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CONTRACTORS' 
THE L.C.C. 


THE ELECTRICAL 
ASSOCIATION 


V. 


" Contractors in the electrical world, as contractors elsewhere, are 
doing wrong to themselves and hence wrong to municipa ities when 
they suggest that the field of work which we are taking in hand 
for the good of the community is injuring them." 


Tuts extraordinary statement was made by Mr. G. L. 
Gomme, Clerk to the London County Council, in the course 
of his reply to he toast of * The Council and Munici- 
palities " at the recent dinner of the Electrical Contractors’ 
Association. | | 
Coming from one who holds such an important position, 
who knows and probably influences the mind and policy of 


the Council, such a remark cannot be treated with the’ 


derision it merits. The subject matter is one which so 
vitally affects electrical contractors, and consequently 
manufacturers—as the two sections are mutually interde- 
pendent—that it is necessary to treat seriously such an 
observation as that quoted above, however intrinsically 
nonsensical and absurd it may seem. 

It is interesting to note the course of reasoning adopted 
in order to arrive at so astounding a conclusion. Mr. 
Gomme's reasons are given in the form of a confession of 
faith as follows :— 


“Tam one of those who believe that extending work in any 
direction is extending trade. I cannot help thinking that if you are 
hurt in one direction the development of industry will come about 
by which you will gain in another direction . . . . One is also 
confronted with the fact that electrical work is still in its infancy 
.... I cannot help fecling that in the new field for electrical 
enterprise there is ample scope tor everyone, and it is rather unwise 
that this great body at the table should be looking at the past 
instead of at the future.” 


Mr. Gomme then went on to say that * electric lighting is 
one of the great elements of good health in a city like ours, 
and the more that can be spread, the more we can briyg 
that home to every household, and make them understand 
that electricity means better health for the community, the 
better it will be." As the L.C.C. looks upon the spread of 
electric Fighting as a means of improving the health of the 
city, what is more natural than that it should regard electric 
wiring as a necessary part of the work of the sanitary 
department ! | 

It is perfectly true that the spread of electric light 
means better health for the community : so. also. does good 
food ; we may expect, therefore, before long to see municipal 
provision stores set up in competition with private enter- 
prise in food supply. And why stop at food when there are 
so many other things which might be altered to the general 
advantage of the community 7 

* Electrical work is still in its infancy," says Mr. Gomme : 
and hé proposes so to stimulate electrical progress, by means 
of municipal competition, that there will be more work fur 
But why, then, 
Why not go in for electrical 


all those engaged in electrical pursuits. 
stop at electrical contracting ? 
manufacturing, consulting, and every other conceivable 
branch of the electrical profession ¢ As, surely, the arguments 


[1] 
E3046 


— 


THE m 


y 


s’ 
1- F 


E 
7! i1 


^ 
l 
" ` 


et 


t + 


f 
! 


2 | THE ELECTRICAL REVIEW. 


[Vol. 57. No. 1,441, JULY 7, 1905. 


which hold good for one branch of the industry are equally 
applicable to all the others. . 


Sufficient, however, unto the day is the evil thereof ; and 
what we are concerned with more particularly just now is 
Mr. Gomme's proposal that the L.C.C. shall compete with 
contractors for electric wiring work. Feeling, perhaps, that 
the arguments already used were “a little too thin," he 
proceeded to make the excuse that this work was forced upon 
the municipality by contractors who, instead of making 
it their one object to put in good work and carry it out in 
a workmanlike manner, had chosen to "extract every 
' possible penny that they can out of their working." Here, 
again, we would ask, why pitch on electrical contracting 
particularly ? Surely this criticism. might be levelled against 
the undesirables in every trade or profession, not even 
excepting the officers of important municipalities. "The case 
of the Holborn town clerk is tco fresh in the minds of the 
public to necessitate our referring further to it; we simply 
quote it in order to show that all trades or professions may 
be tarred with the same brush, and to emphasise the hollow- 
ness of the excuse given by the L.C.C. for meddling with 
work which is entirely outside its sphere. 

Assuming, for the moment, that some electrical contractors 
put in bad work, and that others are incompetent, what 
guarantee have we that such work could or would be carried 
out better by municipalities ? 

The Mayor of Shoreditch, speaking at the same gathering, 
showed what a mistake it was for municipalities to embark 
in any such enterprise as this, and referred to the experience 
in his borough, where municipal wiring had had to be 
abandoned. It is a fact that at Shoreditch the work put 
into the Mayor's own premises by the municipal wiremen— 
and, of course, only the very best hands would be employed 
on the Mayor's own premises—was £o bad that a fire resulted ! 
Referring to this, Mr. W. R. Rawlings, the ex-President of 
the Electrical Contractors' Association, humorously suggested 
that if this was the way in which municipal bodies carried 
out, contracting work, he could quite understand Mr. Gomme's 
contention that municipal enterprise in this direction was all 
for the benefit of the Contractors’ Association. 

In taking up electrical wiring, the municipality must first 
of all show that it does not intend to make any profit, for, 
if it do, such profit must either be devoted to relieving the 
rates of the general body of ratepayers at the expense of 
the rate-paying electrical contractors, or must be refunded 
to the residents whose premises have been wired. 
admission at once lays the Council open to the accusation 
of unfair competition, as, if contracting work is to be carried 
out by municipalities at cost price, they must be in a 
position to undercut other contractors who are making, or at 
any rate trying to make, their living out of such work. 

Nor should it be overlooked that these very contractors, 
whilst endeavouring to get work iu competition with the 
municipalities, are at the same time financing the latter and 
providing them with the funds to carry on competitive and 
undercutting work. They are, in fact, making swords 
for their own slayiug. As we have pointed out before, 
the profits on electric wiring are now cut so fine that to 
make it pay at all necessitates very efficient and economical 
management ; and it is very probable that if the L.C.C. suc- 
ceeded in obtaining wiring contracts at competitive prices, 
not only would it not be able to make a profit, but it might 


lose pretty considerably on the work, the loss being made up 
out of the general rates. 


This- 


The question, therefore, touches not only electrical con- 
tractors and manufacturers, but also the general body of 
ratepayers, who, if this proposal goes through, will un- 


` doubtedly have to bear part of the cost of wiring other rate- 


payers' houses, whilst at the same time helping to crush out 
fellow tradesmen, some of whom may be their own customers. 
The solicitors of the Electrical Contractors’ Association have 
been instructed to oppose the L.C.C. Bill in the House of 
Lords, and it is to be hoped that the whole trade will rally 
to the support of the Association in resisting this most 
objectionable form of municipal trading. 


P aean 


Tue preliminary report of the Depart- 
The Proposed mental Committee on the Royal College of 


Ao em Science and Royal School of Mines has 
Science. formed one of the most interesting topics 


of discussion during the past week. It 
remains to be seen whether the Committee's suggestions will 
take permanent shape and confer the benefits of science upon ` 
future generations. Perhaps the mort hopeful characteristic 
of the report is that the scheme will lend itself to consideration 
upon Imperial lines. Its least acceptable characteristic is 
the negative one that there is no clear indication of what is 
to be effected by the fusion of the schools, and, unless 
London County Council scholars are to be admitted on 
special terms, no case appears to be made out in justification 
of the proposal to ask for an annual grant from the London 
County Council. If we seem to run against the proposal, it 
is not that we desire in the least degree to check the dis- 
semination of science and scientific methods amongst the 
millions of untaught throughout the Empire; but we have 
not forgotten the Imperial Institute, and we hope to see the 
main details of the scheme submitted to adequate criticism, 
and analvsed by competent authorities, before it takes actual 
shape. 

The question is: What is the most effective means ‘of 
imparting scientific principles and quantitative methods of an 
order sufficiently advanced to enable the problems of comfort 
and industry to be understood and pursued, more especially 
by British subjects? We are slow to believe that the 
answer lies in the unification of our technical colleges, sup- 
ported by voluntary contributions. This may be the obvious 
answer, but we confess that it does not convey the impres- : 
sion of being the proper one. [t is conceivable, as an 
extreme case, that if Oxford were to be co-ordinated with 
Cambridge, Edinburgh and Dublin, if Eton, Harrow, 
Rugby and Clifton were brought into line, if the Royal | 
Society rubbed shoulders with the Society of Arts, and if 
the Society of Arts osculated with the London Institution, 
economies could be effected both of time and means. But 
they would lose in point of character: their work would 
tend towards a stereotyped form, and in the limit there 
would be subversion of originality, and we should be led to 
confess that economy was no recompense for sterility. 
= What is it that we want? We require an organisa- 
tion for the training of technical professional men 
of various kinds, the training of science masters, 
and their distribution where they can be properly paid, 
and we are anxious to encourage scientific research. 
These requirements are not necessarily satisfied by the 
same conditions. Possibly a moderate degree of unification 
would assist matters by setting up a standard of what 
teachers ought to know, and imparting it to them, but we 
are strongly of opinion that professional studies and research 
work are best encouraged by fostering the differences that 
constitute the individualities of every college, every laboratory, 
every workshop throughout the country. Nature has always 
bestowed her gifts according to a plan which seems arbitrary, 
and it is scarcely to be expected that she will make an ex- 
ceptjon, even of South Kensington. Where co-ordination is 
desirable, and where expenditure is, it seems to us, most 
properly applied, is in assisting bright scholars, of restricted 
means, to enter the more advanced colleges, and in giving 
them the chance to acquire not only science but the 
“ humanities.” If the proposed scheme could be shown to 
fall in with that great purpose, and to be essential to it, 
every objection would disappear. The danger is that a 
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stupendous institution may be brought into existence for the 
training of men so much of one type that their market value 
will fall to a point even below that of men who are to be 
obtained to-day for research work. | 


`~ 


WERE gas-power engineers more accens- 


addis tomed to work ont indicator diagrams from 
Efficiency. the hasis of the absolute vacuum instead of 


from the atmospheric line, it is probable 
that hetter results might be secured. Another road that 
might lead to economy would be the practice of taking 
diagrams with a weak spring and a stop on the movement of 
the piston, in order to obtain a clear picture of the processes 
inside the cylinder within, say, 15 lb. of the atmospheric 
line. Asa rule, with a diagram scale suitable for pressures of 
300, or even 500, Ib. per square inch, the scale is so minute 
that nothing.can be read off clearly up to more than 20 Ib. 
above th@atmosphere. The line drawn by the blunted style 
may very easily cover a breadth of 10 Ib. pressure. 

A thermometer in the exhaust pipe close to the engine will 
vreatly help to a clear idea of some of the losses of a gas 
engine. The ordinary atmospheric or intake temperature is 
520° F. absolute. Let us suppose, for convenience of cal- 
enlation, that the exhaust temperature is 1,040? F. absolute 
(547? F.). The volume of the exhaust will then be prac- 
tically double the volume of the intake. That is to say, for 
each cubic foot of cylinder capacity there will be 2 ch. ft. of 
exhaust volume, or 1 cb. ft. of gas in excess of the intake 
volume mast be forced into the atmosphere. The atmo- 
spheric pressure is 2,117 lb. per sq. ft., or the work done in 
forving (1 ch. ft. into the atmosphere is 2,117 ft.-lIb. At 
the ordinary speed of 80 explosive strokes per minute, there 
will be 161,344 ft.-lb. of energy thus wasted per minute, or 
nearly ^ H.P. 

Now, a gas engine of 1 cb. ft. cylinder-stroke volume, if 
it secured a mean pressure of 60 lb., would generate nearly 
21 H.P. If the same engine could be made to exhaust into, 
or, rather, through, a large ice-cold surface condenser, it would 
venerate 25 to 26 H.P. Thesteam engine secures an economy 
from condensing, not because the condenser and air pump 
remove the atmospheric pressure, for they do not. The final 
exhaust of the steam engine is pushed into the atmosphere, but 
itis not pushed in until it has shrunk to a small volume : 
usual it has shrunk to liquid volume, and it does 
not require to displace a large volume of the atmo- 


sphere. In the gas engine there is no intentional 
condenser. Long exhaust pipes have been employed, 


the explanation given of their benefit being that the 
energy of the moving column of gas in the pipe 
exerts a pull upon the engine piston. This is not a satis- 
factory explanation, and the benefit, if any, would only be 
secured by the use of a gradually tapering pipe, so as to 
allow the gas to finish at a lower velocity. But probably the 
true cause of the gain is the cooling effect of the long pipe. 
The volume of gas is reduced, and there is less displace- 
ment of the atmosphere. Thus, in the case assumed, a 
reduction of the gas temperature of about 260° F. would 
n«lnce the expulsion effort by one-half, or nearly 2} H.P. 
It would add a clear.10 per cent. to the power of the 
engine. . ERU 

There must be many cases where the exhaust of a 
Pas engine could be cooled between the cylinder and 
the point of entry into the atmosphere without serious 
obstruction of the flowof the gas. The effect of such cool- 
ing would be shown clearly upon the enlarged scale indicator 
diagram. With hydrogenous gas the exhaust is largely 
steam, which would practically disappear with a really cold 
condenser. A gas engine condenser should be cheap to 
make ; its internal pressure would always be higher than 
that of the atmosphere, so that tightness would be of no 
material account. Its use is the same as that of the steam 
engme condenser—namely, to reduce the volume of the 
cahanst gas, and therefore the work done in pushing aside the 
atmosphere. The doing of this work manifests itself as 
increased back pressure on the piston, but the fine scale of 
the diagram has prevented this from being sufficiently 


NOTES ON IRON LOSS. 
By F. LYDALL. 


(Concluded from Vol. 56, page 1006.) 


ON comparing the two sets of curves, it will be seen that 
the agreement i& very good indeed up to an induction of 
about 18,000 ; hut that above this point the observed values 
are higher than the calculated values. 

There are three possible ways of accounting for this, and 
it may he that they are included in the real explanation. 
First, the hysteresis may increase more rapidly than the 1*6th 


. power as soon as saturation is reached. 


Secondly, if the induction. curve is much distorted from a 
sine wave, as explained above, the curve of the. eddy 
currents will be similarly distorted, and the R.M.s. value 
will be greater than that calculated on the basis of a sine 
wave. ! 
Thirdly, the magnetising winding, due to lack of space 
inside the ring, was not uniformly spread round the ring, 
but was wound in four- sections, thus :— 


Fic. 4. 


It will be obvious that for very high values of the mag- 
netising cürrent there will be a certain amount of magnetic 
leakage ; and any such leakage field will produce eddy 
currents in the plates. ! | 

Of these three possible explanations, a high degree of 
probability can be assigned to the second and third. Tt 
might be thought that the actual value of the hysteresis 
could be deduced from the two observed curves by analysis ; 
but the curves do not seem to be sufficiently accurate to 
warrant such treatment. The determination, therefore, of 
the law of hysteresis at high inductions must remain 
doubtful. 

No claim is put forward for regarding these experiments 
as anything but qualitative. The inherent difficulties and 
possible sources of error can be easily understood when one 
considers that the experiments were made in the testing 
department of a factory with a home-made wattmeter ; and, 
further, that the wattmeter had to read accurately with a 
power factor as low as 3 per cent. The results, however, 
seem to justify the conclusion that the total iron loss in a 


FIG. 5. 


number of laminations: subjected to alternating magnetisa- 
tion up to 22,000 c.G.s. lines per square centimetre can be 
calculated from the usual formula for hysteresis and eddy 
currents with an accuracy quite sufficient for most pur- 
poses. 

The raison détre of the experiments was to ascertain 
whether the losses in the highly saturated teeth of modern 
direct current dynamos could be calculated by the ordinary 
rules depending on the density and the frequency. The 
results applied to this problem go to show that the dis- 
crepancy allnded to above cannot be credited to the losses in 
the teeth. It is, of course, possible that the eddy currents 
from plate to plate may vary with the density, but it seems 
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unlikely. If, then, the above experiments can be relied upon, 
one way of accounting for the discrepancy has been 
eliminated. | 

In the writer's opinion, the solution of the problem is to 
be found by examining in a general way the curves of iron 
loss of a number of machines. If several such curves be 
compared, the following general conclusions will at once be 
obvious in all cases :— 

. 1. The curves do not follow throughout their range 
either the law of the 16th power or the law of the square. 

. 2. The shape of the curve changes gradually from approxi- 
mately the square to higher powers. 

. 8. This change invariably takes place when the saturation 
curve begins to bend over. 

1. The higher up on the saturation curve, the greater is 
the slope of the iron loss curve, or the higher the power of 
its variation. | 

From these observations there is only one conclusion to be 
drawn when taken in conjunction with the experiments 
described above. From these experiments it is fairly safe 
to assnme for practical purposes that the hysteresis loss 
varies as the 1°6th power of the induction even up to the 
highest values. The conclusion to be drawn, therefore, is 
that there is an additional eddy current loss which depends 
upon the saturation. | 

In almost all cases the first portion of the magnetic cir- 
cuit to become saturated is the teeth, and it is therefore 
reasonable to argue that this additional eddy current loss 
changes its law of variation as soon as the teeth approach 
saturation. 

Further, if we analyse the iron loss when the teeth are 
unsaturated, we still find that there is a considerable loss in 
addition to the hysteresis and normal eddy currents in the 
plates themselves. We therefore arrive at the following 
conclusions :— 

1. At all values of the induction in the armature of a 
direct current dynamo there is a loss other than the normal 
hysteresis and eddy currents. 

2. This additional loss, to a certain extent, follows the 
saturation curve, and depends partly on the saturation of the 
teeth. 

In casting. about for some suggestion to explain this 
additional loss, it must be admitted that there is very little 
reason for locating it in the teeth themselves. Any eddy 
currents caused by filing the slots should vary apprecm-. 77 
as the square of the density, and it is very difficult to imagine 
any reason why such eddy currents should increase very 
rapidly as the teeth approach saturation. It is similarly just 
as difficult to suppose that eddy currents from plate to plate 
in the body of the armature can satisfy the same criterion— 
viz., that of increasing very rapidly as the teeth approach 
saturation. 

If, therefore, the teeth and the body of the armature are 
eliminated, there remain only the surfaces—viz., the inside 
surface, the outside surface and the ends. The air ducts 
may he left out of account, as the peculiar shape of the iron 
loss curve is unaltered by the presence or absence of these 
ducts. 

Consider now the possibility of eddy currents in the end 
plates of the armature caused by magnetic flux entering 
them from the poles.” In most armatures the laminations 
are pressed up together and kept in place by means of thick 
end-plates of iron, extending from the shaft or the spider, as 
the case may be, to within } in. of the roots of the teeth. 
Now the lines of force that. enter these plates from the outside 
will be proportional to the magnetic difference of potential 
between the poles and the body of the armature—in other 
words, to the ampere-turns per pole for the air-gap and the 
teeth. The eddy currents produced by this magnetic field 
will vary as the square of the magnetic density and as the 
square of the frequency. Putting this into the form of an 
equation, and calling £ w the additional loss under con- 
sideration, A T the ampere-turns per pole for the air-gap and 
the teeth, f the frequency = r.p.m. x number of poles 
= 120, and £ a constant depending on the dimensions of 
the machine— 

EW = K x (AT x fy. 
D 
* Eddy currents in the ends of an armature have been mentioned, 


among other possible sources of dissipation of energy, by Prof. E. 
Wilson,— Pror, Roy, Soe., June, 1902, | 


Now, this equation certainly does fulfil the foregoing 
criteria. It represents an eddy current loss, as it varies with 
the square of the frequency ; further, the loss will roughly 
follow the saturation curve, and will vary as the square of 
the density below saturation, and will increase much more 
rapidly as saturation is approached. 

The writer has analysed a great mauy curves with the 
object of finding out how far this explanation holds good, 
and also to determine the constant K ; and he has found 
that, in many cases, this rule holds good throughout the 
entire range of the observed curve. In some cases the coin- 
cidence of the predicted and observed curves was not good, 
but taking into consideration the fact that there was no 
means of finding out the hysteretic quality of the armature 
iron, and that in any single case there might have been 
further losses due to filing the teeth, the writer came to the 
conclusion that in the majority of cases the additional loss 
could be accounted for as explained above. 

'The constant K will, of course, depend on the dimensions 
of the end plates, but for the construction shown in the 
accompanying diagram (fig. 5, p. 3) the formula. could he 
written— | | 


"AS 

EW = l15 d E E) 107? watts, 

where d is the diameter of either end plate in inches, a T the 
ampere-turns per pole for the air-gap and tecth, f the 
frequency = r.p.m. x number of poles + 120, s the 
depth of the slot in inches. 

It must not be supposed that this eddy current loss in 
the end plates is the only loss that can occur in addition to 
the normal hysteresis and eddy currents in the lam nations. 
Other losses can, no doubt, occur under certain cireumstances, 
such as surface eddy currents due to filing out the slots, 
eddy currents between laminations due to slight motion 


. rubbing off the skin of insulating oxide, or even at high 


saturations eddy currents in the solid copper conductors. 

If the above theory is reliable, all that can be said for it 
is, that it will enable the designer to calculate the minimum 
iron loss that will occur in any given case. 

To a scientific designer, however, such knowledge is of 
great importance in two respects, viz., in regard to the 
actual amount of the iron loss, and in regard to the localisa- 
tion of the various components. 

For any given machine, the iron loss will depend partly 
on the length of the air-gap and on the saturation of the 
teeth, and by using the above method the designer will be 
able to determine what price has to be paid for what is 
called a stiff field. Thus for any given set of conditions 
there should be some definite proportion between the slots, 
teeth, air-gap, &c., to enable the greatest output to be 
obtained from an armature of given dimensions. 

Secondly, the heating of electrical machinery forms a dis- 
tinct problem in itself. One of the chief difficulties in this 
problem is to know to what extent the total watts lost in 
a machine can be pooled together as affecting the tempera- 
ture rise of the machine. There is no doubt that the dis- 
tribution of the losses cannot be disregarded ; in the case 
of a direct current armature the proportion between the 
watts lost in the conductors and the watts lost in the 
iron must be taken into account, and these watts cannot 
simply be added together. The best method of dealing with 
this problem is outside the scope of these notes, but the 
localisation of the various components of the iron loss should 
certainly afford some assistance in studying the question. 

In conclusion, the writer would suggest that the above 
explanation as to the iron loss could be very easily tested, 
either by taking comparative curves on the same armature 
with different air-gaps, or by fitting magnetic shields over 
the end plates, in the form of masses of iron as nearly as 
possible covering the ends of the armature, and remaining 
stationary while the armature revolved. l 

Acknowledgements are due to Messrs. Siemens Bros. and 
Co. for permission to publish this account of the experiments 
carried out, at their works at Woolwich. 


ERRATUM.—The paper on “Iron Loss" referred to on 


. page 1004, Vol. 56, as by Mr. Mordey, was the joint pro- 


duction of Messrs, W. M. Mordey and A, G. Hansard. 


€——— À 
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INTEREST ON DEPOSITS. 


[By Our LEGAL CONTRIBUTOR. | 


Tur question whether those who supply electricity for 
lighting purposes under the terms of a provisional order 
have any power to refuse to pay interest on deposits paid to 
them by consumers has recently been considered in the City 
of London Court. It is an important question, not from 
the point of view that there is a large sum of: money at 
stake, bat owing to the fact that the payment of interest to 
a very large number of consumers must inevitably complicate 
the accounts of an electric lighting company. 

It appears that the judge decided (a) that where a con- 
sumer has paid a deposit to secure the price of a meter, the 
company or local authority must pay interest on the deposit ; 
(b) that the deposit cannot be applied in payment of an 
acconnt for energy supplied, unless the consumer assents to 
that course. 

Let us inquire into the law applicable to these two 
questions. 

The law as to the provision of meters for the measurement 
of electric current appears to be founded upon, but neverthe- 
less differs in important particulars from, that. which applies 
to gas meters. By the Gasworks Clauses Act, 1871, Sec. 
14, “the undertakers shall supply to any owner or occupier 
of premises within the limits of the special Act requiring 
the sume, a meter for registering gas supplied by them: 
Provided always, that such owner or occupier shall, if 
required, previous to receiving such meter, give to the under- 
takers security for payment to them of the price of -such 
meter if he desires ta. purchase the same, or of the rent of 
such meter if he desires to hire the same." By this Section 
the obhgation to give security only arises if the consumer 
desires to purchase or hire the meter. In the case of electric 
meters, it is provided by the Electric Lighting (Clauses) Act, 
1899, that * where the value of the supply is under the special 
order required to be ascertained by means of an appropriate 
meter, the undertakers shall, if required by the consumer, 
supply him with an appropriate meter . . . . provided that 
previously to supplying any such meter the undertakers 
may require the consumer to pay to them a reasonable sum 
in respect of the price of the meter, or to give security 
therefor, or (1f he desires to hire the meter) may require him 
t0 enter into an agreement for the hire of the meter as 
hereinafter provided." Clause 55 provides that a meter 
may be hired on terms arranged between the parties, or, in 
case of difference, as may be determined by the Board of 
Trade. Assume, then, that the undertakers simply demand 
and receive a sum of £2 as security for the price or hire of 
a meter; are they entitled to retain the interest on this 
aum ? 

It is submitted that unless there is some special provision 
allowing a consumer to demand interest, he-must be taken 
to have agreed to forgo the interest as part of the con- 
sideration for his use of the meter. Otherwise it would 
appear that he is (in effect) allowed to have the meter free 
of charge, for the undertakers are bound to return the corpus 
of the deposit when the consumer ceases to take a supply. 

Further, by the common law of England, there is no 

rzht to interest upon money, except by contract ; and in an 
ordinary contract for repayment of money lent, or for pay- 
inent for goods sold, there is no implied contract for payment 
of interest. 
_ The same considerations appear to apply to a claim for 
interest on a deposit paid for the express purpose of securing 
the charges for current supplied. "Thus, where a provisional 
order contains the following clause: “Every owner or 
occupier of premises requiring a supply of energy . . . shall 
give to the undertakers (if required by them so to do) 
security for the payment to them of all moneys which may 
become due to them by such owner or ocenpier, in respect of 
any electric lines to be furnished by the undertakers and in 
respect of energy to be stpplied by them,” it is apprehended 
that interest need not be paid by the undertakers. 

The above opinion is based on the statute law ; and inas- 
much ss there may have been a special agreement to pay 
interest, or other exceptional cireumstances attending the case 


in the City of London, it does not necessarily conflict with 
the judgement in that case. 

As to the second question, there would appear to be no 
room for doubt that where & deposit is paid to secure the 
price or rent of a meter, that deposit cannot he applied to 
arrears of money due for energy supplied. 


THE ROYAL SOCIETY CONVERSAZIONE. 


AT the second Royal Society conversazione of the season, held 
at Burlington House on June 23rd, there were very few 
novelties in the physical or electrical departments of science. 
A considerable number were exhibited at the previous 
conversazione in May, and these we have already described. 

The General Electric Co. exhibited several examples of 
the “Osmi” incandescent lamp. This lamp in appearance 
is similar to the ordinary electric lamp, but in place of 
carbon the filament is made from the rare metal osmium, 
which when in a state of incandescence glows with extreme 
brilliancy. The advantages claimed for this lampare: high 
fusing point, white light, higher efficiency, longer life and 
less heat. The blackening of the biflbs is said to be in- 
appreciable. The consumption of power with the ordinarv 
carbon filament is 3°5 to 4 watts per candle-power ; the 
consumption with the Osmi lamp is 1'5 watts per candle- 
power. 

Messrs. Siemens Bros. & Co, Ltd. had on view a 
specimen of the recently introduced tantalum — lamp, 
described in our issue of January 27th last. "The resist- 
ance of tantalum being much lower than that of carbon, 
a much greater length of filament is required for the 
110-volt lamp. The filament is wound in zigzag fashion on 
an insulating support, in the necessarily restricted space in 
the bulb. The efficiency of this lamp is stated to be the 
same as that of the Osmi lamp—namely, 1} watts per 
candle-power. The lamps exhibited required *3 ampere at 
110 volts, and gave a light of 25 X.C. 

Dr. W. J. Russell, F.R.S., exhibited photographs showing 
some curious effects of wood on the photographic plate. The 
pictures were produced by placing polished surfaces of wood 
in contact with the photographic plate in the dark. The 

,8*tion on the plate is supposed to be due to the action of a 


. gas generated.in the woody fibre. The photographs of the 
. fibre of the wood obtained in this way do not always 


resemble those obtained in the ordinary way by illuminating 
the surface. 

A new kind of sundial designed by Prof. Albert Crehore 
was shown by Sir W. H. Preece. The gnomon of the 
common form is abandoned, and the shadow of a small bead 
fixed on a wire is cast on the interior of a true cylindrical 
surface, upon which figure-of-eight curves are drawn, mark- 
ing standard noon for each day of the year. The cylindrical 
surface is inclined, so that its axis, upon which the bead is 
fixed, is parallel to that of the earth. It thus represents the 
latitude of the place. The shadow of the bead travels 
across the cylindrical surface parallel to or on one of the circles 
drawn thereon. "These circles represent days of the months. 
Each hour described in the circle i8 always of the same 
length, and a scale of minutes engraved on the cylinder 
enables true mean time to be read off directly to a few 
seconds. 


NOTES ON M.E.A. DISCUSSIONS, 19065. 


THE first paper of the session, which dealt with the subject 
of ** Load Factor and its Effect upon an Electricity Station," 
was read by Councillor Sinclair, and called forth sundry 
criticisms at the hands of Mr. J. F. C. Snell, of Sunderland. 


 '[he latter demurred to the authors load factor values, 


preferring to halve them as far as his own experience went ; 
he further considered that £60 to £70 per Kw. of plant in- 
stalled being a usual figure, the author's figure of £120 per 


. KW..of. maximum demand, on which he had based a cost 
«urve, was-much too high. 


As regards the shortcomings of 
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the maximum demand system, he was in agreement with the 
author, and -felt that its days would be numbered so soon 
as electrical supply conditions approximated to those obtain- 
ing in connection with gas, by which time a flat rate would 
become general. In order to meet the severe competition of 
gas in Sunderland, his department had laid itself out to 
supply the large works, and he anticipated that it would sell 
7.000,000 power units this year, and 11,000,000 next : the 
coal per unit generated had already fallen from 8 or 9 lb. to 
4*8 lb., with a load factor of some 47 per cent. ° 

Both Bailie Willock (Glasgow) and Mr. H. Boot. (Tun- 
bridge Wells) dissented from the last speaker's views re- 
gar ding the maximum demand system; but Mr. H. Faraday 
Proctor (Bristol), although a user of the latter svstem, was 
in agreement with Mr. Snell. The system, he pointed out, 
was correct in principle, but its fault lay in that it regulated 
the charge according to the individual consumer's demand, 
and not according to the class of consumer. 

Mr. E. E. Hoadley's paper on * Street Lighting " drew a 
considerable expression of opinion of a not very hopeful 
character as to side street lighting by electricity aud as to 
the means available for that purpose. 

Thus Mr. G. Wilkinson (Harrogate) pointed out that for 
this important work practically the only hope at present was 
- the Nernst lamp. The latter was a monopoly, made only in 
Germany, and it was impossible to get improvements or 
modifications in constructive detail carried out. The 
average life test of his lamps was 580 hours, and 1,000 
hours he regarded as the maximum useful life for street 
lighting purposes. He reminded the author that in con- 
verting street lamps it was necessary to allow for the residue 
of capital expenditure on the displaced Jamp. 

Councillor Stevenson (Edinburgh) contributed some inte- 
resting figures regarding the Edinburgh street lighting, from 
which it "appeared that the cost per annum of the two- 
burner Nernst lamps was 45s., as against 44s. for the 
incandescent gas lamps. 
will shortly number 1,200, the last instalment would cost 
per annum £9 10s. each only, as compared with £9 16s., the 
cost of the four incandescents which each one replaced. 

Mr. Wilmshurst (Derby) commended the are for main 
street lighting, but expressed disappointment at the short 
burning hours of the flame arc. He attributed much of 
Mr. Hoadley's success in street lighting to his large revenue 
per lamp, a figure quite double that obtaining in many 
localities. He further found fault with the construction of 
the Nernst lamp, and recorded but poor results from 
its use. 

Mr. Haydn Harrison drew attention to the published 
results of Mr. Bradley, of Westminster, and Mr. Pearce, of 
Manchester, which he considered showed the inferiority of 
the incandescent gas mantle ; he further suggested that some 
common practical basis of comparison was necessary, and 

Mr. Fedden, following, considered it all a matter of price— 
an opinion which is certainly borne out by the fact that at 
Sheffield, where the price of gas is only 1s. 2d. per thousand 
Cb. 'ft., there is no public electric lighting. Mr. Fedden's 
extended trials of different types of lamp led him to favour 
the Tantalum lamp, and he is fitting a number of these 
two in series on 200 volte, the power consumption being less 
than 2 watts per candle. 

Curiously enough, if we remember aright, only one 
speaker referred to the Bastian mercury vapour lamp as a 
medium for side street lighting. Such ‘lamps, rated at only 
4 watt per candle, have burned for 2,500 hours in the 
St. Pancras streets, althongh that does not represent their 
limit ; and taking account of their simplicity, adaptability 
and cheapness, both in first cost and renewals, we were 


prepared to hear considerably more of them than we actually 


did. 

Turning to the Glasgow ricis at which Mr. Kilgour's 
paper on ** Costs and Tariffs, &c.," claimed first place, it was 
apparent that the majority of the members were in favour of 
a simple system of charging, and furthermore, that it should 
be based rather on the commercial possibilities of the case, 
than on the costs of supply. 


The question of preferential treatment of, say, a power 


consumer having works close to the generating station was 
raised by Mr. Shawfield (Wolverhampton), it being 
impossible to frame either flat rate or sliding scale, which 


In regard to the arc lamps, which. 


would treat such a consumer, and one at a considerable dis- 
tance from the station, equally fairly. Against this, of 
course, it may be argued that “all consumers have a right to 
equal rates, they not being responsible for the location of 
the generating plant : this argument is clearly of little value, 
as the principle of giving good terms to the most profitable 
consumer underlies nearly all systems of charging. 

Alderman Robb (Tunbridge Wells) gave expression to the 
troubles involved in connection with the maximum demand 
system of charging, and in finding a suitable substitute. 
Business men will appreciate his remark, that the scientific 
aspect of the sale of electricity should be strictly confined to 
the works, and should not in any way enter a consumers 
premises. He considered it impossible to classify consumers, 
and suggested that the question would be solved eventually 
by a flat rate for ordinary work and special charges in special 
Cases. 

Mr. J. F. C. Snell (Sunderland), whose advocacy of flat 
rates excited some comment on the previous day, pointed 
out that underlying them was the maximum demand 
principle. His method of fixing charges was to calculate 
the costs of the last year, and estimate those of, say, 
two or three years ahead ; with these limits it was possible 
to fix a mean price, which, although barely profitable in the 
first instance, would be so a few years ahead; this method 
he recommended, as being easily understood hy a committee. 

As to whether it is legally possible to differentiate in 
favour of individual consumers, much doubt seemed to exist. 
Alderman Pearson (Bristol), however, pointed out that in 
changing their town clerk they had changed their legal 
opinion, and judging from what has heen accomplished. else- 
where without hindrance, the difficulty in the majority of , 
cases would appear to be more imaginary than real. 

The second paper read at Glasgow was by Councillor 
Hodgson (Salford), and dealt with the question of power 
supply by municipal authorities. 

This paper, which was dealt with on p. 1076 of our last 
issue, led to somewhat protracted remarks from the civic 
representatives of Bristol, West Ham, Poplar, Sunderland, 
&c. As might be expected, all were agreed that the power 
companies must be excluded from their Tespective areus, and 
that to this end it was necessary to be in a position both to 
give a supply and to quote power rates comparable with 
those of any competitor. Instances were given of the 
policy pursued by Bristol and Sunderland, although the 
prices quoted for power supply appeared somewhat high. 

Alderman Pearson (Bristol) stated his belief that finan- 
cially everything favoured the municipality as against the 
power company, and that, in any case, the majority of the 
latter would never get as far as practical operation. 

Although the financial status of municipal electrical work 
is at least open to question, and though it may never 
happen that the boroughs represented by the worthy coun- 
cillors are entered by a power company, yet to the latter 
is due the sudden awakening and great solicitude for the 
welfare of the power consumer, so much in evidence at the 
meeting. 

The remaining contributions to the proceedings came from 
Mr. A. B. Mountain ( Huddersfield), who dealt with “ Ex- 
tensions to Outlying Areas,” and Mr. A. R. Sillar (Col- 
chester), whose subject, was ** Free Wiring." 

'The former paper led to an expression of opinion that the 
outside bodies were averse to taking a supply from a central 
authority, on the ground that this was a first step towards 
incorporation with the latter. 

Mr. S. L. Pearce (Manchester) thought that such exten- 
sions were often inadvisable from an engineering point of 
view, from his experience in the Manchester district, and, 
furthermore, that difficulties existed in the carrying out of 
overhead transmissions in any but rural districts. 

Mr. R. A. Chattock ( Birmingham) considered that Parlia- 
ment did not favour outlying distribution by central 
authorities, although such a system was cheaper for the 
outside community than buying and distributing for itself. 

Both speakers agreed that the Board of Trade was not 
favourable to overhead mains, and that a uniform price over 
the whole area of distribution would be a necessity. In 
regard to the latter, however, the representatives of Birken- 
head and Eastbourne pointed out that they were already 
supplying such outlying areas at an increased price, and had 
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experienced no difficulty from the B. of T. To sum up, it 
would appear that. local prejudice is the great obstacle 
to the development on commercial lines of electricity supply 
in ontlying areas. | 

The figures given by Mr. Sillar,"in the last paper of the 
session, were the subject of much discussion, evidently 
varying according to the locality with which the speaker 
Lappened to be acquainted, and being generally regarded as 
too favourable. The deficiencies of the average slot meter 
were generally conceded, although Mr. Sillar expressed com- 
plete satisfaction with the working of the B.T.-H. prepay- 
ment meter, adopted in Colchester. 

Mr. E. T. Williams (Gibraltar) referred to his experience 
in that town, half the- revenue being derived from pre- 
parment installations. He commented on the unfairness of 
charging extra per unit, as in that case the good consumer 
paid more than the bad one. In Gibraltar a hire-purchase 
system at 14s, per lamp was in vogue, the installation 
becoming the property of the user in 14 years ; for smaller 
installations a fixed charge of 18. 6d. per 8-c.P. lamp per 
month was made, dispensing with meters, &c. 

Mr. Vignoles (Grimsby) had known many free-wiring 
contractors vo bankrupt before their installations were paid 
for. and Alderman Butterworth (Derby) expressed the 
opinion that there was no real security for free-wired instal- 
lations, an opinion which is supported in more than one 
quarter, and is generally justified. 

Qu the whole, speakers in the various discussions were not 
liking, and one is bound to concede the fact that the 
average councillor found much more to interest him and to 
talk about (especially the latter) than in former years. 
This is a good sign, if, as we believe, it indicates a more 
thorough comprehension of the business of electricity supply, 
a knowledge of which has not necessarily accompanied the 
bling of office under such circumstances heretofore. 


MLE.A. ANNUAL BUSINESS MEETING. 


Tue anuual business meeting of the Association was held at 
Edinburgh on Friday, 30th ult., the retiring President, Mr. F. A. 
Newington, presiding. The first business was the ‘selection of a 
President for 1906, and Mr. J. E. Edgcome, of Kingston-on-Thames, 
was duly elected, it being also agreed that next year’s conference 
«bouid be beld in London. 

The other offige-bearers elected were: Mr. S. E. Fedden, 
Shedield, and Mr. C. D. Taite, Salford, vice-presidents ; Alderman 
G Pearson, Bristol, hon. solicitor; Mr. J. H. Rider, London, hon. 
treasurer; and Mr. H. Faraday Proctor, Bristol, hon. secretary. 
lie Conncil was elected as follows: Alderman Bruce, Sunderland ; 
Aldennan E. Elvy Robb, Tunbridge Wells; Alderman J. P. Smith, 
Barruw-in-Furness; Bailie Willock, Glasgow ; Councillor Sinclair, 
Swansea; Mr. R. A. Chattock, Birmingham; Mr. W. Lackie, 
Gla-eow ; and Mr. Day, Bolton... 

Mr. J. H. Rider submitted the annual report, from which it 
aj} peared that there had been a continued increase in the member- 
ship, toe total now being 391. The principal matters which the 
Ucancil had dealt with were the Supply of Electricity Bill, and the 
Ecard of Trade and Home Office proposed revised regulations. 
Referring to Local Government Board loans, the report commented 
vo the hardships imposed by the lack of uniformity in terms for 
the repayment of loans, it being felt that some united action 
«bald be taken in this matter. The Supply of Electricity Bill in 
its present form, the report said, was much improved, and possessed 
many good features. It, however, did not appear to define as 
"carly as desirable the limitations of the powers conferred on 
the Board of Trade. 

The treasurer's report stated thatethe Association had £187 1s. 4d. 
in hand, as against £141 5s. 3d. in 1903. ' 

, Mderman J. P. Smith (Barrow-in-Furness), referring to Local 
Gvrernment Board loans, moved a resolution to the effect that the 
meeting viewed with serious apprehension the recent action of the 
Local Government Board in reducing the already short period for 
the repayment of loans for electrical undertakings, and empowering 
tae Council to take such steps as were thought necessary to secure 
mcre equitable and uniform terms. 

Mr. J. F. C. Snell, in seconding, said they were prepared to take 
a period of 25 years, but not one of 20 years. 

1be resolution was adopted unanimously. 


4 


Baling Press.—Mr. H. I. Rostrrs, of Victoria 
Caambers, 42, Castle Street, Liverpool, is showing at the ‘Colonial 
ind Indian Exhibition at the Crystal Palace, his patent baling 
pr? driven by a 2j-u.p. G.E. Co.’s motor. These presses aro 
Gezigued for baling cotton, wool and jute, and, it is claimed, 
poss» exceptional advantages in the way of ease of working and 
‘momy, as compared with hydraulic presses. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


Imperial Preferential Policy. 


"Though taking two columns of your space to criticise, itt 
the style of the very superior, but anonymous person, a small 
shilling book on a subject with which he says ** the country 
is getting a little bored," your reviewer does not think it 
worth while to give any idea of the date of these reprinted 
lectures. Had he done so, his criticisms would be liable not 
to have the same point to the impartial reader. l 

Your reviewer suggests that my position as a believer in 

the theory of Free Trade, whilst pronouncing myself as 
opposed to its present form, iu practice is illogical. In 
reply, 1 cau only repeat, if Free Trade were practised 
throughout the world, there would, in my opinion, be no 
need for fiscal reform. Moreover, | see no objection to the 
term Protection when used in a political sense any more than 
when used in a general sense. l am not, however, in 
sympathy with these who desire Protection merely for selfish 
reasons, connected with their own particular business only, 
and who are in no way concerned with the position of their 
country and its empire as a whole. This was the Protection 
first brought forward many years ago. 
. Your reviewer expresses many statements of opinion as 
though they were statements of fact. For example, he says 
“ throughout the book Chamberlain is the Court of Appeal.” 
Your reviewer also indulges in various cheap forms of sneer, 
and quotes single sentences without giving the context or 
general sense of my remarks. Further, he finds it con- 
venient, apparently, to refer to the fact that I do not give a 
large number of statistics, but omits to mention my reason 
for not doing so. He also fails to refer to the circumstance 
that these lectures were intended as a preliminary survey, 
and that I expressed my intention of dealing with the various 
branches of the subject in greater detail later. | 

Your reviewer takes up the line that, as a matter 
of course, his knowledge of political economy must be greater 
than that of the author he is anonymously reviewing ; but ] 
suggest that there is no necessity to drop gentlemanly con- 
sideration for your fellow beings, because you do not happen 
to agree with them—especially in political matters. 

I am disincliued to go into your reviewer's remarks in 
detail. No useful purpose would be served thereby with a 
** cock-sure " individual at the other end. We all know it is 
uncommonly easy to write in the style of criticism indulged 
in by your reviewer. I should be glad, however, if your 
reviewer would read some recent remarks of Mr. James 
Swinburne (for whom, if he is a member of the same pro- 
fession, he probably has as much respect as I have) on the 
subject of reviewing. Mr. Swinburne is, 1 believe, a worthy 
representative of the Free Import School, aud for this reason,’ 
too, his remarks may appeal to your reviewer. Mr. 
Swinburne comments on the fact that we have too mauy 
anonymous reviewers who find it necessary to udopt the 
“superior person " tone that I allude to. The impartial 
mind of any worth is not, as a rule, conviuced by such a 
tone. | 

I am glad to see that, on p. 1002, the ELECTRICAL 
REVIEW, in its leading article, is willing to adopt Mr. 
Chamberlain's phrase, “think Imperially," and wants its 
readers to “think Imperially," even though in the same 
number it publishes a review which is largely taken up with 
condescending adverse criticism concerning Mr. Chamberlain. 

Charles Bright. 


Reform Club, June 28th, 1905. 


P.S.—As an example of your reviewer's contention that 
“the country has shown itself to be surfeited with the sub- 
ject,” he says that * publishers find that the demand for 
literature on the subject shows a remarkable falling off.” 
If, however, he cares to inquire from my publishers— . 
Messrs. P. S. King & Son—he will find that some 350 
copies of the book under review were sold within the first 
fortnight of publication, and that at the present time there 
are only 81 copies remaining in stock.—C. B. 
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iThe Value of Consular Reports. 


F3'The omniscience of the commercial attaché is a thing that 
must astound all those who are not personally acquainted 
with that gentleman. 

He is, no doubt, a man with an abnormal mind, and what 
he does not know cannot be worth knowing. One attaché 
is appointed by H.M. Government to answer every kind of 
commercial inquiry relating to France or Belgium, another 
. is supposed to be able to “deal with all the details of the 
trade of Austria-Hungary, Italy and Greece, while a third 
keeps an eye on what is happening in such little places as 
Germany, Denmark, Holland, Sweden, and Norway. 

All this is very wonderful—in the words : “ And still the 
wonder grew, that one small head could carry all he knew,” 
our stute of mind may be summed up. 

Your readers will probably continue to wonder to some 
practical issue. At all events, the ELECTRICAL REVIEW is 

to be congratulated for setting another stone rolling, 


H. S. 


«A, As" comments upon the subject of consular reports 
Will, it is to be hoped, have drawn additional attention to 
your able leader upon that theme. For any nation having a 
defective intelligence department to hope to realise commer- 
cial prosperity through the world’s markets is absurd. For 
such a nation as Great Britain, which is essentially a trading 
community, to neglect to inform herself upon all matters 
touching in any degree the commerce upon which her exist- 
ence depends, would be to seek extinction. 

Every Britisher, and all who know the British character, 
will be certain that this country's trade would not be per- 
mitted to leave these shores without a desperate struggle on 
the part of John Bull & Co. That goes without saying. 
Already, however, pressure is very heavily upon us, in our 
electrical industry often cruelly so, and to wait until depres- 
sion in foreign trade compels us to hold, as with bull-dog 
tenacity, to the trade we own by acquisition, and, therefore, 
love, would be to add misery to the struggle. Already we 
are on our mettle, and every manufacturer and shipper 
means to be, for is it not a fact that our electrical exports are 
practically stationary ? 

When Great Britain first became a trading community, 
her traders worked as self-contained individuale, each 
acquiring by his own wit the intelligence concerning his 
own trading house. "The nation is now grown to first rank 
in the commercial world, and some of the conditions have 
become modified. The question for to-day should, therefore, 
be, Are our means of acquiring intelligence concerning our 
industry efficient, and could the cost be reduced ? 

“A. A's" suggestion that the manufacturers should 
tackle the question seems to be good and timely. To the 
REVIEW we owe the suggestion that our consular reports 
should be dealt with by technical experts. In no other 
branch of industry i8 this more marked than in electrical 
engineering, which, as every engineer will recognise, abounds 
in technicalities beyond the scope of any but the highly- 
trained specialist. Such an expert, if properly selected, 
should be able, by fulfilment of his office, to very materially 
increase our foreign trade, and at a time when money circu- 
-lates as hardly as at present, foreign trade is indeed, a boon. 

As to whether this specialist should be a Government 
official or a servant of our own institution, another pen may 
perhaps deal. 


ae 


— 


The state of things to whieh attention was called in the 
leading article of your issue of June 16th would appear to 
account very largely for the curious coincidence, that the first 
person we meet on arriving at a Continental centre of com- 
mercial activity is usually the German representative of a 
competing firm, who appears to have settled there about two 
days earlier. 

Tt is difficult to say if this is due to more perfect organisa- 
tion of the Commercial Intelligence Department of a country 
Which has always been celebrated for co-operation amongst 
its traders, or if it is merely evidence of the resources at the 
command of very extensive private concerns. 

We appear to be inclined to throw the onus of the matter, 
us usual, upon the Government ; but surely the function of 


the gusce is rather to dotea the trader as he goes 
about his business, than to come and call him in the 
morning. It must, also, be a matter of some delicacy for a 
Government official to show himself actively interested in 
endeavouring to secure éarly information in the interests of 
his own country, as it were, though really in the interests of 
commerce generally. 

An association for the purpose of keeping the home firms 
well informed, supported by subecription of those firms 
receiving the intelligence, and having representatives. at 
suitable centres, reads very well, but might not commend 
itself to the parties interested, amongst whom competition is 
necessarily keen. 

The most satisfactory solution would appear to be for the 


matter to be taken up by. some society which already has 


members in every country, such as the Institution of Elec- 
trical Engineers. Of course, one would not anticipate that 
every member could, with justice to his employers, enrol 
himself as agent, but there must be a very large number to 
whom it would be possible. A central bureau to receive and 
disseminate the information gathered would complete the 
organisation. The expenses might be met by special sub- 
scription from the recipients of the information ; or even a 
small percentage devoted out of the present contributions 
without seriously affecting the quality: of the postam posin! 


coffee. 


22. QB 


Indication of Leakage, and the Home Office Rules. 


In your issue of June 30th, Mr. M. B. Field very rightly 
draws attention to the disturbing effect of capacity currents 
in connection with the various three-phase leakage indicators 
which have recently been described in your ** Correspondence ” 
columns. We venture to think, however, that he is wrong 
in assuming that the designers of such instruments have 


. overlooked this matter. 


It is really a question throughout of whether absolute or 
comparative indications are required. In the case of direct- 
current systems, we have, as already mentioned, devised an 
apparatus by means of which both the leakage current, and 
the insulation resistance of each main can be absolutely 
determined. In the case of three-phase systems, however, 
owing to capacity currents and other causes,.it is, as Mr. 
Field points out, a much more difficult matter. As a matter 
of fact, however, the capacity current will be almost constant 
from day to day, so long, of course, as the same sections of 
cable are employed. That being so, any increase or decrease 
in the deflections obtained indicates a change in the 
insulation of the system, for better or worse, as the case 
imay be. 

We shall hope shortly to publish. some typical readings 
taken on our various instruments ; for the moment, how- 
ever, we may say that, as far as our experience goes, the 
capacity currents do not generally reach serious proportions. 

It should be remembered that we are now speaking only 
of insulated systems, and that thése are, as a rule, low 
tension. 

The following set of readings, which were "— Sent 
us, are interesting in this connection :— 

Reading on line A, 0 milliamperes. 
99 ‘9 9 § 12 9 
y: C, 71 

It should be mentioned that the resistance of the instru- 
ment in this case was 3,500 ohms, and the voltage was 550. 

With reference to Mr. Field's remarks on the subject of 
instruments for earthed systems, it should be mentioned. that 
Rule 7 only lays down that leakage indicators are to be. fixed 
on wholly insulated systems, but the Home Office inform us 
that they consider the use of leakage indicators on earthed 
systems also to be very useful. Under these circumstances, 
however, it is not, of course, essential that the instrument 
should accurately indicate the thousandth part of the leakage 
current, but should rather serve as an indicator of the 
occurrence of a fault which would be too high in resistance 
to be discovered in the ordinary course. 

We quite agree with Mr. Field as to the difficulty of 

winding transformers for a constant ratio at all. currents. 


Everett, Edgcumbe & Co., Ltd., 
KENELM EDGCUMBE, Director. | 


Westminster, July 4th, 1905. 


"Vol. 57. No. 1,441, Jur 7, 1905.] 


THE. ELECTRICAL REVIEW. 9 


E 
Costs of Power Generation. 


As a matter of interest to the electrical trade in general, 
but more especially to those engaged in the sale of machinery 
and current for power purposes, would it not be possible for 
you to publish in your valuable paper au article dealing with 
the cost per B.H.P. per hour of the various motive powers, 
such as steam, town gas, suction gas and oil, giving, at the 
same time, the price allowed for coal, gas or oil, as the case 
may be, and allowing a fair and reasonable amount for 
maintenance, depreciation, &c., but ignoring the question of 
skilled or other labour for running same ? 

Being engaged inyself in pushing the sule of electric 
motors, [ find the manufacturers do not know the actual H.P. 
being used by them, and not being in possession of the 


necessary figures myself, I should, and I have no doubt 


many others would, find them most useful in combating the 
statements of our rivals. | 
Motive Power. 


[The great difficulty in the way of adopting our corre- 
spondent's suggestion is that of finding anyone qualified to 
speak with the authority of wide personal experience on all 
these points. If readers who are interested in the subject 
will furnish us with brief statements, each based upon 
personal knowledge of one or other of the agents named, we 
shall have pleasure in publishing them in a suitable shape for 
reference, provided that sufficient data are received.— Eps. 
E.R. ] 


Novel Methods in Australia. 


We are learning something new every day. According 
to Mr. E. Kilburn Scott, M.I.E.E., A. M.I.C.E., in a certain 
Australian station, when one of several compound-wound 
generators, running in parallel, is taken off load, they have 
discovered that by cunningly inserting shunt resistance— 
presumably by means of the field rheostat—the current 
taken from the machine in question may be reduced to a 
minimum, and a very small arc 'is the result of switching 
ont. Perhaps Mr. Scott will tell us how this is usually 
done in similar cases if not in the manner described. 


Equaliser. 


A correspondent inquires for the names of firms who make 
a light portable punch for shipyard work, driven by an 
electric motor through a chain. 


Another correspondent wants to know the name and 
address of the manufacturers of the ** Bandy " arc lamps. 


MUNICIPAL TRAMWAYS ASSOCIATION 
(ANNUAL CONFERENCE.) 


APPROPRIATELY enougb, this Association held. its annual 
Conference at the Agricultural Hall during the opening days 
of the Tramways Exhibition, and considerately enough the 
business of the Conference, as represented by the papers 
which were read, was neither of sufficient bulk nor of import- 
ance enough to withdraw the attention of the members for 
any length of time from the much more interesting business 
which awaited them outside. ! 

Mr. Alfred Baker opened the proceedings of the Conference 
with his Presidential address, which covered the usual 
Eod in the able fashion for which we are accustomed to 
IK. 

The membership has not increased so rapidly as in pre- 
vicus years, but there are 55 corporations and 82 managers 
and chief assistants enrolled. "The total capital sunk in the 
undertakings represented by members exceeds twenty-one 
millions sterling. - 

Mr. Baker waves the scalp of the Chicago trumways com- 
panis in triumph, and chuckles blood-thirstily at the 
thought that British example supplied the knife. He 
expresses the hope that it will be kept whetted for future 
use, and considers that the action of Chicago should stifle 
the arguments which the opponents of municipalisation 
have drawn from American freedom and individualistic 


Possis we think it unwise to adorn arguments for 


» 8 


either side by American illustrations, and we cannot refrain 
from suggesting that although “ it must be remembered that 
the civic life of America is comparatively young . . . " it 
is older in vice than ever we hope to see the equivalent 
British institutions, Chicago sent for Mr. Dalrymple, of 
Glasgow, to teach it how to set about municipalising its 
tramways, but Mr. Dalrymple is reported to have seen such 
sunken rocks ahead that he thinks poorly of the city’s pros- 
pects in its new endeavours. 

Knowing, as we know, and as all the world knows, to 
what base uses the powerful forces of municipal control are 
put in many American cities, and how much more powerful 
those forces would become if the vast tramway systems were 
put into the same side of the scale, we cannot applaud the 
sense that prompts the champions of local government in 
England to make capital out of the dubious moves of the 
local politicians of America, for such a course will re-act un- 
pleasantly later on. 

Mr. Baker proceeded to speak of the possibilities yet before 
tramways in the almost unexplored field of parcels and goods 
traffic on a large scale. ‘The suggestion made by Mr. 
Bellamy in his presidential address last year, that the Asso- 
ciation should confer with representatives of municipalities 
and County Councils as to the preparation of a memorandum 
on the subject for presentation to the Minister of Agricul- 
ture, has been considered during the past year by the execu- 
tive committee, but no definite proposal was to be laid before 
that meeting, as the subject is so large and important that 
more time has to be spent over its consideration. 

Let us hope with Mr. Baker that the scheme may fructify 
during the coming year, and let us suggest that the in- 
clusion of certain private tramway interests in the future 
conference would tend to make the eventual solution of the 
problem more universally satisfactory. 

A good deal of stress was laid on the crying need for 
increased speed limits on tramways, and effective use was 
made of the Liverpool concessions, which are well known to 
our readers. The helpful evidence of the Chief-Constable of 
Liverpool before the Royal Commission on London Traffic was 
quoted again. It is to the effect that increased speeds 
have resulted in an actual decrease in the number of street 
accidents, — 

In view of the recent perturbation of the publie mind 
over the revolution which motor vehicles were to make in 
street traffic, Mr. Baker did well to mention the subject at 
some length. He quoted the only published figures (out- 
side the pages of a prospectus) relating to the cost of 
running motor-"buses. They refer to Hastings, and 
appeared in the Zramway and Railway World for February 
7th. They read as follows :— | 


General repairs and tires per mile is 3 00d. 
Wages (ecouductor, driver, cleaner, &e.) ... 2:50d. , 
Oil, fuel, &c.... es S sen i» Ds 2:00d. 
Other expenses, including depreciation at 20 
per ecnt. " cas " 350d. 
Total ... 1l id. 


Mr. Baker stated further that the result of a year’s 
working shows a heavy loss, and he compares the above 
total with the average cost per mile of six of the largest 
electric tramways in England, which comes to 6:12d., and to 
715d. only when the interest and sinking fund on the 
permanent way and overhead equipment are taken into 
account. We might add, in justice to the motor-’buses, that 
a further addition ought to be made for depreciation, but it 
would be difficult for the most pessimistic accountant or 
auditor to annihilate the outstanding balance of 4:354d. in 
favour of tramways by the inclusion of this item. — 

Tires, of course, are the chief trouble. They cost 2d. to | 
24d. per car-mile, and Mr. Baker estimates the cost 
per "bus per annum for tires alone at £342, whereas the 
corresponding cost for steel tires, running only 50,000 miles 
per tire, is £5 5s. i E 

Perhaps Mr. Baker might have gone on to explain that 


‘motor-’buses have a distinctly useful field, which is likely to 


be exploited and much extended in the future. . 
With.a few remarks on the danger of standardisation 


affecting progress, the address was brought to a close. 


That Mr. Rider is too busy to write papers is reflected in 


. the paper which he read on “ Charges for Supply from Com- 


bined Lighting and Traction Stations,” for in the doubtful 
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phrase of an unlettered humorist of our acquaintance, much 
of it * has got whiskers,” being occupied by an explanation 
of the elementary principles on which all tariff systems of 
charging are based. 

The author does little to prove his thesis, which, in reality, 
needs no proof, but confuses the issue by mixing up cost of 
production and selling price. He says, for instance :— 
* To show the absurdity (of regarding the costs of generating 
ab separate traction stations given in certain statistical 
tables as standing for the real total costs) we have only to 
ask whether they (the undertakings owning the stations) 


would sell energy at the total costs there given, plus 10 per- 


cent. We have an answer from Glasgow, where, although the 
so-called total power costs were only *41d. per unit, 1,243,532 
units were sold last, year to the electricity department at an 
average price of 147d. per unit." And he proceeds imme- 
diately :-— There is no doubt that in some cases the price 
charged for tramway energy is too high. . . ^." 

He clinches the argument by the use of an isolated 
instance, to whieh the very fault which he exposes in tlie 
. next. sentence appears to attach in rather an exaggerated 
form. But have we nothing to say for Glasgow 2 Whether 
we agree with her policy of separating the two supplies is 
outside the immediate question. Mr. Rider refers to the 
emergency supply which the Glasgow tramway plant 
gave to the lighting mains, and he wants us to see. with 
him that the charge of 1:47d. per unit is excessive if the 
total costs were only *41d., and that the latter figure is really 
incorrect. 

It may be true that it does not include all that ought to 
be included before such a complete title ean be applied, but 
Mr. Rider forgets for the moment the very point that he 
presses later, that the million odd units sold at 14d. were 
supplied (we take it) under the high maximum demand 
and low load factor conditions of a lighting station, and 
formed a tithe only of the total output. l 

If such an emergency supply had been sold by the tram- 
ways to the lighting department at a price three times that 
of the total cost, the nse of the illustration would have been 
more than justified. 

We like the paper in that it may bring home to many of 
the councillors who, heard it the conscience-stirring thought 
that the tramways in their respective towns are being 
mulcted for the sins of the lighting undertaking, but that is 
a point which has been sharpened and dug in by us, and by 
our contemporaries, so often that no councillor should have 
been unprodded, although many may be unrepentant. But 
then .... 

It does seem an obvious proposition that a town owning 
both tramways and lighting, is well advised to reduce the mean 
total cost of both services by using the virtues of. the one to 
palliate the shortcomings of the other, and to debit each 
with the actual cost of generation as nearly as it can be 
ascertained in each case, instead of playing a game of shop 
between-two pockets of one purse. 

The discussion on Mr. Riders paper was about as illu- 
minative as a penny dip in a fog. | 

No worse place than Berner's Hall in which to hold à confer- 
ence can be imagined. Underneath our feet the floor heaved 
with the thud aud boom of the gas engines in the basement, 
from the right came a hubbub of street. traffic passing over 
stone setts, while the rear was bombarded by the cheerful 
blast of the Luton Red Cross Band. 

Mr. McElroy thinks that the question of a combined or 
separate generating station for traction and lighting is one 
Which is answered according to the point of view of the 
speaker. For the sake of the honesty of the parties to the 
discussion we should hope that he is right. ^ He believes, 
with us, that the true point of view is that of the munici- 
pality, not of a department or individual. In this he was 
supported by several speakers, notably Bailie Alexander, of 
Glasgow ; Treasurer Lyon, of Aberdeen; Alderman Hay : 
and Mr. Peter Fisher, of Dundee. But there were others 


who floundered about in a comical and. withal a tedious Way,. 


trying to prove, by the handle of their own Village pump, 
that separation is the best policy. 

Mr. Spencer, of Bradford, acknowledved that hitherto 
the price to be paid by the tramways department for energy 
supplied by the electricity departinent has been settled as a 
bargain between antagonistic committees, but he thinks that 


sounder views are about to prevail. He was ill-advised 
enough to start quite gratuitously the. depreciation hare, and 
said enough to show that he is a heretic of the worst kind. 
Mr. Tittensor, of Preston, kept him company by remarking, 
in the course of a speech which might have had been shorter, 
that the depreciation fund ought to be looked on as “ avail- 
able profit." His whole speech was more local and dogmatic 
than impartial and broad. 

Bailie Alexander took our ground in explaining that the 
1} million units annexed by Mr. Rider for his own purposes, 
were generated at a time of peak load in the lighting system, 
but were charged at 14d. instead of 6d., which was the rate 
charged by the lighting department for the same units to 
consumers. 

Mr. Peter Fisher paved the way for Mr. Rider's reply by 
re-stating the principles which the paper enunciated. 
Mr. Rider had asked, Can combined stations supply all 
services better than separate stations, and suggested that 
the price of traction supply from a combined station should 
be based on the well-known principles of: the maximum 
demand system. 

The discussion, however, had gone off on the lines of 
“ Do combined stations supply tramways on better terms 
than would be obtained from a separate station 7” and * the 
price at which combined stations actually supply tramways 
is outrageous." 

Mr. Rider further elaborated those remarks, and laid 
Stress on his real contention, that there ought to be one 
electricity department, which should. control. the whole 
supply of energy for any purpose whatever, and that if a 
proper and equitable basis of charge were formulated by every 
central committee, there would be no room for the troubles 
adumbrated by some of the speakers. 

Those are really sound. principles, and if every chairman 
and manager who heard them enunciated were to go to his 
own place revolving them in his mind, he would find him- 


. Self. shortly drawing in deep breaths of a wider and purer ’ 


atmosphere than he had previously dreamed of. 

Municipalism runs too much to air-tight compartments, and 
the men who help to knock down the intervening bulkheads 
will live to rejoice in the free air of the single house, in 
Which each man’s work adorns the whole, rather than the 
chamber in which he lived before. . 

Mr. Luntley’s paper ow * Motor-" buses" is of but little value, 
as it is not based on ascertained figures or experience of any 
sort. j 

Mr. Blain, as we all know, has decided views on the 
subject of. * Rules and Regulations for Tramway Emplovés," 
and his remarks are to be respected as those of an expert.. We 
agree that vicarious discipline, as expounded by too many 
managers, expecially of the smaller undertakings, is 
deleterious, however you look at it, and some definite code 
of rules, such as Mr. Blain recommends, ought to be put into 
the hands of every driver, conductor and ifispector. Those 
rules should be as simple in. form and wording as they can 
be made, should be as few as possible, and, above all, should 
be respected. 


THE THIRD INTERNATIONAL ELECTRIC 
TRAMWAY AND RAILWAY EXHIBITION. 


Tuts Exhibition was opened by the Earl of Derby on 
Monday last, his inaugural speech being followed by a 
luncheon to 300 guests, at which Mr. J. W. Courtenay 
presided, supported by the Earl of Derby, the Hon. 
Arthur Stanley, Sir Chas. Rivers Wilson, Sir Edmund 
Monson, Lieut.-Col. H. A. Yorke, Sir Guilford Molesworth, 
Mr. Hadfield, Mr. Alex. Siemens, and many other gentlemen 
who are well known to the engineering profession and tram- 
way industry. 
After the loyal toasts the Earl of Derby proposed ** The 
Industry of Transport,” which he traced from the uncertain 
time when man first used a log of wood to roll Lurdens 
Which he was too lazy to carry, up to the present day. 
Nevertheless, the speech was neither so long nor so tiring 
as one or two which followed, and the comparative stutistics 


ee Sa LT eee Menno NEUESTEN eT OT nT eee CE EIEE ONTO A 


Vol 87. No. 1,441, Jury 7, 1905.] 


THE ELECTRICAL REVIEW. 11 


ee LEES 


giyen by tbe ncble Farl were mest interesting. Some of 
them may be reproduced :— 


Cars, 


Miles o Cars, | 
Year. for c. horse. . electric. Passengers. 
1878 .. 269 1,124 — 146,000,000 
1903-4... 1,840 — 2,336 7,132 1,799,500,000 


Lord Derby also quoted a table dealing with the present- 
dav electric traction, 1898 the height of the steam period, 
and 1879 the horse period of the tramway : 


1903-4. 1398. 1879. 
Capital expenditure per mile o 
single track —... iis .. £16,018 £10,649 £9,877 
Percentage of net receipts to 
espital outlay a jus 6:27 6:38 3:97 
Perrentage of gorking expenses to 
gross receipts — ... es un 66:15 76:93 83°81 
Passengers carried per mile of 
route open = he 977,951 806,703 469,641 
Average fare per passenger 111d. 1:23d. 1:84d. 


His Lordship pointed out,in conclusion, how great was 
the future for electric traction in local haulage. He touched 
cu most of the subjects which have held, and still engage, 
the attention of the men who control our magnificent trans- 
port facilities, and foreshadowed still further advances in the 
near future. 

Wise caution marked his comments on the possibilities of 
electric traction on main railway lines, which have set the un- 
halanved imagination of some untechnical writers ablaze, but he 
was lropeful that recent experience on the branch lines of the 
N.E. and L. and Y. Railways, as well as on the under- 
eronud railways in London, would result in the substitution 
«f electricity for steam on many branch lines. 

He felt that the time would come—and he could not 
understand why it had not come before—when other traffic 
besides that of passengers would be conveyed in-some form 
ls tramways. The day must come when a great deal of the 
traffic would be distributed hy tramways, then perhaps by 
motors, the one feeding the other, and the great railway 
lines acting as arteries. It was not infrequently found that 
where there were two competing lines and an attempt was 
male at first to cut rates that the traffic had increased pro- 
peruionately, so that finally there was work enough for both. 

Other toasts followed. | 


The germ idea of exhibitions in general is to bring together 
nüder one roof the completest possible collection of articles 
which are required, or which some people think ought to be 
re uired, by that section of the community which is interested 
In ene way or another, and the success of an exhibition is to 
te ganged, therefore, by the degree of completeness which it 
displays, and by the manner in which it mects the real or 
faneied wanta of the public for which it caters. 

It is at an exhibition that the busy man sees, in whatever 
tme he has to spare, the material contents of all the catalogues 
which have been sent to bim during the last year. Those 
ratalogues either swelled the patient W.P.B., or were put 
aside under the pious impression that to-morrow or next 


week there would be five minutes to spare for their ex- 
at ation, 


When an article is examined critically-in the pages of a . 


catalogue, as often as not it is by the light of the reader's 
unaided intelligence ; at an exhibition, which partakes of 
the nature of a living catalogue, the light of a specialist’s 
intelligence illuminates the particular points which are 
cammed as advantages for everything which catches the 
wandering visitor's eye, and sales which are, let ug hope, 
wititually beneficial, will result. 

The educative influence of an exhibition is one of its 
"et valuable attributes, for it, brings together in a way 
which is impossible otherwise the thousand and one neces- 
«Les, Conveniences and luxuries which go towards making a 
tnsiness successful, and it provides the men who from lack 
nf inclination or time do not read the literature of his 
subject, and the men who have to stick at home from one 
year's end to another, with an opportunity for bringing thém- 
scives up to date at a bound. 

[t is for these reasons that every engineer and manager of 
the tramways of Britain should be permitted by his 

or committee to attend this present exhibition, for 


it provides in a manner which excites our admiration for the 
energy and organising faculties of the promoters and 
exhibitors, all the advantages of which we have written, in 
an exceptional degree. 

We shall deal with the various exhibits in some detail in 
later numbers, but in this place we can do no more than 
write of the general impression which the exhibition has 
printed on our mind. 7 

There is nothing like an exhibition to indicate the progress 
which an industry has made ina given time, and this one 
ought to supply that indication when compared with the 
Exhibition which was held in 1902. 

Although the number of exhibitors was slightly greater in 
1902 (184 against 163), and notwithstanding the fact that 
several large: manufacturers such as the Westinghouse, 
B.T.-H., and Dick, Kerr, have stood out this year, we believe 
that in point of quality this Exhibition is on a higher plane 
than the last. BENE | 

It seems to us to set a keynote of homogeneity in the : 
tramway industry which was absent. from those which pre- 
ceded it. There is hardly an amateurism in the building. 
The three years which have passed between the second and 
third exhibitions have wiped out the faddist and the crank 
to a degree which must surprise even those who are most 
sanguine of the general sanity. 

One of the most gratifying features of the Exhibition is its 
absolute demonstration of the power of British manufac- 
turers to supply every want of a tramway, from the largest 
power station to the smallest button on a conductors uniform 
—not, of course, that there are as many large stations as 
small buttons on view. [t is, in fact, a triumph of Home 
over Alien industry. — . 

Of surface contact systems there are still four, and the 
best of them—the Kingsland—has not yet been permitted 
to demonstrate its qualities outside an experimental track. 

It is somewhat remarkable. and gives food for reflection 
to the thoughtful, that there is only one surface-contact 
system of Continental origin on exhibition, although it is 
from the Continent that we have heard so much of them in 
time past. Surely they have not failed ! ; 

We must own to disappointment at the meagre display of 
rails. Although there are no foreign rails here, the fact is 
notorious that contracts still go abroad, and this was an 
opportunity which British steel makers need not have missed, 
to bring their goods before the eyes of their countrymen— 
and others. 

It is with a feeling of deep satisfaction that we record the 
failure of the crop of life-guards and dry seats which 
flourished so exceedingly in 1902. Presumably we have got 
down to bedrock in these matters. 

In trucks there is not much novelty except in the two 
rival exhibits of radial-action single trucks. "The radial 
truck is well known to the Patents Office, and it in. 
improbable that any patent of the principle is valid, so that 
we need be interested only in the particular application of 
the general principle. We fear the demand for long-base . 
single trucks will be so large that many will be tempted to 
the pitch of bitter disappointment and the loss of money 
in their endeavours to go one better than the last. 

In ordinary tramcars there are improvements in detail 
only, but improvements which by no means are to be 
despised, for as with trucks, so with cars and all other gear, 
the perfection of detail is the criterion of successful 
operation. 

An opportunity is given to all to see for themselves the 
beautiful simplicity of the Thermit process of welding, and 


we believe that the next few years will witness an astonish- 


ing advance in the number of tramway undértakings 
Which have used this system to overcome the vital disease 
of the joints to which almost all are subject at the present 
time. 

The display of switchboards and gear, including circuit- 
breakers, switches and all kinds of electrical instruments, is 
remarkably complete and interesting. 

In the overhead equipment department there is not much 
of novelty, but every type of fitting is represented on several 
stalls. So far as we could see, there was but one device for 
earthing fallen wires, which compares favourably with the 
numbers shown in 1902. As the B. of T. are not pressing 
for the installation of such safety devices, it is probable that 
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they shrink from forcing expensive experiments down the 
throats of the tramways, which they have half garotted 
already with guard-wires and other devices for the protection 
of the P.M.G. and the public, while they recognise that 
better than any automatic bag of tricks is a line well- 
constructed and well maintained. Cables and accessories 
are well represented. 

In 1902 a motor-car was a curiosity and a motor-'bus 
non-existent ; this year the latter are to be seen all over the 
floor, looking very spick and span, and suggesting nothing 
of evil smells, or vibration, or 2d. a mile for tires. 

Perhaps the greatest novelty of the Exhibition, certainly 
the item which will draw the engineer as honey draws the 
bee, is the continuous-current three-phase traction equip- 
ment which is to be seen on Stand 48. Many, too, will 
not have seen in the flesh an example of the single-phase 
repulsion motor, which is exhibited on this stand. 

An exceptionally representative selection of modern 
technical literature is on view and for sale, for the first. time 
at these exhibitions, at the stand of the ELECTRICAL REVIEW. 

The general exhibits will be dealt with in greater detail 
in future issues. 


RAIL BONDING. 


A THOROUGHLY sensible and practical paper on this vital 
subject was read by Mr. Ricker before the American 
Institute of Electrical Engineers, and reprinted in the March 
number of the Street Railway Journal. 

We English have been forced to pay closer attention to 
keeping down the resistance of the return circuit than have 
the Americans, for, while the citizens of that country have 
a legal remedy when the tramway current eats up their 
gas and water pipes, our tramways are not allowed to start 
that game, and the only way in which they have avoided 
doing so has been by taking particularly good care about the 
bonding of the rail joints. "This being so, it would be 
natural to suppose that the Americans would have to come 
to us for the latest improvements in the design, manufacture 
and. application of bonds and other jointing devices. 

It is true that there are hundreds of miles of tramways in 
the remoter States which retain the absurdly inefficient 


bonds of 15 years ago, while there is probably no single mile . 


of track in Great Britain which has not two bonds per joint and 
cross-bonds “ every so often," unless, of course, a still better 
system is in use; but on how many of those miles will the 
curious investigator discover one bond either of British 
design or manufacture? We cannot recall to memory a 
single all-British design, and only recently have any consider- 
able number of bonds been manufactured within our shores ! 

We have made practically no improvements in the design 
or the application of bonds, but we have been lazily content 
to take what was given to us by the Americans. 

Until recently the standard practice in this country was to 
use solid wire bonds which stretched across the fish-plate and 
terminated in riveted heads of various shapes. These were 
named Chicago, Crown, Neptune, &c., and were used in 
numbers which bore for the first few years no particular pro- 
portion to their relative merits, but more to fashion or to the 
interests of the contractors. Some dropped out by degrees 
as our native consulting engineers became educated in their 
new line of business, and for a time there was little diver- 
gence from one design of head. Latterly catalogues have 
been swelling in the bond section, and the chief run seems to 
be on the'short flexible **fish-plate " or “ concealed ” type. 
The earlier of these were made in three parts, solid terminals 
being welded to a stranded body which was flattened by 
compression. Most joints, when any type of bond has been 
but newly applied, will test well, but faults in design, manu- 
facture or application will show themselves later without fail, 
and the risk about these welded bonds is that the welding is 
incomplete, for it is most difficult to weld pure copper per- 
fectly, on account of the readiness with which it oxidises at 
high temperatures. The obvious improvement is to elimi- 
nate the welding altogether by forming the whole bond out 
of stranded copper under high compression. If that can be 
done so perfectly that the contact surface of the terminals 


has lost the minutest appearance of corrugation, the bond 
will be as good as ean be wished, but if perfection in this 
respect cannot be attained the contact surface must 
deteriorate gradually and certainly by corrosion and 
oxidation. 

This type of bond is not mentioned in the paper under 
review, but it is suggested that the nature of bonds to be 
used on a contract should be inspected just as carefully as 
any other part of the material. The welded terminal type 
may be inspected “ by sectioning the terminals in various 
places, polishing the cut surfaces with a smooth file, emery, 
and crocus to remove all burrs, and then etching with a mix- 
ture of strong sulphuric and nitric acids, when the defective 
welds will show as fine black lines, and the actual welds and 
the form of the various component parts of the,kond at that 
surface can be traced by the different colours of the metal 
after etching.” 

The concealed bond was introduced in the States primarily 
to foil the worthies who have now taken to removing high- 
tension transmission wires without the consent of the 
owners. Bonds external to the fish-plates, and easily acces- 
sible as they would be on so many miles of unpaved track, 
proved too rich an outcrop to escape the notice of these 
prospectors, and the only thing for the owners to do was to 
contrive bonds which might be put under the lock of six 
fish-plate bolts. The concealed bond resulted, and followed 
the general features of the long solid bond which it replaced. 
The next thing the owners knew was that the movement of 
the rail-ends was loosening the bond terminals or alterna- 
tively breaking the neck of the bond. As the rails were 
laid on sleepers just like a steam railway, this flexibility of 
the rail-joints was not a thing to be cured, so the bond was 
improved by being made flexible. Now we who deal only in 
the solidest of solid paved track may find that a 6-in. bond 
under the fish-plates is cheaper than a 30-in. external bond, 
but the flexibility of the bond should not matter one way or 
the other, for there ought not to be any flexibility in the 
rail-Joints under such conditions. Nevertheless, movement 
of rail-ends is not quite unknown even in England, so it 
will be just as well for purchasers of short bonds to have 
them made of stranded wire, or in any better way to secure 
flexibility. 

We (meaning we British) have seldom heard of troubles 
due to bonds breaking or to the loosening of terminals from 
rail movement, and that is not because rail movement has 
been absent, but because the terminals have been beyond the 
area of disturbance. It will be interesting to hear from 
anyone who has had troubles of the above description. 

A few years ago a certain amalgam bond was boomed 
extensively, but was taken up to no great extent in this country. 
The author of the paper. which we have rather neglected, 
informs us of the utter failure of this type of bond after 
from two to four years' service on an American line. He 
warns us, too, against the use of soldered joints. ` 

The best area of contact surface has been a subject of 
discussion, but the best result will be got by not worrying so 
much about the diameter of the terminals as about the 
certainty of intimate contact over the whole surface inside 
the web of the rail, for while the selection of the bond is 
important, the proper application of the type selected is much 
more 80. 

While discoursing on bonds, we ought to say that the 
best method of joining rail-ends under British con- 
ditions is, to our mind, to weld the rails into one piece, 
with, perhaps, occasional reversions to the most rigid 
mechanical rail joint bridged for electrical purposes by a 
good copper bond carefully applied. Wherever the rails are 
exposed, of course rail welding is out of the question. 


Train Lighting,—The three new and sumptuous trains 
which have been brought into use on the Great Western Railway 
for the London-Penzance service, and in connection with which 
many interesting and novel features have been introduced, repre- 
sent an entire departure from established practice, and raise the 
standard of comfort in railway travelling to a higher plane than 
has elsewhere been attained. It is significant, therefore, to note 
that the Leitner-Lucas system of electric lighting, of which we 

ve a description in our issues of March 17th and 24th, has been 
installed on each of these trains, by the ACCUMULATOB INDUSTRIES, 
Lro., of Woking, in an improved l 
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MOTOR-GENBRATORS FOR ACTON. 


Tux accompanying illustrations relate to the new motor-alter- 
nators which have been supplied to the Acton U.D.C. by the 
Lancashire Dynamo and Motor Co., Ltd. The motors will take 
current from the Metropolitan Electric Supply Co.'s mains at 
10,000 volts, 60 cycles, two-phase, without transformation, and it is 
to be noted that this pressure is 10,000 volts to earth (the outer 
wonductor of each cable being earthed), not 5,800 volts, as it would 
be if the supply were 10,000 volts three-phase. The induction- 
motor stators are built up of specially-selected sheet-iron, and 
the coils are laid io half-closed slots. lined with special mica 
insalating tubes, which extend some distance on cither side of the 
cure. 


All the coils are former-wound, and are insulated and taped up 
at the end, afterwards being served with varnish in such a manner 
as to make the whole air-tight, thus preventing any damage which 
might resalt from static discharge. 
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View of COMPLETE SET. 


LEGAL. 
IN re JoLius Sax & Co., LTD. 


IN the Chancery Division of the High Court on June 29th, befote 
Mr.'Justice Swinfen Eady, Mr. E. F. Ford, on behalf of a debenture- 
holder, applied for the appointment of a manager of this company, 
his Lordship having appointed a Receiver last week. Counsel read. 
an affidavit by the managing director of the company, giving 
evidence as to details of the business. From this it appeared that 
the company had been carrying on business for nearly six years. 
The business was for the wholesale supply of electrical accessories. 
It was expedient that a manager should be appointed. The whole 
issue of debentures was £1,200, of which the plaintiff held £600, 
and there was a valuable turnover and good will. 

His LorpsHip made the usual order in a debenture-holder's 
action, and appointed a manager (Mr. T. S. Woderell) to carry on 
the business under existing conditions, adding that an amendment 


might be made and the application treated as a motion for 
judgement. 


Part SEeCTIONAL ELEVATION OF MoToR-GENERATOR. 


LANCASHIRE D. & M. Co.'s Moror-GENERATORS FOR ACTON U.D.C. 


The rotors are also built up of laminated plates with half-closed 
siota, and the winding, consisting of copper bar, is laid in these 
slots and connected together by heavy copper end connections. 
These end connections are held in position by special wedge- 
shaped rings, making a first-class mechanical job. The slip rings 
sse of brass and the brushes of copper gauze. 

The generators are rated at 250 kw. each, 550 amperes at 460- 
500 volts, and the sets run at 440 r.p.m. The magnets are six- 
polar, the field coils being former-wound and taped. The brush- 
gear is of the makers’ standard type, and the armatures are of the 
slotted drum type, bar wound. e machines are designed to stand 
heavy overloads without undue heating or sparking. 

The yokes are of cast-steel, with steel poles and specially shaped 
pole-pieces to prevent sparking. Ample ventilation is provided 
inside and outside the coils, The bearings are of the spherical- 
mated self-oiling type. The armature core is also well-ventilated, 
gad is mounted on a cast-iron sleeve, extending from the bearing to 


the coupling, of which it forms one-half; the commutator is aleo 
engried on this sleeve. 
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Marrow en Féte.—On Friday last King Edward visited 
Harrow in connection with the annual Speech Day, and the con- 
thderable extension to the Ea amen of the school. The town of 
Haszow, in celebration this event, specially illuminated the 
asis with the Union Excello flame arc lamps, with very satis- 


ALLEGED DEFECTIVE ELECTRICAL SPARKING PLUGS. 


Ix the Lord Mayor's Court, on Tuesday last week, before Mr. F. S 
Jackson, assistant judge, and Mr. Cozens-Hardy, electrical expert, 
as assessor, the case of Réne & Co. v. Wolf came on for hearing. 
The plaintiffs, who carry on business at Snow Hill, sought to 
recover a sum of £20 12s. 1d. in respect of certain Fafnir electrical 
sparking plugs sold and delivered to the defendants, Mesers. 
Wolf & Co. 

Plaintiff's CouwsEL said the matter was one that had been 
referred by the Recorder, Sir Forrest Fulton, K.C., at a previous 
sitting of the Court, as one involving a question of electrical 
engineering knowledge, to be tried before the assistant judge with 
the assistance of an electrical expert. The defendants alleged that 
the plugs supplied were not according to sample, and that the bulk 
of the plugs were faulty, being short-circuited. 

After hearing evidence, the Assistant JUDGE said that the 
assessor had intimated his willingness to take away a certain 
number of the plugs which had been supplied by the plaintiffs to 
the defendants, to test them himself. In that case he should 


reserve his decision until after the assessor had given his opinion. 


DRIVER ACQUITTED. 


At the Middlesex Quarter Sessions on Saturday, William Goodchild 
surrendered to his bail on an indictment for wantonly driving an 
electric tramcar at Edgware Road, Oricklewood, causing bodily 
harm to two men. The grand jury threw out the Bill, and Sir R. 
Littler, K.O., discharged the accused. 
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Mrpwoop & Co. v. MANCHESTER CORPORATION, 


Tuis case came before the Court of Appeal on the 27th ult. 

The plaintiffs, it will be remembered, obtained judgement against 
the Corporation for £677 in respect of damages arising from a fault 
on the defendants’ mains. l 

_It was directed that the Corporation’s appeal against the above 
decision should not be listed until yesterday. 


PERLBPHONE DISCONNECTION CASE. 


Tue National Telephone Co. sued Mr. Henry John Barclay, of 
Silverdale, Sydenham, for £2 7s. 6d. in respect of a telephonic 
service supplied. Defendant denied liability on the ground that 
he had given instructions to remove the instrument and cut off the 
connection. It being proved that he had recently used the instru- 
ment, judgement for the amount claimed, with costs, was given. 


SWANSEA TELEPHONE LITIGATION. 


TE N.T. Co. has entered its appeal against the judgement recently 
given by Mr. Justice Buckley in favour of the Swansea Corporation. 


Lrovp's v. MARCONI INTERNATIONAL MARINE COMMUNICATION 
Co., LT». 


Mr. Justice KEKEWICH, in the Chancery Division on Wednesday, 
. concluded the hearing of an adjourned summons in this action by 
the defendants against the plaintiffs asking for a further and better 
affidavit of documents. 

Mr. P. O. Laurence, K.C., and Mr. Ashwood appeared for the 
plaintiffs, and Mr. Stewart Smith, K.C., and Mr. Gover for the 
defendants. 

Mr. STEWART SMITH, for the applicants, said the action was by 
Lloyd’s, well known in the insurance world, against the defendants, 
and was brought upon an agreement of September 21st, 1901, of 
which both parties in the action claimed specific performance. Each 
alleged that the other had been guilty of breaches of the agreement, 
so that a large number of issues were raised. The International Co. 
had obtained from the Marconi Wireless Telegraph Co. the right to 
the use of the Marconi Wireless Telegraph Co.’s patents in respect of 
maritime information. The International Co. had entered into an 
agreement with Lloyd’s to allow Lloyd's the use of the -invention 
for the purposes of obtaining information which was called mari- 
time signalling, and maritime signalling was defined by the agree- 
ment as being the collection, publication and diffusion of all such 
intelligence and information as was at present collected or diffused 
by Lloyd’s, but the International Co. had retained for itself sea 
teleeraphy, which was also defined and contrasted with maritime 
intelligence. Sea telegraphy included the receipt and transmission 
of messages to and from passengers on ships, and this right was 
very valuable to the International Co., who had retained 
the right to Lloyd's signalling stations. These, however, 
under the terms of the agreement were to be worked by 
Lloyd’s. There were a number of points in dispute between 
the parties, and the defendants had set up a counterclaim 
and in their defence traversed the claims made by the plaintiffs. 
Lloyd's had contracted with the Admiralty, with regard to certain 
signal stations, and the defendant company had asked for dis- 
closure of certain documents, but as an affidavit had been put in 
from the secretary to the Admiralty, stating that it would be to 
the detriment of the publie service if these documents were dis- 
closed, he could not.-ask for disclosure of these particular docu- 
ments. It was the defendant company’s case, however, that there 
was an arrangement or projected arrangement between the 
Admiralty and Lloyd’s, by which some information which would 
probably come under the heading of sea telegraphy, would be given 


to the Admiralty by Lloyd’s. If that were so, it wasanextremely . 


serious thing forthe International Co., because they had rights under 
their patents, and neither the Admiralty nor any other Government 


department had any right to use the patents without making the. 


International Co. proper compensation. Lloyd's reply was a denial 


that they were handing over the working of the defendant com- 


pany's system to the Admiralty, or to anyone acting for them, The 
Jearned Counsel said he asked for a further and better affidavit of 
documents, but if his Lordship thought that was too wide, then he 
would ask for disclosure of documents relating to Lloyd's title to 
signal stations and documents relating to Lloyd’s Committee. 

Mr. LAURENCE submitted that there was no need for the order, 
and that it was mere curiosity on the part of the International Co., 
so that they might see what arrangement Lloyd's made with the 
Cape Government with regard to stations out there, and that it did 
not affect the matter at issuc in the action. 

His Lorpsuip, in giving judgement, said he had come to the 
conclusion that he should order a further affidavit of documents. As 
to the point made with regard to the title of Lloyd's to the signal 
stations, it seemed to him that on that point the defendants were 
wrong. The costs would be costs in the action, 
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To " Motor" Mahtfacturers—The Biurrisu. EMPIRE 
Moror Trades ALLIANCE has received an inquiry for the names 
and addresses of British firms who manufacture geat boxes, axles 
and steering connections, British manufacturers of the above and 
of motor engines ate requested to cominunicate with Mr. J. B. 
King, secretary, 11, Red Lion Square, W.C, = 


borrowed on behalf of the company. 


BUSINESS NOTES. 


Bankruptcy Proceedings.—J. T. Armsrroxc.—The 
public examination was held on Wednesday before Mr. Registrar 
Giffard, at the London Bankruptcy Court, of James T. Armstrong, 
Moorgate Station Chambers, whose accounts show total liabilities 
£6,933 and an estimated surplus in assets of £7,101. Under 
examination by Mr. E. Leadham Hough, Senior Official Receiver, 
the debtor said he had during the past 10 years given his attention 
mainly to electrical and other inventions for wireless telegraphy, 
telephones, and torpedo boats. He claimed to hold some 40 
patents, under which it was possible to direct torpedoes in a 
novel manner, and to exercise control over the projectiles for some 
distance from the firing point. For sume years past he had been 
short of capital, and with a view to obtaining some relicf, in 
October, 1902, he assigned his business and patents (other than 
those of Norway and Sweden) to the General International Wireless 
Telegraph and Telephone Co., Ltd., which was registered with a 
nominal capital of £175,000. The only cash subscription was £1,615, 
and that was provided by himself. As vendor he received £120,000 
shares. Some of them he sold for £5,000; a considerable number 
Was viven to other persons for services rendered and to be rendered, 
and the remainder were held by creditors by way of sccurity. 
Witness acted a8 managing director of the company, which, to all 
intents and purposes, was a one-man company. He still regarded 
himself as a solvent man, and hoped to pay the creditors 208. in 
the £. His present position was caused by financing the company, 
pressure by creditors and inability to realise his share holdings in 
the General International Wireless Telegraph und Telephone Co., 
Ltd. In the deficiency account he had valued his shares therein at 
par. Two years ago the shares were quoted in the financial Press, 
and blocks had been sold at 25s. to 30s. per share. The Official 
Receiver: Then why could you not realise your holding? Witness 
explained that, unfortunately for himself, a pool was made, and all 
his shares were locked up, while those held by other persous were 
sold. His unsecured liabilities were chiefly in respect of money 
The examination was 
concluded. 

The first meeting of creditors of GERALD Lrsrtte, 5, Denning 
Road, Hampstead, electrical engineer, will take place at Bank- 
ruptcy Buildings, Carey Street, on the 12th inst, at 11 n.m., and 
the publie examination at the same place on August 4th, at 
11.30 a.m. 


Portable Petrol Dynamo. — Messrs. Dr Diox 
BovroN, Lro., of 10, Great Marlborough Street, W., send usa 
photograph of one of their 15-H.P, four-cylinder petrol dynamo 
combinations, complete with water and petrol tanks, radiator fan 
and switchboard, fixed on a horse-drawn vehicle made with tubular 
frame. ‘The whole forms a complete movable electric power iustal- 
lation developing 10 Kw., and is specially suitable for lighting for 
military work, travelling exhibitions, &c. The dynamo is specially 
light, aluminium beifig used wherever practicable to reduce weight. 
These light petrol-dynamo combinations are also used on motor- 
propelled vehicles with electric trausmission. An electric depart- 
ment where dyuamos, motors, accumulators, dry batteries, &c., are 
made, forms an important portion of the De Dion Bouton factory, 
a large demand being experienced for petrol-dynamo combinations 
for lighting country houses, &c. A handsome catalogue has been 
issued giving particulars of combinations up to 8 H.P., and one set, 
which is used for lighting the company's workshop at Islington, 
can be seen there in operation. 


Zoelly Steam Turbine.—<A_ powerful syndicate has 
been formed in Germany, consisting of the great engineering firms 
of Krupp, of Essen; Maschinen-Fabrik, of Nurnberg; Augsburg 
Nord-Deutsche Lloyd, Escher Wyss & Co., and Siemens-Schuckert, 
for constructing the Zoelly turbine for marine and other purposes 
in Germany, and elsewhere on the Continent ; and a similar com- 
bination has ben made in France, under the leadership of Messrs. 
Schneider, of Creuzot. In England a syndicate has been recently 
formed consisting of Messrs. Escher Wyss & Co., Messrs, A. G. 
Schiff & Co., and Messrs. Mather & Platt, Ltd., of Manchester, fur 
the construction and sale of the Zoelly turbine in the United 
Kingdom and British Colonies, and for granting licences under the 
Zoelly patents. Already Messrs. Escher Wyss & Co. and their 
various licensees have over 30,000 H.P. of turbines at work or under 
coustruction, including several for marine propulsion, and have 
realised a notable success with the first turbine constructed by them 
for electric light and power, which has been nt work for some 
months in the Central Station at Muhlhausen, in Thuringia. 


Change of Address.—The Sm Hiram Maxim ELkC- 
TRICAL Co., Lrp., which has acquired the assets of the lamp and 
accessories business recently conducted by the Sir Hiram Maxim 
Electrical and Engineering Co., Ltd., has established its head 
office at 38, Gillingham Street, S.W. 


Cost. of Service Cables,—The City of London Electric 
Lighting Co., Ltd., sued Mr. Paul Dvorkowitz, formerly a printer, of 
Bevis Marks, for £7 7s. 9d., the cost of laying certain electric cables 
for the supply of current. ‘The plaintiffs’ case was that the 
defendant required electric current to be supplied to his premises, 
and entered into a contract by which he agreed, in the event of his 
not taking electric energy for a period of three years, to pay the 
cost of laying the cable to the premises, which were beyond the 
distance to which plaintiffs were bound, under their statutory 
powers, to supply. The defendant admitted that he had signed the 
contract referred to, and the jury found a verdict for the plaintiffs 
for the amount claimed. 
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Outings.—On Tuesday, 27th ult., the employés of the 
Hanwell line of the LoNpoN Unrrep Tramways, Lro., had their 
annual outing. They left Hanwell station by a special train for 
Henley-on-Thames, where a launch was in readiness to convey them 
up the river to Caversham Bridge, Oxford, arriving there at 
12 noon. A capital dinner was provided at Thames Valley Hotel. 
After the usual toasts had been honoured, the party went for another 
trip up the river, arriving back at Henley at 7 p.m., where an 
excellent tea was provided at Broad Gates Hotel. There were 110 
men present, as well as a number of guests, and a most enjoyable 
day was spent. The party arrived at Hanwell at 10 p.m. 

The heavy rain of Saturday morning in no way damped the spirits 
of the RoBERTSON ELECTRIC Lamp Co.'s employés, who started for 
Margate in a special train soon after 8 a.m. The beanfeasters had for 
months past looked forward to their annual outing, and they meant 
to enjoy it despite the weather. The sun wasshining brightly when 
the company detrained, and Margate looked particularly clean and 
inviting after the downpour. The staff dined at Lilley's Hotel 
under the presidency of Mr. C. Wilson, the company’s joint 
manager. One of the most popular toasts proposed was the 
" Robertson Electric Lamps, Lid.” In the afternoon the staff 
drove to Birehington and Minster, and on returning to Margate a 
wcond substantial meal was served at Lilley's Hotel. It was 
ucurly midnight when the excursionists arrived at Victoria, just in 
time to eatch the last train to Hammersmith, after a most successful 
and enjoyable outing. 


Public Lighting in India.—The latest volume of the 
* Judicial and Administrative Statistics for British India" states 
that the municipal expenditure on lighting is gradually increasing. 
In the year 1898-9 the expenditure was £113,869, whereas in 
1902-3 it amounted to £127,380. At present there are not half a 
dozen municipalities actually using electricity as an illuminant for 
their streets. There are a large number of cities in which elec- 
tricity supply licences have been granted or are pending, so a large 
business may shortly be expected in the supply of are lamps, 
standards and incandescent lamps"for street lighting. It isto be 
hoped that the Indian Government will differentiate in its returns 
hetween the amounts expended on gas, oil and electricity for 
municipal lightiug. 


Trade Aunouncements.—Mxssus. C. W. WATERS, 
Lrp., of 72, Great Eastern Street, E.C., who have carried on 
business for many years as shellac bleachers and manufacturers of 
methylated spirit, varnishes, polishes, &c., have made satisfactory 
arrangements for the transference of the business tu a new com- 
pany: which wi]l carry it on under the same name and on the same 
ines as hitherto. The new company will have a capital of £40,000, 
the directors being Messrs. Stanley Hoare, F. A. Glaeser and 
W. R. Honeywell. The company has undertaken to discharge in 
full the trade debts of the old company. The new works which 
have been erected at Brimsdown for the manufacture of the various 
specialities for which the firm has become noted will be in full 
working order within the next few weeks, 

Mr. G. STEVENSON, of 65, Renfield Strect, Glasgow, has assumed 
Mr. H. A. MeGuftie, A.M.LE.E., as a partner. The business will 
he carried on under the name of Stevenson & McGnuffie, at. the 
above address. 


The Dover branch of Mrssns. LEA & WARREN has been taken . 


over by Mr. L. T. Young, the firm's former manager there, and will 
be carried on as L. T. Young & Co., electrical engineers, Dover. 
Mr. Young will be responsible for debts dating from June 10th. 

Mrssus. H. J. Casu & Co., Lro., of 1, Belvedere Road, S.B., 
SE., announce that (from June 24th) they have removed to tem- 
porary offices in Tothill Street, Westminster, S.W., to which 
address all communications should be sent. 

Mr. H. GR&ENWAY GoobMaN, who for some years was with the 
Edison and Swan U.E.L. Co. Ltd., at their Broadheath and 
Pouders End Works, has commenced business as an olectrical 
contractor at 183, Westbourne Grove, London, W. 

The Sr& Hras Maxim ELECTRICAL Co., Lrp., has acquired the 
a--ts of the electric lamp and accessories business recently con- 
ducted by the Sir Hiram Maxim Electrical and Engineering Co., 
Lii., and some of the liabilities of the latter. 

MssoN's Gas Power Co., Lro., of Alma Works, Levenshulme, 
has acquired the" works and business in gas producers and furnaces 
carried on by Messrs. W. F. Mason, Ltd., including the sole rights 
iu the Duff & Whitfield patent gas producers, the sole licence for 
the Weardale patent furnace, &c. Mr. C. G. Norris haa accepted 
the position of general manager, and Mr. Thos. Wright that of 
works manager. 

Messrs. E. P. ALLAM & Co, of 11, Red Lion Street, Clerken- 
well Road, E.C., have recently opened a department for the repair 
cf dynamos and motors. 

A private company, named ExITH’s ENGINEERING Co., Lrp., 
with a capital of £30,000, has been formed to acquire the patents, 
modwill and pending contracts of the existing Erith’s Enginecring 
Co., and to carry on the business. The directors will be Messrs. 
Charles, George and Henry George Erith; all necessary working 
capital will be subscribed by them and their friends, and no sharea 
will be offered to the public, 'The address will remain the same, 
and no change in the staff and agencies is contemplated. Mr. 
a Dupont Simmons will be secretary, and Mr. Thomas Black 
anditor. 

Mr. E. T. OcBRIDGE has been appointed sole agcut for cables 
&c, for London and South Coast or Messrs. I. Peake and 
“ns, Ltd., Salford, Manchester. 


Catalogues, Lists, &¢.—Positive ROTARY PUMPS, 
Ltn., 23, Northumberland Avenue, W.C. Tllustrated card showing 


various forms of rotary pumps (not centrifugal), several of which 
are electrically driven. 

RicHaRDSON ErEcTRICAL Co., Lro., 16, Dorset Street, Baker 
Street, W. Leaflet showing two handsome olectroliers. 

H. B. Brooks, Granville Works, Tennant Street, Birmingham. 
Price list of patent diferential ''Fool-proof" motor-starting 
rheostats. 

GENERAL ELECTRIC Co., Lro. Pamphlet relating to pocket and 
hand electric lamps, fitted with primary batteries. The batteries 
can be had separately, and do not deteriorate in stock. 

Mason’s Gas Power Co. Ltp., Alma Works, Levenshulme. 
Illustrated brochure on gas producers (Duff-Whitfield patents) for 
bituminons coal, suction gas plants, &e. The leading types of 
British gas engines are illustrated, numerous sections and 


diagrams of gas plants are shown, and much useful information 


on gas power in general is given, the brochure being admirably 
produced. 

ELECTRICAL Power SToRAGE Co. LTD. A neat little pocket 
catalogue, the pages being reproductions of the company's larger 
lists relating to lighting and traction cells, &c., with particulars 
and prices of cells and accessories, and sectional paper for notes. 

E. Bnook, Threadneedle Street, Market Street, Huddersfield. 
Pamphlet relating to the E.B.H. single-phase a.c. motors and 
starters, giving dimensions and prices. The motors are made from 
å H.P. to 10 H.P. 

VERITYS, Lro. Pamphlet describing the Verity-Gott two-voltage 
or series-parallel controller, which gives continuous acceleration 
from rest to full speed, and delicate adjustment at any point in its 
range. The controller can be made for series, shunt, or compound- 
wound motors, and the change from one voltago to the other, when 
two voltages are used with one motor, or from series to parallel 
where two armatures are used with one voltage, is made imper- 
ceptibly by the continuous movement of the controller handle. 

GENERAL SToRíAGE Battery Co., 42, Broadway, New York. 
Catalogue “A” of Bijur storage batteries, “ High-duty " type for 
stationary service, handsomely illustrated, and containing dimen- 
sions and prices of the cells. 

BritisH TRoMsoN-HovsTox Co., Lro. Pamphlet No. 181, super- 
seding Nos. 140 and 159, and illustrating continuous current motors 
and generators, type “D A.” Thenomenclature of the Engineering 
Standards Committee is adopted, the machines being either '' pro- 
tected,” “ ventilated,” or “totally enclosed." Automatic belt- 
tighteners for short drives, geared motors, &c., are shown, with full 
details of dimensions and prices. 


Oxford University Lighting.—The following electric 
lighting work is to be carried out during the long vacation at 
Oxford, under the supervision of Mr. Morcan WrrLIAMS, M.Inst.C.E., 
consulting engineer to the University:—The Indian Institute 
and University Museum (contractors, Messrs. Hill, Upton & Co.); 
the Bodleian Library (camera) (Messrs. W. A. S. Benson & Co.); 
new examination schools (extensions) (Messrs. Lucy & Co.). | 


Liquidations.—Notice is given of intended dividend in 
the case of J. W. Hunter, of 8, Norwood Road, Leeds, electrical 
engineer and motor-car dealer. Last day for receiving proofs, July 
17th. Trustee, W. H. Platts, 1, Oxford Row, Leeds. - 

A first meeting of creditors and contributories is announced in 
the case of the Garcrn RENAULT Evecrric CARS AND ACCUMU- 
LATORS, Lro., 5, 6 and 7, Deninan Street, London, at 33, Carey 
Street, July 11th, 11 and 11.30 a.m. respectively. 

Creditors of the ELEcTRO-SULPHUR AND LIGHT SYNDICATE, LTD., 
are required before August 12th to send particulars of their claims 
to Mr. E. T. R. Wilde, 614, Fore Street, E.C., the liquidator. 


Port Elizabeth (8,A.).—The new Harbour Board offices 
were opened on the 2nd ult. These oflices are the finest yet built iu 
Cape Colony, nearly all the internal decorations being of antique 
style. They are also well lighted by electricity and ventilated by 
fans, while all the principal rooms are eonnected by telephone. 
All the wires and cables have been drawn into steel insulated 
conduit pipes, and all the electroliers in the principal offices have 
been made specially to match the antique metal of the different 
rooms. The centre electrolier fixed in the board room was made 
of hammered copper representing ships in full sail, sunrise, &c. ; 
this fitting was specially designed and made by Messrs. Thursfield 


and Co., Hatton Garden, London. The ventilation by motor fans’ 


has been well planned out by the architects, Messrs Jones and 
McWilliams, Port Elizabeth, air-shafts in the walls being taken 
from the different rooms to the roofs, where the exhaust fans are 
fitted; the result is very successful, as the rooms are kept very coal 
without inconvenience to the occupants. 

The telephone system which is installed is one of the most com- 
plete in the colony, intercommunication service being provided for 
each office, while the heads of departments have also secret 
service to each other. Provision has alxo been made for each office 
to have communication with the proposed Harbour Board Exchange, 
which is to connect all the workshops, jetties and outlying offices 
at a later date. The Berliner Telephone Co., of London, supplied 
special instruments of the magneto type for this work, The entire 
installation has been laid down without joints being made in any 
part of the wiring, and a plan showing the positions on each floor 
of the pipes, telephones, inspection boxes, &e., has been provided 
by the contractor. The insulation resistance of the wires and 
cables in use for the electric light, measured by the arbour 
Board's electrical engineer, was nearly double the requirements of 
the British Fire Assurance rules. 

Antique electroliers were supplied by Messrs. Thursfield & Co. 
aud the Edison & Swan United E.L. Co. ; wires, cables and insu- 


lated steel pipes by the British General Electric Co , Cape Town; 


switchboards by Messrs. Spagnoletti & Co., of Bhepherd's Bush ; 
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. telephones by the Berliner Telephone Manufacturing Co., London ; 
motor-fans by Messrs. Blackman & Co., London. This important 
contract was carried out by Mr. A. G. Kniaut, electrical engineer 
and contractor, Port Elizabeth. 


Book Notices.—American Street Railway Investments 
(the Electric Traction “ Red Book”) for 1905, has just been issued 
by the McGraw Publishing Co., of 114, Liberty Street, New York, 
"publishers of the Street Railway Journal. This is the twelfth 
annual edition of this manual, and is the recognised authority on 
financial statistics of American street railway companies. The 
book contains 415 pages of statistical matter, and is 53 pages 
larger than the edition of 1904, due in part to the addition of 
reports from new roads, and largely to the fact that more com- 
` panies have furnished a statement of their earnings this year. 
Among the new features in the manual this year is an increase in 
the index, which is bound in the back of the book. As usual, the 
introduction to the book contains a summary of the gross receipts 
for the last two years of the principal companies reporting. As 
there were many incorporations during 1904, this table is not an 
exact index of the growth of business, as the figures in a number of 
cases represent receipts for a larger mileage. Nevertheless, the 
. increase is such a steady one as to indicate a substantial gain in 
street railway earnings for the past year. The price of the annual 
. is $5.00. 

“ Magnetism and Electricity for Students" By H. E. Hadley. 
London: Macmillan & Co. 6s. 

* Report of the Council to the Members of the City and Guilds 
of London Institute, 1905." London: Gresham College, E.C. 

“ Physical Review," Vol. XX., No. 6, June, 1905. Lancaster, Pa., 
and London: Macmillan & Co. 

* Proceedings of the American Institute of Electrical Engi- 
neers,” Vol. XXIV., No. 6, June, 1905. New York: The Institute, 
95, Liberty Street. 

* Annual Report of the Commissioner of Patents of the U.S. for 
the Year, 1904." Washington: By Authority. 

." Record of Transactions of the Junior Institution of Engineers,” 
Part 1, Vol. XV. Address by the President, W. H. Lindley, F.G.S., 
on “ Municipal Engineering fon the Continent." London: The 
Institute, and Percival Marshall & Co. - 

“ Notes on the Induction Motor as Generator.” By T. P. E. 
Butt. Paper read before the South African Association of Engi- 
neers, Johannesburg. 


LIGHTING AND POWER NOTES. 


Australia.—M ELsBoURNE.— The gross revenue of the 
electricity undertaking for the year ended February 28th last 
amounted to £69,585, and the working expenses to £34,741, leaving 
a balance of £34,843. Interest charges amounted to £13,398, 
£3,615 was put to sinking fund, and £7,230 to depreciation and 
renewals; the net profit amounted to £10,601. The year was 
started with a debit balance of £1,241, so that a surplus of 
£9,360 is available. An additional £2,000 is to be set apart for 
depreciation and renewals, making the total contribution to that 
fund forthe year £9,230; the depreciation and renewals account 
now stands at £21,461. The cost of changing over the installations 
—from overhead to underground— was £25,555, which was charged 
against capital. The Committee has provided for the payment 
of £6,000 out of the surplus on account of this expenditure, and 
£1,000 is to be set apart as a contribution to the town funds. 

The business done has grown steadily during the year. The 
demand forlighting by private consumers was very satisfactory, 
the consumption for this purpose having increased. The units sold 
amounted to 1,915,185, as against 1,764,097 in the previous year. 
The demand for power and heating purposes showed an increase of 
76:0 per cent.—a rise from 351,472 units to 621,829 units. The 
number of motors connected at February last amounted to 508, 
equivalent to 1,3264 H.p. The price of energy for heating and 
power was reduced from 3d. to 2d. a unit. The principal items of 
expenditure during the year were extensions of buildings, £8,658 ; 
additional boilers, mechanical stokers, coal bunkers, conveyors, &c., 
£10,463; mains, £5,413. The total revenue showed an increase ef 
. £4,738. The works expenditure decreased by £525, although the 
output increased by 468,646 units. 

The following reductions in the charges for lighting were recom- 
mended as from June Ist: Flat rate, from 5d. to 44d. per unit; 
max. demand system, from 8d. and 2d. to 7d. and 2d. per unit. 
Arc lamps: seven nights, till midnight, £22 per annum to £20 per 
annum ; six nights, till midnight, £20 to £18; till 9.30 p.m. and 
till midnight on Saturdays, £17 to £15 10s. per annum; burning 
five nights till 9.30 p.m. and till midnight on Saturdays, £15 to 
£13 10s.—Australian Mining Standard. 

SypNngey.—The City Council proposes to absorb two private elec- 
tric lighting companies, and a resolution authorising the engineer 
to enter into negotiations with the companics as to the terms of 
purchase has been carried. 

Negotiations have been completed between the City and Padding- 
ton Councils for extending the electric light to Paddington. 


Birstall.—4About six months ago the B. of T. wrote to 
the Council, stating that unless some action was taken the E.L. 
order would be revoked. "The Council, owniug the town gas works, 
feared that if a private electricity company were allowed to come 
in the gas profits might be seriously affected, and, on the other hand, 
it was not prepared to go to the expense of putting down an elec- 
tricity plant. Negotiations have now been concluded with the 
Yorkshire Electric Power Co. for a bulk supply for 15 years. A 
distributing station is to -be erected, and application will be made 
to the L.G.B. for sanction to borrow £2,000 to carry out the work. 


Beaconsfield (S.A.)—In the Cape Legislative Council the 
Hon. W. Ross, in moving the second reading of the Beaconsfield 
E.L. Bill, explained that its object was to enable the residents to 
obtain a supply of electricity from De Beers. The price would be 
6d. per unit. The second reading was passed. 


Cardiff.—The Lighting Committee proposes to erect, a£ a 
cost of £2,200, a sub-station in Cathays Park, to be exclusively used 
for the distribution of electric lighting and power within the park. 


Caterham.—O wing to the increased demand for energy, 
both for lighting and power, the Urban Electric Supply Co. has 
found it necessary to extend the plant at its Caterbam Valley 
works. A new water-tube boiler, with mechanical stokers, and a 
120-H.P. steam set is to be put down. These will be supplied by 
Messrs. Babcock & Wilcox, Belliss & Morcom, and the G.E. Co. 
Considerable mains extensions are also to be put in hand. The 
whole of this extension work is beiug carried out under the com- 
pany’s resident engineer, Mr. F. Bruton. 


Clydebank.—Messrs. John Brown & Co., shipbuilders, 
Clydebank, are now equipped with a complete electric power 
installation. This has been recently inaugurated, and will take the 
place of steam power, which has hitherto been used for driving pur- 
poses. Some years ago the company started a power station with 
gas engines on a small scale, but so planned as to be capable of 
extension to any capacity. The experiment proved very successful, 
and gradually the plant has been extended, until now it is sufficient 
for all the work of the engine and boiler shops. 


Continental Notes.—Spary.—A concession has been 
applied for, to put down a water-power plant on the Pineda River 
(Burgoss) to supply energy for lighting and power purposes. 

ITALY.—La Società Idro-Elettricá Alessandria has just been 


formed at Alessandria, with a capital of £44,000, to undertake the 
electric lighting of the town. 


Coventry.—The annual report of the Corporation E.L. 
undertaking for the 12 months ended March 31st, 1905, states:— 
The capital to date is £134,504, against £119,471 in the previous 
year. The amount raised on loan is £149,875, while other receipts 
on capital account have amounted to £1,776. The amount of capital 
repaid is £29,000, and the sinking fund amounts to £12,032. 
During the year the number of consumers increased from 536 to 
637, and lamps connected from 53,746 (8 c.P.) to 71,727. The 
number of units sold increased from 920,192 to 1,375,735 ; the total 
revenue from £10,844 to £13,248; working expenses were £5,031, 
as against £4,599 in the previous year; leaving & gross profit of 
£8,217, against £6,246 in 1904. Capital charges amounting to £8,812, 
the net result was a loss of £229, against a profit last year of £776, 
and a loss the year before of £189. "There is a balance in the hands 
of the treasurer on net revenue account of £1,625, and the Com- 
mittee bas recommended that the deficit be paid out of that 


amount, and the balance of £1,396 carried forward to next year's 
account. 


Dudley.—The total revenue of the Corporation electrical 
undertaking for the year ending March 31st was £10,707. The 
gross profit amounted to £5,170, from which sum £2,071 has been 
set aside for interest and £2,067 for sinking fund. Thercis a net 


profit for the vear of £693. The total expenditure now amounts 
to £77,562. 


Durham Collieries.—The Lambton Collieries, Ltd., 
who recently decided to introduce electricity on an extensive scale 
for pumping, hauling, coal-cutting, and lighting purposes at their 
collieries, have placed the contract for the necessary plant with 
the A.E.G., of Berlin, and Messrs. Bruce Peebles & Co., of 
Edinburgh, at a cost of about £26,000. The Burn Moor, Lady 
Ann, Lumley, Newbottle (Dorothea and Margaret’, and the 
New Herrington pits, as well as the Lambton Co.'s brick and tile 
works at Philadelphia, are to be equipped. Power will be taken 
from the Durham Electric’ Power Co.'s station at Philadelphia, 
which in the course of a short time is also to supply energy for 
pumping and hauling purposes at the Eppleton, Lyons and Elemore 
pits of the Hetton Coal Co. The electrical supply will be three- 
phase 50 cycles at 6,000 volts, and will be conducted by six lines 
about two miles to the pits, and there transformed to a working 
pressure of 500 volts; the lighting pressure will be 110 volts. 
The underground cable is to be three-core, lead-covered, paper- 
insulated, and double armoured. Most of the motors for mining 
purposes will be gas proof. Motors for pumps, fans, and air com- 
pressors are included in the contract. Two of the turbine pumps 


will deliver 700 gallons of water per minute against a head of 
588 ft. 


Fenton.—The B. of T. having asked the U.D.C. what steps 
had been taken to carry out the E.L. order of 1899, the 
Council has replied that it has come to the conclusion that the 
demand for energy in the district would not warrant the expendi- 
ture of providing works. 


Glasgow,—The Clyde Navigation Trustees have given 
permission to the Clyde Valley Electrical Power Co. to lay a tem- 


porary cable across a river at a point outside the statutory limits of 
lateral deviation. 


Heavitree.—Exeter T.C. has decided to apply for a 
prov. order to enable the Corporation to supply energy to Heavi- 
tree, and the U.D.C. at the latter place has given the necessary 
consent. It was originally intended that Heavitree should obtain 
the order and lease it to Exeter for 21 years, but the B. of T. 
declined to sanction such a course. 
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Hebden Bridge.—The report on the past year's working 
of the U.D.C.'s electricity undertaking shows a gross profit of £37, 
and a deficit to be met out of the rates, of £459. 


Hlford.—With the object of increasing the number of 
consumers of energy, the U.D.C, has decided to appoint a canvasser 
at a salary of £2 per week and commission. 


Jamaica,— According to latest mail advices, the 
Jamaica Daily Telegraph announces that the arrangement entered 
into with the debenture, preference and ordinary shareholders of 
the Jamaica Electric Light and Power Co. for the taking over of 
that concern by the West India Electric Co. has been ratified in 
Canada, and a circular has been issued for scrip to be lodged with 
the Colonial Bank. The majority of shareholders have decided to 
take cash for their shares instead of shares in the new concern. 


Jubbulpore (India),—Messrs. Kilburn & Co., of Cal- 
cutta, have applied for a licence to supply energy for “electric 
traction and to the public for all purposes” within the Canton- 
ment of Jubbnlpore in the Central Provinces. The system of 
supply to be used is specified in such a manner as to leave the pro- 
moters practically free to put in whatever they please. 


Leyton.—The U.D.C. has been asked to give lighting 
consumers the option of a flat rate, or rebate system of charging. 

The accounts of the E.L. undertaking for the past year show a 
net profit of £1,444. 


London,—SnonEDITCH.—The accounts of the electricity 
supply department for the year ending March 31st last, show a 
gross profit of £17,275 (after allowing for bad debts), which is 
equal to 5'5 per cent. on the average capital invested, and after 
meeting financial charges, and change of pressure expenses, a 
surplus of £1,230 remains. £1,000 of this is to be credited to the 
reserve fund, and the balance is to be carried forward. The elec- 
tricity department is charged only the value of the steam supplied 
by the destructor ; the net cost being borne out of the general rate. 
The expenditure incurred in the change of pressure of supply has 
been spread over aterm of five years at £1,500 per year. The 
Bethnal Green B.C. has asked Shoreditch if it would be prepared 
to supply the former with energy in bulk, and the borough elec- 
trical engineer has been instructed to report terms at which such 
supply could be given. 

L.C.C.—The Parliamentary Committee reported that an 
adjourned meeting was held on the 5th ult. of the conference of 
representatives of the Council, the City Corporation and the 
borongh councils to discuss the action to be taken in regard to the 
Power Bills. As a result, resolutions were passed to the effect that 
such Bills as those of the Administrative County of London and 
District Electric Power Co. and the Metropolitan Electric Supply 
Co. should be strenuously opposed; and that the L.C.C. be 
requested to arrange for a deputation to wait upon the President 
of the Board of Trade to urge members of Parliament to strongly 
oppose the motion for second reading, and to communicate with 
the various authorities throughout the country with a view to 
orgahised opposition being made to the Bills. The committee 
stated that steps were immediately taken to give effect to the 
resolutions, 

At the meeting on Tuesday, it was decided to sanction the 
borrowing by Islington Borough Council of £4.885 for electric 
lighting works, to advance £15,304 to the same Council for 
installation and meters, and to lend £900 to the Stoke New- 
ington Council for the acquisition of a site for a transformer 
station. | 

MARYLEBONE.—' [he reinstatement of the trenches after the 

laying of the E.L. mains appears not to have been done well 
enough by the contractors to satisfy the Council. An independent 
surveyor was called in on the suggestion of the E.S. Committee, 
bat his views did not meet those of the B.C. surveyor. The Works 
Committee states that it will claim against the Electricity Depart- 
ment for its expenses in this matter, and has also decided to engage 
& qualified person to supervise the reinstatement work and to 
charge the cost to the latter department. 
. Owing to change of pressure of supply, some days’ delay may ensue 
in endorsement of insurance policies, and, in view of the risk, the 
E.S. Committee has taken up a temporary floating loan to the 
extent of £100,000 at Lloyds to cover any liability. About 40 
consumers object to the change of pressure. The Committee has 
made formal applieation to the B. of T. for sanction to the change 
without the consent of these consumers, but the Board [proposes 
holding a formal inquiry into the matter. 

SourHWARK.—The City of London Electric Lighting Co. has 

asked the B.C. if it might quote for a supply of electricity to the 
Conneil in bulk, it having been reported that the latter might 
consider such an offer. The company's area of supply, however, 
does not include that of the Council, and therefore no action has 
been taken in the matter. 
. The County of London Electric Supply Co. has written stating that 
it is prepared to submit proposals for dealing with the electric light- 
ing undertaking of the Council on either of the following alternative 
bases :—(a) To supply energy in bulk for distribution by the 
Council at a price cheaper than it can be generated at by the Council ; 
and (4) to take over the undertaking on lease, and work it for a 
period of years, guaranteeing a sum sufficient to provide sinking 
fand and depreciation on the capital expended. The matter is to 
be considered by the General Purposes Committee. 


Mexico.—The Mexican Light and Power Co., a Canadian 
concern which is completing a large power plant at Nexaco, has 
Acquired the plant and businesses of the Mexican Gas and Electric 
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Light Co. and the San Ildefonso Electric Light Co., and now 
controls the electric.lighting and power supply in the city of 
exico. 


Mitchelstown.—Local residents urge the raising of a loan 
for the lighting of the town by electricity, in accordance with plans 
and specifications prepared by Mr. G. Marshall Harris, of Carlow. 


Norwich.—Messrs. J. and J. Colman, Ltd., have resolved 
to take a supply of energy from the Corporation mains for use at 
their works. It was stated recently that the Electricity Committee 
had accumulated a surplus of about £6,000, but it recommends that 
this should be retained, and no surplus profit should be applied, at 
present, in reduction of rates. 


Sunderland.—The Assessment Committee has reduced 
the rateable value of the Corporation Electricity Works from 
£6,500 to £5,580. 


Tunbridge Wells.—A proposal was to be made at 
Wednesday's meeting of the T.C. that it is desirable in the interests 
of the ratepayers to dispose of the Corporation electricity under- 
taking to a company, in order to obviate further capital expendi- 
ture, and in view of the disadvantages of the control of the under- 
taking by the municipality. Evidently the telephone fiasco is 
fresh in the memories of the residents. 


Walthamstow. — The L.G.B. 


borrowing of £1,500 for mains extensions. 


Walton-on-Naze,—The Coast Development Corporation 
has informed the Council that it intends applying for electric 
lighting powers for the district. | 


Willesden.—The Council's consulting electrical engi- 
neer has suggested that owing to the low rate at which energy is 
purchased for public lighting, an additional 50 arc lamps might be 
erected without further charge, and upon this a scheme for public 
lighting extensions is to be drawn up. Draft agreements have 
been submitted to the Council for the hire-purchase or simple hire 
of motors, and the resident engineer has been instructed to obtain 
particulars of the probable demand for them, and what charges 
should be made ; it is anticipated that the maximum demand at the 
end of the present year will total between 650 and 700 kw. The 
Electricity Committee has accordingly instructed the consulting 
electrical engineer to obtain quotations from the British Westing- 
house Co. for the supply of an additional 250-kw. machine for its 
distributing sub-station, or for replacing the present plant and sub- 
stituting two 300-k w. and two 150-x w. sets. 


Wilmslow.—The new street lighting scheme will soon 


be completed. The whole of the cable has been laid, covering 
a length of about 15 miles. 


Wimbledon.—Commencing on the 1st inst. the Council 
has decided to supply energy for driving motors of 2 H.P. and over 
at 12d. per unit, but the charge for motors under 2 H.P. will remain 
at 2d. per unit. Meter rents are also reduced to 1s. per quarter. 
Sanction to another loan of £5,000 for E.L. purposes is also to be 
applied for. 

Yarmouth.—On June 29th a L.G.B. inquiry was held 
into the application of the T.C. for a loan of £10,000 for E.L. pur- 
poses. "There was no opposition. 


has sanctioned the 


TRAMWAY AND RAILWAY NOTES. 


Birmingham and Midland Tramways.—The total 
revenue for the year of the above company amounts to £108,626, 
and there is an available balance of £20,951, with which it is pro- 
posed to pay a dividend of 54 per cent. on the preferred ordinary 
shares and to carry forward £1,701. The traffic recipts have 
suffered by reason of the reconstruction of the lines for electric 
traction. This work has, however, now been completed, and the 
receipts have materially increased. The expenditure on capital 
account during the year amounted to £160,913, including outlay on 
the reconstruction of lines, the erection of a power-house and 
transforming stations, the purchase of cars, &. The number of 
passengers carried during the year was 8,504,584; the average 
receipts per passenger, 1:26d.; and the average expenditure per 
passenger, apart from line, rent, &c., "76d. 


Cairo.—The Belgian Société des Tramways du Caire has 
concluded a fresh convention with the Egyptian Government for 
the construction of new lines and extensions, and for the doubling 
of the tracks. It is proposed to pay £50,000 to the Government as 
the company's share in the expenditure on the erection of bridges 
over the Nile, in order to facilitate the connection of the Pyramids 
line with the urban network, and in return the concessions have 
been extended for a period of five years—that is, until the end of 
1951. The share capital is to be increased from £240,000 to 
£400,000 by the emission of 8,000 £20 preference shares, and an 
issue of 4 per cent. bonds to the extent of £100,000 is also to be 
made. M. E. Empain, and a group associated with him, have 
been declared concessionnaires of an electric railway and two tram- 
ways, which they are engaged in establishing in the Desert of 
Abbassieh to serve the Oasis. It is intended to form for this 
undertaking a separate concern under the title of the Compagnie des 
Chemins de Fer Electriques et Tramways des Oasis, with a share 
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capitalTof£500,000,'cnpable of being Increased'to £1,000,000. The 

lines conceded are a railway from Pont Simoun to the Oasis, 

a tramway from 'the same starting point to the Djellah-Racha 

ae and a.tramway connecting the Abbassieh tramway and the 
asis. 


Continental Note. — Paris.—The State Council has 
granted a concession, for which application was made several years 
ago, for the construction of an nnderground electric railway 
between the north and the south of Paris. The length of the rail- 
way, which will connect Montmartre and Montparnasse, will be 
seven miles, and it is expected that three years will 
be occupied’ in its construction. As portions of the line 
will be built at a considerable depth, the obligation has been 
placed upon the concessionnaire company to provide lifts at all 
stations which are lower than 40 ft. from the street level. The 
stations, wbich will be built in the vicinity of existing stations of 
the Metropolitan Railway, are to be connected with the latter bv 
means of underground passages so as to facilitate the transfer of 
passengers from one line to the other. It is estimated that the 
cost of construction will amount to £2,800,000. This sum will be 
provided by the company which will both construct and work the 
line, the concession for which will expire simultaneously with that 
for the third network of the Metropolitan Railway, when the 
former's whole line, equipment and accessories will pass into the 
possession of the Paris Municipal Council. The latter, however, 
has the right of purchase at any time. The company will be 
required to pay to the Couneil 1 centime for each passenger ticket 
issued, in so far as the annual number does not exceed 30,000,000. 
Above this total the payment will be 2 centimes for 15 and 90 
centime tickets, and 24 centimes for 25 centime tickets. In 
addition, the town will receive one-half of the income from 
advertisements, 


Folkestone-Hythe.—A conference of representatives of 
Folkstone and Hythe Corporations, and the Sandgate and Cheriton 
U.D.C.'s was held last week, when it was decided that there was a 
necessity for a system of electric tramways to connect the four 
districts. It was further resolved that the authorities should work 
together in the matter of negotiating for tramways. 


Great Yarmouth. — An extension of the Great 
Yarmouth municipal electric tramway from Southtown to Gorleston 
was opened for service on Tuesday, by the Mayor. The line was 
originally laid as a horse tramway in October, 1872. In 1903 it 
passed into the hands of the British Electric Traction Co., Ltd., 
from which the T.C. purchased the line at a price fixed by arbitra- 
tion at £15,000. It was considered advisable to relay the line, and 
& double track was also laid from Yarmouth Bridge along the 
route to the Half-Way House. ' Cars identical with those already 
running on the Yarmouth municipal system were supplied by the 
Brush Electrical Engineering Co. at a cost of £5,646. Overhead 
equipment was supplied by the British Electric Equipment Co. for 
£2,357; and Messrs J. Dennis & Co. took a contract for rail bonds 
at £480. Passengers will be carried from the Sonthtown terminus to 
Gorleston for 2d., instead of 3d. as hitherto. 


Leyton.—The T.C. has appointed a sub-committee to 
consider the purchase, and the taking over of the Lea Bridge, 
Leyton and Walthamstow Tramways Co.'s undertaking. 


Liverpool. — The stator of the last of the four 
6,000-volt three-phase induction motors which the British Thomson- 
Houston Co. has been supplying for the principal sub-station in 

: Fairclough Lane, Liverpool, was received recently. The motors are 


of 790 1t. P. each, with a frequency of 50 cycles, and run a£ 292 r. p.m. - 


The first (wo motors of the four covered by the order in question were 
delivered in November last, and have been in use for some time. 
Each motor drives a 500 to 550-kw. generator. Four more induc- 
tion motors of the same capacity as those named above, but of 
somewhat different design, are about to be supplied by the B.T.-H. 
Co. for the Paradise Street generating station, Liverpool. All of 
the above machines are, or will be, hand-wound. The company 
has also erected a large switchboard at the Fairclough Lane 
station. This board has 10 panels, with black enamelled slate 
front, and carries no high-pressure gear. 

The traffic on the West Derby and Old Swan tram routes has 
become very heavy, and, in order to relieve the congestion, A new 
belt service between the Old Haymarket and Sheil Road via 
. Kensington and West Derby Road alternately is being tried as 
an experiment, the fare being 1d. either way. 


Liverpool Overhéad Railway.— On Sunday the 
connection made between the Seaforth Sands terminus of the 
Liverpool Overhead Railway and the Lancashire and Yorkshire 
Railway, Liverpool-Southport line at Seaforth was operated for the 
first time, when a large number of persons made the journey to 
Southport from stations on the overhead railway. No through 
trains are possible as vet, owing to the different arrangement 
of track on the two lines, the overhead railway being worked by 
a “live” middle rail, and the Lancashire and Yorkshire 
Railway by the four-rail system. It is, however, intended to adopt 
trains which will be able to traverse both systems, and thus afford 
a throngh service. Therefore, the present time-table is purely 
experimental, and modifications and improvements will be made as 
required. 


London.—(L.C.C.)—' The Highways Committee stated 
that the Islington Borough Council had approved the introduction 
of the overhead system on the tramways from the Archway Tavern 
via Archway Road to the county boundary at Highgate Archway, 


subject to the details of the work being agreed between the officers 
of the Council and of the Borough Council. The decision of the 
local authority was communicated to the Board of Trade, and the 
latter sanctioned the system, subject to any requirements 
which might be necessary on the inspection of the completed works, 
and at any time for the protection of the Government observatories 
and laboratories. It was, however, stipulated by the Board that 
electrical energy should not without its consent be supplied through 
the feeders at a pressure higher than 650 volts. 

An expenditure of £1,000 was sanctioned for the provision of 
additional cranes at the New Cross car-shed, and £780 for tho 
wiring of the Streatham car-shed. . 

The Highways Committee suggest the expenditure of £13,500 for 
constructing and fitting roof-covers to 150 of the electric cars on 
the Council’s tramways. Already 160 covered cars are either in 
use or under construction. It is recommended that the covers shall 
be made and fitted at the Council's own ear works. 


Metropolitan District Railway.—It was very unfor- 
tunate that the opening of the electric service on the Underground 
Railway on Saturday last should have been marred by a flood, 
which rendered it necessary to withdraw the electric trains for a 
time; the flood occurred in the same place as on previous 
occasions — namely, in the hollow at Hammersmith, the 
sewers being unable to cope with the sudden influx of water 
following a heavy fall of rain. ‘The traffic was entirely dis- 
organised, and great inconvenience was caused to business people. 

On Sunday morning the electric service was resumed, and has 
continued since then. Great delight was manifested by the public 
in the showers of sparks emitted from the contact shoes, due to the 
variable contact with the rough surfaces of the conductor rails, but 
as the latter become smoothened by wear this entertainment will 
lose its attractions. 

Attempts were made to inaugurate the electric service on the 
Tuner Circle, but it was found necessary to postpone the running 
for a few days in order to carry out further adjustments in connec- 
tion with the arrangement of the contact shoes. 


North Shields.—4As two men named Buck and Leighton 
were walking near the electrified branch of the North-Eastern 
Railway, near North Shields on Sunday, the former stepped on the 
“live” rail. He immediately fell to the ground, and came in 
contact with the live rail. Although Leighton also received a 
severe &hock, he at once jumped to his friend's assistance, and 
succeeded in lifting him free from peril. Buck was placed in a 
passing car and taken to the Tvnemouth Infirmary suffering from 
shock and severe burns about the hands and feet. 


Poole-Bournemouth.—The inauguration of a through 
service between Poole and Bournemouth, and the official cele- 
bration of the purchase of the Poole tramways by the local 
governing bodies at a cost of over £100,000, took place on Monday. 
The members of the Bournemouth Corporation and the Brank-ome 
U.D.C. were conveyed over the route in gaily-decorated cars, and 

‚were met at Poole by the Mayor and Corporation of that town, 


Rochdale.—The conversion of the Rochdale tramways 
from steam to electric traction has now been completed. The 
B. of T. inspection of the two new sections in the borough was 
to take place on Tuesday last, and arrangements have been made for 
a frequent service of cars, 


St. Helens.—The solicitors of Mrs. Williams, widow of 
the Prescot Union workhouse master who was recently killed while 
on à tramcar near Rainhill Bridge, have made a claim against the 
St. Helens Corporation Electricity Committee on the ground that 
the accident was caused by the overhead equipment belonging to 
the Corporation being defective. After considering the matter, the 
town clerk was instructed to write repudiating all liability. 


South Africa.—DuvnRBAN.— lhe tramway manager, Mr. 
H. N. Thomas, reports that drring May the revenue of the depart- 
ment amounted to £7.431, an increase of £116 over the same period 
of last year. The mileuge for 1905 was 94,734, and the revenue 
per car-mile, amounted to 18°76d. A re-adjustment of tram fares is 
to be presented to the Council at their next mecting ; a cash system 
is now proposed in place of the present coupon system, : 

BLOEMFONTEIN.—The matter of the tramway concession at 
Bloemfontein seems to be the cause of much ill-feeling, and the 
Bloemfontein Post for June 7th contains aflidavits by Mr. H. F. Gill, 
a prominent Bloemfontein citizen and chairman of the Chamber of 
Commerce; Mr. Otto Lenz, of the firm of Reunert & Lenz, elec- 
trical engineers, Johannesburg; Mr. Charles G. Fichardt, of the 
firm of Fichardt & Daniels, Bloemfontein; and Mr. Alfred Clarke, 
electrical engineer, Johannesburg, tending to show that in the 
matter of the electrice tramways’ concessions in. Bloemfontein, 
other tenderers than Messrs. Davies & Spain were not fairly 
treated. The Post now urges the holding of an indignation 
meeting. 


Whitefield (Lanes.).—The U.D.C. has applied. to the 
5. of T. for a further prolongation of the periods for the commence- 
ment and completion of the tramways, the former to August Gth, 
1906, and the latter to August 6th, 1907, 


Willesden.—At the meeting of the U.D.C. on Tuesday, 
the town clerk reported the result of the conference convened by 
the Council in reference to the claim of the Metropolitan Electric 
Tramways Co. to pay rates levied under the Public Health Acts on 
one-fourth part of the net annual value of the light railways or 
tramways leased by them from the Middlesex County Council. It 
was resolved that proceedings be taken to test the case in a court 
of summary jurisdiction. : 
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THE NEW ELECT 


THE Detroit Edison Co. has quite recently built a large 
electric generating station at Delray, 34 miles from the city 


of Detroit, Michi- 
gan, which, being 
equipped with ver- 
tical steam turbines 
coupled direct to 
generators supply- 
ing three-phase cur- 
rent at 60 cycles, 
4,600 volts pressure, 
has many points of 
interest to the elec- 
trieal engineer on 
this side, 

The demand for 
electrical energy for 
beth lighting and 
power purposes in 
Detroit had reached 
such proportions 


Fic. 1.—VIEW or THE? DETROIT, EDISON Co.'s POWER STATION?AT: 


some three years ago that it was found necessary to build an 


entirely new station on a large scale. 


At that time there 


, SHOWING 


Were four electricity stations in Detroit, supplying both 
direct and alternating current at various voltages. 
Appreciating the need. for a reorganisation of the electric 


RIC POWER HOUSE AT DETROIT, MICHIGAN. 


supply undertakings in the city, two of the companies 


entered into negotiations for acquiring land adjoining their 


DELRAY. | 


stations to take new 


generating plant, 
but before these 
schemes were 


carried into effect, a 
project was put for- 
ward by Mr. W. F. 
White, of 
York, for the con- 


New 


struction, in the 
“salt lands,” some 
little distance from 
the city, of a large. 
generating station, 
which would - sup- 
ply energy in bulk 
to the two com- 
panies specially in- 


terested. and to any 


others who would purchase energy in jlarge quantities, also 


to produce salt, which abounds in the neighbourhood, by 


THE 3.000-Kw. CURTIS TURBO-GENERATORS. 


forced evaporation. 


Mr. Whites scheme iwas, after con- 


m—— n i d s 
sideration, adopted, and the Detroit Edison Co. was formed 


to carry out the plans. 


F 
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The station-has now been completed, and is supplying 
energy to the Edison Illuminating Co., the. Peninsular 
Electric Light Co. and the Detroit United Railway. The 
company will supply none but wholesale purchasers of elec- 
trical energy, thus not competing in' any way with persons 
or companies supplying current ::to 
small users and private consumers. 

Messrs. Westinghouse, Church, Kerr 
and Co. were selected as engineers for 
the undertaking, and were instructed 
to prepare reports and plans embracing 
several schemes, and,. after having 
given due consideration to the ques- 
tion of the best location for the power 
house, the cost of electric transmission, 
the future needs of the city, the salt 
project, the cost of property, facilities 
for the delivery of coal and for ship- 
ments of salt, a 30-acre tract at Delray 
was selected, which gave ample room 
for the carrying out of the selected 
scheme and for future extensions on 
a large scale. It was decided to 
install plant having a total capacity 
of 12,000 Kw., this being deemed 
Sufficient to deal with all probable 
requirements up to the end of 1906. 
It is probable that before that date 
another station of similar design and F 
arrangement will be under construction. 

Below the boiler and engine room floor-line, concrete has 
been used entirely, the footings being carried down to the 
blue clay bottom well . below the extreme low-water level of 
the river. Above the main floor-line the walls are of red 
brick and steel, curtain walls being used between the steel 


` 
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Fia. 4. 


View or ENGINE Hoow, 
columns. Reinforced concrete has been used in the con- 
struction of the floors and roof, Kahn bars being used 
throughout to reinforce the concrete work, thus rendering 
the building fireproof throughout. In the boiler house are 
installed 24 boilers of the Stirling Co.’s manufacture, each 
having 4,834 sq. ft. of water-heating surface, and 2,000 sq. ft. 
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3.— THE 


of superheating surface, steam being delivered at a pressure 
of 200 1b., superheated 200° F. Each of the four turbines 
is fed by six of these boilers, and this allows for an ample 
supply of steam. By slightly overrunning the remaining 
boilers, one out of each battery of six may be shut down for 


VN 


POWER HOUSE UNDER CONSTRUCTION, 
examination or repairs, without affecting the output of the 
unit to which it is attached. eec 

The combined boiler and superheater units are so arranged 
that each unit can be used as a boiler having 6,834 sq. ft. 
of water ‘heating; surface, or as a combined boiler and super- 
heater, in which case 
ü regulator is pro- 
vided for adjusting 
the degree of super- 
heat in the steam 
delivered ; this can 
also be regulated. by 
the use of spray 
piping, which intro- 
duces water into the 


lower  superheater 
drum. 
The boilers are 


equipped with Roney 
mechanical  stokers, 
coal being supplied 
to the latter by 
gravity, from oyer- 
head bunkers, the ash 
and clinker being 
delivered into a 
hopper again by 
gravity. 

The 12 stokers 
under each- battery 
of six boilers are 
operated by two 
steam engines, and 

eaeh engine can 
ndun all of. the 12 
stokers in the row, 
or half that number, 
or any other desired 
combination, thus 
allowing for one of 
the two engines to 
be shut down for 
overhauling or repairs 
without affecting the 
stoking. 

Both natural and induced draught are provided for. "There 
are three steel chimneys lined with red firebrick throughout, 
and these are 132 ft. high. "Two have an internal diameter 
of 11 ft., while the third measures 16 ft. across inside. 
These stacks provide the necessary draught to operate the 
boilers at about three-quarters of their rated capacity 


Auli. 
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with the economisers cut out, and when the economisers are 
im operation at about one-quarter of their rated output. 
The mechanical draught equipment consists of four fans, each 


15 ft. dia. by 6 ft. 
6 in. wide at the 
periphery, these 
being located 
directly beneath the 
chimneys, each in 
line with the flue, 
which under ordi- 
nary working con- 
ditions it serves. 
The four boiler 
flues, however, are 
eross-connected, so 
that three fans can 
serve four rows of 
boilers, in case one 
of the fans has to 
be shut down for 
any reason. 

When the econo- 
misers are in opera- 
tion, the four fans 
produce the neces- 
sary draught to 
operate 20 of the 
24 boilers at 50 
per cent. above their 
rated capacity, with 
fuel giving an 
evaporation of 7} 
lb. of water per 
pound of coal. The 
fans are driven by 


Chandler & Taylor 


automatic steam 
engines, the steam 
required to drive 
the fans at their nor- 
mal output being 
materially less than 
1 per cent. of the 
boiler horse-power 
they serve. 


There are eight separate economisers of the Westinghouse 
patent circulating pattern, provided with scraping gear and 
manufactured by; the Green Fuel: Economiser Co. 


Fic. 6.—STATIONARY ARMATURE FOR B.T.H. Turno-GENERATOR 
SHOWN ABOVE. 


économiser is made up of 52 sections consisting of 12 tubes 


each. 


' Fia. 5. 


(CONSTRUCTED BY THE 


The arrangement of economisers and flue: 


1.500-kw. THREE-PHASE TURBO-GENERATOR. 


T.-H. Co. 


is such that 


' Each 


each. economiser serves three boilers, and any economiser can 
be by-passed as desired. = —. 


In designing the flue construction, practically 40 sq. ft. 


of flue area was 
allowed per 1,000 
rated boiler H.P. of 


the station, but as 
the boilers are de- 
signed to run con- 
siderably above-rat- 
ing, this cuts down 
the, fhue.area per 
nominal H.P. 
delivered by the 
boilers to ap- 
proximately 30 sq. 
ft. per 1,000 boiler 
BO. 

The engine room 
contains four 3,000 
KW. four- stage 
Curtis turbines, 
built by the General 
Electric Co., of 
Schenectady, New 
York. , These tur- 
bines are of the 
vertical pattern and 
closely resemble, 
above the floor line, 
the generating units 
installed in the 
Cataract Construc- 
tion power 
house at Niagara 
Falls. The genera- 
tors deliver three- 
phase alternating 
current at a pressure 
of 4,600 volts, the 
frequency being 60. 
The machines have 
been - designed to 
withstand very 
heavy overloads, and 
they can be run con- 
tinuously without damage at 50 per cent., and for a short 
time at 70 per cent. above their rated capacity.. The 
generating units are carried on hollow circular concrete 
foundations arranged to give ‘access to the step-bearings, 
which are one of the most novel features of the station. The 
entire weight of the revolving portion is carried: on a film of 
water, the water pressure being maintained by asystem of pumps 


(Co.'s 


FOR THE YORKSHIRE ELECTRIC POWER Co.) 


FIELD FOR TuRBO-GENERATOR SHOWN 


REVOLVING 


FiG. 7. 
ABOVE. 

and pipes leading to the step-bearings and an accumulator, 
which ensures an even pressure on the bearings at all times, 
thus keeping the rotating element in a fixed horizontal plane. 
Oil is used only on the steady bearings, which keep the rota- 
ting element in a vertical position, this oil being circulated 
and purified by a specially-designed oiling system; the oil 
circulation is maintained by small duplex steam pnmps, 
which are in duplicate. 
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' The excitation current’ for: the alternators is ‘supplied /by 
two 50-kw. motor-generators. ' These.are:used in connection 
with a storage battery of 83 cells, which is kept as a reserve 
to maintain a uniform excitation in the event ‘of accident 
to an exciter unit. The battery at 125 volts. has a capacity 
of 400 ampere-hours for two consecutive hours. 

- The battery floats at all times on the exciter system, each 
motor-generator set being protected ;by a reverse current 


circuit-breaker, which, in case of an accident to the exciter l 


IG. 8.—FOURTH-STAGE DIAPHRAGMEOF¢ B.T.-H.- 
CURTIS TURBINE, SHOWING NOZZLES. 


in use, gutomatically ‘disconnects ‘it ‘from.‘the, system and 
leaves the excitation of the generators entirely to the-battery. 
The latter is charged by raising the voltage of the exciter, 
Which can be varied from 125 to 200 volts. 

f> The current generated: by the four main units is taken 
direct to the bus-bars of a 24-panel high-tension switch- 
board, through various oil switches and instrument trans- 


formers located in the two lower switchboard compartments. ^ 
The bus-bar construction of this board is^ divided into four . 


sections, which can all he interconnected. when desired or run 
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Fic. 10.—CoMPLETE,WHEELCFOR FOUR-STAGE > 
m TURBINE. 


independently, each section being provided with a switch for 
a 3,000-KW. alternator, and five switches for feeders. - + 
Nine feeder panels are already in use, six of which control 
trunk: feeder. lines. -These: trunk lines are crose-connected: 
in the town by what are known as ties, thus reducing to a 
minimum the possibility of a shut-down, due to tlie burning 
out of any one of the trunk fecders. P t 
' The conduits carrying the trunk lines have sufficient 
capacity for 18 additional trunk feeders, of which three will 
be installed this year, to serve three additional 1,000-Kw. 
motor-generator sets, which are already on order. ` 


Fic. 9.— REVOLVING BUCKETERING, 


The engine room is* spanned by: an ‘overhead travelling 
electric crane, capable. of dealing with loads up-to 35-tons: 
The main exhaust system which serves the turbines is !so 
arranged that when -the exhaust steam is not-used-for the 
evaporation of salt, it is taken direct to condensers, of which 
there are ;four, one for?cach turbine. - The condensers were 
specially designed for use with the Curtis turbines ; each has 
12,000 sq.*ft. of tube cooling surface, and when the turbines 


are running at their rated output, a vacuum of 28 in. is main- 


tained with circulating 
water at 70? F. Each 
condenser is provided 
with a triplex motor- 
driven Edwards wet 
vacuum pump, and an 
18-in. motor - driven 
centrifugal circulating 
pump. : 
. The whole of the 
water used in the 
Station is taken from 
the Detroit River 
through screens into 
a pumping house, from 
which it is circulated 
to the various points 
in .accordance with 
requirements. . 

The pumps supply- 
ing thecirculating water 
| MER" Y to the condensers and 
MONDE M. o0 those supplying iwater 

n RS to the heaters and to 
some elevated tanks 
are located on the 
main floor of the pump 


house, each pump; having 'an independent suction, line about 
14.ft. long.” Each battery of six-boilers 18 fed by an indepen- 
dent boiler’ feed pump, which receives gs supply . from a 
separate feed-water heater. The condensing systems are 
entirely independent, the idea being that it would be cheaper 
to run one of the generating rets at high pressure for a short 


time in the event of anything happening to Its condensing 


equipment, rather than to Pu ue. 
‘keeping a complicated system of cross-connecting exhaust 


have the constant. expense of 


iping, air-tight. . l ; 
i "The circulating water, after having passed through the 
several condensers, discharges through an overflow pipe into 
a common culvert extending beneath the four condensers. The 
overflow pipe is carried below the water line of the canal, 80 as 


Fic. 11.— STEAM CasinG“oF2Four-sTaGE TURBINE, SHOWING 
STATIONARY :INTERMEDIATES. 


to get the benefit of the siphon effect in operating the system. 
The only valve or regulating device in the system is the one 
in the discharge pipe from the condenser, which regulates 
the amount. of water passed through the latter. The 
overflow canal under ordinary working conditions is arranged 
to discharge into the river, but there is a bye-pass arrange- 
ment, so that in the winter the circulating water can be used 
over and over again, it being discharged against the screens, 
in order to keep them free from ice. | 

The water used for boiler feed and other purposes in the 
station, is taken from a hot well outside the pump -house 


/|— Pà 
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basement, the make-up water only being taken from the 
latter. Duplicate 8-in. motor-driven Worthington low- 
pressure turbine pumps, each capable of supplying all the 
water required to operate the station, force the hot-well 
water through cast-iron mains to four 5,000-H.P. Cochrane 
feed-water heaters. Connected to the two mains are two 
elevated tanks of 65,000 and 10,000-gallon capacity respec- 
tively, which serve the two purposes of keeping a uniform 
pressure on the mains and of providing an emergency supply 
in case of accident to the operating pump. 

As a precautionary measure, each of the boilers is fitted 
with a 500-H.P. Penberthy injector, which receives its 
Water supply under pressure by means of a special piping 
svstem from the elevated tunks, there being thus three 

separate ways of boiler feeding. 

In order to minimise as much as possible the expansion 
and contraction of the steam mains, and radiation losses also, 
the pipes are made as short.as possible, the expansion being 
allowed for by bends and cross-runs. 

Superheated steam. is only used for the main generating 
ets, the auxiliary plant being run with saturated steam at 
200 [b. pressure, the boiler connections for which are so 
nade, that it is impossible for superheated steam to reach 
the auxiliaries. 


, 


The steam pipes are covered with a built-up covering of 


plastic asbestos and magnesia cement, 3$ in thick. 

It now only remains to refer to the methods employed in 
the handling of coal. Briefly, the scheme consists of an 
elevated railway track for bringing the coal into the yard ; 
a hoisting tower for raising the coal to the level of the top 
of the bunkers over the boilers, aud an industrial railway for 
taking the coal from the tower and delivering it to the 
bunkers. This arrangement was selected after various coal 
handling schemes had been inv estigated, such as bucket and 
belt conveyors, telpherage schemes, &c. The railway trucks 

tilled with coal are shunted into the power station siding by 
the railway company ; they are then hauled up the incline 
to the coal tower, or the coal is dumped from the elevated 
trestle to the ground, from which position it can be taken up 
at any time by a locomotive crane, loaded into a gondola car, 
and delivered to the coal tower. The elevated coal track is 
fitted with a runway on both sides, so that the coal can 
ether be dumped or shovelled out ; it being finally shot into 
an unloading hopper under the coal tower. 

Should the coal be brought in, in such a frozen condition 
that it cannot be moved, it can be thawed by means of a 
eteam Jet leading from the boilers. 

From the nnloading hopper the coal is raised by a steam- 
operated “ Hunt” tub coal hoist, capable of dealing with 
7o tons per hour, which discharges its contents into a 20-ton 
hopper situated 110 ft. above the level of the boiler room 
floor. This hopper is provided with a bar or grill bottom, 
which allows the fine coal: for use in the stokers to fall into 
a lower hopper. The large lumps are subsequently broken 
up br heavy engine-driven coal crackers until able to pass 
through the grill bottom. This hopper is so designed that 
all or any part of its contents can be delivered either to 
revolving screen or to a third hopper beneath it, from 
which the Industrial coal trucks, which receive the screen- 
ings, are loaded. From the screen the chutes are also 
arranged to deliver screenings to the third hopper, and nut 
eal to a fourth hopper, both these hoppers delivering their 
mntents to trucks on the industrial railway, which in turn 
delivers the coal to divided bunkers over the boilers. By this 
means the screenings and nut coal are kept entirely separate, 
and it is, we believe, the first central station where such an 
arrangement has been successfully carried out. 

With two varieties of coal available, it is always possible 
te increase the capacity of the station from 50 to 75 per cent. 
above ordinary working conditions for a short time, by feed- 
shy the furnaces solely with nut coal. 

By a special arrangement of trips, every other car on the 
Industrial Railway can be filled from the third or fourth 
hoppers, and will deliver its charge into the proper hopper 
compartment of the bunkers. 

This coal-handling scheme is operated throughout by 
steam, With the exception of the revolving screen, which is 
metor-driven ; the initial and operating costs coming out 
rather on the side of steam than of electric driving. Coal is 
delivered from the bunkers over the boilers, direct to the 


_ the cars. 


stoker hoppers by gravity, the chutes being bifurcated at the 
top, so that one branch goes into each of the compartments 
of the bunker. Each of these branches is fitted with a valve, 
80 that the fireman can, by means of a chain, feed either 
class of coal to the stokers at any time. 

The coal yard has a capacity for about 80,000 tons of coal, 
the consumption per day varying from 2315 to 800 tons. 
When the plant is running non-condensing in connection 
with the salt works, about twice as much coal is needed. 
The coal-handling apparatus runs for 4 hours per day when 
running condensing, and 8 hours per day when non- 
condensing. 

The ash-handling apparatus consists merely of concrete 
brick-lined hoppers situated beneath each pair of stokers, 
which deliver their ash automatically. From these hoppers 
the ash is delivered by gravity to trucks running on an 
industrial railway in the basement, the cars of which can be 
run out into the yard and dumped when convenient. 

At the present time the grade is such that these cars can 
be pushed by hand, but as the property is brought up to the 
contemplated level round the power house, it will probably 
be necessary to provide some mechanical means for hanling 
In all probability an electric stor age battery loco- 
motive will be installed. 


Tur BnrrisHu. THomson-Hocuston Co's. TURBINES. 

Whilst figs. 5 to 11 do not actually represent the 
identical turbines installed in the Detroit station, we 
have thought it worth while to add them to the 
article as representing the parts of exactly the same 
type of machine; they are taken from the Curtis 
turbines manufactured by the British Thomson-Houston 
Co., at Rugby, and described in our issue of May 19th 
last. Fig. 5 is a view of a 1,500-Kw. Curtis turbine 
on the test bed at the B.T.-H. Co.’s works, one of the 
machines built for the Yorkshire Electric Power Co.'s 
Thornhill station, with separate vertical condenser adjoining. 
Figs. 6 and 7 illustrate the construction of the stator and rotor 
of this machine, showing the special construction of the latter 
in order to cope with the severe stresses due to centrifugal 
force. Fig. 8 shows one of the diaphragms intermediate 
between twd of the four Stages, pierced with holes forming 
the so-called nozzles. Fig. 9 shows one of the bucket rings, 
consisting of a single solid ring of weldless steel, out 


‘of the edge of which the buckets are cut, and pro- 


vided with steel straps round the periphery riveted on 
the ends of the vanes, so as to form a shrouding. 
Fig. 10 shows the complete rotor of a four-stage Curtis turbine. 
Fig. 11 represents the interior of the casing of the turbine, 
and shows the arrangement of the successive rings of stationary 
vanes, corresponding with the various stages of expansion. 
These rings do not consist entirely of vanes, the width of 
the sections of vanes depending upon the stage, and therefore 
the volume of steam passing through them. 


Rape E TU REP eS 
TELEGRAPH AND TELEPHONE NOTES. 


Australia.—Advices received by the Australian mail 
delivered in London on Wednesday evening, state that the Federal 
Postmaster-General, the Federal Minister of Defence, and the 
British Admiral in command of the Australian squadron, have 
under consideration an important and far-reaching scheme for the 
installation of the Shoemaker system of. wireless telegraphy which 
has been submitted by Mr. J. W. Hamilton, attorney in. the Com- 
monwealth for the International Telegraph Construction Co., of 
London and New York. The scheme, so far as it atfects the Com- 
monwealth, proposes to couple up New Zealand with Australia 
direct, and again via Tasmania, and also ria Lord Howe Island 
and Norfolk Island: then to link Queensland with Port. Moresby 
in New Guinea, and with Samari in the same possession. It alse 
embraces a series of stations beginning in Queensland and reach- 
ing out to Tapp Island in the Caroline Group, and so on to the 
cable routes radiating from Tapp Island via Samari and Herbert's 
Shoe in German New Guinea. So far as the Admiralty is con- 
cerned, the scheme proposes to. install six of the ships of tho Aus- 
tralian squadron with instruments at a cost which, for a few 
hundred pounds will, it is stated, place Admiral Fanshawe in 
possession of absolute control of the receiving and trans- 
mitting apparatus, without any vexatious royalties to pay or out- 
side interference to combat. The inducement held out in connec- 
tion with the "TE of New Zealand and D. with the 


l 


————————————Á'— Á——— I—— '—n————————a——————/—————————————————————n''/'————— —( 


24 | THE ELECTRICAL REVIEW. 


(Vol. 57. No. 1,441, Juny 7, 1905. 


——— —— H—— E ——mÓ€—————————á[—"n——JPÓ— "o 5» 


Shoemaker system is a reduction in the rates for messages from 44d. 
to ld. per word. The guarantees in the matter of a continuous 
. service that are offered by Mr. Hamilton to the Commonwealth 
Government embrace a minimum continuous transmission of 25 
words a minute where poles or an elevation of 200 ft. are obtain- 
able, and a maximum of 40 words per minute. 


Halifax.— From a joint report of the Chamber of Com- 
merce and the T.C. dealing with unsatisfactory trunk services, we 
gather that the average time of 211 calls to Bradford was 9°67 
"minutes, the shortest time one minute (frequently), and the longest 
38 minutes; whilst in the case of 107 callsto Huddersfield the average 
time was 11:5 minutes, and the shortest and longest times 1 and 35 
minutes respectively. The trunk wires at present available for 
traffic between Halifax and certain towns are as follows:— 
Bradford, 10; Leeds, Manchester and Huddersfield, 4 each; Shef- 
field, 1; Dewsbury, 2; Liverpool, Rochdale and Todmorden, 1 each. 
The trunk circuits in course of construction from Halifax are 1 
to Leeds, 2 to Huddersfield, and 1 to Manchester. The report 
concluded by stating that the N.T.C. had agrecd to a scheme for 
bringing all subscribers within the mile tariff; the rentals to be on 
the basis of one mile within the borough, and extra mileage 
rentals to be reduced. Arrangements were authorised by the com- 
pany for enabling a subscriber to ascertain the probable delay in 
the event of the line being engaged. 


Melbourne.—The estimated cost of the proposed tele- 
phone between Melbourne and Sydney is £30,000. The Victorian 
section will cost £11,000, and the New South Wales Section 
£19,000—the line proposed being of sufficient capacity to carry 
extension traffic to Brisbane and Adelaide if required. The pro- 
bable value of the line is still under consideration. 


Natal Telegraphs.—The report of the Postmaster- 
General of Natal states that the receipts for telegraph business for 
the financial year ended June 30th, 1904, amounted to a total of 
£69,474, & decrease on the previous year of £19,521. Of this 
revenue, £10,984 represented the value of work done for Govern- 
ment departments, and £866 the 50 per cent. reduction on tele- 
grams transmitted on behalf of the military authorities. The total 
number of messages dealt with was 2,266,697, a decrease of 89,581 
on the previous year. The most important works carried out were 
new lines from Pietermaritzburg to Mooi River, Natal-Cape Rail- 
way Line, Pietermaritzburg to Dundee, Dundee to Newcastle, 
Charlestown to Natal-Transvaal border, the latter three lines pro- 
viding improved facilities with the Transvaal The construction 
of the main lines throughout the Colony puts the telegraph system 
in a most excellent condition. 

In connection with the Durban telephone construction, 2,050 ft. 
of 3-in. cast-iron pipe has been laid, and 3,350 ft. of cable has 
been drawn in during the month of May; seven new telephone 
connections were made during the month, making a total of 1,000 
subscribers. 


New Marconi Services.—The Marconi installation at 
Sable Island and Halifax (Camperdown station) installed under 
contract with the Canadian Government, has been completed, and 
these two stations are now in full operation. Marconi wireless 
stations at Whittle Rocks and Cape Rich are in course of erection, 
and it is expected that by July 31st a complete inter-station service 
will be provided between the following stations on the Canadian 
and Newfoundland coaste:—Fame Point, Heath Point, Cape Ray, 
Whittle Rocks, Cape Rich, Point Amour, Belleisle, Cape Race, 
Halifax, and Sable Island. This service has been established by 
the Canadian Government primarily as an aid to navigation in 
Canadian waters, and as a substitute for the landline service along 
the shores of the St. Lawrence, which is subject to frequent break- 
downs owing to bad weather. 


Newfoundland.—The Morning Chronicle of Halifax, 
Nova Scotia, in dealing with Newfoundland’s new Budget, sum- 
marises some of the new proposals for raising Revenue. These 
would not appear favourable to telegraph interests, for companies 
doing telegraphic business are called upon to contribute $4,000 a 
year for each live cable landed in Newfoundland ; $4,000 a year for 
each wireless telegraphic station; 1 per cent of the total earnings 
from messages passing either over landlines or by wireless means 
within the Colony, and $4 for cach telephone. 


The Commercial Cable Co. has agreed to lay, for the Newfound- 
land Government, by September next, some 200 miles of submarine 
cable between Port-au-Basques, Newfoundland and Canso, Nova 
Scotia, to connect with the Cable Co.'s landlines. The Canadian 
Government has granted permission for the cable to land in its 
territory. 


Pacific Cable Conference.— Further meetings of the 
Conference have been held at the Colonial Office, Mr. Lyttelton 
presiding. 


Russian Telegraphs.—The Journal Télégraphique in 
its last issue reviews the official report on the Russian telegraphs 
and telephones in 1902. During this year there were 152,229 kilo- 
metres of line, and 351,853 of wire, being an increase of 2,506 and 
9,895 kilometres of line and wire respectively over the previous 
year. Altogether, 2,333 faults in connection with the poles, and 
18,309 with the wire were attended to, and 114 new offices were 
opened during the period under review, bringing the total number 
of offices up to 3,024. The railway syetems own 66,860 kilometres of 


line with 178,745 of wire, and 3,458 offices. The military and 
police systems comprise 498 kilometres of line, of which 316 are 
aerial and 182 subterranean. During the year 20,113,291 telegrams 
were dealt with, being an increase of 409,964. 85°4 per cent. of 
this traffic was private inland, and 14'6 per cent. private inter- 
national telegrams, and the number of all telegrams averages 142 
per 1,000 inhabitants. There were 2,471,320 European telegrams, 
of which 1,013,659 were sent to and received from Germany; 
377,183 to and from Great Britain ; 307,357 to and from France ; 
and 200,278 to and from Austria and Hungary, Belgium being the 
next highest with 93,907 telegrams. Telegrams to extra-European 
countries were not numerous, as the following figures will show :— 
To and from China, 15,472; Persia, 24,157; America, 15,227; 
Japan, 8,263; Egypt, 6,604. 


Telegraph Convention.—The adhesion of the Deutsch- 
Niederlandische Telegraphen-Gesellschaft to the Telegraph Con- 
vention of St. Petersburg has been officially announced. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED. 
Trinidad-Demerara (No. 1) Aug. 26, 1901 
Trinidad-Demerara (No. 2) July 1, 1905 
Dominica-Martinique .. May 7, 1902 
St. Lucia-Martinique May 7, 1902 
Cayenne-Pinheiro " Aug. 18, 1902 
Paramaribo-Cayenne .. T May 25,1 
Reissa-Issa (Yemen) Camaran Oct. 22, 1902 
Tarifa-Tangier .. mM -: x s .. Jan. 18, 1904 
Closed Vladivostock-Nagasaki ha - .. Feb. 9, 1901 

9 1 Port Arthur-Chifu .. — ..  ..  .. Mar.9, 1904 
Jamaica-Colon .. 2M T ER "T .. Jan. 5, 1905 .. 
Bolama-Bissao .. - .. June 21, 1805 .. 
Bt. Jacques-Haiphong .. .. June 26, 1905 .. 

LANDLINES. 

Puerto-Barrios . .. July 28,1902 .. 
Kertch-Soutehoum . Bept. 27, 1904 .. 
a M 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Austria.—The River Danube Regulation authorities in 
Vienna are inviting tenders until the 29th inst. for the establishment 
of an electric lighting and power station at the Port of Freudenaer. 


Bath.—July 17th. Supply and erection of a storage 
battery. See “Official Notices” to-day. 


Burton-upon-Trent.—July 7th. Overhead equipment 


of 13 miles of tramways. Sec “ Official Notices” June 23rd. 


Caerphilly.—July 24th. Cables, kiosks, transformers, 
switchgear, lamp pillars for the U.D.C. See “Official Notices” | 
June 30th. 


Dublin.—July 21st. Machinery oils for the Corporation. 
See “ Official Notices " to-day. 


Dublin.—July 25th. Tenders to the Corporation for 
three electric locomotives, tramways, mains, trolley wires, capstans, 
&c. See “ Official Notices " to-day. 


Erdington.—Construction of Section 1 of the U.D.C. 
tramways, about 2} miles double track. Names and addresses of 
those wishing to tender should be sent to Mr. R. Green, 37, 
Waterloo Street, Birmingham, and Mr. H. H. Humphries, Public 
Hall, Erdington. 


Fulham.—July 12th. 
** Official Notices " June 23rd. 


Extension of mains, &c. See 


Hamilton.—July 15th. "The Corporation invites offers 
for the construction and working of electric tramways. See 
“ Official Notices" June 23rd. 


Iiford.—July 11th. Cable for the U.D.C. 
Notices" June 30th. 


Islington.—July 12th. («) 1,500-Kw. steam turbine, 
alternator, exciter, condensing plant, &c.; (b) cooling tower; (c) 
steam, water and circulating pipes. See ‘Official Notices” 
to-day. 


L.C.C.—July 11th. Two low-tension feeder switch- 
boards for L.C.C. tramways sub-stations. See ' Official Notices " 
Jane 23rd. 


L.C.C.—July 11th. Four sets of switchgear for tram- 
way sub-stations at Battersea, Clapham, Streatham and Wands- 
worth. See ‘Official Notices” June 23rd. 


Loughborough.—July 18th. Stores, &c., for the elec- 
tricity department. See “Official Notices" June 30th. 


Melbourne.—July 14th. Arc lamps, poles, brackets, 
&c., forl'street lighting for the Council. See “ Official Notices " 
May 12th. = RC 


See “ Official 
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Neath.—July 17th. Mains, -sub-stations, switchboards, 
feeder and switoh pillars, excavations, &c., for the U.D.C. electric 
lighting scheme. See “Official Notices " June 30th. 


Newport (Mon.).—July 8th. Piping, cooling tower, and 
condenser, for the Electricity Committee. See “Official Notices ” 
Jane 23rd. 


Rotherham.—July 8th. Tramway department stores 
and materials for one year. See “Offcial Notices " June 30th. 


Salford.—July 10th. Fuel for the electricity works for 
one year. See “Official Notices " June 30th. 


Shoreditch.—July 18th. Two 1,500-Kw. steam turbo- 
generators, condensers, pumps, piping, &c. See “ Official Notices" 
June 23rd. 


Spain.— Tenders have just been invited by the municipal 
suthorities of La Rambla (province of Cordoba) for the electric 
lighting of the town during a period of 20 years. 


War Office.—September ist. Tenders invited for the 
purchase of surplus boilers, dynamos, &c., at Bermuda, Barbados, 
St. Helena and Woolwich. See “ Official Notices " to-day. . 


Weymouth and Melcombe Regis.—July 14th. Stores 
ran coal for the electricity department. See two ' Official Notices ” 
une 23rd. 


Wishaw.—July 11th. Mains, roadwork, and street arc 
lamps See “ Official Notices" June 30th. 


CLOSED. 


Aston.—The tender of the Brush Electrical Engineering 
Co. for the overhead equipment of the tramways in High Street, 
Birchfield Road, Lozells Road, Witton Road, and Wheeler Street, 
bas been accepted, at £4,506. 


Barnstaple.—The T.C. has accepted the tender of the 
Tudor Aceumulator Co. for the maintenance of batteries at the 
electricity works for five years, at £120 per annum. 


Bolton.—The Maco Spinning Co., Ltd., has accepted the 
tender of Messrs. W. P. Theermann & Co., of Manchester, for 1,050 
lights, with all fittings, also dynamo and main switchboard. 


Buxton.—The U.D.C. has accepted the tender of Messrs. 
Veritys, Ltd., for the supply of their single enclosure “ Aston” arc 
lamps for street lighting. 


Bristol.—The electric lift installation at the tobacco 
warehouse of the Corporation has been ordered from Messrs. Holt 
and Willetts, of Cradley Heath. 


Cable Contraets,—Messrs. Johnson & Phillips have 
obtained contracts for the supply of cables from the Corporations 
of Ipswich, Grimsby and Handsworth, the Great Northern Railway 
Co., and the Admiralty (for Pembroke Dockyard). 


Cradley Heath,—The electric power and lighting plant 
for Lloyd's Proving House Co., Ltd., comprising a Belliss engine 
and dynamo, electric and portable crane, &c., is to be carried out 
by Messrs. Holt & Willetts, also of Cradley Heath. 


. France.—The French Post and Telegraph authorities 
in Paris have just placed an order with La Société Industrielle des 
Telephones, Paris, for 80 kilometres of telephone cable (7 pairs of 
conductors), at 1,699 fr. per kilometre. | 


Glasgow,—The contracts for the generating plant and fcr 
the boilers and superheaters required for the electrical installation 
at Clydebank Dock, belonging to the Clyde Navigation Trustees, 
have been placed with Messrs. Siemens Bros. & Co., Ltd., London, 
and Messrs. Babcock & Wilcox. 

The tender of Messrs. W. C. Martin & Co. for the electric lighting 
of the outer basin of the Dock has been accepted by the 

es, as also the offer of the General Electric Co., Ltd., to 
supply electrical stores for one year. 

The Tramways Committee has recommended for acceptance the 
offer by Messrs. Crompton & Co. to supply batteries, generators, &c. 
and operating switchgear. 


London.—The Fire Brigade Committee of the L.C.C. 
has accepted the following tenders for the wiring of new fire 
stations by Mr. A. H. Marshall :—South Battersca Station, £155 10s. : 
Westminster Station, £196 10s. 


Luton.—The T.C. has accepted the following tenders :— 
Section A, boiler house plant, Messrs. Tinkers Ltd. Hyde, £756; 
Section B, one steam dynamo, Messrs. W. H. Allen, Son & Co., 
Queen's cu OU oe Works, Bedford, £1,713 10s.; Section C, 
steam, exhaust, feed and blow-off services, drain pipes, floor 


) 


Plates, i&c, Messrs. Babcock & Wilcox, London, £280; total, 


£2,749 10s. 


Marylebone.—The B.C. has accepted the following 
tenders for annual supplies of stores for the generating station :— 
Geo. Hatch, Ltd., white cotton waste, £1 13s. 6d. per cwt., common 
ditto, 18s. 6d. per cwt.; W. H. Wilcox & Co., Ltd., mutton cloths, 
£1 18s. per cwt., sponge cloths, 188. per cwt., lubricant, for grease 
lubricators, 3d. per lb., asbestos packing, 1s. 2d. per 1b., rubber 
insertion, 1s. 6d. per lb. 


"Shorediteh,— The B.C. has accepted the tender of the 
Sloan Electrical Co. for the annual supply of arc lamp carbons, at 
prices ranging from 15s. 9d. per 1,000 for 9 in. by 13 mm. to 33s. 5d. 
per 1,000 for 10 in. by 18 mm. 


Stoke-on-Trent.— Messrs. Couldon’s Ltd., have accepted 
the tender for 850 lights, with all fittings, main switchboard, six 
motors, dynamo, steam engine and boiler, of Messrs. W. P. Theer- 
mann & Co., Manchester. 


FORTHCOMING EVENTS. 


Baturday, July 15th.—At 7.30 p.m. Birmingham and District Electric Club. 
Mr. W. S. Yarrow on '' High Tension Switchgear and Apparatus." - 
Wednesday, July 19th. — North of England Institute of Mining and 
: Mechanical Engineers. Excursion to inspect the Barton and 
Forcett Mountain Limestone Quarries. Assemble at Darlington 

Railway Station at 1 p.m. 


T«——————— ——Ó 
THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


THE following orders are issued for next week :— 


Thursday, July 18th.—Recruits and non-efficients for Felixstowe Camp, parade 
at Live l Street Station (G.E.R.) at 11.15 a.m. 
Seturday, J iy 15th.—Efficients for Felixstowe Camp, parade at Liverpool Street 
Station (G.E.R.) at 11.15 a.m. 
J. Gunn, Sgt.-Major 


For 0.C.E.E.R.E,. (V.). 


NOTES. 


Conversazione of the I.E.E.—On Thursday last the 
annual conversazione of the Institution of Electrical Engineers 
took place at the Natural History Muscum, South Kensington ; the 
guests, numbering more than 1,400, were received by the President 
and Mrs. Siemens, the President-Elect, Mr. J..Gavey, and Mrs. 
Gavey, and members of the Council. 

The string band of the Royal Engineers, under Mr. Neville 
Flux, performed an excellent programme of music in the Central 
Hall and the Leoni Ladies Quintette played in the Reptile 
Gallery ; the arrangements were, as usual, excellent, and the func- 
tion was in every way a success, in spite of the fact that it fell on 
the same evening as the conversazione at King's College and during 
the convention of the Municipal Electrical Association in Edin- 
burgh. Surely it would be possible to avoid the clashing of these 
events. i 

His Excellency the Diplodocus Carnegii held a well-attended 
reception during the evening in the Reptile Gallery, with stoical 


` endurance— without turning a hair, in spite of the warmth of the 


evening. In fact, his cool appearance presented the ideal of com- 
fort and ease. It was doubtless the fact that he was only “ paste," 
and not the real insect, that permitted irreverent visitors to address 
him as “ diplochocolates." l 

Many distinguished guests were present during the evening; 
amongst these were the Hon. Sir W. Arbuckle, Col. G. F. O. Boughey, 
the Hon. Sir H. B. Buckley, Sir C. P. Clarke, Sir W. Crookes, Mr. 
R. K. Gray, the Hon. W. C. Gully, Capt. H. B. Jackson, Sir J. N. 
Lockyer, Sir H. C. Mance, Lord Strathcona and Mount Royal, Sir 


.J. W. Swan, Mr. Jas. Swinburne, Prof. S. P. Thompson, and other 


well-known visitors and members of the Electrical and other 
Institutions. 


Institution Notes and Lectures,—The members of 
the Civil and Mechanical Engineers’ Society on Thursday last week 
paid a visit to the generating station of the London Underground 
Electric Railways Co. at Chelsea, and were shown over the 
buildings. 

THE ACADEMIC SIDE OF TECHNICAL TRAINING.—On the very eve 
of the public announcement that the well-deserved honour of a 
knighthood had been conferred upon him, Prof. A. B. W. Kennedy, 
F.R.S., &c.. delivered on June 29th last before the Union Society 
of University College, London, the foundation oration bearing the 
above title. Sir Alexander, as we may now call him, began his 
lecture by briefly sketching the rise and progress of systematic 


‘engineering education in this country, referring to the paper which 


he had himself read in the same theatre on the same subject 30 
years ago, and devoting a few words of kindly recollection to the 


early days when, he said, both professor and studente at Gower 
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Street had much to learn, doing good work, although they were 
only allowed. £500 a year to spend on the laboratory. The orator 
next proceeded to review the present position of affairs, and to 
outline his aspirations for the future. When dealing with the 
present, two points in Prof. Kennedy's address were very con- 
spicuous: his almost unrestrained admiration for the methods 
adopted by our medical men for the training of their students and 
successors, and his sturdy belief in the excellence of the engineering 
education now given at most British Institutions, University College 
not excepted. EU 

‘Dr. Kennedy holds that the academic training of engineers should 
be so arranged as best to train the best engineers, by which he 
means that the complete engineer is neither a man who knows 
nothing but engineering, nor a “by-product” of the training. 
There is a tendency among mathematicians to exalt the processes 
by which a certain result is obtained at the expense of the result 
itself ; in daily life, and in practical engineering, it matters less if 
the methods are admirable, so long as the result is correct. In 
order to be sure that his result is trustworthy, a man must have 
some knowledge of the subjects lving alongside his own; and 
therefore a student in applied science cannot be said to understand 
his own branch up to the point at which his studies have stopped. 
Nevertheless in those departments of science that the student is 
not afterwards to make his own, he may with advantage be taught 
to some extent dogmaticallv, for statements made in general terms 
are better and more intelligible than when they are safeguarded 
‘with the qualifications which perfect accuracy demands. In ex- 
aminations (and elsewhere) answers cannot be more precise than 
the questions propounded, and it would perhaps benefit all if 
examiners would seek the aid of consulting engineers in assuming 
data that are not ideal. PS i 

Prof. Kennedy brought his address to a conclusion by advo- 
cating, in somewhat guarded terms it seemed to us, the plan 
whereby professors and consultants occasionally or periodically 
exchange posts, and the former are encouraged to practise. The 
argument usually employed for this system is that it prevents the 
crystallisation of the professor, but Dr. Kennedy puts the matter in 
another shape. Unless the consultant re-appears at the lecture 
table a few years after he has left college, and soon after he has 
become successful in the world, his efficiency as a teacher begins to 
diminish, for he forgets how to impart knowledge and loses 
touch with students and their wavs of thought. This is a neat 
retort, for no doubt from an academic point of view at least the 
consultant is as prone to solidify as the professor. A pessimist may 
conceivably urge that the practising professor and the teaching 
consultant both resemble the Church at Laodicea in being neither 
cold nor hot; but cptimists, like Dr. Kennedy and our American 
friends who have thoroughly investigated the question, may reply 
that they also resemble the crystalline fluid or fluid crystal which, 
though lukewarm, is ready under comparatively slight changes in 
external conditions to assume either state of matter in full per- 
fection. Prof. Kennedy ‘pointed out that besides this direct 
association of industry with science, there should be a closer 
relationship between the practising graduate and the college whence 
he has come-—a relationship which we fear is not always cultivated 
by the institution—so that good contact may be always maintained 
not merely between student and adept, but equally befween adept 
and student. Sir Alexander Kennedy thus gave us an address con- 
taining much matter for fresh thought and even satisfaction, 
although in many passages it was unintentionally reminiscent of 
the report drawn up by the Mosely Educational Commissioners. 

In seconding the vote of thanks to the orator, which had been 
moved by a student, Lord Reay, the President of the College, made 
a short but interesting speech. After expressing his natural 
pleasure at hearing that Prof. Kennedy was satisfied with the 
present phenomena of engineering education, Lord Reay went on to 
say that the authorities of University College were fully prepared 
to give every possible assistance to any scheme which the 
Departmental Committee appointed by the Board of Education, 
and now in existence, might formulate. As a member of that 


Committee, he was unable to speak definitely on the subject, but . 


he could assure his audience that London students of engineering 
would eventually be as well off for educational facilities as any 
students in the United States. 

At the close of the proceedings a pleasing episode occurred. 
The students of the Engineering School at University College took 
the opportunity of presenting an inscribed silver bowl and stand to 
Prof. L. F. Vernon-Harcourt, M.I.C.E., on the occasion of his 
retirement from the Chair of Civil Engineering, a post which he 
has occupied since 1882. The presentation was made in suitable 
terms, and on rising to return thanks, Prof. Vernon-Harcourt was 
received in a most enthusiastic manner by the company of 150 or 
200 persons, among whom there were many coloured hoods, some 
borne by ladies. 

SOCIETY OF ARTS.—On Tuesday evening the annual conversazione 
was held in the gardens of the Royal Botanic Society, 
Regent’s Park; Sir William Abney, K.C.B., the chairman, and 
other members of the Council, received the guests, who attended 
in great numbers. ‘lhe Tropical House and Conservatory were 
open, and there was an exhibition of roses and other flowers by 
Messrs. Paul & Sons, of Waltham Cross, in a marquee, while the 
grounds were beautifully decorated with myriads of lamps. The 
‘string band of the Royal Artillery aud the band of the Grenadier 
Guards provided a musical entertainment, and in addition there 
was an excellent concert in the Club House; Mr. Patrick Kirwan’s 
Idyllic Players gave two selections from pastoral plays (“ Mid- 
summer Nights Dream," and “The Tempest’), in the gardens, 
which were highly appreciated, though, unfortunately, Mr. Kirwan 
was attacked by a sudden illness, which prevented him from takin 
part in the second performance. The weather was favourable, an 
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all the conditions contributed to render the occasion in every way 
successful. E 
INSTITUTION OF MECHANICAL ENGINEERS.— The summer meeting 
of the Institution was held this year at Liége, where the members 
were received by the Bourgmestre, Mr. Kleyer, and aldermen, on 
June 19th. A reception committee of the Liége Association of 
Engineers made arrangements for the entertainment of the visitors. 
There were several excellent papers read during the meeting. The 
most interesting from the electrical engineer's point of view were one 


‘by Prof. Paul Habets, of Brussels. on “ Electric Winding Machines,” 


in which the problem of electric winding was treated mathematically, 
with illustrations from practice; one by R. E. Mathot, of Brussels, 
on the growth of large gas engines on the Continent, forming a very 
complete summary, with numerous excellent illustrations, of the 
subject named, aud the present stage at which the construction of 
gas engines has arrived; and “An Investigation to Determine the 
Effects of Steam-Jacketing upon the Efficiency of a Horizontal 
Compound Steam Engine,” by A. L. Mellanby, of Manchester, A 
paper on “Ferro-Concrete Construction,” by E. Noaillon, of 
Chênée, also is of indirect interest to electrical men. We shall 
deal with these papers in later issues. 

ROYAL Inxstitution.—At a general monthly meeting of the 
membors on the 3rd inst., Sir James Crichton-Browne in the chair, 
the special thanks of. the members were returned to Sir Andrew 
Noble for his donation of £100 to the Fund for the Promotion of 
Experimental Research at Low Temperatures: and io Mr. Rollo 
Appleyard for his gift of a portrait of the late Prof. J. D. Everett, 
F.R.S., M.R.I. l 

INDUSTRIAL FREEDOM LrkaGte.——The third annual meeting was 
held at the Westminster Palace Hotel on Friday last ; Lord Avebury 
presided, and in moving the adoption of the report, made a 
powerful protest against "the portentous and rapid increase of 
municipal expenditure,” which had aroused the anxiety of all 
thoughtful citizens. Lord Brassey was clected president of the 
League. 


The Prodigal's Return,—An entertaining young con- 
temporary, who has always looked upon us with a measure of filial 
regard, some little time ago, in spite of our protests, took a journey 
into. the far country of fiscal myth. We are very pleased to learn 
that he is coming to himself, and that we may shortly have the 
pleasure of welcoming him back home. In the last issue of our 
contemporary we read: “Broadly speaking, the claims of the 
power-user ought to take precedence in questions of this kind, even 
over the claims of the existing companies to the protection of their 
capital" This remark is in connection with the Electrical Power 
Bills now before Parliament. The same sentiment applied to the 
gereral question of international trading, viz, the claims of the 
consumer before those of the manufacturer, precisely expresses those 
views upon which we have sometimes been taken to task by our 
youthful contemporary. We are fattening up the calf, and have 
given the order for the wedding robe and ring, and are now on the 
look out for a suitable bride. One with plenty of money would he 
preferred, who would look upon the partnership in the light of an 
“electrical investment." 


British Fire Prevention New Testing Station.—^ir 
William Preece, K.C.B., F. R.S., as senior member of the Council of 
the British Fire Prevention Committee, on June 2Rth, started the 
first test at the Committee's new testing station near Regent's Park, 
when various systems of floor construction, doors, and. fire-resisting 
glazing were under investigation. There was a large attendance of 
public officials during the afternoon, including several representa- 
tives of foreign authorities. In. his opening address, Sir William 
Preece specially remarked upon the necessity of the municipal 
authorities aiding the voluntary efforts of the Conunittee in the 
investigation of tire preventive questions, 


Tramway Deputation to the B. of T.—5ir Herbert 
Jekyll, on behalf of the Board of Trade, has arranged to receive 
representatives of the Tramways and Light Railways Association 
and of the Municipal Tramways Association for the discussion of 
certain questions in regard to tramways, viz.:—(1) The incidence 
of cost of guarding new post office wires crossing existing tramway 
lines; (2) the memorandum ou details of construction and equip- 
ment issued by the Board in January, 1905; (3) the proposed 
monthly inspection of each separate insulator on the overhead 
equipment. 


Canal Traffic —At the quarterly meeting of the 
Birmingham Chamber of Commerce last week, a discussion took 
place on the development of the inland waterways of this country. 
Sir J. Brunner pointed out that the rates for the carriage of goods 
in the United Kingdom were the highest in the world. All the 
Chambers of Commerce and Agriculture were agreed that efforts 
should be made to develop the canal system, which would benefit 
all classes. According to the provisions of the Canals Bill, the 
canals wonld be bought with stock guaranteed by the State. A 
resolution was passed to the effect that tbe canals should be trans- 


‘ferred to and worked by a central trust with statutory powers. 


London Power Bills.—The keenest interest is mani- 
fested in the fight over the Administrative County of London and 


District Electric Power Bill, which was to come before the House 


of Commons for second reading yesterday, and a strenuous 
campaign has been conducted in the daily Press on both sides. 
The proceedings will be reported in our next issue, - 

On Wednesday the Central Eleetric Supply Bill and the County 
of London Electric Supply Co. Bill, which have passed the Lordi, 
were read a Second time, : 
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London Traffic.—The report of the Royal Commission 
onthe Traffic of London was presented to Parliament on Wednesday 


in dummy. The chief recommendations of the Commissioners 
are :— P ex 

Better locomotion to facilitate the settlement of the housing 
question. 


A great extension of tramways linking up the entire system of 
tbe metropolis. 

Free passage for tramcars over the Thames bridges and along 
the Embankment. 

A tribunal or board to be created. This board not to be executive, 
but selective, and to consider all the schemes which may be sub- 
mitted for adoption under the report of the Commission. 

In all 400 miles of trams are advised. 

The Metropolitan Underground Railways and the tube systems 
are not interfered with.—Standard. : 


Appointments Vacant.—Canvasser for Ilford U.D.C. 
(£2 per week and commission); the Bombay Electric Supply and 
Traction Co. requires a chief engineer for Bombay; dlectrical 
engineer for West Bromwich, at £300 per annum. See our 
" Official Notices " to-day. 


Fatality —A man named John Rooney was killed by an 
electric shock in the Imperial Tube Works, Airdrie, on Tuesday 
last week. He was found by a fellow-workman lying across the 
iron railing which guards the electric switch of the scarting and 
plugging machine. On the current being cut off, Rooney was dis- 
covered to be unconscious, and in spite of artificial respiration, he 
died from the shock. 


British Motor-Boat Club.—The Lords Commissioners 
of the Admiralty have been pleased to issue a Warrant, authorising 
members of the British Motor-Boat Club to fly the Blue Ensign of 
His Majesty’s Fleet. The privilege is a much coveted one, and this 
is the first occasion on record on which such a permission has been 
yranted for vessels of so small a size. f 

Various concessions are granted by Port Authorities to boata 
allowed to fly the Blue Ensign ; these include the use of the naval 
part of harbours, and in foreign ports this is of particular value. 
Tbe Lords of the Admiralty are watching with interest the 
development of the motor-boat, and though they do not see their 
way at present to using them for naval purposes, there is no doubt 
that the grauting of this Warrant is due to the particular interest 
they take in the movement, and the part motor-boats may. play 
shculd war unfortunately break out. | 

The Warrant authorises the Blue Ensign, without any device in 
the fly, to be worn; this is an extra privilege which has been 
granted to but few of the most important yacht clubs. 

The club has an excellent programme of races for the season, 
including the “ Entente Cordiale " Challenge Cup for 40 footers, to 
I»: raced for on August 7th. The membership is rapidly increasing, 
and the headquarters are now at the Craven Hotel, Craven Street, 
Strand, London, W.C. 


Junior Institution of Eugineers.—Not the least 
pleasant excursion last week was that of Thursday, the 29th, com- 
prising a journey for four hours on the p.s. Clacton Belle to Chatham, 
a two hours' inspection of Chatham Dockyard, and the return trip 
to town by the steamer. It was, perhaps, unfortunate that with 
the President, Mr. Lindley, on board, all the chimneys on the 
Thames should have selected June 29th as a sort of féte-day on 
which to display their worst powers of smoking, for never did we 
sce the lower Thames more smoky. The passage up the Medway 
was of interest, for there were many naval vessels to be seen. In 
the electrical department were noted the magnetic clutches on the 
shafting, by which machines were put in motion without shifting 
belts, and the visitors were also shown the method of hardening the 
new steel tools electrically by connecting the tool in a clamp to a 
negative wire and dipping it in a potash solution on the positive 
pele, so that an arc was formed at the tool point, which, when it 
aquired the correct temperature, was simultaneously quenched as 
the current was cut off. They saw also the mechanism for correctly 
laying gun-sights. Luncheon was served on board on the trip down, 
aud tea on the return trip. There came also on board uninvited 
two streams of air, each several hundred feet long, which had just 
passed over two soap works. The President had to return to town 
by train from Chatham, in order to catch the Continental boat that 
evening. Altogether, the Chatham excursion was very enjoyable, 
expecially to those to whom a visit to the dockyard was a fresh 
experience. 


National Physical Laboratory.—A meeting was held 
at the House of Commons on Tuesday, on the subject of an addi- 
tional State grant to the National Physical Laboratory at Tedding- 
ton. The chair was taken by Mr. R. B. Haldane, K.C., M.P., and 
Dr. Glazebrook, the head of the laboratory, made a statement as to 
its aims and wants. The Government grant to the Laboratory has 
been raised to £5,500 for this year, and is to be £6,000 next. The 
Committee entrusted recently with the duty of drawing up a scheme 
of work placed the additional annual requirements in the course of 
a few years at £10,000. The staff needs increasing; the salaries 
are low compared with those in Government institutions of a similar 
character, and there are no funds for the supply of apparatus. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side .qf the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REvIEW posted as to their movements. } 


Central Station Engineers,—On Saturday, June 24th, 
the staff and employés of the Ealing Electricity Works held their 
second annual outing at Burford Bridge, Box Hill, Surrey. A party 
of 37 travelled by brake through Kingston, Hook and Leatherhead. 
On arrival at the Burford Bridge Hotel the party was photo- 
graphed, and a long programme of sports was successfully carried 
out. Mr. J. D. Knight acted as starter, Mr. Pullen as timekeeper, 
and Mr. Foster as judge in all the races. Dinner was served at the 
Burford Bridge Hotel, and was presided over by Mr. J. Dovaras 
KNIGHT, borough electrical engineer, by whom, and Mrs. Knight, 
the whole cost of the dinner was borne. The long list of toasts had 
to be omitted in order to get through the remainder of the sports. 
A hearty vote of thanks was given to the chairman and his wife, 
and Mr. Knight responded. A cricket match and tea followed. 
Great credit is due to the outing committee, consisting of Mr. 
J. D. Knight, chairman ; Mr. G. Watts, hon. secretary and treasurer; 
and Messrs. Pullen, Payne, Schubert and Clements. 

On Sunday morning, 25th ult., Mr. W. E. J. HEENaN, the borougt 
electrical engineer and general manager of Southend, was presented 
with a silver cigarrette box, silver cigarette case and silver match- 
box by the members of his statf on the occasion of his leaving to 
take up the appointment of borough electrical engineer to the 
Metropolitan Borough of Bermondsey. Mr. Heenan was also the 
recipient of a silver clock, presented to him by the borough officials 
on 26th ult., when a smoking concert was held, the town clerk, Mr. 
W. H. Snow, presiding. 

Mr. G. K. NowLAN has resigned his position with the British 
Insulated and Helxby Cables, Ltd., to juin the staff of the New- 
castle-upon-Tyne Electric Supply Co., Ltd. 

The Ladysmith T.C., on the recommendation of its E.L. Com- 
mittee, has resolved not to increase the salary of the electrical 
engineer, 

Mr. G. ANDERSON, of the Dundee Corporation electricity works, 
has been presented by the staff with a handsome set of carvers and 
silver-mounted vases as a token of esteem on the occasion of his 
marriage. 

Mr. HawiLTON KiraovR has resigned the post of borough 
electrical engineer at Cheltenham, which he has held for 10 years. 

Mr. J. H. Wray, electrical engineer to the West Bromwich 
Corporation, has resigned his appoiutment. 

Mr. Ernest T. WILLIAMS, borough electrical engineer, Gibraltar, 


| and formerly of Belfast and Salford, was married, on July 5th, to 


Miss M. C. Catleugh, only daughter of R. Catleugh, Esq., of King's 
Lynn. The first part of the honeymoon will be spent in Derby- 
shire, after which Mr. and Mrs. Williams will leave for Gibraltar 
via Switzerland and Italy. 


Tramway Officials.—On 27th ult. the employés of the 
Paisley District Tramways Co. assembled at the Elderslie depót to 
take farewell of their traffic superintendent, Mr. Harry W. Latina, 
on the occasion of his leaving to take up the management of the 
Cambridge Motor-Omnibus Co. Mr. Fred Coutts, general manager, 
presided. Inspector Byrne, in an appropriate speech, presented 
Mr. Laing with a rosewood clock, Japanese vases, and a case of 
pipes, together with a-gold bangle for Mra. Laing. After Mr. 
Laing had responded, an impromptu concert was held. | 


General.—On Friday last, prior to the departure of 

Mr. R. SHEPHERD (superintendent of the Western Province of 
Xhe National Telephone Co., Ltd.) for Liverpool, to take up his 
new duties as superintendent of the North-Western Province, 
the opportunity was taken of presenting him with a silver tea and 
coffee service, subscribed for by the staff of the province as a slight 
recognition of the esteem in which he was held by them, and as a 
memento of over nine years spent in the neighbourhood during 
which it had been their privilege to be associated with him. "The 
presentation was made by Mr. A. PERKINS (manager for Bristol 
district) with a cordial speech. Mr. B. WAITE (manager for Cardiff 
district) ably followed Mr. Perkins, and Mr. P. F. Curratr, 
(manager for Plymouth district) expressed his deep regret in 
parting with Mr. Shepherd, who had been with them for so many 
years. Mr. Shepherd, in returning thanks, stated that he should 
look back with very tender memories on the time he had spent as 
superintendent of the Western Province. Since he came into the 
Province in 1896, very considerable development had taken place, 
there being four times as many members of the staff, and five times 
as many telephones, and there was every evidence of still greater 
increase in the future. Mr. W. E. GAUNTLETT (Gloucester district 
manager) Mr. H. S. Distin (Swansea district manager), Mr. A. B. 
GILBERT (Exeter district manager) were also present, representing 
their respective staifs, besides a large number of the local clerical, 
engineering, electrical and operating staffs. 

Mr. W. H. Arcock, late with the Pietermaritzburg Corporation 
Electrical Department and Messrs. Collens, Ressler & Co., engineers, 
Maritzburg, has been appointed electrical engineer to Messrs. 
Jenkins & Co., Cape Town. Mesars Jenkins & Co. have the Cape 
Colony and Natal agency for the Allgemeine Electricitüts Gesell- 
schaft, Berlin. We understand that Mr. Alcock takes control of 
Messrs. Jenkins's electrical and engineering department. 

Mr. Francis C. PoLpEN, electrical engineer to the Rhodesia 
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Railways, Bulawayo, has returned home for a few months’ holiday. 
His address is c/o Messrs. J. Stone & Co., Deptford, S.E. 

On June 6th, at Pernambuco, Mr. F. W. A. Knicut, electrician c.8. 
Norseman, the Western Telegraph Co., was married to Mary Gerard 
Rawlinson, only daughter of the late James Rawlinson, C.E. 

Mr. HENRY CLIFFORD, of Blackheath, formerly engineer-in-chief 
of the Telegraph Construction and Maintenance Co.’s Works, who 
died last May, left estate valued at £89,210 gross, with .net 
personalty £87,718 2s. 9d. 

In view of the extension of his consulting practice, Mr. MORGAN 
WiLLIAMS has taken into partnership Mr. HARorp W. COUZENS, 
M.I.E.E., and the business of the firm will henceforward be carried 
on under the title of Morgan Williams & Couzens. Mr. Couzens, 
in addition to his extensive experience of electricity supply work- 
ing, has for several years past been engaged in the design and 
supervision of electric power, traction and lighting undertakings on 
behalf of Messrs. Kincaid, Waller, Manville & Dawson, so that he 
will be in a position to devote himself more particularly to these 
matters. 

Mr. A. E. SHORT was again appointed on Friday last to the 
position of electrical instructor, under the Middlesex Education 
Electricity Class, Enfield Centre. 

Mr. L. E. Wirsow, chief electrician for the National Telephone 
Co. in the Manchester district, was last week presented with a 
Sheraton bureau bookcase by the staff, as a token of esteem on his 
retirement from the company's service to take up an important 
position with the General Electric Co. Mr. Wilson has been asso- 
ciated with the development of telephones since 1885, and has 
carried out some notable work. In July, 1898, when the King (then 
Prince of Wales) was confined to his room with an injured knee, he 
installed the electrophone there, and remained in personal attend- 
ance to ensure the supply to the royal patient of music, &c., from 
theatres and the opera, and of Church services. In May, 1899, he 
was in personal attendance on Queen Victoria at Windsor Castle 
for a similar purpose. The great fire at the London Wall exchange 
in 1902 brought Mr. Wilson's organising capacities to the fore. 
The fire was still burning when reconstruction was begun, and over 
3,000 subscribers' lines were replaced within a short time by a large 
staff working day and night. No sooner had this exchange risen, 
as it, were, from its ashes, than Mr. Wilson was sent to the important 
centre at Manchester, where, by much uphill work, he has re-organ- 
ised the system, to the benefit of the company and the satisfaction 
of subscribers. That in so doing he has gained the confidence and 
affection of the staff, was evident at the farewell meeting when the 
presentation was made. 

BigrHpAY Honovurs.—It is with great pleasure that we record 
the fact tbat a few crumbs of distinction have fallen to the 
scientific and engineering world in the recent distribution. Lord 
RaAYLEIGH, O.M., F.R.S., has been sworn of his Majesty’s Privy 
Council, of which he will be one of the most distinguished 
members. The honour of knighthood has been conferred upon 
Prof. Sir A. B. W. KENNEDY, LL.D., F.R.S., of whom it must be 
said that the honour was richly deserved many times over, and 
should have been conferred long ago; Sir J. C. Lams, C.B., late 
assistant secretary to the Post Office, and most highly esteemed by 
all classes; and Sir J. CLIFTON RoBiINSON, whose activities in tram- 
way development are well known. We tender our congratulations 


to the worthy recipients of these honours, and regret that the list is 
not longer. 


Obituary.—The Journal Télégraphique announces the 
death of Mr. Gascard, secretary to the Bureau Internationale des 
Administrations Télégraphiques, which took place on the 19th ult., 
at Berne. The compilation of the official vocabulary was under- 
taken by this gentleman when the work was entrusted to the 


Bureau at the International Telegraph Conferences at Paris and 
Buda-Pesth. 


NEW COMPANIES REGISTERED. 


Bombay Electric Supply and Tramways Co., Ltd. (86,056). 
—This company was registered on June 27th, with a capital of £1,200,000 in £10 
shares (60,000 preference), to adopt ah agreement with the British Electri¢ 
Traction Co., Ltd., providing (1) for the transfer to this company of the existing 
tramways in Bombay and of the freehold and leasehold property of the rm 
Tramways Co., Ltd. ; (2) for the grantto this company of the concessions referr 
to in an agreement dated March 11th, 1901, between thé Corporation of Bombay 
of the first part, W. L. Harvey, the Commissioner for Bombay of the second part, 
and W. G. Bingham of the third with certain modifications; (3) for the 
transfer of a licence for the supply of electrical energy, and the grant to this 
company of a licence for the supply of energy for electric traction in the city of 
Bombay; and (4) for the transfer of certain plant and materials already 
supplied, and the carrying out of certain works therein mentioned, to take over 
the said tramways and the undertaking of the Bombay Tramways Co., 
Ltd., to reconstruct and equip such tramways for electric traction, to 
lay down, construct, equip and maintain new electric tramways in 
connection therewith, to on in Bombay the business of tram- 
way and railway proprietors, suppliers of electrical energy, carriers of 
passengers and goods, electrical engineers, electricians, contractors and manu- 
Íacturers of electrical apparatus, to register the company in Indis in pursuance 
of the Indian Companies’ Acts, &c. The first subscribers (each with one share) 
are :—C. B. B. Hilton, Donington House, Norfolk Street, W.C., managing 
director; E. Garcke, Donington House, Norfolk Street, W.C., managing 
director; C. H. Dade, Donington House, Norfolk Street, W.C., company secre- 
tary; C. W. G. Little, Donington House, Norfolk Street, W.C., engineer; Lord 
Vaux of Harrowden, Harrowden Hall, Wellingborough; E. Hopwood, Don- 
ington House, Norfolk Btreet, W.C., company secretary ; and F. C. Rimington, 
c/o the Credit Lyonnais, Cockspur Street, 8.W., managing director Bombay 
Tramway Co., Ltd. No initial public issue. The number of directors is not 
to be less than three nor more than seven; the subscribers are to b ges the 
first; qualification, £500; remuneration, 49,000 per annum (4 for the 


chairman and the balance divided bet them). Directors. power of 
limited to amount of nominal 


ween 
borrowing on debentures or debenture stock 


espital. € egistered office, Donington House, Norfolk Street, Strand. 


Dewsbury Electric Manufacturing Co., Ltd. (85,100).— This 
company was registered on July lst, with & capital of £5,000 in £1 shares, to 
acquire the business of friction, derrick and locomotive orane overhead 
traveller makers, machinery merchants and general engineers carried on at 22, 
Listerhills Road, Bradford, and elsewhere, as ‘‘ Roberts & Kaye," to adopt an 
agreement with C. H. Kaye, W. G. Thomson and J. Bentley, and to carry on 
the said business and that of electrical engineers, manufacturers of &nd dealers 
in electric, magnetic, telegraph, telephonic and other appliances and apparatus, 
&c. The first subscribers (each with one share) are :—-C. H. Kaye, 20, Chesham 
Street, Bradford, mechanical engineer; W. G. Thomson, 87, Waverley Road, 
Bradford, mechanical engineer; J. Bentley, 11, Grange Road, Bradford, builder 
and contractor; W. Fowler, 198, Salisbury Terrace, Bradford, electrical engi- 
neer; H. Green, Westfield, Bradley, Keighley, electrical engineer; Miss A. M. 
Bentley, 11, Grange Road, Bradford ; and J. C. Whitaker, 9, Heath Road, Brad- 
ford, clerk. No initial publie issue. The first directors are J. Bentley (manag- 
ing director), W. G. Thomson, C. H. Kaye and H. Green; qualification, £150. 
Registered office, Engineering Works, Kilpin Hill, Heckmondwike. 


Caracas Electric Tramways Co., Ltd. (35,073).—This com- 
pany was registered on June 28th, with a capital of £25,000 in £1 shares, to 
acquire concessions, rights and privileges for the construction of tramways, 
light or other railways, or systems of communication or conveyance in 
Venezuela or elsewhere, and to carry on the business of tramway and railway 
proprietors, carriers of passengers and goods, electrical engineers and con- 
tractors, electricians, manufacturers of and dealers in railway, tramway, 
electric, galvanic, magnetic and other apparatus, &c. The first subscribers 
(each with one share) are :—J. E. Gunyon, North Cray, Kent, secretary ; E. C. 
Smith, 1, Crichtons, Romford, clerk; P. J. V. Capern, Kingswood, Stradella Road, 
Herne Hill, S.E., clerk; F. H. Burr, 9, Trinity Avenue, Southend, secre $ 
W. R. Jones, 2, Tenby Villas, Bt. Stephen's Road, Hounslow, clerk; 8. V. 
Lewis, Honeglade, Park Road, Forest Hill, 8.E., clerk; and A. S. Wigmore, 
6, Benson Road, Forest Hill, §.E., clerk. No initial public issue. The number 
of directors is not to be less than two nor more than five ; the subscribers are to 
appoint the first; qualification, one share; remuneration as fixed by the 
company. 


CITY NOTES. 


Chili Telephone Co. 


THE report of the directors for the year ended March 31st, 1905, to 
be presented at the ordinary general meeting on the 13th inst., 


states that the gross revenue in Chili from all sources was $978,746, - 


showing an increase of $62,204. The expenditure in Chili was 
$445,140, an increase of $22,731. The net income in Chili from all 


sources was $533,606. The average rate of exchange for the year. 


was 16:30d., as compared with 16 30d. in the previous year, giving 
a decrease for the vear of O'06d. Converted into sterling at this 
rate, the net income was £36,227, an increase of £2,540. The 
liquid assets and liabilities in Chili on March 31st, 1905, were 
valued at 163d., the current rate of exchange on that day, as com- 
pared with 168d., at which they were valued on the corresponding 
date of the previous year. The balance tothe credit of the revenue 
account, including £2,502 brought from the previous year, is 
£34,547, of. which £15,360 has been carried to reserve for renewal 
of plant, &c. An interim dividend of 3s. per share, less income- 


tax, was paid on January 14th last, and the directors now recom-: 


mend a final dividend of 5s. per share, less income-tax, leaving a 
balance of £2,467 to be carried forward. The total mileage was on 
March 31st, 1905, 10,759 miles 1,658 yards, an increase of 875 miles 
1,190 yds. In accordance with the articles of association, the 
Hon. Herbert T. Allsopp retires from the board of directors, and, 
being eligible, offers himself for re-election. The auditor, 
Mr. Thomas A. Welton, also retires and offers himself for re- 
election. 


Edmundson's Electricity Corporation. 


THE directors’ report for the year ended March 31st, 1905, says 
that, including the sum of £13,924 brought forward from last year, 
the net profit, after payment of debenture interest, amounts to 
£68,916. After deducting dividends on preference shares paid and 
accrued, amounting to £22,007, and an interim dividend at the rate 


of 5 per cent. per annum on the ordinary shares, amounting to: 


£8,750, there remains a balance of £38,159, which the directors 
recommend should be appropriated as follows :— 


Final dividend on the 70,000 ordinary shares at the rate of 9 per 
cent. annum, making 7 per cent. for the year .. .. £15,750 0 0 
Dividend at the rate of 7 per cent. on 10,000 ordinary shares 


issued in November, 1904 .. ; 766 0 0 
Reserve fund v a ss si 6,085 9 11 
Carried forward  .. se ea 15,007 6 7 

£38,158 16 6 


The trading profit for the first time shows a small decrease, but, 
on the other hand, the income derived from investments has con- 
siderably improved. it is on a continuance of this improvement 
that the progress of the corporation will in future mainly depend. 
During the year 10,000 preference shares, 10,000 ordinary shares, 
and £37,804 debenture stock have been issued. The premiums 
received in respect of these issues, less expenses, amount to £13,365 
and have béen added to the reserve fund, which, with the contri- 
bution proposed to be made from revenue account, will be thereby 
increased to £90,000. The growth of the electric lighting and 


power stations in which the corporation is interested continues to 


be satisfactory, the lamp connections having increased from 568,549 
to 761,453 during the year. The central station at Newbury was 
completed and opened in January. Good progress has been made 
in connection with the central stations at Inverness and Ramagate, 
both of which will be opened during the next few months. ese 
will complete the whole of the central stations which the company 
at present proposes to erect. 


* 
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Greenwood & Batley. 


Tue seventeenth ordinary general meeting of this company was 
held at 16, Gt. George Street, Westminster, on Saturday last, Mr. 
Arthur Greenwood in the chair. 

In moving the adoption of the report (ELECTRICAL REVIEW, 
\ol. .66, p. 1069), the CHaIRMAN said that he must con- 
gratulate the shareholders upon its satisfactory character. 
There was a further increase of £6,000 upon last year’s report, due 
very largely to important orders received during the latter part of 
the year, and which were completed within the specified time. The 
result of the year's trading, together with the carry over from last 
year, left them with £35,859 to deal with, and out of that the 
directors had devoted £7,500 to depreciation. That was an increase 
over the amount allotted to depreciation last year, and they thought 
it was advisable, because they had turned out a lot of old plant to 
make room for more improved plant. The sum of £5,000 had been 
added to the reserve account—bringing it up to £35,000. The divi- 
dend proposed on the ordinary shares was 6 per cent., in place of 5 
per cent. The directors intended to continue their policy of paying 
a moderate dividend upon the ordinary shares until the financial 
position of the company had been strengthened. The dividends 
and provisions absorbed their available funds with the exception of 
£6,026, which they proposed to carry to the next account, and that 
was over 50 per cent. more than was carried over in any previous 
year. The shareholders would remember that last year they did 
not add to the reserve account, but wrote off the sum of £5,000 for 
their investments in affiliated companies. He was pleased to say 
that the directors considered the figures at which those investments 
now stood—-£37,625—was a justifiable one, and they did not pro- 
pose to alter it. The principal company in those investments was 
the de Laval Steam Turbine Co. They had spent a great deal of 
money in the development of that steam turbine, and they were 
nuw making substantial progress. The experimental stage was 
passed, and the sales of the turbine were steadily increasing. The 
slight profit made during the year before last had been considerably 
increased, and he looked forward with great confidence to that 
business. Referring to the Russian Engineering Co., the chairman 
remarked on the state of that country, and said that as matters 
must at some time become more settled, he hoped that brighter 
prospects were in store. In conclusion, he said that the company's 
central electric station was now practically completed. They had 
300 n.r. entirely consisting of de Laval turbines, and the result 
had fully justified the expenditure. 

[Ihe motion was seconded by Major-General [E. MICKLEN, and 
rarried. 


Birmingham and Midland Tramways Co. 


THe directors state in their report that the total revenue for the 
year, including £696 brought forward from the previous account, 
amounts to £108,626, and, after deducting expenses chargeable to 
revenue (including repairs and maintenance), there remains 
£30,948. Deducting interest on the debenture stock and the 
dividend on the 54 per cent. preference shares, amounting together 
to £14,996, there is an available balance of £20,951, which the 
directors propose should be applied as follows:—To payment of a 
dividend on the preferred ordinary shares at the rate of 5} per 
cent. for the year ended December 31st, 1904, £19,250; to be 
carried forward to next account, £1,701. The traffic receipts have 
offered during the past year by reason of the dislocation of traffic 
brought about by the reconstruction of the lines for electric traction. 
The work has, however, now been completed, and the receipts have 
materially increased, The expenditure on capital account during 
the past year amounted to £160,918, including outlay on the 
reconstruction of lines, the erection of a power house and trans- 
forming stations, the purchase of cars, &c. The balance of the 
outstanding debentures of the old, issue, amounting to £9,900, was 
paid off in May, 1904. An issue of £200,000 44 per cent. first 
aebenture stock was made in June last, in order to provide in part 
tor the reconstruction expenditure. A further amount of stock has 
recently been issued, and will appear in the accounts for 1905. 
The subscribed share capita! and debenture stock of the company as 
on December 31st consisted of 20,978 64 per cent. fully-paid pre- 
ference shares of £10 each, 35,000 fully-paid 7 per cent. preferred 
ordinary shares of £10 each, 35,000 fully-paid deferred ordinary 
shares of £10 each, and £200,000 44 per cent. debenture 
stock. The total ronte mileage of tramways operated by the joint 
committee is 984, of which 793 are electric, and the remainder are 
worked by cable, steam and horses, while there are 13% miles of 
tramways and light railways for which powers have been obtained, 
out which are not yet constructed. 


United River Plate Telephone Co. 


TEE nineteenth ordinary general meeting of this company was held 
- Tuesday st Winchester House, Mr. J. Irving Courtenay pre- 
siding. 

in moving the adoption of the report (ELECTRICAL REVIEW, 
VoL 56, p. 1070), the QCHarRMAN said that since he last 
addressed the shareholders he had been to South America 
and bad carefully inspected all the principal properties and 
stations of the company in Buenos Ayres, Rosario, Cordoba, 
La vati, and elsewhere, and as the result of bis investigations 
he was able to give the shareholders the assurance that the com- 


pany was firmly rooted. Tke progress of the company during the 
year under review was shown by the increase in the number of 
subscribers in the Buenos Ayres section, which had been con- 
siderably in excess of that of any previous year. The revenue 
had increased proportionately, although the net revenue 
had not increased in quite the same ratio because ex- 
penses of all kinds had materially advanced in the River 
Plate during the year. The capital of the company had 
been increased by £60,000 by the issue of 12,000 new ordinary shares 
in June, 1904. Sundry creditors were £10,874 less than the 
previous year. A further sum of £10,000 had been put aside for 
renewal of plant, while £15,000 had again been added to the reserve 
fund. On the credit side of the balance-sheet they had the addi- 
tional capital outlay for the year— £52,501 12s. 10d. The increase 


in subscribers had rendered necessary the incurring of an expendi- 


ture for instruments, lines, underground plant, &c. Sundry debtors 
stood at £5,540, but that sum included a large marine insurance 


claim for copper wire lost in transit through the foundering of a. 


vessel. The company's real estate had been increased by £6,040, 
and their securities at cost showed an increase of £11,690. The 


profit and loss account showed that the receipts in the River Plate. 


had increased by £16,260, while maintenance charges and 
general expenses were £12,057 higher than during the 
previous year. The latter increase was due to somewhat 
exceptional circumstances, for they had renewed and greatly im- 
proved some of their more important trunk lines entirely out of 
revenue, and they had also had to suffer an unusually large amount 
of damage occasioned by storms. The balance of profit fur the vear 


was £2,448 in excess of the preceding year, and the directors were | 


thus able to recommend a final dividend of 5 per cent. on the 
ordinary shares, making with the interim dividend a return of 
8 per cent. for the year, free of income-tax. As was stated in the 
report, the directors intended to make an immediate issue of 
£50,000 in ordinary shares, which would be offered to the ordinary 
shareholders at par. 

The report was adopted. 


Tramear Manufacturers’ Combine, 


ACCORDING to a correspondent of the Financial Times, the 
acquisition by the Electric Railway and Tramway Carriage Works, 
Ltd., of Preston, of the Castle Car Works (late G. F. Milnes & Co., 
Ltd.) of Hadley, Salop, and the British Electric Car Works, of Old 


Trafford, Manchester, has now been completed. It has been decided - 


to raise the share capital of the Preston company to £300,000 by 
the creation of 150,000 6 per cent. cumulative preference shares of £1 
each, and to change the name to the United Electric Car Co. The 
debenture capital remains at £50,000, but the £5 ordinary shares 
are to be split into £1 shares. 

The Castle and the British Works recently went into liquidation. 
Their works were then offered for sale, and were purchased jointly 
by the Metropolitan Amalgamated Railway Carriage and Wagon Co., 
Ltd., and by representatives of the Preston Works and Messrs. Dick, 
Kerr & Co., namely, Messrs. John Kerr, George Flett and William S. 
Laycock. These purchasers have now resold the two works to the 
United Co. for, it is stated, £85,000. In order to provide the purchase 
money and £15,000 for additional working capital, the directors of 
the United Electric Car Co. are about to issue 100,000 of the new 
preference shares; 75,000 will be offered to the share and stock 
holders at par, and 25,000 are being taken at par by the Metropolitan 
Amalgamated Carriage and Wagon Co. 

In the opinion of the directors, the serious drop in the profits of 
the Electric Railway and Tramway Carriage Works for the year 
ended June 30th, 1904 (when only 5 per cent. dividend was paid on 
the ordinary shares), was chiefly due to severe competition and the 
cutting of prices. The acquisition of the above-mentioned concerns 
will, they consider, not only lessen the competition, but should also 
enable the United Co. to largely increase its own output. Two 
gentlemen connected with the Metropolitan Amalgamated Railway 
Carriage and Wagon Co. have been nominated directors of the 
United Co. 


The Electric Construetion Co. 


THE report of the directors, to be submitted to the shareholders at 
the annual general meeting, to be held on’ Thursday next at 
Winchester House, Old Broad Street, E.C., at 12.30 p.m., states 
that the net profit of the year is £3,908 14s. 3d., and, adding 
£3,805 3s. brought forward from last year, the amount available for 
distribution is £7,713 17s. 3d. The directors recommend that a 
dividend at the rate of 7 per cent. per annum be paid on the pre- 
ference shares, absorbing £4,394 12s., and leaving a balance to be 
carried forward to next account of £3,319 5s. 3d. The buildings 
and plant have, as formerly, been thoroughly maintained out of 
revenue, and £5,000 has been credited to depreciation account. 
The latter account now amounts to £58,000, and the general 
reserve fund to £32,000. 'The competition referred to in the last 
report has been intensified during the year, and still continues, but 
there are signs of improved trade in the near future; meanwhile 
every effort is being made to meet by economy and improved 
administration the jme prices now current. 'The directors who 
retire at the annual general meeting are Sir James Pender, Bart., 
and Mr. Philip Edward Beachcroft. They are eligible for re- 
election. The auditors Messrs. James Meston & Co, offer a 
renewal of their services. l 
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The Electric and General Investment Co. 


Tre 16th ordinary general meeting of this company was held ôn 
Wednesday at Winchester House, Mr. George Herring tn the chair. 
"In moving the adoption of the report (Exzctrica Review, 
Vol 56, p. 1029), 
was rather doleful when he addressed them, but this year 
he thought that there was reason to be cheerful. It was 
true that there was a decrease in the profits of some £2,600, 
but things were not so bad as they looked. The capital account 
remained the same. The loan account stood at £46,000, against 
£122,000 for the previous year, and £309,000 the year before that. 
They had, therefore, greatly reduced that item. The loan account 
on behalf of clients was much smaller, but that was not so satisfac- 
tory, as it meant less business done. Sundry creditors stood at 
£56,361, and the balance of profit and loss account was £4,276. 
The investments of the company had progressed very favourably, 
and they had sold some at an advantage. 

The report was adopted, and it was agreed to pay a dividend 
of 4s. per share on the ordinary shares for the year and £20 per 
share on the founders' shares, which, with the £10 per share out 
of dividends received on the trust investments, would make a total 
distribution of £30 on each founders’ share for the year. 

Mr. Emile Garcke was re-elected on the board, and the pro- 
ceedings terminated with a vote of thanks to the Chairman. 


Electrical Power Storage Co. 


THE report of the directors to be presented to the shareholders at 
the ordinary general meeting, to be held on Thursday next at the 
offices of the company, at 2.30 p.m., states that the profit for the 
year ending May 31st, including the balance of £470 173. brought 
forward, is £9,600 14s. 8d. Out of this sum the directors have 
carried £1,000 to the contingent fund, and set aside £2,600 for 
depreciation of patents, goodwill, &c. They recommend again the 
payment of a dividend of 6 per cent. on the ordinary share capital, 
which will absorb a further £5,389 13s. 7d. aud leave £711 1s. 1d. to 
be carried forward. In addition to the £2,500 set aside as above, 
the directors have transferred £13,500 from the special reserve 
account, making £16,000 in all, which has been applied in reduction 
of patents, goodwill, &c. This leaves £10,000 at the credit of 
special reserve to provide for possible diminution in the value of 
the assets, for repayment of debentures, &c. The buildings, plant, 
tools, &c., have been maintained in thorough repair and condition 
at a cost of £3,540 18s. 4d., which sum has been provided out of 
revenue. The directors are glad to record another satisfactory year, 
notwithstanding the continued industrial depression and increased 
keenness of competition. The retiring director is Mr. Frederick 
Green, who offers himself for re-election. The auditors, Messrs. 
James Meston & Co., chartered accountants, also offer themselves 
for re election. 


 Marcóni's Wireless Telegraph €0.—4Àn extraordinary 
péner&l meeting will be held on the 11th inst. to consider a 
resolution to increase the capital of the company to £600,000 by the 
creation of 200,000 further shares of £1 cach. It is also proposed 
to make certain alterations in the articles of mnssocintion.— 
Financial Times, 


Barcelona Tramways Co,—<A contract has been 
entered into, subject to the approval of the shareholders, for the 
sale of the company’s undertaking at a price which, including 
accrued profits to June 30th last, will permit, after paving off the 
debentures, debenture stock, and preference shares with interest, 
of a return to the ordinary shareholders of approximately £14 
per share. An extraordinary general meeting of the company will 
be. called in the course of a few days to submit the agreement for 
approval.— Financial News. 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in, and 
to grant a quotation to— 


County of Durham Electrical Power Distribution Co., Ltd.—50,000 ordinary 
shares of £5 each, and 50,000 preference shares of £5 each (special application). 

Hastings and District Electric Tramways Co., Ltd.-—£125,000 44 per cent. 
debenture stock. 

The Stock Exchange Committee has ordered the following 
securities to be quoted in the Official List :— 

British Electric Traction Co., Ltd.—Further issue of £415,422 5 per cent. 
perpetual debenture stock, and £160,178 44 per cent, second debenture stock. 

Eastern Extension, Australasia and China Telegraph Co., Ltd.-—-Further 
issue of £150,000 4 per cent. mortgage debenture stock (perpetual). 

Potteries Electric Traction Co., Ltd.—Further issue of £25,000 44.per cent. 
debenture stock. 


The Electric and General Investment Co.—The 
warrants for the half-year's dividend, payable July 1st, on the 6 per 
cent, cumulative preference shares of this company have been posted. 


Cape Electric Tramways,—An interim dividend of 
24 per cent., free of tax, has been declared. 


South Metropolitan Electric Light and Power Co.— 
Allotment letters in respect of debenture stock, and also of the 
ordinary and preference shares, offered for subscription on the 
terms of a circular dated June 28rd, 1906, have been posted. 
The ordinary and preference shares were very largely over-sub. 
scribed by the existing share and debenture stock holders. 


the CHaIRMAN said that last year he 
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STOCKS AND SHARES. 


Wednesday evéning. 
WtirH the half-yearly dividend money coming into the Stock 
Exchange, investment markets all round received a fillip, although, 
on the whole, prices did not respond so readily to the demand as 
is usually the case. 

Electricity Supply securities, for iustance, cannot boast a single 
advance on the week, but, on the other hand, Telegraph descriptions 
show a good sprinkling of rises, and in one or two cases stocks have 
recovered the whole of the dividend. Anglo-American 6 per cent. 
Preference is a point better at 1064-1074, but the Deferred has 
slipped back } to 141-15. Cuba Preferences have risen } to 17-18 
on a small demand. Great Northern Telegraphs are the same price 
er dividend as they were cum dividend—viz., 33-34—and the saine 
may be said of Westerns at 134-14 ex dividend. National Tele- 
phone Preferred stock was wanted, and is 4 percent. up at 112. 

Underground Electric Railways have enjoyed a little activity. 
Baker Street and Waterloo Debentures were in fair demand at 
about 6 premium, and Great Northern and Charing Cross issues 
were also in some request. The mishaps on the Inner Circle last. 
Saturday, the first day’s running of the electrified trains, had little 
or no effect on the prices of the stocks. It must not be forgotten 
that many people who would not travel on this railway before, 
owing to the objectionable fumes, will now be returning, and, 
therefore, the increase in the traffic receipts should go up by leaps 
and bounds. Take, for instance, the Metropolitan line, where an 
increase,of 25 per cent. in the gross traflies would increase the 
dividend by 3 per cent., making it a 6 per cent. stock. 

Again, an increase of 50 per cent. in the gross traffic of the 
District would enable the company to pav the interest on all the 
pre-Ordinary stocks in full and give 14 to 2 per cent. on the 
Ordinary stock. ; ; 

As regards the City and South Tondon, the market is going for a 
reduction in the dividend owing to the competition of tramcars on 
the South side of the river. It will be remembered that the electric 
tramways to Clapham were opened in May, 1903, aud those to 
Streatham on July 1st, 1904, so that we have now seen the worst of 
the tramway competition as regards the City and South London. 
The Northern extension from the Angel to King’s Cross and Euston 
is in course of construction. As this extension will bring the line 
into communication with the three most important trunk lines, 
namely, the North-Western, Midland and Great Northern, we think, 
when the extension is completed, the line will have a bright future 
before it, 

As regards Electrical Manufacturing concerns, thete is little of 
interest to be noted. Telegraph Constructions have fallen a point to 
31-33. The dividend on Electrical Power Storage Ordinary shares 
for the year ended May 31st is 6 per cent, A year ago the dividend 
was at the same rate. 

As we said above, there are no movements to record in Electri- 
city Supply shares. The market at the moment is inclined to be 
tender, as the “ Administrative County of London Bill ” is up before 
the House of Commona this weck. 

We understand the new issue of South Metropolitan Electric 
Ordinary and Preference shares was over-subscribed for to some 
extent. " 

An interim dividend of 24 per cent. on Cape Electric Trams has 
been declared. The price is steady round about 18. 

The capital of the Urban Electric Supply Co. is to be increased 
to £650,000 by the creation of 30,000 new Ordinary shares of £5 
each, to rank pari passu with the existing Ordinary shares. A 
resolution to this effect was passed at a meeting of share and 
debenture-holders held on the Sth inst. The shares are not likely 
to be issued for some time to come. 

The report of Edmundson's Electricity for the year ended 
March 31st, 1905, shows that the company is continuing to make 
excellent progress. The profit for the year is, roughly, £63,800, as - 
against £63,800 odd for the corresponding period of last year, 
whilst income from investments amounts to over £30,000, as against 
nearly £19,000. About £4,000 less has been written off, which, 
however, is accounted for by the fact that the capital is much bigger 
this year than last, aud therefore considerably more had to be paid 
away in interest aud dividends. The shares are unchanged in price, 
both the Ordinary and Preference keeping steady at 54-64 and 63 
respectively. 


Eastern Extension. Australasia and China Telegraph 
Co.—The directors have declared an interim dividend for the 
quarter ended March 31st of 2s. 6d. per share, free of tax, payable 
on the 15th inst, 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Stock ; 7 Business done 
Present NAME or | Dividends for the last E i week ended 
Issue. x Share. three years, une 28th, July 5th. J iae 
i x * 
| 1902. 1903. | 1904. Bele Lowest. 
91,800 | African Direct Telegraph, 4% Debs. i - "d T ..| 100 4% 4% 4% 100 —108 | 98 —101 xd xs p 
25,000 , Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 Bs AS x 10 Nil Nil Nil 21— 23 21— 22 
119,700 Do. do. 695 Debs., Nos. 1 to 1,250 Red...  ..  ..| 100 Nil Nil Nil 89 — 94 70 — 15 
763,580 | Anglo-American Telegraph .. : i be vs E .. | Stock | 60/6 61s. 2307 59 — 61 59 — 61 et T 
4,118,210 | Do. do. do. 6% Pre.  .. I .. .. fl] Stock | 6% | 6% | 5% | 1054-1 1064—1074 1074 Bt 
$13:0.| Do. - do. Deferred- e... o. s. | Stock 1/- Qs, il 144— 1 143— 15 lójg | 14 
44,000 ' Chili Telephone, Nos. 1 to 44,000 .. .. .. .. .. e 5 6 $ 7 8 9 i T 7 Ut 7 
15,000,0002 ' Commercial Cable ; e ..19100 8 8 8 - T 
1,982,866. Do. do. Sterling 500 year 4 % D Deb. Stock Red. . =. | Stock | 4% | 4 4 974— at 964— id xd | Nå 962 
16,000 | Cuba Telegraph .. is s e n 10 6452 | 10 5 8 — 8— 8 
6,000 Do. 10 % Pre. .. .. .. .. .. . ..| 19 | 10% |5% | 10 164— 17 17 — 18 
12,981 | Direct Spanish Telegraph, Ord.  .. m BE A es $3 5 4% 4 4 BR 
6,000 Do. do. 10% Cum. Pref. .. .. .. .. 5 | 10 10 10 9— 9 9 — 94 
80,000 Do. do. 44% Debs. .. .. .. .. ..| € 4 43 4k 102 —104 100 —108 xd 
60,710) | Direct United States Cable 20 » | 3% 14— 112 113— 113 118 11} 
74,500 | Direct West India Tabi: a% % Reg. Deb., within Nos. 1 toi 200, Red. | 100 44% 43% 44% 101 —103 99 —101 xd 
4,000,000 | Eastern Telegraph, Ord : s Stock | 7% | 7 "a 141 —144 141 —144 484 | 141 
2,000,000 Do. em Stock Le pate see | 200 ay a5 "e. 90 — 92 90 — 93 91 
1,896,814 Do. Mort. Deb. Stock Red. . .. we | Stock | 4 4 4 107 —109 107 —100 1 1 
300,000 | Eastern Extension, EREA and China Telegraph Js E: 10 7 & . 796 7 133— 14 1 14 1348 13 
400 Do. 4% Deb. Stock. . Stock | 4 a% | 4 1051—107 1053—107 y 
300,000 | Eastern & South AA Tele., 4 95 Mt. Db., Nos. 1 to 8 ,000, red. 1909 | 100 4% 4 & 4 1004—102 1 1 
200,000: Do. do. Bee Mort. Debs. (Mauritius d )4 to 95,000 25 4 e 4 4 1 102 1004 —102 102 
180,887 | Globe Telegraph and a : 10 23 18 7* op 58% 1 1 104— 1 105, ial 
180,387 Do. do. FI Pret. W^ ocwe^ WEM xm 10 Re 6 6% 144— 14 144— 14 142% 14 
150,000 | Great Northern Telegraph, of Co nhagen 10 123 1599 |24 96 33 — 84 33 — 84 
45,500 i Halifax and Bermudas Cable, 4 96 1st Mort. Debs, within Nos. | 100 4496 44% 4496 101 —103 99 —101 xd 991 
17,000 | Indo-European Telegraph ess. s. s. | 25 [1095 |1093$ 118 96 49 — 51 49 — 51 504 49 
72,660 | Monte Video Telephone Co., Ltd. Ord. .. i ed a 1 8 8 96 T = . .:. 
1,983,283 | National Telephone, Pref. Stock ..) 1.) I I O | 10 6 X 6% |.6 11 —112 1114-112 1193 | 1113 
1,966,667 Do. Def. Stock  . Ek. eé, XR. een 00 44% | 5 2 5 102 - 104 102 — 104 1034 | 1023 
15,000 Do. do. 6 % Cum. Ist Pref. |. e el LAN E 10 6 96 6 6 13 — 14 13 — 14 ae m 
15,000 Do, do. 6 % Cum. 2nd Pref.. Au. Cd 10 6% | 6955, | 6% 12 — 13 12 — 18 124 
250000 | Do. do. 6% Non-cum. 3rd Pret., 1 to 250,000 ..  .. 5 |} 5% | 5% | 5 bà— 59 Sh— 53 -- 
2, Do. do. 34 % Deb. Stock Red. 5. | Stock | 34% | 84% | 3 101 —103 99 —10] xd | 993 
1.660,09 | Do. do. 4% Deb. Stock Red. e e| 10 | 4% | 4% | 4 1034—1054 1-10 xd | 102$ 
19,313 | Oriental Telephone and Elec. PE 1 to 171,504, fully paid hp. Gee 1 6% | 64% | 68% 1 li lá— 1 lj, 1,4, 
,000 Do. do. do. 6 €, Cum. Pret. A ote 1 6 % 6 6 7 UR 15 lia— 1 
100,000 | Pacific and European Teli 4 % Quar. Debis ltol ,000 n ..| 100 4% 4 4 —1 91. —100. xd 
11,8989] | Reuter's . vs N^ 8 5% 5 5 7 8 7 
3231 | Submarine Cables Trust ; ia is is - .. | Cert. 6 % 6 6 125—128 125 —128 
58,000 | United River Plate Telephone | 5 7% | 8 8 96 T 2 7 — d Tra 7i 
40,000 Do. do. Cum. Pref., Nos. 1 to 40,000 |. 5 5 5 5 % 5 — 5 — xd 
179,947 Do. do. Debs. .. : .. | Stock | 5 b 5% | 108 —110 100 —108 xd 
15,608 ! West African Telegraph, Bliares : ae. oe 10 2 4% t% 8 9 xd 8}— 9 
West Coast of America, 1 to 90,000 and 53,001 to 53,008 24 Nil Nil il ^ io ob 2 
150,000 | West Coast of America, 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. 100 | 4 4% | 4 10 —102 —101 xd f 
207,930 | Western Telegraph, Ltd., Noa. 1 to 207, 930 rs 10 7 7 7 184— 14 134— 14 xd 13$ 13 9, 
15,000 Do. 5 % Debs. 2nd series, 1906 te wee | 100 5 b 5 102 --104 100 —102 xd : 
563,880 Do. do. 4% Deb. Stock Red. . wwe we | 100 4 4 4 108 —105 101 —108 xd | 1023 
88,931 | West India and Panama Telegraph .. e æ | 10 Nil Nil i à— 1 b— 
84,568 Do. do, do. 6 % Cum. 1st Pref. — ..  ..| 10 1% |7% | 6% 8 — 8 8 — 8 88 
4,660 Do. do. do. 69, Cum. 2nd Pref. — ..  .. 10 Nil Nil Nil 6i 53— 6i 
80,0001 Do. do. do. 5 % Debs., Nos. 1 to 1,800 ..| 100 56% | 595, | 5% | 103 —105 101 —104 xd 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
t 
40,000 British Aluminium 7 % Cum. Pref... ` ee 24 i3 js 6 Nil Nil Nil 41— 4 53 
20,000 Do. do.  "A"695 Cum. Pref. . Vue we Cu Lus 5 Nil Nil Nil di 4 
90,007 Do.. do. 4% Funding Certs. .. ie e $5 5 vs 7 m 2 2 
300,00 ! Do. do. 65% lst Mort. Deb. Stock Red. e eee | Stock | 5% | 5 5% | 100 —104 100 —104 2 Y 
133,301 | British Electric Traction oz T X T - 10 8 % 62 Fs 91— d d d z 
106487- . Do.. do. 6 % Cum. Pret. s a 10 6 95 6% od 11 11 11 11 11:5 112 
1000,00 . Do. do. - 6% Perpetual Debenture Stock ..  ..| Stock | 6% | 5% | 5 122 —124 122 —124 1224 e 
260,000 Do. do. "à 2nd Deb. Stock Red. e .. | 100 is » 433, 97 — 99 98 —100 982 
100,000 , British Insulated and Helsby Cables wh e spe. E s 5 10% | 8 26 8 im g ef : i 
100,000 Do. do. 6 %, Cum. Pref. Be ee, EUER 5 6% | 6% d 6 6 5 6 m 
50,000 | Do. do. A %, lat Mort. Deb. Red. sx wee esi 100 % | 445 E 103 —106 101 —104 xd | 1024 
00,000 ;fBrowett, Lindley & Co., O : "Nu il Nil ii i H fi: Hn e 
50 š Do. do. ` 6% Cum. Pref. .. ... .. O| £l | Nil Nil Nil | 14/6 to 15 14/6 to 15/ 
108,781 ' Brush Electrical Engineering, Ord., 1 to 105,781.. es 2x we 2 Nil Nil Nil 
150,006 Do. do. -. Non-oum. 6% Pref. .. EN " 2 6 96 6 96 6% 1— 1 i 1 
125,0001 Do. do. ' 4496 Perp. Deb. Stock M .. | Stock % 44% | 44% 92 — 95 92 — 95 
125,000} Do. do. 4 35 Perp. 2nd Deb. Stock ..  .. | Stock | 44% | 49% | 4% 79 — 82 T"m—80xà| .. 
35,000 ` Callender’s Cable Construction : ares, EON b |15% | 124% | 12195 10 — 11 10 — 11 104 
40,000 Do. do. do. 5 €, Cum. Pref. p 5 5% | 6% | 5% 5g— 58 xd 5a— 5B td 
309,000 Do. do. 4j x 1st Mort. Deb. Stock Red. ..| Stock | 43% | 44% | 44% | 106 —108 xd | 106 —108 107 
1,963,208 Central Tonan Railway, Ord. Stoc ..| Stock | 4% | 4% | 4% — 99 90 — 92 aif 
A396 . Do. do, 4% Pref. E" " ss - .. | Stock | 4% 4% 4% 101 —103 101 —108 102 
Do. :do. Def. do... .. ... .. .. | Stock | 495 | 4% | 4% 18 — 81 78 — 81 
130,000 City and South "London Railway... .. —.. 11  .. Stock 8195 2s 23% 39 — 41 39 — 41 403 
85,000 ic eee KCN Le rr Sa 3 5% | B% "n li— 2% li— 93 
! Do. st Mort. Reg. Debs. 1 to 900 of £100, and i 
NA Ei Mort Rag, Deba | © | 5% | 5% | 5% | 95 —100 w — 99 xd 
90.901 | Edison oven United Elec. Light, A” shares, £3 paid, 1to 99, ani 5 Nil Nil a li— 1à l- 1 . 
17,189. | . do. M An shares, 01—017,139 5 Nil Nil 2 2 — 2$ 2— 2 
| Do do. Deb. Stock Red. . 100 4% | 4% | 4% 84 — S9 83 — 88 xd] .. 
l odi Do. do. 5% 2 2nd E OTA Certs. - all pd. 100 5 9o 5 5% 85 — 90 89 — Of js 
112,100 ; Electric Construction 1 to 112,100 » « 2-16 4 2 i— 1 — 1 a4 
81990 Da do. 7% Cum. Pref., 1 to 81,3990  . Me. is 2 1$ 1% $s Qt A 2}— 93 " 
200,000 Do. do. 4% S Perp. 1st Mort. Deb. picks vd ..| Stock | 4% 4% | 4% 95 — 98 95 — 98 
25,000 | General Electric Co. (1900), 6 Cum. Pref. . n5 nl qe leglo% 1|. 98— 10g 91— 10 xd 
Do. do Mort. Deb. |... .. .. .. | Stock | 4% | 4% | 4% 97 —101 97 —101 
200,000 | Qu s (W. T.), Telegraph orks, Ord. . EA ee e ET 5 92095 115% | 15 % 114— 124 114— 124 11} 
300,000 po: 29. 4à % Pret.. ix T 5 44% 44% 4X 5; 5bà— bi 
45.900 44 Mort. Deb. Stock... |. | Stock | 44° | 445 | 446 | 109 —111 100 —111 
00,000 | India- Rubber, Gutts-Percha & Telegraph Works 2 7 10 10 9 10 % z. 154— 16} xd 154— 163 xd 
500,000! do. do. 4% lst Mort. Deb. | 100 495 | 4% | 4% | 100 —108 100 —103 
31,508 'Lirerpool Overhead Railway, Ord. UC MB We ed" AAO là | 12% | 14% 3)— 8 34— 3 i 
10,000 + Do. do. Pref. £10 paid ..  ..  ..  ..| 10 5% | 5*5 | 5% 94— 9i 9i— of 
37,960 | Telegra Construction and Maintenance E 12 |20% |9%% |15 X 32 — 34 81 — 33 322 31} 
150,0003 4 % Deb. Bds., No 1to 1, 1500 Red. 1909 100 4 & 4% | 4% | 103 —105 100 —103 xd 
5400000 | Waterloo & City Railway, Ord. Stock. e 100 83% | 38% | BY 9 — 93 90 — 92 90 


° Apariod of nine months, + Quotations on Liverpool Stock Exchange. f Unless otherwise stated all shares are fully paid. { From Manchester Share List. 


eee -- 


Bank rate of discount 2à per cent. (March 9th, 19065). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued)—ELECTRICITY SUPPLY COMPANIES. 


Stock re Closing Closing Business dona 
Present . Dividends for the : . 
- NAME. - | or Quotations Quotations week ended 
Issue. Share. | ast three years. June Bth. July 5th. | July 5th, 1905. 
i 1902. 1909. ; 1904. Highest;Lowest. 
29,877 Brompton & Kensington mace Light Sup., Ord., 1 to 20,000 5 = % 110% | 10 of tof ot d M ss 
10,623 Do. 1 96 ‘Cum. Pref. b 1 7 1 - is 
288,782 | Central Electric Supply 4 % Gant Deb. Stock .. 100 1 4 4 103 —106 103 —106 z : 
2000 Charting Cros and pirana leettiolty y Supply ae B A 10 % j 2 ie 8 » 3 
, um. e ` 
" an ne ve. do p vus oy % Cum. Pref. 4 d ae : — m 4n , 
850,000 Do. do. 4-% Deb. Stock Red. 100 4 96 4 2 4 & 105 —107 xd 106 —107 106 106 
44,486 |*Chelsea Electricity Supply, Ord. $3 ps - b % 6 — 
150,0007 Do. 43 96 Deb. Stock Red. ER .. | Stock | 44% 43% 4h 109 —111 108 —110 xd 
70,595 | City of London Electio Lighting, Ord. 40,001— 110, 595. . is E 10 b % 5 4 6 1 11 1 11} 11 
40,000 Do. 6 % Cum. Pref., 1 to 40, 000 x vu 10 6% 6 6 1 14 1 144 
400,000 Do. : AS Deb. Stuck, Scrip. (iss. at 115) all paid i - Phá 5 5 % 5 e 124 —128 122 —126 xd 
300,000 Do. 2nd Deb. Stock, Prov. Certs., all paid .. ..| 100 4à 4476 5 104 —106 103 —105 xd 
40,000 | County of London  Blectrc Lighting, Ord. 1— 40,000 ea zè 10 4 9 4% 44% 81— 2 a 84 
90,000 Do. 6% Pret. 40,001 —60,000 “| 9 | 6% | 6% | 893 | 1%- — 138 
` 400,0001 po: do 44 96 Deb. Stock . : us 2i de do d 113 —116 112 —115 xd 
250,000 do. 44 % 2nd Deb. Stock .. on 25 .. | Stock 4 $ 4 103 —105 108 —105 1043 E 
70,000 Eamundson’ s Electric Corporation, Ord. Shares ES M e 5 7 96 7 1% 51— 53— et 6 53 
80,000 m do. 6 95 Cum. Pref. 24 " 6 6% 6% — 6 — 64 f 
- 800,000! do. 43 % 1st Mort Deb. Stock ..| 100 4$ 44% 44% 107 —109 107 —109 109 
21,000 fondu and Enightsbridge. Electric. Yon ek 5 10 12% |12 € 114— 12} 11 124 
136,000 Do. do. do. 4 96 Debenture Stock Stock 4 96 4 ^ 4 96 101 ---108 101 —103 
" 111,000 | London Electric Supply Corporation, Limited, Ord. .. DM - 8 Nil Ni 3 5 2 — a 2— 24 
60,000 Do. . do. do. 6% Pref. .. 5 6% 14 6 ` 5— 5 6 — 5à 
871,895 Do. do. do. 4 % 1st Mort. Deb. Stock Red. Stock | 4% 4 4 4$ 99 —101 xd 98 —101 101 
100,000 Metropolitan Electric Supply, 1 to 100,000 . 6 73% 82%, | 10 91— 10 91— 10 git 931 
76,121 Do. do. 44 % Cum. Pref. 1— 71,106, £8 paid. 5 | 41 | 4 | 4455 oie — 58 5m . 
220,0001 Do. — do. ¥ Ist Mort. Deb. Btock ju 44% | 44% | 44% 111 —115 109 —118 xd " 
250, 0001 Do. do. % Mort. Deb. Stock Red. Stock EA nda 96 99 —101 98 —100 xd 10] 993 
." 950,000 | Midland Electric Corporation, 44 % 1st Mort. Deb. .. 100 434% 4 2 4496 101 —103 99 —101 xd 1 100 
. 10,852 | Notting Hill Electric Dighting 10 6 % 6 1% 141— 15i 14— 1 Ex 
59,000 Do. 496 1st Mort. Deb. : 100 + 2 4% 4% 100 —102 100 —102 à 
40,000 | St. James’ and Pall Mall Electric Light, Mer NA 5 144 144% | 144% ur 143 p 143 
20,000 Do. do. do. 1% Pref. 20,081 to 40,080 5 1% 1% 7 g 8 9 
150,000 Do. do. do. 84 95 Deb. Stock Red. 100 96 8496 34 97 — 99 97 — 99 xd n 
12,000 | Smithfield Markets Electric Supply, Ord. 5 24% 4% 4% 23— 8) 28— 394 
50,000 Do. do. do. "d pA Deb. Stock . Stock | 4 4% 4 P 79 — 83 — 88 
65,000 | South London Electricity Supply, Ord 5 13 8 % 49 8 4 — 825 33 
- 100,000 | South Metropolitan Electric Light and Power Ord . 1 Nil Nil Nil — 
50,000 (Late Blackheath and Greenwich ea % Pref. 1 Nil 7 96 7% 1 1 1i 1 
100,000 Dist. E.L.Co.) 44% 1s Ist Deb. Stock | 100 43% 44% ste 106 —108. 105 —108 
30,000 | Urban Electric Supply, on zs (6 5 X, 5 $ b 4g— 4 du i 424 42 
30,000 Do. do. 5 % Cum. Pret, ^65 5% b 5 $ 54— 5i — b 
200,000 Do. do. 43 % 1st Mort. Deb. Stock Red. 100 2s v: 104 —106 —l 105 i 
110,000 | Westminster Electric Supply, Ord. vs eg 5 12 19395 | 14 2 12 13 124— 13 12 123 
28,151 Do. do. 5% Cum. Pref. 5 5 5% 5 — Of 61— 6}xd 6 644 


Shares not officially quoted :—-Mackay Companies, ord., 392—401. Pref. 7184—14}. 
* Subject to Founders Shares. 1 Unless otherwise stated all shares are fully paid. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


Fort- | Receipts for | No. Route Fort- | Receipts for . * Route 
Locality. night the of Total to date. miles Locality. night | . the of | Total to date. miles 
ended, fortnight. | wks. open. ended. fortnight. | wks. open, 


, | 

. £ g* £ £* * | £ £* £ | £i" | $ 

Aberdeen July 1 8,102 + 49) 6 7,458 | — 983/141)... Cardiff vs ..!Juhe24 | 4,906 |-- 720 | 12 25,172 r- 81 2937, .. 

A . | June 25 704 ,— 15, 6 1,870|— 0991 8 j.. Carlisle à July 1 446 |— 78 4,496 — 449 | 7 . 

Bath ..| » 28; 1,509 1+ 190 | 26 16,404 | + 1,843 | 18 S Chatham and Dist. June29 | 1,978 |. 70 | 26 16,0566 + 1,524 | 9:5! .. 

Birkenhead . ..iJuly 2 | 929,266 |+ 32 | 18 18,932 | — 211/18 5| .. Colchester - » 28: 482 M 48 10,328 sU a vs 

+Blackburn .. ..iJune28 | 1,100 '+ 110 | 134 13,667 | + 648 14'95| . Cork » 29) 1,175 }+ F9 | 26 11,999 '+ 617 | 9°69, T 

Blackpool |.» 29, 98,994 |41,511 | 13 12,521 | + 1,248 11-87, .. Darlington July 1 417 — 14 ; 18 2,681 e 48 P 

»  —Fleetwä| July 1| 3,778 |+ 290| 26 9,812 | — 8 Darwen Mi 4971 |- A48 | 13 9,999 |+ 159 425|.. 

i — Lytham | June 22 | 1,602 |+- 753 | 84 7,608 9 !.. Dover May 13 891 |- 10 19 9,96 |— 65 85]. 
Bolton .. | July 2 | 4,218 |+ 485 | 14 652, + 980|-2 | ., Dublin June30 | 11,470 |+ 488 | .. , 195,878 |+ 9,969 | 485 |-- 14 

Bournemouth ..| June28 | 2,860 |+ 766 | 124 | 15,217 12:5 Dundee » 28, 1748+ 58 s a s Er 

Bradford E .. {July 1 8,843 |— 857 | 12 58,752 | — 1,716 | 54 East Ham July. 1 1,781 |+ 944 | 18 11,119 4+7 |784 6:8! .. 
Brighton .. ...| 4, 2|, 2,87 |— 81|14 | 133,868 9:5 Glasgow M 1865 | -- 9,984 72,544 |£ (2,885 | 16 j+ 5 

Bristol d» ..| June30 | 11,905 |+ 720 a é 98:5 Gloucester June 28 656 |+ 20) 11 976 1 9 |... 
Halifax T » 21| 4,028 | +1,067 | 18 18,746 |+ “980 85:5 1+ 23 

Huddersfield ..|July 1| 9,711 |+ 158,18 | 17,175 |- 9041198 |.. 

, Hull ex » 1| 4993 |— 5918 28,429 | + 10 |13:5| .. 

: ‘Brit. Elec. Trao. Co. l ] +liford ss .. | June17 683 |+ 180 | 11 5,480 — 148 | 6°62; .. 

: Ilkeston n| $» 28 954 |— 429 18 1,648 Ž 960 | 4 i.. 
Airdrie . Jaune | 417 |— 10/95 | 4,918/+ 9 g|.. || Ipswich ..  ..|July 1| 97%5|— 89,13 | 5,80 — 58 10€ 
Barnsley . » B S71 — | ,, 8, — 119) 8 Isle of Thanet... » 1| 1,707 |\— 182 | 96 10,618 670 ; 11 
Barrow . » B 646 |+ 324 5,409 | + 1,415 | 5:31 Kirkcaldy June 28 489 — 1|... T - bb... 
Birmingham (City) » 29 18,004 |+ 120, ,, ($141,081 | + 8,746 | 14:5 Lan‘kshire Trm. Co. » 2% | 1,407 |— 86 | 96 17,160 |4- 1,2€0 | 868 | .. 
Birmingham (Mid.) „n 29 | $4,741 (61,528 | ,, | 145,614 | + 7,296 12-95 Leeds , July 171] 12,888 |+ 884 | 15 88, + 3,660 | 42:5 
Devonport » 2239, 1,097 |— 211] ,, 11,252 | — 1,287) 8-85 | . HLeicester .. ve » 1| 2,892 is 26 52,201 "E 23 
Dudley—Sto'rb'ge » 29| 2,527 |+ 857) ,, 21,913.| + 1,121 191-95) . Liverpool . June24 | 23,177 | 1,646 | 25 | 258,054 |+ 9,086 | 108 

. Gateshead.. » 23| 1,971 |— 126, ,, 72,217 | + 991 11'295| . L.C.C. -— as » 17 | 81,6412 |+6,851 | 11 162,006 |+ 83,548 51°75 nui 
Gravesend, N'fleet » B 6041 + B| ,, 5,815 | — 625| 65i. Lowestoft .. T » M 482 |- Bl.. ‘ " 4'6 
Gr'n'k, Pt. Glsgw| , 23 | 1,618 4 224| ,, 14,944 | + 1,988 | 7-95 | . Mancheste: .. .. | July 1 | 26,665 41,525 | 18 | 169,976 |+ 6,189 | 84 3 
Hartlepool e|» B 659 — 8i, 6, — 467|672)| .. Newcastle .. vs s» 1| 9,606 }+1,181 | .. aa x 25°3 | .. 
Kidderminster ..| ,, 28 398 |+ 117] ,, 2,711 | — 121) 4-5] .. Newport... zà » 1j 12974 198 | 18 7,850 |+ 1,262 | 85). 
Merthyr ..| gy B|) 443 4 2|, 4,739 | — 905 | 9-9! .. Oldham  ..  ..| , 2] 9,47|41,045 |13 | 22,955 |+ 6,208 922:12| . 
Metropolitan ejos» 23 | $7,569 +4,59% | ,, | 156,410 | + 996388 | .. 2 Plymouth PS d zs a $a i se 41|.. 
Middleton.. n B 960 |-- 189 | ,, 7,968 | + 869| 85|.. Pontypridd . ws » 1 807 18 2,287 i 875| .. 
Oldham — Ashton » 2] 1286 |* 155] ,, 18,289 | + 108/918! .. +Portsmouth ..| June 24 | 2,051 |\— 9693 | 12 28,404 |— 656 '14°5/.. 
Peterborough ..| , 28 41 j+ 102] ,, 5,107 | — 235) 6-31/°.. Reading ; 1,855 |+ 80 18 8,168 41; T5|.. 
Poole e vt T gn ws 7 2s A [87151 ee Rochdale July 1 | 1,706 |}+1,421 | 18 8,962 |+ 7,046 18:46 | +18% 
Potteries » 23]| 8,641 |+ 251, ,, 41,543 | + 440 | 99 € Salford 9 9,041 | + 14 |. 59,167 |+ 8,344 | BO bs 
Rothesay . » 2 435 |t B| ,, 2,251 | + 144|9-15| .. Scarborough ull 842 j 26 9,609 ia 45 
Sheerness .. t » 2l 174 |* 18, ,, 1,572 | + 269] 25| .. Sheffield i 9,877 |+ 481 | 14 68,515 |+ 1,966 84:954 13 
Southport ..| » B| 1,020 |+ 842, ,, 7,072 | — 248 | 9-197 Southampton .: | June28 | 2,065 |+. 66 | 13 12448 |j— 306 11 |. 
South Staffs. . ..| ,, 29 | 1,881 |+ 466, ,, 17,3850 | — 562 19:81| .. Southend-on-Sea . » B 877 '+ 59119 | 4,517|4 83809 625|. 
Swansea | 5» 929| 1,964 |+ 899| ,, 16,092 | + 2,558| 55]. tStockport .. is 5» 2 612.:+ 46 | 12 4,464 + 296 rs 
'Taunton » B 127 |+ | ,, 1,149 | — 127] 155|.. Sunderland .. .. | July 8| 2872, 177) 13 | 17,248 |+ 284 1087|. 
Taco » B 831 |— 27, ,, 5,877 | — 1,085 | 875| . ^Tyneeide .. .. | June 21 378 — 802 | *b 9, + 098 887 

eston-s-Mare .. » 2l 501 1+ 195) ,, 1888; + 2083| 8 tWarrington vs » 92 896 + 320 |18 8 + 166) 75). 

Wolverhampton D. » 29| 1,110 !+ 292] ,, 9,825 | + — 74 14715 West Ham .. A » 29 | 8,890 41,141 | 18 20,161 |+ 8,245 109 |+2°9 

Worcester.. i » 93 822 |+ 150| ,, 7,118 | + 789 | 5°75 tWolverhampton ..: ,, 28 855.) .. 18 e 0510 |.. 
Wrexham.. » B 233 {+ 14| ,, 2,461 | — 242, 4. | = 
Yorks, Wool. Dist. » 28 | 1,647 + 368) ,, 15,418 | +1,259 | 17 : | 
i . E i | 

Cen. London Riy. July 1 | 12,981 ;— “165 | 26 | 179,900 |+ 1,676: 6 |.. 

ie Beles Lon. Rly. | , 2| 4,076 -— B«8 | 27 76,242 |— 8,980 6°25: .. 

: in-Lucan Rly. | June80 937:.— 07,96 989 + 16:7 |. 

Burnley . July 1| 2,228 |+ 199 | .. ss A Tb5|.. || G. N. and City Rly. | July 1| 2,948 |+1,141 | 26 | 40,677| ... | 35 

‘Burton-on-Trent June25 | | 322 |— 19/ 12 8,992 e 825| .. tL'poo) Overh'd Rly. | June25 ! 1,602 |— 119 | 26 89,459 |— 1,767 | 6°76 | . 

Bury . s ol Se 3:94] 157 M 12 8,640 $5 10:5 | .. Mersey Railway ..|July 1 | 8,262 |. 301 | 26 932 + 9,871 | 45! .. 


s Compared with the corresponding period of 1904. One week only. ; 1 Includes t horse and other fepe. 


s rie D ae ee, 
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METAL MARKET. 


Y]uetuations in June. . 


June l 2 5 6 7 8 9131415161920 21 22 23 26 27 28 2930 


LEAD (ENGLISH). 
June 12567 8 9 1314151619 20 21 22 23 26 27 28 2930 | 


i Taga 
Peo ore 
Boe eee 


10 


IRON. mE 
Jowe 12.5 6 7 8 9 1314151619202122 292627 28 2930 


60/- - : 
ke LELIL: PTT FETT et LL 


58/- 


TIN. ida. 
Jusz1 2 5 6 7 8 9 131415161920 21 22 23.26 27 282930 


_ COPPER (&.M.B's) X ..- 
Jungel 25 6 7 8 913141516192021 2292396 27 28 2930 
£70 l 

69 

68 

67 

66 

65 

64 

63 w 

4WEERNMSANTENNITENM 

OO ERMERTEKESAM 
BENESHEZESNEBSMMEEM 


| Witwatersrand (S, Africa). — A -650-H.P. electrical 
vist, together with am engine and generator, for the new inclined’ 
ungergronnd shaft, is on order. 


 PARLIAMENTARY. 


Surbiton Electrie Lighting. 


Ox Thursday, June 29th, Sir J. Woodhouse's Committee considered 
the Surbiton Electric Lighting Order in Confirmation Bill No. 6. 
The order was opposed by Mr. Hutchinson on behalf of the Kingston 
and Surbiton Gas Co. 

Mr. WEDDERBURN, K.C., who appeared for the promoters, said 
that in 1901 Surbiton obtained an order which gave them an elec- 
tricity area, which was the existing urban district of Surbiton. 
Since then there had been an extension of the urban district. 
In 1894 Southborough was added, and in 1895 Tolworth and Hook 
were added to the district. Those additions were the cause of this 
order, for it sought to make the electricity area of Surbiton 
co-extensive with the urban: district. Under the order of 1901 
nothing was done until 1902, as the Urban District Council did not 
wish to run any financial risks. In that year, 1902, they got a loan 
of £50,000 from the Local Government Board, but even then they 
did not think it right themselves to enter upon an electricity under- 
taking. Accordingly, they entered into an agreement with 
Callender's Cable and. Construction Co., and by. that agreement the 
Council were to provide the site for and erect the buildings of the 
generating station. The company were then to provide all the 
necessary plant and apparatus, and to provide the expenses of 
management, and also to pay the sinking fund and interest. The 
agreement was for 25 years. Practically it meant that the under- 
taking was leased to the company, and it would be seen that the 
arrangements were such that nothing could fall upon the ratepayers. 
The only opposition to the order was from the Gas Co., and it was 
really a question of whether or no the Bermondsey or Duke of 
Northumberland’s clause should be inserted in the order. The 
Board of Trade, before whom the whole case had been argued out, 
had come to the conclusion that this was not a case where the 
clause should be inserted. The Committee would see that there 
was no chance of any loss falling upon the ratepayers. 

Mr. Francis J. BELL, deputy clerk to the U.D.C., was then called, 
and cross-examined by Mr. HuTCHINSON, admitted that in reality, 
what had happened was that the Council had paid for the plant, 
and the company were really running the undertaking ; and during 
the first two years were to pay the interest and sinking fund upon 
the machinery. 

Mr. HuTCHINSON put it to witness that the Council were under 
the legal obligation to prepare themselves the annual statement of 
accounts, and that that power had been delegated to the company. 

WITNESS said that the company did prepare the accounts. 

In reply to a question by the CHAIRMAN, Mr. WEDDEBBURN said 
that his contention was that this was a case where the Bermondsey 
clause was not applicable. The Urban District Council had never 
supplied electricity ; it was the company which had done so. If 
the clause were put upon them, how could they work it? He knew 
that it might be said that a provision should be inserted so that the 
clause should be put in at any time that the Coüncil decided to 
determine the agreement. But the answer to that was this: the 
Council would not determine the agreement unless there was a 
possibility of the result being profitable. 

The CHarRMAN remarked that it might not follow that the 
Council would manage the undertaking so well as the company had 
done. There might bea subsequent loss. —— | 

Mosi WEDDERBURN said that the clause was a hamperiug 
clause. 

Mr. BELL, in reply to Mr. Wedderburn, said that up to the pre- 
sent there had been no loss on the undertaking. The Gas Co. were 
taking advantage of the fact that the Council were coming to ask 
for an extended area. -> 

Mr. HuTCHINSON then addressed the. Committee on behalf of the 
Gas Co., and dealt with the history of the Bermondsey clause. He 
cited as a case similar to this, the Watford Order. In the 
case before the Committee the Distriet Council would, in five 
or seven years’ time, or whenever they took over the undertaking, 
have to provide for the depreciation of the plant, for by that time 
much of the plant would have become obsolete. 

Mr. WEDDERBURN, replying on the question of precedent, said 
that the Watford case was entirely different. There had been a 
loss for some years, whereas, in the present case, not only was there 
not a loss, but the Council had not been carrying on the under- 
taking themgelves. | 

The Committee passed the preamble of the Bill, and ordered t 
to be.reported for third reading. l | 


——— — —— 


St. Albans Electric Lighting Order. - 


‘On Thursday; June 29th, a Select Committee of the: House of 
. Commons considered the Bill confirming an electric lighting order 
to the St. Albans Rural Electric Lighting Co. x 


Mr. Moon, K.C., in opening the case, said that the only opponents 


~~ to the order were the County Council of Hertfordshire, who asked 
for certain protection to be given to them. The County Council 


were the road authority, and they wished to havea protective clause 
in regard to their bridges. 7 

" At this point, Lord ROBERT CECIL, K.C., who appeared for the 
Hertfordshire County Council, conferred with Mr. Moon, and the 
latter counsel said he thought they could come to an agreement as 
to a clause. After further conferring, a protective clause was agreed 
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to, and the preamble of the Bill having been proved by Mr. 
Devonshire, the chairman of the St. Albans Rutal Electric Lighting 
Co., the Committee confirmed the order. 


' Hessle Electric Lighting. 


A SELECT COMMITTEE of the House of Commons, presided over by 
Sir James Woodhouse, on Wednesday and Thursday last week 
considered the order authorising the Hessle U.D.C. to supply 
electricity within their district. The confirmation of the order 
was opposed by the Hessle Gas Co. i 

Mr. HvrcHiNsoN, who appeared for the promoters, said that 
Hessle was an urban district on the Humber adjoining the City of 
Hull It had an area of 2,111 acres, a population of 4,800 persons, 
a rateable value of £27,000, and a debt of only £6,482. The Bill 
was opposed by the Hessle Gas Co., which was a non-statutory 
company, and merely existed by the goodwill of the Urban District. 
Council. Asa matter of fact, by a Bill before Parliament, the old 
company would be dissolved in a few days, and a new company 
would come into existence. The gas supplied was bad, and that 
was one of the reasons why the Urban District Council came 
forward. In the Bill there was & clause stating that no loss should 


- fall upon the ratepayers, so that he saw nothing for the Gas Co. to 


complain of. Clause 8 was the model clause put iu by the Duke of 
Northumberland’s Committee in several Bills, whereby no loss in 
the working of the electric light was allowed to fall upon the rates. 
At the end of 5 years the Urban District Council would have to 
take into review the position of the undertaking, and adjust the 
charges accordingly. The Gas Co. alleged in their petition that 
they had enlarged their memorandum of association, and would be 
prepared if there was a demand to obtain a provisional order 
themselves. 

Mr. APPLETON, Chairman of the Urban District Council, was 
called in support of the Bill, and said the Hull Corporation were 
willing on suitable terms to supply energy in bulk. The "Bill for 
the Supply of Electricity” was now before Parliament, and if that 
passed, Hull Corporation would be able to supply them. If that 
Bill did not pass, then the Hull Corporation would go before 
Parliament with a Bill to give them the necessary power. 

In cross-examination by Mr. Ram (who appeared for the Gas Co.), 
WLTNESS said they hoped to supply at 6d. per unit. It was true 
that the Urban District Council had tried to buy the gas under- 
taking, but he did not see that it would depreciate the value of the 
gas undertaking if the U.D.C. obtained the order. 

Mr. MILLINGTON, chairman of the Electric Lighting Committee 
of the Hull Corporation, said he believed the undertaking would 
be remunerative in Hessle. Electricity was supplied at 44d. per 
unit in Hull for lighting, and 1d. per unit for power. 

Mr. BELL, electrical engineer to the Corporation of Hull, said he 
estimated that about 63,000 units per annum would be sold iu 
Hessle for private buildings. í 

In reply to Mr. RAM, WITNESS said that Hull could supply 
Hessle in bulk at 34d. per unit. In his estimate of 63,000 units, he 
included street ljghting. i 

Several local witnesses were called in support of the Order. 

Mr. Ram addressed the Committee on behalf of the Gas Co., and 
submitted that a Bill of this character had never been allowed bv 
Parliament. The Gas. Co. had gone carefully into the question of 
applying fora provisional order for electric lighting themselves, 
and had satisfied themselves that it could not be done remunera- 
tively. Notwithstanding this, the U.D.C. asked for powers which 
would cut the Gas Co. in two ways—they would limit their supply 
and largely affect them as ratepayers. If the Committee passed 
the preamble, he would ask that Clause 8 should be amended, so 
as to shorten the period at which the financial position of the under- 
taking should be reviewed. . 

The Committee decided to allow the Bill to proceed, subject to 
what might be done with Clause 8. On Thursday, after discussion, 
the Committee ordered the insertion of the Bermondsey Clause in 
its ordinary form. 


Rutherglen Electric Supply. 


On Tuesday, Wednesday aud ‘Thursday last week, Sir James 
Woodhouse's Select Committee of the House of Commons con- 
sidered the Bill, by which the Corporation of Rutherglen sought to 
obtain confirmation of a provisional order to allow them to take a 
supply of electricity from the Corporation of Glasgow, upon terms. 
to be agreed by the Board of Trade. 

Mr. BarrocR Browne, K.C., in opening the promoters’ case, said 
that the majority of the clauses were the ordinary clauses to be 
found in provisional orders. Clause No. 7, by which it was pro- 
vided that the undertaking might at any future time within one 
year be taken over by the Corporation of Glasgow, was opposed by 
the Clyde Valley Electric Power Co. Mr. Browne said that for a 
long time past the Borough of Rutherglen had desired to have a 
supply of electricity, and they -had placed themselves in communi- 
cation with the Corporation of Glasgow and also with the Clyde 
Valley Electric Supply Co. They had found that they could get a 
cheaper supply from the Corporation than they could get from the 
Supply Co., and as a matter of fact, the company up to the present 
time had not been able to supply at all. After further considering 
the matter, the Borough Council decided to apply for a prov. order. 

Provost RoGER was called in support of the Bill, and said it was 
contended by the Clyde Valley Electric Power Co. that a competi- 
tion would be set up between the company and the Glasgow Cor- 
poration in Rutherglen, and they complained that the Corporation 
supply would be rate aided. 


In cross-examination by Mr. Lrovyp, K.C. (who appeared for the 
Clyde Valley Co.) he said it was not proposed to generate for them- 
selves. The Glasgow Corporation was paying the costs of the pro- 
motion of the order. If the burgh took the Billand generated 
themselves the Glasgow Corporation would still pay the costs, but 
if they took their supply from any other company or authority. 
then the Glasgow Corporation would not pay the costs. The Clyde 
Valley Co. did not apply for a provisional order for Rutherglen 
because the local authority informed them that they were seeking 
an order. 

In re-examination, WITNESS said they considered whether they 
could get a supply more cheaply from the company, and came to the 
conclusion that the Glasgow Corporation was the cheapest source 
of supply. 

Mr. A. W. McFARLANE, convener of the Lighting Committee of 
the Town Council of Rutherglen, said he negotiated with the 
Glasgow Corporation. Glasgow offered to supply for general 
lighting at 6d. per Board of Trade unit for a certain number of 
hours, and then at 1d. per unit; for domestic consumers a uniform 
charge of 33d. per unit; for theatres and halls a uniform charge of 
34d.; for churches, 3d. ; and for street lighting the same as in 
Glasgow. The offer of the Clyde Valley Co. was much dearer. If 
they obtained the order they were not bound to hand it over to 
Glasgow. 

In cross-examination, WITNESS said the Town Council of Ruther- 
glen would be free to get their supply elsewhere than from the 
Glasgow Corporation if they liked. He had no knowledge that the 
terms quoted by the Clyde Valley Co. were their maximum prices, 
and that the company stated that their prices would certainly not 
exceed these. 

Mr. W. W. LackirE, chief engineer of the electricity department of 
the Glasgow Corporation, said it would only mean laying about 
220 y ds. of mains to supply Rutherglen, and they could give such a 
supply in about 14 days. Glasgow charged 6d. for the first 365 
hours, aud 1d. per unit afterwards, but the Glasgow Corporation 
were considering a reduction in price. He believed that the Clyde 
Valley Co. had mains laid within 5 miles of Rutherglen, and it 
would take them at least two months to give Rutherglen a supply. 

In cross-examination, WITNESS said there were no distributing 
mains at present in Rutherglen. 

Mr. Lioyp, K.C., addressed the Committee on behalf of the 
Clyde Valley Electric Power Co., which, he said, came into exist- 
ence under an Act of 1901. Rutherglen was within tbe district of 
the company, and the company had the right of supplying to all 
persons for power purposes and the privilege of supplying in bulk 
to any authorised distributor in the district. He agreed that he 
was not. entitled to oppose the Rutherglen local authority obtaining 
an order to generate, supply and use electrical energy, but he did 
oppose Clause 7, which enabled that order to be transferred to 
the Glasgow Corporation. As a matter of fact, this was simply an 
application to allow the Glasgow Corporation to supply the district. 
Instead of coming boldly to Parliament and asking for the power, 
the Glasgow Corporation was trying to get into the district by a 
side wind, He did not suggest for a moment that his company 
had a monopoly, and it was open to Parliament to allow others to 
compete. He did claim, however, that there was no necessity for 
any such competition, and that no case was made out. It was 
admitted that his coinpany could give a supply withiu two months, 
and they had also offered to supply for publie lighting at £10 per 
lamp, and for private lighting at a maximum of 6d. per Board of - 
Trade unit with a reduction for long hours use. 

The CHAIRMAN said that apart from the merits of the case, it 
appeared to him that by Clause 7 Rutherglen would be shut out of all 
possibility of changing their minds. 

Mr. Lioyp said it shut him out of the market altogether. If the 
Bill passed with Clause 7, he would still have the power of com- 
peting with the Glasgow Corporation for power purposes, but the 
bulk supply would be in the hands of the Glasgow Corporation. 
It was a little hard now that the company's capital was raised and 
they were about to reap some benefit to find a considerable number 
of their prospective customers cut off. 

Mr. RoBERTSON, of the firm of Strain & Robertson, engineers of 
the Clyde Valley Electrical Power Co., said the capital of that com- 
pany was £600,000. They could supply Rutherglen from the 
Motherwell generating station, which was 10 miles away. <A great 
deal of cable work had been done, and they could give a supply to 
Rutherglen by the end of August. 

When the Committee sat on Thursday, June 29th, the CHAIRMAN 
asked if the Clyde Valley Electricity Supply Co. were prepared to 
give an undertaking to supply Rutherglen on the same basis as the 
Glasgow Corporation. , 

Mr. HAROLD BEVERIDGE said that if the order were transferred to 
the company, no doubt they could undertake to supply on the same 
terms as Glasgow. 

Mr. Macassay remarked that he did not know of any power 
which would authorise a company to accept such a transfer. 

The CHarRMAN then adjourned the consideration of the case for 
the atteudance of other counsel. 


London County Council (Tramways) Bill. 


Mr. KEARLEY, reporting from the Committee in the case of the 
London County Council (Tramways) Bill, stated that a report from 
the Secretary of State for the Home Department was laid before 
the Committee and considered by them, and that after hearing the 


. evidence of the Chief Commissioner of Metropolitan Police and 


other persons, the Committee were satisfied that.the.. additional 
obstruction to the access to the Houses of Parliament which would 
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result from the construction and working of the proposed tram- There also there would be a junction with the proposed extension 
ways would not be considerable and did not constitute a sufficient of the Central London Railway. The line would proceed from 
reason for refusing to grant the proposed powers. With the object Liverpool Street to the junction of the Hackney Rond with the 
ef securing that the working of the proposed tramways over West- Kingsland Road, and at that point they would he able to serve the 
ninster and Blackfriars Bridges, and along the Victoria Embank- trams, which would soon be electrified. Two years ago, it was 
ment, should involve the least amount of interference witb the proposed to have a branch to Tottenham, but now, on account of 
traffic using the roads on which such tramways would be laid, the the Great Northern and City Railway, they did not propose to do 
Committee had determined that the position in the roadway of so. Furthermore, that line being wholly in tube, would have 
certain parts of euch tramways should be so altered that the same been very costly. From the Hackney Road the line would go to 
should be adjacent to the kerb of the footway, and had amended Victoria Park, and no objection had been made to it running under 
the Bill accordingly. The Committee further thought it expedient the Park. When the line reached the further side of the Park, it 


te insert a provision that the said proposed tramways on West- would emerge into the open and proceed to Leyton, Walthamstow, 
minster and Blackfriars Bridges and the Victoria Embankment Chingford, and Waltham Abbey. On the way it would pass a 
shall not be commenced until Blackfriars Bridge has been widened, number of cross-running tramways, which were only local lines. It 
era new bridge has been constructed for carrying the tramways was a remarkable fact that there were no really direet roads to 
ever the River Thames. The Bill authorises the London County London from those parts of the north-eastern district which the line 
Council to construct and work a portion of a tramway beyond the would serve. Therefore, the line would be a great advantage, and 
limits in respect of which they are the local authority under the it was proposed to make through-booking arrangements with the 
Tramways Act, 1870, namely, in the City of London. This portion local lines of tramways. Witness then made the following state- 
of tramway will connect at each end with tramways belonging to ment regarding the estimated cost of the line: —Section No. 1 
the said Council already authorised or constructed, and the Com- (Parliamentary estimates) will cost £195,582. That is for the works. 
mittee were of opinion that having regard to the special local cir- The land ia £203,847, making a total of £399,375. He had made 
cumstances such construction and working ought to be sanctioned. the usual allowance for contingencies, such as the use of compressed 


Thetotallength of tramway to be constructed beyond the said air, of 15 per cent., as that part of the line was in tube. No. 2 
limits was about 3 furlongs 4 chains. Inasmuch as Part III. would cost for works and land £324,130. No 3 was partly in tube 
which includes Sec. 43) of the Tramways Act, 1870, is incorporated and partly in the open, and he had divided the estimate into two 
with the Bill, the Committee had not inserted any special clause parts. The first part, which was in tube, would cost £753,110 for 
for the local authority under the said Act of the district consistiug works and £159,283 for land. The open portion, which was a much 
ef the said City in the terms of the said Sec. 43. longer length (104 miles, against the 23 miles of this part of the 

i tube), would cost £526,920 for works, and £378,946 for land. The 


total, £912,393, for the tube part of this section, was very little 
more than the total, £905,866, for the open part. Section No. 4 had 


North-East London Railway Bill, been dropped out, and No. 5 was a short branch, and would cost 
£2,992 for worka, and £1,630 for land. The grand total for railway 

Thursday, June 29th. and land was £2,546,400. 

Tals Bill came up for consideration by Mr. Ashton's Select Com- Friday, June 30th. 
mittee of the House of Commons. As our readers are aware, it is WITNESS was cross-examined by Mr. Moon (for the Hammer- 


p the same Bill as that which came before Parliament in smith, City and North-East London Railway promoters) who 

EHI ted by Ms BIER KC endeavoured to show that there was no necessity for the line coming 

E ein Mou n. Rc UE z PT E: u^ ud Mz into the City. Witness said that he considered that about 90 per 
| l Eo a o E Eg, E 2 cent. of the traffic would wish to get to the Bank, or, at any rate, to 

Macasay. The opponentg were the London County Council, repre- the Citv 

Bo AN CH MA and uud e a Witness was also examined by Mr. Freeman, K.C., on behalf of 

;] LUE COEPI E FECIMUS y Ee CE ROTIOTREHS the Great Eastern Railway, and by Mr. Lewis Coward, K.C., for the 

Lloyd, K.C., and Mr. Forbes Lankester, K.C. ; the promoters of the London County Council 

Hammersmith, City and North-East London Railway, counsel, Mr. Mr. D. J. Moncax, M.P. for Walthamstow, was then called and 

Mr Moon, K.C., Mr. Vesey Knox aud Mr. A. Maconachie. The spoke in favour of theencheme i 


a Bank of PERES North America also petitioned Sir ALEXANDER BINNIE also gave engineering evidence. 
Mr. BaLrour Browne, K.C., in opening the case for the pro- Monday, July 3rd. 
meters, said that the line would start from the Monument, and Sir THOMAS TRvEBRIDGE, of Messrs. Linton & Clarke, stock- 


ts total length, when Waltham Abbey was reached, would be brok i - i j 
e : : : , ers, of the City, was called. He said he had looked into the 
IH PR E. yis E E LEE Hackney, Ms scheme for making the railway, and he thought it would bea 
rar me » er OS : Wes A Thi s about 4 miles financial success. There would be no difficulty in raising the 
y, irom the City to Hackney Marshes, would be in £3,000,000 share capital which would be necessary for carrying out 


tutes of a similar size to those of the Central London Railway. the construction of the line. Personally, he would be prepared to 
in E would Eon the e right away to Waltham subscribe some £50,000, and he would, of course, reconomend the 
y. the trains would be constructed on the multiple-unit system. line to his clients. There would be no difficulty at all about placing 
Proceeding to the question of cost, learned counsel said the debentnre stock nt | 
that the average capital cost of construction worked out at Cross-examined by Mr. FREEMAN: He was first consulted about 
v E ed ms 2 eH A din favourably with the cost two months ago, when he was shown a report of the scheme made by 
latter c n ot 1 Mie c: T a per mile. , The Sir Douglas Fox. He had taken a broad view of the scheme, and 
og ee THO TAn TUDE, e total estimate ^ had come to the conclusion that it would be financially successful. 


irai, xp ege d e Maie Poi stock, generating He had not had any: special experience of floating railway com- 
d nu ji 00 00 He ie ne T erence nma that panies. When he said that he would subscribe £50,000, he meant 
Sd cst i ,000,000, which was the capital proposed to that he would do that himself. In reply to the CHAIRMAN, witness 
- raised. £3,000,000 would be issued in shares, and the other said that he would underwrite the £50.000 
Hou would be their borrowing powers. There cbuld be no Mr. Richinb B. MARTIN: cchaipman of Martin's Bank: aud 
Rib a E d M DE biben d abc Dd director of a number of companies, also gave evidence of a similar 
$ n y ocal authorities through which it woul umio and said that he himself would be prepared to subscribe to. 
PIE the conclusion of Counsel's opening statement, the CHAIRMAN i: By Mr Mete oe E particular knowledge of the dis- 
De na e that Melee bis to hear trict through which the line would pass. It was about a month 
tut ake BIL or uo ee possibie. ut e dap dca ago when he was first consulted in the matter. He was not pre- 
years ago was rejected on the financial pared to guarantee any of the capital of the company, but if the 


evidence. : : : 
Peed oo Browne said that he would call the witnesses on tee = A bo Mad T NOU recom meno st roc fu 
Hero day. in | lc one oe 
Qi j . Mr. ARTHUR GRENFELL gave similar evidence, and Mr. J. B. 
he] , , 
Nd in eu phos n poeti Md nd e E then called, — BrarrnwartE, of the firm of Foster & Braithwaite, said that his 
eae wets coe e i donat o : E d: em 5 years — firm would take part in the distribution of the capital. 
Bilis The S ie of dr SORS AL ps all the tube On Tuesday and Wednesday a large number of witnesses were 
F e present Bill were the Hon. Reginald called to prove the necessity of the line, and much of the evidence 


Parker, Mr. John Henry Brixton, Mr. Edwin Wilfrid Stanyf imi i i 
? : , . yforth, 7 t 7 y ras 
Col. C. J. Lewis Stuart, and Mr. R. Foster Collinge. Resolutions in n uu RM 
in favour of the present scheme had been passed by the following j l (To be continued.) 
laal authorities :— Shoreditch, Bethnal Green, and Hackney; and ; | iE 


e bs B ae District Councils of Leyton, Walthamstow, ———— 

Bhinglord, an altham Abbey. The line was 144 miles long, 4 

miles being in tube, and the remainder in the cua It Would . The Telephone Agreement. 

Rokok aa at the Monument, which would be the southern CONTINUING his evidence on June 27th, Alderman FREDERICK 
erm nus, and there they would have an exchange station with the LaRARD, Mayor of Hull, said that he had been chairman of the 


d station of the Metropolitan District Railway, and also Telephones Committee of the Hull City Council since it was con- 
wi Me e City and South London Railway. The line would then stituted in 1899. The National Telephone Co. established an over- 
Proceed under Gracechurch Street to a station, which they had now ^ head system in Hull in the year 1890. In and prior to 1898 there 


M e iui to agree upon without any opposition, at Gresham House. were very numerous complaints as to the inefficiency of the service, 
d Box oes be near Bishopsgate Street and Broad Street, and in auswer to such complaints the company alleged that they 
ine di eee be in a very central position. From that were unable to give an efficient service with overhead wires. On 
diced de ine would pea to -Liverpool Street, where they February 22nd, 1898, they accordingly applied to the corporation 

ve rita to the station of the Great Eastern Railway, for permission to place their wires underground so as to convert 


and to Broad Street station of the North London Railway. the system to an underground one. A sub-committee met the com- 
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pany on March 18th, 1898, with the result that the application of 
the company was granted on certain conditions, the agreement 
being terminable by the corporation on six months’ notice. On 
March 18th, 1899, the Government brought in their Bill to give 
municipal corporations the power to establish telephone systems 
within their areas. Witness then described how on account of the 


introduction by the Government of the clause requiring any cor- , 


poration to continue to the National Telephone Co. the warleave 
already granted, the Corporation of Hull decided to give the com- 
pany: notice that the corporation would determine the agreement, 
and how the company denied the validity of the notice relating to 
the agreement. In November, 1899, the City Council appointed a 
special committee to consider and report as.to the advisability of 
the corporation providing a municipal telephone service. After 
considering the matter, the committee reported favourably to the 
scheme. In the previous October the  Postmaster-General 
approached the corporation with reference to a proposed extension 
of the Post Oftice telephone service in the city, and an interview, at 
which witness was present, took place on the 19th of that month, 
with the then Postmaster-General, when the position in Hulk was 
explained by Sir James Woodhouse. The result of the interview 
was that the Postmaster-General said the Government would 
favourably consider any application from the corporation to purchase 
the Post Office system in case the corporation desired to establish 
and maintain a municipal service. Witness then described the sub- 
sequent negotiations with the Post Office, and submitted to the Com- 
mittee the correspondence which took place. The corporation obtained 
its: licence on August 8th, 1902, and thereupon engaged Mr. A. R. 
Bennett, M.I.E.E., as consulting engineer; with the sanction of the 
Local Government Board £43,292 was borrowed, and the construc- 
tion of the lines commenced in January, 1904, the official opening 
of the exchange taking place in November of the same vear. On 
June 15th of the present year 1,536 telephone stations had been 
actually connected, and 439 orders were on hand. Fresh orders 
were continually coming in, and it had been found necessary to 
extend the undertaking, and an application had accordingly been 
made for sanction to borrow a further sum of about £21,000. The 
Hull telephone area embraced about 121 sq. miles, and included 
the borough of Beverley and the districts of Hessle, Cottingham, 
and Brough. There were exchanges at each of those places. The 
effect of the competition in Hull had been not only to popularise 
the telephone to the extent shown by the business of the Corpora- 
tion exchange, but also by the increase of business done by the 
National Telephone Co. Ninety-seven per cent. of the calls in 
Hull were local calls. In conclusion, witness said that in his opinion 
the " Agreement" was not in the public interest, (1) because its 
avowed object was the unification of the entire telephone system 
of the country in the hands of the Government; (2) because it did 
not prevent the National Telephone Co. charging its present high 
rates in non-competitive areas, and unremunerative rates in com- 
petitive areas; and (3) because it did not make it a condition of the 
purchase of the company's plant in 1911, that in the meantime, the 
cómpany should treat alike, and without preference, all areas which 
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England to the same company, general manager and chief 
engineer to the Mutual Telephone Co., general manager and 
chief engineer to.the Corporation of Glasgow Telephone 
System (from 1900 to 1904) and engineer to the telephone 
systems owned by the Corporations of Hull, Portsmouth, 
Brighton and Swansea, and the States of Guernsey. All 
the corporation exchanges in existence had been laid out and 
engineered by him. The six local authorities owning telephones 
whose interests were affected by the Purchase Bill, and also a con- 
ference of municipalities not owning telephones, but who feared 
that their interests in the future would be jeopardised, had 
requested him to give evidence before the Committee. Witness 
handed to the Committee the table given below, giving par- 
ticulars of the six municipal telephone systems; he also handed 
in a statement showing the tariffs charged. Continuing, witness 
said that in constructing the - municipal telephone systems 
efficiency had been the first consideration. The chief technical 
features were (1) metallic circuits everywhere ; (2) underground 
air-space cables with twisted conductors on all main routes: (3) 
distribution to subscribers’ premises overhead by a bronze wire 
(except in Glasgow, where the distribution in the centre of the 
city was underground); (4) hard-drawn, low-resistance copper wire 
on junction routes; (5) central-battery signalling (except in 
Guernsey and partly in Glasgow); (6) systematic protection . of 
switch rooms and subscribers’ instruments by lightning and high- 
voltage guards; (7) the most efficient transmitters and receivers 
procurable, arranged invariably in the form of hand sets ; and (8) 
multiple switchboards. In only one case had intercommunication 
been established between a municipal exchange and that of the 
competing company in the same area; that had been done in the 
case of Hull, by special agreement. In the case of Swansea, the 
National Telephone Co. had not hitherto been willing to allow such 
intercommunication to be established, and although an order was 
recently made by the Court of Chancery on the company to permit 
of and facilitate such intercommunication, up to the present time 
nothing had been done. Dealing with the third schedule to the 
purchase agreement, which contains the specification to which new 
work will have to conform, the witness said that he had compared 
it with the specification annexed to the licences of the munici- 
palities, aud found that it was very much less drastic than the 
latter specification. The test cable provided for in Clause 1 of the 
schedule was distinctly inferior to any used by the municipalities. 
Under the municipal licences cables up to half-a-mile radius from 
an exchange might not contain copper wire weighing less than 
124 lb. to the mile, while beyond a mile radius the minimum 
weight of the wire had to be 207 lb. to the mile. The test cable 
proposed in the purchase agreement contained copper wire weighing 
only 94 lb. to the mile, and there were no limitations as to distance 
imposed, so that the company might put such &mall wire over the 
whole of a large town. The insulation resistance prescribed for 
future cables was 200 megohms per mile as mensured between two 
wires of the same pair. The minimum insulation adopted by the 
corporations for completed cables was 500 megohms per mile 


| Date | Date | stations | | Gross enna | Annual work: | 
i orki | working ; ing expenses 
nane y EDI opening Bosa ke capil | Capital cost. Annual Rr | expenses, per station, Last annual 
centre. | of '' of ex- | tolast expenditure. PeT station. , revenue. station. , including „including surplus. 
licence. change.' published | : | interest and | interest and 
| | | accounts. | | sinking fund. >; sinking fund. | 
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Guernsey... 1911 | 1898 1,375 | £23,590 | £17 3 1' £4,546 ° 9; £3 6 14° £4,261 14 9*, £3 2 0 £284 14 0 
Glasgow e 1913 ' 1901 11,405 | £320,782T| £28 2 7 ‘£49,639 1 2 £4 7 04 £45,988 3 3 | £4 0 7% : £3,650 17 10 
Portsmouth. 1926 1902 2,147 £39,240 | £18 5 6 £9,366 12 8 , £4 7 3 £7,393 13 5 | £3 8 104 | £1,972 19 3 
Brighton..., 1926 | 1903 | 1,775 £45,323 £2510 8 ' £6,787 16 10 £3 16 6 £6,374 2 6° £311 9 , £413 14 4 
Swansea .... 1920 , 1903 1207 | £20978: x17 7 7 £3,963 8 9. £3 5 8 | £2,413 14 10 £119 114 £73911 7 
Hull e 1911 | 1904 1,341 | £30,370 £22 12 11¢ £1,261 16 117. P lags £1,335 1 df bas as 
ume oe Gt joo Averages ais: MON i br ud ld hi 
Totals... .. | .. | 19,250 | £480,283 | £24 18 11. | E | 
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* Working expenses include depreciation. 


were similar in size and circumstances. Other objections which he 
had to the " Agreement " were that it was unfair as regards the 
purchase of land and buildings and plant, and that it was unfair 
to the competing municipalities, and that the preference clause did 
not cover the whole of the telephone areas in the kingdom. Wit- 
ness submitted to the Committee a table comparing the charges of 
the National Telephone Co. in Hull and those of the Hull Corpora- 
tion. From this it was shown that the annual rental charged by 
the company for an unlimited service was £10, while the charge by 
the corporation for the same service was only £6 6s. The corpora- 
tion's charge for an exclusive line for private houses was £5 5s., 
with an unlimited number of calls, whereas, although the company 
charged £5 for a similar exclusive line, the number of calls during 
the year was limited to 3,000. The corporation made no charge 
for installing telephones. 


Wednesday, June 28th. 


. Mr. ALFRED R. BENNETT, M.LE.E., was called. He said that he 
had had fully 25 years of practical telephone -engincering, in- 
cluding the designing, estimating, constructing and maintaining of 
many telephone exchanges. He had held the appcintments of 
‘divisional engineer to the United Telephone Co., engineer for 
Scotland and Ireland to the National Telephone Co., general 
"manager end chief engineer for Scotland and the north-west of 


+ Including £9,957 for preliminary expenses. 


: Installation not complete; five months’ working only. 


measured with all other wires in the cable and the sheath put to 
earth. That was a very much more searching test ; and, further, 
while no pressure was prescribed in the purchase specification, the 
municipaltest was prescribed under an electrical pressure of not 
less than 300 volts. Under Clause 6 of the schedule the standard 
of speech was made equal to that obtained through 20 miles of test. 
cable. He had no hesitation in affirming that 20 miles of the 
cables used by the municipalities would furnish a much higher 
standard, although it would be one more costly to maintain. The 
difference would be most marked in speaking over the Post Office 
trunk lines. In the municipal specification, cable junction circuits 
in excess of 5 miles in length must have a weight of 36'8 lb. to the 
mile; no provision of that kind was to be found in the purchase 
specification. As to Clause 2, which provided that all circuite 
should be free from inductive and other disturbances, and that each 
subscriber should be unable to hear what passed on any other than 
his own circuit, or tbose to which it was joined through, the 
witness thought that it was a wise provision, and the ends proposed 
were, he said, accomplished by the municipalities, but as far as 
present experience indicated, they were not realised by the London 
telephone system of the Post Oftice. In regard to Clause 4, which 
provided that concrete or cement blocks might be used to contain 
cables if they were thoroughly matured, be thought there ehould 
be. some provision for. ascertaining that the blocks were thoroughly 
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matured, as, if they were not, they would be liable to exert a most 
destructive effect upon the cables drawn into them. Clause 5 (1) 
provided that overhead distributing wires might be either open or 
in an overhead cable. As no specification was given, cables pro- 
tected by india-rubber envelopes would be admissible, and such 
eables, although extensively used, had an extremely short life, and 
ought to be barred absolutely. There were no such restrictions in 
the purchase agreement with regard to the weight of overhead 
open wires as there were in the case of the municipalities. 
Clause 8 provided that on a multiple switchboard multiple jacks 
should be constructed on the branching system, except in cases 
where not more than 10 jacks were in series. On this witness 
remarked that under the municipal licences, branching jacks were 
obligatory on switehboards of all sizes, except with the special 
consent of the Postmaster-General, a consent which, when asked 
for, had not been granted. Criticising further clauses, the witness 
remarked with regard to 12 and 13, which dealt with the provision 
of lightning protectors, safety fuses, &c., that, according to his 
observation, the Post Office itself did not supply such devices. His 
opinion was that, as drawn, the purchase agreement specification 
was caleulated to open the door to plant much inferor to that which 
had been installed by the municipalities. Witness, at some -con- 
siderable length, then went into the question of what might be 
done at the various provincial towns to replace the existing plant 
on the lines sketched by Mr. Gavey, and dealing with the subject 
ef cables, said that he bad consulted with a leading firm of cable 
manufacturers, and had beer informed that, with the certainty of a 
large demand in view, they would be prepared to lay down a great 
deal of extra plant so as to facilitate the output of cables. 
There would be no difficulty about getting ducts, as they were 
generally of cast-iron or earthenware, which could be manufactured 
quickly. He thought that there would be no need to commence 
duplicating plant until January 1st, 1908, and if work were com- 
menced then very many exchanges would be in operation and 
earning dividends before the end of that year. 

On Monday evidence was given by Sir WoLLASTON KNOCKER, 
the Town Clerk of Dover. Witness appeared on behalf of the 
Association of Municipal Corporations. He said that in May of 
this year the Conneil of the Association passed a resolution at the 
annual meeting referring it to the Law Committee to take any 
necessary action to safeguard the interests of the municipalities. 
That Committee, having considered the matter, passed the follow- 
ing resolution :—*“ That this Committee, while approving of the 
proposal of the Government to acquire the undertaking of the 
National Telephone Co. with a view to the early reduction of tele- 
phone charges, urges that the Postmaster-General should make all 
necessary provision for safeguarding the general interests of the 
municipalities with regard to wayleaves and to the breaking up of 
streets.” As chairman of the meeting at which this resolution 
was passed, he was directed to hand a copy of it to the Select 
Committee. 

Mr. H. E. Hawarp, the (omptroller to the London County 
Couneil, then went into the witness chair. He said that since 1893 
the Council had given close attention to the telephone question, 
and had on various occasions laid its views before Committees of 
Parliament and the Postmaster-General. The proposed purchase of 
the company's system outside the London area could not fail to 
affect financially the interests of telephone users in that area. 
Witness put in a number of tables giving statistics. One of these 
tables compared the rate of charge for exclusive lines jn the London 


telephone area under the agreement of 1901, and in the country . 


under the new agreement. Other tables showed the capital of the 
company and the mode aud price of issue; the dividends paid ; 
prices of the company's stock; and an abstract of the company's 
accounts for the 34 years to June 30th, 1904 (compiled from Garcke's 
“ Mannal of Electrical Undertakings”). Witness also put in a 
comparative statement of the purchase sections in the various acts. 
speaking of the advantages obtained by the company and the public 
respectively under the agreement, Witness said that the principal 
vain of the company under the agreement was undoubtedly the 
nght to be purchased in 1911. This was an enormous gain. Sir 
Robert Hunter had stated that the company's plant was practically 
worth nothing as material; its only value was in situ. Under the 
London agreement the Post Office undertook to buy such of the 
company’s plant as was at the date of the termination of the com- 
pany’s licence in use by the company for the purposes of the 
company’s London system and suitable for the actual requirements 
st that date of the telephonic service of the Post Office. Under the 
London agreement the Postmaster-General apparently had the 
power, subject to arbitration, to question the suitability in 1911 of 
suy of the company's plant, whether existing at the date of the 
agreement or laid down subsequently. The new agreement 
extended the purchase in the London area to buildings, stores and 
furniture, which were to be purchased at their fair market value, 
and also to any private wire business which the company might 
have. The agreement did not provide specifically that no addition 
was to be made to the value of buildings, stores and furniture in 
respect of compulsory purchase, or of goodwill or of profits, and 
‘hat should, in his opinion, be made clear. The purchase of the 
licensed telephonic business of the company which does not cease 
i 1911 did not directly affect London, as it did not 
extend beyond those cases in which the company’s licence 
had been extended to the same period for which a municipality 
bad been granted a licence. An important point under 
the new agreement was that the right of the Postmaster-General to 
object to plant existing at the date of the agreement did not, with 
* certain exoeption, operate outside the London area except 
in competitive exchange areas, . although. it. was maintained 
m the London grea. The private wire business of the 
company, of which the gross income tas stated to be 


£120,000 a. year, did not appear to be a business which it 
would pay the company to continue by itself after 1911, and no 
provision was made, so far as witness was aware, to provide that in 
calculating the proportion of the company's profits attributable to 
the private wire business, which were to be capitalised at three 
vears’ purchase, this fact should be taken into account. Sir Robert 
Hunter, in respect of the purchase of the company's telephonic 
business, the licence for which continues after 1911, pointed out 
that regard was to be had to the circumstances and conditions in 
which the company would carry on such business after 1911, and, 
in witness's opinion, some such provision should have been inserted , 
in Clause 4. There was no indication whether in arriving at the 
“ net profits ” of the private wire business to be capitalised at three 
years’ purchase, there would be deducted interest on the capital, 
which would be returned to the company in respect of plant. land 
and buildings used for such business. The company might there- 
fore receive back their capital, which could be invested to carn 
interest, and also three years’ purchase of so much of the net profits 
as represented interest on that capital. The company would 
in the future be able to extend its business without a large 
capital outlay, and the new business so obtained would, no doubt, 
increase the profits of the company, even after allowing for the 
royalty payable to the Post Oftice. To whatever extent the new 
agreement assisted the company to increase or maintain its profits 
it conferred a great pecuniary benefit upon the company. It was 
also to be noted that another advantage which the company obtained 
under the agreement, was that for the remainder of the term of its 


.licence it was in effect, if not in words, freed from competition. 


Speaking of the advantages which the public would obtain, Mr. 
Haward said that the Post. Office had secured that there would 
be no interruption of the telephone service of the country in 1911, 
although, as had been pointed out before, that result could have 
been attained by othe» means, perhaps less convenient, but probably 
no more expensive. Provisions had also been inserted in the agree- 
ment to secure intercommunication between the Post Office and 
company's systems, but although that advantage was greater to the 
Post Oflice subscribers owing to the greater number of the company s 
subscribers, nevertheless the latter, and, therefore, also the company 
would obtain some advantage. He gathered from the evidence 
given on behalf of the Post Office that the view taken had been 
that unless some agreement was now come to the Postmaster-General 
would be a forced buyer of the company's undertaking at the 
expiration of its licence in 1911, and that the company would be 
able to dictate terms While there was some force in that conten- 
tion, nevertheless it must be remembered that the company would 
have been in a much greater difficulty in being in possession of pro- 
perty useless as a going concern to anyone but the Post Otice. and, 
moreover, the Post Office had the alternative of at once establishing 
a system which should between now and 1911 compete with the 
company, by way of either unrestricted competition or limited con- 
petition as it now prevailed in the London area, and in 1911 be 
ready to take over the company’s subscribers. l 

Mr. ALPHEUS C. Morton, chairman of the Streets Committee of 
the City Corporation, was then called. He said that he was chair- 
man of the conference of delegates of the authorities in the London 
telephone area in 1898, and had given evidence before the Select 
Committees of 1895 and 1898. He wished in the first place to deny 
the accuracy of Sir Robert Hunter's statement that there had been 
any inaction on the part of the Corporation in preventing the com- 
pany from laying their underground works. As a matter of fact, the 
Corporation took every step in its power to prevent the company from 
placing their works underground. Witness then handed in copies 
of the various resolutions passed at the different conferences of the 
authorities, and said that in his opinion the object of any agrec- 
ment should be to secure such a reduction in the charges for using 
the telephone as would ensure its most general use. The effect of 
the proposed agreement in that respect could not, in his judgement, 
be foretold with anything approaching accuracy, unless some 
estimate was made of the probable amount to be paid by the Post- 
master-General for the undertaking. In the absence of any such 
estimate, and of the information upon which alone it was possible 
to judge of the effect of the purchase upon the charges to users, 1t 
would appear, he thought, to be most unwise that the agreement to 
purchase should be sanctioned. 

Mr. W. E. L. Gane gave further evidence, rebutting the state- 
ments put forward by the Corporation witnesses. With regard tot he 
cutting of prices, he asked who began it. In every case the Cor- 
poration started by offering service at a lower rate than the com- 
pany’s, and it was obvious that the company had to meet this 
competition in the best. way it could. The omnibus service intro- 
duced by the company at 25s. a year was a profitable one, and was 
not allowed with less than 12 stations per line. The average 
number in Glasgow was 12:1, aud in Hull 137. It was not a fact, 
as stated by the Mayor of Hull, that 20-party lines existed in Hull 
with only one subscriber each. The large development which had 
taken place in Glasgow was not, as alleged by Mr. Stevenson, 
entirely due to the competition of the Corporation; the iucrease 
had been 65 per cent. between December 31st, 1900 and 1904, and 
the increase throughout the whole country 58 per cent., but in 
places where there was no competition there had been an equal or 
larger increase than in Glasgow. The Corporation of Glasgow had 
reached the stage when replacement of obsolete plant was necessary, 
and had no fund to meet it. There were four different systems 1n 
use by that Corporation; their call-wire system was notoriously 
inefficient, and the Corporation were considering its replacement 
by more up-to-date plant. If the cost wero charged to revenue, as 
it should be, they had no chance of making ends meet for years to 
come. The municipalities claimed that the Postmaster-General 
should be enabled to extend their licences and grant new ones 
beyond 1911 without being obliged to correspondingly extend 
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the company's licence. If this were done, it would be a 
distinct breach of a Parliamentary contract. The agree- 
ment would not affect the rates charged in Glasgow, 
Portsmouth or Swansea, which were fixed by the licences 
and were the same for both parties. In Hull it would place the 
company on the same minima rates as the Corporation, and in 
Brighton it would impose upon the company higher minima rates 
than the Corporation. Localintercommunication and the abolition 
: of terminal fees could not be imposed without disturbing Parlia- 
mentary contracts. The policy advocated by Mr. Stevenson and 
other municipal witnesses, of leaving the areas to be developed by 
local authorities and the trunk wire system by the Postmaster- 
General, was at variance with the policy of the Government, as 
shown by the report of Mr. Hanbury's Committee, and was imprac- 
ticable owing to the mutual jealousies of local authorities in the 
same area, as had been demonstrated in tbe Manchester area, where 
33 authorities were concerned. The witness emphatically denied 
Mr. Stevenson's statement that no rate over £6 was necessary in the 
provinces. None of the municipat services was getting more than 
£4 10s. per station, a sum wholly insufficient to pay. The Mer- 
chants' Association of New York had investigated the telephone 
rates in that city, and agreed with the Telephone Co. there that net 
earnings of 10 per cent. on the capital invested were reasonable; 
the National Telephone Co.'s earnings last year were 8'11 per cent. 
on the net capital, after deducting the so-called water. In com- 
paring tariffs, it was necessary to take into account the local con- 
ditions; much had been said about the Stockholm system, but he 
calculated that relatively the company's charges in large provincial 
towns were about the same as in Stockholm.  Asto the specifica- 
tion in the third schedule to the agreement, the company was 
entirely at issue with Mr. Bennett. He had stated that the test 
cable proposed contained copper wires weighing only 93 lb. per 
mile; it was really 20 lb. The standard of speech over the trunk 
lines was based upon five miles of the test cable, not 20 miles. 
The witness's statement that the company paid for replacement of 
plant out of revenue, challenged by Mr. Bennett, was perfectly 
accurate. The Mayor of Hull had stated that the Corporation 
were induced to go into the telephone business on the faith 
that the policy of the Government was to develop the trunk 
lines and to leave the local exchanges in the hands of the local 
authorities; but this never was the policy of the Government. 
The latter also had expressly stated to the company that the 
renewal of a competing licence would entitle the company to a 
corresponding extension of their licence. 
Mr. J. GAVEY, engineer-in-chief to the Post Office, repIving to Mr. 
Q,Bennett's criticism of the specification in the 3rd schedule, stated 
that Mr. Bennett had erroneously taken the term “test cable ” as 
defining the standard form of cable to be used in future under- 
ground work, and had further erred in assuming that the conductors 
weighed 93 lb. per mile, instead of 20 lb. This had led to a whole 
series of errors in his statements. Thetest cable was to be used only 
for measuring purposes, to afford a definite measure of the efficiency 
of telephone intercommunication under all conceivable conditions. 
Innumerable experiments had been carried out on every class of 
conductor with a view to providing a defined and scientific method 
of measuring results and attaining thorough efficiency in the most 
economical manner possible. No doubt if the Corporations desired 
that the pregent specification should be substituted for that under 
which they worked, the Postmaster-General would agree to that 
course ; but since Mr. Gavey's first interview with Mr. Bennett on 
the subject of the municipal specification, no suggestions had been 
received from the latter upon it. The insulation of the test cable 
had no reference to the insulation to be specified for individual 
cables. Speech through 20 miles of the test cable would be the same 
as through 20 miles of the 20-lb. cable referred to by Mr. Bennett. 
The results specified were the worst that would be accepted, and in 
certainly 80 per cent. of the cases of intercommunication a far 
larger volume of speech would be obtained. The objection to the 
use of cement blocks was based upon the supposition that they were 
not matured before being used; any defects due to this cause 
would have made themselves manifest before the purchase of the 
plant. The method was largely used on the Continent, for pro- 
tecting lead cables. Mr. Bennett had laid considerable lengths of 
so-called armoured cable in the bare earth, a most undesirable 
practice; some cables so protected had failed rapidly when exposed 
to strains due to ‘excavations for other works, and the Post- 
master-General had insisted on the provision of proper protection. 
The question of the value of overhead cables was not a serious one. 
Mr. Bennett appeared to be a recent convert to the automatic 
signalling, as he did not provide it at Glasgow on his local service, 
and the witness had considerable difficulty in inducing him to 
provide it in connection with the trunk service. Large exchanges 
fitted with the common battery system were more economical than 
the ordinary type; small ones less so. A new design, which 
would render small common battery exchanges economical, 
had ‘becn invented, which involved the use of series jacks. 
Municipalities had not been refused, the use of series jacks. In one 
instance Mr. Bennett asked to be allowed to introduce the system, 
and on being required to furnish particnlars and reasons for the 
..change, he withdrew his application rather than furnish the infor- 
mation. The statement that the new specification admitted plant 
inferior to that installed by the munioipalities was wrong, and the 
same applied to his statement that if municipalities had a similar 
specification attached to their licences, they could have carried out 
their works more economically. Mr. Bennett had stated that witness’s 
estimate per station amounted to £33, but the average number of 
stations was 20 per cent. greater than the average number of lines, 
so that for £13,250,000 he provided for 500,000 stations, at the rate 
of £26 10s. per station. 


(To be continued.) 


THE MERCURY ARC LAMP AND 
RECTIFIER. 


Dr. E. WEINTRAUB has contributed an article of no small 
interest, under the ahove title, to the Electrical World and 
Engineer, New York, for June 3rd, 1905, in which he 
describes some of the work he and others have heen engaged 
upon in the laboratory of the General Electric Co. The 
article commences with some brief remarks on the 
history of the mercury arc lamp. From 1853 onwards 
patents have been granted to quite an army of in- 
vestigators, who have sought to produce light hy the use 
of mercury and the electric current. — Rapieff (date not 
mentioned) appears to have been the first to make use of 
mercury vapour in caeno, the are being started by shaking 
the vessel. The Ann. der Physik for 1896 contains an 
extended study of the mercury arc 2n vacuo, by Arons, who 
determined the connection between current and potential, 
&c. To start the arc, Arons made use of two methods : (1) 
That by contact and then separation of the electrodes, and (2) 
that by an initial high potential. ** Arons constructed a lamp 
which was used quite extensively by different scientists for 
various purposes (Gumlich, Summer, Lummer, Paschen, Le 
Chatelier, &c.)." As early as 1882 Jamin and Manceuvrier 
found that an arc could be maintained by an alternating 
current between a mercury and a carbon electrode, and that 
rectification of the current took place. 

Cooper-Hewitt was apparently the next to attack the 
subject, and the first to prominently attempt the production 
of a practical lamp, by his patent of 1900 and exhibition of 
lamps in 1901—an attempt which has been taken up by a 
number of others, amongst whom is Dr. Weintraub. 
Cooper-Hewitt has used both of Arons’ methods of starting 
the mercury arc, and has gone back to the contact plan as 
the more practicable, but Dr. Weintraub has developed a 
new means of striking the arc. This is based on the 
principle that when a small spark or arc is produced by some 
auxiliary means at the surface of the cathode, an emanation 
of conductive vapour is projected into the vessel, and upon 
this reaching the anode the regular arc is established. By 
this method the pressure of the mains, or even less, is 
sufficient to start the lighting. The name of side-branch 
lamp has been given to lamps of this type. Fig. 1 shows 
the lamp in its simplest form, in which K represents the 
negative electrode of the source of direct current: B and A 
are connected to the positive—a through a resistance r, which 
serves to regulate the current ; B through a large resistance. 
By shaking or tilting the lamp, the arc K B is formed ; the 
cathode emanations next start the arc, and the switch in the 
line to B is then opened. But in order to start the arc 
instantaneously by this simple means, certain conditions are 
necessary. A very high degree of vacuum is needful, which 
is brought about by long heating and running of the lamps 
on the pumps, as with ordinary incandescent lamps. The 
shape of - the tubes must be such as to allow the free flow of 
cathodic ions to the anode ; capillary or bent tubes hinder 
or prevent the starting of the main arc. Moreover, 
the arc does not start freely when the lamp is in a heated 
coudition, as after use, but only when cold. 

What seems, however, principally to impede the prac- 
ticability of this pretty device in its simplest form, is the 
fatt that the vacua of the lamps, although good at the com- 
mencement, become impaired with use. The introduction 
in some form of coco-nut carbon— so successfully used by 
Sir James Dewar in his low temperature work—into this 
lamp, to keep the vacuum sufficiently perfect, and to 
preserve the simplicity of construction, would be an experi- 
ment worth trial. A modification of the arrangement has, 
however, been devised which it would appear, renders the 
lighting of the lamp perfectly practicable at all times. This 
consists of the introduction of a carbon filament of high 
resistance into the tube, suspended from the anode, with the 
lower end not far distant from the mercury cathode. After 
the main arc has started, the filament carries but an 
insignificant amount of current. Metallic wires are 
inadmissible by reason of their lower resistance and 
fusibility. ra T i NN 

* Fig. 2 represents such a lamp, with.some additional 
parte, which permit the automatic formation of the &ide- 
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branch arc and the cutting oub of this arc from the circuit as 
won as the main arc starts. sis a solenoid, K H is an iron 
core enclosed in a sealed glass tube. The cut-out is at the 
top. On closing the switch the current flows through the 
contact in the magnetic cut-out, then through the coil 8 and 
the mercury surface which connects two mercury cups A and 
B. The magnetic action of the solenoid 8 lifts the iron core 
out of the mercury, whereby the mercury level in A is 
lowered, the surface E F broken and tbe little auxiliary arc 
formed. As soon as the main arc is started the action of 
the magnetic cut-out interrupta the auxiliary arc." 
Two modifications of the device with the filament are 
described, in one of which the filament is raised after 
starting the arc by contact, in the other the level of the 
mercury is lowered. 

Some brief remarks are made on the use of the mercury 
arc lamp. The ordinary type is called the mono-chrome 
lamp. The only attempt described to introduce the 
much needed red and yellow rays into the mercury arc light 
(the lack of which constitutes the rea! defect of lamps of this 
type) is the plan, suggested by others, of running incan- 
descent lamps in conjunction, and of blending the rays 
emitted by a holophane globe, The standard lamp manu- 
factured is 16 in. long and 2 to 1 in. in diameter, and it works 
on 32 volts. The anode is invariably made of artificial 
graphite. The lamps may be used two in series with a resist- 
ance, on 110-volt constant potential circuits, or in s?ries on 
constant eurrent circuits, or again on the direct side of a 
mercury arc rectifier (see below) connected on its alternating 
current side to a constant current transformer. The average 
life of the lamp is in the neigbourhood of 2,000 hours. 
" The efficiency goes down 15 to 20 per cent. in the first 
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1,000 hours, and remains afterwards nearly constant, the 
discoloration of the glass is the.cause of this decrease of 
efficiency." Practical tests made with the lamps in the 
workshops of the General Electric Co., and in the streets of 
Schenectady, have given good results. In the latter case 
they were run on the circuit of the trolley line, with the 
voliage varying to such an extent, that no other lamp could 
be used with nearly as good results. uli. 

The description of the alternating current rectifier we 
quote tn ezlenso. 


THE Mercury Arc REcrTIFIER.—1.— PRINCIPLE. 


The mercury arc rectifier, whieh, in the course of my researches, 
I have invented in the Research Laboratory of the General Electric 
Co., is founded on the principle that current flows in an arc in 
mercury vapours only so long as the ionisation process is going on 
at the cathode surface. If the ionisation process is allowed to die 
out, even for a very short interval of time, the current flow ceases 
and the lonisation process at the cathode must be started anew. 
If an alteruating electromotive force is, therefore, to maintain a 
continuous arc iu mercury vapours, a mercury electrode must be 
provided which keeps permanently its negative sign, notwith- 
standing the continuous change of polarity of the applied electro- 
sine force. The two main methods that I used for this purpose 


First, an auxiliary direct-current arc, the cathode of which is 
one of the electrodes of the alternating current. Second, one or 
Shi reactances which, by their discharge in the proper direction, 
sid ies cathode alive while the alternating E.M.F. is of the wrong 


2.—Tuz RECTIFÆR with AUXILIARY DIRECT CURRENT. 
In this type (fig. 3) the tube 
i possesses three cups. A and B are 
connected to the alternator, and B and c to a dcum source. 


Under these conditions one half wave of th i 
c alternating current 
passes through the rectifier in the direction A B; and the other half 


wave is suppressed. Combining two rectifiers of this kind allows 
the use of, both half waves, and if Graetz’s connections are used with 
four tubes, both half waves can be. rectified and superposed in the 
same wire, 

Another more simple way of using both half waves has, however, 
been devised, and is represented in fig. 4. T represents a truns- 
former. The ends of the secondary are connected. to the two anodes 
(we call ** anode" those electrodes of the rectifier which are anodes 
of the rectifying arcs). 

The neutral wire is connecced to the cathode. The current flows 
in the direction indicated by arrows and the rectified current con- 
sists of unidirectional pulsations. The auxiliary direct current, 
possessing the same cathode, keeps that cathode alive during the 
time when the turrent derived from the alternating source is zero 
or in the neighbourhood of zero. "This auxiliary direct current can 
be made very small. ; 


3.—THE RECTIFIER BASED ON THE USE OF REACTANCES. 


(a) The Half-wave Rectifier (fig. 5).—The half-wave rectifier is 
described first because it illustrates the priuciple best. The alter- 
nating E.M.F. is applied to the two electrodes, a and B. The 
reactance is placed between Bandc. The half wave derived from 
the alternating current source takes the path 4 c D. The reactanee 
discharges itself in the tube, producing the arc, B c, and filling out 
by this discharge the interval of time during which the alternating 
current source has the wrong polarity and cannot maintain. an arc 
with a cathode, c. The unidirectional current flows iu the 
wire, C E. | 

(b) The Complete Rectifier (fig. 6).—It is sufficient to make the 
above-described arrangement symmetrical by the use of two 
reactances to allow the rectification of. both half waves and their 
super-position in the same wire. This arrangement is shown on 
fig. 6. The mode of operation of the rectifier and the working of 
the reactances would be clear from what I said under (a). This is 
the form of the rectifier which is used in most cases and was 
developed commercially. l | 


4.—PoLyPHASE RECTIFIER. 


The application of the principles stated above to the rectification 
of polyphase currents is so obvious that I will uot dwell upon it te 
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any length. For three-phase current, three anodes are provided{iu 
the tube and reactances are inserted between the cathode and each 
anode respectively. The rectified current flows in the wire, con- 
necting the cathode to the point where the three reactances are 


_ joined together. 


Current rectifiers constructed on this principle are no 
mere laboratory toys, but are being manufactured in 
three sizes to give 10, 20 and 30 amperes direct current 
respectively, and are in actual use. In the streets of 
Schenectady they are employed on both ordinary and mercury 
arc lamp circuits. Rectifiers have been constructed with a 
capacity of 100 amperes and over, but there are practical 
limits as to size beyond which it is not desirable to go. The 
current is led to two electrodes placed inside the arc, and 
there is probably a slight leakage of current between them— 
a leakage which increases with the voltage. Under certain 
conditions, of which increased voltage is one, this small 
discharge develops into an arc discharge. It cost Dr. Wein- 
traub and Dr. Kruh long study and & great amount of 
experimental work “ to differentiate the factors influencing 
the arcing. As a result, rectifiers are being built for as high 
as 25,000 volts alternating, delivering a constant current of 
6°6 amperes.” The efficiency of the rectifier increases as the 
voltage to be rectified is increased. By a judicious selection 
of reactances the power factor can be made to exceed 90 per 
cent. The rectifier is specially adapted for use in charging 
batteries. 

In conclusion, Dr. Weintraub refers to an article he 
published a year ago in the Philosophical Mayazine and to 
his recent paper before the American Electro-Chemical Society 
for further details of his researches. 
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NEW PATENTS APPLIED FOR. 


Gompited expressly for this journal a P. THompson & Co., Electrical Patent 
ents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


6,09874. *'' Improvements in electric sto Sp monon mechanism for looms.' 
J.B. WuiTNEy. June 28rd. (Date applied for under Patents Rule 9, April aa. 
1905.) (Complete.) 

6,9897». ‘Improvements in fallers for electric stop-motion mechanism for 
looms." J. B. Witney. June 28rd. (Date applied for under Patents Rule 9, 
April 3rd, 1905.) (Complete.) 

12,616. ‘Improvements in and connected with electric railways and tram- 
ways.” A. Swanson. June 19th. 

. “An apparatus for automatically recording the number of times a 
telephone is used." R. RichmMonp and G. E. CLARE. June 19th. 

12,645. “Improvements in means for regulating dynamos." H. LEITNER. 
June 19th. 

19,682. ‘Improvements in telephone apparatus for use for diving and like 
purposes." A.GnkaHaAM and R. H. Davis. June 19th. 

19,0600. “Improvements in intercommunication-telephone systems." I. B. 
BiuNBAUM and H. G. WHITE. June 19th. (Complete.) 

12,725. “ Improvements in arc lamps." B. M. Drake. June 20th. 

12,778. “Improvements in electric unloaders for air compressors.” H. H: 
Laur. (The Ingersoll-Bergeant Drill Co., United States.) (Complete.) 

19,791. ''Improvements in electric locomotives.” Tur BRITISH THOM#ON- 
HovsToN Co., Ltp. (The General Electric Co., United States.) June 20th. 

12,792. “Improvements in and relating to dynamo-electric machines.” 
THE ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT. June 20th. (Date appiied 
for under Patents Act, 1901, September 17th, 1904, being date of application in 
Germany.) (Complete.) 

12,818. “An improved electric safety switch having or possessing 8 gas- 
tight sperxing chamber." F. E. OLDFIELD and O. G. Cowrer. June 21st. 

19,829. “An electric door locking device." C. PrerExX. June £Zlst. (Ccm- 
plete.) "t 

19,852. ‘‘ Improvements in electro-plating." R. B. Roxsy. June 21st. 

19,869. *“ Improvements in or connected with the electro-plating of aluminivm." 
R. B. Roxsev. June 21st. 

12,875. “Improvements in and relating to electric arc lamps." THE BRITISH 
'TuoMsoN-HovsToN Co., Lro. (The General Eiectne Co., United States.) June 
21st. (Complete. 

12,876. “Improvements in and relating to — M current dynamo-electrie 
machines." THE British TuHomsox-Hovston Co., LTD. (Allgemeine Elek- 
tricitits.-Ges., Germany.) June 2lst. (Complete.) 

12,680. ‘‘ Improvements in electric conductors," A. G. Betts. June 22nd. 

19,809. ' Improvements in dynamo-electric generators and motors." L. K. 
CLARK. June 22nd. 

19,945. ''Improvements in dynamos for railway train lighting." H. LEITNER 
and R. N. Lucas. June 22nd. 

12,947. “ aapea ements in or relating to the storage of electrically transmitted 
energy." Fox. June 22nd. 

19,959. ‘* Improvements relating to safety devices for electrical apparatus." 
L. Korrmam and R. Zwack. June 22nd. 

12,964. “Improvements in electric arc lampe." THE BRITISH THOMSON- 
HovsTON Co., Lip. (The General Electric Co., United States.) J une Zend. 

19,979, ‘‘ An electrical timing apparatus for timing motor-cars, and for other 
analogous purposes." J. M. Iwseris. June 23rd. 

12,976. “Improvements in the methods of and means for the distribution of 
electricity to street hunps and the like." G. WiLKINSsON. June 28rd. 

12,999. ‘Improvements in means for ensuring the continuity of movements 
derived from electric energy.” A. B. WEBBER and THE StTanpakp TIME Co.. 
Ir». June 23rd. 

13,009. “Improvements in automatic stealing apparatus more ope 


for use in connection with electric traction systems." M. Bye and W. C. €. 
HAWTAYNE. June 23rd. 
19,025. “ Chnprovemanta in electric arc lamps." W. R. Ripixes. June 23rd. 


135,002. ‘‘Improvernents in or connected with insulators of electric railways, 
trainways and the like." R. N. Tweepy. June 24th. (Complete.) 


134263, « “Improv ements in or pr to electric clock and alarm systems.” 


W. RA TITT (mp, Jra ith. (Complete.) 

13,078. -. nly AS ev tuiephidie and telegraph relays." W. AITKEN.” 
June 24th. 

13,064. "Dh. .. .ing to controllers for single-phase induction 
motors." R. t 1e 24th. (Date applied for under Patents Act, 


1901, June 30th, 1: : of application in United States.) (Complete.) 

13,093. “impro “Ma, xw relating to electric drills." A. J. But Lr. 
W. O. Duntley, Un, June 24th. (Complete.) 

13,107. °° Tmproven dynamo-electric machinery." The Hon. C. A. 
Parsons and A. FLINT 24th. 

18,108. ** Improveme. dynaino-electric machinery. The Hon. C. A. 
Parsons. June 24th. 

13,112. * Improvement: 1: nd relating to dynamo-electric machines." THE 
BwurrisH. Trosxsox-Hovsre Ce., Lrp. (The General Electric Co., United 
States.) June 2ith. (Compiete.: 

13,113. ** Improvements in holders for commutator brushes." Tk MORGAN 
CuricisLE Co., Lin., and C. W. Svrimks. June 24th. 


re 
PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
TuoMPsoN & Co., 322, High Holborn, W.C., and at Liverpool, price. post 
free, 9d. (in stamps). 


1904. 


COMBINED Lectie REGULA AN: MEASURING APPARATUS. E. Fauvin, E. 
Amiot and E. Chencaux. (1. ^ claured for patent under Patents Act, 1901, 
November 2sth, 1908, bein, Jate cf application in France.) — 13,483. 
June 11th. : 

ELrcrmc DnitrLs. W. O. Duntley. 15,724. June 17th. 


ELECTRICAL DUE Pastis CL.OSLY APPLICABLE FOR CONTROLLING 
ELECTRIC MOTORS. . B. Dunn. (Date claimed for patent under Patents 
Act, 1901, June rm 1903, being aate of application in U.S.A.) 13,7179. 
June 17th. 


MEANS FOR PRODUCING ELECTRIC ARCS FROM ALTERNATING CURRENTS, ALSO 
APPLICABLE FoR ReEcCTIFY'NG ALTERNATING CURRENTS. E. Weintraub. 
(Date claimed for patent :dcr Patents Act, 1901, June 20th, 1905. being 
date of application in U.S, 135R. June 20th. 


Lirrs AND Hoists. E. „andoj » February 10th. 
Hann TkLkPHoNEs. A, Fred! — 7"7"523. February 12th. 


BRACKET FOR CARRYING ELECTRIC. LIGHTING. Lamps. E.G. Taylor and R. L. 
| Rateliffe. 3,613. February 13th. 


MANUFACTURE « F INSULATING MATERIALS. Pontite, Ltd., and 8. de Pont. 3,826. 


February 16th. ~ 
SwitcHms RysTEMS. G. Wright anc j Nicholls, 3,885. February 16th. 
JLECTRIC CONNECT. RS. W.C. anu J. Lowson. 4,110. February 18th. 


CONTROLLERS FOR USE WITH CRANES, WINCHES, AND THE LIKE. The Cleveland 
Bridge and Engineering Co., Ltd., and C. W. Hill. 4,913. February 29th. 


ELECTR c Motors. Mavor & Coulson, Ltd., and H. A. Mavor. 0,926. February 
10th. 


Arc Lamps. H.C. Levis. (General Electric Co., U.S.A.) 6,040, €,041 and 
6,043. March lith. 


CoxTROLLING Devices roR ELECTRIC Motors. R. A. Marples. 6,617. 
March 18th. 


ARC Lamps. E. A. Carolan. (General Electric Co., U.S.A.) 7,062. March Sist, 

INCANDESCENT Lamps. H. D'Olier, Jnr. 7,985. April 6th. 

DEVICER FOR CATCHING AND SUPPORTING OVERHEAD BLECTRIO CABLES OR W mes 
WHEN FgACTURED. H, W. D. Ingham and T. M. Jones. 8,006. April 8th, 

ALTERNAT:NG CURRENT Motors. The British Thomson-Houston Co., Ltd, 
(General Electric Co., U.8.A ) 8,399 and 8,402. April 12h. 

Brusn-HoLDERS POR DyNamo-ELEcTRIC MacHimES. The „British Thomson- 
Houston Co., Ltd. (General Electric Co., U.8.A.) 8,590. April 12th. 


Winpinas FOR Dyxamo-ELEcTRIC MacHINES. The Br ‘sh Thomson-Houston 
Co., Ltd. (General Electric Co., U.S.A.) 8,600. A, © 12th. 

ATTACHMENT OF GLOBES OR SHADES TO Exxectric Lad trixcs. J. 8. W. 
Thomas. 8,777. April 16th. l 
AUTOMATIC ELECTRO-MAGNETIC SANDING GEAR . FOR 

RAILWAYS AND TRAMWAYS OPERATED INSTANTABEOUSI 


ox ELECTRIC 
"HE ELECTBIC 


BRAKE FROM THE CONTROLLER HaNbpLE. C. W. Q 1 A. Ward, 
9,427. April 25th. 

CONSTRUCTION OF MOUNTING OF TROLLEY ARMS FOR COLL "LECTRIC 
ENERGY FROM OVERHEAD CABLES FOR ELECTRIC TRACTION ^hillips 


and T. C. Parkin. 10,356. May Sth. 
AUTOMATIC ELECTRIC CUT-OUT MECHANISM. A. P. Jones. 18,998. 9 
IGNITER FOR SIMULTANKOUSLY IGNITING, AND BIMULTANEOUSLY OR SU - v 
EXTINGUIHING Gas BvRNERS. O. Candi and C. Candi. 20,953. & 
29th. 
MOTOR CONTROLLING SYSTEMS. A.C. Eastwood. 26,699. December "7th. 
CovPLiNGs. F. W. Sorg. 27,185. December 13th. 


TRANSFORMING Di RECT CURRENT INTO MULTIPHASE ALTERNATING CURRENT. C, 2 
Steinmetz. 27,588. December 16th. 


DYNAMO-FEIECTRIC MACHINES. Phcenix Dynamo Manufacturing Co., Ltd., and 
R. Pohl. 28,155, December 22nd. 


CONSTRUCTION AND VENTILATION OF FIELD Coins OF DYNAMO-ELECTRIC MA- 
CH'NERY. Pheenix Dynamo Manufacturing Co., Ltd., and R. Pohl. 28,156. 
December 22nd. " 

ATTACHMENT FOR USE IN CONNECTION WITH SUSPENDING ELECTRIC Lamps. E. A.J. 
Hooper. 28,350. December 27th. 

SwircHEs. G. Harrison. (M. Guett, U.S.A.) 28,969. December 27th. 

COUPLINGS FOR USE IN Lamp Fittings. W. F. Simmonds. 28,875. December 
30th. n 

RaiLWAY CONDUIT Systems. J. van Aerschot. 29,001. December 80th. 

INSULATORS AND Suprorts THEREFOR. E. H. Fairbanks. 29,118. December 
30th. 

Dynamos. P. A.J. Lapeyrade. 3,897. February 10th. 


ALTERNATING CURRENT DYNAMO-ELkCTRIC. MACHINES. M. Latour. (Date 
applied for under Patents Act, 1901, January 21st, 1902, being date 
of application in France.) 1,494. Janugry 20th. 


Larrts AND Hoists. E. Chandsir. 4,116. February 18th. 


ĪNCREASIN THe DISCHARGE ENERGY OF ELECTRICAL VIBRATION SysTEMS. W. P. 
Thompson. (Gesellschaft für drahtlose  Telegruphie m.b.H., Germany.) 
5,104. March Ist. 


TnoLLEv Heaps rog Evectric Trancars. S. R. Thompson. 8,077. April 8th. 

ALTORNATING CURRENT Motors. British Thomson-Housten Co., Ltd. (Gen. 
Electric Co., U.S.A.) 8,401. April 12th. 

LaxP HorprR. R. E. Rees. 8,477. April 13th. 

Primary GarvaNiCc BatTery. P. Delafon, 8,086. April 15th. 

Postriv&. ELECTRODES FoR GaLvANIC BATTERIES. P. Delafon. 8,964. 
April 16th. 

Dynamo-Exvectric Macuines. The British Thoimson-Houston Co., Ltd. (The 
Gen. Bieetrie Co., U.S A.) 9,117. April 20th. 

ARMATURES FoR Dynamo FLEcTHIC Macwines. A. F. Hills, D. Urquhart and 
A. E. Honey. 9,372. April 23:d. 

TRAMWAY OR RatLway VEHICLES. J. S. Raworth. 9,565. April 26th. 


TRANSMISSION OF Sovsp To LONG DISTANCES AND TALEPHONIC APPARATUS 
THEREFOR. V. Tardieu. 11.262. May 16th. 


TUMBLER AND LIKE SWITCHES. M. Lawton and H. N. Whatson. 11,777. 
May 24th. 
ELECTRIC Licut Fittings. H. Lea. 13,169. June 10th. 


SWITCHES PARTICOLARLY ADAPTED FoR Usk wiTH TaRGETS. C. Chevallier and 
E. Cadet. (Date applied for under Patents Act, 1901, August l4th, 1903, being 
date of application in France.) 15,322. July &th. 


TROLLEYS FOR ELECTRIC Traction. J. Lauvernier. 17,939. August Rth. 
ELECTRIC LioHT Fittines. H. Lea and S. Mitchell. 19,242, September 6th, 
CONTROLLERS FOR ELECTRIC CURRENT. P. M. Justice. 22,3264. October 17th. 


Aac Lamr ELECTRODES. Korting and Mathieson Actien-gesellschaft. (Date 
applied for under Patents Act, 1901, October 31st, 1903, being date of appli- 
cation in Germany.) 22,542. October ae 

ScRAPER Fon ELECTRO-MAGNETIC SEPARATOR. E. H. Geist. (Date applied for 
under Patents Act, 1901, January 18th, 1904, being date of application in 
France.: 22,513. October 2nd. 

ELECTRIC Brakes R. B. Ransford. (The American Elec. Brake Co., U.S.A.) 
24,675. November 14th. 


: ELECTRIC. Anc Lamp. W. Fairweather. (The Marquette Elec. Co., U.S A.) 


28,109. December 27th. 

INSULATOKS AND PROTECTIVE Devices FOR OVERHEAD ELECTRIC CONDUCTORA. 
E. Giraud. (Date applied for under Patents Act, 1901, May 2nd, 1904, being 
date of aplication in France.) 29,063. December 30th. 

SAFETY DEVICES FoR OVERHEAD ELECTRIC Conpuctors. E. Giraud. (Date 
applied for under Patents Act, 1901, April lth, 1904, being date of applica- 
tion in France.) 29,004. December 30th. 

Evectric Fixtures. H. H. Lake. (W. Lincoln, Bradshaw, A. Keough, M. 
Keough and J. Keough, U.S.A.) 29,397. December 3lst. 

CincviT CLosER FOR FIRE ALARMS. J. E. Bemiller and E. C. Weisendale. 
99,5389. December 31st. 

FORM OF CARBON SPECIALLY SUITABLE FOR FILAMENTS OF ELECTRIC INCANDESCENT 
LAMPS ASD THE MANUFACTURE THEREOF. H.C. Levis. General Electric 
Co. (Date applied for under Patents, Rule 9, March 22nd, 1904.) 6,9524. 
Mareh 22nd. 

SAFETY DEVICE For OVERHEAD ErEcTRIC Conxpvctrors. F. W. Hayward and 
R. C. Fox. 11,84. May 25th. 

Rotary ELECTRIC 8wiTCH. John Dugdill. 11,887. May 25th. 

ALTERN TING CURRENT ELECTRIC METERS. Allgemeine Elektricitüits Ges. (Date 
applied for under International Convention, June 2nd, 1903.) 12,545. June 
2nd. 

ELrcTRICALLY-PnorPELLED RaILWAY AND TRAMWAY VEHICLES. R.J. C. Collins. 
13,353. June 13th. 

CONTROLLING SWITCHES FoR ELECTRIC Circuits. British Thomson- Houston Cc., 
Ltd. «General Electric Co., U.S.A.) 19,570. June 15th. 

APPARATUS EMrLOYED OR MEASURING Wave LENGTBS IN WIRELESS TELE- 
GRAPHY. J. A. Fleming. 13,736. June 17th. 

SkLF-LocKkiNG ELECTRIC UoNTACT-MAKER OR SWITCH FOR FRE ALARM AND 
OTH*B PURPOSES. J. H. Golding. 14,111. June 22nd. 
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CHEAP POWER FOR LONDON. 


On Thursday night last week, after all the influence and 
pressure that could be brought to bear for and against the 
Bill of the Administrative County of London and District 
Electric Power Co. had been exerted, and after three hours’ 
discussion, the Bill was read a second time by a majority of 
40. Strenuous efforts were made by the champions of 
municipal trading and the existing companies, led by Mr. 
Burns and Mr. Cripps respectively, to quash the Bill, which 
was supported by Mr. Bousfield and Mr. Bonar Law; but 
the case for the Dill was too strong. Indeed, after the 
masterly exposition of the facts by Mr. Bonar Law, on 
behalf of the Board of Trade, it is difficult to imagine any 
other outcome of the contest ; the mere fact that the Board 
of Trade vigorously supported the Bill was a most powerful 
argument in its favour, for the single-minded zeal of the 
Board in the public service, and its absolute honesty of — 
purpose, irrespective of party or person, are beyond question 
or dispute. The Bill now goes before a Committee, where 
the opponents of the measure will have full opportunity of 
stating their case. 

Considering the whole question from an impartial stand- 
point, one is confronted with two main considerations :— 
First, that cheap electrical energy for motive power is not 
merely desirable, but a necessity, and must be supplied, by 
whatever authority. In this connection it is noteworthy 
that there is over half à million horse-power at work in 
London factories and workshops, not 5 per cent. of which is 
Secondly, the existing com- 
panies, which have been amongst. the world’s nioneo"s in 
electricity supply, and have develope * al 
the face. of innumerable obstacle anodes fii” tO severe 
restrictions, especially in regard teen Hie catation of their 
areas of supply, and the impositi hy th ‘clause rendering 
their undertakings liable to purchase 


supplied by electrical means. 


„kings in 


ocal authorities at 
the end of a comparatively brief term’ years. These com- 
panies, therefore, are entitled to“ 'aquate and effective 
protection against unrestricted and consequently unfair com- 
petition. 

It is greatly to be regretted that a campaign of falsehood 
and misrepresentation should have been carried on against 
the new company's proposals. It has been repeatedly 
shown that, unless the average price obtained by thé company 
for energy does not exceed 2d. per nnit, it cannot pay its 
dividend; yet it has been,st+ ` again aud again by 
its opponents that the comp , seeks to establish a 
monopoly which will enable.it vw charge whatever it likes. 
It has been suggested thai “shë existing companies will 
eventually amalgamate with it, and thus share in the mono- 
poly; but we must confess that a monopoly compelled by 
Statute to supply electrical ener ‘y .. an average price of 3d. 
would, neticent, undertaking, a 
factor of the first importance in the prosperity of London 
and the welfare of its inhabitants. — If the County Council 


in our opinion, ba: ^ > 
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had obtained the monopoly of electricity supply after which 
it hankered, would it—could it—have dared to hint at such 
& price ? 

Again, it is urged that the company will pick and choose 
its areas of supply, rejecting the lean districts and gorging the 


fat; yet it has been most explicitly laid down that if the 


company enter an area of supply at all, it shall ipso facto be 
compelled to undertake exactly the same obligations to supply 
all comers, in all parts of that area, as are imposed upon the 
existing supply authority in the said area. Moreover, the 
supply authority can itself demand a supply of electrical 
energy from the company, at rates which will enable it to 
supply ordinary customers at a reasonable profit—that 
reasonable profit being determined by the Board of Trade. 
In the remote contingency of the existing company or local 
authority being able to supply as cheaply as the new com- 
pany, the latter is abselutely debarred from coming into the 
area of supply at all ! 

As for the demand for electrical motive power, as Mr. 
Bonar Law clearly pointed out, London as a manufac- 
turing town is of greater importance than any other 
town in the kingdom ; and in London there are innu- 
merable small factories, precisely the kind which cannot 
generate power cheaply for themselves, and which would 
most readily become consumers, were it possible to obtain 
"cheap power. Coal and land are excessively dear in London, 
whereas no other large city in the world offers equal possi- 
bilities of generating electrical energy cheaply ; and-that it 
can be generated cheaply was conclusively established before 
the Committee of the House of Lords. Over 250 London firms, 
employing 100,000 men, and therefore representing 500,000 
persons directly, and a very much greater number indirectly, 
petitioned the House of Lords and the Board of Trade in 
favour of the Bill. Only half of the London Borough 
Councils are opposing the Bill ; 
it, and seeking bulk supply. Some are arguing that the 
cheap competition will be their ruin, whilst others urge that 
they can su chéaply as the company, and St. Pancras 
and Hackney &.: lowering their prices already. Others again 
say that the power cannot be supplied cheaply ! 

It is impossible to deny that in London there is an 
immense opening for the supply of electri] motive power; 
but the existing authorities are mainly concerned with light- 
ing, a business which the new company cannot touch. More- 
over, 80 far as the companies are concerned, their interests 
lie mainly in the West End, where there is no great demand 
for motive power. It is in the East End that the factories 
are found, and until recently the supply in this quarter has 
been absolutely inadequate, being mainly in the hands of 
local authorities, whose prices are far above those proposed 
by the company. The large railway, dock and steamship 
companies, like the manufacturers above cited, are support- 


ing the company, and so is the County Council of Essex. 
The Borough Council of Stepney, which possesses its own 
electricity works, is numbered amongst the company's 
supporters. 

The financial standing of the promoters, and their ability 
to carry out their proposals, have been admitted by the 
House of Lords Committee. 

To conclude, we are Need that, provided the 
interests of the existing companies are adequately and 
securely safeguarded, it will be of the greatest advantage 
to the public in and around London that this great project 


sowe are actively supporting 


be authorised by Parliament, and power made available 
to all at lower rates than are ELLA in any large city in 
the world. 


- 


THE current number of the Light 
Ruilway and Tramway Journal con- 
tains an editorialette, which touches a 
spot of interest to all tramway undertakers. 

In almost every tramway or light railway order, provision. 
is made for running municipal services over the lines at 
night. For instance, the collection of refuse is permitted 
toa municipal authority in whose area the tramways are 
run by a company, and naturally a local authority secures 
the same rights when retaining the tramways in its own 
hands. 

Orders do not limit, as a rule, the hours of — Ü SO 
that an all-night service, whether it be for freight or 
passengers, is more a question of expediency than of law. 
Popular opinion has limited hours of running in certain 
towns, especially on Sundays, and popular opinion might 
prevent at any time the all-night running of cars ; but, so 
long as the work that has to be done is done without 
unreasonable disturbance of the essential quiet of the night, 
there is not much reason to anticipate popular outery. 

Frontagers soon ** got, used ” to street noises, which in so 
many cases Include tramway noises, but among which the 
tramway noises are by no means predominant ; and street. 
noises continue with considerable intensity in most towns 
after the average citizen i8 a-bed, and recommence long 
before lie recovers consciousness. 

Let anyone analyse the sounds that come through his 
window from the street ! 

He has said, many a time, “ Those beastly trams make 
such a noise that I can’t work or read or sleep!" But let 
him listen, and he will have to confess that the continuous 
noise is made by the clatter of horses’ hoofs and the rattle 
of heavy springless carts and lorries on the paving, not by: 
the poor innocent trams which are up and by in a fraction 
of the time taken by a coal cart to get out of hearing. 

In many towns that continuous noise has been intensified 
by the coming of the tramways, if these have beene paved 
with stone, for the vehicles and horses make a greater clatter 
over the setts than they did over the inferior macadam and 
mud paving which preceded it. On the other hand, the 
continuous noise is actually decreased when the tramways 
are paved with wood iu exchange for the noisier material 
of pre-tramway days. 

Similarly, then, when refuse has to be collected at night, 
not only might it be collected more expeditiously and at 
less expense, but with less disturbance of the night by 
electric car than by horse-drawn vehicles, and the Liyhé 
Bai wey and Tramway Journal argues that the tramway 
equipment may be used in this and in several other ways 
during the hours when capital as well as burgesses is 
sleeping. 

Every year sees us becoming more owl-like in our use of 
the night, and it may be that managers in many towns 
would find themselves repaid for going carefully into the 
possibilities which their routes present for making the rails 
and the rest of the equipment bear fruit for those four to 
six hours out of the 24 during which they now lie idle and 
worthless. It may mean small beginnings, and it may mean 
nothing at all, but it is worth the consideration of every 
manager. So long as an adequate profit is made, after due 
provision for replacement, the sooner the rails are worn out 
the better from a true economical standpoint. 

The life of every part of the equipment can be expressed 
in car-miles, and the sooner those car-miles can profitably 
be run out, the better for the tramway. 

The complete formula of maximum efficiency takes the 
cars owned into account, and should be as much before the 
eyes of the manager as that other perfect, load factor which 
the engineer seeks with such admirable persistence ; it i$— 

cars run x hours run x m.p.h. actual — 
cars owned x 24 x m.p.h. (schedule) 


Tramway 
Use-factor. 
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FLUE-GAS ANALYSIS. 
By F. H. CORSON, 


IN all central power stations, except those of the smallest 
size, the principal item in the costs of production of current is 
undoubtedly the fuel bill, and the price at which electrical 
energy can be profitably sold, must depend to a great extent 
upon the economy with which the boiler house is worked. 

Much has been written on the subject, and many attempts 
have been made to account in some way for the very varied 
results obtained under the several conditions existing in 
different stations. | 

The load factor of the output from the feeder bus-bars, 
and, perhaps in a greater degree, the plant load factor, have 
some considerable bearing on the amount of coal required, 
but these do not carry us far in our endeavours to discover 
a reason for the widely differing fuel bills. We find stations 
with a poor load factor, but with a very low fuel cost, and again 
others where the conditions of demand are more even, with 
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tad figures in this direction. Condensing must certainly 
reault in economy of steam, but here again we find no law 
on which to base our calculations. Some condensing stations 
are using as much as 15 lb. of coal per unit, while others 
sl the plant is run non-condensing, only consume 5 lb. to 
) IU. 

The price of fuel delivered at the works is equally un- 
satisfactory as a basis, and gives little or no help in the 
inquiry. 

It must be presumed, then, that some other agency than 
those enumerated above, is largely responsible, and the 


writer is of the opinion that the human element has a good 
deal to do with the question. The amount and character of 
the supervision brought to bear on the fuel-consuming 
department, has an enormous influence on the economic 
results obtained. In many stations too little attention 18 
paid to the boiler house, and everything is left to the 
knowledge of a more or less ignorant fireman. Can it be 
wondered that the expenditure on coal is excessive ? 

The fireman may be, and often is, a skilful workman as 
far as his knowledge goes, but the combustion of fuel is a 
matter demanding treatment of a far higher order of 
intelligence, than is usually allotted to it. So long as steam 
pressure is maintained, and smoke avoided, little inquiry is 
made as to the methods by which these two desirable ends 
are attained, or as to the cost, to the power station at which 
the steam is supplied. 

The writer submits that highly scientific control is 
essential to good results in the boiler house, and that there 
is no safety in trusting that the fireman will find out by 
trial and error that course which entails the least work for 
himself, and will consequently use the least possible quantity 
of coal. 

It is not an uncommon thing to sec firemen clean out 
fires, charge them heavily with green coal, and then open 
the fire doors to avoid the heavy smoke which is naturally 
the result of such a procedure. There is no doubt that the 
remedy is successful, and that the supply of an enormous excess 
of air does prevent smoke ; but at what cost? The boiler 
attendant, in the absence of supervision, finds the method 
effective, judges it to be therefore the right thing, and 
employs it at almost every time of firing. 

The installation of a flue gas analysing apparatus reveals, 
in boiler houses which. are run on apparently economical 
lines, many points at which improvement can be effected. 
It is very improbable that in the case of a boiler house where 
the draught, thickness of fire, and such points are left to the 
stoker, the proportion of CO, in the flue gases will be higher 
than perhaps 7 per cent. With the furnaces under control, 
this percentage might casily be increased to 13 or even to 
14, with a consequent saving of something like 10 per cent. 
on the fuel bill. 

The apparatus for the analysis. of the products of com- 
bustion is on the market in various forms. Two types 
ave employed—the one based on the actual absorption of the 
CO, by the action of caustic potash or soda; the other a 
barometric one, depending on the weight of a column of the 
flue gas varying in proportion to the amount of CO, con- 
tained in it. An instrument of this latter class is shown 
in the illustration (fig. 2), and is the apparatus from which 
the accompanying charts have been taken. 

The action of the analyser is shown by the diagram 
(fig. 1) : « and 6 are the two tubes through which air and 
the gas to be tested, are drawn by the air ejector or pump. 
At the bottom of each tube is a pipe coupled to the 
barometer g, the liquid in which is raised or depressed in the 
inclined tube r, by increase or reduction in the amount of 
CO, in the flue gases. The inclined tube is graduated 
and calibrated to read directly in percentages of CQ, ; 
u and « are reservoirs containing alcohol to ensure the dry- 
ness of the gases, and to avoid the deposition of moisture in 
the tuhes of the instrument. 
© The whole apparatus is provided with levels s and £, and 
rests on three adjustable supports. The recording mechanism 
is simply a camera containing a revolving drum, the position 
of the liquid in the inclined tube being photographed on the 
sensitised film carried by this drum, and the record of 24 
hours heing developed as an ordinary negative. 

The first chart shown. (fig. 3) was one of the carlier 
recortls obtained on a Lancashire boiler burning a fairly low 
grade Wigan slack. The record, as will be seen, indicated a low 
percentage of CO, showing excess air over that required for 
combustion. The draught was regulated, the performance 
of the mechanical stokers improved so as to give a better 
distribution of fuel over the grate, leakages in the brick- 
work setting of the boiler were plastered up, and the second 
chart showing 14 per cent. (fig. 4), was obtained within a 
fortnight. The sudden drops in the percentage of CO,, 
show times of opening the fire doors for the purpose of 
levelling up the fires, and lifting clinker from bars, or of 
opening ash pits: to withdraw burnt coal. The apparatus 
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was coupled up to all the boilers in turn, exhibiting similar 
weaknesses, and calling for similar remedies. — , 

When all possible has been done to effect improvement in 
the conditions as existing on the individual boilers, it 
becomes desirable to obtain a record which shall be repre- 
sentative of the whole work of the firemen, and not merely 
that done on any one boiler. Where the instrument is 
connected to one boiler, it is a perfectly easy matter for the 
stoker to find out which, if he has access to the record, and 
he naturally devotes his energies and attentions to that 
particular one, often to the neglect of the rest. lt is 
unfortunately impossible to pull the gases from all boiler 
flues simultaneously by simply opening the cocks together. 
If this is done, the boiler which carries the least draught 
either from being banked, or from its distance from the 
chimney, supplies all the gas for the apparatus, and the 
other boilers worked under keen. draught do not come under 


percentage of CO, recorded. Such leaks naturally reduce 
the temperature of the gases, and affect the draught-producing 
power of the chimney, necessitating à fairly high exit tem- 
perature from the boilers. It is obvious that the lower the 


final temperature of the gases, other things being equal, the 


more heat is absorbed by the boiler, and. consequently the 
greater the economy. [n the installation of six boilers which 
was the subject of the experiments here detailed, it was 
at first found that while maintaining an average of 12 per 
cent. or 13 per cent. in the boiler side flues, the percentage 
at economiser outlets had fallen to 6 per cent. Under these 


conditions the flue gas temperature fell. from a mean of 


600° F. at exit dampers to about 500° at the economiser inlets. 
By carefully overhauling all. brickwork and dampers, the 
Chimney bottom. percentage was raised to 11 per cent., the 
fall in gas temperature was reduced by 50° F., and it was 
found possible to lower further the boiler exit temperature 


test. Assuming, then, that one or two of the boilers are 
banked, we have those boilers which are doing the least, work 
supplying the test, gases for the record. 

This method being of no use, the next suggestion is to 
make one connection to the main flue, but here again 
difficulties beset the way. Dy making a series of holes 
across the main flue and taking simultaneous. samples from 
each, the writer found that the CO, percentage varied very 
widely. The logical deduction from this is that the flue 
gases from the boilers do not become thoroughly mixed in 
the main flue. This inference is borne out by the records 
of some tests made by Mr. Downe at the Southport Electri- 
city Works, and communicated to the Municipal Electrical 
Association at Sheffield. These tests, carried out with a 
view of finding the temperature drop in the flues, showed that 
widely different records were obtained at various points across 
the flue equally distant from the boilers. 

To obtain an accurate idea of the work done, it is of 
course necessary that the sample gas drawn through the CO, 
instrument should represent the average chemical constitu- 
tion of all the gas passing at the time. . 

The swirling action of the gases, induced by some obstrue- 
tion, such as a damper, or by some sharp change in the 
direction of flow, would appear to be requisite to the attain- 
ment of this desirable uniformity of composition. 


On making further tests, the mixing of the gases showed .- 


considerable improvement immediately after a right angled 
turn in the main flue, but the best results were obtained at 
the outlet end of the economisers, which appeared to com- 
plete the operation. A further advantage of taking the 
sample from the chimney bottom lies in the fact than any 
leakage of air into the flues or economisers, which might 
otherwise pass unnoticed, is immediately detected in the lower 


while maintaining sufficient draught for the same rate of 
combustion as had previously existed. 

fi should be remembered that, at the time of the installa- 
Lion of the gas-testing apparatus, the economy achieved was 
regarded as fairly satisfactory, and only when the recorder 
Was put to work was it found that the existing state of 
things was capable of so much improvement. 

It is believed. that, working on such Ines, the engineers 
(€ most power fants would be able to effect considerable 
saving, and that thus a great deal of the discrepancy in 
the results obtained by plants of similar design, working 
under similar conditions, would be removed. 


SHUNT MOTORS FOR ELECTRIC CRANES. 
By CLAUDE W. HILL. 


THE object of these few notes is to point out the advantages 
which the shunt motor. offers for driving the hoisting gears 
of cranes, more especially when these gears. are remote from 
the controller. i 

In driving a hoisting gear we require, whether lifting or 
lowering and irrespective of the actual load on the hook, to 
be able to rnu ata very slow speed for purposes of adjustment 
and to be able to increase the speed to a maximum which 
shall vary in. some inverse proportion to the load, so that 
light loads can be lifted more quickly than heavy ones. 

With a properly-designed controller, this can to a certain 
exteut be accomplished when lifting with a series motor. 
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The controller can be designed to give a very slow speed 
on the firét step regardless of the weight on the hook, and 
the motor, when the controller is full on, will, in a limited 


Fic. 1.—SPExp AND LOAD CURVES. 


degree, accommodate its speed to the load. This is shown 
on the curves A and B, fig. 1. Both of these are taken from 
actual tests, B representing the best result which the writer 
has met with. 

As the speed range so obtained is insufficient, it is usual to 
provide change gear giving either two or three speeds. 

The ehanging of these gears, especially in cases where the 
driver has to walk some distance or climb on to a platform 
to make the change, is frequently neglected, so that the 
change gear is of little use. 

With a shunt motor the speed can be varied instantly 
aud without trouble, through a wide range, by means of a 
regulating switch and resistance connected in the magnet 
circuit and placed close to the driver. 

Curves € and D, fig. 1, show the speed-load curves of two 


cranes equipped with shunt motors and regulated in this | 


manner. 

The complete equipment for a shunt motor hoisting gear 
 eoneigts of the. motor itself, a plain on and off electro- 
magnetic brake, & drum controller and a shunt regulating 
switch placed handy. A circuit-breaker is also ‘advisable. 

With this arrangement the controller is so designed that, 
ou the first step, the motor-magnet is always fully excited, 
irrespective of the position of the shunt regulator, so that on 
this step a speed as slow as desired is obtained. . The con- 
troller has contacts corresponding to and connected with the 
contacts on the shunt regulating switch. As it is moved 


over it cuts into the magnet circuit the amount of resistance 
determined by the position of the shunt regulating switch, 
so that when the controller is full on, the speed of the motor 
corresponds to the position of this switch. 

F or lowering, the series motor is not satisfactory, as, 
without the assistance of a mechanical brake, it cannot 
prevent the load running away. 

It is when lowering that the shunt motor shows specially 
to advantage, as, when overhauled by the load, it commences 
to generate. current, and the current so generated not only 
opposes a torque to the motion of the load sufficient to keep 
ts speed within the limit sct by the regulating switch (80 
saving wear of brakes), but it. also feeds the circuit, and so 
helps to drive other machines. | | 

Fig. 2 is an amperemeter . diagram taken. on a 5-ton crane 
ot the Cleveland Bridge Co.'s works at Gateshead, showing 


the flow of current^when the controller is put on slowly, step 
by step, on the lowering side with full load on the hook. 

It will be noted that onstep 5 the current reverses, and beyond 
this point there is no change in the current diagram on the 
succeeding steps of the controller. The speed on the first 
step is 5 ft. per minute, and on the last step 50 ft. per 
minute. | : 

Fig. 3 is from the same crane with 14 tons on the hook. 
This shows the starting current diagram when the controller 
is put on in the ordinary way, giving a 3À sec. start, the 
current when the load is running down steadily amounting 
to about 324 amperes, and the stopping current diagram, 
when the controller handle is moved back slowly, step by 
step. The speeds in this case are, first step, about 14 ft. 


| per minute, and last step about, 120 ft. per minute. 


Fig. 4 is a slowly taken starting diagram when lowering 
the hook only. In this case there is no regenerative current, so 
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Fic, 3.—LowEniNG 14 Tons. 


* that the shape of the diagram differs from the preceding ones. 


The speed with hook only is 160 ft. per minute, aud when 
the controller is put on in the ordinary way, a 34-sec. start 
is obtained. 

On the first step of the controller on the lowering side the 
magnet winding only is connected to the line, the armature 
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Fic. 4.—LowrxniNc Hook ONLY. 


being short-circuited through a resistance of suitable amount 
to give the lowest speed required. | 

The magnet current takes about 1 to 14 seconds to attain 
its full value. This slightly retards the acceleration, so 
that, in cases where full speed has to be attained very 
quickly, a few turns of series might be added to the magnet 
coils, the series turns being cut out when the magnet attains 
its full strength. 


Foreign Engineering Enterprise.—A_ recent visitor 
to one of the engineering workshops of the Continent states that he 
found them exceedingly busy, and he especially remarked that in 
one small detached part of the shop there were a few men experi- 
menting with an oil engine, in another similar space other meu were 
making experiments on a gas engine, and so on, There was every 
evidence that the firm meant to keep to the front. How much do our 
home firms expend on experiments? It is certain, he says, that there 
is considerable evidence of prosperity in the Continental shops. Docs 
not the continual expenditure on. experiments. account. for much of 
their prosperity ? Our own men of means seem to have no fight 
left in them. They will not experiment, and though there is any 
amount of capital forthcoming to float obvious swindles, a really 
good and genuine thing can rarely find support. When such is the 
case, is it not a proof of the lack of technical knowledge on the part 
of the men at the head of affairs ? 
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NOTES QN THE WINDING OF POLYPHASE 
ROTORS. 


r 


By LEONARD J. PUMPHREY. 


Now that three-phase installations are becoming more and 
more common in this country, the attention of electrical 
engineers generally is being turned with augmented interest 
to the design of polyphase revolving machinery. Our 
English motor makers are rising to the occasion, one 
by one, and it is no longer. necessary to go abroad to 
Oerlikon or elsewhere for a reliable induction motor. 

It is with the design of windings for three-phase motors, 
as regarded from the standpoint of one whose time is largely 
spent in the design of polyphase resistance apparatus for 
controlling and starting gear, that the present article proposes 
to deal. 

Polyphase motors for this purpose may be sub-divided, 
broadly, into those with **&quirrel cage" and those with 
“wound” rotors. The “squirrel cage" type, although 
simpler to design and cheaper to build than the other, has 
an inherent defect that seriously limits its use in practice. 
The available starting torque is extremely low, even when 
switched directly across the mains. The initial rush of 
current through the stator may, it is true, be limited by the 
insertion of resistance in the stator winding, but this has 
the unfortunate effect of still further reducing the torque. 
One method of overcoming the difficulty to some slight 
extent is to employ a “delta” connected stator. Starting 
may then he accomplished with “star” connections, with 


the aid of a suitably-designed change-over switch, and the ` 


subsequent conversion to * delta " is made when the motor 
has attained a moderate speed, as shown on the accompany- 
ing diagram :— 


2 STATOR 


— 
a EE 


CHANGE-OVER STARTING DEVICE. 


Nowadays, * wound " rotors are almost invariably used 
for ordinary industrial purposes, and it is to these that the 
writer wishes to draw special attention. 

By “ wound ” rotor, we understand that it is built up of 
slotted laminations in the ordinary way, wound with an 
ordinary three-phase winding, and. fitted with three slip 
rings. 

It is thus possible to insert external resistance in the rotor 
circuit, and as the insertion of such resistance enables the 
motor to develop a large starting torque, the value of the 
arrangement is at once apparent. As is generally known, 
an ordinary three-phase starter consists of a lever with three 
arms arranged so that each arm moves over a series of con- 
tacts, thus cutting resistance out of and finally short-circuit- 
ing the three phases in the rotor winding. 

Now, in an ordinary stationary transformer, the respective 
voltages across the primary and secondary coils are pre- 
determined by the working conditions. But in an induction 
motor, which is to all intents and purposes a transformer 
with a rotating secondary coil, this is not the case, and the 
primary voltage is alone fixed by the conditions of operation. 
The fixing of & suitable secondary voltage is thus left to the 
discretion of the designer; moreover, it will be seen that for, 


say, a 10-horse motor connected across 250-volt mains 
(between phases) the design of a suitable starting switch 
cannot be proceeded with until the pressure and current in 
the rotor winding are known. 

.The writer has, therefore, been at considerable pains to 
collect data from the leading English makers bearing upon 
their standard practice in this connection. 

A few of the figures are shown in the adjoining table. 
Makers’ names are not given, by request, and the different 
firms are merely referred to by letters. 


Voltage in rotor (between slip-rings). 


Maker. i ^ | 
5 H.P. 10 n.P. £0 H.P. | | 15 H.P. 

| 
[A 70 100 | 120 | 140 
B 90 90 120 | 275 
C dos 220 | TS 400 
D 200 200 |... 200 500 
E 30 40 60 | 100 


These figures clearly show that a wide difference of 
practice exists, and the resulting difficulties experienced by 
the unfortunate man who wishes to standardise three-phase 
starting and controlling gear become at once apparent. , 

Cases frequently arise where two motors of similar horse- 
power and connected on the same circuit, but of different 
makes, have rotor currents in the ratio of two to one. The 
copper required in one set of controlling gear is thus double 
that of the other, the resistances are of widely different 
design, and the prices also differ considerably. This is 
especially the case with controllers of the tramway type. 
It is thus impossible for the rheostat maker to standardise 
his apparatus, unless he is prepared to standardise for each 
horse-power a complete set of gear from which he can pick 
and choose to accommodate the whims of different designers. 
'To illustrate this point, the writer has only to refer to a 
recent price list before him. 

To fully meet the eccentricities of different designers, it 
has been found necessary to list starters for rotors with vol- 
tages varying from 30 to 400 by gradual increments, and 
with corresponding increments of curreut from 10 to 200 
amperes. In all there are no fewer than 230 different sizes of 
starter with corresponding prices, covering a range from $ to 
10 H.P. 

This is unsatisfactory from everybody's point of view, and 
is a continual source of annoyance, fruitless correspondence, 
and delay. 

A suggestion has been made that at some early date it 
will be possible for motor-makers to come to some agree- 
ment amongst themselves as to the most suitable working 
values. Possibly the Institution of Electrical Engineers will 
see its way to issue an official recommendation in the matter, 
which should go a long way towards the standardisation 
which is becoming every day of more vital importance. 

The text-books have very little information bearing upon 
this point, and it is well that the attention of electrical 
engineers should be drawn to it, so that opinion on the 
subject will have an opportunity to mature. 

In the meantime, it may be worth while to indicate briefly 
one or two of the factors that have to be taken into con- 
sideration. 

From the point of view of cheapness of starting and con- 
trolling gear, it is certainly advisable to work with low 
currents and moderately high voltages. Where female labour 
can be employed for rotor winding, it is essential to use thin 
wire, for obvious reasons, and practice shows that it is cheaper 
to wind thin wires in series than in parallel. This, of course, 
necessitates high voltages. 

On the other hand, where male labour is employed, it is 
usually less expensive to wind with thick wire or copper 
strip, and designers, as a result, prefer to employ large 
currents in the rotor, and correspondingly low voltages. 
Moreover, if the voltage is kept low, the insulation question 
becomes of less importance, and additional saving can be 
made in this direction. 

The issues involved thus seem to be rather conflicting, 
and it would be interesting to have a general expression of 
opinion from those who are interested in the application of 
polyphase power for industrial purposes. 


~ y 
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IELECTRIC. TRAMWAY AND RAILWAY 
EXHIBITION, 1905. 


DESCRIPTION OF INTERESTING EXHIBITS. 


attempt has been made to arrange the many items of 
prest in an order which has no relation to the numbers of 
] stalls or the names of the manufacturers, and it is hoped 
k this arrangement will make the whole thing more 
sting than is the case sometimes; detailed des- 
ions of exhibits compiled in no particular order are 
| tu be confusing and lifeless. 

D wing to the difficulty in obtaining blocks or photographs 
in exhibitors iu time, it is almost too much to hope that 
$ first part of the descriptive matter will be as complete 
yell arranged as We could wish, and we are con- 


bitors. A word of thanks is due to the latter for the 
easy invariably extended to our representative, without 
ich, of course, we could have done nothing effectually. 
Nherever it has been possible in the following columns 
have tried to include only those articles which have 
ething of novelty to commend them to the notice of our 
fers, for however ingenious and however useful the older 
atter-known articles may be, we conceive that we should 

no thanks for filling our columns with detailed 
iptions of them. 


Automobiles. — Six firms showed public service vehicles, 
ly omnibuses, and we do not agree with the remarks which we 


pr- buses be shown in competition with electric tramcars. That 
bt the attitude which we should like to see taken towards 
ples which are likely to become highly useful auxiliaries and 
per scouts to the more substantial electric tramway. There is 
bf room for both, and there is much scope for improvement in 
most room naturally for the junior partner in the business 
ring the people. 

e Motor-Car Emporium, LTD. show a double-decked 36- 
ponger 30-H.P. petrol ?bus, with both inlet and exhaust valves 
Bted mechanically, and having two independent sets of electric 

Bon. Both these provisions ought to reduce the number of 
untary stops. They exhibit also a char-à-banc carrying 20 
gers, and two lorries. 

PssRs. CLARKSON, LTD., of Chelmsford, are represented bya 
ms fora 32-H.P. steam engine and by a pair of steam engines, and 
type semi-flash boiler. They obtain the well-known advan- 
J of a steam car, and burn paraffin for fuel instead of the more 
sive petrol. 
esrs. DURHAM, CHURCHILL & Co., Sheffield, were unable to 
the two "buses which they wished to exhibit, but they have an 
sting char-à-banc on view. 

12-u.P. 16-passenger single-decked 'bus on Mrssns. SCOTT, 
wo & Co.'s stand is particularly interesting, because of 
imination of the circulating pump with its troublesome leaks, 
ng spindle and glands, and chain belt or friction drive which 
hay to give trouble at any moment. The thermo-siphon 
n, a& used by the Scott, Stirling Co., which is nothing but the 
al cinqulation system of every hot-water heating apparatus, is 
mg into wider use as its capabilities become known.  ' The 
» claim for this form of omnibus greater economy in running 
fand maintenance than any other system of street locomotion.” 
bps one of these days the makers may be able to substantiate 
Haim against electric trams—- but we have our doubts. 

P WOLSELEY 'TooL anb MoTon-CAR Co. show a 20-H.P. motor- 
pus, similar to those which they have supplied to the London 
Rnies. It has the characteristic horizontal engine. Most 
P. motor-car engines are divided into four cylinders, but the 
ley Co. ix content with two of 6 in. diameter x 7 in. stroke. 
independent brakes are provided, and the front wheels 
t be deflected by encountering an obstruction, owing to the 
mg motion being transmitted through a worm wheel and 
| from the pillar’ 
BSRS. STRAKER & SQUIRE exhibita “Standard” 24-Ħ.P. 34- 
ager double-decked ‘bus, which has run over 10,000 miles 
my. The car is started through a spring drive, to cushion the 
eeable shock which is too dommonty felt on other automobiles. 
Ives are operated mechanically, and the valve-gear can be re- 
ai easily —a valuable feature in any or-car. 

e PEEBLES STEAM Car Co., Ltp.—The rail car which forms the 
exhibit on this sfand has to be included under the general 
ng of automobiles. Rail-cars of thia pattern built by 
k Co. have been supplied to foreign railways, and there is an 
int opening for them in Britain, for the enterprising example 

the Great Western is being followed by all the other com- 
and we believe that the single rail-car system will do more 
the next ten years to brighten up the divide.ids of our rail- 
à any improvement of the last 50 years. Not only will 
s reduce the cost of running on brancb lines and on main 
ween small stations, but they will increase the gross revenue, 
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ined to pray for the clemency of our readers and of the. 


] drop from several gentlem--n that it was a shame to let these - 
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too. These rail-cars will form the intermediate step between heavy 
steam trains and electric traction. 

The Hungarian Government made extensive trials with three of 
these Peebles cars, ordered 25 on the strength of the trials, and now 
have ordered 300 more. 

At present the cars are made in three sizes, as follows :— 


1. 35 H.P. ; 36 passengers; 30 miles per hour. 
2. 50 H.P. ; 48 T 35 3) 97 
3.'80 H.P.; 64 M 40 , $ 


The car shown is not built according to English ideas, and looks 
somewhat strange to English eyes)|lin consequence, but it is very 
substantially constructed, and'is claimed to have?a greater fuel and 
water capacity than most cars. 


LT P ge gat alll 


STEAM Car: INTERIOR OF DRIVER'S 


Fic. 1.— PEEBLES 
COMPARTMENT. 


Fig. 2. —lRvck oF PEEBLES STEAM CAR. 


The car runs on two bogi¢s, one of which carries the engine. 
This engine is coupled to the boiler on the car by means of a inulti- 
tude of small flexible pipes, and drives the wheels through gearing. 
Owing to the method of driving, the impulses upon the driving 
wheels are made more uniform, while oscillation is reduced to a 
minimum. 

The accompanying illustrations, figs. 1 and 2, show the interior 
of the driver's compartment and the construction of the truck. 

2. Boilers and Accessories.- There is a representative display of 
boilers, stokers and parts, but nothing of any great novelty. 

Taking the exhibitors in the order of their stands, we come first 
to the STIRLING BoireR Co., Lrp., who show the usual working 
models, and some interesting photographs of installations, including 
the Greenwich power station of the L.C.C. 

Although the Huntconveyor made by Messrs. BABCOCK & WILCOX, 
Lrp., is well known, it has not been on exhibition before. It is‘of the 
bucket type, and is beautifully designed. The qualities of the 
bucket conveyor in general and of the B. & W. conveyor in 
particular are so widely realised that we shall not attempt a 
description. Attention is drawn to the main features in the 
Exhibition catalogue. On the same stand are to be seen models of 
the B. & W. boiler, chain-grate stoker, and Guttman's patent water- 
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softening plant—altogether an interesting stand for the steam user. 
The illustration below]shows the conveyor exhibited. 


- — 


à 


~ 
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FiG. 3. -Bapcock & WiLcox CONVEYOR, FITTED WITH FILLER 


AND AUTOMATIC OILING APPARATUS.. 


Owing to an unfortunate. accident to their machinery, MESSRS. 
GRAHAM, Morton & Co/s stand is bare, except that the walls are. 
covered with photographs of conveyors of all kinds as installed for. 
all purposes. "They intended to show five different. kinds of con- 
veyors actually working, and much regret! is felt that such dn 
educational opportunity has been lost. 


McPuaiL & SIrMPSON's Dry STEAM PATENTS Co., Lro., Wakefield, - 


have a stand containing parts of their independently-fired super- 
heater. 

Messrs. MELDRUM Bros. have a large stand, the contents of which 
comprise the stoker and furnace specialities for which they are famous, 


The most interesting, perhaps, is the improvement by which the | 


supply of air over the grate is regulated automatically, being cut off 
altogether when the volatile gases have been consumed. 

Besides their ever-green fuel economiser, which is too well known 
to need description, Messrs. E. GREEN & Son, Lro., show the 
" Wakefield" patent pump, which has several points of merit. 

Messrs. HoLDEN & Brooke are represented well. The most 
interesting items are Leinert’s water meter, and Brooke's oil 
separator and discharger. : 

Fig. 4 shows a sectional view of the water meter. The 
power station engineer has sighed long enough for a meter which 
wil even work under all conditions of temperature. That it 


Fic. 4.--SEcTION oF LEINERT WATER METER. 


should work accurately has been a dream in which he has not 
indulged unless of an extremely sanguine temperament. 

The exhibition of the Leinert meter should go far to make our 
engineers happy, if it performs in practice what we might 
prophesy for it after an examination of the apparatus. 

It is constructed on the principle of an automatic weigher. The 
water runs continuously to the meter, but is diverted by an auto- 
matic feed alternately to one or the other of two similar tanks 
Ap Ay. These tanks are balanced on knife-edges in such a way that 
a certain weight of water will tilt the tank, aud 'at the same 
moment transfer the feed to the other tank. Each tank upon 
tilting, commences to empty through a siphon a, and returns 
empty to its original position in time to receive the feed as the com- 
panion tank falls and tilts the feeder B, aud recorder p. 

The water, therefore, is measured by weight, and the meter can 
thus deal with water of varyiug temperatures without impairing its 
accuracy in the slightest. It is very simply and strongly con- 
structed. ini 

The “high velocity " feed-water heaters, water Separators, ex- 
pansion steam traps, exhaust heads, injectors, and a variety of 
Greeu's patent balanced stop valves are exhibited, together with a 
novelty in the shape of an automatic heat regulator, by which hot 
water of any desired temperature can be supplied to lavatories 
shops, factories, &e. The regulator is set. to allow steam to be con- 
densed until the water is heated to any desired temperature, when. 


steam is at once shut off and re-admitted only when the temperature 
of the water falls from any cause. The whole action is automatic. 

MzssBs. Arron & Co., London, show some remarkable specimens 
of wrought-steel piping, the way in which some of the pipes have 
been bent proving the high quality both of the material and of the 
workmanship. 

Messrs. BENNIS & Co., Lro., claim with good reason that their 
exhibit “is the most complete of its kind that has ever been shown 
to the public." It consists of a complete installation of overhead coal 
storage bunkers, to which coal is supplied by the Bennis steel chain 
conveyur, Which is made of a Siemens-Martin mild-steel drag chain 
running in a hard east-iron trough. The chain is used on its 
return. journey from the coal bunkers for removing ashes from the 
boiler fronts. Coal descends from the hoppers of the bunkers to 
the hoppers of Bennis patent automatic stokers, from which it is 
supplied to the fire by a sprinkling blade at rates and in amounts 
which can be varied, the grate being covered evenly by regulating 
automatically the force with which the sprinkling blade is 
released. ; 

The most interesting part of the system is the Bennis and Miller- 
Bennett chain-grate stoker, which is on view for the first time. 
The ELECTRICAL Review has criticised the defective design ot 
every chain-grate which has been used in this country, and the 
designers of the Bennis-Miller-Bennett grate seem to have done much 
to remedy previous faults, which lay chiefly in the excessive leakage 
of air at the front and back of the furnace. 

Excellent results have been obtained with this grate at the 
Kensington and Notting Hill electricity works. 

The Bruun-Lowener water softening system is exhibited by 
Messrs. Lassen & HsionT, London. The principal feature of this 
apparatus is the simple and automatic way in which the chemical 
reagent is mixed with the hard water. 

The water to be treated is let into an oscillating receiver, which 
tips over every time it is filled. This movement opens a valve, 
through which an ascertained quantity of the chemical reagent 
passes. The quantity of chemicals can be adjusted to suit the 
degree of hardness of the water. After receiving the chemicals the 
water passes to a heater and filter, and thence to the storage tank. 

Messrs, CHAS. WINN & Co, THos. NoakKkkEs & Scns and 
S. Drxon & Son all show a variety of steam and boiler fittings; 
while Mxssns. A. HaackE & Co. and CIRCULATORS, LTD, 
exhibit non-conducting cOmpositions for covering boilers and steam 
pipes. 

THE TnuivMPH STOKER Co. and Messrs. James Proctor, Ltp., 
each show their own kind of mechanical stoker and furnace, which 
are too well-known to need description. 

Messrs. CIRCULATORS, Lro. Anything which will improve the 
sluggish circulation of the contents of a Lancashire or Cornish boiler, 
and anything which will ameliorate the harsh conditions of com- 
bustion in the furnaces of those boilers, ought to be 
examined with much attention. The stand of Circulators, 
Ltd., is occupied by appliances which are directed towards the 
attainment of both these ends, and working models are in opera- 
tion. It is claimed for the “Schofield” circulators that they are 
self-fitting and self-supporting, requiring no hole to be made in any 
part of the boiler. They can be removed for inspection, and while 
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Fia. 5.—-SEcTIONS oF “CIRCULATORS” FURNACE. 


permitting an economy of 10 per cent. to 15 per cent. in fuel, they 
enable steam to be raised in less than half the usual time without 
unequal expansion of the boiler structure. Fig. 5 shows the 
firm's patent detlector and furnace bridge applied to a Lancashire 
boiler, which secure further economy by forcing the coal gases 
and air to mix intimately, and by adding a certain reverberatory 
clement to the furnace which is badly wanted in all internally 
fired tubular boilers. 

The UNDERFEED STOKER Co., Lrp., London, exhibit their well- 
known coking stoker, of which 4,000 are in use all over the world. 

Air pumps, by the Epwarps Atr-PumMP SYNDICATE, and feed 
pumps made by the Haste Pump Co., LTD., are well representative 
of the best of their respective kinds. i 


For a Tramways Exhibition we think that.the boiler and 
accessories section has been very well filled. Almost every con- 
ceivable necessity of economical working is stalled, and the 
actual operation of the machinery either on the full size or 
on the model scale added attractiveness to many visitors, 
and served to explain in the most graphic manner possible 
the various advantages which the energetic representatives 
of each firm lost no opportunity of pointiug out. 

Nest week we shall deal with the many interesting 
exhibits pertaining to cars. 
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CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appar 
«ati the following week. Correspondents should forward their com- 
munieatinns at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession, 


- Refuse Destructors. 


Į should like to add a little discussion of an unbiased 
description to the somewhat useless contributions that have 
appeared in your issues of June 2nd and 22nd. “Cell” 
has evidently been having a time with his committee, and 
from the tone of his letter does not seem to have impressed 
tom. Mr. Goodrich, on the other hand, has not taken 
into consideration all the facts of the case. 

Referring to “Cells” remark that it is cheaper to work 
a destructor alone than when combined with an clectricity 
works, Mr. Goodrich says that the labour cost in a com- 
v. ed destructor is lower than in One worked separately ; 
this is unlikely, but at any rate, he has altogether omitted 
tw conaider any of the other costs. 

An electricity works, as he himself states, is usually built 


in the middle of the town where land is dearer, and where . 


it is usually desirable to erect a somewhat more costly build- 
ing, and in the combined station with which 1 am connected, 
[ estimate that in this one item alone 1s. per ton would 
have been saved by putting up a common brick building at 
avery suitable site about a mile away. The extra cost of 
arting would have been absolutely nothing, as although 
some districts would be further away for carting, others 
would be quite close. When a destructor gains £650 per 
annum for sale of steam as in Partick, and pays away 
£700 in intreased capital charges as well as larger main- 


tenance charges owing to longer lengths of flues, &c., it is . 


carrying the economy craze a little too far. 

And this is only one side of the question, namely, that 
fmm the Sanitary Committee's point of view. But is the 
electricity department to get no benefit from this combina- 
tion 2 There is not the slightest doubt as to the dirt and 
filth of such a place. The dust, in spite of 18-in. walls in 
between, gets out and in through louvre ventilators and 
stiles on everything in the engine room in a few hours, 
thick enongh to write your name in. This must increase 
the maintenance on the station, as it is a particularly gritty 
form of dust. Then the destructor takes the best of the 
kad factor, leaving the coal boiler the peaks, and vet. the 
Sanitary Committee expect to be paid the same price for 
suam as your coal boilers produce ib at. Also steam: pipes 
are about three times the length, with a large increase in 
valves and joints, and with bigger radiation losses, main- 
tenance and capital charges ; and as the destructor boilers 
ean only work at a very low duty, they are numerous, with 
more radiation losses, maintenance and capital charges. 

Our coal costs last year were 0:35d., and we paid the 
destructor department 07375d. per unit for what was gene- 
rated from refuse, and I have not the slightest doubt that 
with a decently designed coal burning station my coal costs 
would be OL5d. Every Sunday, when the destructor is not 
working, our coal oost is only 0720d., even under the pre- 
sent poor conditions of steam pipes, &e. D estimate that 
the loss to the electricity department by the combination is 
abont £1,200 per annum. 

I do not wish to give the impression that a combined 
destructor and electricity works is always undesirable, but 
that all the points should be fairly considered before rushing 
headlong into such a scheme. - 

There is no doubt that there is some economy in small 
stations in combining where. there is nothing else to combine 
wilh hul the electricity works, but where pumping or other 
work is available, let it have the pleasure of tlie combina- 
tion. 

I do not consider that either of your correspondents has 
Written anything at all to the point on this subject, but I 
have stated a few facts which I am prepared to substantiate * 
at any time, and for that reason [ do not make use of a 
num dé plume, i : 
H. B. Maxwell, 


l Buryh Electrical Enginecr. 
Partick, July 6th, 1905. 


Costs of Power Generation. 


I have read with , interest. your correspondent ** Motive 
Power's” letter, also your note on the same, which is very 
much to the point, and it is only by comparing notes that 
we are likely to arrive at reliable figures. 

[ give my experience with a gas engine on town's gas at 
9s, 4d. per 1,000 ft. I had a new 12-H.P. gas engine put 
down to eope with on occasional load of about 10 B.W.P. and 
a mean load of about 4 R.H.P. Result, an average gas bill 
of 14s. per week of 50 hours, which, with oil and repairs 
reaches 178., or 102d. per s.n.P. per. hour, and I have not 
included in this the man’s time in looking after it, particu- 
larly in starting. As for steam for small power users with 
no complications, it is even more expensive than town's gas. 
I have before me particulars of a test taken at a small mill 
using 11 BJP: mean over the day, the mean E.H.P., 30. The 
mill-owner admitted costs of £40 per quarter of, say, 700 
hours, which works out at 124d. per p.n. p.-hour.. The com- 
plication, however, arises by the use of steam for purposes other 
than driving, and is a serious one. For mills of over 109 
B.H.P. the cost varies very considerably. A mill of, say, 
400- B.P., with well-arranged drive and modern engine, 
with good slack at,.say, 6s. per ton delivered, will get its 
running costs down to Ad. per B.H.P.-hour, and its capital 
costs will be *2d., making a total of *6d., and between this 
and 1d. will be found the eost per Bir. P.-hour of most mills of 
between 100and 400 n.r. One point which we, as electrical 
engineers, cannot, make too much of, is that our savings do 
not end in the engine room. In one case which has lately 
come under my notice, the main belting alone cost more 
than the electrical equipment of the mill. We are often 
told, when we mention capital charges, that motors are 
apital ; quite so, but the motor replaces belting and shaft- 
ing, and, what is more, the depreciation on belting is much 


greater than on motors. | 
Engineer. 


Engineering Mathematies. 

Mr. F. W. Carter has discovered an illegitimacy in the 
article on ** Transformer Design” appearing in your issue of 
June 16th. In reality, the differentiation is only per- 
missible where given stock transformers may have to be 


placed on circuits having a difference. in frequency (of. 


course, this difference must necessarily be quite limited). 
The writer is, however, aware that in designing a trans- 
former for a given electric lighting or power station the 
possible time load curve should. be taken into consideration, 
and the interest; on the cost, and with respect to the losses 
in the transformer, should be gone iuto. This was left 
entirely open. in the above article, and the value of m (the 
relation of the iron loss to the copper loss) was left to be 
determined by the cut-and-try method. ~The suggested 
value for m was 1°5, and occurred. before the differentiation 
with respect to frequency, which latter was not made a vital 
poiut of the article. 


New York, July 3rd, 1905. 


A. Press. ` 


- The Value of the A. M.L. E. E. 


Referring to the letter re. the above in the ELECTRICAL 
Review of June 16th, I regret that no further notice has 
been taken of the matter by other correspondents. — I think 
there are three chief reasons why belonging to the Institution 
is of little value. 

1. It is so easy to join the Institution. 

2. No two members have been through the same course of 
training. 

3. Influence has a lot to do with obtaining appointments. 

With reference to No. 3, the following will serve as an 
illustration, The well-known firm of tramway contractors, 
Messrs. Rail Bond & Co., Ltd., are at the present time con- 
structing a tramway at Shingleton-on-Sea, That and. the 
name of the firm are. noms-de-what yon. may call em: I 
do not give the proper names, for obvious reasons, Before 
work was started, a Mr. X applied. with letters of intro- 
duction to the firm for an appointment in connection with 
this contract, but was told that, owing to the large staff, there 
was no vacancy, nor likely to be any. Soon, however, after 
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work was begun, the son of the borough surveyor was taken 
on by the contractors, though he had neither previous 
experience nor three recent testimonials. Comment is 
needless. 

Referring to No. 1, à short time ago I had occasion to 
go to an ironmonger's here, and was surprised to find in the 
shop the last number of the T.E.E. journal. On reference 
to the list of members, I find this gentleman is an Associate. 
It is to be hoped in the interests of the profession that the 
I.E.E. will soon draw up strict rules with regard to persons 
seeking election. I quite agree with * A.M.I.E.E. Pro- 
vincial " that some reduction should be made in the subscrip- 
tion for members residing a given distance from London. 


Commonsense. 


P.S.—The I.Mech.E. sends out to members a list of 
persons seeking election ; why does not the I.E.E. 7 


Motor Load Factor v. Station Load Factor. 


There seems to be a delightful variety of ideas among our 
station engineers on the subject of tariffs. On the one hand, 
we find them giving discounts in direct proportion to the 
load factor of the individual consumer's motor, thus in great 
measure neglecting the station load factor, and on the other 
hand,.we have the * Dundee” system of charging, which 
practically bases everything upon the station load factor. T 
submit that neither of these is right. I will, with your per- 
mission, Mr. Editor, try to formulate a simple hvpothetical 
case to illustrate the various relations of motor load factor, 
diversity factor, statiun load factor (** Cromptonian " sense). 
and standing charges. | 

Consider (1) a station which supplies 24 motors, cach 
fully loaded throughout the 24 hours. Let the motors be of, 
say, 100 H.P. each. The station load factor is, here 100 per 
cent. ; the motor load factor, 100 per cent. ; the diversity 
factor, unity. 

Next consider (2) a smaller station. supplying the same 
24 motors, but in the following way. Each motor only runs 
for one hour, one motor being shut down before the next is 
started up. Here the motor load factor is 4} per cent., 
instead of 100 per cent., the diversity factor is 24:0, and the 
station load factor is 100 per cent. The station capacity is, 
however, now only 100 H.P. ; so, to put things on all fours 
as far as the two stations are concerned, let the number of 
motors (4.e., consumers) be increased 24 times. i 

We may then express results as follows :— 


Case (1). Case (2), 
Number of motors... ks ius iis 24 576 
H.P. of cach... e T sag eee 100 100 
Units sold per consumer per annum (say; 200,000 — say 8,333 
Diversity factor... Rs a ie 1 24 
Motor load factor ... i dd ; 100% 4% = A 
Station load factor e 2 e 7 0 10095 100& 
Station H.P. is = bus ag 2,400 2,400 
Total units sold per annum (say; 4,800,000 4,800,000 
Total H.P. conuected to mains 2,400 57,600 


Now consider the annual charges, and, for the sake of 
fixing proportions, take figures roughly as for Brighton in 
1900, and we have, say :— 


Case (1). Case (2). 
Interest, &c., charges on central station £10,000 £10,000 
Interest, &c., charges on feeders, mains, 
and service connections 10,000 250,000 
Management charges 1,500 saw 2,000 


Clerical staff s 
Rates, taxes and insurance 
Motor readings and repairs... 


1,2200 say 28,800 
1,2200 say  : 
1,000 say 24,000 


Repairs to mains and service connections 1,500 say 7.500 

Net profit ... C ids ET de 5,000 say 5,000 

£31,400 £129,700 

Add :—Production costs at station 9,000 9,000 
Preparation costs at station (ex. manage- 

ment, &c.) T 10,000 10,000 

£50,400 £148,700 


Some engineers, who maintain that each consumer should 
pay an equal profit, would put the item for net profit in case 
(2) at £120,000, but to spare the feelings of those who 
object to such a course, we will assume that it is a constant 
sum ! 

The totals, it will be seen, are in the ratio 1 to 3, and as 
the total number of units sold in each case is the same, it 


follows that the average prices per unit must be fixed also in 
that ratio. 

Of course, it will be objected that the case is a purely 
imaginary and greatly exaggerated one ; but iv shows that 
motor load factor and station load factor must each be used 
with judgement, the one to determine charges outside the 
station, and the other those inside it. 

In actual practice it will be found that station load factor 
diminishes with a decreasing motor load factor, even though 
the motor connections be increased in the inverse ratio, ag I 
have shown elsewhere. This would aggravate the cost per 
unit in case (2). 

A. M. Taylor. 

King’s Heath, July 10/5, 1905. 


PARLIAMENTARY. 


The Telephone Agreement. 


(Mr. J. Gavey’s evidence, continued.) 


‘On the question of the time required to erect a complete alter- 


native plant throughout the country, which the Corporation 
witnesses had estimated at four years or less (doubtless the opinion 
of their consulting engineer), the Witness thought that the latter 
had not given the question the consideration it deserved; a com- 
parison of the estimates which he had prepared with. the results 
obtained in practice, showed that in the majority of cases 
the provision he had made at the outset had been found within a 
very brief period to be utterly inadequate for the requirements. 
Hasty and ill-considered designs for a wholesale replacement of the 
company's existing plant would result ultimately in a very large 
expenditure. 1f the work were done wisely and well, the time the 
winess had specified was none too great. Proper buildings should be 
provided, and makeshifts avoided. Witness thought that the need for 
a thoroughly effective survey of every large town had been over- 
looked ; the expense and time devoted to this would be recouped 
many times in the ultimate development of the system. It 
was rarely that a great enterprise was completed and ready for 
opening on the date fixed, and assuming that the plant were to be 
replaced, if 20 or 30 per cent. of the plant were not ready for use 
in 1911, the condition of things that would arise might well be 
Imagined. His estimate was not hastily formed ; he had reported 
on the whole subject in 1896, When he suggested that action should 
be taken in. 1904, and, with a full sense of his responsibility, he 
reaffirined his statement as to the length of time that should be 
devoted to working out the scheme. There had been a good deal 
of misconception with regard to cheap rates. So long as the great 
majority of users were large users, the flat rate was fair enough, but 
when the telephone reached small users, it ceased to be appropriate, 
as the large user got far more for his money than the small. The 
telephone service was not one which could be carried on wholesale 
cheaper than retail; the cost was about in proportion to the 
increased user by the subscriber. A really cheap service would be 
promoted by the use of some measured rate system, by which the 
large user would not be over-taxed, while the small one got his 
telephone as cheaply as possible. It was misleading to represent 
the advocates of a low flat rate as advocates of a cheap telephone, 
against those who advocated the more logical and scientific 
measured rate. The failure of the Post Oftice to establish exchanges 
in the provinces in competition with the company prior to 1900 
was due to the fact that the Post Office was not allowed to canvass 
for subscribers, Since 1900, many successful services had been 
established in the provinces. The witness negotiated the purchase 
of the trunk lines with the engineer of the company. The price 
was £459,114 3s. 7d., and he was confident that it was very 
moderate. 
Monday, July 10th. 


AT the sitting of the Committee on Monday, Mr. BABINGTON SMITH, 
secretary to the Post Office, continued his evidence, and said that 
the statement of Mr. Stephenson as to charges wanted explanation. 
It would appear as if the Corporation charges at Glasgow and 
Brighton were £3 10s., as compared with £4 10s. by the Post 
Office, but asa matter of fact, the £4 10s. rate of the Post Office | 
compared with the £5 rate of Brighton and Glasgow, It was said | 
that it would be necessary for the Post Office to maintain the rates 
which the National Telephone Co. charged at present. That was 
not the case. Under the agreement in places where there was 
competition between the Post Office and the company, and where 
intercummunication was given, it was laid down that the rates 
should be fixed ; that the two parties should do their best to arrive 
at an agreement as to rates, and that if they failed to arrive at such 
an agreement, the matter should be referred to the ‘Treasury for 
final decision. "lherefore there was no reason to suppose that the 
rates fixed in those places would be the rates at present charged by 
the company, and as a matter of fact, the Post Office was under no 
obligation to maintain the present rates at all. 

The CHAIRMAN: It was suggested that large users would object 
to a measured rate. 

WITNESS said that it was quite natural thatthey should. Under 
the unlimited service rate the large user paid an insufficient sum, 
while the small user paid too much. If, therefore, the charge was 
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made in proportion to the extent to which the telephone was used, 
ít was natural that the large consumer should dislike it. That, 
however, was not a reason why the measured system should be con- 
demned. By giving an unlimited service there was no doubt they 
encouraged the user to make the best. of his bargain, and they put 
uo check on the unnecessary and unprofitable use of the telephone. 
He claimed that the measured rate interested the user in economy, 
. and tended to give & cheaper service. He thought there was no 
fear of the country being saddled for all time with a £10 rate for 
telephones. Even if the present Post Office rate were substituted 
for the company's rate, there would be a reduetion. 

The CHAIRMAN: You think that the present municipal experi- 
ence is too short to form a sound opinion as to the working of 
municipal telephones? — | 

WiTNEsS said that was his opinion. In several particulars the 
cost of the telephone system was lower in the first than in suc- 
eveding years. In some cases the maintenance of the plant was 
guaranteed by the contractor in the first year, and then, again, the 
wages and salaries of the operating staff were at their lowest point 
in the first year. As the system grew, the cost per subscriber grew. 
The number of calls by each subscriber tended to grow, because he 
could communicate with more subscribers, and there were more 
junction calls, which tended to increase the cost of operation. He 
bure out the statement of other witnesses that no undertaking was 
given to any municipal aathority that its telephone licence would 
be renewed. 

Questioned as to the statements made by the municipal witnesses, 
that by the agreement the National Telephone: Co. would be 
enabled to compete unfairly with municipal corporations, WITNESS 
said he believed that in several respects the company would, 
when the agreement came into force, be in a less favourable 
portion for competing. In the first place, they would 
mt have such a strong inducement to carry on active 
competition, because, even if they were successful in squeezing out 
the municipality, they would not reap. the result of their success, 
since it would be open to the Post Office to take over the muni- 
cipal system and compete with the company on more favourable 
terms than the Corporation could, because then the company would 
be bound to give intercommunication. By the agreement, the 
Pustmaster-General would have full right to compete by taking 
uver the municipal system. Further, the Postmaster-General would 
have statutory powers with regard to underground works, and the 
company would not have any such powers except with the consent 
of the local authority, which, under the circumstances, they were 
nat likely to get. The result, therefore, of the company squeezing 
vut the municipality would be that the company would find substi- 
tuted for the municipality another competitor with more formidable 
powers. It had been stated that the company might raise their 
present rates in non-competitive areas, and so compensate them- 
selves for losses incurred where there was municipal competition, 
bnt the agreement prevented them from raising their prices above 
the schedule, and the schedule prices were about those the company 
were now charging. The general conclusion he had drawn was that 
&) far from placing the compemy in a better position for carrying 
vu competition with the municipalities, the agreement would place 
the company under certain circumstances in a worse position. 

The CHAIRMAN: Im reply to the municipal complaint that the 
agreement injures, or might injure, them, would your reply be that 
they are not so much injured but they are disappointed of obtaining 
certain things they would like to obtain ?—Yes: that appears to me 
to be the basis of the greater part of the municipal evidence. 

It has been said that the present capital of the company is 
watered, and that that constitutes an objection to the present agree- 
ment ?—My answer is that one of the advantages of the agreement 
is that it entirely sets on one side any question of the company's 
capital. Nothing is to be purchased but tangible assets—the wires, 
instruments, buildings and lands—at their fair market value, with- 
«ut any allowance for compulsory purchase or profits.: Therefore, 
iu carrying out this purchase, the Postmaster-General would have 
absolutely nothing whatever to do with the company's capital. 
How much water it contains is a matter with which we have abso- 
lately nothing whatever to do. All the Postmaster-General is 
interested in is to see that he does not pay more than a fair price 
for what he buys. 

Continning, WITNESS said there were other objections to the setting 
op of an alternative system, besides the engincering difficulties. One 
ae was that it I iei the Postmaster-General could give 
such a service out er powers as re ed wayleaves. 
Further, the Postmaster-General S ould have gu id engi- 
neering staff, and the result would be that in 1911 the company's 
aff would be thrown out of employment, with nowhere to go to. 
Ey the agreement, the staff would come over to the Postmaster- 
General. Further than this, unless there was to be purchase it 
would, of course, be to the interests of the National Telephone Co. 
to yet the last penny it could out of the service. It was not 
tulikely that they would double their rates; and although they 
wvuld lose many subscribers, yet others would be obliged to keep 
on, and the company’s expenses would be reduced. 

In cros-examination by Mr. Benn, WiTNESS said he knew 


nothing of what outside people thought of the agreement. The 


market price of the company's stock mi 
Stock Exchang Dany S might have appreciated, but 


e opinion was often erroneous. He denied that in 
any of the negotiations which had. taken place the Post Office 
ai done anything to enable the company to maintain its 
aire ds. 
. Kem Harvie: If Parliament refuses to sanction this e- 
E has the Post Office any alternative scheme to put forward tor 
inning Hé n mee system in cae that ei tbe only 
ae a fresh agreement, or te put up an alternative 
sytem, to which there are grave objections, POP 


t > 


. £100 per annum and upwards. 


Mr. DaLzELL, on behalf of the Employés’ Association of the 
National Telephone Co., afterwards gave evidence, and asked that 
provision should be made in the agreement for continuity of service, 
compensation for loss of office, and superannuation on the same 
lines as Government officials. 

On Tuesday Mr. R. DALZELL was recalled. He said that he 
wished to emphasise the fact that the Postmaster-General had been 
receiving each year, without incurring any risk or capital expendi- 
ture, a royalty of 10 per cent. on the company's gross revenue from 
its exchange business, so that the staff had been working partly for 
the benefit of the Postmaster-General, and through the Postmaster- 
General, of the ratepayers. Already the Postinaster-General had 
received £1,800,000 in royalties. Witness proceeded to deal with 
the claims of the staff, which he said could be stated as follows: (a) 
Continuity of employment, with the benefit of past services for all 
members of the staff in the company's service immediately before 
December 31st, 1911 ; (b) compensation for loss of office; (c) super- 
aunuation for all members occupying a post or oftice which, if 
occupied in the permanent Civil Service of the State, would entitle 
the occupier to a superannuation allowance, or receiving a salary of 
Witness then proceeded to point 
out various clauses in the agreement which, he said, clashed with 
those claims. 

Evidence was also given by Mr. VINCENT ALsOP, a member of the 
Staff Association. 


‘North-East London Railway Bill. 
Wednesday, July 5th. 


Mr. ARNOLD HiILLS was called as a witness on behalf of the oppo- 
sition of the Hammersmith and North-East London Tube pro- 
moters. He said that he had made every effort to get the scheme 
in which he was interested before Parliament, and had spent some- 
thing like £90,000 on its promotion. Referring to the omitted line 


: to Tottenham, witness said that he could not see how the opening 


of the Great Northern and City line had affected that, for it served 
an entirely different district. He did not object to the present 
Bill so long as it would not bar the construction of his own scheme, 
or as much of it as was coincident with it. He saw no objection 
to a joint construction of the portion of the railway from the 
Monument to the Hackney Road. 

Mr. Moon, K.C., then addressed the Committee on behalf of the 
promoters of the Hammersmith, City and North-East London Bill, 
pointing out to the Committee that the scheme did not carry out 
the requirements of the Traftic Commission. It would, he said in 
conclusion, interfere with the intramural communication. of the 
whole of London. 

The case for the Great Eastern Co. was then proceeded with, and 
Mr. J. F. S. Goopay, the general manager of the company, was 
called. 

Thursday, July 6th. 


Col. YORKE attended at the request of the Committee. He wished 
to express no distinct views on the Bill, but said that the Board of 
Trade held the view that the ordinary conditions of the Cheap 
Trains Act should apply to the scheme. In hisopinion a 13 ft. 6 in. 
tube would have been better than the size proposed—11 ft. 8] in. 
The Board of Trade had never yet held an inquiry into an accident 
on à tube line. 

In reply to the Chairman, Sir DovuGLaAs Fox said that to increase 
the size of the tube from 11 ft. 8] in. to 13 ft. 6 in. would involve an 
extra cost of £185,000. To increase the size to 16 ft. would meam 
another £400,000. 

Mr. SELLON was again called, and spoke as to the cost of working 
electric lines, and 

Mr. R. P. Brousson, the engineer to the Great Northern and City 
line, also gave evidence in support of the promoters’ scheme. 


Monday, July 10tÀ. 


. Mr.J. F. S. Goopay, called on behalf of the Great Eastern Railway 
Co., said that that company had done all that it could to meet the 
increased traffic. He was sure that the line was not required, and 
could not see how it could pay. The Great Eastern Co. had, by 
widening and lengthening its trains, greatly added to their carrying 
capacity, and it would in the future provide such further 
increased &ccommodation as would be necessary. 

Mr. CoNACHER, formerly manager to the Cambrian Railway, was 
called in support of the opposition, and 

Mr. W. ForBeEs, the general manager of the London, Brighton 
and South Coast Railway, also gave evidence. Witness said that 
railway companies could not now derive profits from their short- 
distance traffic, but must rely upon the long-distance runs. 

Mr. FREEMAN, K.C., then addressed the Committee. 


Tuesday, July 11th. 


On Tuesday, after hearing the conclusion of Mr. Freeman's case for 
the Great Eastern Railway Co., the Committee considered the 
opposition of the London County Council. 

Mr. E. J. HARPER, the statistical officer to the Council, in giving 
evidence, dealt with the question of workmen's fares and Mr. 
MAUBICE FITZMAURICE, the engineer to the Council, criticised the 
scheme from an engineering point of view. The latter witness said 
that the line should be so constructed as not in any way to interfere 
with future schemes of transit or drainage: 

Mr. BALFOUR Browne, K.C., having replied on the whole of the 
opposition, the CHAIRMAN ordered the room to be cleared. On the 
re-admission of parties, the chairman gave the following decision: 
—'''The Committee has come to the conclusion that it will passa the 
preamble of this Bill, but that it will put upon the promoters 
clauses to ensure that the promoters’ pair of tubes from the Monu- 
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ment to the Hackney Road shall be at such a depth as will admit 
of another pair above them. It will also put upon the promoters 
the obligation to find at least half their share capital within a 
period of one year from the passing of the Bill, and also to com- 
mence construction within two years of that date. The Committee 
is of opinion that if the contractors are to take a portion of their 
payment in shares, only half the shares so taken shall count towards 
the amount of capital stipulated to be raised within the one year; 
but we are willing to hear counsel upon this point. The fares to 
Walthamstow must not exceed those of the Great Eastern Railway 
Co. As to the report of the Royal Commission on London Traffic, 
the Committee is of opinion that it will be available before the Bill 
leaves the House of Lords. Due consideration can be given there 
to any findings of the Commissioners which affect this project." 

The Committee then adjourned. Clauses will be considered 
to-day. 


Metropolitan Electric Tramways Bill.—This Bill came before the 
Unopposed Bill Committee of the House of Lords on Tuesday. 
The proposal of the Bill is to authorise the widening of a number 
of streets in the parish of Edmonton, and to empower the com- 
pany to enter into agreements with the North Metropolitan Elec- 
tric Power Co., or any other authorised body, to supply electrical 
energy to the company. Formal evidence having been given, the 
Bill was ordered to proceed. 

Dublin United Tramways Bill.—This Bill, which is to authorise 
the transfer of the undertaking of the Dublin Western Tramways 
and the Dublin Southern Tramways Co. to the Dublin United 
Tramways Co. was passed by the Unopposed Bills Committee of 
the House of Lords on Tuesday last. 

Nottingham Corporation Tramways.—Mr. J. W. Wilson's Com- 
mittee, reporting on the Nottingham Corporation Bill, states that 
the Board of Trade pointed out that the proposed fareson through 
cars by Olause 18 would confer powers to charge in excess of those 
which have commonly been granted by Parliament in respect of 
tramways, but as similar powers were given to Leeds and Glasgow, 
they did not suggest any alteration. The Committee did not 
suggest any alteration in the clause. The Committee fixed 30 
years asthe period for the repayment of the £57,000 wanted for 
tramways. 

- Airdrie Electric Lighting —The Airdrie Corporation has given 
notice of its intention to oppose the Airdrie Burgh Electric 
Lighting Order, No. 8 Electric Light Confirmation Order Bill. 

The London Electric Power Bills.—The following House of Com- 
mons Committee has been appointed to consider the Administrative 
County of London and District Electric Power Bill:—Sir James 
Kitson (chairman), Sir John Stirling-Maxwell, Sir Francis Evans, 
and Mr. John Rutherford. 

Notice of opposition to the Central Electric Supply Bill has 
been given by the London County Council, St. Marylebone 
Borough Council; the Great Northern, Piccadilly and Brompton 
Railway; Baker Street and Waterloo Railway; and the Charing 
Cross, Euston and Hampstead Railway Companies. 

The County of London Electric Supply Co.’s Bill will be opposed 
by the L.C.O. and the Camberwell Borough Council. 


LEGAL. 


MIDWOOD v», ConporaTion oF MANCHESTER. 


THA tasc of A. H. Midwood & Co., Ltd., v. the Lord Mayor, 
Aldermen and Citizens of the City of Manchester, came before 
the Court of Appeal, consisting of the Master of the Rolls and 
Lords Justices Romer and Mathew, on Tuesday, on the application 
of the defendants for judgement or new trial on appeal from 
verdict and judgement at trial before Mr. Justice Lawrance and a 
special jury. The action was brought to recover £677 4s. 6d. 
damages sustained by the plaintiffs by the destruction and damage 
to their stock-in-trade merchandise and other property, No. 81, 
Fountain Street, Manchester, by a fire on May 24th, 1903, caused 
by the fusion of one or more electric cables or service lines belong- 
ing to the defendants, which fusion was alleged to be owing to a 
dangerous fault or leakage in the circuit in which the cables in Foun- 
tain Street were. Plaintiff further alleged that the defendants' 
system of electric lighting constituted a nuisance. Defendants 
pleaded that the matters complained of were incidental to, or in- 
evitably resulted from, the due discharge of their public duty 
under the Electric Lighting Acts, for the result of which they were 
not responsible, and that the short-circuiting in their mains was 
not due to their negligence or the negligence of their servants, or 
the persons in their employ. The jury found that the system 
adopted by the defendants constituted a nuisance by causing 
danger to persons having premises adjacent to the mains, that they 
were guilty of negligence inadoptiug their methods of localising 
atid dealing with the fault, aud that when they became aware 
of the fault they did not deal with it for the purpose of 
preventing fire in a reasonable and proper manuer. On these 
findings his Lordship accordingly entered judgement for the 
pam for the amount claimed, with costs, Hence the present 
app . 

‘Mr. Fletcher Moulton, K.C., and Mr. J. W. Gordon appeared for 
the appellants ; and Sir Edward Clarke, K.C., Mr. Bousfield, K.C., 
and Mr. Wood Hill for the respondents, 
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Mr. MourTos, K.C., in opening the case, said that the Corpota- 
tion of Manchester had the electric supply, the gas supply, and the 
water supply in its own hands, and it was the undertaker of a 
provisional order granted to it for a supply of electricity. The first 
point which was raised in the case was whether the accident 
was duc to any negligence on the part of the Corporation, and a 
still more serious point involved in the case was as to whether or 
not the defendants were guilty of a nuisance in having their mains 
in the streets of the City of Manchester. Dealing with the ques- 


. tions left to the jury, the learned counsel said that when he came 


to the question of negligence, he should submit that there was not 
the slightest evidence of negligence at all on the part of the Cor- 
poration. If the system was a nuisance to the city, that would 
carry the verdict no doubt quite apart from any question of negli- 
gence. 

Lord Justice MATHEW said that the question appeared to turn 
on certain sections of the Act of Parliament. 

Mr. MouLTox agreed. He thought the plaintiffs admitted that 
the defendants' system of laying mains was the best known, and 
that they had supplied electricity in accordance with the condi- 
tions laid down by the Board of 'Trade. He confessed he did not 
understand the finding of the jury, or the summing up of the 
learned judge, on the subject of nuisance. It appeared to him 
that the finding of the jury amounted to saying that the carrying 
out of the statutory duties was per se à nuisance, and he could not 
believe, if he established that that was the effect of the finding, that 
it was consistent with legislation. 

The learned counsel continuing, said the legislation with regard 
to electric lighting undertakings was based on two fundamental 
Acts of Parliament of 1882 aud 1888, which were public general 
Acts. Under those Acts each particular undertaking had to be 
authorised by a provisional order, which order was statutory as 
much as the Acts themselves. The position of an undertaker under 
such a provisional order was not that of a person who might, or 
might not, supply electricity as he liked. He was bound to supply 
to the public according to the provisions of the order, the obliga- 
tion of the supply being an absolute one on the undertaking. 
There were penalties for the failure of the supply ; Sec. 67, of the 
Act of 1888, stated that the undertakers should be answerable for 
all accidents, damages and injuries happening from an act of, or 
default of, the undertakers. That section, however, he submitted, 
referred to unlawful acts and defaults, and not to the 
proper carrying out of the undertaking. The regulations 
of the Board of Trade, which were made binding on the 
defendants, required that the defendants should keep a con- 
stant electrical pressure in all their mains. "They had to keep it 
constaut and going day and night. The system of supply adopted 
was the system of supply of every electrical undertaking, and was 
a system which had essentially at least two mains. This system had 
five. The whole idea of the electrical supply was to use two copper 
mains—one positive and the other negative—and there was an 
electrical pressure in the positive one, say 100 volts higher tban in 
the negative. These were laid all overthetown. Branches from them 
went into every house, and every lamp stood astraddle those 
mains. The consequence was that the little filament 
of each lamp was the means by which electricity ran 
from one main to the other. They must use both negative and 
positive mains. There must be metallic connection going into 
every house. For the purpose of saving copper in the mains, the 
system had been elaborated, and instead of having two mains they 
had three. Dr. Hopkinson had a more elaborate one, he had five 
wires. For the purpose of this case their Lordships might 
take it that these were all wires surrounded by india- 
rubber or some insulator, and they were buried in a 
trough filled with bitumen, so that the wires could not 
touch one another. He could not find that that was 
objected to. It was practically admitted that that was the 
way of laying the mains. It was absolutely essential that the clec- 
trical pressure should be constant. Defendants were only allowed 
to vary 2 per cent. from the standard over the whole area. In 
order that that might be so, it was essential to have the network of 
mains fed with electricity at a large number of points. The only 
objection raised to the system was this: It was suggested that the 
method of having the network all over the town made it difficult, 
if there should be a breakdown, to see where it was. In the present 
case there was a leak across the mains. On Sunday morning of 
May 24th, about half-past one, the instrument at the central 
station in Dickinson Street showed indications that a leak 
had broken out. Thereupon the mains engineer was tele- 
phoned for, and told that there was a leak somewhere. He 
telephoned back telling them to divide the system. The system 
then consisted of three districts—the northern, central and south- 
eastern. Howard, the mains engineer, told them to divide the 
system by throwing off the south-eastern. That left the northern 
and the central united. The south-eastern bad generators of its 
own. Jt received a supply from an outside station a long way off, 
which worked generators in the south-eastern. Howard then came 
down to Dickinson Street, and proceeded to separate the 
central and northern, but before he did that, he had to divide the 
supply so as to feed both. He was just doing this when 
someone said that smoke was seen coming from the pave- 
ment in Fountain Street. Howard ,jumped into a cab 
and went to Fountain Street in order to cut off the 
main, but just before he arrived the explosion had taken place 
which caused the damage. He was going to show their Lordships 
that the defendants’ was the best system for tinding where there 
was a leak and getting at it; and secondly, that on the night in 
question defendants did all that is was possible to do after the 
breakdown occurred. ; , 

The hearing was adjourned. 

On Wednesday, Mr. FLETCHER MovLTOoN, continuing his argu- 
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ments, said the system of interlinked circuits with feeders was 
unquestionably the best aecording to electrical knowledge and 
reliable expert evidence. He felt he was exaggerating the evidence 
against him when he took any notice of this point. Tbe only 
person called to suggest there was another system gave a perfectly 
fanciful description of the Liverpool system. The system described 
by that witness was the worst system of maintaining pressure, and 
it had the disadvantage, if a fault occurred, of putting the whole 
revion in darkness. It was too preposterous that the evidence of a 
man who had no extensive experience of works of this kind should 
be allowed to weigh in the decision of a point so grave as this. 
The Board of Trade had sanctioned this system, and the 
engineers of two of the largest systems in London, 
as well as experts like Mr. Swinburne, had said that the 
system was the best for all purposes. There was aa 
obligation under the Board of Trade regulations and undor 
the statute that the pressure must be kept constant and not 
allowed to fall. A nuisance was a thing that must be abated. It 
must be removed. The statute did not allow the Corporation to 
remove this system. 

Lord Justice Romer: What is contended is that where you have 
a leakage like this resulting in explosion, that is a nuisance. If 
vou let these things go on and pay no attention to such explosions, 
can they not stop you ? 

Mr. Moviron contended that if it turned out from the evidence 
that they were carrying on their system in the best way possible 
there could be no nuisance. If negligence was proved, then, of 
course, the Corporation could be held liable. There could be no 
nuisance if they did in the ordinary way what they were obliged to 
do by statute. It had been suggested that what they were doing 
was analogous to storing gunpowder in a house without adequate 
protection. Unquestionably, the supply of electricity had been of 
the very greatest benefit, and the risks of fire had been very largely 
diminished. Everyone appreciated the conveniences of electricity, 
bat now it was said by the verdict in this case that the Corpora- 
tion, in giving this advantage to the public by the very best system 
they knew of, were creating a nuisance, because they had laid 
down electric power in all the streets. 

Lord Justice MarHEW: Where is to be the limit? On that 
principle every electrical supply company would be liable to the 
same attack, 

Mr. MovLTON: Yes, absolutely. 

Lord Justice Romer: Is it said that your system necessitates such 
accidents as these ? 

Mr. MovrTON: No. We say it is absolutely impossible to pre- 
vent occasional accidents. 

The learned counsel proceeding, argued that there must be a risk 
with every system, and. that there was nothing in this case to show 
that there was a wanton risk in connection with the Manchester 
system, or that that system was a nuisance. It was perfectly ins- 
possible to work a large system and keep up the pressure afl 
over, unless they had a linked-up circuit. 

(To be continued.) 


Bauce PEEBLES & Co., Lro., v. Mica IxsuraATOR Co., LTD. 


Tus reclaiming note brought under review of the Court of Sess on 
the interlocutor of Lord Stormonth-Darling, allowing proof in the 
action by the Mica Insulator Co., Ltd., against Bruce Peebles & Co., 
Ltd. The pursuers sued for £500 damages in respect of alleged 
breach of contract, and also for interdict in respect of the alleged 
infringement of two patents for improvements in electrieal 
insulating sheets. The defenders denied the breach of contract, aad 
disputed the validity of the patents on the ground of anticipation 
and prior use, It was admitted that there must be a proof on the 
question of breach of contract, but on the other branch of the case 
the defenders maintained that the pursuers’ allegations were not 
relevant, in that they were wanting in sufficient specification to be 
remitted to probation. 

 Tne Division gave effect to the defenders’ contention, and the 
iaterlocutor of the Lord Ordinary was accordingly recalled and the 
ease continued for 10 days in order that the pursuers might con- 
sider whether they would amend their record or not.—Scotsman. 


Barrisn ELECTRIC Traction Co. e. CHADWELL—Tum Biperorp 
AND WsTWARD Ho TRAMWAY. 


ls the King’s Bench Division of the High Court of Justice on 
Monday and ‘Tuesday, Mr. Justice Walton had again before him the 
action of the British Electric Traction Co. v. Chadwell, which was 
part heard before his Lordship on May 30th last, and reported in 
the ELECTRICAL Review, The case arose out of a contract by the 
British Electric Traction Co., Ltd., and the Bideford and Westward 
Ho and Appledore Railway Co. with Mr. Charles Chad well, con- 
tractor, of Blackburn, and the claim was for money expended by 
paintiffs in completing certain works undertaken under an agree- 
went dated February 9th, 1900. The plaintiffs said it was agreed 
between all the parties that in the event of the defendant wilfully 
making default in proceeding in due course with the execution of 
the works, which consisted of certain electric tramway constructions, 
the plaintiffs might complete them and recover any extra expense 
which they might incur. The plaintiffs claimed over £12,000, but 
siter certain allowances bad been made to the defendant for 
materials left on the ground, and other items, it was reduced to 
£8,690. When the case was before his Lordship in May last, the 


defendant did not appear, and he was now allowed to come inte 
Court and defend, 


Mr. Llewellyn Davies and Mr. Jones now appeared for plaintiffs, 
and Mr. Ashton for the defendant. 

Plaintiffs’ case, put shortly, was that the defendant commenced 
the work in question, but that after a short period, viz, on July 
16th, 1900, he ceased, with the result that plaintiffs had to 
continue and complete it; and they sued for the cost of doiug this, 
less what had been allowed to the defendant. 

Mr. ASHTON argued, and called witnesses in support of his con- 
tention, that the true construction of the agreement gave plaintiffs 
no power to remove the defendant from the execution of the work, 
which they purported to do, by giving him seven days’ notice. The 
defendant, he said, also contended that as plaintiffs had failed to 
obtain the approval of the Board of Trade and the Corporation of 
Bideford to the construction of certain portions of the Bideford 
Tramways, he was totally unable to continue the work, and he 
counterclaimed damages in consequence. 

There was a good deal of evidence called as to disputed accounts 
between the parties, and many details were gone into. 

Mr. Justice WALTON in the result centered judgement for 
plaintiffs for £7,500, with costs. 


ROGERS v. THE Mayor, &c., OF CARDIFF. 


THIS case came before the Court of Appeal, consisting of Lords 
Justices Romer and Mathew, on Monday, on the application of the 
defendants for a stay of execution with regard to costs, pending an 
appeal from a judgement of the County Court Judge in favour of the 
plaintiff in arbitration proceedings under the Workmen's Com- 
pensation Act, 1897. 

Mr. BaAILHACHE, for the defendants, said that the County Court 
Judge made an award in the plaintiff's favour for 12s. 6d. a week 
duriug the continuance of the disablement, and he directed that 
the defendants should pay the costs of the arbitration proceedings. 
Defendants did not ask for a stay with reference to the weekly 
compensation which they were paying, and were content to pay, to 
the plaintiff until the appeal could be heard. The defendants, 
however, asked for a stay with regard to the costs as the plaintiff's 
solicitor had refused to give an undertaking to return them if the 
defendants appeal proved successful The learned Counsel said 
that the Corporation ran their own electric tramway, and the 
plaintiff was a man who drove a tower-wagon about to attend to 
the overhead wires. The question to be decided was whether 
at the time of the accident he was engaged “on, in, or about an 
engineering work ” within the meaning of the Act. 


Their Lordships, granted a stay of execution as to the costs as 
asked. 


WaTER-TuBE BOILER CasEs. 


In the Chancery Division of the High Court of Justice on Monday 
(July 10th), in the cases of Spearing v. Babcock & Wilcox, Ltd., and 
Francis v, the same, Mr. Rurfus Isaacs, K.C., on behalf of the 
plaintiffs, moved that these cases might be advanced, or that the 
trial might be postponed so that Spearing's action might be tried 
immediately after the other. He said the object of the motion 
was to save expense, as one of the main issues involved the same 
evidence in each case. An action had been brought by Babcock 
and Wilcox against Sugden, Ltd., and Spearing, which had for its 
object to restrict the defendants from manufacturing water-tube 
boilers. The result of that action was a compromise. In these 
actions that compromise was impeached on the ground that certain 
material facts were not known to the plaintiffs. 

Mr. BuckmasTER, K.C., for the defendants, opposed the applica- 
tion on the ground that there was no foundation for it. 

Mr. Justice BuckLEy dismissed the application, the costs to be 
the defendants’ in any event, 


Norta-West Loxpox Exectaic SorrtY Co., Lro. 


In the case of Tucker v. this company, which came before Mr. 
Justice Swinfen Eady on Tuesday, the plaintiff, who is a debenture- 
holder, sought an order to enforce his security. 

Mr. FRANK RUSSELL said the plaintiff was the holder of 32 
debentures of £50 each, out of an issue of £30,000. Interest was 
due and owing for the half-year ending December 30th, 1903, and 
notice had been served calling in the principal muneys. There had 
been negotiations for the sale of the property, and a deposit had 
been paid, and it was hoped that by the time the purchase money 
was available for distribution among the debenture-holders, the 
inquiries directed under his Lordship’s order would be completed. 

His LoRpsHIP directed certain accounta and inquiries to be 
taken, and made the usual judgement in & debeuture-holder's 
action. The further consideration was adjourned to Chambers, | 
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British Moter-Cars.—It is Bütisfuctory to note that in 
the recent seties ef feliability, non-stop, speed and hill-climbing 
trials, British-made motor-cars have carried off all the premier 
honours. In the Scottish reliability trials a British car, in addition 
to gaining:the full complement of marks— viz., 1,000—and a non- 
stop certificate, also beat every fofcign car by making the fastest. 
‘time on the combined hill climbs. This isa point well worthy of 


the attention of buyers of touriug cars, as showing all-round 
excellence, 


` 


| MINCE a UTEM 


54 Hh ELECTRICAL REVIEW. 


[Vol. 67. No. 1,442, Jury 14, 1906. 


ete ere gS EL nnt 


BUSINESS NOTES. | 
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Trolley Standard Earthing. — The dangers to 
passengers which may arise through leakage from the trolley head 
or cable to the standard on a double-deck car are well known, and 
one of the Board of Trade regulations issued in January last pro- 
vides for the earthing of the standard by a low resistance fuse or 
automatic switch, together with a warning signal bell which sounds 
when the fuse or switch opens. This kind of device, however, has 
the disadvahtage that after the danger signal is given, some time 
must necessarily elapse before the trolley pole can be removed from 
the wire, and during this interval accidents may happen.  Earthing 
the standard by a direct connection is cer- 

tainly an absolute protection, but has the 


drawback of putting a dead earth on the ETE NE terre RT 


trolley wire until the pole is removed, thus 
stopping the traffic on the sections cou- 
nected with the same feeder, and when the 
pole has been pulled down, the car is help- 
less. To obviate these difficulties, Mr. P. J. 
Pringle, engineer and manager of the 
Burton-upon-Trent Corporation tramways, 
has designed the automatic indicating and 
earthing device illustrated herewith. 

The earth lead from the trolley standard 
is taken to the terminal a, which is in 
connection with the switch contact B. The 
switch blade c pivoted on the screw D is 
directly connected to earth through a sole- 
noid attached to the back of the base board 
shown. E is the indicating lever, pivoted 
at F, and fitted at its lower end with a 
segment piece, and at its upper end with 
an indicating red flag and a catch piece, 
which engages in the armature a. The 
solenoid is wound round an iron core, 
and @ is attached to its lower end, 
ihe upper end being normally a short 
distance away from the pole-piece. When the lever €E is in the 
position shown in fig. 1, the segment piece J prevents any movement 
of the earth switch handle H, making it impossible for the earth 
switch to be opened. Should a leak develop in the trolley standard 
and a small current pass to earth, the armature c is attracted, and 
releases the lever E, so that it falls into a half-cock position. It is 
held there so long as the current continües to pass through the 
solenoid. When in this position the segment J still continues to 
lock the switch handle H, otherwise it would be possible to open 
the earth switch in error before the trolley was removed from 
the wire. As soon as the indicator lever has got to the half-cock 
position, the red disk becomes visible, and the two contact springs 
to the left of the indicator lever are brought into contact, and ring 
either the car electric bell or a supplementary one. On the con- 
ductor removing the trolley from the trolley wire, the armature 
G regains its normal position, and the indicator lever falls to full- 
cock, the bell continuing to be rung. 

The interlock is now taken off the handle H, and the earth switch 
can be opened. Once the handle H has‘been pushed up (fig. 2), the 
earth switch is locked in the open position with the indicator at 
danger, and neither can be interfered with until the car has returned 
to dep6t for repairs. When the repair is completed, the indi- 
cator lever can be pushed into its normal position, as shown in 
fig. 1, when it is interlocked again with the armature piece. The 
action of moving this lever releases the earth switch-blade, and a 
spring automatically pulls it into its normal position, causing the 
earth connection to be renewed. 

In the event of the fault being a dead short, the circuit-breaker 
or breakers supplying the section on which the car is running come 
out, the solenoid is demagnetised, and the indicator lever falls at once 
is full-cock position, the cycle of operations being the same as 

efore. 

The solenoid, in an earthing device suited to the Burton-on-Trent 

tramways, willoperate with a leakage current of 3 to 4 amperes, 
and carty a short-circuit discharge current of 1,500 amperes. 
. The usual custom, when a trolley standard has become alive, is to 
clear the top deck and proceed with the journey as far as is 
necessary, and then return to depót. It is always possible under 
these conditions for a passenger to ascend the top deck while the 
conductor's attention is withdrawn. To avoid this possibility Mr. 
Pringle has devised the use of chains or bars at the bottom of both 
Staircases to prevent access to the top deck, in conjunction with 
& contact normally closed and in parallel with the bell operating 
contacts connected with the earthing switch blade. With this 
arrangement the bell would continue to ring until both staircases 
had been barred, the action of placing the chain or bar across oausing 
the bell contacts to become opened. Should the earth switch be 
opened before the staircases were barred, the alarm would still con- 
tinue to ring, drawing the attention of the car attendant to this 
omission. 


Dissolution, Liquidations, &¢,— The partnership 
hitherto existing between Mr. R. G. TYLER and Mr. W. E. Duncan 
has been dissolved, owing to the latter having accepted an appoint- 
ment in Canada. Mr. Tyler has taken into partnership Mr. E. H. 
FREEMAN, A.LE.E., late of Johannesburg, and the firm will 
continue to carry on the business at 20, New Bridge Street, E.C., 
under the title of TYLER & FREEMAN. | 

The GAnonr-RHEgNAULT ELEOTRIO CARS AND ACOUMULATORS, LTD. 
-—On Tuesday the statutory meetings of the creditors‘and share- 
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holders of this company (in liquidation) were held before Mr. 
Winearls, Assistant Official Receiver. An approximate statement 
of affairs was submitted showing total liabilities £3,284 15s. 6d. 
(unsecured £2,774 12s.) and assets £71 28. 10d., after deducting 
£10 3s. 6d. for the preferential claims. The account with the 
contributories disclosed a deficiency of £2,773 9s. 2d. The chair- 
man reported that the company was formed in October, 1904, with 
a capital of £20,000, divided into 2,000 shares of £10 each, for the 

ose of dealing in motors, and to adopt an agreement dated 
October 13th, 1904, between Mr. Paul Verhacghe and Mr. H. T. 
Page as trustee for the company. The only officer from whom the 
Official Receiver had been able to obtain information was Mr. 
Paul Mitton, the secretary. The only shares issued were the seven 
subscribed for by the signatories, six of whom had paid up 
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£2 10s. Od. per share. The agreement between Messrs. Verhaeghe 


and Page was adopted by the company, and provided for the 
purchase by the company from Mr. Verhaeghe of (1) the benefit of 
an agreement which he had entered into with Messrs. Garcin and 
Renault, of Paris, for the sole agency in the United Kingdom and 
the Colonies for Garcin-Renault electric cars and accumulators ; 
(2) four electrie motor-cars, a carriage lift, and two Westinghouse 
generators; (3) goodwill of the business of motor-car and 
accessories dealer carried on by Mr. Verhaeghe at Addison Bridge, 
Kensington; and (4) the benefit of an agreement for the lease of 
the premises at 5, 6 and 7, Denman Street, W.C., for twenty-one 
years, at a rent of £1,200 per annum, increasing to £1,700 per 
annum. The consideration was £3,774, payable as to £3,174 in 
cash and £600 in shares, and Mr. Verhaeghe was to be managing 
director for five years at a salary of £480 per annum with a 
percentage of the profits. In addition, 10,000 fr. in cash were to be 
paid and 200 fully-paid shares were to be issued to Messrs. 
Garcin and Renault, of Paris, and 30 fully-paid shares to the 
landlord of the Denman Street premises. The company entered 
into possession of the premises in Denman Street, but 
was not executed, and no rent was paid. Mr. Verhaeghe 
resigned office on December 15th, 1904, and signed a document. 
acknowledging that he bad no claim against the company. On 
March 28th, 1905, execution was levied on the company’s premises 
for rates, and one of the electric landaulettes and all the movable 
goods on the premises were seized and sold for £205. At the begin- 
ning of April the landlord distrained for £1,210, and seized another 
electric landaulette which had not yet been sold. At the date of 
the winding-up order the landlord claimed to be in possession of 
the premises, and that the carriage lift and generators were 
fixtures, and as such belonged to him. The remaining electric 
landaulette was stated to be held by tbe company's foreman, M. 
Paillot, who retained it as security for his claim against the com- 
pany. In the course of his efforts to trace the car, whose 
registered number was A 7,660, the Official Receiver was informed 
that M. Paillot had purchased the car for £200, which had been 
paid to Dr. Rene Lemaitre, & director, who claimed to be its 
owner. The Official Receiver had written to Dr. Lemaitre asking 
for information on the matter, but as yet he had received no reply. 
In the absence of a quorum, both meetings were formally adjourned 
for a week, when, unless resolutions are passed forthe appointment 
of an outside liquidator, the matter will remain in the hands of the 
Official Receiver. 

YORKSHIRE ELECTRIC TRAMWAYS CONSTRUCTION  SYNDICATB, 
Lrp.—Creditors should send particulars of claims before August 
i to the liquidator, Mr. W. H. Andrews, of 14, Victoria Street, 

EDMONDSON ELEoTRICITY METER SYNDICATE, Lrp.—A general 
meeting of the company will be held at 1, Cheapside, Bradford, on 
August 14th, at 3 p.m., to hear the account of the winding up of the 
company from the liquidator. 


Catalogues, Lists, &¢,—BritisH JoHNs-MANVILLE 
Co., Ltp., 81, Fenchurch Street, E.C. A very complete series of 
catalogues, three of which relate exclusively to the Noark fuses, 
giving exhaustive particulara and price of fuses for 250, 600 and 
1,500—10,000 volta respectively; these are printed on paper 
coloured to correspond with the respective colours of the labels on 
the fuses in section. <A fourth (the principal) catalogue 
relates to Electrical Materials, and is a comprehensive list, with. 
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descriptions and prices, of trolley wire insulators, porcelain and 
glass line insulators, car heaters, third rail insulators and other 
traction and general accessories, well printed and strongly bound. 

BaxENDALE & Co., Miller Street, Manchester. A collection of 
lists and pamphlets relating to the Economical Turn-Down lamp, 
exible cords, 500-volt ironclad switches and fuses, a new 
* Prismatic” electric light shade, cheap electroliers, “ Beamolite ” 
reflectors and Parlyphones, electric fans and machine tools. — 

BaLckkE & Co., 27, Clement’s Lane, E.C. Pamphlet relating to 
natural and fan draught cooling towers of wood and iron. 

MavoB & CovursoN, Lrp., 47, King Street, Glasgow. Card 
giving particulars of the performance of a Pick-Quick coal-cutter, 
with calendar for July. 

METALLIC SEAMLESS Tuse Co., Lro., Wiggin Street, Bir- 
mingham. New price list of “Metallic” steel conduits and 
weeessories for electrical wiring, including fittings of various kinds, 
«witches, distribution boards, tools, “ Grip" fittings, &c., and a 
leatlet relating to ‘“‘Metalli¢” fuse boxes in cast-iron cascs, for 
pressares up to 500 volts. 

Hotprsn & Brooke, Lro., Sirius Works, Manchester. Abridged 
catalogue of appliances for steam-power plants, such as fced-water 


heaters, temperature controllers: for hot water systems, separators, 


traps, injectors, stop valves, gauges, &.; also separate leaflets 
relating to some of the above. 

TRADING AND MANUFACTURING Co., Lrp., Temple Bar House, 
E.C. Leaflets relating to the Patent Perpetual Pocket-book, ver- 
tical filing system, “ Dade " perpetual ledgers, &c. 

ELECTRIC AND ORDNANCE ACCESSORIES Co, Lrp. Leaflets 
relating to electric fans, a.c. and D.C., and the Stellite medical coil. 

SiExENs Bros. & Co., Lro. Pamphlet Y.M. 3a, describing the 
electric winding engines of the Siemens-Ilgner system, as installed 
at the Zollern 1L pit, the Government salt mines, &c. The 
pamphlet is handsomely produced, and contains half-tone illustra- 
tons and drawings. An interesting load diagram, taken from a 
Siemens-Ilgner winding engine, is given, showing the wide fluctua- 
tions of the load. 

STURTEVANT ENGINEERING Co., LTp., 147, Queen Victoria Street, 
E.C. Leaflets Nos. 10 and 20, relating to the “ Igranie " motor- 
starting rheostats, overload and underload types, for which a reduc- 
tion in price is announced. 

ARCHIBALD J. WB1GHT, Ltp., 318, Upper Street, N. Removal 
sale list of new and second-hand electrical and other goods, includ- 
ing bells, indicators, batteries, dynamos, &c. 

MressBs. ELLIOTT Bros. Catalogue of direct current electrical 
. measuring instruments for switchboard and portable use. The 


instruments are entirely of British manufacture, and interchange- 


akility of parta has been made a special feature of their construc- 
tion, so that new shunts, resistances, &c., can be supplied without 
returning the instruments themselves. The zero can in all cases be 
adjusted from outside without removal from the switchboard, and 
the finish can be chosen to match other fittings. 

The TELAUPAD SYNDICATE, Lro., 10, Coleman Street, E.C. List 
of London telephone subscribers using the “ Telaupad." 

Messrs. KRuPKA & Jacosy, 61-62, Watling Street, E.C. Leaflet 
giving particulars of the Siemens tantalum lamp, from 11 c.P. at 50 
vc:ts to 25 c.P. at 120 volts. 

Messrs. De Diox-Bouton, Lrp., 10, Great Marlborough Street, 
W. Description and price list of dynamo-“ motor" combinations 
fer electric lighting, &c., stationary and portable, and belt 
piüley-* motor” combinations for driving agricultural and other 
machines, “ motor" pumps, &c. 

MESSRS. GRIFFITHS Bros. & Co., Macks Road, S.E. Circular 
giving particulars of “ anti-sulphuric " enamel for protecting wood, 
metal, &c., against acid fumes, especially in battery rooms. 

Messrs. Exir, Busca Optica Co., 35, Charles Street, E.C. Lists 
of Busch photographic lenses, field glasses, camera fittings, 
tameras, &c. 

The BRITISH ALUMINIUM Co., Ltp. Particulars relating to the 
t- of aluminium for electrical conductors, giving dimensions, 
weights and carrying capacities of cables from ‘02 to 1°67 sq. in., 
equal to copper cables from ‘012 to 1:00 sq. in. Interesting lists of 
actual power lines of aluminium, carrying up to 15,000 H.P., over 
distauces up to 154 miles, and at pressures up to 60,000 volts. 
Aluminium sheets and tubes are also listed. — . 

Tue MEraALLIiC ParwT Co., Lrp., Cardiff. Leaflets relating to 
metallic paints, black enamel, &c. 

Mrssrs. E. Goossens, Pore & Co., 5, Arthur Street, W. Leafict 
dewribiug the Johnson patent lamp cap, specially designed for 
temporary electric lighting purposes. 

THE SUNDERLAND FORGE AND ENGINEERING Co. Ltp. Price 
ust of “ Pallion” induction motors, a new series, for which special 
advantages are claimed—from 3 to 50 H.P. 


Bankruptey Proceedings.—A. G. Inric.—At Guild- 
ford Bankruptcy Court on July 4th, Alec Gavan Inrig, electrical 
eugineer, of Bruce Grove, Tottenham, and late of Calydon, Golds- 
worth Road, Woking, was examined. Debtor said that about £260 
‘at of his total liabilities of £290 represented law costs. He had 
tecn in business at Woking asa consulting enginecr, having no 
capital when he commenced. He had been bankrupt previously, 
aud his discharge was suspended for two years. Then his liabilities 
were over £4,000. He intimated that under the present failure 
there were debts due to the estate of £6,242. Mr. J. W. Brittin, 
assistant official receiver, said those debts were repudiated. The 
examination was adjourned until August 22nd. 


GERALD ALGAR.—The first meeting of creditors was held on 


Wednesday at the London Bankruptcy Court, before Mr. W. G. 
Williams, Assistant-Receiver, under the failure of Gerald Algar, 
known as Gerald Leslie, Denning Road, Hampstead, electrical 
engineer and amusement agent. The debtor states that during 


the last'two years he has engaged halls in provincial towns and 
opened exhibitions and carnivals. He owes £360 to two creditors 
who hired from him part of a hall at Portsmouth and erected a 
roundabout. He sued them for the rent, and they counterclaimed 
for breach of agreement on his part. They obtained a verdict for 
£95 and costs, and obtained a receiving order against him. The 
meeting was adjourned for a fortnight with & view to a settlement 
being made between the parties. 

C. A. SwurrH, trading as C. J. Smith, electrician, at 23, King 
Street, Regent Street. Last day for receiving proofs, July 26th. 
Trustee, R. J. Ward, 2, Clement's Inn, W.C. 


Imports of Foreign Electrical Machinery.—So far 
this year there has been a further falling off in the importation of 
foreign electrical machinery into this country. The imports in 
June last amounted to only £43,577 or £11,056 less than in the 
same month a year ago. The aggregate imports during the six 
months ending with June are returned at £250,616, which compares 
with £269,444 in the corresponding period of last year and £313,002 
in the first half of 1903. pus 


Bombay Electric Supply and Tramways.—In con- 
nection with the registration of a company to take over the 
concession for electric lighting and traction in Bombay, Mr. 
W. Gentry Bingham has written to the financial papers stating that 
he is taking proceedings to restrain the Corporation of Bombay 
from granting the concession to any company without his consent. 


. Steam in Sewers.—The WESTMINSTER ELECTRICITY 
SuPPLY Co., the CHELSEA ELECTRICITY SUPPLY Co. and the 
QUEEN ANNE's RESIDENTIAL MANSIONS AND HOTEL Co., Lrp., 
were recently summoned for permitting waste steam or water of a 
higher temperature than 110* F. to flow into the sewers. Mr. H. C. 
Dumas, counsel for the London County Council, said there was 
extreme danger to the health and lives of the men employed in the 
sewers by incoming steam. For water to enter the sewers at 
110° was unpleasant to the men, and at 160° there was very great 
danger. In these cases the temperature of the water when tested 
ranged from 146° to 162°. For the defence it was urged that the 
necessary apparatus was being provided to prevent s recurrence. 
The Westminster and Chelsea Companies were each fined £20 and 


£16 17s. costs, and the summonses against the Queen Anne's Mansions 


Co. were adjourned. 


An Electric Damp Account,—Jack De Frece, licensee 
of the Metropole Theatre of Varieties, Camberwell, was sued at 
Lambeth County Court on Tuesday, before Judge Emden, by Wm. 
Goodson, trading as Goopson & Co., 63, Finsbury Pavement, E.C., 
electrical engineers, to recover £7 7s., being the price of seven 
dozen Wallace lamps supplied in January last at 1s. 9d. each. Mr. 
De Frece alleged that he had been paying 1s. per lamp for South 
London lamps, and that he only agreed with plantiff's traveller to 
pay 8s. per dozen for the Wallace lamps. Plaintiff swore that he 
himself paid 1s. 9d. each for the Wallace lamps, less 33$ per cent., or 
1s. 2d. net. Mr. Willoughby, defendant's manager, deposed that 
the average life of the lamps which used to be purchased at 18. each 
was 1,000 hours. Those lamps were known as South London lamps. 
Some of the Wallace lamps only lasted 60 hours; only two 
now remained after 800 hours. They were now getting the South 
London lamps at 7d. each. He happened to be in a public house near 
the theatre some time ago, and overbeard a conversation between 
Noakes, the theatre electrician, and Mr. Goodson. The former 
asked, '" When may I expect my little bit out of those Wallace 
lamps?” and Mr. Goodson replied, “ I will send it on on Tuesday." 

Mr. Goodson, recalled, stated that, although he recollected being 
in a public house with the theatre electrician, he could not call to 
mind the conversation sworn to. It was, however, the usual 
custom in the trade to pay electricians 1d. per lamp on orders 
received. Judge Emden then entered judgement for defendant, on 
the ground that the £3 3s. paid into Court was sufficient. 


Constant Current Street Lighting.—During the last 
week Messrs. GILBERT ARC Lamp Co., Lro., Chingford, have had 
on view at their works one of their special moving-coil constant 
current transformers, and series of arc lamps and apparatus, which 
they invited various people who might be interested to inspect, pre- 
viously to the dispatch of the apparatus to Melbourne for street 
lighting. 


Telephone Installations.—We understand that the 
TELEPHONE AND ELECTRICAL,INSTALLATION Co., of 11, Queen 
Victoria Street, E.C., with which Mr. H. Bell, A.M.I.E.E., and Mr. 
Stanley C. Russ, late of the National Telephone Co., are now 
identified, has within the past month or two carried out a number 
of telephonic installations, including one for Madame Melba, the 
renowned prima donna. 


Carnival Illumination.—4At a huge carnival held at 
the Bristol and Clifton Zoological Gardens in aid of the Bristol 
Royal Infirmary funds, the illuminations were carried out on an 
extensive plan, there being no fewer than 12,000 lights outliniug 
the various buildings, tents, and the bridge across the lake, all wired 
on VERITY’s patent fairyland strip. Out of the 10 days allowed to 
carry out the wiriug, four were wet, the men being unable to work. 
During the carnival week three days’ rain were experienced without 
the slightest effect on the fairyland strip. Subsequently the whole 
of the strips, which were in lengths of 72 ft., were taken down in 
a day and a half. The supply was taken from the city alternating 
current system at 200 volts, Mr. W. H. Munton, of the Bristol 
Tramways Co., being responsible for carrying out the whole of 
the work. Not one of the many fuses used blew during the wholo 
week. 
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Book" Notices.— Wechselstromlechnik. By M. T. Zsakula. 
In four volumes, price 4 M. each. Vienna: A. Hartleben. These 
four volumes form yet another general treatise on alternate-current 
work, and, except as filling a gap in Hartleben’s “ Elektrotechnische 
Bibliothek,” to which series they belong, it is difficult to see what 
useful purpose they serve. The subject is treated much as in 
previous text-books, including the repetition of a good deal of 
historical information, but the mathematics is kept within 
reasonable bounds, and the graphical treatment is simple. Vol. I. 
deals with general principles, aud with single-phase work ; Vol. II. 
with polyphase work and transmission lines; Vol. III. with alter- 
nators (principally single-phase ones); and Vol. IV. with trans- 
formers and alternating motors. The portions dealing with 
measuring instruments, alternator and motor testing, and with the 
design of tho various classes of alternating current machines are 
incomplete, whilst some other subjects, such as the effect of armature 
coil and pole span on the induced voltage, the working of syn- 
chronous motors, and the action of direct-current generators when 
used as polyphase generators, aro very fully gone into. Each 
volume is complete in itself, and is furnished with its own index, 
and with a useful collection of the principal formule employed. 

“The Theory of Experimental Electricity." By Wm. C. D. 
Whetham. Cambridge: The University Press. 8s. net. 

“Hydraulic Power Engineering | By G. Croydon Mark. 
London: Crosby Lockwood & Son. 10s. 6d. net. 

“Electrical Instruments and Testing.” By N. H. Schneider. 
London: E. and F. N. Spon. 4s. 6d. net. 

* Journal of the Institution of Electrical Engineers.” No. 173, 
Vol. 35, June, 1905. London: E. and F. N. Spon. 5s. 

“Principles of Electrical Power (Continuous Current) for 
Mechanical Engineers. Finsbury Technical Manuals. By A. H. 
Bate. London: E. and F. N. Spon. 4s. 6d. net. 

“ Journal of the Western Socicty of Engineers.” Vol. X., No. 3, 
June, 1905. Chicago: The Society. 50 cents. 

“The School of Mines Quarterly." Vol. XXVI., No. 3, April, 
1905. New York: Columbia University. 50 cents. 

* Year Book of the Armour Institute of Technology, 1905-6." 
Chicago: The Institute Press. 

* Modern Lightning Conductors: An Illustrated Supplement to 
the Report of the Lightning Research Committee of 1905." By 
Killingworth Hedges. London: Crosby Lockwood & Son. 
6s. 6d. net. 

“The Improvement of London Traffic.” Paper read by Chas. S. 
Meik and W. Beer before the Society of Engineers on June 5th, 
1905. London: P. 8. King & Son. 2s. net. 


The Telegraph Cable Export Trade.—June proved to 
be rather a busy month iu the export trade of this country in 
telegraph cables and apparatus connected therewith, the ship- 
ments attaining a value of £157,326, or about three times those in 
the same month a year ago. For the six months ending with 
June, the returns first issued show that the shipments reached a 
total of £624,119, as against only £513,359 in the corresponding 
period of last year. The trade is, however, much quieter than in 
1903, in the first balf of which the exports amounted to 
£1,438,854. 


The Transvaal.—The imports of electrical cables, wire 
and fittings, into the Transvaal during the three months ending 
with March last, attained a value of £46,000, as compared with 
only £19,000 in the corresponding quarter of 1904. 


Automobile Notes.—Lonpon.—The ELECTROMOBILE 
Co., Lrp., of Curzon Street, W., whose electric broughams have 
become a fcature of the West End are now turning their attention 
to delivery vans, and have lately supplied a neat vehicle to V, 
Benoist, of Piccadilly, W. 

ARGENTINE REPUBLIC.—Quite a large number of electric motor 
broughams are now in use in Buenos Ayres, where ‘several well- 
equipped garages and accumulator charging stations have recently 
been established with the view of hiring out such vehicles; a com- 
pany has lately been formed in the city, under German auspices, 
and with the title La Compania NACIONAL DE Carkugsas ELEC- 
TROMOVILES. 

ITALY.—AÀ company has first been formed in Turin with a 
capital of £36,000, and the title La SOCIETA AUTOMOBILE KRIEGER, 
to build electrical motor-cars on the Krieger system in Italy. 


Agricultural Machinery, — At the annual Highland 
and Agricultural Society's Show in Glasgow, there were a number 
of interesting exhivits of electrical plaut suitable for agricultural 
purposes. 

Messrs. CARRICK & RirrcurE, Edinburgh, had one of their com- 
bined turbines and dynamos, which, by the addition of an improved 
governor, allows the lamps to be run direct from the dynamo, no 
accuinulators being necessary. This plant is suitable for driving 
thrashing or other machinery, aud ventilating fans. The “ ACME” 
ENGINE Co. Lrp., Shettleston, had a horizontal oil engine of 
40 B.H.P. coupled to a dynamo and fitted with electric ignition ; this 
was arranged to work with producer gas, and has been sold to the 
Highland Railway Co. for the purpose of generating electricity at 
Dornoch Hotel. i 


Santo Domingo.—In a recent dispatch, the British 
Consul reports that there is an opening for the building of a rail- 
way conuccting the southern ports with the interior, where there 
are valuable forests of hard woods and pines. Other enterprises 
which would pay, would be the construction of an electric tramway 
in the same city, and the establishment of wireless telegraphy 
locally and in connection with the new stations in Puerto Rico and 
other jslands, 


Outings.—On Saturday last both the’ Bankside and 
Sumner” Street Works'of the STURTEVANT ENGINEERING Co., LTD., 
were shut down for the employés’ annual outing, the venue being 
Hastings. The.party left London Bridge at 8.15 a.m.. arriving at 
Hastings at about 10.30. They were met at the station by a number 
of brakes and taken for a drive in the country to Battle, returning to 
the Cricketers’ Hotel about one o'clock for dinner. At this function, 
after giving the toast “The King." Mr. Gurry proposed ''Success 
te the Sturtevant Engineering Co.," and tersely referred to the 
success and advancement of the Sturtevant Engineering Co., and to 
the greatly increased manufacturing facilities which they now have 
$m this country, referring particularly to Bankside and Sumner 
Street Works, The toast was responded to by Mr. Brooker. Mr. 
Molder (secretary) then read the report, which was satisfactory to 
all present. The party subsequently enjoyed the various amuse- 
ments to be found in Hastings, some of them forming small boating 
parties, after which the whole party partook of tea. Some returned 
by the 7.30 p.m. train to London Bridge, and the remainder by a 
later train, after having spent a most enjoyable day, the weather 
being all that could be desired. 


Fire.—One of the most complete installations of electrical 
apparatus for medical treatment in Scotland, was hopelessly 
destroved by fire recently at the Peebles Hydropathic. Hundreds 
of visitors annually came to Peebles to receive special electrical 
treatment. 


Trade Announcements.— MESSRS. JOHNSON AND 
PniLLIPS, of Charlton, Kent, have appointed Messrs. Guthrie Bros. 
and Ogilvy, of Prudential Buildings, Newcastle-on-Tyne, their sole 
representatives for the Counties of Northumberland, Durham, 
Cumberland and Westmorland, with a view to giving increased 
attention to their business in that district. 

The offices of SIEMENS ELECTRIC APPLIANCES, Lro., have been 
removed, as from July 1st, 1905, to 12, Queen Anne's Gate, 
Westminster, to which address all future orders and correspondence 
should be directed. 

Mr. F. W. CARPENTER has opened an office and show room at 8, 
Cecil Court, Charing Cross Road, W.C., where will be kept a com- 
plete stock of Van Raden's woven glass accumulators, induction 
coils, magnetos, and other motor-car accessories, All orders for 
these goods should now be sent to this office, instead of to 
Coventry. 

p The Dover business of Messrs. LEA & WARREN, electrical 
engineers, of Kettering, has been purchased by Mr. L. T. Young, 
who will carry it on under the style of L. T. Young & Co. 

Mr. H. Moss has been appointed manager of the business of the 
METEOR ELECTRICAL ENGINEERING Co., 44, Swan Arcade, Bradford, 
and the company will be pleased to be favoured with manu- 
facturers’ latest catalogues, price lists and discount sheets. ` 

CokRECTION.— The notice in our last issue concerning Mr. 
Oubridge should read :—“ Mr. E. T. Oubridge has been appointed 
agent for cables, &c., for London for Messrs. I. FRANKENBURG 
AND Sons, Ltn.” 

The branch business at Bristol of the INpIa-RCBRER, GUTTA- 
PERCHA AND ‘TELEGRAPH WORKS Co., Lro., of Silvertown, has been 
removed from Clare Street, to 22, Victoria Street. 


Sale.—Notice is given in the London Gazette of the sale, 
pursuant to an order of the High Court, of the LixconLN Enas- 
NEERING WorkS, Chesterfield, on August 1st. 


LIGHTING AND POWER NOTES. 


Aspull.—The U.D.C. has applied to the B. of T. fora 
further extension of time for carrving out the E.L. order, which it 
is proposed to hand over to the Wigan T.C. 


Birkenhead.—In a report of the audit of the Corpora- 
tion accounts for the financial year, 1904-5, it is stated that the 
Corporation holds £33,661 debenture, and £4,805 consolidated 
ordinary stock of the Mersey Railway Co., which has been received 
for compensation, &., except a small amount specified. The profit 
on the tramways undertaking amounted to £1,894, which has been 
added to the renewals account, bringing the total up to £10,550. 
The aecounts of the electric light undertaking showed an income of 
£13,322. The profit was £2,109. This sum had also been trans- 
ferred to the renewals account, which now stands at £4,568. 


Bishop Auckland.—An agreement to transfer the 
powers of the County of Durham Electric Power Supply Co. to the 
Cleveland and Durham County Electric Power Co., has received the, 
oonsent of the U.D.C. The latter company hasa station at Fylands, 
near Auckland, and contemplates a more energetic utilisation of its 
powers. 


Bognor.—The B. of T. has informed the U.D.C. that 
it intends to revoke the E.L. order granted six years ago, and has 
further declined to sanction the transfer of the order to a company. 
No fewer than five companies are applying for prov. orders for 
electric lighting in the district. 


Brandon.—The County of Durham Electric Power 
Supply Co. has informed the Council that it intends applying for a 
prov. order to supply energy in Brandontand Byshottles. 
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Brentwood.—The U.D.C. has received intimations that 
the United E.L. and Traction Co. and the Empire E.L. and Power 
Co. intend applying for Parliamentary sanction to supply energy 
within the district. 


Bristol.—The Corporation Electrical Committee has 
decided to reduce the price of energy from October next, from 5d. 
to 44d. per unit. 


Burnham,— The Slough and Datchet Electric Supply 
Co, intends applying for an electric lighting prov. order for the 
district. 

Caversham.—The Reading Electrical Supply Co. having 
intimated its intention to apply for a prov. order for E.L., the 
U.D.C. has decided before taking similar steps, that it will 
confer with representatives of the company on the subject. 


Chertsey.—Messrs. Foote & Milne intend applying for 
3 prov, order to supply energy to Chobham and Windlesham. 


Clacton,—No fewer than four companies have notified the 
U.D.C. of their intention to apply for prov. orders for elcctric 
lighting. 


Continental \Notes.—Spar.—Application has been 
made for a concession to put down a plant to utilise the water 
power of the river Pedroso at Fuentelbaul (Burgos), for the 
generation of electrical energy for lighting and power purposes. 

Irany.—A company has just been formed in Verona with a capital 
of £12,000, and the title of La Societa per l'Impianto della Luce 
Elettrica, to establish and work a central electric lighting station 
in the town. 

La Societa delle Tramvie e Ferrovie Elettrichi di Rome has 
secured a concession to utilise the water power of the river Mariana 
st Grottaferrate, for the generation of electrical energy. 


Dorking.—A L.G.B. inquiry into the U.D.C.'s applica- 
tion for a loan of £12,000 for E.L. purposes was held on July 4th. 
There was no opposition, but the inspector criticised the increase 
of 25 per cent. on the estimated cost of the buildings. 


Buhlin,—On the 10th inst. a resolution was passed by 
the Corporation in favour of extending the electric lighting system 
in the city at a cost of £100,000, and the L.G.B. will be approached 
for sanction to a loan. 


Dunfermline.— This week a test was made at the 
new generating station of the Fife Electric Power Co. at 
Townhill, and it is expected that consumers will shortly be 
supplied. 


Edinburgh.—The surplus on the past year’s working of 
the E.L. department is £21,140. | 


Erith,—The U.D.C. has decided to supply energy for 


motive power in the daytime at a flat rate of 14d. per unit. 


Folkestone,—The local electricity supply company is to 
extend its powers to Cheriton. 


Frome,—The U.D.C. has applied for a loan of £11,000 
for electricity purposes. The demand for energy is unprecedented 
fora town of the size of Frome, and, according to a local paper, 
Mr. Medhurst, the Council's consulting engineer, states, that the 
number of units now being sold equal that at Exeter. 


Glasgow.—The Electricity Committee’s report for the 
year ending May 31st last show that the gross revenue amounted 
to £186,572, and the working expenses to £71,721, nud after 
deducting interest on loans, amounting to £38,182, and £15,175 
for the sinking fund, there remains a balance on the year's working 
of £60,903. From this total there has been deducted £2,876, being 
the proportion of the cost of lamps and fittings supplied to con- 
Fumer consequent on change of voltage, and the net balance over 
expenditure is thus £58,117. Of this balance the Committee has 
decided to write off £41,841 in name of depreciation from the several 
items of the capital account, being £7,726 over the ordinary amount 
written off, which would be £34,114. The depreciation is at the same 
rates per cent. as last year, with additional depreciation on the 
machinery and plant in Waterloo Street, Port Dundas, Pollokshaws 
Road and Kelvinside stations. This left a surplus on the year's 
operations 0f1£16,277, from which £3,554, the sum at debit of profit 
snd loss acconnt brought forward from last year has been deducted 
and there remains a sum of £12,723. The revenue account con- 
t.noes to show favourable results, The income has increased by 
£75,181, while the working charges have risen by £10,982. The cost of 
generation and distribution shows a slight decrease in proportion to 
See quantity generated, the economy showing principally in the 
items of fuel and repairs. The result of the increased revenue and 
relative reduction of costs is that the balance on the year’s ordi- 
sary working is £60,993, as compared with £45,222 last year. The 
cxpital expenditure during the year amounted to £125,115, making 
the total capital expenditure as at May, 1905, after deduction of 
the depreciation referred to, £1,244,163. One interesting feature 
‘= connection with the increased revenue is the large sale of energy 
‘or power. Energy is supplied for power purposes to all classes of 
traces, but principally to the engineering and iron trades. Many 
consumers in these trades have discarded steam more or less 
iu favour of electricity. The favourable results of the year’s 
opérations have justified the Committce in proposing a substantial 


reduction in the charges for energy used for private and stair 
lighting purposes, and the rates have been reduced from 6d. and 
ld. on the maximum demand system to 34d. for the first two 
hours and 1d. thereafter. For stair lighting purposes the charge 
has been reduced from 25s. to 15s. per annum, while the charges 
for motive power purposes remain as last year. The number of 
units sold to private consumers during the past year was 16,642,253 
as compared with 13,604,119 during the previous year, an increase 
of 22°36 per cent. 


Gomersal.—The Yorkshire Electric Power Co. has 
informed the Council of its intention to apply for a prov, order for 
the district, but before giving assent tho Council has decided to 
interview the company’s engineer. 


Gorton, The U.D.C. has decided to accept the terms of 
the Manchester Corporation Electricity Committee to supply and 
maintain ''Gilbert" aro lamps in certain streets at £8 each per 
annum. 


Govan.—The report for the year of the Corporation 
Electricity Department shows a credit balance of £411. The energy 
sold during the year amounted to 1,086,006 units as against 
894,702 units in the preceding year. The total capital exponditure 
to date is £85,206. 


Halesowen.—4A prov. order for E.L. is being applied 
for by the Empire E.L. and Power Co, 


Harrogate.—The working of tho electrical department 
during the last 12 months has resulted in a net profit of over 
£3,000, after meeting all working and financial charges, and placing 
£500 to the roservo fund, 


Hastings.—The T.C. has applied to the L.G.B. for a 
loan of £2,000 for electricity purposes. Of this, £1,100 is for 
moters, £600 for transformers and £300 for instruments, 


Horwich.—The U.D.C. has consented to Bolton supply- 
ing energy within its area, until such time as the Council can effect 
a supply itself. 


‘India.—Bompay.— A recent issue of the Bombay 
Government Gazette contains 34 pages of particulars concerning the 
licence for the supply of energy within the city, town and island of 
Bombay for all purposes save electric traction, to the Brush Elec- 
trieal Engineering Co. "The area of supply covers the whole of the 
municipal area, with the exception of every cantonment, fortress, 
arsenal, factory, dockyard and camp, and building or place in the 
occupation of Government for naval or military purposes situate 
within, or partly within such area. There is a smaller compulsory 
area within which mains must be laid and distribution commenced 
within two years from the granting of the licence. Considcrable 
latitude is allowed to the licensecs with regard to the system which 
they may adopt. Clauses cover (a) the right of purchasing the 
undertaking from the licensees by the Corporation or by the Local 
Government, which is only exercisable at the end of 42 years from 
the commencement of the licence or at the end of each subsequent 
period of 10 years; (b) the right of the licensees to transfer the 
whole of the undertaking for which the licence is granted, toa 
limited liability company, subject to the Local Government being 
satisfied with the financial status of the purchasing company ; and 
(c) a maximum scale of charges for any amount up to 40 units for 
all purposes, 20 rupecs, and for each unit over 40 units, 8 annas per 
unit. 

LAHORE.—The conversion to electric driving of the Lahore 
locomotive workshops of the North-Western (State) Railway is at 
last to be commenced. A start is being made on a moderate scale, 
but large extensions are to be carried out. The plant, now under con- 
sideration, for which tenders will very shortly be invited, comprises 
two 120-Kw. generators, high-speed engines, water-tube boilers and 
the usual power house equipment and accessories, including an 
induced draught plant. ‘There is some 120 B.H.P. of motors for 
the machine hops, four 40-ton cranes and sundry portable electric 
tools for a large new erecting shop, now being built. The supply is 
direct current at 440 volts. Further large extensions are in imme- 
diate contemplation, which will include two 250-Kw. units, some 800 
B.H.P. of motors, and six electric travellers of 5 and 10-ton capacity. 
A large expenditure on machine tools is also under consideration, the 
intention being to more than double the present output of the Lahore 
shops. This expenditure is urgently called for by the fact that the 
present facilities are quite inadequate for the needs of this 
great railway system, which operates over 4,000 miles of open line, 
and on which the volume of traffic has, during the last three or four 
years, advanced with great rapidity. The electrical engineer to 
the railway, Mr. G. E. Wright, is on his way home. 


Ipswich.—On July 7th a L.G.B. inquiry was held into 
the application of the T.C. for loans of £2,438 for a 360-H.P. set, 
extension of the switchboard and pipework, &c.; and £12,851 for 
other electricity purposes. There was no opposition. 


Kirkealdy,.—The deficit on the tramways for the past 
year was £1,500, and on the electric lighting £400. 


Ledbury.—The U.D.C. has decided to take no action 
with reference to Messrs. Foote & Milne's application for a prov. 
order for electric lighting. 


London,—St. Pancras.—Owing to the fact that the 
Administrative Power Bill proposes supplying energy for power 
urposes on a scale of charges which undercuts the B.C.’s tariff 
Eon 5 hours’ use per day and upwards, the Lighting Committee 
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proposes to amend its charges as follows:—(a) That the present 
rate of 1d. per unit for energy for motive power be amended by the 
adoption of the following scale of charges:—From 1 to 5 hours’ 
daily use, ld. per unit; 6 hours, 0°94d.; 8 hours, 0°83d. ; 10 hours, 
0°76d.; 12 hours, 0°72d.; 18 hours, 0:64d.; and 24 hours, 0:609d. 
(b) That from August Ist, 1905, proprietors of factories using 
energy for power purposes, be allowed to light their premises at 
1d. per unit up to 20 per cent. of the units they bave used for 
wer. 
P PULHAM.— The B.C. intends shortly to apply to the L.C.C. for a 
loan of £63,328, to be taken up in three instalments, for electrical 
works. 

HACKNEY.—The Electric Lighting Committee of the B.C. has 
resolved, subject to the usual sanction, to adopt, as a revised rate 
for power supply, &.fixed charge of £1 per quarter per Kw. of 
maximum pads required, and 4d. per unit for energy supplied. 
The annual progress of the power demand in Hacknoy has been as 
follows:—At March 31st, 1902, 11 motors of 24 H.P.; 1903, 48 
motors of 260 H.P.; 1904, 178 motors of 614 H.P.; 1905, 223 motors 
of 797 H.P. 

The Committee having studied the various electrical power Bills, 
has noted that the prices scheduled have been based on a sliding 
scale dependent upon the number of hours’ use of the maximum 
demand, and the system is similar tothat on which the charges at 
Hackney are based, | 

IsnmGTON.—At the meeting of the B.C. on Friday last, the Light- 
ing Committee brought forward the following recommendations :— 
(a) That the present sliding scale of 7d. per unit for the first 
hour's daily use of the maximum demand in the quarter, and 
4d. per unit for all consumption beyond, be altered to a 
sliding scale of 7d. and 3d. per unit respectively. (6) That the 
present uniform rate of 5d. per unit for lighting be reduced 
to 4d. per unit. (c) That the price of electricity to private 
consumers for arc lighting purposes be 34d. per unit. (d) That the 
present rates for the supply of electricity for power, heating and 
cooking purposes be altered from 2d., 13d. and 1}d. to an uniform 
rate of 1d. per unit. (c) That the time limit in the case of supply 
of electricity for power be abolished and that the rate be uniform 
throughout the 24 hours. (f) That a discount of 24 per cent. be 
allowed on all quarterly accounts exceeding £5, and of 5 per cent. 
on all quarterly accounts exceeding £10, provided such accounts are 
paid within 14 days of presentation. (g) That the foregoing 
charges take effect as from the end of the next September quarter. 
A long debate ensucd upon a proposal to refer back the whole 
matter so that reports from the borough treasurer and the electrical 
engineer might be submitted, showing the effect of the proposed 
reductions upon the financial position of the electric lighting 
undertaking. It was argued that it was essential that reductions 
should be made at once to fight the Administrative Co.$ pro- 
posals. One member, however, ventured to welcome a company 
which could supply for ld., energy which cost the Council itself 
3d. per unit. The amendment to refer the matter back was 
eventually carried by a large majority. 

STEPNEY.— The B.C. has ratified an agreement with the Adminis- 
trative County of London Power Co., whereby the Council's opposi- 
tion to the company’s Bill is compromised or withdrawn. The 
principal heads of the agreement are as follows :— The Council—(a) 
To use all the energy which the plant that the Council's station is 
capable of accommodating, will produce. (b) To supply any consumer 
within the Council's authorised area of supply except railways. The 
Company—(a) To supply, in bulk, the energy that may be required 
by the Council beyond this. (5) To supply railways only. It is 
further agreed that the Council may require the company to pur- 
chase a portion of Blyth's Wharf, which has been acquired as a site 
for another generating station. The Council has also, under the 
terms of the compromise, the right of asking the Board of Trade 
for a reduction in price at the end of each period of five years. 
The terms are to remain in force for a period of 50 years. In 
ihe event of the Council determining the agreement, it is to 
pay the company such sum as may be required to cover the 
unredeemed portion of the special plant and mains used to supply 
Stepney, the life of the plant being taken as 25 years. The com- 
pany has undertaken to pay the Councils taxed costs of its 
opposition to the company's Bill in the House of Lords. The ful- 
filment of the above is subject to the passing into law of the com- 
pany's Bill. : 

WESTMINSTER.—-The Charing Cross Co. has agreed to supply 
energy to the Council at 23d. for lighting and 2d. for power, for 
three years, and a cóntract is to be entered into on these terms. 

L.C.C.—At the meeting on Tuesday it was resolved to advance 
£8,830 to the Battersea B.C. for electric lighting purposes, and 
£6,796 to Bermondsey for extension of works. 


Manchester.— From the annual report of the E.L. Depart- 
ment, we gather. that the total output of electricity from the Cor- 
poration works during the past year ending March 31st reached the 
high figure of 41,170,721 units, or 8,559,799 units more than in the 
previous year, the increase being 22°17 per cent. The quantity 
measured and accounted for was 36,979,552 units, showing a 
difference of 10,191,169 units, or 2160 per cent., being the quantity 
used in distribution or otherwise not accounted for. The mains laid 
up to March 31st last measured 292 miles 165 yards. The income 
last year reached £302,200, including £182,560 for lighting and 
power, and £117,590 for traction. The working expenditure was 
£174,320, and, after interest on the mortgage debt and the sinking 
fund have been provided for, there remains a net surplus of £4,544. 
The reserve fund at the beginning of the financial year stood at 
£32,561, but now only amounts to £20,387, the decrease being 
mainly due to expenditure in respect of vibration and explosion 
lawsuite. The capital outlay shows a total at March 31st, 1905, of 
£2,199,689. - (Wes ug pAn | | 


t 


Application has been made to the L.G.B. for further borrowing 
powers to the extent of £60,000, for additional machinery to be 
erected at several of the distributing sub-stations. D 

It is proposed to reduce the price of energy supplied for 
lighting purposes, and the Council will be asked to sanction a 
reduction to short-hour consumers from 54d. to 44d. per unit, to 
take effect from September 29th next. An agreement has been 
entered into with the Gorton U.D.C. to take over its prov. order 
for the supply of electrioity in that district. 

At the Dickinson Street generating station, substantial progress 
has been made with the erection e£ the $wo 750-Kw. Parsons- 
Siemens turbo-generators. These sets will supersede several belt- 
driven sets of smaller size, which have been sold. The erection 
and equipment of the additional 12,000-H.». installation at the 
Stuart Street generating station has made steady progress; the 
two 6,000 H.P. generators are practically complete and ready for 
running. A large number of feeder-ducts are being laid from 
Dickinson Street works to various parts of the city, in readiness to 
meet the increased demands for next winter. 


Market Harborough.—A private company having 
informed the U.D.C. that it intends applying for a prov. order, 
the Council has intimated that it will oppose any such 
application. . 


Melbourne.—The Sydney Daily Teleyraph of May 26th 
states, in reference to the maximum demand system of charging for 
electric light, that a writ has been issued against the City Corpora- 
tion on behalf of the Metropolitan Gas Co., claiming an injunction 


to restrain the Corporation from charging for energy except at 
uniform rates. 


Middlesbrough.—The E.L. Committee reports to the 


T.C. that the net profit on the electricity undertaking for the past 
year amounts to £766. 


Motherwell.—The T.C. has agreed to the following 
reduction in charges to consumers: That all energy for power over 
25,000 units per quarter be charged at the rate of #d. per unit. 


Newport.—In reply to the South Wales El. Power 
Distribution Co., which isanxious to supply certain oonsumers within 
the area at 2d. per unit, the E.L. Committee states that it is not 
prepared to give its consent, being itself in a position to furnish a 
supply on reasonable terms. 


Oakengates (Salop).—Messrs. Baker, Lees & Co. have 
informed the U.D.C. that they intend applying for a prov. order 
for electric light on behalf of the Shropshire and Worcestershire 


Electric Power Co. The Council has decided to take no action in 
the matter. : 


Pontefract.—A prov. order for E.L. is being promoted 


by a private company. 


Provisional Orders.—The annual report of the B. of T. 
for 1904 shows that 74 prov. orders were applied for, 65 made by 
the Board, and 57 confirmed by Parliament. Since 1882, 1,171 


orders have been applied for, 925 made, 909 confirmed by Parlia- 
ment, and 172 revoked or repealed. : 


Redcar.—The U.D.C. has declined to treat with the United 
Electric Construction Syndicate with respect to the latter taking 
over the Council's E.L. order, obtained four years ago; it is now 
negotiating with the Cleveland and Durham County Electric 
Power Co. for a supply in bulk. 


Sheffield.— Mr. S. E. Fedden has issued a pamphlet on 
the prevention of down draughts in public buildings, and invites 
inquiries from places within the borough suffering from this incon- 


venience. By suitable disposition of electric radiators, this can be 
easily and cheaply overcome. 


Southport.—Flame arc lamps are to be substituted for 
the present arc lamps in Lord Street, which have been in operation 
10 years. The standards have been raised an additional 3 ft. 6 in., 


and considerable alteration to the present arc lighting mains has 
been necessitated. 


Sowerby Bridge.— The B. of T. has sanctioned a supply 
of energy in bulk being obtained by the U.D.C. from the Yorkshire 
Electric Power Co. for the purpose of carrying out the E.L. order. 


Spennymoor.—The U.D.C. has aceepted the tender of 
the Northern Counties Electricity. Supply Co., for lighting 
the district for one year at £2 5s. per lamp. Two gas companies 
tendered at £2 19s. 6d. and £3 per lamp respectively. 


Nudbury.—Acting on counsel's opinion, the T.C. has 
decided not to appeal against the decision in the recent law action 
agaiust the Empire E.L. Co., and has paid the taxed costs of the 
company, which amount to £79. 


Swansea.—The Corporation E.L. and Tramways Com- 
mittee has recommended the T.C. to refuse permission to the 
South Wales Electrical Power Distribution Co. to supply energy 
for power purposes to works within the borough, at 2d. per unit. 


Swindon.—The T.C. has authorised extensions of the 
E.L. mains at an estimated cost of £3,921. 


(Continued on page 63.) 
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THE CALCUTTA ELECTRIC TRAMWAYS. 


Tug Calcutta Tramways system is the largest and- most 
important of the tramway systems in the East, and it 
possesses more than usual interest, having regard to the con- 
ditions under which it operates. 

The city lies low, and an extensive system of artificial 
drainage has been adopted. This, however, is not nearly 
sufficient to cope with the extraordinary downpours during 
the rainy season, which flood the streets in certain sections of 
the city for the greater part of. the’ day, sometimes to a 


, 


Fic. 1,—GENERAL VIEW or ENGINE ROOM, SHOWING 


depth of 2 ft. Further difficulty is encountered from the severe 
wind-storms, approximating to cyclones, which sweep over the 
city at the beginning and the close of the rainy season, which 
lasts from the middle of June to the end of September. 

Calentta is divided into three 
European business district; the native residential and 
business district ; and the European residential district. 

The total population, with certain adjoining suburbs, is 
about 1,000,000, but this does not include the municipality of 
Howrah, located on the opposite side of the Hooghly River, 
With a population of 157,594, nor two other suburbs 
Which will soon come within the tramway zone, and which 
have an additional population of 51,806. The total popu- 
lation can thus be put down at 1]. million. 


In the native town the streets are narrow and densely 


natural parts :—The 


peopled, but the southern European residential area is 
traversed by wide and well paved roads. 

The first tramway company was registered in England on 
December 23rd, 1880, and operated its system by steam trains 
on the Kidderpore section, and horse cars on the remaining 
section, until 1901, when the original concession expired. In 
1899 an agreement was entered into with the Corporation, 
whereby the company was granted a new concession for 30 


years from January Ist, 1901, in consideration of the con- 


p 
P. 
IE 


Yates & THom—Dick -KERR GENERATING PLANT. 
version of the system from horse to electric traction within 
three years. 

The electrification of the system was undertaken by Messrs. 
Dick, Kerr & Co., of London and Preston, who carried out 
all the work except the buildings and the reconstruction ‘of 
the permanent way, this being done by the company itself. 
All the rails, iron work, bonds, &c., for the permanent way 
work, were. however, furnished by the above firm. 

The present tramway routes, covering a total length of 23 
route miles (double track throughout), all radiate from one 
small section of the city, where the majority of the Govern- 
The 


ears on the various lines are run to either one of two ter- 


ment offices and European business houses are located. 


mini, one being at the loop near the High Court, and 
Esplanade 


Junction, shown in fig. 4, 
F 


the second, the 
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the northern and 
number of ears at these two 


which forms the connection between 
southern lines. ~ The 


points during the rush hours is very large, amounting 
on a average to: High Court, 750; 
1,150. 

The northern section of the city is served.by three routes ; 


Esplanade junction, 


‘Fie; 2;—CALOUTTA TRAMWAYS POWER: STATION; 


the central portion, by. three; and the southern portion 
(including suburbs) by two, all double track. 

There. are eight main routes, and these, with two excep-. 
tions, can, be considered city lines. T'he.Chowringhee line 
runs southward to.a densely populated suburb, Bhowanipore, 
touching. upon the way the western extremity of the European 
residential zone. 
On this route is 
also located a famous 
Hindoo temple, which 
attracts. a constant 
native. traffic. through- 
out the, year, and 
during certain holy 
festivals the service has 
to be doubled to. cope 
with the rush. 

The line to, Kidder- 
pore which. feeds the 
populated suburb 
which lies to the south 
near the river, caters 
for the large traffic 
between the extensive 
docks and Calcutta, 
and derives. a. large 
traffic. from the race 
meetings which are 
held on the Maidan. 

The first line under 
electric. ‘traction in 
Calcutta was open for 
regular service on 
March 27th, 1902, 
and the. entire system 
was - operated elec- 
trically on November 


When converting from horse to electric traction, it was 
decided to adopt the train system, consisting of one motor 
and one trailer car ; the former serves first-class passengers 
represented by Europeans and well-to-do natives who 
previously never made use of the tramways, and the latter 
provides accommodation for the old patrons: This system 
made it necessary to construct loops or 
triangles at various points on the routes 
for the turning of the trains. 

The car service, or rather train service, 
regulated carefully according to. require- 
ments, begins at 5 a.m. and ends at 
10.30 p.m. The native being an early 
riser, traffic begins quite briskly in the 
morning, takes a. sudden rise at 9.30 to 
11 a.m. during the office traffic, falls 
off during the afternoon, increases rapidly 
again at 4.30 for the return office traffic, 
and-is- praetieally finished at 9.30. in 
the evening, since the native travels 
about but very little at night. 

The maximum, number of trains that 
is operated at the same time during an 
ordinary week-day, on the present 
46 miles òf track, is 132 ; this number 
is increased to' 145 on race days, 
and during the Pujah festival of 
the Hindus (which corresponds to some 
extent with our Christmas in import- 
ance), the then full equipment of 151 
trains was required, the traffic to. the 
temple at Kalighat, from all parts of the city, being very 
large. 

The traffic. staff is all native with the exception of the 
superintendent and his two first assistants, who are 
Europeans. 

A few" traffic results are herewith given, which are of 


20th, 1902. An ex- 
ceptionally large in- Fic..3.—VriEgW oF THE MAIN SWITCHBOARD. 


crease of traffic, imme- 

diately followed the opening ai each section, which, however, 
was to be expected, since under the steam and horse traction, 
there was only one class of passengers. Owing to the severe 
elamatic conditions of excessive heat and humidity prevalent 
in Calcutta during the summer months, and the consequent 
exhaustion of the horses, even this second-class service was 
not nearly sufficient to cater efficiently to the riding public. 
"The total traffic revenue increase with electric traction over 
that of horse traction, after two years of operation, is about 
75 per cent. 


interest for comparative purposes with those found in the 

West :— 
Total number of passengers carried per year... 21,000,000 
Total yearly train-miles run 3,300,000 
Passengers per train-mile sa 6'4 
Average distance travelled per passenger 2 to 2$ miles 
Average fare per passenger 1:46d. 
Traffic operating expense per train- -mile ses 1'25d. 


train - mile of 
expenses for the 


expenditure per 
salaries and 


The operating 
about 1°25d. ineludes 


ea, 
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superintendent, assistants, motormen and conductors, regu- 


lators, starters, cashiers, &c. 


rails. 


The setts are bedded in sand and grouted with 
four parts of river sand and one of Portland cement. 


Fig. 4.—CaLcuTTA TRAMWAYS: ESPLANADE JUNCTION. 


A considerable 
portion of the track 
in the early days 
of the company was 
single with turn- 
outs. This was 


first A ui Ib. 

per yard, wi in. 

and 4 in. groove, 

and on the. more 

recent sections a | 
101 tbh. rail with 12 in. groove. The 
usual tie-bar construction is employed, 
five bars being provided on an average, 


ail length of 30 ft. 
No. 0000 B. & S. Neptune bonds 


73 
21 


L 
i 
F7 


cross-bonded. 


"The rail’ is bedded on a lime con- 


crete stringer, having a width of 16 in. 
and a depth of 9 in. This concrete is 
made up of 10 parts of broken brick, 
three parts of ground brick and. two 
parts of slaked lime; this method of 
making. up concrete is prevalent in 
Üaleutta, since broken stone is expensive 
and the high price of Portland cement 
prohibits its use in this connection. 


setts being used. In some streets and parts 
is especi- 


every joint, and the track / 


In its agreement with the -Corpora- 
tion, the company undertakes to keep 
the roadway in proper repair within the 
distance of 18 in. on the outside of the 
extreme rails. 

The system is worked throughout by 
means of the overhead trolley, aud on 
account of the . peculiar conditions 
existing, a part of the lines had to be 
equipped for side-running. | 

The poles used are of steel tube, built 
up of three sections, socketed into each 
other; the average distance between the 
poles varying from 100 to 120 ft. on the 
straight. 

The brackets on the side-running 
portions vary in length, from 3 ft. for 
centre pole. to 15 ft. in side pole ‘con- 
struction. | 

The trolley wire is of hard drawn 
copper of 6000 S.W.G. gauge, and is 
generally supported by double insulating 
hangers of. the rigid 
suspension type : the 
flexible | suspension 
has been sübstituted 
on that section of 
the — Chowringhee 


lines, where the 
speed attained — 1s 
greater than the 


average, so as to 
lessen the effect of 
the blow on the 
ears, A similar 
improvement will be 
made on the 
Kidderpore line. 
The majority of 
the feeder cables 
are led to the cen- 
tral point of the 
city, where all 
the lines converge. 
There are nine 
positive feeder 
cables, varying in 


cross-section from 
"19 to 16215 Sq. 
in.. Which con- 


nect up the power 
house tO 43 feeder 


Fic. 6.—ViEW ON ROUTE: EUROPEAN QUARTER. 


ally Heavy, paving is. carried across the double track and section pilars distributed over the various routes. 
to a distance of 18 in. on the outside of the extreme The negative cables are three in. number, oue of 
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them having a cross-section of :7942 sq. in., and the other 
two, *3 sq. in. cach. 

These cables are paper-insulated and lead sheathed, and 
were laid underground in cast-iron 
troughs on the solid system, although 
in all future cable laying, earthen- 
ware troughs are to be used. The 
cables used. for connecting from the 
feeder pillars to the trolley wires are 
61/17 s.w.G. rubber-insulated, heavily 
braided and lead covered. The feeder 
pillars themselves are in the form of a 
cast-iron box, which is raised 2 ft. 
above the ground in those places where 
there is danger of flooding, due to the 


rains. Each pillar contains the usual 
standard switches | and connections 


mounted on a marble or slate switch- 
board. 

At present there are 171 single-deck 
moter-cars, of which 96 are of the 
open type, and 75 of the closed 
type.- The. motor-car bodies and 
equipments were made at the Preston 
works of Messrs. Dick, Kerr and 
Co., and the trucks were furnished by 
Messrs. J. G. Brill & Co. 

The. car-bodies are of plain strong 
construction, made to suit the climatic 
condition, teak wood-being used through- 
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Fic. 8.—PLaAN or ROUTES: CALCUTTA TRAMWAYS. 


out, owing to its being impervious to the ravages of white'ants. 
The closed cars each have a total seating capacity of 27. 
The open-type cars, each of which has a seating. capacity of 


CALCUTTA: 


* 


40 passengers, are single-ended, with the entrance from one 
side only, this being dictated'.by the. loop’ system that was 
adopted. d 


æ 
ta m = 


Fic. 7.—VIeEw or CaR-SHED: TALLYGUNGE. 


The electrical equipment ‘for! each Icar con- 
sists of two 25-H.P, motors with one controller 
and all accessories. As previously pointed out, 
the motors have to stand very. severe operating 
conditions due to the flooding of certain parts 
of the city. 

The situation of the power station with 
respect to the tramway system can be seen in 


fie. 8. "The building is a brick structure 
covered on the outside and. inside with sand 


plaster, the form of building construction prevalent 
in India. "The chimney, of brick, has a height 
of 150 ft., the inside diameter at top being 7 
ft. 6 in. ! 

The engine room, shown in fig. 1, at present 
contains three generating units, in addition to 
which there is a supplementary unit of smaller 
capacity, suitable for supplying energy during 
the hours when the traffic is light. 

The three large engines are of the hori- 
zontal cross-compound condensing type, with 
dynamo and fly-wheel located between the high 
and. low-pressure sides of the engine. ^ They 
are of the Yates & Thom type, and-run at 
90 r.p.m. with a working pressure of 120 lb. pet 
sq. in., and under these conditions the engines 
develop ,at their most economical load about 
675 rH.P. They are, however, capable of 
working satisfactorily up to 2950  LH.P., re- 
presenting 25 per cent. overload. The cylinders 
are 21 in. and 40 in. in diameter, with a stroke 
of 3 ft. 6 in. The valve-gear for working 
the admission valves is of the improved ** Dobson "- 
Corliss type, consisting of hardened steel catch- 
plates attached to blocks which are connected 
by links to the steam valve levers. 

The governor is of the quick-speed type, and 
4 «a sensitive knock-off appliance is fitted to the 
| covernor, arranged to disconnect the trippers and 
hold them in such a position as to prevent 
steam being admitted to the cylinders in 
case the engine should attain an excessive 
speed, or an accident happen to the govern- 
ing gear. 

The fly-wheel is about 163 ft. diameter, 
constructed in sections, and has a weight of 
about 29 tons. 

The smaller engine is of the Robb-Armstrong tandem 
compound, side crank, p.c. type. This engine develops 
250 LH.P., With 135 lb. initial steam pressure, at 200 r.p.m. 
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The three large generators arọ of the contractor's standard 
direct-coupled continuous-current railway type ; the normal 
output of each being 500 Kw. with a pressure of 550 
volts. Each of these generators can safely carry 25 per cent. 
overload for an hour without injurious heating ; the efficiency 
being about 95 per cent. at full load, and 933 per cent. at half 
lad. The generator, which is coupled to the smaller engine 
unit, has a capacity of 150 Kw., the general arrangement and 
mechanical-and electrical features of this machine being 
similar for the larger units. | 

The condensing plant is located in the basement of the 
engine room, and consists of a surface condenser of sufficient 
capacity to deal with the exhaust from all three main engines, 
terether with two steam-driven air-pumps (each having a 
capacity of two units), and two electrically-driven centri- 
fngal circulating pumps, each pump being capable of dis- 
charging 72,000 gallons of water per hour through the con- 
dengers and up to the water inlet on the cooling towers. The 


latter pumps are each direct coupled to a 385-H.P. motor.. 


This plant, in conjunction with the cooling towers, will con- 
dense 36,000 lb. of exhaust steam per'ftour. . This gives a 
vacuum of 21 in. to 22 in. in the condenser during the cold 
sason when the atmosphere is dry. During the rains, how- 
ever, the humidity in the atmosphere is large, and, in conse- 
quence, the efficiency of the cooling towers is very much 
reduced, making it possible to attain a vacuum of only 18 in. 
to 19 in. with maximum load on the station. 

At present there are two towers, with fan draught, installed 
for the: purpose of cooling the water from the condensers, 
one being of Klein's patent type, and the other, which was 
recently installed, being of the Zschocke type. 

The switchboard is constructed of  enamelled slate 
penels, and is placed on a gallery at one end of the 
engine room. There are four generator panels, one main 
output panel, ten feeder panels, one lighting panel, 
ene motor panel, three negative booster panels, and 
one Board of Trade panel. A general view of the board 
is shown in fig. 3. | 

For assisting the rail return, so as to comply 
with the regulation that no part of the track 
return shall show a greater drop than 7 volts, three 
hoostere have been installed, connected to the track by 
insulated return cables. These boosters have a respective 
capacity of 800 amperes at 80 volts, 300 amperes at 120 
volts and 300 amperes at 70 volts. 

The engine room is spanned with an overhead crane, 
designed to lift 15 tons, and operated by hand. 

In the boiler room there are installed six boilers of the 
Galloway (Lancashire) type, 30 ft. x 8 ft. in diameter, 
each containing two furnaces joined into one Galloway flue, 
the furnaces being 3 ft. 3 in. in diameter. To the above 
plant has just been added one B. & W. boiler, which will form 
part of the large extensions to the entire plant referred to 
below. 

In connection with the boiler plant, a Green economiser, 
consisting of 480 tubes, is arranged in the main flue. 

Three Weirs patent direct-acting boiler feed-pumps are 
provided, each having ample capacity to feed four of the 
boilers, thus leaving one in reserve for the present nominal 
outpnt of the power house. Each pump is capable of delivering 
to the boilers 30,000 lb. of water per hour. 


Ample coal storage is provided in the bunkers, which. 


face the boiler fronts, the storage being sufficient to 
operate the plant for a month. 

Four car-sheds have been erected, these being located 
at various extremities of the system. 

The principal shed is situated on the same premises as the 
power station; adjoining it are the workshops, smithy, 
foundry, paint and wood-working shops, armature-winding 
department, &c. 

To provide sufficient power for the steadily increasing 
traffic demands on the existing lines, and also for the tram 
service on Harrison Road and several new suburban lines 
which will be opened in the near future, the power station 
is being considerably increased, and three-phase alternating 
current generators are being installed, generating at 6,600 
volta pressure; energy will be transmitted to several 
rotary convertor sub-stations in outlying parts of the city by 
means of duplicate three-core cables, laid separately on the 
solid system, in earthenware troughing, c | 


LIGHTING AND POWER NOTES. 


(Concluded from page 58.) 


` Torquay.—The L.G.B. has written to the T.C. with 
reference to the application by the latter to borrow £42,000 for 
E.L. and power supply purposes, stating that the Board adheres to 
the view that the T.C.’s proposals would involve a serious loss to 
the borough. The difficulty in which the T.C. is placed in conse- 
quence of its agreement with the Dolter Electric Traction Co. is 
realised by the Board, but it states that the company might be 
wiling to enter into an arrangement whereby the Council would 
be relieved of its obligations, and suggests that negotiations should 
be opened to this effect. 


Trowbridge.—The Western Electric Distributing Co. 
has informed the U.D.C. that it intends laying cables for elegtric 
lighting in the town. l 


Tunbridge Wells.—Consumers are petitioning the T.C. 
to reduce the price of energy from 6d. to a maximum of 44d. per 
unit; in addition, a discount to large consumers is asked for. 
The petition states that, failing the concession, those signing will 
be compelled to consider the desirability of ceasing to take a 


supply. 
Wakefield.—The past year's working of the Corporation 
electricity undertaking has yielded a net profit of £1,288. 


Walsall.—The L.G.B. has sanctioned. the borrowing of 
£1,350 for the purposes of electric lighting. 


West Hartlepool.—The T.C. has agreed to supply 
energy to the Seaton Carew Iron Works for power purposes. The 
cost of the requisite mains is estimated at £4,000, but the works 
will take a million units per year, and the net annual return to the 
Corporation from the transaction will be between £1,200 and 
£1,500. 


Willesden.—The working of the E.L. undertaking has, 
during the year ended March 31st last, yielded a profit of £204. 
The revenue amounted to £13,301, and the expenditure to £13,097, 
including a sum of £335 for legal charges, &c. The report states 
that the company has paid to the Council for interest and sinking 
fund on capital account, an average of 1:083d. per unit sold. Asthe 
average price paid throughout the year for units bought was 
1:298d., or on the basis of units sold by the Council was 1:598d., 
the company received ‘515d. per unit to cover their costs of pro- 
duction. The estimate of production costs on a somewhat 
similar output, which was criticised as being unattainable, 
was 1:155d. per unit. If the difference between this figure 
and that received by the company (‘515d.), amounting to 
0:640d., be added, and the total cost of production by the Council 
be taken at the above 1°155d., the costs are increased by 
£2,333 5s. 3d., with the result that the profit of £204 would have 
become a deficiency of £2,129, which has been saved to the rate- 
payers as the result of the Council having purchased the supply 
instead of generating for itself. 


Wisbech.—The L.G.B. has decided not to grant the 
application of the Corporation for power to raise a loan of 
£25,000 required for the purpose of carrying out an electric light 
scheme. Strenuous opposition to the suggested outlay was forth- 
coming from a strong minority of the Council, supported by a large 
body of the ratepayers, when the Government inspector held the 
public inquiry last September. 


Woodbridge.— Messrs. Foote & Milne intimate that 
they intend to apply to the B. of T. for a prov. order for the 
district. 


York.—From the annual report of the electrical under- 
taking, we gather that 9,819 equivalent 8-c.P. lamps were added 
during the past year, making the total connected to the mains 
62,293. Some 904,000 units were sold, compared with 776,542 in 
1903-4. The revenue from the sale of energy was £10,704, and the 
gross profit amounted to £5,021. Owing to increased financial 
charges this year, amounting to £6,850, as compared with £3,799 in 
1903-4, a deficit results on the year’s working ; 147 motors with a 
H.P. of 660, are now connected up, and 230,677 units were sold for 
power purposes, compared with 184,427 in 1903-4. The destructor 
during the past year destroyed 10,657 tons of refuse, compared 
with 8,664 torfs in the previous year. 


TRAMWAY AND RAILWAY NOTES. 


Ardrossan.—4A new electric tramway service is proposed 
between the golf house at Stevenston and Ardrossan. The pro- 
moters are the Electric Traction Co., who are to have a lease for 
30 years. 

Bath.—The Light Railway Commissioners have granted 
an order for the construction of the proposed electric railway to 
run from the suburb of Weston to the top of Lansdown, which is 
780 ft. above the sea-level. The scheme will cost £17,000. 
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Belgium.—A company has just been formed in 
Brussels, with a capital of £100,000, to be known as La Société du 
Chemin de Fer Electrique d'Ostende-Blankenberghe et Extensions, 
to construct and work an electric railway between Ostend and 
Blankenberghe. 


‘Buenos Ayres.—The first sections of the Buenos Ayres 
Grand National Tramways aro now being operated elec- 
trically. 


Colne.—The T.C. has granted an honorarium of £75 to 


the surveyor for special work in connection with the light railway 
construction. 


Dartford.—The ceremony of the laying of the first rails 
of the Dartford U.D.C. tramways at the terminus of the Bexley 
Heath tramways took place on Wednesday afternoon last. 


Derby.—The working of the tramway during the past 
12 menths has resulted in the receipts from horse traction amount- 
ing to £10,298, and from electric traction to £17,800. The sum of 
£507 was received for advertising upon the cars, making a total 
revenue from them of £18,307. The net revenue was £7,620. The 
repayment of loans and interest absorbed £4,899, leaving 
a net profit upon the cars of £42,721. The number of miles 
run by the electric cars was 411 822, and the cost of energy 
per car-mile was 156d. The receipts per car-mile came to 10° 31d., 
and the cost of working was 6:31d. per car-mile. The number of 
passengers carried on the cars was 4,001,009. The receipts for the 
last quarter amounted to £8,000, or nearly a half of the whole 
amount taken since they have been running, and there is every 
probability of the receipts for this, the summer quarter, exc ceding 
that amount. The opening of the Kedleston Road route will, it is 
expected, make a big difference to the summer trade. 


Ettrick Bay.—The Ettrick Bay extension of the 
Rothsay tramway lines is now completed. The Board of Trade 
inspection was carried out on Thursday last week. 


Folkestone.—The B. of T. has granted the T.C. an 


extension of time for carrying out tho tramways order. 


London.—L.C.C.—The Highways Committee this week 
brought forward a proposal to reconstruct on the conduit system a 
portion of the tramways in Woolwich Road ata cost of £23,200. The 
consideration of a recommendation to this effect was adjourned for a 
week. In the opinion of the Finance Committee the scheme should 
be postponed until a project for dealing with the whole of the 
Woolwich lines had been prepared, but the Highways Committee 
stated that economy in working would be effected by recon- 
struction, and that as the existing rails, cars and plant were in a 
defective condition, they would in any eveut require shortly to be 
renewed. 

The Council also postponed for a week the consideration of a 
recommendation to accept the offer of G. Skey & Co., Ltd., to supply 
250,000 stoneware cable ducts for £3,193 15s., and that of Stanley 
Bros. to deliver 500,000 ducts for the sum of £6,800. The ducts 
are required in connection with the reconstruction of the first 
sections of the northern tramways, on the transfer of the lines 
from the company to the Council in April, 1906. 

The General Purposes Committee has been considering a scheme 
for an ambulance service to deal with street accidents within a 
three-mile radius of Charing Cross. The proposals provide for 
motor ambulauces worked by electricity, and a method of giving 
calls by means of street call-posts fitted with telephones. The 
Committee proposes to purchase 10 electric motor ambulances, at a 
cost of £5,600. One will be maintained at each station, and two or 
three will be held in reserve. The General Purposes Committee 
recommends the Council to apply for the necessary powers in the 
next Session of Parliament. 


Llandudno-Colwyn Bay.—4A short extension of time 
for the construction of the light railway from Llanduduo to Colwyn 


Bay has been granted by the B. of T. to the Llandudno and i 


Colwyn Bay Electric Traction Co. 
granted. 


Horwich.—At the meeting of the U.D.C. on July 5th a 
letter was read from the Preston and Horwich Tramways Co., 


stating that it intended applying for a further extension of time 
of a ycar for the completion of the tramways. 


No further extension will be 


Nagpur (India).—With the consent of the Municipal 
Committee, an application has been made by Messrs. Grompton and 
Co., Ltd., for an order authorising the construction of an electric 
tramway within the municipal area. The duration of the licence 
would be for 42 years. 


Newport.—In the statement of affairs of the Corporation 
electricity and tramways undertakings for last year a gross profit of 
£12,695 19s.3d. is shown. The electricity account shows a surplus 
for the year of £394 1s. 1d., and the tramways show a deficit of 
£595 5s. bd. A number of economies are to be effected during the 
current year, and energy is to be charged at 14d. per unit, less a 
discount of 10 per cent., as against the present charge of ljd. per 
unit net. 


Nottingham.—The tramways last year yielded a surplus 
of £20,181 over expenditure, and the passengers carried numbered 
over 27,496,477. Since 1902 the cars have run over 7} million 
miles, and carried upwards of 80,000,000 passengers, Only one 
fatal accident has occurred. 


Pontypridd.—The T.C. has fixed the charge for energy 
to the tramways at 14d. per unit. 


Sunderland,—On the 5th inst. the inquiry was concluded 
into the circumstances of the death of the boy Herbert Curry, the 
victim of the tramway accident on Whitsun Monday at Silksworth, 
The jury returned a verdict of accidental death, adding their 
opinion that the causes of the accident were a defective brake, over- 
crowding the car, and want of greater caution on the top of the 
bank. ¿They informally acknowledged that the company was 
taking every possible precaution in working the cars. 


Walsall.— Negotiations are pending between the Cor- 
poration and the Birmingham and Midland Tramways Co., for 
through communication from the Pleck, Walsall, to Darlaston and 
Wednesbury. Hitherto this has not been practicable, mainly on 
account of the voltages on the two lines, but it will be possible when 
the re-equipment of the Wednesbury and Darlaston sections is 
completed, and, when carried out, should be of benefit to all con- 
cerned. A 20-minutes’ service to and from the Bridge, Walsall, 
and the Market Place, Willenhall, is to be arranged. The fares to 
be adopted on the Willenhall section when the through service 1s 
commenced have been fixed, 


Wigan.—On Wednesday last week the Government 
inspection of the Wigan tramway route between Wigan and 
Standish took place, Col. Druitt, C.E., making the inspection, 
accompanied by the Mayor, Alderman Johuson, and members of 
the Corporation. 


Wolverhampton.—The Corporation Tramways Com- 
mittee has issued the abstract of accounts for the working of the 
tramways undertaking for the year ended March 31st last. The 
report shows that the total income in excess of working expenses 
amounted to £15,169 (£37,272 income, less £22,103 expenditure). 
This has been dealt with as follows:—Contribution to renewals 
fund, £4,790; instalment of interest, £7,533; repayment of loans, 
£3,453. Deducting bankers’ interest, £801, the balance, being 
profit for the year, is £193. The Committee states that a general 
reduction has been effected in the costs of operation and mainten- 
ance. An increase in expenditure in respect of maintenance of feeders 
and conduits is accounted for by the fact that in two cases feeder 
pillars have been entirely wrecked by collision with some vehicle, 
of which it has not been possible to trace the owner. The total operat- 
ing costs are about 4d. per unit less than for the corresponding period 
last year, and the Committee is of opinion that the tigure of 6:55d. per 
car-mile must be regarded as very satisfactory. The Committee also 
emphasises the fact that a thoroughly adequate allowance has been 
made in respect of future renewals. On three of the routes, viz., 
Willenhall Road, Wednesfield Road and Bushbury, a full year's 
working has not yet been completed. The Commitee also presents 
the following statistics. The figures in the first column are the 
results obtained in Wolverhampton, and those in the second column 
the average of 39 municipal tramway undertakings in Great 
Britain :— 

Wolver- Average of 


- hampton. 239 under- 
takings 

Percentage of costs to revenue .. ve, 0096 66%, 
Percentage of gross profit to average capital . e 0 6995 6:08% 
Passengers per car-mile : 94 8:9 
Journeys per head of population per annum. e 80 80 
Revenue per car-inile s m EM ee «10°80. 9:75da 
Average fare... ee vs - 1:15d. 1:12d. 
Total operating costs per passenger aa - an *69d. "Wd. 
Units per car-mile .. 1°38 1'34 
Repairs and maintenance per car-mile (including 

electrical equipment) — .. bie «3 bs š *R44d. 1:034. 
Management ,. Vs "t ee "Tid. *9god. 
Total operating costs per car-mile tes - . 6:55d. 6154. 


In a report on the question of intercommunication with the ont- 
lying districts, from which Wolverhampton has been so long isolated 
by the Lorain system of. traction, the Committee states that it has 
been in communication with the Wolverhampton aud District 
Electric Tramways Co., Ltd. (the company now controlling the 
Bilston, Willenhall and Sedgley lines outside the borough), with a 
view to obtaining a working agreement (involving mutual running 
powers) under the provisions of the W olverhampton Corporation 
Act, 1899. Terms have been provisionally agreed with the com- 
pany whereby it is proposed to establish a through service of cars 
between Dudley and Snowhill, Wolverhampton, and between 
Bilston and Victoria Square, W olverhampton. 

The Corporation cars running to Bilston will be equipped with 
trolley arms for use on the overhead svstem outside the borough, 
whilst the company's cars will be equipped at the company's 
expense with Lorain skates, &c., to work on the Lorain system on 
the Dudley Road. 


TELEGRAPH AND TELEPHONE NOTES. 


Edinburgh.—It is proposed to institute a telephone 
exchange in connection with the various city departments, and the 
matter has been remitted to a sub-committee for consideration. 


German Telegraph Cables.—The cable steamer 
Stephan, belonging to the Norddeutsche Seckabelwerke Aktien- 
Gesellschaft, of Nordenham, Germany, passed Dover on the 
10th inst. on her way home after an absence of as nearly as possible 
six months. She has during this time laid the section of cable 
between Menado, in the Celebes Islands, and Yap, in the Caroline 
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Islands, some 1,150 miles, and also that between* Yap and Guam, 
600 miles. In addition, she has taken numerous soundings, and 
laid a length of heavy cable off Shanghai as part of the Shanghai- 
Yap section, which will be taken in hand shortly. All these cables, 
of a total length of over 4,000 miles, are for the Deutsche- 
Niederlandischen Telegraphen Gesellschaft, of Cologne. 


Telegraphic Interruptions and Repairs :— 


INTERRUPTED. REPAIRED. 


.. Aug. 26, 1901: .. 
.. July 1, 1905... 
..L May 7,1902 3 .. 


CABLES. 
Trinidad-Demerara (No. 1) 
Trinidad-Demerara (No. 2) 
Dominica-Martinique 


St. Lucia-Martinique .. ae és 2 .. May 7,1902 ~.. 
Cayenne-Pinheiro $i vá s T .. Aug. 13,1902 °.. 
Paramaribo-Cayenne  .. T A is .. May 25, 1906" .. - 
Reissa-Issa (Yemen) Camaran "x . Oct, 22, 1902 [.. - 


Tarifa-Tangier .. aM x .. Jan. 18, 1904. .. Va 
Closed | Vladivostock-Nagssaki .. Feb. 9, 1901 J.. . 
toed ! Port Arthur-Chifu l vá .. Mar. 9, 1904 
Jamaéca-Colon .. es - i^ T .. Jan. 5, 1905 .. - 
Bolama-Bissao  .. ‘ .. June 21, 1905 f.. - 
Bt. Jacques-Haiphong .. . June 26, 1905 .. July 5th 


LANDLINES. 
Puerto-Barrios .. T sát i» 0 05. July 28,1902 .. we 
Kertch-Soutehoum . s * €. m . c Sept. 27, 1904 oa ee 
Alaska landlines .. . July 10, 1905 .. "S 


Telegraphs and Telephones of Belgium during 
1903, — Since June Ist, 1903, at the instance of the Department of 
the Interior and Agriculture, telegraphic weather bulletins for the fol- 
lowing day have been distributed, issued by the Royal Metcorolovical 
Observatory at Uccle, and this serviee has been instituted entirely 
in the interests of agriculture. The bulletins are displayed at the 
telegraph offices of districts which have subscribed therefor for a 
minimum period of one month; and in the event of any district. so 
failing to snbseribe, any individual may become a subscriber. 
The largest number of subscribers were obtained during the 
month of Angust, when there were 21. Traffic between Belgium 
and foreign countries increased during the year by ‘14 per cent., 
but transit traffic decreased by 7°01 per cent, chiefly due to 
Anglo-German traffic “via Belgium” by reason of interruptions 
and the more rapid working on the direct wires connecting those 
countries, 

Germany again leads in the number of telegram exchanged 
with Belgium, with 701,848 as against 686,484 for France aud 
502.282 for Great Britain. But it is interesting to note that while 
the profit to Belgium on the German telegrams amounted to 
511980 fr. (£20,159). that on French messages was 484,212 fr. 
£19,368) and Great Britain gave them 533,249 fr. (£21,329). 
The system of lines, cables, &c., increased during the year by 
93 kilometres to 6,608 kilometres of line, or 135,467 kilometres of 
wire. There are also 3,050 metres of pneumatie tubes connecting 
the central station to each office on the Exchange. 

The receipts for the year amounted to 10,401,599 fr., or £416,064, 
Le. 4,896,878. fr, or £195,875, on account of the telegraphs, and 
5.504.721 fr., or £220,181, on account of the telephone service. 
Receipts for registration of abbreviated addresses amounted to 
£2,262, Expenses for the telegraph and telephone services 
amounted to 7,410,002 fr. (£296,436), leaving a surplus for the year 
of £119,628. Up to December 31st, 1903, the total capital expendi- 
ture was £1,821,482.—Journal Télégraphique. 


Wireless Telegraphic Communication with Iceland. 
—The Standard states that according to Reuter advices from 
Reykjavik, dated July 4th, agents of Messrs. Siemens & Halske, 
Berlin, and of the Marconi Co., are both in communication with 
the Althing, and have proposed to install wireless telegraphy 
between Iceland and the Continent and between the four com- 
mercial towns of the island. The Siemens offer agrees to provide 
the installation for about £36,666, and offers to deposit a ;ruarantee 
for efficient working. The eost of maintenance per annum is 
estimated at about £2,777. 

The first Marconi wireless messages, containing the latest items 
of European news, arrived on June 28th, and the same evening the 
newspapers published special editions containing these dispatches, 
which initiated a new era in Icelandic journalism. The trans- 
mission of the messages was entirely successful in spite of the 
distance —960 miles. 

Wireless Telegraphy in the Navy,—Sir Thomas 
Dewar asked the Secretary to the Admiralty to what extent the 
system of wireless telegraphy has now been applied to His Majesty’s 
Fleet, and Mr. Pretyman, in replying in the Parliamentary papers 
for Wednesday, stated that the system had been generally applied 
to all battleships and cruisers aud certain special craft. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Bath.—July 17th. Supply and erection of a storage 
battery, See "Official Notices " July 7th. 


Beckenham, — July 22nd. ^ Water-tube boilers and 
steam alternator for the U.D.C. See “Official Notices ” to-day. 


Belgium.—The State Railway Authorities at La 
Bourse, Brassels, are invitingtenders until the 19th inst. for 
the sapply of 35 220-volt motors, three 550-volt motors, 10 440- 
Toit motors; also for one 110-volt dynamo, and one 600-volt 
dynamo, 


Caerphilly.—July 24th. Cables, kiosks, transformers, 
switchgear, lamp pillars for the U.D.C. See "Official Notices ” 
June 30th. 


Dublin.—July 21st. Machinery oils for the Corporation. 
See '' Official Notices " July 7th. 


Dublin.—July 25th. Tenders to the Corporation for 
three electric locomotives, tramways, mains, trolley wires, capstans, 
&c. See “Official Notices " July 7th. 


Dudley.—July 29th. Supply of oils to the Corporation. 
See “ Official Notices " to-day. 


Ebbw Vale, — August ith. 
street lamps and fittings, and meters, for the U.D.C. 
Notices " to-day. 


Cables, overhead lines, 
See “ Official 


Germany.—Tenders are about to be invited for the 
establishment of a central electric lighting station in the town of 
Feldkirch at an estimated cost of £65,000. 


Hamilton.—July 15th. The Corporation invites offers 
for the construction and working of electric tramways. See 
Official Notices " June 23rd. 


Kilkenny.—The Corporation having obtained a prov. 
order, will, if necessary, lease the same for a term of years, and will 
pay £400 a year (or more) to any firm or company providing the 
light and supplying all plant, &c. Ample water power available 
within and outside the C' ty. For details apply R. J. Gore, C.E., 
Town Hall, Kilkenny. 


Loughborough.—Julv 15th. Stores, &c., for the elec- 
tricity department. See “Official Notices" June 30th. 


Metropolitan Asylums Board.—Tenders are. to. he 
invited from eight selected firins for the installation of electric 
light, telephones, tire alarms, &c., at the South Eastern. Hospital. 


Mussoorie (India).—October 23rd. Supply and eree- 
tion of steel power pipes, water motors, alternators with exciters, 
switehboards complete, trausformers, induction motors, pumps, 
workshop machines; also bare copper overhead mains, insulators, 
and lightning arresters, are. and incandescent lamps, telephone 
equipment, workshop tools and general stores. See “ Official 
Notices " to-day. 


Neath.—July 17th. Mains, sub-stations, switchboards, 
feeder and switch pillars, excavations, &c., for the U.D.C. electric 
lighting scheme. See “ Official Notices " June 30th. 


Olympia Exhibition, 1905.—July 18th. ‘Tenders are 
invited by the Committee for the loan or hire of a 300-kw. D.C. 
set. See our Advertisement pages to-day. 


Roumania.—The Municipal Authorities of Turn- 
Severin are about to invite tenders for the concession for the elec- 
tric lighting of the town. 


Sheffield.—Sand drier for the Corporation’s Tinsley Car 
Depot. See “ Official Notices " to-day. 


Shoreditch.—July 18th. Two 1,500-Kw. steam turbo- 
generators, condensers, pumps, piping, &e. See “ Official Notices ” 
June 23rd. 


War Office.—September 1st. Tenders invited for the 
purchase of surplus boilers, dynamos, &c., at Bermuda, Barbados, 
St. Helena and Woolwich. See * Official Notices " July 7th. 


Weymouth and Melcombe Regis.—July 14th. Stores 
and coal for the electricity department. See two “ Official Notices " 
June 23rd. 


Worthing.—July 21th. Dry-back boiler with fittings, 
piping, cables, stoneware conduits for the Corporation. See 
" Official Notices” to-day. 


CLOSED. 
Battersea.—The B.C. has accepted the tender, at £770, 


of Messrs. J. Cochrane & Sons for work in connection with the 
condensing plant at the central station. 


Birmingham University.—4A  motor-generator set for 
educational purposes has been ordered from the Brush Co. 


Bombay.—The extension power house and sub-station 


- plant, consisting of two 500-kw. steam turbo-electrie generators, 


two 500-Kkw. motor-generators, two 50-kw. motor-generators, with 
boilers, condensers, switchboard and accessories, has been placed 
with the Brush Electrical Engineering Co. 


Cheltenham.—The T.C. has accepted the tender of 
Messrs. Johnson & Phillips, of Old Charlton, for the supply of arc 
lamp carbons, at £1 10s. 6d. per 1,000. »" MEM" 


LS 
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Aston Manor.—The following tenders have been received 
for contract No. 7, in connection with the overhead electrical 
equipment of the Corporation tramways (Robert Green, A.M.I.C.E., 
engineer) :— 

Brush Electrical Engineering Co. (including paper lead- 


sheathed cable). £4,399 5 4 
Robert W. Blackw ell& Co. (Including paper lead- sheathed 
cable) 4496 5 8 
Johnson & Phillips (including paper lead-sheathed cable) 4,567 11 1 
Brush Electrical Engineering Co. (including vulcanised 
bitumen cable) . .. (accepted) 4,9505 15 7 
British Insulated é Helsby Cables (including paper 
lead-sheathed cable) .. 4,627 2 6 
British Electric Equipment Co. (11, Queen Victoria Street, 
London, E.C.) 4,651 17 6 
Robert W. Blackwell & Co. including vuleanised bitumen 
cable) 4,751 4 1 
British Insulated & Helsby Cables (ineluding vul- 
canised bitumen cable) > 4902 6 6 


Darlington.—The T.C. [m sheqel the tender of the 


Tudor Accumulator Co., Ltd., for the supply and erection of a 
storage battery, and for maintenance for 10 years. 


Fulham.—The B.C. has received the following tenders 
for coal-conveying apparatus in connection with the extension 
scheme :—Messrs. Mather & Platt, conveyor ouly, £630; Wantage 
Engineering Co., conveyor only, £725; "Graham, Morton & Co. 
conveyor only, £958; ditto. £1, 186; Heenan & Froude, Ltd., 
£1,383; Temperley Transporter Co., Ltd., £1,700 ; ditto, £2, 165; 
ditto., £1,700; Transporter Co., Ltd., £1,732; ditto, £1 R53 ; R. 
Dempster & Sons, Ltd., £1 834; E. Bennis & Co., Ltd., £1,982 ; 
ditto., £1,749 ; New Conveyor Co., Ltd., £2,140; Somervaile & Co. 
£2, 210; Barry & Co., Ltd., £2, 060 ; Fulham Steel Works, £2 ,975 5: 
ditto, (accepted) £1,935. 


Gillingham (Kent).—The T.C. has accepted the tender 
of Messrs. Babcock & Wilcox, Ltd., for the supply of a boiler and 
piping to the electricity works, at £1,010. 


Hackney.—The B.C. has accepted the tender of Messrs. 
Le Grand & Sutcliffe for an artesian well and pumping plant, at 
£1,370 16s. 


Salford.—The T.C. on July 5th accepted the following 
tenders for supplies to the electricity and tramway departments :— 
Electrical Co., Ltd., heating apparatus, &c. ; Messrs. L. Andrew and 
Co., Manchester, boiler gauge oones, sight feed rings, fuse wire, 
foil, rubber gloves, bells, lamps, &c.; Messrs. Johnson & Phillips, 
fire resisting rubber-covered cables ; Messrs. R. W. Blackwell and 
Co. and the Malleable Steel Castings Co., mechanical car acces- 
sories; Mr. S. H. Heywood, Manchester, trolley heads and wheels ; 
Liverpool Electric Cable Co., cables; B.I. & H. Cables, Ltd., rubber 
solution and strip, mica, fuse boxes, &e. 


Swindon.—The T.C. has accepted the tender of Messrs. 


Crompton & Co., of Chelmsford, for the supply of arc lamps for 
hiring out. 


Walsall.—The T.C. js accepted the tender, amounting 


to £721, from the G.E. Co. for supplying and erecting electric fittings 
at the Council House. 


FORTHCOMING EVENTS. 


Saturday, July 15th.—At 7.30 p.m. Birmingham and District Electric Club. 
Mr. W. S. Yarrow on '' High Tension Switchgear and Apparatus.” 

Wednesday, July 19th. — North of England Institute of Mining and 
Mechanical Engineers. Excursion to inspect the Barton and 
Forcett Mountain Limestone Quarries. Assemble at Darlington 
Railway Station at 1 p.m. e 


London Congress of the Royal Institute of Public Health opens. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


THE following orders are issued for next weck:— 


ac July 20th.—Recruits and non-efficients for Felixstowe Camp, parade 
t Liverpool Street Station (G.E.R.) at 11.15 a.m. Those for Isle of Wight 
Cani. at Waterloo Station at 12 noon. 

Saturday, July 22nd.—Efficients for Felixstowe Camp, parade at Liverpool Street 
Station (G.E.R.) at 11.15 a.m. Those for Isle of Wight Camp, at Waterloo 
Station at 12 noon. 

J.J. F. O'SHAUGHNESSY, Captain. 
For O.C.E.E.R.E. (V.). 


NOTES. 


National Telephone Co.'s Staff Dinner.—Owing to 
an unfortunate mishap at the moment of going to press, we are 
unavoidably compelled to hold over our report of this dinner until 
next week. 


Hydraulic Main Burst.—Considerable excitement was 
caused in the West End on Tuesday by the bursting of a hydraulic 
water main at the corner of Lower Regent Strect and Piccadilly 


Circus. It was through this main that the London Hydraulic ~ 


Power Co. served a large number of its subscribers in the district, 
and as a result of the accident practically all the lifts in that sec- 


tion became inoperative. At Daly's Theatre the performance had 
to be closed ; the fireproof curtain had been lowered, and it was 
found impossible to raise it.. Moral: Use electric lifts. 


The Brush and B.E.T. Sports.—On Saturday 


we were privileged spectators at the second annual athletic a 
organised by the staff of the Brush Electrical Engineering Co., and 
held on the football field adjoining the works. The events are, of 
course, equally open to representatives of the B.E.T. companies, 
anda contingent some 90 strong journeyed down to Lowghborough on 
the Saturday merning, from St. Pancras. 

The first event, not entered on the Sports programme, was a 
luncheon; this naturally attracted a substantial entry, and whether 
due to the shortness of the course, or the excellent training of the 
competitors, resulted in a close finish. 

The interval which followed was profitably employed by our- 
selves and others in a tour of the works, which are just now very 
fully employed. In the car-building shops were to be seen 
excellently finished specimens of the genus electric tramear for 
the Corporations of Belfast, Leith, Derby, &e., also many skeletons 
of its would-be rival, the mobus, not, of course, that the former 
species are in any way carnivorous. 

In the engineering shops, one might easily, without going ont 
of one's way, fall over turbine parts, so prominent are the latter 
class of prime mover among the firm’s productions at the present 
time. We were shown turbo-generators either completed, or in 
course of construction for installation at, among other places, 
Middlesbrough, Bombay, Willesden, &c., the plant for the latter 
place consisting of a 1,000-Kw. two-phase set. There were also on 
view Brush high- -speed engines, generators and motors of various 
sizes. 

But to ‘chien to the sports, which had started, or, perhaps, we 
should say had been resumed in our absence ; some 15 events were to 
be decided, which included flat races over distances up to 880 yards, 
and for which the entrants varied in age from bare ’teens to the 
respectable 78] years of Mr. George Offer, whose energetic display 
in the veterans’ race was vigorously applauded. Relay races, 
scratch football races, a tug of war, high and long jumps, push ball, 
and the exciting, albeit cooling pastime, of tilting the bucket, 
helped to pass a very pleasant afternoon. The programme was 
carried through without a hitch, and its punctual performance 
reflects great credit on the organising secretaries, Messrs. J. S. 
Turner and W. S. Wreathall, and others concerned. 

Through it all, the band of the local Ritle Volunteers, under 
Sergt. H. G. Lovett, provided suitable musica] entertainment, and 
with a self-denial as regards intervals, which, in such weather, 
deserves placing on record. 

Shortly after 5 p.m. the prizes were distributed by Lady Vaux of 
Harrowden, and although we did not stay later, we understand 
that dancing and cake walking completed a very enjoyable day. 

Locally, the event evidently excites considerable enthusiasm, 
and the very numerous attendance would lead us to surmise that 
the sports are successful in more ways than one. 


Appointments Vacant.—An assistant lecturer in elec- 
trical engineering, at £160 per annum, at the Municipal Technical 
Institute, Belfast; an assistant electrical engineer is required by 
the Acton U.D.C. at £130 per annum; Depot and rolling stock 
superintendent for Brighton Corporation Tramways, at £3 per 
week. See “Official Notices " to-day. 


Institution Notes. — Tur. [INSTITUTION OF CIVIL 
ENGINEERS.—The annual "Squash" of the Civil Engineers and 
their wives, daughters and lady friends was held at the Institution 
in Great George Street on Wednesday, July 5th, from 9 to 12 
midnight, the guests beiug received by the President and Lady 
Molesworth. After the reception the guests had the choice of a 
large number of entertainments, both intellectual and frivolous, 
from which they could derive amusement, there being an excellent 
musical programme, an interesting collection of paintings (mostly 
portraits), and an exhibition by Sir William Abney, K.C.B., F.R.S., 
of landscape views illustrating developments in colour photo- 
graphy ; as regards this latter, however, the room was very crowded 
and hot, and the lecturer often inaudible owing to the rustling and 
moving about, hence much of what was doubtless valuable was lost 
by those anxious to learn. On the top floor was an electrophone 
ia connection with the theatres, aud this was largely patronised by 
the visitors, a constant stream of people continuously flowing in 
and out of the little room. The Misses Eugénie and Virginia 
Sassard sang, and the string band of the Royal Artillery 
gave a large and varied selection of music. 

MvuxiciPAL TRAMWAYS AssOCIATION.—On Thursday, July 6th, 
through the kind invitation of Mr. Councillor A. H. Bull, J.P., 
Chairman of the Reading Corporation Tramways Committee, the 
Members of the Municipal Tramways Association attending the 
Conference in London journeved to Reading by special train. The 
members, who were accompanied by a large number of ladies, were 
received at the station by Mr. Walter Binns, general manager and 
engineer of the Reading Corporation Tramw ays. The Town Hall 
was tastefully decorated for the occasion, and at noon the party 
were received by the Mayor of Reading (Martin J. Sutton, Esq., 
J.P.), Mr. Councillor A. H. Bull, J.P., and. Mrs. Bull, in the Council 
Chamber. Subsequently the party adjourned to the large Town 
Hall, where a first-class luncheon was provided through the kind- 
ness of Mr. Bull. An interesting souvenir of the occasion was 
prepared by Mr. Binns. A short toast list was gone through, and 
the party then walked through the Forbury Gardens, where the 
flower beds were most beautifully laid out, to the ruins of 
the old Abbey, where the whole of the party were photographed. 
The steam launch England, the largest launch on the upper 
Thames, was requisitioned by Mr. Bull, and the party embarked 
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at Caversham Lock and proceeded down the Thames to Henley, 
tea being served on board during the trip. On reaching Marsh 
Lock, Mr. C. R. Bellamy, of Liverpool, expressed to Mr. Walter 
Binns, on behalf of the Association, their best thanks and apprecia- 
tion of fhe admirable arrangements which had been made for their 
comfort and pleasure. Mr. Binns. briefly acknowledged the vote of 
thanks, and referred to the great kindness of Mr. Councillor Bull, 
who bad spared no pains or expense to make their visit a happy 
and memorable one. Arriving at Henley, through the kindness of 
the Mayor of Reading, members were permitted to go on to the 
lawns at Phyllis Court, from which a splendid view could be had 
of the Regatta and fireworks, while concerts were given during the 
evening in the grounds. The members returned to London later in 
the evening, and all who took part in the day’s proceedings will 
retain a pleasant recollection of the occasion for many years to 
come.} 


Royal Institute of Public Health.—The London 
Congress of this Institute will be opened on Wednesday next, and 
will continue until 25th inst. The congress will be received by a 
reception committee of Metropolitan mayors, headed by the Lord 
Mayor, and will afterwards be conducted in sections at King’s 
College and the Polytechnic, Regent’s Street, a large number of 
papers being set down for discussion. While none of the papers 
appears to be of direct technical interest to electrical engineers, the 
sibject, as a whole, is of interest to everybody, and we therefore 
have pleasure in drawing attention to the congress. Further par- 
ticulars may be obtained from the secretary, The Royal Institute 
of Public Health, 37, Russell Square, W.C. 


Perpetual Motion,—The day of the perpetual-motion . 


man is not yet over. He has been ousted from many of the 
favourite mechanical regions in which he used to earn a reputa- 
tion, but he finds a new field in electrical mysteries. One would 
have thought that the public would have been satisfied with the 
disappointments attaching to some of the fanciful schemes of 12 or 
15 years ago, but there is evidence of survival still, and survival 
means that members of the public are being smitten. A letter 
recently received by one who is addressed in his capacity as an 
tiectrician, asks him to subscribe for shares in a company which is 
tu ‘abolish generating stations, live rails, live wires, &c." Such a 
degree of success has already attended the preliminary work, that 
the first 500 shares sold at £l are at a high premium; others 
have been sold at £25 each. The method is to use a dynantfo which 
will run electrically instead of mechanically—a self-generating 
druamu without steam or water power. The secret lies in the fact 
that " one of the currents (the induced) in the production of elec- 
tricity, which has hitherto been lost (all attempts to use it having 
teen baffled), can be harnessed, controlled, and used." This gives 
the inventor so much power, that “he can do without any 
mechanical power at all." 


The recipient of the letter is informed that he can secure a few ` 


£l shares (mot more than 15) at £5 per share. The risk is a 
"minimum ;” “ the shares would necessarily become of incalculable 
value.” The works of the perpetual-motion worker are over all 
this. The sanguine anticipation of success is not more striking 
than the implication of ignorance of the whole subject. Yet it is 
tv be feared that money was forthcoming for this venture. Cer- 
tainly the writer of this letter could not maintain the position 
ludicated in his address, unless he “induced” a current of ready 
cash to flow into his coffers. 


Corliss Valves.—A trade journal referring to some 
recently published tests of an engine in Belfast made by Messrs. 
Cole, Marehent & Morley, refers to them as proving the revivifica- 
non of the Corliss engine. Now we believe that those particular 
engines have valves of the so-called drop piston type, and not 
Corliss valves. The engine worked with superheated steam, and 
the temperature is said to have been 700° F. at the stop valve. 
Hence the song of praise about the Corliss valve. The Corliss 
valve is not suitable for superheated steam beyond about 500° F. 
So at least one would judge by the attitude of Corliss engine 
makers, who appear to be afraid of superheated steam. Nor can 
we well wonder at it. The form and method of working the Corliss 
valve do not commend themselves in this direction. As a matter 
of fact, the Corliss valve is by no means the excellent thing jt has 
Leen represented to be. Placed at the ends of a horizontal 
cylinder, the Corliss valve certainly did give excellent drainage, 
end the economy due to this was credited to the sharp cut-off. 
Bat when the Corliss valve was put into the cylinder ends, when 
it was put upon the top cover of a vertical cylinder, its advantage 
cf location was destroyed, for no longer did it give a drain- 
age better than other valves. The Corliss valve was an American 
importation, and it has still a considerable vogue in America as well 
a in this country, but it is not, nor ever has been, a valve to be 
ued with superheated steam of high temperature. The drop 
piston valve is more suitable because the valve is kept away from 
owing steam. The double-beat valve used by Continental engi- 
neers is more exposed than the drop piston, but it has no sliding 
contact. It merely shuts down on a seating, and is claimed to 
temain tight fora long time. The superiority of the mere disk valve 
over flat slides or Corliss valves ought to be considered proved by 
the fact that such valves are exclusively employed in gas engines, 
where they are exposed to temperatures much higher than those 
occurring in the steam engine. e Corliss valve has had its day, 
and no power station is going to secure the best results until it 
ud superhoating as a means towards the abolition of those losses 
Which are due to imperfect vaporisation of water. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. | 


Central Station Engineers.—The employés of the 
Ilford Electricity Works held their fourth annual outing on 
Saturday last, when about 30 journeyed to Clacton-on-Sea, leaving 
Ilford a few minutes before 8 a.m. They were favoured: with one 
of the most beautiful days that our English climate can give; conse- 
quently, swimming, boating and driving were freely enjoyed. At 
12 o'clock dinner was partaken of at Day's Restaurant, being pre- 
sided over by the mains superintendent, Mr. J. E. ALLEN, supported 
by the station superintendent, Mr. J. R. Myers, and the chief clerk, 
Mr. H. King. After dinner the health of the chief electrical engi- 
neer, Mr. A. H. Shaw, was proposed by Mr. Allen. Mr. Myers sup- 
ported the toast, which was drunk with musical honours, and a tele- 
gram was dispatched to cheer Mr. Shaw in his absence. Mr. King 
proposed thanks to Mr. Robt. Stroud (late chairman of the Council) 
for his good wishes to the staff, to Mr. Edgar Porter for his presence 
with the party, and especially to Mr. J. Busby (works foremau) for 
acting as secretary of the outing; and he asked the chairman to 
present Mr. Busby with a pipe and case. Mr. Robins (mains fore- 
man) then proposed the chairman's and Mr. Myers' health, which 
was drunk with musical honours. The party returned by the 7.10 
p.m. train from Clacton, aud arrived home about 9 p.m., after a 
most enjoyable outing. 

On Saturday, 1st inst., the third annual outing of the staff of the 
Stepney Borough Council's electrical department took place at 
Hastings. Leaving Cannon Street in a downpour of rain, the party 
was agreeably surprised to find fine weather prevailing at this 
renowned watering place, which was reached about 11 o'clock. An 
excellent dinner was thoroughly enjoyed at the Priory Café at 
noon. In the unavoidable absence of Mr. W. C. P. Tapper (engi- 
neer and manager), Mr. W. Young was elected chairman, with Mr. 
T. G. Bransford in the vice-chair. Thanks were voted to the hon. 
secretary, Mr. T. J. Archer, and the hon. treasurer, Mr. R. Baker, to 
whose efforts the success of the outing was largely due. In the 
afternoon some of the party strolled along the Cliffs and visited 
the Castle Ruins, Caves, &c., while others indulged in a “dip in 
the briny.” Leaving Hastings at 7.30 p.m., London was reached at 
9.32 after a very eujoyable day. The committee is again indebted 
to Mr. Alderman R.A. Kearsey (chairman of the Electrical Com- 
mittee), Mr. Arthur Wright (consulting engineer), and Mr. W. C. P. 
Tapper, for financial support in connection with the outing. 

Stockton-on-Tees T.C. has increased the salary of Mr. J. J. 
SMITH, electrical engineer, by £25 per annum. 

The Aston T.C. has appointed Mr. RoBERT FOSTER as resident 
electrical engineer, at a salary of £300. 

Leek U.D.C. has increased the salary of the electrical engineer 
from £150 to £175 per annum, and that of the assistant electrical 
engineer, from £91 to £104. 

Dover T.C. has increased the salary of Mr. L. W. Woopman, the 
electrical engineer, from £350 to £425 per annum, on condition that 
no further increment is asked for, for two years. 

The Tunbridge Wells T.C. on July th discussed a recommenda- 
tion to increase the salary of Mr. D. SwrrH, assistant electrical 
engineer, from £175 to £200 per annum, but the matter was referred 
back. One member who opposed, asserted that ''engineers were 
very cheap now,.and were simply tumbling over one another." 

In consequence of recent promotions in the Battersea electricity 
department, the committee has recommended that Mr. A. WHITIE 
be appointed station superintendent at £140 per annum. 

On Monday last week, the staff and employés of the Paisley elec- 
tricity department, accompanied by the convener, Bailie Fisher, aud 
the chief engineer, Mr. Parkinson, and a few friends, held their annual 
outing. Leaving Paisley for Gourock at 8.57 a.m., and taking the 
Lord of the Isles across to Dunoon, the party left Dunoon in 
coaches for Inverchapel, where the Fairy Queen awaited them to 
sail up Loch Eck, and then coaches were again taken to Strachur. 
A halt was made at Strachur, dinner being served at Creggan's 
Hotel, where full justice was done to an excellent meal, Bailie 
Fisher presiding. Atfer the usual loyal toast had been given, the 
party left Strachur by the Lord of the Isles, arriving at Rothesay at 
5.30 p.m., where tea was taken at the Royal Hotel. Having an 
hour or so to spare before returning home, the party dispersed until 
7.50 p.m., at which time they left for Paisley, arriving home at 9.45 
p.m. Great admiration was expressed for the lovely sceney passed 
through. 

The marriage took place on July 3rd, at Birstall Parish Church, 
of Mr. G. H. Carrer, resident and consulting engineer to the 
Heckmondwike District Council, to Miss E. K. (Katie) Fillingham, 
eldest daughter of W. E. Fillingham, Esq., Bramley, Yorks. The 
ceremony was conducted by the vicar, the Rev. Hervey. 


Tramway Officials. — The Tramway Committee of 
Ashton-under-Lyne T.C. on July 5th appointed Mr. Jos&PH 
DUGDALE as tramway manager. Mr. Dugdale has for the past year 
been manager and engineer of the Oxford tramways, and previously 
was traffic superintendent at Sheffield. 

Eccles T.C. has granted an honorarium of £260 to the surveyor (Mr. 
Picton) for extra services rendered in connection with the construc- 
tion of the electric tram ways. 


General.—Mr. SIDNEY C. SHEPPARD wishes to thank 
the various firms who have sent him catalogues and information 
about their electrical plant. As he has had to leave for Bolivia a 
good deal earlier than expected, and is unable to reply individually 


68 | THÉ ELECTRICAL REVIEW. 


(Vol. 52. No. 1,442, JurY 14, 1905. 


to the various letters in connection with the above, he takes this 
opportunity of thankiug cach, for the information received. 

Crry oF Lonpon.—The salary of Mr. Harop LrEsriE Drxon, 
Inspector of Overhead Wires, has been increased to £220 per 
annum, With annual increments of £10 per annum for three years 
up to a maximum of £250. 

Mr. R. Hevwoop CLAXTON, on retiring from the position of 
superintendent of the north-western province of the National 
Telephone Co., after 26 years’ service, has been presented by the 
company’s staff in the area, with an ornamental Shaunon desk, four 
framed water colours of Lakeland scenery, and a copy of “ Beautiful 
Wales ” (Robert Fowler). 

Mr. R. Seymour BENSON, who has resigned the position of 
managing director of the firm of Messrs. Ashmore, Benson, Pease 
and Co., Ltd., of Stockton-on-Tees, has been presented by the 
officials with a massive silver tray, and by the workmen with a 
silver fruit dish. 


Obituary. — Mr. Hexry  Currronp, of Blackheath, 
formerly engineer-in-chicf of the Telegraph Construction and 
Maintenance Co.s Works, who died last May, left estate valued at 
£89,210 gross, with net personalty amounting to £37,718 2s. 9d. 

Mr. J. B. Verity, late chairman of Messrs, Veritv's, Ltd., 
director of the Metropolitan Electric Supply Co., Ltd., and con- 
nected with the Alliance Electrical Co., Ltd., who died at Walling- 
ford on April 6th, last, left estate of the gross value of £45,210, of 
which the net personalty has been sworn at £39,568. 

We regret to announce that Mr. Wittiam Brece Dick, founder 
of the electrical engineering firm of Messrs. Dick, Kerr & Co., died 
suddenly on Tuesday, at the age of 75, at Carrick Grange, Sevenoaks. 

We have also to record with regret the death, on July 5th, after 
a short illness, of Mr. Jous Tiromas CONNOLLY, one of the directors 
and founders of the firm of Connolly Bros., Ltd. 


NEW COMPANIES REGISTERED. 


Johnson Secret Wireless Telegraph and Telephone Teste 
ing Syndicate, Ltd. (85,182).—This company was registered on July 7th, with a 
capital of £15,000 in £1 shares, to acquire the interests aud. patents of the ven- 
dors in the “Johnson System of Secret Wireless Telegraphy and Telephony,” 
together with all subsequent improvements thereon by the inventor, to test and 
develop the said system, to promote an exploitation company to be called the 
Johnson Seeret Wireless Telegraph and Telephone Co., Ltd., the nominal 
capital of which is intended to be £250,000, to. adopt agreements (1) between the 
Invention Proprietary Syndicate, Ltd., and Dr. E.J. Richardson of the first part 
A. T. M. Johnson of the second part, W. F.C. Michaelis of the third part, an 
this syndicate of the fourth part, and (2) with M. Hohner, to acquire, construct 
and deal with land, rerinl, marine and submarine telegraphs and telephones, &e. 
The first subseribers (each with one share) are: A. T. M. Johnson, 77, Shep- 
herd's Bush Road, W., inventor and engineer; W. F. C. Michaelis, 7, Lancaster 
Road, Tulse Hill, S.W., manager in England to M. Hohner; E. J. Richardson, 
41, Brook Street, Grosvenor Square, W., gentleman; A. G. Hellyar, 196, King 
Street, Hammersmith, W., electrical engineer; T. Barnett, 9, Great College 
Street, Camden Town, clerk; A. Angold, 124, Green Lanes, Newington Green, 
N., auctioneer; and H. Blamey, 36, Westwick Gardens, West Kensington, 
musician. Minimuin cash subscription, £2,500. The number of directors is not 
to be less than three nor imore than seven; the first are A. T. M. Johnson, 
A.M.M.C.I.E., and W. F. C. Michaelis (joint managing directors), and E. J. 
Richardson, with power to add four others. Remuneration of joint managing 
directors, £250 each per annum; of chairman, £75 per annum; of ordinary 
directors, £52 each per annum. No dividends will be paid on the capital of this 
syndicate, but any sums received will be employed in furthering the tests and 
facilitating the formation of the Exploitation Co., after which any surplus funds 
will be distributed in the usual manner. The vendors (the Invention Proprie- 
tary Syndicate, Ltd., and Dr. E. J. Richardson) have fixed the price of the in- 
vention at £10,000, payatle wholly in shares, plus the amount of certain expenses 
undertaken by this syndicate, estimated not to exceed £250. It is proposed that 
on the forination of the Exploitation Co. this syndicate shall receive not less 
than £150,000 (payable half in cash and half in shares) for the patents and their 
interest therein, or a larger price if the nominal capital of the Exploitation Co. 
be more than £250,000. Registered office, 40, King Street, Cheapside, E.C. 


Musselburgh and District Electrie Light and Traction 
Co., Ltd, (85,169). —This company was registered on July 6th, with a capital of 
£120,(09 in £1 shares (60,000 6 per cent. cumulative preference), to carry on the 
business of railway and tramway proprietors, suppliers of electric light and 
power, electrical engineers and the like, to adopt an agreement with the 
National Electrie Construction Co., Ltd., to acquire (under the provisions of 
the Tramways Act, 1870) the undertaking authorised by the Portbello and 
Musselburgh Tramways Orders, 1900 and 1903, as amended by any subsequent 
orders, to take a transfer of the undertaking authorised by the Musselburg 
Electric Lighting Order, 1901, &c. The first subscribers (each with one share) 
&re:—W. B. Cownie, 22, King's Avenue, Muswell Hill, N.. accountant: J. T. 
Jervis, Queen Anne's Chambers, S.W., M.I.C.E. ; B. Bernheim, 41, Lansdowne 
Road, W., gentleman; R. Watson, Queen Anne's Chambers, S.W., accountant; 
C. R. Hewson, Queen Anne's Chuinbers, S.W.. cashier; E. A. Mitchell, 
Carshalton, electrical engineer; and F. E. Stanley, Queen Anne's Chambers, 
S.W., electrical engineer. No initial public issue. The number of directors is 
not to be less than three nor more than seven; the first are W. H. Fowler, 
L. B. Schlesinger, J. T. Jervis, B. Bernheim and W. B. Cownie: qualitication, 
£20); remuneration, £50 each per annum (charge £50 extra), and 10 per cent. 
of the surplus profits available for distribution after 5 per cent. has been paid 
on the ordinary shares, divisible. Registered oflice, Queen Anne's Chambers, 
Westminster, S.W. 


Electric Accumulator Co., Ltd. (55.174).— This company was 
registered on July 6th, with & capital of £60,000 in £1 shares, to acquire from 
E. L. Opperman, of 21, Ashworth Mansions, Elgin Avenue, W., the benefit of 
certain existing inventions in relation to the manufacture of plates for 
Becondary batteries or accumulators, to adopt an arreecment between the said 
vendor of the one part and W. J. Webb (for the company) of the other part, and 
to carry on the business of makers of electrical apparatus, contractors, 
inporters, exporters, merchants, electricians, engineers, producers of and 
dealers in electricity, &c. The first subscribers (cach with one share) are :— 
H. C. Walrond, Charterhouse, London, shipowner; E. L. Opperman, 21, Ash- 
worth Mansions, W., electrical engineer; W. J. Webb, 18, Leadenhall Street, 
E.C., secretary; F. A. Macrae, Belmont, Bowes Park, N., director; J. Morrish, 
18, Leadenhall Street, E.C., manager; R. Cans, 42, Rosenthal Road, Catford, 
accountant; and J. MeCanna, 9, Upper Chadwell Street, B.C., inanaging clerk. 
No initial public issue. The number of directors is not to be less than three 
nor inore than seven; the subscribers are to appoint the first; qualification, 
£100; remuneration, £100 each per annum (chairman £50 extra) and 10 per 
cent. of any surplus profits remaining after payment of a dividend of 10 per 


cent. on the ordinary shares, divisible. Registered office, 18, Leadenhall 
Street, E.C. 


A. J. Harris & Co., Ltd. (85,118).—This company was registered 
on July 3rd, with a capital of £2,000 in £1 shares, to acquire the business of an 
electrical engineer carried on at Borough Mills, Bradford, Yorks., by A. J. 
Harris as * A. J. Harris & Co," to adopt an agreement with the said vendor, 
and to carry on the business of electrical and inechanical engineers, machinists, 
siniths, fitters, founders, wire drawers, tube makers, metallurgists, galvanisers, 
japanners, annealers, enamellers, electricians, &c. The first subscribers (each 
with one share) are:—A. J. Harris, 7, Elizabeth Street, Bradford, electrical 
engineer; H. Myers, 8, Wellands Terrace, Bradford, electrical engineer; 
L. Longthorpe, 42, Bridgewater Road, Bradford, merchant; J. W. Newall, 40, 
Bridgewater Road, Bradford, tea merchant; F. J. Sampson, Glenalmond, 
Sydenhain, engineer; W. Harrison, 18, Ellercroft Terrace, Bradford, incor- 
porated accountant; and J. J. Oates, 6, Rand Place, Bradford, clerk. No 
initial public issue. The first direetors are not named; qualification, £20. 
Registered office, Borough Mills, Manchester Road, Bradford. 


Wright, Methuen & Co., Ltd, (55.173).—'l'his company was 
registered on July 6th, with a capital of £2,000 in £1 shares, to take over the 
business of electrical engineers, electricians, contractors and factors, carried on 
by J. Lockwood at 34, Pall Mall, Manchester, as ** Wright, Methuen & Co.” 
and to adopt an agreement with the said vendor. The first subscribers (each 
with one share) are:---J. Lockwood, Waverley, Stretford, electrical engineer; 
J. Lawrence, 10, Curzon Avenue, Victoria Park, Manchester, electrical engi- 
neer; Mrs. E. Lockwood, 81, Cromwell Road, Stretford; J. W. B. Lockwood, 
81, Croinwell Street, Stretford, engineer; Miss E. L. Lockwood, 81, Cromwell 
Street, Stretford; Mrs. N. Lockwood, Waverley, Stretford; Mrs. E. Lawrence, 
10, Curzon Avenue, Victoria Purk, Manchester; and Miss E. M. Lawrence, 
10, Curzon Avenue, Victoria Park, Manchester. No initial public issue. J. 
Lockwood (chairman) and J. Lawrence are the first governing directors (both 
permanent, subject to holding 300 shares). Remuneration of J. Lockwood £200 
per annuin; of J. Lawrence, £150 per annum. Registered office, 34, Pall Mall, 
Manchester. 


Pianophone Syndicate, Ltd. (85,154).—This company was 
registered on July Sth, with a capital of £25,000 in £1 shares, to adopt an agree- 
ment with Howard Bell & Co., Ltd., for the acquisition of the exclusive licence 
to manufacture, use and sell the electric pianophone and coinophone outside 
the U.S.A., and to curry on the business of musical instrument and apparatus 
makers, dealers and agents, engineers, financiers, bankers, underwriters, con- 
cessionnaires, &¢. The first subscribers (each with one share) are:—A. Frith, 
37, Queen's Gate Gardens, South Kensington, S.W., solicitor; R. T. Harper, 87, 
Ebury Street, S. W., chartered accountant; M. P. Gossctt, 21, Great Winchester 
Street, E.C., mining engineer; D. 8S. S. Stuart, Roselea, Muswell Hill, N., 
mining engineer; R. C. Vidler, 31, South Street, Thurloe Square, S.W., mining 
engineer; H. B. Horn, 404, Hosack Road, Balhain, S.W., secretary; and E. W. 
Turley, 1, Northiuinberland Street, Baker Street, W., accountant. Minimum 
eash subscription, 10 per cent. of the shares offered to the public. The number 
of directors is not to be less than two nor more than nine; the subscribers are 
to appoint the first; qualification, 100 shares; remuneration as fixed by the 
company, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Tramways and General Construction Co., Ltd, 
(78,034). ~A memorandum of satisfaction in full of a charge dated April 20th, 
1904, securing £120,000, has been filed. 


London United Tramways (1901), Ltd. (71,844). — An 
acknowledgement of indebtedness under seal, dated June 13th, 1905, creating 
£258,000 further debenture stock (making, with £1,031,000 already created, a 
total of £1,280,000, and being supplemental to a trust deed, dated February 
20th, 1902, and an acknowledgement of indebtedness dated July 28th, 1908, 
securing the said £1,031,000 debenture stock), has been registered. Prope 

charged: Land and premises at Turnham Green, Acton, Richmond, Hanw 

and Hounslow, and the company's undertaking and property, present and 
future, including unealled capital. Trustees: Right Hon. Lord Revelstoke and 
Sir George White, Bart. A further acknowledgement of indebtedness under 
seal, bearing same date, creating £42,000 debenture stock, in addition to the 
above-mentioned £1,289,000 (making a total of £1,331,000, and being supple- 
mental to the trust deed and acknowledgements covering the said £1,289,000 
debenture stock), has also been registered. Property charged and trustees: As 


above. 

Light Cure and Electro-Therapeutic Institute, Ltd. 
London (78,916).— Issue, on June 29th, of £50 debentures, part of series crea 
December 15th, 1904, to secure £1,500, charged on the company's property, pre- 
sent and future, including uncalled capital. No trustees. Previouly issued of 
same series: £540. 


London Electron Works Co., Ltd. (82,209).—£2,300 deben- 
tures, created June 19th, 1905, charged on the company’s undertaking and pro- 
perty, present and future, including uncalled capital, have been registered. No 
trustees. Holder: E. de Back, Vienna. 


African Direct Telegraph Co., Ltd. (21,295).— This com- 


` pany's annual return was filed on June 15th, when 23,600 shares had been taken 


up out of a nominal capital of £300,000 in 30,000 shares of £10 each. 
£236,000 has been received. Mortgages and charges: £57,800. 


Heswall Electric Light Co., Ltd. (55,492).— This company’s 
annual return was filed on June 27th, when 1,225 shares had been taken up and 


paid for in full out of & nominal capital of £1,500 in £1 shares. Mortgages and 
charges: Nil. 


ELECTRICITY SUPPLY ACCOUNTS. 


THE satisfactory feature of the Hull Elec- 
tricity Department was last year, as iu 1904, 


Hull 


Municipal — the growing power load, the supply for which 
Electricity increased from 1,186,486 units in 1904, to 
Supply. 1,318,792 last year, or some 132,306 units, out 


of the total 195,624 extra units sold by the 

department during that period. During the year the working costs 

improved to the extent of ‘28d. per unit, and, probably due to 

more economical working rather than increased output, the revenue 
substantially benefitted. 

On the years working, after meeting financial obligations, & 

balauce of over £6,000 was carried to reserve and depreciation, 
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this comparing with some £2,800 similarly dealt with in the pre- 
vious year. The prices charged are:—Private lighting, 44d. per 
unit flat rate, or 5d. and 2d. on the maximum demand system; 
power, 2d. to 1d. per unit on a sliding scale; public arcs, £22 per 
annum. The chief engineer is Mr. H. Bell. 


GENERAL STATEMENT. 


For year ending March 81st— 1905. 1904. 
Total capital expended  ... ^ .. £302,933 £282,910 
Number of units sold — 
Private lighting T pai .. 1,827,870 
MN. te) oe PON ux 135093] 2,971,428 
Public lighting s a E 66,150 45,700 
Total number of units sold  ... 3,219,812 3,017,188 
Equivalent No. of 8-c.p. lamps connected 240,512 217,916 


H.P, of motors connected ... 2,070 2,280 H.P. 


Number of publie lamps bi — 62 32 
Maximum load in Kw. ... i ON 3,520 3,090 
tcvenue Account— 
Gross revenue ... wine me si £39,867 £37,887 
, expenditure a T s £17,167 £19,660 
„ profit T sea "^ £22,700 £18,227 
Average price obtained per unit— 
Lighting supply T TT as 4'06d. ik 
Motors ... M $a es "- 1:32d. 925d. 
Public lighting ... ... iss ids 1:80d. l'56d 


REVENUE ACCOUNT FOR YEAR, 1904-5. 
Gross revenne ss ios .. £39,867 = 298d. per unit. 
Works and distribution costs (in- 
cluding public lighting) .. £13,777 = 10d. ,, 
Total working costs... - ‘ £17,167 = 128d.  ,, 


PROFIT STATEMENT, 1904-5. 


Interest on loans ... sag T .. £9,482 
Sinking fund T ias su ae 6,985 
Balance carried to reserv sw i 4,981 
To depreciation on metera us is 1,252 

Gross profit ... .. £22,700 


CITY NOTES. 


Edmundson's Electricity Corporation. 


Tar eighth ordinary general meeting of this company was held at 
the Westminster Palace Hotel on Thursday last week, Mr. Francis 
E. Gripper, in the chair. 

In moving the adoption of the report (ELECTRICAL REVIEW, 
p. 28), the CHAIRMAN remarked that the year's work had, on the 
whole, been satisfactory. When he addressed the shareholders a 
year ago he explained that it was not the intention of the directors 
to seek for any further powers for new undertakings, as they had 
ample scope in the development of the undertakings in which they 
were already interested. During the year the electric lighting 
works at Newbury had been completed and opened, and the works 
st Inverness and Ramsgate had been so far completed that a supply 
had been commenced at Inverness in April last. They would be 
ready to give a supply at Ramsgate during next August. The works 
in connection with the Lancashire Electric Power Co. had also been 
*5 far completed that a commencement of supply would be possible 
at the end of this month. The progress of the various undertakings 
in which the company was interested was shown by the increase 
during the year of the lamps connected from 568,000 to 761,000. 
The result of the year’s trading was a net profit of £38,618, 
which was about £1,000 less than last year. That wasthe first time 
the directors had had to note a decrease in their trading profits, 
wud the explanation of such decrease was that a smaller amount of 
work had been carried out for their various subsidiary companies. 
‘hat must naturally be the case as the growth of the capital expen- 
diture of those companies decreased. The revenue which they had 
received as interest and dividends on their investments during the 
year had been £30,104 17s. 8d. That was about £11,000 more than 
‘se amount that was derived from that source during the previous 
year. The total profits, including a small amount for transfer fees, 
amounted to £68,882, as against £63,698 last year. That was an 
increase of about £5,000, and including the balance of £13,923 
lla 5d. brought forward from last year’s account, the total amount 
to be dealt with was £82,746 4s. 6d. The directors recommended 
that £6,635 9s. 11d. be carried to the reserve fund, and that a 
‘nal dividend at the rate of 9 percent. be paid on the ordinary 
shares. They would carry over £15,000, 

The report was adopted. 


New General Traction Co. 


Tsz ninth annual general meeting of this company was held on 
Tharsday last week at the offices of the company, Baron Emile B. 
d'Erlanger presiding. 

in moving the adoption of the report, the CHAIRMAN said 
that during the past year it had been the policy of the board 
te reduce expenses as much as possible, General expenses, 
Which were £3,272 in tbe previous year, had been reduced 
to £2,536. The company had received in the way of dividends 


from its sub-companies the sum of £9,878, to' which sum 
should be added £2,211 paid to them after the end of March. The 
amount received from the sub-companics showed an increase over 
the year 1004 of £2,676, and of £3,724 over the year 1903. That 
was certainly progress, and he trusted with confident hope that 
considerable further improvement would be shown in the future. 
Dealing with the credit side of the balance-sheet, the chairman 
pointed out that the securities in hand amounted to £646,298, 
against £611,496 in 1904. To that they must add the sum of 
£9,843 for remittance to Philadelphia and also a sum of £5,000 
expended in rolling stock for the American lines The Phil- 
adelphia system was now completed, and the company had reccived 
the whole of the securities—£170,000 bonds and £139,000 shares. 
They would also be creditors for the sum of £5,000, having acted 
towards the subsidiary company in the capacity of a car trust. 
The reconstruction of the Coventry Tramways had now been com- 
pleted, while in Norwich the company had had no capital outlay of 
any importance to mect, and the Norwich Co. was more or less in 
statu quo, The receipts from Philadelphia had shown a good 
expansion, having amounted to £7,632 up to June 18th of this vear. 
The Coventry Tramways showed a decrease in the receipts, but it 
was due to disorganisation of the tratfic by the reconstruction, The 
new lines were opened in March last. 

The report was adopted, and the Hon. A. G. Brand, M.P., was 
re-clected. on the board. 


The British Continental Electricity Co, 


THE report of the directors, to be submitted to the ordinary general 
meeting at the company's offices on Friday, 28th inst., at 12 noon, 
states that during the year 71 new installations have been connected, 
while the number of lamps added during this period has been 2,413 
equivalent 8-c.P. Notwithstanding tbis satisfactory development, 
however, the gross receipts from sale of energy have fallen, owing 
to the season having been a very unfavourable one. The all-day 
supply from the “ Societá Negri ” was initiated in December. After 
writing off £113 13s. 8d. as depreciation in respect of furniture, 
tools, meters, &c., £75, as usual, from preliminary expenses, and 
£100 as depreciation of plant, the balance standing to the credit of 
revenue account, including the sum brought over from last year, is 
£760 13s. 4d., which amount the directors recommend shall be 
appropriated to pay a dividend at the rate of 54 per cent. per 
annum on the 54 per cent. cumulative preference shares for the 
year ended April 30th, 1905, absorbing £550, and leaving a balance 
to be carried forward of £210 13s. 4d. The sum of £1,105 14s. has 
been spent on capital account during the year, chiefly to give etfect 
to the agreement with the ''Societá Negri,” under the terms of 
which future capital expenditure will be reduced to a minimum. 
In accordance with the articles of association Mr. H. W. Buddieom 
retires from his directorship, and, being eligible, offers himself for 
re-election. The auditors, Messrs, Hercules Nicol and Barker, also 
retire, and, being eligible, offer themselves for re-election. 


Marconi's Wireless Telegraph Co. : 


AN extraordinary general meeting of the shareholders of this 
company was held on Tuesday at the offices, Finch Lane, Cornhill, 
Mr. Cuthbert Hall presiding. The CHAIRMAN proposed certain 
alterations in the articles of association that were needed to 
comply with the requirements of the Stock Exchange, in order to 
get an official quotation for the shares. The following resolution 
was also proposed, in order to raise additional capital to meet 
the expansion of the business, it being the intention of the 
directors to offer the new shares to the existing shareholders :— 
“That the capital of the company be increased to £500,000 by 
the creation of 200,000 further shares of £1 each." 
Major FrLoop Pace seconded the resolution, and it was carried. 


National Telephone Co. 


THE report of the directors for the half-year ending June 30th, 
1905, to be presented to the shareholders at the ordinary general 
meeting of the company to be held at Hamilton House on 20th inst., 
at 12 o'clock noon, states that the fncome accrued in respect of the 
business of the half-year amounts to £1,086,506 17s. 1d., as com- 
pared with £985,273 19s. 2d. for the corresponding period of 1904, 
being an increase of £101,232 17s. 11d. The workiug expenses for 
the half-vear amount to £630,250 11s. 4d., as compared with 
£563,060 1s. 10d. for the corresponding period of 1904, being an 
increase of £67,190 9s. 6d. The net result for the half-year (after 
deducting the Post Office Royalties, amounting to £100,637 16s. 7d.) 
is a profit balance of £355,618 9s. 2d., as compared with £331,471 


:13s. 9d. for the corresponding period of 1904, being au increase of 


£24,146 158. 5d. The rentals carried forward for unexpired terms 
of running contracts amount to £1,018,882 Os. 4d., as compared with 
£937,296 16s. ld. at the corresponding period of 1904, being an 
increase of £81,585 4s. 3d. Out of the available balance of 
£268,615 19s. 5d. shown by the net revenue account (No. 3) the 
board will recommend the payment for the half-year of a dividend 
at the rate of 6 per cent. per annum on the first. and second pre- 
ference shares, 5 per cent. per annum on the third preference shares, 
6 per cent. per annum on the preferred stock, and 5 per cent. per 
annum on the deferred stock, less income-tax iu all cases. The 
board also propose to transfer £110,000 to the reservo fund, and to 
carry forward the balance of £9,699 6s. ld. The sum of £477,156 
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16s. 9d. has been expended on capital account during the half-year 
in the erection of 22,406 additional exchange and private stations, 
and in the construction of underground works. At the general 
meeting four directors retire, and being eligible, offer themselves 
for re-clection, viz., Mr. Charles Swain Agnew, the Rt. Hon. Lord 
Harris, Mr. George Hunter Robertson, and Sir Albert Kaye Rollit, 
M.P. The auditors, Messrs. Welton, Jones & Co., also retire and 
are eligible for re-election. The transfer books of the company 
were closed on 10th inst., and will remain closed until 20th inst., 
both days inclusive, and the dividend warrants will be posted on 
the latter date. , 


Shanghai Electric and Asbestos Co.—The report of 
the directors for the year ended March 31st, 1905, shows that an 
interim dividend of 4 per cent. was declared and paid in February 
last, on 4,859 shares; after deducting this amount, directors! and 
auditor's fees, and making provision for bad and doubtful debts, 
there remains at credit of profit and loss account $20,275.21. The 
directors propose to pay a final dividend of 6 per cent., making 10 
per cent. for the year, $7,500; to write off furniture, fixtures and 
iron godowns, $1,796.59 ; to write off steam launch Electra, $1,500 ; 
to present as a bonus to the staff, $2,500; to carry forward to new 
account, $6,978.62. 


New Issue.—The Northern Counties Electricity Supply 
Co., Ltd., announced this week the issue at par of £100,000 44 per 
cent. first mortgage debenture stock. 


The Electric and General Investment €0.—The 
warrants for the dividends, &c., on the founders' and ordinarv shares 
for the year ended May 31st last, and for the distribution bv the 
B of the founders and ordinary shares reserve funds have been 
posted. 


Eastern Telegraph €o.—The accounts show a balance 
sufficient to pay a final dividend of 1} per cent. and a bonus of 
2 per cent, making a total distribution of 7 per cent. on the 
ordinary stock for the year ended March 31st, 1905. 


‘North Metropolitan Tramways. — The directors 
recommend a dividend at the rate of 3} per cent. per annum for 
the half-year ended June 30th last, carrying forward about £200. 


British Electric Traction Co.— The directors propose 
to pay a dividend at the rate of 6 per cent. per annum for the half- 
year to March 31st, making 6 per cent. for the year. 


Direct United States Cable Co.—The directors have 
resolved to recommend a final dividend of 3s. per share, together 
with a bonus of 1s. per share, both free of income-tax, such divi- 
dend and bonus to be payable on and after the 31st. inst., making, 
with the three interim dividends already paid, a total distribution 
of 34 per cent. for the year ended June 30th last, and after placing 
£6,000 to reserve fund account, carrying forward a balance of about 
£2,525. Notice is also given that the transfer books of this com- 
pany are closed from July 11th to 25th inclusive. 


The St. James’ and Pall Mall Electric Light Co.— 
The directors have declared an interim dividend on the preference 
shares at the rate of 7 per cent. per annum, and on the ordinary 
shares at the rate of 10 per cent. per annum for the half-year 
ending June 30th. The share transfer books are closed from 
July 18th to 31st inclusive. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 
Newcastle-upon-Tyne Electric Supply Co., Ltd., 57,009 ordinary 
shares of £5 each fully paid Nos. 1 to 57,009; 17,991 ordinary 
shares of £5 each Nos. 57,010 to 75,000; 57,009 6 per cent. pre- 
ference shares of £5 each fully-paid Nos. 1 to 57,009 ; and 17,991 
9 per cent. preference shares of £5 each Nos. 57,010 to 75,000. 


——————— m 


STOCKS AND SHARES. 


Wednesday evening, 
THE Administrative County of London Power Bill, passing its 
second reading in the House of Commons, was the cause of a severe 
slump in the Electric Supply market. As will be seen from our 
Share List of Electricity Supply Companies, prices all along the 
line are lower, and in some cases the fall has been very considerable. 
Of course, should the Bill eventually go through, and it has many 
stages still to pass, some of the companies will be affected more 
than others. This fact, however, seems to have been overlooked in 
the rush to sell shares, and one company has suffered the same as 
another in the general decline. During the past day or two, how- 
ever, the market has been rather more steady, as the public are 
getting over their first spasm of nerves, and knowing ones are 
picking up cheap parcels of shares whenever the opportunity 
presents itself. It is quite unnecessary, and would only be tedious 
to our readers, for us to remark on each concern separately. Move- 
ments range from 2s, 6d. to £1, and are all downwards, except for 
A rise of 1 per cent. in London Electric Debenture to 09-102 on s 


strong demand for the stock with none offering. St. James's were 
quíte unaffected by the announcement of the interim dividend ai 


the rate of 10 per cent. | 


Holders of Chelsea Founders' shares are advised that the Royal 
Assent having been received on June 30th for the cancellation of 
these shares, they must send in. their certificates by the 29th inst. 
in order to receive in exchange a certificate for 10 Ordinary shares 
for every Founder's share. The dividend on these Ordinary shares 


for 1905 will be half of that paid on the existing shares, after 


which they will rank pari passu. The transfer books of the 
Founders' shares were closed on the 30th of last month. 

The Bill to include the borough of Stoke Newington in the area 
of supply of the North Metropolitan Electric Power Co. was 
allowed by a Select Committee of the House of Commons to 
proceed as unopposed. 

Calcutta Electric Supply shares continue to attract attention, and 
the price keeps firm at 93-3. The company reports that the sale of 
electricity during the week ended June 16th amounts to 113,229 
units as compared with 78,730 in the corresponding week last 
year, | 
We are given to understand that application has been made to 
the London Stock Exchange for a quotation for River Plate Elec- 
tricity Ordinary and Preference shares and Debenture stock. 
During the past six months or so an enormous business has been 
put through in the securities of this company, so that an official 
quotation will be very welcome to both sharcholders and dealers 
alike. i 

A good enough investment in its way is the issue made by the 
Northern Counties Electricity Supply Co. of £100,000 44 per cent. 
First Mortgage Debenture stock at par, the subscription list for 
which was closed on Tuesday last. The prospectus reads well, and 
shows the company is making rapid headway. 

No. 3 of a little publication by the South Wales Electrical Power 
Distribution Co., called *‘ Electrics,” has been issued, and like its 
predecessors, is an interesting booklet. Its compilation is, of 
course, more or less technical, but the “man in the street" will 
find some useful reading in its pages. 

As regards Underground Electric Railways, a good deal of 
liquidation has taken place during the past week in Metropolitans 
and Districts, owing to the fall in prices in the South African 
market; several holders of the Railway Stocks having to realise in 
order to meet their Kaffir differences. It is significaut to note that 
the contango rate on '' Mets.” last Tuesday was only § per cent., 
after having been 2 per cent. for many accounts past. The City 
and South London dividend, which it is expected will be 
announced next week, is auticipated by dealers to be 1j per cent. 
Should this be the case, the yield to an investor at the present 
price of the stock would be, as nearly as possible, 4$ per cent., 
which, considering the prospects of the company, makes the Stock 
look a more or less cheap investment. The weak spot in the Elec- 
tric Railway market is Central Londons, the company already 
beginning to feel the effect of the District electrification. Stock 
has been freely offered in the market, but jobbers object to put any 
amount on their books. A very fair amount has been put through 
in Great Northern and City £10 fully paid preferred shares, round 
about 5. 

The principal movement in manufacturing concerns has been 
the fall in Electric Construction shares on the passing of the Ordi- 
nary dividend. The report states that competition has been 
extremely keen, and this is no doubt.the cause of all the trouble, 
but all the same to shareholders a net profit of only £3,908 
against £14,773 for the corresponding twelve months is very dis- 
heartening. The Ordinary shares were marked down to 10s., aud 
the Preference to 2. | 

British Election Traction Ordinary shares hardened fractionally 
on the announcement of the dividend of 6 per cent. for the year, 
being at the same rate as forthe previous twelve months. The 
report is looked forward to with considerable interest by dealers in 
the market. The Preference shares are just the turn lower at 
1134-8, and the 44 per cent. Second Debenture has been put down 
1 per cent. to 97-99. Edison & Swan £3 paid shares were offered 
in a small way, and fell à to 14. Callender Preferences rose à to 
54-3, Henley Preferences receding to the same extent to 
58-8. | 

In Telegraphs and Telephones the general tend of prices has 
been downwards, but the market is not by any means weak. On 
the whole, there are very few alterations to record, our list of 
quotations only numbering about half a dozen movements. - Anglo- 
American Preferred stock is down 4 per cent. to 106-107, and the 
Deferred is 4 lower at 144-2. Globe Trusts are à off st 108-8. 
National Telephone securities were unaffected by the announce- 
ment of the 6 per cent. dividend on the Deferred stock for the past 
half year. United River Plate Telephones have shed 3, to 62-71. 
On the other hand, Great Northerns have risen 41, to 34-35, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


| Business done 


| | 
Stock : ^ 
Present ' or Dividends for the last Closing Closing week ended 
Issue. NAME, à Quotations Quotations | t 
| ird three years. July 5th. July 12th. | a Se hy 
—MÀ ce mpi AEEA TEENER -| -~ —— ee SSS SST ee OP 
. | 1902. 1903. | 1904. Highest|Lowest. 
34,80 | African Direot Telegraph, 4 % Debs. — .. — .. 100 4 4% | 4% 98 —101 xd 98—101 xd Z 
95,000 | Amazon Telegraph e Co.'s shares, Nos. 1 to 25,000 10 Ni Nil Nil 2j— 23 | 2)1— 23: 
119, 7002 Do. do. 5 % Debs., Nos. 1 to ba Red. A vs 100 Nil Nil Nil 70 — 75 70 — 75 S js 
763, Anglo-American Telegraph | A 2... s... | Stock | 60/6 | 61s. 2 g 59 — 61 59 — 61 | am n 
8,210 do. do. 6% Pref.  .. .. .. .. «+ | Stock | 6 6% | 5 1064—1074 106 — 107 1074 | 106% 
3,116,210 Do: do. do. Deferred m i si E .. | Stock 1/- 2s. il 14¢— 15 14]— 144 14 ee 
M, Chili Ae rgo: Nos, 1 to 44,000 .. is - " $» Uus 5 6 q 8 Tt 7— R} 7. 
15,000,0008 | Commercial Cable es .. |8100 E 8 8 & z . + be 
1 Do. Te Sterling 600 year 4 4 9, Deb. Stock Red. [Stock | 4 4 4 964— 984 xd | 904— 984 xd | 971 97i 
16,000 | Cuba Tele renb. re s is 10 63:9 | 10 5 8 — 8 — . 
6,000 Do. 10 %, Pref. “se s ss AD. we T T 10 10 % 5 10 17 — 18 17 — 18 s 
1299] | Direct Spanish Telegraph, Ord. vs x T x 5 4 4 4 . 
6,000 Do. do. 10% Cum. Pref. i a vs 5 ME 104 10 % — 9 9—.9 e. 
30,000 Do. do. 50 % 43 . 4496. 100 —103 xd | 100 —108 xd | ws 
60,10 | Direct United States Cable .| 20 P" 3 4 4% 114— 113 11à— 11 lid lls 
741,500 | Direct West India Cable, E. x Reg. Deb., within } Nos. 1 to 1, 200, 0, Red. 100 4 44 44% 99 —101 xd | 101 —103 100 a 
4,000,000 | Eastern Telegraph, Ord. Stoc . | Stock 1% 7 EN 141 —144 141 —144 144 143 
2,000,000 Do. 84 Pret Stock i ae x RS. 100 84 34 gs 90 — 99 esi = 
1,896,814 Do. 4% Mort. Deb. Stock Red. . i] l. | Stock | 4 4% | 4% 107 —109 1083 | 107 
800,000 ' Eastern Extension, Australiasis, and China Telegraph i-us 10 1 7 7 133— 14i 14g 
602,400 Do. 4% Deb. Stock.. Stock | 4 4 4 106 — 108 PN tae 
900,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 3,000, red. 1909 | 100 1 á 1 101 —108 $ . 
200,0001 Do. do. 4 €, Reg. Mort. Debs. (Mauritius Bub. )1to8 (00 95 1 4% | 4 1004— 1024 1 .- 
180,88T | Globe Telegraph and Trast .. : 10 (|£9187*| 54 5g 10g— 1 1 10,’ 
130,887 Do. do. 6% Pref. .. .. ee .. | 10 6% | 6 6 14à— 143 lð | . 
120,000 : oe Nore Telegraph, of Copenhagen vs 10 124% | 15 24 & 944— 35h ` H 33] 
46,500 | | ifax and Bermudas Cable, 43 % 1st Mort. NDS Red } 100 44% 44% 44% 99 —101 xd 99 —101 xd > 
17,000 | Indo-European Telegraph Lo d . 10 10 18 49 — 651 51 
72,690 | Monte Video Telephone Co., Ltd. Ord... és sel s vs 1 8 $ 3 f is = - = 
1,933,348 | National Telephone, Pref. Stock «s Ht zu i - x 100 6 6 6 id - 1124 1114— 1124 1121 lll 
1.455.661 | Do. o. Def. Stock vs oe es a $s ..| 100 43 b 5 & 102 — 104 1054 107$ 106 102 
15,000 i Do. do. 6% Cum. lst Pref. .. $5 i vs a 10 6 $ 6 96 6% 18 — 14 13 — 14 138 ks 
15000 | Do. do. 6 ? Cum. 2nd Pref. . ofr} a | 6S | oe | 6 12 — 13 i-i |. 
$0,000 | Do. do. 5% Non-cum. 8rd Pref., Li to 250,000 a s] Bf | BH | 5 5 51— 02 63— bł 5i z 
2,000,000 Do. do. 84 % Deb. Stock Red. vs .. | Stock 84 oa 34 99 —101 xd! 99 —101 xd 100 m 
1.69 Do. do. ~ 49 Deb. Stock Red. ei " 100 4 4% 4 1013-1084 xd | 10: —-104 xd 1034 102 
179,318 Oriental TElphone a wc 1 to Im, 504, fully paid Bee oie 1 6 6:5 64 lġ— 1 | 1 lo. R je 
50,000 O. Cum. T a ee 1 6 6 j lyg— 1 13,-— 1; m 
100,000 ' Pacific and European Tel., 4 % aie: Deba., al tol 000 om .. , 100 4 4 4 2 gf" 1 E d | 9i 10) sd | - 
11,891 ` Reuters . "are 8 | 5 b 5 % 7À— Th 8 
8,297 |.Submarine Cables Trust ' oe m si a M .. | Cert. 6 6 6% 126 —128 126—129 . 
58,000 | United River Plate Telephone, PIE D" EM 5 7 8 8 % 7 — 7} 61— i Tre 
40,000 Do, do. 5.96 Cum. Pref., Nos. 1 to 0:40.00 Ee b 5 5 5 9 5 — 65}xad 5 — bxd' .. 
179,947. Do. do. 5 % Debs. .. T .. | Stock b 5 5 106 —1C8 xd; 108 —110 xd - 
15,0000 | West African Telegraph, Shares .. a | 10 2 4 ag 84— 9 — 9 
30,008 | West Coast of America, 1 to 80,000 and 59,001 to 53, 008 23 il il il Ui — Y^ as s 
13000 | West Coast of America, 4% Debs., 1 tol, 500 guar. by Braz. Sub. Tel. | 100 4 4% 4% —101 xd 99 —101 xd e a 
271.980 | Western Telegraph, Ltd., OR 1 to 207,990 ur 10 7 7 7 96 134 - 14 xd 1394— 14 xd 13j 13] 
75,000 Do do. Debs. 2nd series, 1906 me xà .. | 100 5 5 5 100 —102 xd | 100 —10 : xd ss T 
Do. do. Deb. Stock Red. v$ zs vx 100 4 4 4 4 101 —108 xd! 101 —108 xd 
88,91 | West India and Panama Te egraph .. Se rae. ‘epi 30 N Ni Ni à— 4— T 
94,563 Do. do. do. 6 % Cum. 1st Pref. $357 wp 19 7 7 % 6% 8 — 8 — 8,5 
4,689 Do. do. do. 6 Cum. 2nd Pref. . ..| 10 Ni Ni Nil 53 - 53— . 
80,0001 | Do. do. do. Debs., Nos. 1 to 1, 800 "m 100 5 96 5% 596 101 —104 xd | 101 —104 xd " 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| 
40,000 | British Aluminium 7 % Cum. Pref. . v | 5 Nil Nil Nil 43— Y | 
$009 | Do. do. “A” 6 €) Cum. Pref. AE. Nil Nil Nil K — ef "s 5 | s 
3&000 | Do. do. 4% Funding Certs. . 5 xis is "e 23-- 34 | 22— : 
300, 000i Do. do. 5 96 1st Mort. Deb. Stock Red. | Stock b b 5% 100 —104 100 —104 . 
188,30} | British Electric Traction 10 | 8 6 & 6 % 91-- 93 93— 9 9 
1449? Do. do. 6 Cum. Pret. ' 10 6 6 6% | 1}- ij | 11à— 11 i d Er 
1,000,000 | Do. do. tual Debenture Stock | Stock | 6 5 £ 5% | 122 —121 122 —124 E. 34 
200,000 | Do do. a on Deb. Stock Red. .. 100 » E: 443, $3 3100 | $91 — 99 68i a 
199.008 | British Insulated and Hels TCR T e 5 |10 8% | 8% 5— 6 o B E 
c Ai o Reda E pail T SN B ion 6 & 6 96 6% 64-—— 6 1e 6 we 
st Mo e e a me es = = ' 
56,600 “Browett, Lindley & Co., Ord. . EN be "S m | £l E n ae | $5 ur RE aL pu m fans ps 
$ Do. do. 6% Cum. Pref... | £l Nil Nil |! Nil DI to ih | Tm to T. 
105,731 Brush Electrical a i i 1 to 105,731.. 2 Nil Nil | Nil — 
150,000 Do. Non-cuin. 6% Pref... | 9 w | 6% 1 6% P i | L — il BS 
125,000? | Do. 4) % Perp. Deb. Stock Stock | 43% | 44% | 14% | 92-90 | 92 - 95 a 
135,000! Da 43 % -Perp. 2nd Deb. Stock Stock | 44% | 49% | 444 Tl —8 xd! Ti —8 xd . .. 
45000 ' Callender's Cable Construction shares .. 5 15 % 11$ wie 10 — 11 | l0 -— H | 1 
«2 do. 0. b % Cum. Pref. 5 5% 5% | 5% |  b8- 5B.  Sk- 5 5 
,000 | do. do: d eis Mort. Deb. Stock Red. Stock | 44% 43% | 44% 106 —108 1C --108 1074 
; Central London Railway, Ord. Stoc Stock | 4% 4% 4% | 90 — 9 | 90 — 92 924 913 
$23,996 Do, do. 4% Pre. "Stock Stock | 4% 4% 4% 101 —103 101 —103 1024 102 
529,306 Do, do. Def. do. Stock | 4 * 4$ 54% | 8—8 78 —tl | 
1,980,000 | City and Sonth London Railway .. | Btock m 28% 216 39 — 41 39 — 41 403 39 
. ae: & Co., » Now. 1 to 85 000, nes | 8 | 5% | 2%% | .. | Me 3» lj— 2 
: o g. Debs., 1 to 900 of £100, an | 
100,000! Sol to 11,000 of £50 Red. — and | 15% | 595, | 59, | 14 —99 xij 94—99xd | .. 
99,961 Edison è Swan United Elec. Light, “A” shares, £3 paid, 1 to 99, 261 5 Nil Nil : li-—- 1 lj— 1g 1 
1719 | Do. ~--~. do. 121 shares, 01—017,189 . ' 6 Nil Nil ; 2 -- af 2 — 24 - 
Do. do. 4% Deb. Stock Red. 10 | 4% 49, | 4 83 — 88 xd; 83 — S8 xd i. 
Do. do. 5 % 2nd Deb. atack Prov: Certs. - all pd. 100 5 «, 65% | 56 89 — 94 | 81 — H 
112,100 ! Electric Construction 1 to 112,100 — .. 2 16% | 4% Nil y— 1 1 d i 
81,890 Do, ae: 2 o% Cum. Pref., 1 to $1,990... ig 2 79, | 75 7% 24— 24 1 24 of 193 
390,000 Perp. 1st Mort. Deb. Stock . .. | Stock | 4% | 4 e 4 96 | 95 — 95 — t8 
35.000 | General Blectre Co. (d ) 5 59, Cum. Pref. ... .. .. ..| 10 5% | 5% J |) 91— 10 xd 9)— lüxd ' .. 
200,000 Do. Mort. Deb. /.. ... ws. | Stock | 4% | 4% | 49, | 951—001 | Of —-101 |: 2 
200,000 | |  Benleys (W. f. i Telegraph orks, 4 iir eal " T. m b 20% ; 15 $ | 15 rs | LL r | H — m l 124 lij 
300,000 ES. 4 5 44 4} 44% | 5à— 5 ENG 
$5,900 Do. 4 onc Deb. Stock 4 
$4000 | India-Rubber, dune Pirene ty Telegraph Works ja x iri 10" i we is | Eh 15) xd vocat | 153 
300,000 | Do. do 4% Ist Mort. Deb. | 100 4 4% | 495 . 100 —103 10) —103 
85800 Liverpool Overhead Railway, Ord. . 55 es zs v 10 T Ts |! 13% ' 34— 3 $4— au | hi 
nae 4 Do. do. Pre £10 paid ..  .. .. l 100 |59!5*$ Bw | 9— af %— $61 " 
SAO | Telegraph Aa and 49% Deb: Bay x 12 20% | 20% | 16% ; 31 — 33 31 — 33° | 303 3l 
Deb. Rds Tos, itol, 1800 Red. 1909 100 4% | 4% ' 4% | 101 —108 xd | 101 —103 xd E : 
9400008 | ! Waterloo & City Railway, Ord. Stock 100 8596 3% | 83% 90 — 92 | 9c — 92 | 


————— a — — ee 


. : H E 
& period of nine months, — 1 Quotations on Liverpool Stock Exchange. | Unless otherwise stated all shares are fully paid. — €! From Manchester Share List. 
AE N a Lm —————————— - =- -z 5 
: Bank rate of discount 2} per cent. (March 9th, 1905). | 
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^ SHARE LIST OF. ELECTRICAL COMPANIES (continued). —ELECTRICITY SUPPLY COMPANIES. 


! Btock Closing Closing Business done 
uc NAME. or piis for the Quotations | Quotations week ended 
: Share, | 'a9t three years. | July 5th. | — July ]9th. — | July 12th, 1905. 
j 1 1902 1903. | 1904 Highest. Lowest. 
29,377 | Brompton & Kensington Eleetric Light Sup., Ord. a 1 to 20,000 oe | b 8% 110% |10 ENSE -— 91— 10] 9 — 10 9j oe 
10,628 Do. do. 7% Cum. Pref... 5 7 7 9 — 10 T 
288,782 | Central Electric Supply 4 Guar. Deb. Stock .. T i .. | 100 4 si- to 103 —106 T T 
Se CBsung Cross and isa jectticiy | Supply p NE | : 10 e ; ; : E 8 ot n n RS 
, oO. i um. . ` E 
ges Do: do. pos) Undertaking " 4$ % Cum. Pref. .. | i d d» 4 Sha | ! 1 : x4 i 413 bs 
. O. ee . o* ee ee 1 = x p X 
850,000 Do. do. 4% Deb. Stock Red. .. gen Sie ..| 100 4% | 4 $ 4% 105 —107 104 —106 m 
150°000 A E, Pih t Deb. Stock Red. ss ws Stock 4i $ 4 & ug 18 —110 " 108—110 xd T. 
70,505 City of London [pr Lighting, Ord. 40,001 —10,95.. .. .. | 10 |5% |5 $ 6 2 Ti 11 | 10— 1H 10g | 10i 
i , um e to ae ace ° == . si * 
400,000: Do. . > Deb. Stuck, Scrip. (iss. at 115) all paid .. 2 M 5 & 5% 5 * 122 —-126 xd | 122 —126 xd ; ; 
. 300,000 Do. 2nd Deb. Stock, Prov. Certs., all paid . .. | 100 44% 44 4 103 —105 xd 103 —105 xd |. : 
80,000 | ^ eroe London LE ao. O6 oj Pre Tani coo.) 1 l64$ | ee | 64 | whi | nj-m | imi 
’ e 1 
400,0001 Do a 43 95 Deb. 8tock . bs “8 4 112 —115 xd 11] —114 xd 111 il 
250,000 Do. do. d X 2nd Deb. Stock i5 Stock 4 103 —105 108 —105 1 x 
10.000 € 8 Elect Corporation, Ord. Phares. " 5 i & T = a | no ? 8H 
1 . O. 6 €, Cum : — — = 
300,000! do. 43 % 1st Mort Deb. Stock 100 4} 13% 44% 107 —109 107 —109 n M 
21,000 Kensington and Knightsbridge Electric 2: . a, 5 10% |12* 12 % 114— 123 10;— 11} bot s 
136,000 do. do. 4% Debenture Stock — .. | Stock | 4% | 4 4 101 —103 98 —-101 1 100 
pores London Electri Supply Sorento: Limited, aS DS . 2 : | RS A il k : — d ja d " fee 
371,895 : do. do. 4% lst Mort. Deb. Stock Red. Stock | 4 2 4 g 4% | 98 —101 99 —102 100 » 
100,000 Metropolitan Electric Supply, 1 to 100,000. 5. 73 «€ 110% 93— 10 — 93 d 
76,121 Do. do. 3 5 Cum. Pref. 1—71,106, £3 paid. 5 44% | 4 » % bü— 6axd — Dh 5a 
250,000! Do; m dub rc ae eee ee ee a ene ae 
P o. oO. *& Mort. Deb. Stoc e zx ..  Btoc -— x — X 
250,000 | Midland Electric Corporation, 44 % 1st Mort. Deb.  .. y x 100 | 44% 44% aio, 99 —101 xd 99 —101 xd 3 
n Roping Hil blecuie Lighting i oi ae 2 EN 100 6 2 : 2 l % Di s | i M xd s 
, 4% 1st Mort. De T m se 1 4 100 — — xx m 
40,000 | St. James’ and Pal! Mall Electric Light, Ord. .. S 144% | 143° Ws ur 143 | 1851— 143 | 1 13 
20,000 Do. do. do. 7 2% Pref. 20.081 to 40,080 b T% | 195 , 7% &—9 b 8—9 | 8 E 
150,0001 Do. do. 34 4% Deb. Stock Red. a 100 96 34% | 34% 97 — 99 xd 97 — 99 xd ! 984 96 
12,000 | Smithfield Markets Electric supply, Ord. 5 28% 4 96 4 9$ 28— 84 | 2%— 3} ET ss 
50,000 Do. do. ^4 % Deb. Stock . Btock | 4% 4% 4 96 79 — 83 79 — 83 NM 25 
65,000 | South London Electricity T Ord. T 5 13% 3 95 4% = 4 98 e 
100,000 | South Metropolitan Electric Light and Power Ord .-. 1 Nil Nil Nil i — i es ys 
50,000 (Late Blackheath and Greenwich u i 1 Nil 1% 7% 1 1 1i— 1 a js 
100,000 Dist. E.L.Co.) 44% Ist Deb. Stock Kl 100 | 44% | 44% | 44% | 100 —108 106 —108 i » 
a Urban Demie Supply, Ord. caves Sf A 5 : M : $ | : % A ti = s$ | 44 : 
' do. 5 &%, Cum. 5 si 6 = à— “i i 
200,000 Do. do. 44 % Ist Mort. Deb. Stock Red. |. + .. .100 a * | ma 104 —106 104 --106 1044 | -.. 
110,000 Westminster picopi Supply, Ord. - as as = | 5 12% | 134% | 14 b 124— 13 | Ni— 124 | 124 11} 
28,151 Do. 5 % Cum. Pref. 5 | 5% | 5% 6 | Gjxd ,  6j— 6R xd | l 
[ i .| 
Shares not officially quoted :- Mackay Companies, ord., 40—41. Pref. 74—"'i5. 
* Subject to Founders Shares. 1 Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, July 12th. 
2 Latest Fortnights | "^ Latest — — Fortnight'8 
CHEMICALS, &c. | Price. | Ine. or Dec. | METALS, &c. (continued). | Price.  : Dec.orInc. 
a Acid, viva) drochloric - .. perewt. | 5/- | T p Copper Sheet £a s e perton |: yon | - 
Gs, 35 itric .. m .. perewt, 22/- s f o 5 Rod. .. per ton ; 
a „ Ozalic.. T oe .. perewt. | 82/- ! xi e X (Electrolytic) Bars +. per ton | £70 10 
e „ Sulphuric... m .. per ewt. | 5/6 | : | € n es Sheets .. per ton £87 
a Ammoaniac, Sal . .. perewt. ©  42/- e = a Rod .. per ton £81 
a Ammonia, Muriate (erystal .. perton | £33 10 | | F e V. ae H.C. Wire per ^x | ae 
a a .. per ton £30 i a Ebonite R T vs S0 perlb. ! 
a Bleaching powder n za .. per ton | £5 5 | i 5s Sheet ae is .. per ib. | 8j. 
a Bisulphide of Carbon ..  .. per ton £15 | s | n German Silver Wire .. — .. per lb. " 1/6 "E 
a TAX .. ss .. per ton £13 ne ; | h Gutta-percha, fine m .. per lb. - to 7/- pu 
a Benzole (90 PAI i v4 .. per gal. q/- e | h India-rubber, Para fine .. .. per lb. 5/44 to 5/54 , dec. 
a, 00/9909) .. . ..  .. per gal. 5/6 | " | i Iron, Charcoal Sheets .. per ton £18 B 
a Copper Sulphate da 3s .. per ton £20 5 i i, Pig (Cleveland warrants) per ton 45/6 , 3d. dec. 
a Lead, Nitrate - e .. per ton £25 ! i ,, Forgings, according to size perton | From £11 | s 
a ,. ‘White Sugar.. pi .. per ton £1 i 4, Scrap, heavy per ton > 47/6 to 50J- : 
a n nep ced jos $a .. per ee uw | i ,, Wire, zülvanitod No.8 . per ton zn m i a 
a Methylated Spiri per gal. 2/ 131 : 
a Naphtha, Solvent (90 p^ at 160°C) per gal. 5/6 | 9 Lead, English Ingot s .. per ton { £13 176 } 5/- inc, 
a Potassium Bichromate, in casks per lb. 8d. | Sheet... .. per ton £15 10 5/- inc. 
a Do RUNG Cono LN .. per ri [| aa | ! A Manganin Wire No. 98 . .. per fe 215 r s 
a Potassium Cyanide .. per lb. . g Mercury S per bot. 
a Shellac .. perewt. 147//- | d Mica (in original cases) small . per Ib. 6d. to 1/- 
a Su poate et Magnesia Vs .. per ton s D d , " ýs medium per Ib. v^ to 4/- 
a Sulphur, Sublime owers  .. perton £ i d », large .. per Ib. 4/6 to 8/6 
a 5 i ist ered , .. perton £5 10 | p Phosphor Bronze, plaincastings per lb. 1/1 to 1/3 
a Lum .. per ton £5 ; p vi rolled bars & rods per Ib. 1/1 to 1/3 
a Soda, Cnustie white 70 o) .. per ton zio | p i ss aps & sheet per lb. 2. 
a 'rystals & .. per ton o Platinum .. per oz. [- 
a Sodium Bichromate, casks .. per lb. 23d. . e Silicium Bronze Wire .. perlb. | 104d. to 114d. 
a »" Cyanide... .. per Ib. qa. i : Steel, Magnet, NM p n per ton ENS 
| J in a 
_. METALS. &c. l | | | a 2i "d m | £142 10 40/- to 
b Aluminium Ingots, in ton lots .. perton £190 | g iin, Es es s si Perton to £148 19 50/- inc. 
b ss Wire, in ton lots .. per ton £168 | | » Wire, Nos. 1 to 16 . per lb. 1/8 . | ds 
b Sheet, in ton lots .. per ton | £166 P White Anti-friction Metala— 
b Babbitt's metal ingots  .. per ton £43 to £140 | “ White Ant” brand. per ton ' £43 to £65 
c Brass be e E to 12°) basis p iD 7 " | j Yarns, eii Cotton, on sp "Is per Ta 8d. | 
če y "u razed) pt pef lb. : j » 6lea. Flax .. per Ib. bgd. | 
€ n w Polia drawn).. .. per Ib. 8id. | j = 8 ply 10 Ibs. Russian  .. perlb. | Afd. 
¢ Copper Tubes (brazed) |. |. ber iby Ma IEEE othe Haan ne | chron] dt E 
" » (solid drawn) .. per Ib. 104d. k Zinc, 8h't (Vieille Montagne bnd. ) em ton 271 15 7/6 inc. 
g g Copper Bars (best selected) — .. per ton £80 


—— ae 


Quotations supplied CE. :—a G. Boor & Co.; b The British Alumigium Co., Ltd. ; c Thos. Bolton & Bons, Ltd. ; d F. Wiggins & Sons; e Frederick 
Smith & Co.; f India-Rubber, G.P. and Teleg. Works. Co., Ltd. ; g James & Shakspeare ; h Edward Till & Co.; i Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd. ; k Morris Ashby, Ltd. ; m W. T. Glover & Co., Ltd. ; ; n P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd. ; p The Phosphor Bronze Co., Ltd. 

! 


* Zorene."—On the 6th inst. a demonstration of this to may be conceded as the result of dipping treated articles in 


material was given at the Westminster Palace Hotel by a foreign water, but we could detect no sign of the alleged penetration even of 
gentleman, who was addressed. as “ Doctor," and, according to the a porous sandstone, and we consider that too much has been claimed. 

ae: 3 : i ? ’ E Bright iron will not rust if covered with a skin of varnish, so that 
Evening News, has a Chair at Brunn University. Its composition is 


treatment with Zorene may not amount to more than a surface 
the Doctor's secret, but it appears to be some form of coal tar pro- lacquering. We are informed that a committee is to be formed of 
duct and an acid. Applied to wood, rope, stone, iron, steel, slag, independent engineers and othersto make thorough tests of Zorene. 
&c., Zorene is claimed to render them more dense or waterproof or The necessity for such a committee was, we are inclined to think, 


rustproof, according to their quality. It is claimed that Zorene demonstrated by the demonstration, for it should certainly be 
will penetrate even so dense a substance as hard granite, and that made quite clear whether the claims made for Zorene can be sub- 
it forms a compound with water or as the result of the presence of stantiated. Its penetrative power in particular was not by any 


water, which fills the pores of the material with a vulcanised sub- means proved, nor so far is there any proof of the endurance of the 
stance. That Zorene does waterproof surfaces it has been applied treatment longer thau paint, creosote, &c. 


À: * 
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NEW ELECTRICAL ENGINEERING LABORA- 
TORIES, LIVERPOOL UNIVERSITY. 


Tue new Laboratory of Electrotechnics in connection with 
Liverpool University was opened on Saturday afternoon last, the 
event being one of much scientitic interest in the North. E-fore 
the opening of the laboratory, the Degrees of the University were 
conferred on the successful candidates by ‘the Chancellor of the 
University, the Right Hon. the Earl of Derby, K.G., G.C.B., LL.D., 
at n large and influential gathering in St. George's Hall. The 
ceremony of opening the new laboratory was performed by Sir 
Joseph Wilson Swan, M.A., D.Sc., F.R.S., and was of a two-fold 
vharacter. After the Degrees had been conferred at St. George's 
Hall, Sir Joseph. delivered an address in which be reviewed the 
progress made by electrical science during the last 25 years, 
especially in the domain of electrical engineering, in which an 
amount of capital was engaged which Mr. Garcke reckoned 
at 230 millions sterling; how far it was going to extend it was 
impossible to say. Electrical industries had a close relation with 
another industry, that of chemistry, and in that neighbourhood the: 
had examples of it; he referred to the electrical production of 
. sodium, soda and chlorine at Runcorn. Sir Joseph proceeded to 
allude to the new laboratory, and closed his remarks by expressing 
the hope that it might be of use not only to the students, but also 
to the University and to the world. 

The new laboratory is situated in Brownlow Street, and here, in 
the lecture theatre, Sir Joseph Wilson Swan addressed a crowded 
assembly on the position and objects of the laboratory, and 
expressed the earnest, wish that prosperity might attend those who 
taugbt in it and those who worked in it. | 

Electrotechnies has been taught at Liverpool for the last 12 years, 
first at University College, and latterly at the matured University of 
Liverpool. For the first seven years of the 12, electrotechnies formed a 
branch of the department of physics, and was 
under the control of the Professor of Physics. The 
work was carried on in temporary premises 
adjoining the original building of University 
College. In the year 1900 a lectureship of 
clectrutechnies was established, and Dr. E. W. 
Marchant was shortly afterwards appointed 
lecturer to this department. At that time 
effurts were being made to establish a Univer- 
sity of Liverpool, and funds were being raised 
fur that object. Among the donors to the funds 
was Mr. David Jardine, of Liverpool, who 
eoutributed the sum of £10,000, expressiug | 
the wish that the money should be used to- 
endow a Chair of Eleetrotechnies. Such a 
chair was, accordingly, established, and the 
professorship was offered to Dr. Marchant, who 
acupted the position. Steps were then taken 
ty provide a suitable home for the work of the 
department, and the building of the new labo- 
ratory was erected from the designs and plans 
prepared by Messrs. Willink & Thicknesse, 
Liverpool. The contractors for the building 
work were Messrs, William Thornton & Sons, 
Liverpool. A sum of £12,000 was advanced 
from the University Fund to defray the cost 
of the building, and a sum of £1,000 was. 
provided by the Lancashire Cotnty Council 
tuwards the cost of fitting up the laboratory. 

The new laboratory has a plain front, show- 
ing four stories and a basement, and is con- 
strueted of brick with stone dressings. An 
arrangement has been made by which, for the 
time, the large basement of the natural history 
and botanical laboratory adjoining will be used for electrotechnics, 
and the two upper stories of the new laboratory building will he 
used for geological work. | 

A dynamo room measuring about 60 ft. x 56 ft. was constructed 
in the basement, the walls being lined with white glazed 
bricks. The heavier machines stand on brick beds furnished 
with foundation rails, some 16 in. above the level of the concrete 
Éoor. 

The principal source of electrical power in the laboratory is a West- 
inghouse standard direct-current four-pole generator giving 223 Kw. 
at 230 volts, to run at 300 r.p.m. This is driven by a Westiug- 
house t wo-cylinder vertical gas engine. The set is intended mainly 
to supply current for lighting the building, but it will also be used 
to charge a battery of 58 cells which has been installed in a 
trom on the ground floor. The item of next importance 
in the dynamo room is a fully-equipped electrice tramcar 
truck of Schuckert pattern and construction, which has been 
presented to the laboratory by the Corporation of Liverpool. 
The truck has two Schuckert motors of 25 Hp. each, and 
a controller by the same makers. Among the other machines 
i the room are two single-phase generators and a two-phase 
motor-gencrator, by Witting & Eborall; a direct current generator 
of 45 volts x 85 amperes at 960 r.p.m., by Siemens Bros. ; a three- 
phase generator with 10 poles, by Fuller & Wenstrom; a rotary 
converter of 460 volts x 22 amperes, to run at 1,500 r.p.m., by the 
fame makers; a Johnson-Phillips dynamo of 55 volts x 80 
amperes; and a Heyland single-phase motor. Other machines 
lave been lent. to the. laboratory by the Lancashire Dynamo and 
Motor Co., J. H. Holmes & Co., Crompton & Co., and other firms. 
The dynamos are worked by motors driven by current obtained 
from the Corporation mains. Driving is done chiefly by belts, 


/ 


shafting and pulleys, but it is intended to substitute direct driving 
by motors for the belt system. 

If necessary, current for lighting the building can be obtained 
from the citv electrie mains, but ordinarily it will be obtained 
from the generator worked by the gas engine. It ^R, contemplated 
to make free use of the lighting system of the building for 
demonstration purposes, the system being regarded as a loadfwhich 
may be varied to suit the work in hand. 

The available .energy will be distributed and controlled chiefly 
by two main switebboards, which stand at one end of the dynamo 
room. One of these will control the supply for lighting. This board 
is of slate, and has two panels, black cnamelled on the front, 
carrying a change-over switch by which the supply ean be taken 
from the city mains or from the principal generator, three 
direct current meters of the International Electric Co.’s manufac- 
ture, and three N.C.S. ammeters. 

The second switehboard is intended for general use by the 
students. It consists of four panels of marble, each furnished with 
a number of screw terminals. From the back of the board wires 
lead to the principal rooms. By this means any machine may be 
brought into communication with a particular class room,-or with 
the lecture room. e oct i; 

A spacious and well-fitted workshop adjoins the dynamo” room 
The chief machines which it now contains are a planing machine, a 
drill and two lathes, belt-driven by a 2-H.P. British Thomson- 
Houston motor. | 

A laboratory for senior students, 34 x 28 ft., has been fitted up in 
tlie basement for the study of transformers aud alternating currents. 
Two three-phase transformers of Witting & Eborall’s core type, and 
asynchronous motor of Mather & Platt^s construction are installed. 

High-tension work will be carried on in à room 35 ft. x 13 ft., 
also in the basement. A 20,000-volt transformer of {Witting and 
Eborall’s oil-cooled pattern has been "provided for work of this 
kind. ‘The testing of insulating materials for " breakdown " strains 
will be done here. An adjoining room has been set. apart. for the 
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testing of iron and steel for magnetic and other properties, Gal- 
vanometers, permeameters, and other instruments for work of this 
kiud have been provided. 

A museum has been established in a well lighted room in the 
basement. 

The testing of electric lamps will be carried on in two rooms in 
the basement, in which suitable apparatus has been installed for 
carrying on life tests at constant pressure, the latter being auto- 
matically regulated within 1 part in 400. The generator employed 
is driven at constant speed by a motor which receives cur- 
rent from the main battery. A room has been set apart for 
photometry. 

Another room will be provided with standard instruments, which 
will be compared periodically with the standards at the National 
Physical Laboratory, A small battery cousisting of some 20 cells 
will be installed for use in this room. 

Two other rooms in the basement, each 27 ft. x 20 ft., will be 
used for original work. One of these contains a Duddell high- 
frequency oscillograph. The second room will be used as a motor- 
testing room, and a switchboard has been provided, by which 
current. can be obtained. from the dynamos or from the main 
battery. . 

Dr. Marchant’s office and private experimenting room are on the 
ground floor, and on this floor there is a galvanometer room. Eight 
galvanometers, made by the department, are now in use in the 
laboratory, and there are also three ballistie galvanometers- two of 
Crompton & Midgetts construction, and one of Nasmyth & Mathers. 
For Wheatstone bridge work and other special observations, a 
galvanometer by Nalder Bros. & Thompson will be employed. 

A room on the ground floor will be used. asa junior laboratory, 
and possesses a marble switchboard fitted with screw terminals. In 
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án adjoining room, at the back of this board, the main battery of 
the laboratory is situated. The battery consists of four sets of 10 
cells each, and two sets of 9 cells each, the cells being of Chloride, 
Tudor and Electrical Power Storage Companies’ types. The cells 
are connected with the terminals of the switchboard. 

A lecture theatre which will seat 130 persons has been provided 
on the first floor. In another room on this floor there is a Duddell 
oscillograph, and provision has been made by which any dynamo in 
the dynamo room may be connected with this room. A library and 
reading room will be established on the same floor. 

The electrical fittings, throughout, were supplied by Messrs. John 
Hunter & Co., Liverpool. 

A special feature of the laboratory and its arrangements, is the 
provision which has been made by which the different generators, 
batteries and more important instruments can be utilised in the 
lecture room and other rooms for demonstrating purposes, through 
the system of wires and terminals which has been adopted. 


THE EFFECT OF STEAM JACKETING ON 
EFFICIENCY. 


THE author of a paper on this subject, read at the Liége 
meeting of the Institution of Mechanical Engineers, is Mr. 
A. L. Mellanby, of Manchester School of Technology, and he 
belongs to that school of thought which would have us believe that 
the effects of condensation in the steam cylinder are due, not to 
condensation, but to leakage past the valve. This demands that 
we should abandon the belief that the interior surface of the 
cylinder, &c., suffers a very considerable range of temperature when 
in contact with steam of varving temperature. It asks us to 
believe that while valves leak steam from the steam chest into the 
cylinder, the piston kindly refrains from any such amount of 
leakage. 

It is at least certain that there is usually more steaiu present, as 
steam, in a cylinder at the end than at the beginning of the expan- 
sion. From D. K. Clark and Hirn onwards this has been reasonably 
explained by cylinder condensation, and the newer sehool do not 
appear so far to have advanced equally cogent reasons for their new 
theory. Our present author also does not seem consistent iu bis 
findings, as we shall see later. It is well proved by vears of 
experience that the jacket will secure economy according to its 
conditions. Watt understood the jacket, or he would not have 
used it as an antechamber to the cylinder. 

By so doing he transferred condensation from the cylinder to the 
jacket, whenee it could be drained without re-evaporation. Men 
who do not understand steam may be heard to rail at the Watt 
jacket on the ground that it is folly to cool the steam bv passing it 
through a jacket in hopes of making the same steam act better in 
the cylinder. Such un argument, of course, arises from an entire 
misconception of the properties of saturated steam and its behaviour 
in the jacket and in the cylinder. The inconsisteney of the position 
to some extent comes in the fact that the use of jackets in the 
present case was to lessen the steam consumption of the engine. 
This points to a reduction of cylinder condensation, not to reduced 
leakage. 

The engine tested was a little one of the compound horizontal 
side-by-side type, with cylinders 114 and 20 x 36-in. stroke, and 
with Corliss valves to the H.P. and slide valves and Meyer plates to 
the L.P. cylinder. In orderto magnify the effect of the jackets, it was 
run at about 60 r.p.m., or half its normal speed, and tests were made at 
8:1, 12:3, 18'0 and 25 expansions with and without jackets, the L.P. 
cut-off remaining fixed throughout. 

The effect of jackets at 25 expansions was such that while 163 1b. 
of steam was condensed in the L.P. steam chest when jackets were 
off, this was reduced to 129 lb. with steam in the H.P. cover jackets, 
and to 99 lb. with steam in all cover and barrel jackets. The H.P. 
cover jacket condensed 66 lb. when it alone was acting, and 46 Ib. 
when all jackets were acting. Without jackets the engine used 
1,603 lb. of steam per hour. With H.P. cover jackets only, it used 
only 1,569 lb., including: the jacket, and with all jackets on it used 
1,693 lb. Taken alone these figures would show the H.P. cover 
jackets to be worth about 2 per cent., and all the jackets to be a 
loss of 6 per cent. -But the r.H.». in each case was 81:0, 780 and 
92°0, and the steam per r.H.P.-hour 19°75 lb.; 20:1 lb. and 18:35 Ib. 
Now, if these figures mean anytbing, they mean that the H.P. 
jacket prevented a lot of condensation in the H.P. cylinder, and the 
engine was therefore kept so short of steam that, insteud of a mean 
pressure of 84 in the L.P. cylinder there was only 7:3. When, 
however, jackets were steamed throughout the engine, such water 
as there was condensed in the first cylinder was re-evaporated by 
them, and the mean pressure in the L.P. cylinder was raised to 
13:0 1b. ! ! ! and the mean referred pressure in the three trials was 
247, 23:6 and 283. 

The steam fed to the H.P. cylinder was respectively 07452, 07421 
aud 0'415 lb., and to the r.p. cylinder 0'406, 0:385 and 0:387 lb. per 
revolution, the difference being, of course, drained from the jackets. 
At 18 expansions the use of the H.P. cover jackets made the engine 
a mere fraction less economical per 1.H.P.-huur, and the most 
economical result was when the L.P. barrel jackets were off. 

At 12:3 expangions the H.P. cover jackets did succeed in produc- 
ing economy, and again the best result was with the L.P. barrel 
jacket off, Qut it was only as 172 to 173 better than with all the 
L.P. jackets off. 

Again, at 8'1 expansions the best result was with all jackets on, 
and the next best with all off. 

It is clear that, at least as regards this particular engine, the benefit 


of jacketing arises from more steam, as steam, and less steam, as 
steam and hot water, being passed through the r.P. cylinder, and 
the figures appear to be a powerful argument in support of the 
established theory that cylinder condensation, and not leakage, is 
the responsible factor in reducing engine efficiency. 

As with superheating so with jackets, less steam can get into an 
engine with a given cut-off. Given a fixed cut-off to the first 
cylinder, more work can only be got out of an engine by using the 
cylinders as a continuation of the boiler to which end one would 
omit H.P. jackets, and thoroughly jacket the receiver and L.P. 
cylinder.” The H.P. cylinder might even with advantage at times. 
be specially cooled in order to admit more steam for subsequent re- 
evaporation. Wasteful, of course, as such a practice would be, it would 
enable a maximum of power to be got out of an engine; with super- 
heated steam a later cut-off may be necessary, unless the benefit of 
superheat is sufficiently great to extend to the increasing of the 
mean pressure in the L.P. cylinder. 

We regret the author of this paper did not extend his researches 
in this direction. A few trials would be interesting to show how 
far the effect of superheat will extend in the direction of a higher 
mean pressure with less steam, to obviate the necessity of any later 
cut-off in the first cylinder. It is news to us, however, that it is 
the “general opinion that the temperature of the cylinder walls 
follows that of the piston, and that at the end of release the walls 
are cooled down to the* exhaust temperature." We admit the 
follows but the sequel depends entirely on the speed, &c. The 
steam has a certain range of temperature, and tbe cylinder 
wall is always attempting to attain the same temperature, 
aud succeeds partially at every speed, perhaps wholly 
at very low speeds. It seems absurd to haggle over 
such a matter. Time is so essential to the equalisation 
of temperature in even closely contiguous bodies, that we cannot 
imagine how the instantaneous coincidence came to be set up by 
the author, unless purely for the fun of arguing it down. If 
leakage is the serious matter claimed by the author, it is curious 
how the jacketing of the H.p.-cylinder cover should so seriously 
diminish it. : 

Though jackets are more or less obsolete, these tests are useful 
as an addition to the knowledge of steam behaviour, though we 
read the figures differently from the author. It is, of course, true 
that there is leakage; it is equally true, probably, that leakage 
takes place as water, not as steam, and, therefore, that super- 
heatiug should: be a cure for both the faults of leakage aud of 
cylinder condensation. 

We quite agree with the conclusion of the author that with 
150-lb. boiler pressure the mean referred pressure should be, at 
least. 40 lb. for best efficiency per B.H.F., the very usual method of 
judging an engine by its L.H.P. always showing the apparently best 
economy at a lower mean pressure per LH.P. than per B.H.P. 

The impossibility of getting full economical load upon a com- 
pound engine with a low load factor points to the probability of 
better results being obtainable from simple engines, especially with 
superheated steam. If cylinder condensation were of the small 
importance that some bave lately attempted to show, there would 
scarcely be so early a limit set by practice upon the ratio of expan- 
sion. It is because of cylinder condensation that engines must be 
kept small. 


A NEW METHOD OF TESTING 
ALTERNATORS..* 


THE testing of large alternators under normal full-load conditions 
is troublesome and expensive, even when the necessary amount 
of energy is available, and many suggestions, such as those of 
Mordey and of ‘Behrend, for reducing the power wasted during the 
test have been made. These methods necessitate alterations in the 
connections of either the armature coils or the magnet coils; if 
serious mechanical stresses are to be avoided, they can only be 
employed with machines having very large numbers of poles, aud 
even then the magnetic conditions are not accurately the same as 
those which exist at normal full load. The method described below 
involves no change whatever in the connections of the machine, 
and requires the expenditure of only sufficient energy to cover the 
losses of the machine, and yet every part of the alternator reaches 
the same temperature as it would after a real full-load heating test. 
The method involves a previous knowledge of the separate losses of 
the machine, but these are, in any case, determined in the ordinary 
course of a systematic test. 
Suppose a certain machine has— 


a friction loss of 10 KW.. 
an armature c?R loss of 20 Kw.,8 
and an iron loss of 100 Kw. 


In the course of an hour's run at full load the loss of energy will 
be :— 
10 x 60 = 600 Kw.-minutes as friction, 
20 X 60 = 1.200 x w.-minutes as c?& loss in armature, 
100 x 60 = 6,000 Kw.-minutes as iron loss, 


Let the machine run for five minutes with the armature short- 
circuited, and at such an armature current that the armature c’R 


loss is 60 Kw., ùe., at a current equal to V3 times the normal current. 
Next let the machine run for a further 10 minutes with opeu arma- 


—.* Abstract of an article by Messrs. Hobart and Punga in the 
Elektrutechnische Zeitschrift for May lith, 1905. 
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ture cireuit, but over excited, so as to give an iron loss of 150 Kw. 
If this eyele of operations is repeated regularly throughout the 
time of the test, it is obvious that— 


10 x 60 = 600 Kw.-minutes will be lost in friction per hour, 
60 x 20 = 1,200 kw. ,, 7 in armature C*R watts  ,, 
150 x 40 = 6,000 kw. ,, i2 in the iron A 


or exactly the same loss in each case as would have occurred under 
narmal full load in the same time. There is still the loss in the 
magnet windings to be considered. During the short-circuit test 
this will be less, and during the open-circuit test it will be greater 
than the normal, so that on the average it will not differ very 
greatly from the normal. If, however, great exactness in this 
respect is required it ean be obtained as follows :— 

In the above example one-third of the time of each period of the 
test was devoted to the short-circuit test and two-thirds to the open- 
eircuit test. These proportions can, however, be changed at will, 
and by varying the short-cirenit current and the over-excitation 
correspondingly, the total energy expended in the armature copper 
and iron per hour can be kept at the right value whilst the average 
exciting energy will have some other value than before. 
Except in very extreme cases (e.g., in the case of alternators which 
require only a very small change in excitation between no load and 
full load, and which at the same time have a very low value for the 
short-circuit current at full excitation 

normal full-load eurrent 
sible so to adjust the two time intervals that, whilst keeping the 
cg loss and the iron loss per hour at the correct value, the 
exciting loss per hour shall also have exactly the same value as at 
norma] full load. 

The writers, in fact, show how, with the aid of a curve con- 
necting exciting watts with the corresponding iron losses on open 
circuit, and on the assumption that the ratio of short-circuit current 
at full excitation to normal full load current is known, the exact 
proportions of each period to be given to the short circuit and 
open circuit tests respectively, as well as the exact value of the 
short-circuit current and of the over-excitation to be employed, 
it order to keep not only the armature loss but also the field los 
right, can be determined. This exactness would, however, hardly seem 
necessary, as, in any case, a simple calculation will always enable 
the temperature rise of a field coil at the correct full-load loss to be 
determined from the temperature rise measured at some other 
known number of watts. 

The well-known fact that the armature iron losses are always 
*mewhat greater at full load than at no load with the same 
terminal voltage, is approximately allowed for in the above method 
of test. As La Cour has shown, the full-load iron losses are fairly 
well represented by the sum of thè no-load iron losses and the iron 
losses with short-circuited armature, sothat the iron losses which occur 
during the short-circuit intervals of the above-described test will 
more or less exactly eompensate for the low iron losses (obtained 
from a no-load test, of course) employed in the calculation of the 
no load interval. 

In conclusion, the writers point out that a great saving in the 
tme taken to test a large generator can be effected by heating the 
machine up to the maximum temperature it is likely to reach before 
the commencement of the periodic test. The continuation of this 
test for an hour or an hour and a half will then, even in the case of 
the largest generators, allow the steady final temperature to be 
reached: Such a test is, however, somewhat unfavourable to the 
machine, for, starting with a cold machine, the temperature is 
rising asymptotically towards its final value, whilst if the machine 
is previously heated up, the temperature has to fall asymptotically 
towards its final value. ` 


ratio ) it will always be pos- 


ON THE TRAINING OF ENGINEERS AND 
NATIONAL STABILITY. 


By R. BROWNE. 


ALTHOUGH the well-being of this country depends prin- 
“pally on engineering, there is not a college or institution in 
the land where a complete trfining is given in any one 
branch of engineering, with the exception, perhaps, of the 
School of Mines, where, I am told, the student is fully 
trained, and, if successful in his examinations, leaves the 
school as qualified to start his work outright as a mining 
engineer, ‘This, if true, is satisfactory for the young fellow, 
and for the parents or friends who pay for the training ; but 
how is it with the civil, mechanical and electrical student ? 
Why, it is not only highly unsatisfactory, but is a discredit 
to the institutions which represent the engineering pro- 
fessions : a disefedit to the rich men of the country, espe- 
cially those who have made their fortunes out of engineer- 
ing. or those who could not have become rich without 
mechanical contrivances and engineering skill ; and, lastly, a 
discredit to our statesmen, who should be unceasing in their 
endeavours to help on our industries and trade by every 
means possible. - ` 

Being a member of any of the engineering institutions 
does not entitle that member to call himself a qualified 
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engineer, as no certificate of qualification can be given : and 
the diploma of membership issued by these institutions 
cannot be considered as carrying any qualifying title. There 
is, therefore, the greatest possible need for two or three large 
training colleges, with workshops attached, where a com- 
plete training could be given in every branch of engineering ; 
and after about five years of study and work, the qualifying 
certificate could be awarded, and the student sent forth to 
make his way in the world. The State, India, and the 
Colonial manufacturers and other employers would then 
know where to apply for properly trained men. 

We see fathers and mothers stinting themselves of many 

things for the purpose of educating their sons, and giving 
them a start in the world ; what, therefore, can be more dis- 
heartening to them than to find that after they have kept 
their boys at a technical training college or institution for 
three or- four years, they have then to worry themselves 
as to where a practical training can be had. A good 
practical training can be had only in busy engineer- 
ing firms, or with architects and civil engineers who 
have work on hand all the year through, but on application 
to these firms they find to their dismay that no pupils are 
wanted. 
. But what do we sce at the present time in the electrical 
engineering profession, and what can be more galling to the 
parents who spend their last shilling on their sons in order 
to give them the necessary training? We see in almost 
every issue of the ELECTRICAL Review that about £100 
a year, and in many cases much less—less even than some 
labourers can earn—is the usual salary offered when a shift 
engineer (another name for charge engineer) is wanted at 
any of the borough or municipal electricity works throughout 
the country; and for this pay he is tied up every day 
throughout the year, with the exception of the very short 
holiday allowed, which is generally a fortnight or three 
weeks. Just think of it! for £2 and less a week, Borough 
and District Councils make it a condition in their advertise- 
ments that all applicants for the post of charge engineer 
must have the necessary technical and practical qualifica- 
tions, and also some years of mechanical engineering experi- 
ence. Here we see that skilled and scientific attaimments 
are called for, and only a labourer's pay offered in return. 
There are, of course, a few corporations which pay their 
electrical engineers fairly good salaries, but with the exception 
of these few, the treatment is nothing short of disgraceful. 
If the electric lighting of towns and running of trams were in 
the hands of private companies, the pay of the properly 
qualified electrical engineer would be not less than double 
what ib is now. : 

There are, at the present time, thousands of well brought- 
up, well educated young fellows training as best they can 
for electrical engineering, but they are nearly all ignorant of 
the miserable prospects before them. 

It is of the utmost importance to the public that electrical 
engineers should be properly trained and qualified men, as 
unskilled work has been the cause of so many accidents of 
late to life and property. Is it not time, therefore, that the 
public were safeguarded by the Board of Trade, and incom- 


petent contracting men and others prevented from calling 


themselves electrical engineers, and undertaking work which 
should only be carried out under the superintendence of a 
skilled electrician ? 

It is exceedingly mean, unbusinesslike, and bad policy 
for municipal councils to want to run their electricity 
works on the cheap at the expense of or by underpaying their 
engineering staff. But in too many instances it is the 
municipal chief engineer himself who is to blame for the 
small salaries given, as he is unprincipled enough not to 
mind in the least what pay his assistant engineers are 
receiving, as long as he is himself getting credit for econo- 
mies and cheap management, which are usually the dearest 
in the long run, for men inadequately paid take but little 
interest in their work. 

. But to be plain, it is not only the engineering staff but 
the ratepayers who have to suffer in so many towns, owing 
to the large sums that have been taken in bribes by the 
promoters of municipal electricity undertakings, and to dis- 
honest management. Clerks of councils who are, with few 
exceptions, solicitors, appear to have everything in their own 
hands, and in some places do pretty well as they like, the 
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chairman and his friends on the council being influenced 
beforehand as to what business they should carry through at 
the conneil meeting: and the clerk and chairman usually 
get their way. The Holborn frauds and other recent cases 
onght to be a warning to the public that they should take 
more interest in municipal management. 

The rates at the present time are out. of. all proportion to 
the incomes of at least 90 per cent. of the people who have 
to pay them : is it not, therefore, enough to drive provident 
men to despair to think that they may soon be called on to 
feed as well as educate the children of the improvident. 
The men and women who, through drink and self- 
indulgence, neglect to feed and clothe their helpless little 
children are conte mptible beyond all words, and a pestilence 
to their sober and decent living neighbours, as well as to the 
community at large. Further, it would appear that no man 
has any right whatever to get up in Parliament or on a 
publie platform and tell other men that a law should be 
passed to compel the people who work and are thrifty to 
educate and feed the children of those men who will only 
work when they think proper, and who when earning. good 
wages will make no provision for hard times. 

When times are bad and there are many men and women 
thrown out of work throngh no fault of their owm, 
then works of public utility, suitable for men and 
women, should be started and paid for out of. the subserip- 
tions which are always generously. fortheoming from the 
well-to-do people of the e upire, at home and abroad. bnt 


certainly not out of the rates. Jn this wav the living 


would be earned, and self- “respecting people would be saved 
the dimiliation of receiving charity doles. And what a 
help it would be if the million and a quarter or so of 
pounds sterling that leave this country every year for foreign 
missionary work were annually subscribed for home Missionary 
work, where it is infinitely more needed in this climate of rain 
and cold. 

But Task all right-minded men, especially men who read 
the papers, and think sometimes of the general welfare, as 
well as their own, what do they think is the real cause of 
the want of steady trade and regular employment 2 To this 
question, the answer is, that it is the constantly-recurrine 
trade strikes which are almost wholly the cause of preventing 
the trade and commerce of the country from being steady and 
flourishing, Providing that we refused to be unfairly dealt 
with by other nations, I. believe. that trade would nearly 
double in volume, especially if workers in all trades were 
to free themselves. from being the slaves and dupes of 
trade union despots, and give up strikes as a means of 
bettering their position. 

The big engineering strike of a few years agó did. incal- 
culable damage to the whole trade of the country, and 
business ge ncrally has suffered from the effects of it, ever 
since, If manufacturers and merchants could. depend on 
their workmen, they, would soon be in a position to pay 
good wages, as contracts conld be made and ful- 
filled, and regular orders would be coming in; but 
business has never time to steady itself before some 
senseless strike is ordered by the strike masters, and everv- 
thing is put back again. How. therefore, can there be any 
stability while the workmen of the country submit themselves 
-to the orders of men, who know in their conseience that 
strikes will never better the pay or. position of the working 
man or anybody else, and who must also know perfectly well 
that nearly all the misery now existing in this country. has 
sprung from the paralysing effects of the strikes which have 
taken place during the last 10 or 15 years? And vet these 
are the men who have the audac ity to go up aud down the 
country stump-speeching. the doctrine that. industrious men 
who work all the year round for what they can get, and by 
their industry keep themselves and their families decent, 
should be made to pay rates for the support of the families 
of men who stop work at the time their services are most 
needed, and remain idle until they are ordered to begin work 
again, This is what the liberty-loving British workman of 
the present day has come to. THe is no longer a free man to 
do as he likes, but has to obey the orders of men who are 
getting their living out of strikes, and by the sowing of 
discord throughout the land. Phe Injury caused during 
long strikes to the health of the strikers and their families 
throngh bodily suffering, and to their morale and welfare 


generally, can never be repaired, and the money lost in wages 


is never regained. 

Without trade, where would we he? Why, 30 millions 
out of the 40 millions of the English population would have 
to go over the seas to find bread, or die for want of it in 
this country of eternal rains and biting winds, where hardly 
enough corn can be grown to feed our poultry on. There- 
fore, "unless our trade is maintained and inci reased as times go 
on, and our fine ships kept filled with cargoes on their out- 
ward and homeward voyages, a decline might set in from 
which there could be no recovery. But let us keep our star 
in the ascendancy, and. prosper by houest trading, pluck and 
hardibood, as in the olden days. The honest man, let him be 
ever so poor, can look the whole world in the face. E cannot 
believe. that my countrymen, English, Scotch and Trish (I 
am an Irishman myself), will let themselves be beaten in the 
hie world struggle going on for supremacy in trade and 
commerce ; bat let us without delay be up and doing, and 
give up « despairing : let men give up whining and poor- 
mouthed talk, and be men, showing a determination that by 
honest. endeavour they will succeed. in their business affairs, 
keeping in mind always that wealth obtained by unfair 
means and without work is certain sooner or later to bring 
a curse or a taint on those who gain it, or on their 
SUCCOSSOTS, 

The men who gain wealth by successful enterprise 
and hard work, doing others good as well as themselves, 


should be esteemed and not envied: in. fact, men of this. 


stamp are the salt and mainstay of the country. 

When F look at the fine warehouses of the London 
merchants, and the tine shops of the retailers, I say to 
myself were it not for these business houses in London and 
the big towns, the beautiful equipages and horses and other 
splendours which we see daily would soon disappear from 
our streets and houses: and yet there are tens of thousands 
of people, young and old, who, in their supreme conceit and 
ignorance, speak of trade and tr a in the most con- 
temptous terms, 

| wish also that our young men would talk less of cricket 
and football and think more of what good they might be 
doing their employers, as by helping their employers. they 
would be also helping themselves. I never take any interest 
in ericket. now, for the reason that far too much valuable 
time is wasted over the game, out of the most. useful vears of 
men's lives: and for the reason also that when one side or 
the other think they are going to be beaten, they do their 
utmost to drawl out the time so that the game can he 
declared a draw. It is not sport. The game used to be 
considered more of a schoolboy pastime, but it is made a 
business now, hy men who ought to know better; and the 
professional erie ‘keter who can hit up a big score, or screw 
the ball in on the wickets is talked about as if he were a 
great hero who is performing splendid services for his 
country's good, I wonder that some of these men do not 
exhibit themselves at the public halls, as they would be sure 
to draw full houses. Jt is, however, another thing to 
watch a game of football, played and finished in one 
afternoon : but I hope we shall not again hear of football 
matches being played on any days except Saturdays, for the 
reason that, thousands would be drawn away from their work 
to go and see the play. , 

There is one subject, whieh T would respectfully remind the 
directors Of large companies aud employers about, and which, 
I think, deserves their serious consideration. [t is the shame- 
fully low salaries they pay to their clerks, and the lack of 
interest they take in. their daily life and personal. welfare. 
In fact, the salaries paid. to the majority of young City men 
are barely enough to pay for the decent clothes they are 
expected to wear, cheap board, and the season ticket on the 
railway. In the first place, better salaries ought to be paid 
where it is possible : aud in the second, when there has been 
a good vear's business. done, the clerks and. warehonsemen 
should be paid a bonus out of the protits. The prospect of a 
bonus once a year, would encourage men to take more interest 
in their work and their firm, as it would. be like sharing the 
profits with them ; and if all employers were to adopt. this 
system they would find themselves better off at the end 
of cach year. Indeed, I believe that many employers are 
doing this at the present time. ` 

It is de plorable that there are so many men in almost 
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every occupation who want to do as they like and as little 
as they can for their money, having no thought for the 
interests of the employers who have to find the work and 
the money to pay them with. "Tie sort of unmanly 
tehaviour is before our eyes every day: and it is only too 
me that many contractors and employers are driven into 
bankraptcy owing to their workmen taking a fortnight to 
do work that, might be easily done in a week. This is also 
a bad sign for the future prosperity of the country, and 
miesa men alter and conduct themselves with more manli- 
nes and honesty, employment and pay will become less and 
las as time goes on. | 

Qf all the sorry and senseless labour demonstrations 
stich have taken place of late, I think the march of the 
Northampton and Feicester men to London has outdone all. 
If the labour members of Parliament and the strike masters 
think that the Government and Parliament can be forced 
mo finding work for the unemployed everywhere, at the 
expense of the already heavily-taxed ratepayers, they are 
making a very grave mistake, unless they wish to see the 
bwak up of the British Constitution. All that any Govern- 
ment can do i8 to uphold and further by every means pos- 
shle the trade interests of the whole country. 


Returning to the question of the training of engineers, I . 


mmeniber that a short time ago the governing body of 
Kings College appealed to the public for half a million 
pounds for the purpose, no doubt, of enlarging the college 
and equipping it with plant and machinery of all kinds, 
with the view, I. presume, of making it possible for the pro- 
Tesors and staff to give a complete technical and practical 
traning in every branch of engineering. Whether the 
appeal has succeeded to any extent or not I cannot say, but 
what T can say is that King's College should be backed up, 
Y England wants to retain its world renown for engineering 
all and good workmanship. I am afraid that too many 
eell-off Englishmen think only of their own personal com- 
tor, and forget they ought to have a heart and mind to 
give what help they can to further the general well-being 
ef their countrymen. i | 

When the foregoing was written I had not read Mr. Gerald 
Balfour's speech on the Unemployed Bill ; but now that I 
have read it, I can only say that it is not within the 
nghis of Parliament to pass a Bill that will rob provident 
men of their earnings to provide work for the improvident, 
und for men who are themselves the actual cause 
f shortage of employment, owing to the employers being 
unable to depend on their services when there is work to be 
dme. Should this Bill be passed into law,\I foresee that a 
steater mistake for the well-being of the British race will 
have wever been made. 


RULES GIVING THE DIRECTION OF 
ROTATION OF THE FIELD AND ROTOR OF A 
POLYPHASE MOTOR. Za 


By W. PERREN MAYCOCK. 


Tre tfiowing Rules, {which have been formulated by the 
"rer, may or may not be of practical utility. They are of 
vme interest, however, as they enable the direction of 
matim to be found from simple diagrams of the stator pole- 
vmdmes and phase polarity-curves, with the pole numbers 
marked thereon :— ` 

ROLY. 1.—For a Two-PHase Motor.—Considering the 
"Vin af any pole at an mstant when it has definite polarity, 
whicherer pole in the other phase (on either. side of it) is 
“approaching” or ** inereasing” in the same polarity, will be 
“ the direction of rotation round the face of the stator. 

Roe 2.—FoR a THREE-PHask MoTOR.— Considering 
fhe sun of any pole in any phase at an instant when it has 
“Anite polarity, the nearest pole (on either side of it) in the 
ner! heise (tuking the order A BC A, de. ) that is of—or 
* Mptouching “—the same polarity al that instant, will be in 
es hrection of rotation round the face of the stator. 

* In fhe cuse of a three-pole machine, there is only one pole in 
fhe neri phase to consider, and the direction of rotation is then 
the nwrrest way round the stator face to that pole. 


' to their wider spacing. 


STREET LIGHTING WITH NERNST LAMPS. 


THE paper on this subject. read before the Municipal Elec- 
trical Association by Mr. E. E. Hoadley, borough electrical 
engineer, Maidstone, was perhaps the best of the lot—certainly 
the most practical and useful. Mr. Hoadley's experience of 
the subject, to which he has given special attention, extends 
over some seven years, and he is to be congratulated upon 
the considerable measure of success which he has attained. 
The importance of the subject’ needs no demonstration ; we 
shall, therefore, proceed to discuss the means adopted by 
the author to compete with the incandescent gas mantle. 
The most satisfactory form of Nernst lamp he finds to be 
the “A” type, having a vertical glower, and taking 
] ampere at 230 volts, with a luminosity of about 75 C.P. 
The *B" and “C” types were tried, but abandoned ; 
better results, however, are being obtained with the new 
“D” type, an improvement on the ** B," giving 75 C.P. 
for about 110 watts. . A variation of pressure of 4 per cent. 
above normal made very little difference in the life of the 
lamps, and vibration appeared to be equally harmless. The 
best results were obtained by using a 220-volt burner with a 
20-volt resistance on a 230-volt circuit, a conclusion some- 
what at variance with the statement that a 4 per cent. rise 
of voltage did not matter. About 350 of these lamps have 
been in use in Maidstone for three years, and in actual 
working it is found that the average life of the lamps is 676 
hours, with a tendency to improve. Clear glass globes are 
used, though prismatic glohes give a better light distribution 
—it being a well-known fact that the British publie, in 
estimating the effectiveness of a lamp, always looks straight 
at it, instead of turning its back to the light as it 
should, and is thus more favourably impressed by a 


brilliant point of light than by a really good 
illumination. Thirty posts have been fitted with the * D " 


type, which the author thinks will prove the most useful 
type for street lighting, but, with commendable caution, he 
will not commit himself to a definite opinion until he has 
had a longer experience with this lamp. 

It is curious to note that wet weather appears to be 
detrimental to the burners, for sone unexplained reason. 

At & distance of 10 ft. from the post, the lamp being 
11 ft. high and provided with a reflector, the average 
illumination. is 0:14 candle-foot : the illumination falls off 
to 0:06 candle-foot at 15 ft., 0°03 at 20 ft., and 0:007 at 
40 ft.—figures which compare very favourably with many 
results obtained by the author from gas mantles in good 
condition. The author considers that the lamps may be 
placed 55 yd. apart, against 40 to 50 yd. for gas lamps, 
and as he puts the annual cost (inclusive) of both gas 
mantles and Nernst lamps at £3 10s. each, there is evidently 
a considerable margin of cost in favour of the latter, owing 
The lamp takes 390 units per 
annum, and has actually cost 9s. for renewals, 10s. for 
lighting and cleaning, 7s. 6d. for interest and sinking fund 
(6 per cent. on £6) and 2s. 6d. for repairs and maintenance. 
The cost of conversion of a post, purchased from the gas 
company for 30s. and fitted with a swan neck and fitting 
for £l 19s., and including the lamp, globe, wiring, labour, 
&c. is £6. The author credits the street lighting with a 
load factor of 40 per ceut., and as the result of long and - 
careful tests, he places the total cost of production of 
the energy at 0'75d. per unit: with capital charges added, 
the sum amounts to ld. per unit, leaving 03d. per unit 
profit. 

Mr. Hoadley touches briefly upon the various rivals to the 
Nernst | amp—mercury vapour, osmium and tantalum— 
and points eub that it is in the lamp that advances must 
be looked qs no great reduction in the cost of production 
can be expected. He thinks that small 100-watt flame arcs 
with magazine feed are likely to prove the ideal for lighting 
the less important streets—erhen they become more reliable. 
It will be seen that, like many other electrical questions, 
street lighting has by no means approached. finality, though 
it can already be carried on more efficiently than with incan- 
descent gas. There is abundant room for improvement, and 
the value of the load renders it desirable that every effort 
should be made to secure the street lighting as a consumer. 
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NOTES ON COSTS AND TARIFFS FOR 
ELECTRICITY SUPPLY. 


Mr. KILGOUR’S paper before the Municipal Electrical 
Association provides a somewhat abstruse answer to a 
brief question as to. “On what do the costs of supply 
mainly depend ?" The author takes the line that these 
depend, in general, almost entirely upon the present 
liabilities undertaken, and but little upon the actual supply 
given. His proposition is as follows :— 

The liabilities include the provision of tlie necessary 
plant, mains, &c., for giving a supply, and also the running 
of the plant for that purpose. z 

The capital expenditure afd financial charges upon an 
electric supply undertaking are absolutely determined by the 
total liabilities undertaken, and are quite independent of 
whether supply is, or is not, actually given to customers. 

The revenne expenditure of an. electric supply undertaking 
is obviously divisible into two distinct parts, viz.: that 
dependent upon the liability undertaken to give supply, and 
that dependent upon the extent to which customers avail 
themselves of their opportunities for taking supply: these 
are the “cost of getting ready to give supply," and the 
“ running cost ” respectively, and the former plus the annual 
charges on capital is usually called the “stand-by " cost. 

The “cost of getting ready to give supply" clearly 
includes all costs of distribution, of meter reading and main- 
tenance, and of management (in fact, all costs except those 
of rates and taxes, and of labour and materials employed at 
the works). It is indisputable also that a part of the works’ 
costs is due to the undertakers’ obligation to be always ready 
to give supply. 

The quantity of plant in use, and of labour in attendance 
thereon, are determined entirely by the expectation of load 
proper to any given instant, but it makes, in general, very 
little difference in costs whether the plant runs loaded or light. 
especially in cases of bad load factor. 

The method of determination of the running costs is then 
discussed ; in a modern works with fairly large units the 
average value of the “running cost" per unit generated 
should not exceed one-fifth of a penny, unless the circum- 
stances are peculiarly adverse. 

The works' * cost of keeping ready to give supply" 
during a particular period is, of course, the difference 
between the total works’ cost for that period and the total 
“running cost" of the energy generated therein; in 
general, it will be found that the ratio of the works’ ‘ cost 
of getting ready to give supply" to the total works 
“running cost” for any year ranges from abont three to one 
for a bad load factor and a small output, up to about one 
to one for a very good load factor and a fairly large output. 

The total ** cost of getting ready to give supply " includes 
the corresponding works' cost, plus the costs of distribution ; 
and the “ stand-by cost" is the total “cost of getting ready 
to give supply ” plus the charges on capital. Obviously, the 
“stand-by cost" of an undertaking must, in general, he 
very much larger than its total “ running cost.” 

The annual charges against, an-undertaking for rates and 
taxes are totally different in character from any of the costs 
and charges previously considered, depending presumably on 
possible trading results, aud should be regarded as first 
charges upon the profits rather than as elements in the cost 
of working. For this reason it appears correct to take no 
account of them when considering costs ; they have, of 
course, to he allowed for when settling tariffs. 

With reference to the undertaking as a whole, the con- 
clusions arrived at are summarised as follows : 

1. The total annual costs are divisible into two distinct 
parts :— 

(a) “Stand-by costs," or costs entirely dependent upon 
liabilities. 

(4) “ Running costs,” or costs entirely dependent upon the 
quantity of energy actually generated. 

2. The profits of the undertaking are subject to an annual 
charge for rates and taxes, and should therefore be at least 
sufficient to defray this charge. 

The author then proceeds to consider the question of 
charges for energy, suggesting that customers should be 
grouped into a few distinct classes, when the different supply 


costs of. the different classes can often be approximately 
ascertained, and a tariff, or set of tariffs, determined, which 
will ensure that each class pays its supply cost plus the same 
percentage. 

The method of fixe the tariff must include :— 

1. The allocation of the energy wasted in distribution, 
and of the energy used in the works, offices, &c., between 
the different classes of customers, so that the number of units 
generated for each class—and, therefrom, its total ** running 
cost, "—may be known. | 

2. The allocation of the total capital expenditure betwecn 
the different classes of. customers, so. that the annual capital 
charge proper to each-may be known. 

3. The allocation of the total “cost of getting ready to 
vive supply between the different classes of customers. 

And, when these allocations have been made, it 
remains to allocate the annual charge for rates and taxes. 

Finally, the author at some length proves that the methods 
he advocates in the earlier portion of the paper, i.e., ded. - 
tions from present day costs, are likely to be misleadi ,*. 
and that it is also very necessary to consider future devo , 
ments in fixing tariffs. 

While it is very probable that few have drawn : n 
tangible conclusion from the arguments advanced in ib 
paper, we do not doubt that those who have attempted 1 5 


digestion could briefly express their opinions in lang . e 


more forcible than polite. 


FREE WIRING AND PREPAYMENT ME‘ . &. 


THE paper read before the M.E.A. by Mr. A. R. 5illar. 
borough electrical engineer, Colchester, on the advantages of 
electricity supply on the system above named, was intended 
for the edification of those of his brother engineers who 
despised it or would not be worried with it. The author 
had evidently gone into the business with an «mount of 
energy which compelled success, and he spoke Lighly of 
the results, both direct and indirect. 

Mr. Sillar makes some quaint observations on tLe class of 
consumers obtained. Old houses rented at 5s. 6d. a week 
inclusive yield no takers, whereas houses five or («n years 
old, letting at 7s. a week, rise freely to the bait. The best 
type is the house with six rooms, and it doesn't matter 
whether there is an entrance hall or not ! | 

It is certainly interesting to note that many men cati. ing 
not more than £1 a week are customers; eviacutiry 
electricity is already the poor man's light, in Colchester. 

The author gives full details of his mode of operation in 
securing consumers. He fits any desired number of la:i| s 
in business premises, with reasonable prospects of use: in 
private residences, however, only four lamps are install] 
free, one of these being in the hypothetical entrance hall, to 
encourage the others, and further lamps may be ffxed for 
8s. each. Every 40 units consumed entitles the consumer 
to one new lamp free. The agreement is very simple, to 
avoid frightening would-be consumers. 

We are pleased to note that the wiring is done hy a local 
contractor, in batches of 50 installations. The cost works 
out at 35s. per house; + 4s. for the lamps. The service 
cable is looped into several cottages, and costs, with joint 
box, meter, labour, &c., £4 19s. 3d. on the average. 

The meter is the most expensive item ; the author says 
ect a good one, though it costs more. He prefers tLe 
mercury type to the motor type, but is evidently not satisfied 
with any at present in use. Sticking of the motor, or of 
the coin, is a great. trouble with these meters. Three times 
as many shilling-in-slot meters as penny meters are called 
for. The best class of lamp to use is a first-class ** 4-watt " 
lamp. 

The charge in Colchester until April last was 6d. per 
unit, compared with 5d. to ordinary consumers. In April 
the prices were reduced respectively to 54d. and 4$d., the 
difference, 1d. per unit, being applied to the repayment of 
cost of the installations. "The meters are visited every threc 
months in the summer, and every month in the winter. 

Discussing the financial results, the author gives two 
tables of considerable interest ; we therefore reproduce thern 
in full. The total cost for generation and distribution in 


a 
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Colchester last year was 1°70d., and the capital charges were 
.  «uetly Id. per unit. The cost of meters, services, &c., for 
^ — got" consumers was more than six times as much per 
amp as for ordinary consumers, namely, 11s. 3d. per 8-C.P., 
ompared with 1s. 11d. The eost of the installation is to 
le written off in five yearly instalments of 20 per cent. 


ech. 


— — — — 


TABLE A. 


Number of consumers, 82. 
Units supplied, 7,433. 
Units sold per consumer per annum, 90:6. 
Amount received per consumer per annum, £2 5s. 4d. 
Average cost of installation, complete with lamps, £2 8s. 1d. 
Average cost of meter, terminal box, and service cable fixed, 
£4 19g. 3d. 
Average cost of meter, &c., per equivalent 8-c.P. lamp, 12s. 3d. 
Average cost of meter, terminal box, service cable, &c., to the 
| ordinary consumer per equivalent 8-c.P. lamp, 1s. 11d. 
| Namber of lamps actually connected, 422. 
| Number of equivalent 8-c.p. lamps, 665. 
Number of lamps connected per consumer, 5°14. 
Namber of equivalent 8-c.P. lamps connected per consumer, 8:11 


TABLE B.—REVENUE. | 
$86 units at Gd. per unit ... e aa 2d ue 262 Pd 


EXPENDITURE. 


C. of generation and distribution, 90°6 units at 17d. 0 
Sunding charges on 90°6 units at 1d. per unit ... pi 0 
Epayment of installation at the rate of 20 yer cent. 
on £2 8s. 1d.... e 39 ane us E 0 
Acditional interest and sinking fund on slot meters 
and service mains at 63 per cent. on £4 4s. 6d.... 0 

Cost of lamp renewals at 4 per cent. of the revenue 0 
Net profit per installation... - 0 
Total  ... 3s ps sve dE o4 

The author naively remarks that whercas some towns have 
obtained special permission from the Local Government 
Board to raise loans for free wiring, lie has marazed to pay 
far his system by means of an overdraft at the bank ! 

After the cost of the installation is paid off in five years, 
the net profit per installation (so long as it lasts) will rise 
to 17s. 9d. per annum. [n conclusion, the author repeats that. 
this class of consumer is well worth catering for, if only for 
the sake of competition with the gas department, and of the 
excellent advertisement obtained. ' 


D————— R 


EXTENSIONS TO OUTLYING AREAS.. 


Ma. A. B. MOUNTAIN, borough electrical engineer, Hudders- - 
held, read a paper at the Municipal Electrical Association 
Convention on this subject, dividing it under two heads— 
that of policy, and that of engineering. — Alluding to the 
enormous development of municipal work (to which he 
might have added municipal debt) during the past 30 years, 
and the effect of electric traction in spreading population 
over a larger area, the author pointed out that the latter 
carried the disadvantage of reducing the rateable value of ' 
the central area and increasing that of the outer areas. 
Allowing for the time occupied in transit, the practical limit . 
of expansion of the residential area was placed at about five. 
miles from the central area. In the author's view it was the 
duty of the central authority to extend its electric supply 
mains into the surrounding districts, if there were any likeli- 
lead of these becoming eventually incorporated within the 
bandaries of the central authority : but if this were not the 
case, the matter became a question of municipal trading, and 
must be considered upon purely business lines. ; 
The price to be charged for energy supplied to external 
districts was difficult to fix; it might be uniform over the 
‘hole area of supply, were it not for the fact that the cost 
«f mains to the outlying districts was greater than in the 
wutral portion of the area. Generally an addition of 10 per 
veut. would suffice, and it was doubtful whether this could 
le exceeded without exceeding the cost of n local supply. 
"eps should be taken at once, if at all, to. supply such 
areas ; otherwise the neighbouring Power Co. would forestall 
the vara It will be seen that the shadow of the 
Power Co. has fallen upon Mr. Mountain, as well as "pon 
Councillor W. Hodgson. 


. fires and some danger of tire-damp being ienite 


Turning to the engineering aspect of the question, the 
author suggests, as the most suitable system for supplying 
districts within 5 miles of the centre of the town, high- 
pressure alternating-current, single or polyphase, fed to the 
centre of each village by underground mains, transformed 
and distributed by overhead conductors. "The author has 


found that the average cost of connecting consumers with 


underground mains is about £7 each, whereas with overhead 
wires the cost is only £4, including meters and fuses in both 
cases. Overhead mains cost only half as much as underground, 
are easily extended or removed without loss, increased in 
section, and maintained in good order. ‘ At present, how- 
ever, the feeling against overhead mains seems so strong that 
it is only possible to obtain consent for their erection in the 
more enlightened areas." This is an, admirable statement 
of the actual facts, and we heartily endorse it. 

The author views with disfavour bulk supply to a district 
council, with distribution by the latter; it is bound te 
increase the cost of supply. 

Low pressure, low price, and the use of prepayment metera 
are essential to success in supplying small houses. 

An improvement in the load factor, in the author's opinion, 
would result from supplying the outer areas, from several 
Causes. | 

The author concludes with analyses showing the com- 
parative cost of supplying from a small v.llag- installation 
and from a central area, respectively, basing his figures uj an, 
an actual case recently carried out by him. The local installa- 
tion is of 68-kw. capacity, and is, of course, gas-driven ; 
overhead wiring is used. The capital outlay for 80 con, 
sumers and 40 street lamps amounted to £3,000, whereas | 
the central authority would have had to spend £4,300, or, 
with underground distributors, £5,350. The cost of supply 
from the local plant was 441d. per unit, and from the. 
central station 4:09d. with overhead wires, 4°85d. with 
underground conductors, which thus made a difference of 
‘75d. per unit. Evidently there is much to be said for the 


small local plant. 


ee 


Electricity in Mines. — Mr. Hall, one of H.M. 
Inspectors of Mines, at a recent meeting of the Manchester 
Geological and Mining Society, called attention to Mr. Holliday $., 
paper read before the North of England Institute of Mining and 
Mechanical Engineers, with reference to the ignition of coal-dust 
by electric lamps. Mr. Holliday had had a fire in his colliery, 
with which be suspected the electric lights bad some connection. | 
This led him to make expcriments, which, as appeared from his 
‘paper, confirmed his suspicions. Mr. Hall said it had usually been, 
held tat electric lamps gave off very little heat, and that they might 
be placed almost anywhere with safety. This impression Mr. 
Hollrdae bad proved to be quite erroneous, ‘ He shows there is 
-comaderable danger from fire, and also from the exposure for an 
unstant af an open light when the lamp bursts, khaye repeated Mr. 
Bollidas’s experiments, and the resufts bear our uutirely what he 
has stated. I found that when a 16-candle lamp.cither rested 
"uncovered on coal dust, or partially covered, heat was: ancrated- 
wery rayadly. In one case, with a slight covering of-qyst, the 
‘tenrperature rose iu 10 minutes to 370? F., and nt 21 minutes the | 
lanrp exploded at a temperature of 450° The highest temperature . 
registered was 650*. In two out of three experiments the co ust 
‘was found to be red-hot on poking into the dust 4 th 4 the lif 
— the apparent source of heat—had been removed oes The 
üuteresti à some time. c 
üu&eresting part of these experiments *oems to be th m 
«lust has been raised to a certain temperature E i that when Tan” 
‘tangous combustion begins to operate, and the dms aciton of spon- 
‘meseasing till fire is reached, although the. lani ie goes on 
"These. pheuomena show that, unless care is m n the fender 
*leetwie lights underground, there will be danger of underground 
| by the explosion 
m rther with the view 
at which coal dust will begin to 


eta lamp. The experiments will be carried fu 
of finding what is the temperature 
dewelop apontaneous combustion,” 


Port es Parliamentary Tactics. —Esery duly-quali- 
n ues London has his Parliamentary vote, Paaa A GUERG: 
ditio 2 Pisa to us, and the impression is strengthened by 
Boa on of certain London County Councillors who have seats is 
de dr that the L.C.C. expects London to havea double repre. 
mae P dieit by ita lawfully-clected members, and, secondly Tas 
'orporate sense through members who speak in the H P up 
R e AE so much as members of an GULId ole It 
e that a stop was put upon such abuses WI "hon , 
time of the House be wasted in listening to the vif UE à Jo the 
- menk oc Nx. nn è E BU € Inyvs of ` 
Interen uf Loon? vr e aaa a aa fe forward, not th 
j : Meas of the C pu T ha 
making for municipal E Reve which ane 
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NEW PATENTS APPLIED FOR. 


Compiled expressly for thia journal by W. P. THompson & Co., Electrical Patent 
geuts, 322, Higb Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


15,0384. 1904. ''Centralexchange telephone systems." B. VRANDA. (Date 
applied for under Patents Rule 9, July 30th, 1904). June 28th. 


13,140. ‘Improvements in and relating to electric arc lamps." A. W. HILL 
and Tue Nir HiraM Maxim ELECTRICAL Co., LTD. June 26th. 

19,150. ‘‘Microphonic diaphragm coupling for phonographs, gramophones 
and others." M. Monpracon. June 26th. (Complete.) à 

18,154. “Improvements in or relating to scouring and plating machines." 
L. Grote. (L. Schulte, United States.) June 26th. 


7713,156. “Improvements in automatic electric switches.” 
(The Phelps Co., United States.) June 96th. 


18,158. “Improvements in or relating to electric lamps of the character 
known as vapour lamps, in part applicable to other electric vapour apparatus.” 
C. O. Bastian and G. CALVERT. June 26th. 

19,168. ‘‘ Improvements in electric machines." W.A.JoHNsowN. June 26th. 
(Complete.) 

'19,182. t Improvements in electric switching apparatus.” 
June 96th. 

18,227. "Improvements in and relating to electrical lighting or heating 
devices, other than crucibles.” F. W. V. FITZGERALD and H. 8. REVELL. 
June 27th. - 

13,228. “ Improvements in telephone or like transmitters." J. 8. SAWREY. 
J ine 27th. 


13,235. ''Improvements in and connected with electrically and otherwise 
propelled tramcars, omnibuses, and other road vehicles." G. 8. THOMPSON and 
M. M. THompson. June 27th. 


13,252. “Improvements in magneto-electric machines for use in connection 
with ignition devices of internal combustion engines." H. DE LA VALETTE. 
June 27th. 

13,298. "Improvements in electric automatic cut-outs with time lag 
element." E. W. Cowan and W, P. HAMLYN. June 28th. 


13,327. “Improvements in responders for wireless telegraphy.” W. J. 
Hancock. June 28th. (Complete.) 


13,332. ‘Improvements in swivelling trolley heads, current collectors and 
the like.” P.T. J. EsTLER. June 2kth. 


13,946. “A device for testing or detecting electrical sparking.” F. E. SMITH. 
June 2th. (Complete.) 


H. BIRKBECK. 


F. M. Lewis. 


13,378. “ Improvements in thermal electric cut-outs. THE BritisH THOMSON- | 


Houston Co., Lro. (The General Electric Co., United States.) June 29th. 
(Complete.) 

13,279. ‘Improvements in dynamo-electric machines." 
'THoMSoN-HousTrToN Co., LTD. 
June 29th. 


13,880. '*Improvementsin systems of electric control and apparatus therefor.” 
Tur British THomson-Hovuston Co., Lro. (The General Electric Co., United 
States.) June 29th. 


15,981. ''Improvements in electrodes for electric arc lamps." THE Britisn 
Tnuomxson-Hovston Co., Lrb. (The General Electric Co., United States.) June 
29th. (Complete.) . . 


13,882. “ Improvements in systems of motor control." 
THomson-Houston Co., LrTp. 
June 29th. (Complete.) 


19,883. ‘ Improvements in and relating to electric conductors." THE BRITISH 
TnuoMsos-Housros Co., Lrp. (The General Electric Co., United States.) 
June 29th. (Complete.) 


15884. “Improvements in and relating to electric conductors." THE BRITISH 
TuHowsox-HovsroN Co., LT». (The General Electric Co., United States.) June 
23th. (Complete.) 


13,994. “Improvements in or connected with telephone apparatus." C.J. 
MONTGOMERY. June 29th. 


13,424, “Lamp sockets." W. FAIRWEATHER. (The Benjamin Electric 
Manufacturing Co., United States.) June 29th. (Complete.) 


13,425. “Cluster lamp sockets."  W.FainwEATHER. (The Benjamin Electric 
Manufacturing Co., United States.) June th. (Complete.) 


13,427. “Improvements in secondary batteries." I. KITSEE. 
(Complete.) " 


13,430. “Improvements in coin-freed apparatus for the supply of gas, elec- 
tricity and the like." J. M. TourteL. June 29th. 


13,464. ''Improvements in and relating to wireless telegraphic a ratus.” 
A. ARTOM. June 29th. grap ppa 


13,471. ‘Improvements in and relating to accumulator grids and moulds 
therefor.” H. W. Cox, LTD., and A. C. MircHARb. June 29th. (Coniplete.) 


13,482. "Improvements in and relating to electric switches with enclosed 
fuse." THE BRiTisH THoMson-Hovuston Co., Lro. (The General Electric Co., 
United States.) June 29th. 


13,483. ‘‘ Improvements in electric arc lamps." THE British THoMson- 
Hovustox Co., Lro. (The General Electric Co., United States.) June 29th. 


19,496. “Hygienic telephone attachment." H.J.F.Crossy. J uly lat. 


13,509. “ An improved electric lamp for advertising and other purposes.” 
A. M. LEHFELDT. July lst. purposes 


13,531. “Improvements in electric drills." J. TavFNER and P. OBERWKIA, 
July 1st. 


18,558, "Plug switch." P.J.GnEAYER. July lst. 


13,563. “A new or improved electric ignition device or sparking plug for 
internal combustion motors." C. O. Bastian and G. CALVERT. J uly Ist. 


13,509. ** An improved telephone attachment." D.C. DAVIES. July 1st. 


13,577, ‘ Improvements in or relating to electric hoists suitable for use on 
WwArships." CLARKE, CHAPMAN & Co., LTD., and H. WALKER. July 1st. 


13,586. “Improved method of and means for supplving current to branch 
stations of telephone exchanges." Siemens Bros. & Co., Ltp. (Siemens and 
Halske Akt.-Ges., Germany.) July lst. (Complete.) 


13,587 oo s An improved starting switch for three-phase electric motors having 
a resistance in series with the rotor." Sipmexs Bros. & Co., Lrp., H. Berry 
and C. M. Topiis. July Ist. (Complete.) 


13,588. ‘Improvements in dynamo-electric machines." SIEMENS Bros. ND 
Co., Ltp., and H. Berry. July lst. (Complete.) 2 


13,589. * Improved method of and apparatus for cooling commutators of 
dynamo-electric machines." SIEMENS Bros. & Co., Lro., and H. Berry. July 
lst. (Complete.) 


.13,500. “An improvement in electric switches for coin-freed mechanisms 
time switches or the like." Srrmens Brus. & Co., Lrp. (Siemens Schuckert- 
werke G.m.b.H. Germany.) July Ist. (Complete.) 


_ 13,597. ‘‘ Improvements in steriliser mouthpieces for telephones and the like.” 
O. H. Savack. July Ist. (Complete.) B 


13,605. “ Improvements relating to telegraphic systems." P. Picarp. (Date 


applied for under Patents Act, 1901, December 27th, 1904, being date of applica- 
tion in Belgium.) July 1st. (Complete.) : EIUS 


THE BRITISH 
(The General Electric Co., United States.) 


THE BRITISH 
(The Genera] Electric Co., United States.) 


June 29th. 
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Thornhill Electric Lighting.—The Yorkshire Elec- 


trical Distribution Co., Ltd., is applying for E,L. powers for the 
district. — l 


PUBLISHED. SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THompson & Co., 322, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). : i 


1904. 


ELEOTRIC Tramways WORKED ON THE CONDUIT SYSTEM. 
11,195. June 23rd. à 


DYvNAMO-ELECTRIO MACHINES AND THE LIKE. L. Torda. 14,250. June 28rd. 

INSULATING ELECTRIO CONDUCTORS ESPECIALLY SUITABLE FOR THE Firmo 
PLUGS or INTERNAL COMBUSTION ENGINES. J. Leighton and E. Hacking. 
14,717. June 30th. 

CONTROL or ELECTRIC Motors AxD MacHiNES DRIVEN THEREBY. British 
Thomson-Houston Co., Ltd. (General Electric Co.) 15,070. July 5th. 

ENcLoseD ErEcTRIC Fuses. British Thomason-Houston Co., Ltd. (General 
Electric Co.) 15,393. July 9th. 

D NaMo- ELECTRIC MACHINES FOR REGULATIKG THE CHARGE AND DISCHARGE OF 
S:oRac: BAITERIKEN USED IN COMBINATION WITH Main GENERATORS. 
Lancashire Dynamo and Motor Co., Ltd., and R. 8. McLeod. 15,495, July 
12th. 


W.J. A. Watkins. 


ELECTRICAL Resistancks. Veritys, Ltd., and Gott. 15,648. July 14th. 


ALTERNATING ELECTRIC CURRENT Meters. Allgemeine Elektricitats - Ger. 


(Date applied for under International Convention July 17th, 1903.) 15,879. 
July 16th. 


VAPOUR ELECTRIC APPARATUS. 
July 19th. 


REVERSE ELECTRIC CURRENT SWITCHES OR Circuit Breakers. British Thom- 
son-Houston Co., Ltd. (General Electric Co.) 16,109. July 20th. 
ELECTRIC Arc Lamps. J. Brockie. 16,941. July 22nd. 


ELECTRIC CONTROLLERS. British Thomson-Houston Co., Ltd. (General Electric 
Co.) 16,260. July 22nd. 


ELECTRIC CovPLINGoS. W.C. Lea. 16,940. July 28rd. 


ELECTRIC MEASURING INSTRUMENTS. British Thomson-Houston Co., Ltd. 
(General Electric Co.) 16,409. July 25th. 


ELECTRIC AUTOMATIC STOP MOTION FoR Lace MACHINES. 
F. Cellery & Co.) 16,746. July 29th. 


ELECTRIC GOVERNOR FOR INTERNAL COMBUSTION ENGINES. 
17,133. August 5th. 


SwitcHina DEVICES FoR ELECTRIC Lamps ESPECIALLY ADAPTED FOR USE IN 
'" FLASH" ADVERTISING. L.K. Job. 29,125. December 80th. 


TELEPHONIC SPEAKING Systems. G. C. Dowing. (M. Gally, U.S.A.) 
February 10th. 


MoTORS AND GENERATORS. The British Thomson-Houston Co., Ltd. (General 
Electric Co., U.S.A.) 8,403. April 12th. 


CONTROLLERS FOR THE MOTORS OF ELECTRICALLY-PROPELLED VEHICLES. M. 
Cummins. 8,501. April 18th. 


ELECTRICITY METERS. R. C. Griesbach. 10,502. May 6th. 


TRANSMITTING POWER ELECTRICALLY AND CONTROLLING BAME. The British 
Thomson-Houston Co., Ltd. (General Electric Co., Ltd.) 10,880. May 11th. 


Evectric MkrERs. The British Thomson-Houston Co., Ltd., and F. Holden. 
10,882. May llth. 


Rail. AND Tramway SIGNALLING SystEMs. The British Thomson-Houston Co., 
Ltd. (The General Electric Co., Ltd., U.S.A.) 11,0714. May 43th. 


CONTROLLING THE MOVEMENTS OF A CAGE WokKING IN A LIFT on HOIST OR OF A 
CAR TRAVELLING ON AN INCLINED OR OTHER RaiLwAY. E.S. W. Moore and 
W.B. Bennitt. 11,121. May Mth. 


MaaNETO-ELEcTRIC GENERATORS. Albion Motor Car Co., Ltd., and T. B. 
Murray. 11,H:0. May 25th. 


THERMAL Ct T-OvT8 FOR ELECTRIC Circuits. The British Thomson-Houston 
Co., Ltd. (General Electric Co., Ltd., U.S.A.) 12,887. May 31st. l 


Anc Lamp ELECTRODES. W.S. Weedon. (Date applied for under International 
Convention, April 21st, 1903.) 9,190. April 21st. 


ELECTRIC CONTROL SvsTEMS. The British Thomson-Houston Co., Ltd. (General 
Electric Co., U.S.A.) 10,459. May 6th. 


VAPOUR ELECTRIC APPARATUS. F. W. Le Tall. (The Cooper-Hewitt Electric 
Co., U.S.A.) 10,672. May 9th. 

ELECTRO-MAGNETIC APPARATUS FOR OPERATING RAILWAY SIGNALS AND POINTS. 
E. W. Timmis. 10,962. May 12th. 

Meters. C. W. Atkinson. 11,093. May 18th. 


COUNTER-WEIGHTS FOR ELECTRIC LioHT FITTINGS. 
Callings. 11,284. May 17th. 


ELECTRO MAGNETIC SELECTING OR DISTRIBUTING DEvICR FOR USE IN Type 
DISTRIBUTING AND OTHER MACHINES. P. Wagner. 11,638. May 20th. 
LiourixG RaiLways By ELECTRICITY. H. Wright. 11,842. May 24th. 


APPARATUS FOR MOUNTING AND CooLiNG STATICAL OZONIZERS. Compagnie 


Francais de L'Ozone. (Date applied for under International Convention, 
November 20th, 19 3.) 12,060. May 27th. 


WELDED ConpvuiTs FOR ELECTRIC Wirixc. T. Taylor. 12,196. May 28th. 


Switches. The British Thomson-Houston Co., Ltd. (General Electric Co., 
U.S.A.) 12,338. May 81st. 


INSULATING MATERIAL. A. Geipel. 13,158. June 10th. 
Rapiarors, H.J. Dowsing. 13,180. June 10th. 


CELL Lip FOR ACCUMULATORS ON BOARD SHIP AND Motor Cars. A. A. Sinethurat 
and T. H. Bishop. 14,087. June 22nd. 


APPARATUS FOR ELECTRICALLY-OPERATING BULKHEAD Doors, HATCHES, OR THE 


luke. A. P. Jones. (The ''Long Arm" System Co., U.S.A.) 20,361. 
September 21st. 


BaTH FOR THERAPEUTIC TREATMENT BY MEANS OF ELECTRIC AKD OTHER FORMS OF 
RaDIANT ENERGY. W.J. Smyth. 20,596. September 28rd. 


ENCLOSED DvNAMO-ELECTRIC MACHINES. R.M. Newbold. 28,612. November 
lst. 


CooKING AND HEATING APPARATUS. The British Prometheus Co., Ltd., and A. S. 
Cubitt. 12,214. May 30th. 


SwrrcHES. F.H. de Veulle. 12,418. June lst. 


ELECTRIC CONDENSERS. The British Thomson-Houston Co., Ltd. 
Electric Co., U.S.A.) 13,072. June 9th. 


Rait Bonps. The British Thomson-Houston Co., Ltd. (General Electric Co., 
U.S.A.) 13,275. June llth. 


Coit WINDING FOR ELECTRICAL APPARATUS. The British Thomson-Houston Co., 
Ltd. (General Electric Co., Ltd., U.S.A.) 13,277. June lith. 


MECHANICAL EAR USED FOR THE SUSPENSION OF OVERHEAD TROLLEY WIRES. 
W. E. Taylor. 13,516. June 15th. 


CONTROLLER. The British Thomson-Houston Co., Ltd. (General Electric Co., 
Ltd., U.S.A.) 13,569. June 15th. 


ALARM CLOCKS. F. W. Baynes. 13,596. June 16th. 


HANDLE FOR Rotary HAIR BRUSHES AND OTHER DEVICES DRIVEN By ELECTRICITY. 
J. MacLean. 13,623. June 16th. i 
CLOCKS CONTROLLED By REVERSALS OP ELECTRIC CURRENT. F. W. Howorth. 
(The Firm Magneta Fabrik Elec. Uhren.) 13,686. June 16th. 

ELECTRICAL TRACTION OVERHEAD CONDUCTOR EQUIPMENT. C. A. Sohierwat r. 
13,720. June 17th. - 

DvwAMo-ELECTRIC MacHiNes. The British Thomson-Houston Co., Ltd. 
(Allgemeine Elektricitats Gesellschaft, Germany.) 13,864. June 18th. 


PRELIMINARY TREATMENT FOR ELXCTR'C ACCUMULATOR PLATES. H. Leitner. 
14,128. June 22nd. 


E. A. Carolan. (General Electric Co.) 16,026. 


Mills. (A. Pocheron, 
G. A. E. Roberts. 


8,323. 


H. Hirst and J. H. 
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No. 1,448. 


LONDON TRAFFIC. 


——— ——À — M — —— 


THE long-expected Report of the Royal Commission on 
London Traffic, which has been sitting for over two years, 
has at last been issued ; we commence on another page an 
abstract of the features of the Report which are of special 
interest to electrical men. The Report is à comprehensive, 
broad-minded and‘ weighty one, and if the recommendations 
put forward by the Commissioners are carried into effect, the 
benefits derived by London and Greater London therefrom 
will amply compensate for the long period of waiting. 

At present only the first volume of the report has been 
published, but this contains the whole of the essence of the 
Commission's conclusions, the remaining volumes—no fewer 
than seven in number—containing minutes of evidence, maps 
and diagrams, the report of the Advisory Board of Engi- 
neers, &c. 

The Commissioners do not advocate anything in the shape 
boldly grasping the needs of London 
traffic, they make a good beginning by recommending the 
construction of two main avenues, each 140 ft. in width, 
traversing London from north to south and from east to west. 
Each of these great thoroughfares would carry four lines of 
tramway on the surface, and four lines of railway below it, 
and their construction would entail an expenditure of 80 
millions sterling. "This is magnificent! but, we fear, im- 
practicable, and the Commissioners are obviously of the 
same opinion at heart, for they advise that works of less 
magnitude shall be proceeded with, without waiting for the 
grand avenues. 

One of the most important conclusions at which the Com- 
mission has arrived, and one well within the reach of prac- 
tical politics, is that a complete system of tramways shoüld 
be developed throughout the whole of London, including the 
City, along the Embankment, and over the bridges, The 
Commissioners lay stress on the disadvantages of dead-end 
terminals as compared with through running, and of the utter 
absence of through communication between the various 
tramway systems which exist. Thoy think that tramways 
could be laid along many of the existing thoroughfares 
without street widening, which is so excessively costly in 
London, and they suggest a number of routes along which 
tramways should be laid_ at once, these routes including, 
besides such great arteries as Victoria Street, Uxbridge 
Road, &c., others, such as Queen Victoria Street, Holborn, 
Farringdon Street, &c., which have been rigidly guarded by 
the City Corporation as sacred to the "bus, cab and lorry. . 

But not only does the report reprove the obstinacy of the 
City, it also administers a salutary lesson to the London 
County Council, for it points out that the best way of 
securing the largest profit for the municipality is to entrust 
the working of the tramways to companies, a fact which hag 
been most convincingly manifested by the financial returns 
of the County Council’s tramways during the past five or six 
years. The profits have been derived, not from the southern 
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tramways worked by the Council, but from those leased to 
the North Metropolitan Tramways Co. The Commission 
recognises that the municipality may, with advantage, pro- 
vide the capital and own the tramways, but draws the line 
there. If, however, the municipal authorities are so ill- 
advised as to work the tramways also, then, say the Com- 
missioners, they should be worked on sound financial 
principles, with ample provision for depreciation and 
discharge of debt, and any profit from tramways received by 
a municipality should be applied to development of the tram- 
Ways, street improvements, &c. 


-Throngh communication, to which we have referred above, 
should enforced ; to facilitate this, and for other reasons, 
the Commissioners consider that all the tramway systems 
within Greater London should be worked by one authority, 
which obviously would not be the County Council, or any 
other municipal authority. The abolition of the veto, of 
local authorities and frontagers is 1ecommended by the 
Cominission. 


On all these recommendations we heartily congratulate 
the Commissioners, ourselves, aud especially the inhabitants 
of Greater London. We have so often placed our views 
upon the points in question before our readers, that there is 
no need for us to emphasise the fact that we are in entire 
and hearty agreement with the Report, which we welcome 
as a most excellent. and timely exposition. of the urgent 
needs of London and of the conditions under which they 
ought to be satisfied. 

The Commissioners believe that wherever there is a large 
traffic, tramways will continue to be the most efficient and 
the cheapest means of street conveyance, and they deprecate 
the postponement of tramway extension on the ground of 
the possible supersession of tramways by motor-omnibuses ; 
here, again, we cordially agree. 

As to railways, they draw a sharp distinction between 
urban and suburban traffic, and emphasise the vital import- 
ance of train services of maximum frequency on urban rail- 
ways, Which must not be used for any other purposes. When 
the tube railways already authorised, with the addition of a 
line from Victoria to Marble Arch, have been completed, 
the Commissioners think that the main requirements of the 
central area will have been fairly well provided for. The 
construction. of underground railways, in their opinion, may 
very well be left in the hands of private promoters, but the 
latter must not. be discouraged by the imposition of undue 
burdens, such as, for example, the running of nnremunerative 
trains ; it is notorious that workmen's trains ou many lines 
are run at an absolute loss to the companies, and this 
system of subsidising one class at the expense of the others 
is, in our opinion, highly objec tionable from every point of 
view. 


Lastly, the report recommends the appointment of a 
central Traffic Board, consisting of three specially-qualified 
members, capable and energetic men of business, who shall 
devote their whole time to the work of the Board, consider 
all schemes. in connection with street improvements and 
traffic facilities, settle disputes, and generally act in 
an advisory and semi-judicial but not executive capacity. 
Those who have had experience in dealing with Boards aud 

‘committees will agree that the fewer ‘the members of a 
Board, the less unsatisfac tory is it to deal with ; the ideal con- 
stitution of a Board is to consist of one man only, but in 
view of the exceptional difficulties and responsibilities laid 
upm a Traffic Board for London, it must be admitted that 
on: man, however capable, could not possibly cope with 
the work. | 

On the whole, and in- almost every particular, we regard 
the Report. with unqualified satisfaction; and we most 
sincerely trust, not without misgivings, that Parliament 
will approve and carry into effect the bulk of its recom- 
mendations, That our doubts are not unfounded, is attested 
by the deplorable action of the House of Lords last Tuesday, 
in rejecting the Bill of the London County Council foy the 
construction of tramways over the bridges and along the 
Embankment. What possible justification can be found for 
this arbitrary and irrational step we are at a loss to conceive, 
for there can be no doubt whatever that the passing of the 
measure. was desired by the vast majority of persons 
concerned, —— 


Ir is with great satisfaction that we are 


Municipal this week able to repart that the -objec- 
Wiring Clauses 
Defeated tionable municipal electric wiring and 


; contracting clauses which the London 
County Council-has been trying to get passed in its General 
Powers Bill have been refused by a Select Committee of the 
Lords. Once again has this ambitious attempt at unfair 
municipal trading being defeated. Electrical contractors 
and all connected with them are to: be congratulated that 
what threatened to -become a- serions- hindrance to these 
branches of electrical business has been—for the: time being- 
at any rate—removed. No doubt thé‘ ptesent intention. of 
the Borough Councils is to persuade the L.C.C. to come up: 
smiling again next year on their behalf, and anew contest the 
matter, but for the present the fight is at an end. In municipal- 
electricity supply in London there may be some important: 
happenings during the next 12 months with some consequent — 
dampening of the agitative ardour which has produced these- 
municipal wiring proposals. ft must be distressing to theit* 
originators and municipal trading supporters to witness their: 
skittlelike fall session after session, but it is important that 
the extreme municipalist should be tanght that he cannot 
lav hands on this particular branch of private electrical 
enterprise. Should it happen that the clauses are again 
revived, the Council can reckon. upon. having once more to 
meet the strongest possible opposition from the Electrical 
Contractors’ Association, and from the electrical Press. 

In the course of the proceedings before the Lords’ Com- 
mittee, some interesting evidence was given on behalf of the 
Electrical Contractors’ Association by Mr. Thomas Wright, 
of Glasgow, who showed what had been done in that city. 
The Association had a conference „with the Corporation 
Electrical Committee in 1899, with the result that the Cor- 
poration withdrew the offensive wiring and fittings clauses in 
its Bill, and it has since had all such work done through con- 
tractors. There are stated to be between 65 and 75 electrical 
contractors there, and they act, to some extent, us contractors 
naturally do everywhere else as well, as canvassers for the 
purpose of inducing people to take electricity from the 
public supply. The contractors. do wiring for the artizan 
class, but usually through. the builders, and they also supply 
the motors and fittings. The number of consumers on the 
Glasgow system has grown very rapidly, and no difficulties 
have arisen there as to the wiring of flats or artizans’ houses, 
sneh as are said to have existed in. London. When further 
evidence was about to be called by the Contractors’ 
Association their Lordships intimated that it was unnecessary, 
as they had decided to throw out the clauses. 


Tus day last week the staunch believers 


n Regeneration a la Raworth received 
Mb a substautial addition to their numbers. 


The demonstration given at Birmingham 
on Friday last in the presence of 50 enginecrs and tramway 
experts drove the nail right down to the head. 

The principal striker was Mr. J. A. Lycett, managing 
director of the Birmingham Tramways, who explained that the 
committee had equipped 41 cars for the purpose of settling 
the economy question on a scale whieh would command 
respect. The results had surpassed their expectation, for not 
only was the cost of repairs reduced to about one-seventh as 
compared with “ series-parallel,” but the absence of accidents 
was remarkable, so much so that the new system appeared to 
the committee to possess. the potentiality-of relieving them 
from a portion of the present heavy: burden of insurance 
against third party risks. -The full statement of the resulte 
obtained, which we print in another column, disposes of the. 

various objections which have on many occasions been put 
forward to damp the ardour of possible pare 'hasers. 

The surprise packet of the demonstration consisted in the 
regenerative serics-parallel controller with which one.car wi 
fitted, and for the working out of which. Mr. Raworth gives all 
credit to his son, "This instrtuvent, which has the appearance of 
an ordinary s.p. controller, performed its functions perfectly ; 
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in fact, the only feature to distinguish it from a common 
controller was the absence of the usual jerk on going 
into parallel. - ! 

For the convenience of the visitors, the floor of the car 

was fitted with a small trap door over the commutator of 
one of thé motors. This hole in the floor proved very 
attractive. but the results were entirely disappointing—there 
were no sparks. 
- Or the question of. the energy recovered ‘by: regeneration 
httle need-be said; the actual percentage necessarily varies 
with the nature of the road, but on all hands the fact is 
admitted that there is a saving of from 10 to 30 per cent. 

We observe that the General: Purpóses Committee: of the 
Deptford Borough Corneil -have ‘instructed the mayor to 
represent to the Board of Trade that, in their opinion, the 
L.C.C. tramcars should be allowed to travel at the highest 
rate of speed consistent with tlie safety: of the general public. 
The Board of Trade: ‘have commissioned Lieut-Colonel 
Yorke to inspect the’ various routes, and to report to the 
Board, the County: Council having urged that, iu view of the 
fact that the cars are to be equipped with special. brakes, snd 
that the drivers have. now acquired greater skill, a? higher 
rate of speed shonld-be allowed than was at first thought 
desirable. l | 7^. 
Pedestrians are by.ao means too safe at the present speed 
of London electric cars ; if they are to be allowed to travel 
any faster, we commend to the notice of the authorities the 
experienee acquired by Mr. Lycett in "Birmingham. ` | 


e 


Lonp STANLEY’S plain speaking regard- 
ing the political action of Postal Servants 
has called forth from the Postal Tele- 
graph Clerks’ Association a circular, which states that“ the 
Postmaster-(ieneral has caused great pain, indignation’ and 
heart-burning throughout a service second to none in the 
world." The secretary of- the Association has been in- 
structed to state “ that all that has ever been asked for by 
this Association is reasonable remuneration: and conditions 
of environment in retugn for services admittedly well ren- 
dered.” We presume there is no occasion to question that 
the postal telegraph service is second to none in the world, 
and it is equally admissible that concerted action for im- 
provement in position is reasonable and lawful. -But the 
postal agitators have gone very far in their methods—so far 
as to necessitate plain speaking on the part of the executive 
bead. Lord Stanley’s language in the House was perhaps 
colloquial rather than conventional, but he conveyed 
an idea which will be approved by all who have at heart 
either the welfare of the State or the interests of the service. 
In speaking at Bolton on Saturday last, he adhered to his 
statement, and showed the possible disadvantages of the 
action of the agitators, whilst paying a worthy tribute to 
the bulk of the staff. -With Parliamentary government, 
Parliamentary pressure is, to a certain extent, inevitable, but 
the Association should recognise the important difference 
between themselves and other labour organisations. Par- 
liament is. in a sense, an independent body on labour ques- 
tions generally, On postal labour questions it represents 
the pocket of the State, and electoral pressure is in such 
cases highly improper. The perfect freedom accorded to 
Mate servants to ventilate their grievances and improve 
their lot is a boon which it would be unfortunate to curtail, 
but there must he limits to the methods permitted. The 
line must be drawn certainly at electoral pressure, and per- 
haps might very well be extended so as to ensure that the 
efforts of the staff should be kept within the bounds 
uf that consideration and respect which are observed by 
ordinary labour organizations in controversies with their 
emplosers. , 


The State and 
its Servants. 


Fina -— Tux training. of an engineer upon the 
Analysis in - technical side is nowadays so complex 
Power Plants, 22d widely extended that there is great 
danger of such a man losmg grip of the 

basal fact that an engineering enterprise is primarily 
established for the purpose of making money, and that 


every function of the plant laid down for this end may be 
saddled with a definite proportion of the cost of power. A 
man with engineering instinct is too apt to see no further 


than the mechanical perfection of lis plant; he thinks in. 


pounds of coal per kilowatt. Yet the man who will satisfy 
his shareholders is he who can fix a mental label on each 
part of his plant to-the «effect. that ** This costs such a pro- 
portion of 1d. per hour to run." In other words, the 
money-making aspect of a power plant should not be. added: 
to the report on its performance as an afterthought ; finan-: 
cial analysis should permeate every step of ‘the process. 

, Such analysis cannot be efficiently undertaken, how-: 
ever, by the acconntant’s staff atone. . It is the engineer 
who should work ont such a complete and accurate state- 
ment of the cost of all operations, that the information.shown, 
shall’ be in that form which is most valuable for the com- 
parison of reaults, and suggestions for future development 
or economy. Engineering and accounting are in such cases 
intimately connected, and shduld a man be found to place 
at the head of each industrial concern who combines the’ 
qualities of engineering insight and business acumen, such 
a man is the best possible guarantee of the maximum effi-’ 
ciency of the work undertaken. | E 

Such men, however, are rape; and when they are dis- 
covered they cam command their own price. | Let it be 
remembered that in every organisation a leader who. can 
analyse along engineering-financial lines—whether he be 
called & managing director, a chief ‘engineer, or a consultant 
-is essential to its prosperity, and the reason for industrial 
combinations aud the combined operation of more than one 
system of power supply under one control is explained. 

Highly technical supervision and first-class accounting are 
the first essentials of ood business’ policy, as close’ analysis: 
of helping and hindering factors and comparison of results 
are thereby obtainable. | , 


IN the early days, when the controlling 

— The . pear of electric light stations was distri- 
REP a buted among the generating plant, the 
Switchboards, general illumination of the premises 
satistied all requirements. With the 

centralisation of control existing in modern stations, however, 
the problem of lighting switchboards requires special atten- 
tion. The economical running of the station involves 
frequent reference to ammeter or wattmeter indications, and 
poor illumination of the board is a direct encouragement to 
slovenly adaptation of the generating plant to the require- 
ments of the load, more especially in large stations, where 
observation from a distance is often necessary. The scales 
of the measuring instruments, besides being of an open 
nature, should be properly illuminated. However obvious 
these conditions may appear to the reader, an examination 
of the lighting arrangements in some of our generating stations 
will prove that proper lighting of the switchboard is usually 
considered an insignificant detail. — Lights are often placed 
so that the eye of the switchboard attendant is dazzled by 


direct view of the lamp, while at the same time the . 


meter gales may be obscured by intervening projections. 
We would recommend the internally-lighted translucent 
scale instrument for all important meters, and where this is 
impossible, the provision of an 8 or 16-c.P. lamp for cach 
meter, subjected to frequent reference, the light being shaded 
from the eve of the attendant and directed upon the scale of 
the instrument. To further assist the visibility of the 
readings, we would recommend the avoidance of polished 
marble reflecting surfaces. The switchboard patel finished 
in dull black, although somewhat funcreal in. appearance, is 
the best possible aid to accurate readings. 

On certain switchboards plain or coloured lamps are used 
as danger signals, or aids to operation in connection with 
circuit-breakers, svuchroyising devices, &c. Where these 
are used they should be placed as far as conveniently possible 
from the ordinary. illumination, so that the sudden access of 
light in an unaccustomed quarter. may at once attract the 
attention of the man in charge of the board.: 
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ELECTRIC TRAMWAY AND RAILWAY 
EXHIBITION, 1905. 


DESCRIPTION OF INTERESTING EXHIBITS. 


(Continued from page 48.) 


8. Cars and Accessortes.—Nobody expected to see any 
notable alteration in the general design of tramcar bodies, 
and nobody was disappointed. Compared with the cars of 
20 years ago, those exhibited were distinguished by the con- 
siderable improvement in finish : paintwork, ceilings, mould- 
ings and lighting are all more'elaborate, but the “ points ” 
of new and old are nearly alike. Except that the electric 
car has to be heavier built to resist the stresses of loco- 
motion, it is only raised above the car which used to be 


drawn by a steam engine by reason of the better finish men- ` 


tioned above. 

If our readers demur, let them consider whether they are 
not conjuring up a comparison between their own spick-and- 
span two-year-olds and the dilapidated bundle of sticks 
awaiting its metamorphosis, which is all that they remember 
of the old steam car. Once upon a time even steam cars 
held up their heads, and were clothed in purple and fine 
woods. 

We are not grumbling at the small advance in design, for 
we believe that there is room for hardly any. The questions 
which arose on the subject of how best to carry the most 
people in reasonable comfort and safety within a certain 
confined space were threshed out to the last grain in pre- 
electric days, and all that remained for the builders to do 
was to improve the interior decoration. This they have 
done with much good taste and restraint. Pleasant electric 
light fittings, lincrusta ceilings, ornamental brass hand-rail 
brackets, superior mouldings or carvings on the pillars of 
doors and windows, and rattan-covered seats, all help 
towards the illusion of luxurious travelling, by which the 
modern manager hopes to stifle the murmurs of the working- 
man patron, who desires to go all the way for a halfpenny. 
There were signs, not many years ago, of a tendency on the 
part of corporations to waste money on lavish decoration, 
but we are pleased to think that better counsels now pre- 
dominate, and it is recognised generally that it is foolish 
extravagance to burden a car with the duty of carrying so 
many extra passengers, in order to pay for the gilt and other 
fripperies. 

CAR-BODIES. 


We can say little, then, about the car-bodies at the Exhibition, 
except that the BRvsH Co. Hurst, NELSON & Co. and MILNES- 
Voss helped to make their stands attractive with complete cars. 
The Brueh Co., in fact, had two, one being part of an order for 220 
from Belfast, and the other a bogie car built for Rochdale. p- 


Levei of Rèils 


-— - Su 


The Belfast car is fitted with scoop ventilators, which cannot be 
regulated by the "fuggiest" passenger. Only those who have 
travelled on a crowded car in a factory or fishy district can appre- 
ciate fully the necessity for such a provision. In addition to the 
unclosable ventilation, there are the usual hinged sashes over the 
side windows. In accordance with the latest regulations of the 
Foard of Trade, these cars have folding steps and unreversed 
spiral staircases. The Brush folding step, by the way, is the 
neatest and simplest contrivance we have seen. There is nothing 
about it to get out of order, and when 4t does the repairs will cost 
next to nothing. | 

The Hurst-Nelson car was built to the designs of Messrs. Kennedy 
and Jenkin for the Kilmarnockj Corporation, and is fitted with all 
the latest improvements. 


Fie. 6.—Hupson & BOWRING LIFEGUARD. 


The Milnes-Voss car is a trailer for Durban. Its great width must 
have made many a manager’s mouth water. Its diménaions are :— 
Length of body, 22 ft.; length overall, 29 ft. 

Width overall, & ft.; gauge, 4 ft. 84 in. 

Wheel base, 8 ft. 6 in.; number of passengers, 32. 

To carry a 22-ft. car on a single truck at the time of the last 
exhibition would bave been to court “hogging,” but the advent of 
the "radial" truck has changed all that. Of the particular type of 
radial truck on which this car is mounted we shall write in a later 
issue. “The car being of normal railway carriage width, the seating 
arrangements have been carried out by double “walk over” seats 
covered in rattan on either side of a central aisle. The finish of the 
car is bright and handsome without being lavish. 

It is inthe department of accessories that search for noveltiee 
must be made, and we will deal with them under various heads. 

Dry Seats.—MxssRs. WALKEB & Turor, Halifax, were the only 
people who had the courage to produce anything complicated. We 
have mv doubt that anybody could sit down with comfort on one of 
these seats after a rain-storm, but the job is to get managers to put 
their hands deeply enough in their pockets to buy them. 

Messrs. C. Brawn & Co. are about the only eurvivors of the dry- 
seat brigade, and their success must be attributed to the simplicity 
of the mechanism, which is non-existent. Although “there is 
practically no surface on which the rain can settle,” we understand 
that the surface is sufficient for human comfort. 

At one time we thought that even the best dry reat would be 
killed by the universality of top-deck covers, but the Board of 
Trade has given inventors another chance by prohibiting covers on 
narrow-gauge cars. 


Life-quferds.— As with dry seats so with life-guards, the fearful | 


and wonderful contraptions which met the visitors eye at every 
other stall in the last exhibition had vanished from this one as 
completely as if they had never keen. 

It can be said that lif ds are now of two kinds, the “ gate 
and tray " and the " plough." "The latter is used in a fixed form at 
Liverpool only, and was shown by the NATIONAL RAIL AND TRAM- 
WAY APPLIANCES Co. in an automatic form, being dropped on to the 
road surface by a trigger gate. 
` Messrs. PHiLIPSON & Co., Bolton, had a stand which was 
occupied almost entirely by their “ Life-saving system.” This 
consisted primarily of a multiple tray formed of a number of 
spring steel strips hinged to the pilot board, the idea being that 
these flexible components make the tray as a whole adapt itself to 
an irregular road surface bettcr than the usual one-piece tray. 
This flexible tray is brought to the ground ready for action by the 
inward movement of the two front trigger-gates, one of which is 
hinged under the step, and by the motion of an extra gate, which 
is hung under the platform on the side opposite tothe step. There 
is no doubt that fatal accidents have occurred through a person 
falling on this side of the car tetwcen the front trigger and the 
tray, and the addition of the side-guard might prevent that 
happening. 

Messrs. Philipson do not use a folding step in order to get that 
obstacle out of the way of a fa]len bcdy, but prefer another patent 
device in the shape of astep which is balanced by weights or springs 
placed under the seat. The step will rise when a pressure of 3 Ib. 
is put on it. 

e only other guards that we could see were Hupson & Bow- 
RING’s, Wirson & BENNETT's, and the SIMPLEX, and these seem to 
be all under one hat—that of Messrs. Hudson & Bowring. In 
principle they are identical, and in construction the “ Simplex,” 
fitted toa truck on Messrs. Mountain & Gibson’s stand, differs little 
from the Hudson-Bowring on the Brush cars, although we noticed 
that the action of the Simplex guard was delightfully easy. 

The re-setting arrangement on 
the H.B. guard is particularly 
simple and casy to work. The 
illustration, fig. 6, will convey to 
the minds of our readers the same 
idea of finality in this “approved " 
type of guard, as it has impressed 
on ours. The parts have been 
reduced, we should think, to the 
finest point, and the few that 
remain are made of the cheapest 
material in the cheapest way, so 
that if the whole thing is broken 
up, as it often is, the cost of re- 
newal is small and all the work of 
assembling and erecting the parte 
can be done by an intelligent 
labourer. The greatest improve- 
Serene pa era ment to the trigger guard has 

been made in the gate, which in 

all exhibited is free to swing 

outwards, and to move vertically 

upwards when it strikes an obstacle. Gates of the old design which 

can swing inwards only are very liable to breakage when the trailing 

gate strikes the paving or any obstacle, and the continual repairs 

which have to be made on some tramways where tke conditions are 

favourable to violent oscillation of the cars might be avoided 
almost completely by the use of some such contrivance. 

The Hudson-Bowring guard has the additional advantage of 
locking the tray in the life-saving position directly the gate pulls 
the trigger. The Wilson-Benrctt guard was one of the first of the 
"gate and tray" type, and is made entirely of metal. For this 
reason the re-setting mechanism is heavy. It has also a release 
movement which can be actuated by the driver, and altogether it is 
suited admirably to a certain kind of man to whom the lightness, 
cheapness and simplicity of its companion do not appeal. 
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Route Indicators.—Some few managers used to consider that a 
capital A or a green light was a clear enough indication that the 
car thus adorned went to some particular place, and to that place 
only. Most managers have agreed by this time that a prominent 
indication of the destination of any car is no mere ornament, 
and they have not enough belief in the powers of intuitive selection 

by the average man to be content with anything less than 
the full name of the route in bold black or white letters, which may 
be read as well by night as by day. ; 

The type of indicator which has come to stay seems to be the 
roller curtain, in which the ourtain, blind, or screen, as it is 
variously called, is made of a length of linen, upon which are 
impressed by painting or printing as many route names as are 
likely to be wanted. 

One of the indicators made by Messrs. GawrTHoRP & Co., of 
Leeds, has several points of advantage over others which we have 
seen in use. The blind will take 40 names, which are all written 
by hand to ensure correct spacing. The top roller is adjust- 
able, and the blind can be removed and a new one put in 


with the greatest ease. There is no danger of the blind being torn - 


off the rollers by the heaviest-handed conductor; rather would the 
winding handle be broken first. The glass front is cemented into 
a non-corrodible metal frame which slips into grooves from the top 
of the box; thus it can be taken out for cleaning, as the top 
of the box is a wooden lid kept tight by a fly-nut. The blind is 
held in any position by a small bull-nosed spring handle which 
locks the bottom roller by letting a pin drop into one of the holes 
in a circular brass plate which is screwed to the end of the box. 
There can be no slack on the blind, as the spring in the top roller 
takes care of that. The box is quite waterproof. 

This indicator is adapted for use on single-deck cars by making 
the handles perpendicular, to come through the canopy, and working 
the rollers by mitre wheels. Messrs. Gawthorp also exhibited 
indicators for use inside cars, getting close to the side windows, and 
in this case the blind is actuated in precisely the same manner as 
in the outside one, but the position of the handle is altered to suit. 
Lamps can be fixed at the back of the blind in the outside indi- 
cators, and, if desired, they can be allowed to shine through lenses 
in the back board on to the top deck. When an indicator of any 
kind in used inside a car, it is always illuminated at night by the 
car lamps. 

Messrs. W. S. Laycock & Co., Sheffield, exhibited a somewhat 
similar form of illuminated indicator in several different designs to 
suit any type of.car. They are made in wood or sheet metal, but 
illustrations of an oblong box with large type names cx- 
posed might not interest our readers, and it may be taken for 
granted that in general appearance most indicators are alike, the 
design of details deciding the comparative value of the several 


Messrs. G. C. MILNES, Voss & Co., were showing Simplex 
Accessories Co.’s roller blind indicators at their stall, and we were 
struck by the new use to which the illuminated roller blind has 
been put by them. It seems to us that there ought to be quite a 
demand for the frames in which can be displayed at a terminus 
from which one or many routes spring the time of departure of the 
next car for any route. 

Trolleys.—This term-has to include wheels, heads and standards. 
The show of all three was good, but there was very little which 
could be called novel in the way of wheels or heads, while in 
standards there was an advance in “ retrieving " mechanisms. 

No improvement in rigid trolley heads and wheels has been 
expected or desired for some years, except in the matter of lubri- 
cating the spindle and bush and in the method of securing the head 
ao that it will not be deflected under ordinary working conditions, 
but will be detached from the boom before the latter can be pulled 
out of its socket, or even worse befall. 

Masses. FLEMING, BIRKBY & GoopALL, LTD., have persuaded 
most of the buyers in the kingdom that al! lubricating and wearing 
requirements -zre fulfilled by the use of their graphite (“ oilless 
carbonate ") bushes, which they exhibited in sizes to suit all kinds 


Fic. 7.—D ETAILS OF TROLLEY WHEEL. 


of wheel, but Mrssrs. W. S. Laycock & Co. believe that better 
results can bé obtained by using their self-lubricating wheel, as 
shown in fig. 7, which is sufficiently clear without verbal explana- 
tion. They say that trial wheels have run 10,000 miles without 
oiling after the first time, and the prices sounded quite moderate. 
.  Mxssns. FrLEwINo, BIRKBY & GoopALL showed a complete line 
of their trolley heads and wheels for all kinds of service, including 
Birkby*s disk wheel, already well known, in which the centre or 


pert of the groove can be renewed, and the rest, which 


. constitutes by far the greater portion, used again. 


If trolley wheels are made of best gun-metal—4.e., containing 
at least 88 per cent. copper—as they should be, if the best life both 
of the wheel and the trolley wire is to be studied, the first cost will 
be high enough to make it cheaper to renew only wearing parts 
rather than to sell the whole wheel for scrap value. 

At the same stand was to be seen Birkby's sliding cable terminal, 
which allows the head to draw off the pole without pulling out the 
troley cable at the same time. Some provision against this 
eventuality ought to be made in every double-deck trolley so long 
as the trolley-head is able to entangle itself in the overhead equip- 
ment; otherwise there is always a chance of a car having to be 
pulled home because the motorman cannot get the trolley cable 
back 


Messrs: Mountain & GrissoN showed three trolleys, in two of 
~which the chief feature was the special ball-bearing arrangement. 
Their double-deck trolley is of the internal spring type, and con- 
sists of a steel base with tubular mast, upon the top of which is 
fitted a swivelling head. This works upon a ball race of special 
design, constructed with two hardened steel ball-races and balls 
fitted within a retaining ring. Attached to the swivelling head is 
an internal tube, which is carried to the base, and works in a 
bearing provided for it in the base. "The tension spring is within 
this tube, and carries a tension-rod attached to the fulcrum lever. 
The arrangement is such as to make the trolley weather-proof, and 
the tension is easily adjusted. The “M.G.” trolley for single-deck 
or canopy cars is constructed on similar lines to the double-deck 
troley, except that the mast is dispensed with, and the base is 
modified to suit the roof of the car. The third trolley shown is 
constructed on general lines, similar to both the foregoing, but it is 
particularly interesting for its “ retrieving " action. 

At the present time, almost every tramway is liable to have 
trolley and guard wires damaged and trolley heads pulled off, 
because trolley wheels will jump the wire sometimes, if only 
because a passenger sits on the rope, or pulls it under the impression 
that there is a bell at the end of it! The Board of Trade have 
allowed for this in their regulations, and have recommended that 
trolley heads should come off the booms easily, so that the least 
damage may result when they are de-wired. Nevertheless, some 
damage must be done until the head car be prevented from going 
up into the wires at all. ''Trolley-catchers" have been used on 
some tramways, but while excellent things in their way (the 
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The crosshead a takes the thrust of the spring in normal working, being fixed 
in the large inner tube c by a cotter B, and is connected with the clutch x by the 
tube F. When the wheel leaves the wire and rises, the centre tube x descends, 
and by one of the mitre lugs p withdraws the cotter. The boom then falls, 
lifting the clutch £ into contact with £,; this limits the fall of the boom, and 
swings it into line with the car. To reset the mechanism, a bar is put through 
slot x and link L into the stirrup hole M, and is held down by the lip x on the 
bri d plate o. The wheel is then replaced on the wire and the bar 
wi wn. 


Fia. 8.—HINDLEY’s PATENT TROLLEY STANDARD; SEOTICN 


WALLACE SUPPLY Co. had the Wilson catcher on their stall), they 
only held the trolley when it had jumped, so that while it could 
go only an inch or two above the wire, it was imperfect in that it 
did not pull the trolley below the wire out of all harm's way, We 
do not look forward with any certainty to a time when trolleys will 
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never, under any circumstances, do damage of some kind when they 
de-wire, but such devices as those known as Ross's patent trolley 
standard shown by Messrs. MOUNTAIN & Gipson, and Hindley's 
releasing trolley shown by Messrs. R. W. BLACKWELL & Co., 
ought:to do the next best thing by reducing these accidents to 
something like vanishiug point. l 


We illustrate both these trolleys, for which, by the way, the. 


term "retrieving " sounds the most appropriate, and we hope to see 
all double-deckers which have no canopy fitted with one or other 


Fic. 10. 


a (shown in thick dotted lines), standard head bracket, which swivels on ball 
bearings as in the usual type; B, trolley pole socket casting ; c, fulcrum pin on 
which the trolley arm moves in the working position ; D, casting which supports 
the fulcrum pin; E, knock-out lever, pivoted at g; F, tail-piece carrying the 
interna] spring bolt. : 

Fig. 9 represents the condition of the various parts when the trolley is in the 
working position on the wire. Fig. 10 represents the condition of parts when 
it is in the lowered position. 

When the trolley is in the working position, c is the centre of motion of the 
trolley arm, and will continue so until the trolley rises above a certain 
predetermined heighf. When it exceeds this limit, the end of the adjustable 
Screw a presses against the pivoted lever =, causing the end b to move up 
against c, and thus pushing the casting D away from its i d d. When this 
happens the trolley arm falls until it rests on the extension of the standard head 
bracket a at the point e, as in fig. 10. In falling a projection f on casting p 
forces the knock-out lever E downwards, thus pulling up 6, which is suitably 
arranged as a wedge brake acting on the special outer ring fixed on the outside 
of the standard, thus checking instantaneously any swinging action of the 
trolley arm. The projection j on the standard head bracket a serves the 
purpose of checking the vertical swing of the arm. 

To reset the trolley it is pulled down against the tension of the internal 
spring by the cord (the projection e on the casting a becoming for this operation 
the fulcrum) until the pin c is raised nearly to the top of the slotted guide 
holes R in casting a, when Dp, aided by the spring 1, returns to its normal 
position d, and the trolley arm is reset. The whole of the working parts at the 
top of the standard are enclosed in a neat cast-iron hood. 


Fics. 9 AND 10.—Ross's PATENT SELF-LOWERING TROLLEY ARM. 


before long. (In how many ways that top-deck cover shows its 
advantages, and how.thrice blest are they who do not suffer under 
the disabilities of a 3 ft. 6 in. gauge !) 

While we are moralising, we may as well say what is on our 
minds about trolley wheels. The fact that there are dozens of 
heads which have been designed in such a manner that only one 
particular wheel in the world will fit any one particular head has 
been known and cursed for some time, but the evil tends to 
increase as time passes, and to anyone who looked for them, the 
Exhibition provided object lessons at every stall on which trolley 
heads and wheels were displayed. Not only does the consumer suffer 
by the higher prices which must be paid for articles, of which cach 
maker must needs make and stock so many varieties, but the 
makers are far from pleased at the causes which force them to keep 
prices high, and the time is quite ripe for a movement towards 
the standardisation of both heads and wheels. 

To return for a moment to the retrieving trolleys, Hindley's 
forces the errant pole to come to rest well below the trolley wire 
along the centre line of the car, so that the boom cannot swing wildly 
when the wheel leaves the wire; and Ross has.an automatic 
mechanism which resets the trolley tension spring when the con- 
ductor pulls the pole down still further. It is questionable whether 
retrieving devices will be external to, or integral parts of, trolleys 
in the good time that is coming. Probably both methods will be 
used extensively. 

Messrs. R. W. BLACKWELL & Co., in addition to their well-known 
trolleys, and the Hindley retrieving trolley, showed a most in- 
genious swivel-head which enables a conductor to find the trolley 
wire quickly and surely. This is done by means of two rods whic.~ 


a 


are pivoted to and concealed in either side of the head. When 
the trolley rope is pulled these rods spring out and form a smooth- 
sided V above the head, by which the wire is easily found on the 
darkest night. The wire must slide into the groove of the trolley 
wheel, as there is a perfectly smooth and solid path for it all the 
way. The beauty of the design lies in the rods, or wings, falling 
hack to form part of the smooth surface of the head when not in 
use, and in the attachment of the trolley rope to the swivelling 
head, so that the wire finders can be brought into the best position 
by twisting the rope. This head has been in use on' the Plymouth 
tramways, and is the invention of Messrs. J. T. Cherry and E. H. 
Clive, two Plymouth gentlemen. It was described and illustrated 
in our issue of January 8th, 1904. . 

The NationaL RAIL AND TRAMWAY APPLIANCES Co., Liverpool, 
exhibited trolley standards of the usual design, and a “ trolley- 
minder and pull-down ” which is intended to control the trolley 
rope by means of ,a spring drum. Should the trolley wheel slip 
from the wire, the sudden upward jerk brings the large spring into 
action, which winds up the rope and brings the wheel from 12 in. 
to 15 in. below the wire. They had also a trolley head, which is 
provided with a tapered contact sleeve which can be clamped 
securely to the pole insulation, and is keyed so that the head 
cannot turn on the pole, but will draw off easily in ease it becomes 
entangled in the wires. 

Messrs. MiLNEs Voss, THos. NOAKES & Sons, and S. DIXON 
AND Sons showed several swivelling heads. 

Trolley Earth Indicators.— Having dealt with trollevs, we proceed 
to the devices for indicating when the standard of a double-decked 
car is “alive.” First of all it is advisable to state the conditions 
which a perfect earth indicator must fulfil :—- 

1. Every standard is earthed normally, and it must be impossible 
to remove that earth without authority for so doing. 

2. Under no circumstances can this earth. be removed until the 
dangerous condition of the standard has been signalled. 

3. The earth should be removed automatically directly the pole is 
taken off the wire. 

4. So long as the standard remains alive, and the earth. connection 
is broken, the signals must continue to operate if it still remains 
possible for access to be gained to the top deck. 

5. The earth must be a true earth unimpeded by auy artificial 
resistance, 

6. The signals must be oral and visual, aud if a local circuit ia 
used to operate the oral signal. the earth connection must remain 
closed whenever the local circuit becomes defective. 

7. A very small current must suffice to operate the device. 

8. No part of tbe main or local circuits must be coutrolled by 
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* Fic. 11.--Drrver’s EARTH INDICATOR. 


switches or other circuit-breaking arrangements external to the 
sealed case containing the indicator. 


Every earth indicator should be judged by the criterion of these 
conditions. 


The Brusa Co. made a special feature of Driver's patent indicator - 


We illustrate}the diagram of connections, and the indicator itselt 


i - 
- 


Vol 57. No. 1,443, JULY 21, 1905.] 


THE ELECTRICAL REVIEW. |. 8T 


à 4; 


mounted on the show board. This indicator is fitted in the cars 
which the Brush Co. are supplying to Belfast. The car on the stand 
had two switches under the seat, by which the earth and the bell 
circuit could be interrupted at the will of the driver. 
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When the trolley standard is charged 
to 50 volts above earth, the indic- 
ator exhibits a card with the words 
" TROLLEY Bask ALIVE," and rings the 
conductor's bel]. 


Fic. 12.— DRIVERS EARTA INDICATOR: DIAGRAM. 


Messrs. GREEN Å Co. were exhibiting Mr. P. J. Pringle's earth in- 
dicator on Mr. E. Freund's stand. With this indicator our readers 
am acquainted already, froun the description which appeared in our 
"Business Notes" last week. For that reason we cannot enlarge 
en it here, except to congratulate the inventor on the remarkable 
war in which his indicator complies with the ideal conditions set 
eut above. 

The Board of Trade is no longer tolerating carth lamps as the 
ole means of warning, and managers should hasten to equip thcir 
uncuvered top-decks ‘the canopy scores again!) with some indi- 
cator which will satisfy its inspectors, lest there be weeping and 
wailing when someone gets a bad shock. — 

We hare no room to deal this week with sand-boxes, rail cleaners, 
and folding steps. 

(To be continued.) 


EnRATUM.— The makers of the Peebles steam car write saving 
that the boiler is not connected with the engine by a “ multitude of 
‘mall tlexible pipes " as stated in our notice of their exhibit last 
week. The only steam connections are a flexible steam pipe, anda 
fexible exhaust pipe to take the exhaust steam to the condenser. 

Our information was derived from the represertative of the 
Peebles Steam Car Co. at their stand, afid we were rnable to verify 
the statement by a personal examination, even if we had been 
inclined to doubt it. On the contrary, the multiple arrangement 
«emcd to have a number of advantages over the single pipe, though 
we have no doubt that the makers are satisfied that the latter 
answers its purpose better than anything else. 


RT I IE IEE D, 


NATIONAL TELEPHONE COMPANY’S 
STAFF DINNER. | | 


Tue twelfth annual staff dinner of the National Telephone Co., 
Ltl., took place on Friday July 7th atthe Trocadero Restaurant, 
under the chairmanship of Mr. W. E. L. Gaine, the general manager 
vf the company. | 

The members of the staff who were present included Mr. Albert 
Auns secretary), Mr. Frank Gill (engineer-in-chief), Mr. S. J. 
Qoddard, the provincial superintendents, district managers, 
“engineers, electricians and other officers, representing a staff of 
upwards of 14,000, from the head office and ali parts of the United 
kingdom. 

Amongst the guests were Sir Albert Rollit, M.P., Mr. S. H. 
Sands, Mr. E. M. Barton (of Chicago}, president of the Western 
Electric Co., Mr. H. Fedden (Bristol), Mr. T. A. Welton, Mr. H. H. 
Lawless, Mr. W. Compton Smith, and Mr. Danc Sinclair. 

The arrangements were, as usual, unexceptionable, and the pro- 
ceedings were thoroughly enjoyable. The loyal toasts were pro- 
posed by the chairman, and duly honoured, after which Mr. Gaine 
oe The Prosperity of the National Telephone Co." The 
oman referred to the delicate ground upon which he trod. At 
i t time of last year's dinner negotiations had been in progress with 

e Post Office authorities, and these had since resulted in an agrec- 
we with the Postmaster-General, which, if approved, would take 
: n on January Ist, 1912, and would profoundly affect the future 
h e telephonic service in this country. In spite of competition, 

€ company was still responsible for nine-tenths of the telephonic 


— stood, 


business of the United Kingdom. It was not fitting to say much 
about the agreement, as it was under consideration ; but if it were 
approved, the development which had taken place during the last 
few vears, great as it was, would be small compared with the 
probable development during the next few years. One 
point came home to all members of the staff; it. wasythe 
omission from the agreement of adequate and fair provisions 
for ultimately dealing with the staff of the company. As it 
the agreement did not represent the views of the 
directors as to the arrangements that ought to be made for the staff, 
nor did it disclose the strenuous efforts made by the board up to 
the last moment to secure them. Fortunately, the staff was to 
have the opportunity of putting its own case before the Select 
Committee, and he hoped that for its own and the public advantage, 
reasonable and fair provisions would be made on the lines 
approved by Parliament in other cases. Turning to his annual 
budget, Mr. Gaine said that the company had now 1,155 exchanges 
in Great Britain and Ireland, an increase. of 60 in the year. The 
number of stations was 335,000, an increase of 40,000, or 134 per 
cent. in the year. That rate of increase wax unexcelled in the 
world except by the United States, with an increase of 19 per cent. 
If the agreement were approved, the impediments which had 
hindered their progress would be removed ; their rate of develop- 
ment would be as great as in any other country, and in 10 years 
there would probably be 2 million stations. During the vear over 
1,000 million messages had been sent, an increase of 70 or 80 
thousand millions. As for the Post Office telegraphs. their 
messages in 1902-3 were 844 millions, but during 1903-4 the 
number had fallen to 82 millions. The mileage of wire in use by 
the company was 725,000 miles, of which, in spite of the difficulties 
they had had to contend with, two-thirds was underground. Rapid 
development was not without its drawbacks, and they found that 
the cheap services which they were introducing tended to make 
inroads upon their revenue, for the working cost was not going 
down in proportiom It was difficult to tind a remedy: reduction 
of salaries would not be popular with the staff, but if any proposals 
were made to the board in that direction, they would receive the 
most careful consideration! It must be their business to impart 
strength and vigour to the organisation as long as it existed, and 
the company must never fall into a comatose or moribund con- 
dition ; let it end in the fulness of its strength, with the support of 
a loyal and capable staff. 

Replying for the company, Sir Albert Rollit expressed regret at 
the unavoidable absence of the chairman, Sir Henry Fowler, and 
the vice-chairman, Mr. George Franklin. In the course of a 
humorous speech, he referred to the efforts of the directors on 
behalf of the staff, whose relations with the directors had always 
been of the most agreeable. It ought never to be forgotten that 
the company, which had existed since 1881, was a pioneer in tele- 
phonic work, and was satisfied with a very moderate return on 
its capital—only 5 per cent. on the deferred stock. He believed 
that a fair and just agreement had been made with the State, and 
said that the Post Office had always shown a fair and reasonable 
spirit. The company had already paid the State £1.800,000 in 
royalties. It was impossible to foretell the future of the telephone 
service; the spirit of the age tended towards rapid locomotion, but 
when everybody had his telephone there would be no need for 
rushing about, and so the telephone would become the antidote for 
the motor. The capital of the company was 11} millions sterling ; 
they had 14,000 employés, and every city and town of any conse- 
quence in the kingdom was included. Sir Albert paid a cordial 
tribute to Mr. Gaine, who, he said, was once an excellent. town 
clerk--but Blackburn's loss was the company's gain! Since Mr. 
Gaine took charge, the number of stations had increased from 
45,000 to 335,000, and the revenue from £400,000 to over £2,000,000. 
Mr. Anns was a perfect * inquire-within," and Mr. Gill was no less 
invaluable. They should not forget Mr. Dane Sinclair, who laid 
the foundation upon which Mr. Gill was so ably building. Mr. 
S. H. Sands also responded for the company, and said that the 
future development of the huge industry rested with the staff; he 
felt sure that they would raise it from second to first place in the 
world. 

Mr. E. J. Hidden, the company's Liverpool representative, pro- 
posed the toast of “Our Guests" in complimentary terms, and Mr. 
Byng, in responding, thanked the company for the help it had 
given to the manufacturers of this country he would say nothing 
of those of other countries and hoped the next 335,000 telephones 
would be made in England. He remembered the time when a 
manufacturer was imprisoned if he even attempted to make a tele- 
phone in England. Mr. Lawless also replied. Lastly. the health 
of the chairman was honoured with enthusiasm and suitably 
acknowledged. 

During the dinner Farban's Viennese Band performed a pro- 
gramme of music, and between the speeches Messrs. W. Churcher 
and Fred. Hudson, and Misses Ethel Walker and Ethel Pound 
gave songs and recitations, accompanied by Miss P. Adami at the 
piano. 


Electrical Fatality at Neasden.—On Monday, at the 
electric power station at Neasden, an electrician named John 
O'Malley, and a youth of about 17, named William Ruddy, on 
entering one of the transformer chambers, became entangled in 
some of the live wires, and before the current could be switched 


off O'Malley had been killed, death being — instantaneous. 
Ruddy had a miraculous escape. It is stated that he got clear of 


the wires after having come into contact with them. He wes 
severely burned about the body, and was rendered unconscious bx 
the shock. He was removed to St. Mary's Hospital, Paddington. 


88 THE ELECTRICAL REVIEW. 


[Vol. 57. No. 1,443, JULY 21, 1905. 


ELECTRICAL EXPORTS AND IMPORTS 
IN 1904. 


Bv W. POLLARD DIGBY. 


THE Annual Statement of Trade of the United Kingdom 
for 1904 (No. Cd. 2,497), was issued on the eve of the 
Whitsuntide vacation. It gives in a convenient form the 
exports and imports of specific products to and from various 
markets during the last five years, except in regard to recent 
classifications of goods only enumerated during a lesser 
period. 

Among such headings is “ Electrical Machinery of all 
Kinds,” which has only received separate enumeration since 
1903. The total trade for 1904 was, as our readers will 
remember, of a very gratifying nature, amounting to a total 
of £522,965, as against £437,186 in 19023. Trade to 
foreign countries increased by 28 per cent., or from £161,784 
to £208,024, and to British possessions by about 15 per 
cent., or from £275,312 to £314,941. In the former classi- 
fication there has been a general increase to the continent of 
Europe, and to Japan and Brazil, but the Argentine trade 
has declined. Of exports to the Empire generally, the 
increase has heen pretty well an all round one, the chief 
exception being Canada, where an export of £9,294 declined 
to £4,451. 

Exports of Electrical Goods and Apparftus, a definition 
which has replaced the earlier one of ** electric lighting appa- 
ratus," have increased from £678,184 in 1903, to £741,179 
in 1904. The portion of the trade going to foreign coun- 
tries has receded from £217,093 to £213,046. Of indi- 
vidual items, exports to Continental Europe have generally 
declined, the chief exception being Germany, where a small 


Imports of telegraphic cables and apparatus were a fraction 
less than 1903, amounting to £55,074, as against £57,360. 
The’ chief source was Germany, from whence goods to the 
value of £29,334 were received, France holding second 
place as a sender of £15,047 worth. 

Exports of telegraphic cables and apparatus suffered a very 
great decline, the total value falling from £1,808,465 to 
£866,137. As this has continued without intermission since 
1901 when these exports were valued at £3,147,985, this branch 
of the electrical industry might be acclaimed as on the high 
road to extinction. Despite the purchase or hire of British 
second-hand cable laying steamers by foreign countries, the 
industry is by no means a lost one. Pacific cables are not 
ordered monthly or even bi-annually as manufacturers might 
desire. As a general rule, also, activity in cable laying 
would seem to depend on commercial prosperity ; in periods 
of depressed trade extensions are not eagerly entered upon, and 
only necessary renewals are undertaken. Save for oue item, 
that of a recorded export of the value of £217,474 to the 
United States, the bulk of the items seem to be of the repair 
and renewal rather than of the extension order. 

In previous issues of the EnkcTRICAL RkvrEW* the 
writer contrasted electrical exports and imports with certain 
standards of comparison. Before applying these com- 
parisons it will be, perhaps, best to adopt the same classi- 
fication of different zones into which electrical exports may 
be reckoned as geographically: distributed during 1904. 
The following figures give the exports to each zone. Com- 
pared with 1903, we find that exports of electrical goods and 
apparatus are less to Europe and to South America generally, 
increasing greatly as regards India and Australia, but 
decreasing to South Africa. Exports of electrical machinery 
increased to all quarters save India, to which destination 
they remained constant. | 


EXPORTS. 
7 | | | | | 
1 South Other British British zia British Other Total to | Total to 
Classification. ss oe American | foreign North East relies | rape British British foreign o 
"| countries. | countries. | America. Indies. new lasia. possessions. | possessions. | countries. : 

Electrical machinery £ 41,001 59,853 | 107,170 4,451 107,078 95,087 61,899 46,426 314,941 | 208,024 | 522,965 
Electrical goods and 

apparatus - £ 53,130 44,279 | 105,637 12,383 144,492 | 159,965 | 178,459 35,039 528,133 | 213,046 | 741,179 
Telegraph cables and i | 

apparatus P £ 56,347 80,874 | 422,643 40,579 31,942 61,058 25,739 | 146,955 306,273 | 559,864 | 866,137 


export of £4,658 in 1903 gave place to one of £6,139. 
Trade to Japan increased and decreased in the case of the 
Argentine Republic, remaining practically stationary in the 
case of Egypt, Portuguese East Africa, Mexico, Chili and 
Brazil. Of the exports to-British possessions, exports to 
Nouth Africa decreased : those to the British East Indies and 
Australasia increasing. to a marked degree. Exports to 
Canada rose from £3,948 to £12,383. 

Imports of electrical goods and apparatus declined. from 
£819,029 to £790,799. — Imports from Sweden remained 
at a high figure, being £107,458 as against an import of 
£115,400 in 1904, and an average of about, £13,000 for the 
three years ending in 1902. Imports from Germany 
declined. from £119,044 to £117.611, and from Holland 
they declined from £187,946 to £180,926. Imports from 
Belgium increased from £124,262 to £140,309. Imports 
from the United States continued to fall, reaching to only 
£103,786, as against eight times this value in 1900. 

Imports of electrical machinery. remained at a fairly con- 
stant figure, being £558,971 in 1904, as against £554,643 
in 1903. While the total remains steady, the contributing 
items show wide fluctuations. For instance, while the 
German imports have fallen from £119,525 to £60,993, and 
the American imports from £305,653 to £289,973, imports 
from Holland have increased from £23,178 to £38,788, and 
Imports from Belgium from £53,746 to £113,498. 

Re-erports of Electrical Goods and Appuratus.—The 
United Kingdom being a free trade country, is able to main- 
tain a species of warehouse trade, in that firms at various 
seaports purchase foreign electrical wares re-exporting these 
to varions other foreign countries and British possessions. 
This trade reached its highest value in 1904, amounting to 
a total of £56,174, as against a previous highest of £37,062 
in 1900, and only £32,642 in 1903. 


Pursuing parallels of comparison along the same lines as 
were pursued in the previous articles, it becomes possible to 
compare the gross total of all electrical exports for 1904 with 
the aggregate capital invested in electrical. manufacturing 
concerns at the end of the year. The average percentage of 
exports per £100 of invested capital of five years ending 
1902, and the figures for 1903 are given for the purpose of 
comparison. 


ee 


+ 
| Aggregate 


Gross Gross electrical 
: : total of exports per 
Period Capital at end ; 
of pefiod. |. ee ea 
Five years ending | £29,852,575 | £2,778,962 | £1328 
1902. | | (Average for ` (Average for 
| | period) period) 
12 months ending ^ £35,768,000 | £2,923,845 £798 
1903. ' | 
12 months ending ^ £38,644,302 | £2,130,281 : £551 
1904 


In the above figures the estimate of aggregate capital is, 
of course, from Mr. Garcke’s manual. Contrasting 1904 
with the preceding year, we find that, while the gross total 
of electrical exports is less than in 1903, the increase in 
manufacturing capital is so great as to cause a still further 
retrogression of the ratio figure of exports to capital. That 
is to may, capital invested in electrical manufacturing 
industries is attracted by the large home demand which is 
increasing at a greater rate than are the exports to over-sea 
markets or even the competitive imports. 

If we contrast imports of electrical goods and apparatus 


* Pages 88 and 1044, Vol. 55. 
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with capital invested in manufacturing concerns, we find 
that these imports only amount to £2 19s. per £100 of 
invested capital. The average value for three years ending 
1903 was £2°71, and for three years ending 1900 was £4°32. 
If we balance increase in purchasing capital, s.e., the increase 
in capital of traction lighting, telegraph and telephone 
companies, Which form a portion of the purchasing com- 
munity, against manufacturer's capital and against imports, 
we have the following state of affairs :— 


1909. 1904. 

Net increase in subscribed capital 
in certain limited liability pur- 
chasing concerns ... a 

Ratio of increase of manufacturer’s 
capital per £100 increase of sub- 
seribed purchasing capital | 

Ratio of imports of electrical wares, 
apparatus and machinery per £100 
of increase in subscribed pur- 
chasing capital 


£33,270,230 £38,413,625 


£18'6 £134 


£428 £3:65 


The state of affairs pointed out last autumn is continued 
in the figures for 1904. Imports of electrical goods bore a 
less proportion than ever before to the aggregate increases of 
capital of purchasing concerns coming under the Companies’ 
Acts. If, to the value of the imports of electrical goods is 
added the value of the electrical machinery for 1904, we 
have a standard of comparison available for setting against 
the similar value for 1903, when the combined ratio 
of all electrical imports to the increase of capital invested in 
non-mumufacturing electrical concerns was only £428 per 
£100. For 1904 the combined ratio was only £3°65 
per £100. 

With this comparison the present review may cease. The 
reader, if he so chooses, can apply other comparisons, such 
as ratio of increase in lamp connections to imports, or 
whatever others he may devise. It is safe to contend that, 
whatever test is applied, the result is only to emphasise the 
more clearly that, taking the electrical manufacturing 
industry as a whole, even the suppression of foreign imports 
wonld do little to increase the volume of the home market, 
although there might be a tendency towards the raising of 
prices, a not undesirable process in the eyes of certain 
manufacturers, 


CORRESPONDENCE. 


Letlers received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Refuse Destruetors. 
In reply to Mr. Maxwell I deny that my contribution was 


“somewhat useless," in view of the fact that it has been the - 


means of drawing from him an exceedingly useful communi- 
cation, which, by the way, supports and agrees with my poor 
attempt! This was really one object of my letter, t.e., to 
obtain the support of men actually working a combined 
scheme who are willing to set forth—not necessarily in their 
own name—certain defects which consulting engineers, 
sitting in their armchairs, surrounded by volumes of statis- 
tics, reports, briefs, &c., fail to recognise, either through 
iwnorance of practical work or through intent. 

Mr. Maxwell has, in his letter, mentioned two drawbacks 
in connection with the Partick plant. Would he be good 
enough to farther support, or, as far as Partick is concerned, 
to contradict my “useless contribution’? by answering the 
following :— 

1. How long has Partick destructor been at work ? 

2. Has the erown of any cell been absolutely rebuilt from 
the furnace bars ? 

5. Has a flue crown ever given out, or, I should say, 
"m 

4. Have any furnace fronts had to be renewed, and have 
the original ones all proved more or less costly and a trouble, 
due to expansion ? 

5. Have damper frames burnt away and dampers been a 
source of trouble ? 

6. Have the original top doors (I understand Partick is top 
feed) all been renewed ? 


7. Is it not a faot that the average labour cost at Partick 
per ton of refuse destroyed is extremely high ? 

8. Have the Partick electricity works completely outgrown 
the destructor, so that the latter is now only a hindrance 
and expense to the former ? : 

In asking these questions, let it be clearly understood that 
I am not hinting anything against the Partick destructor, 
for, used as a destructor, it is, I consider, excellent in every 
way. 

I merely contend that there is no destructor built which 
can be, as regards maintenance—for one thing—economically 
worked with an electricity works. For instance, there are 
destructors (and I have reason to suspect that Partick is an 
example), combined with electricity works, which, owing to 
tlie extremely severe duties imposed on them in the genera- 
tion of steam, have, at the end of one, two, or three years, 
been in a worse condition as regards wear and tear than 
similar plants 9 and 10 years old, which, however, have been 
used for the sole purpose of burning refuse. From figures 
before me I find that the cost in wages per ton destroyed 
IS, on an average, 30 per cent. higher in a combined destructor 
electricity works than in a destructor pure and simple. 

Let Mr. Maxwell, or any other manager of such a plant, 
put down his presen? labour cost per ton destroyed, and then 
estimate the wages cost he could destroy refuse at under 
above conditions, and he will see that my figure of 30 per 
cent. is not on the high side. | 

Mr. Maxwell's personal remarks about a committee and 


trouble are rather unfortunate. 
Cell. 


Costs of Power Generation. 


I have been greatly interested in the last numbers of the 
REVIEW re cost of power generation, and I herewith enclose 
you a copy of our last twelvemonth’s working. 

The plant is situated in the basement of our establish- 
ment, and consists of three 40-8.H.p. National gas engines, 
running at 220 r.p.m. The generators are of the Morley 
Electrical Engineering Co.’3 make, shunt-wound, with a 
capacity of 150 amperes at 230 volts, belt-driven. 

The plant was put in in May, 1901, at a capital outlay of 
£1,600. The total cost of generating 36,170 units for seven 
months ending December 31st, 1901, including interest and 
depreciation at 10 per cent., was 2:06d. per unit, which 
effected a net saving of £354 2s. 11d. 

For the twelvemonth ending December 31st, 1902, unite 
generated, 67,077. Total cost, 1°96d. per unit, saving 
£729 8s. 11d. 

For twelvemonth ending December 31st, 1903, unite 
venerated, 64,504. Total cost per unit, 1-43d. ; net saving, 
£677 9s. dd. 

For twelvemonth ending December 31st, 1904, I am 
sending you one of our printed forms, filled in. 

I have calculated the Corporation charges at 4d. per unit. 
Our day load is about 50 amperes, night load about 340 
amperes. If you wish for any more particulars about this 
plant, I shall be very glad to give you them. Weare working 
with town gas costing 28. 3d. per 1,000 net. 


Andrew Watson, 
Engineer. 


'The Coliseum, Stockton-on-Tees, 
July Y7th, 1905. 
M. Rosinson & Son’s ENGINE Room EXPENSES 
For 12 months ending December 31st, 1904. 


Gross. Per 
Gas consumed, No. of feet 2,061,000 ... £231 17 3 ‘Bt d 
Wages incurred in generation ... . £9710 0 "35d 
Total units generated ... wit xin 65,288 

Oil, waste, water and engine room 

expenses bee E -— .. £23 0 0 "084d. 
Repairs and maintenance of engines 

and dynamos, and insurance £18 15 0 "068d. 

General expenses £2 10 0 ‘009d. 

Total cost £373 12 3 1°36l1d. 

Corporation charges for same, at 4d. per unit ... £1,088 2 8 

Carried forward, £161 1s. 3d., 1903 £714 10 5 

, £875 11 8 


Gross profit... D M os nis 

(Signed) ANDREW WATSON. 
[It does not appear that interest and depreciation have been 

taken into account in the foregoing table.—Epns. E.R. ] 
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The Defeat of the L.C.C. Wiring’ Clauses.” 

On behalf of the electrical contractors. throughout the 
kingdom, and more especially of those interested in the Asso- 
ciation, I beg to thank you for the great assistance you 
have given us in our opposition to the L.C.C. Bill, both by 


your adtnirable leaders and through the publicity you 


have given to our cause. __ | 

^ Owing to the opposition we were able to make, through 
tlie financial support given to us by members of the Manu- 
facturers’ Association and contractors outside of our Asso- 
ciation, the Committee of the House of Lords decided to 
delete Part 12 of the Bill entirely, that is, those clauses 
relating to municipal wiring. 

I wish to express our thanks to those gentlemen who so 
kindly volunteered to give evidence, and also to the above 
contractors and manufacturers for their financial support. 

Leonard G. Tate, 


Hon. Sec. Electrical Contractors? Association Incorporated. 


London, July 17th, 1905. 


Inquiry Forms in Duplieate. 


May I make a suggestion through your columns to borough 
and city electrical engineers who send out inquiries to similar 
officials in other places. We frequently receive lists of 
queries, which we are glad to answer, but it would be a con- 
venience if the inquirers would enclose their lists in duplicate, 
so as to facilitate the keeping of copies for reference. 


W. T. 6G. 


Eleetrolysis of Water Pipes. 


I should be glad of the opinion of any of your readers on 
tlie followiug :— | 

In a certain Corporation tramway system it has been 
observed that at night after the tramway plant has been 
shut down, a potential difference exists between the tramway 
rails and water mains up to about :3 of a volt. The know- 
ledge of this has caused the water company (backed up by 
the private lighting concern) to bring up grave charges of 
electrolysis, &c. An expert who has been called in on behalf 
of the Corporation reports as follows :— 

* ] am of opinion that this is only due to a chemical action 
between two electrodes of enormous surface, and that it is 
purely a secondary action of the tramways current which has 
been flowing throughout the day." 

Tests have been taken, and it has been found that the 
P.D. varies at different points from :1 to °3 of a volt, and 
that by connecting the water main and tramrail by a con- 
ductor of low resistance a current of *5 ampere flows between 
rail and water main (whilst the tramway system is absolutely 
dead)... This, I hold, cannot be in any way blamed to the 
tramway system, but is obviously caused by a leakage from 
some other source of supply. 

The "expert" recommends, as you will see by the 
enclosed report, that a new return feeder of 1'8 sq. in. 
sectional area be laid down. I may say that the average 
load on the tramway plant is 200 Kw., and that there are 
already two return feeders connected to different points in 
the system, and also that even with one of these disconnected, 
the rail drop does not approach the Board of Trade limit of 
7 volts. 

Anti-Expert. 


[The existence of a potential difference between the rails 
and water pipes does not necessarily imply that any current 
is flowing at all. Any two metal rods of slightly different 
composition, driven into moist earth, will show a P.D., but 
no current flows between them unless the vircuit is 
completed. Current cannot flow from the rails to the 
pipes uuless it returns at other points, either to the rails 
or to earth plates connected with the earthed pole of the 
power station ; a proper survey of the system during the 
operation of the tramways should readily disclose any such 
circuital flow, and would show P.b.s in opposite senses 
correspouding to the entrance and exit of the current. 
Without such a survey it is impossible to form a definite 
opinion on the question.—Eps. E.R.] 


Novel Methods in Australia. 


Although it is three weeks since Mr. E. Kilburn Scott's 
article on the Empire electric lighting station at Sydney 
appeared in the ELECTRICAL Revrew, I do not think it is 
yet too late to draw attention to the arrangement of the 
generator and switchboard connections, a diagram of which 
is given in the article. On referring to the diagram 
(p. 1048, June 30th) we shall see that, on the positive, the 
current traverses the series coils, thence to the circuit- 
breaker and bus-bar. On the negative there is au 


ammeter and single-pole switch, and the equaliser 
connection is presumably a single-pole switch on 
to a common bus-bar. This description, of course, 
applies to each machine. Now suppose the circuit- 


breaker of any one of the generators while working on load 
with the others was tripped by reverse current, over load or 
any other means, that machine would not be cut out, but 
would still be in circuit as a shunt-wound machine, with 
nothing to protect it from being burnt out by the others 
until the equaliser, or negative switch, was opened. The 
connection is practically direct from the brushes of one 
machine to those of all the others on load, by way of the 
equaliser. "This is not the first instance of the same arrange- 
ment which I have come across, and I daresay there are a 
few more knocking around. 

The series coils should be connected so that the return 
current circulates around them, in the same direction, of course, 
1e., the negative lead should be connected to the end 
of the series which is at present connected to the 
positive brushes, the other end of the series should go to the 
negative brushes with the equalising connection at the same 
place, and a lead direct from. the positive brushes to the 
circuit-breaker ; it will then be seen that the equaliser is on 
the opposite line to the circuit-breaker, and when the latter 
is tripped there is no other means of making a circuit except 
by earth, but that possibility we can leave out. As the direc- 
tion of the current in the series coils will be the same as at 
present, the excitation of the field will be unaltered, but 
with the ammeter being on the same pole as the series, an 
equalising current passing round the series of any one 
machine will read on that ammeter, although not generated 
by that machine. 


G. W. Weston. 
Blackburn, July 18/h, 1905. 


[A simpler remedy for the defect indicated by our corre- 
spondent would be to put the circuit-breaker on the negative 
instead of the positive, leaving the other connections un- 
altered. - But there is nothing in the diagram to show that 
the equaliser switch is not mechanically mterlocked with the 
circuit-breaker, 80 a8 to open with the latter. 

In any case, unless the machine had developed a fault, it 
would run as a shunt motor without fear of burning out, 
under the conditions described bv our correspondent.— 


Eps. E.R.] 


LEGAL. 


Mipwoop v. CORPORATION OF MANCHESTER. 


Mr. MOULTON, continuing his speech on Wednesday, July 12th, 
said he wished to summarise the whole case of negligence made 
against the defendants! There was no negligence, he understood, 
in the choice of system. Certainly there was no negligence in the 
choice of the bitumen method of laying mains which was admitted 
to be the best known, and there was no negligence alleged in the 
carrying out. He wished to put fairly the position of the people 
carrying this out aud the things which were said to have been 
negligent in their conduct. It was said that Goff was told at 
11 o'clock that the lights in the ‘Crown Hotel” had gone out and 
come on again. He accepted that statement. Was there any 
uegligenee in Goff's conduct or in the conduct of anybody else? 
Such a thing as that must occur mauy thousands of times in the 
course of a year utterly unconnected with any leak at all. Goff, 
when he was told about it, did not associate it with any 
leak at all He thought it was caused by there being more 
demand on one pair of mains than oun another pair, the 
consequence being that the pressure would go down. Nobody 
suggested that there was negligence as to that. It was necessary 
to consider what people who had to manage undertakings 
of this kind had to do. ‘Small want of uniformity was the 
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sort of thing in which they lived. You might as well say that a 
mariner ought to be aware of a storm coming if the sea was not 
calm, and that he ought to be afraid of every ripple. Goff 
said he saw nothing which indicated trouble until 1.30, and it was 
not pretended that anybody else did. At 1 o'clock the gentleman 
in charve kept up the proper pressure. That was the defendauts’ 
absolute duty. At 1 o'clock the thiug became serious, and then 
Howard was telephoned to. A great deal was made in the Court 
below about Howard's conduct, but Howard, he submitted. had 
done everything that an experienced man would do.  Betore 
Howard dressed he told them to cut otf the South-Eastern froni 
the Northern and Central networks. Nobody could say that that was 
negligent, unless they said that he ought to have gone straight to 
Fountain Street. Nobody could say it was negligent in Howard 
because, instead of at once jumping at a conclusion, he had acted 
systematically. He submitted that the plaintiffs had not succeeded 
in establishing the case of negligence against the defendants. On 
the question of nuisance, be submitted that the defendants could 
not, because of their statutory duties, fail to keep up the supply. 
Defendants were supplying under powers given to them. 
There was a provision in the Board of Trade regulations as 
to linking up, and they were only allowed to touch the earth 
at one point, and there the current must be of a certain amount. 
That being so, the circuits must be linked up together. Defendants 
were bound to maintain the pressure, and in all the circumstances 
of the case he failed to sce how it could be said that the defendants’ 
system was a nuisance. . 

Mr. Gurpon followed on the same side. 

Sir EpwaRbD CLARKE then proceeded to open the case for the 
respondents in support of the verdict and judgement in the Court 
below. He said that the jury answered all three questions left to 
them by the learned judge in favour of the plaintitfs, and he sub- 
mitted there was ample evidence to support their tindiugs. There 
were two systems of electric supply, either of which could have 
beeu followed by the defendants. 
ing up system was, that the undertakers could deal with the supply 
of electricity to a particular place aud keep it constant; but 
then there was great difficulty in localising where the mischief 
was, If there was mischief, and the defendants choosing to use 
that system, ought to be reasonably liable for damage caused 
tu persons by reason of defendants being obliged in that system to 
zo on pouring electricity through the damaged place in the cable. 
That that happened frequently was proved abundautly in the 
coure of the case; twenty accidents had taken place in Man- 
chester in three years. They were accidents of different kinds, 
but 13 vecurred in consequence of the breaking down of the service 
mans: i 

Sir EDWARD CLARKE, continuing his address on Thursday, July 
13th, cited a number of cases with a view to showing that it had 
been decided that where this liability for nuisance was kept open, 
persons in the position of the defendants were liable for proceed- 
ings such as these, and were liable quite apart from the question 
of negligence altogether. 

Lord Justice Romer said that Mr. Moulton’s suggestion seemed 
to he that there was no nuisance because the explosion occurred 
snddeuly. Electricity was like a wild beast, which was perfectly 
safe when it was controlled, but very dangerous when it was not. 

Sir EDWARD CLARKE submitted that Section 67 of the Act, which 
entailed liability on the undertakers for negligence and default, 
, prevented the Corporation from taking advantage of their statutory 

powers when a nuisance occurred. 

Lord Justice Romer said he did uot think anything in the Act 
expressly authorised an explosion. 

Sir EDWARD CLARKE, in conclusion, submitted that the verdict of 
the jury should be upheld, and the defendants made liable for 
what had occurred. 

Mr. BotsrFIELD then followed on the same side. 

The MASTER OF THE RorLs, in giving judgement, said this was 
an action brought against the Mauchester Corporation, who con- 
ducted the electric lighting of the city, for damages sustained by 
the plaintiffs, and which was brought about by the operation of 
electric lighting aa carried out in Manchester. An explosion took 
place by reason of the escape of electricity, which had the effect of 
fusing bitumen in which wires were cased, with the result that a 
gas was produced, und that gas exploded, and the explosion resulted 
in damage to adjoining premises which belonged to the plaintiffs. 
The question for discussion before them was, firstly, whether the 
defendants were protected by statute inasmuch as they supplied 
electricity under statutory powers, and defendants had laid their 
maius, as they contended, iu accordance with the regulations im- 
posed upon them by the Board of Trade. Defendants said that 
there was no want of care and skill on their part, and that they 
were therefore protected by statute from any liabilty. The 
plaintiffs’ case was, the defendants were not protected by statute 
from what had occurred, and Clause 70 of the Electric Lighting 
Confirmation Act, 1890, expressly provided that undertakers should 
not be excused from any liability caused by nuisauce by them. 
That raised the principal point of their decision. But, apart from 
that, there was another point, which was relied upon at the trial, 
and upon which the jury were asked a question, and that was, 
Whether the mi$chief which occurred was brought about by the 
negligence of the defendants. The plaintiffs’ case was, that there 
were defects in the defendants’ system, under which they worked 
their electricity supply, which rendered the mischief which occurred 
in this case probable iu itself; and, secondly, that the defendants 
had not supplied themselves with the best aud most reasonable 
known means of ascertaining where the mischief was, and so cor- 
Tectiny it within a reasonable time; and plaintiffs further con- 
teuded tbat there was evidence of negligence by the defen- 
dants, which negligence resulted in the mischief of which they 


The great advantage of the link- — 


complained. 'The jury found that there was negligence, and that 
it led to the accident, and judgement had been given on the footing 
that the defendants were liable on the statute for nuisance irrespec- 
tive of negligence, and the appeal was brought against those find- 
ings and the judgement. It was contended on behalf of the 
defendants that there was no nuisance in fact, but he did not 
think for a moment that that contention could be supported. It 
seemed to him quite impossible to say iu this case that there was 
not a nuisance. There was a gradual accumulation of gas by the 
fusion of the bitumen, and that process lasted some two or three 
hours at least, and that finally culminated in an explosion. If that 
Was not a nuisance from the point of damage of which the plaintiffs 
could complain, he did not know what was. Having found that, 
unless there was a statutory protection, there was a clear liability 
on the defendants. One section of the Act of Parliament expressly 
provided that nothing should exonerate the undertakers from any 
action for nuisance in the event of any nuisance being occasioned. 
The learned counsel for the appellants argued that, notwithstand- 
ing the clear language of that provision, it must be read subject to 
what appellants said was the underlying right given by the Legisla- 
ture to the Corporation, to place their electric mains in the position 
in which they had been placed, aud the obligation imposed upon 
the Corporation to keep the supply up to a certain pressure. 
Appellants said they bad done nothing except what was authorised 
by statute, and that provision 70 with regard to nuisance was 
inconsistent with the paramount provision relating to laying down 
the mains and keeping up the pressure. His Lordship was of 
opinion that where mischief had been caused to a person by what 
was found to be a nuisance, the Corporation were clearly unpro- 
tected and clearly liable under the provisions of the Act. The 
Corporation were liable to make good the damaye. It was said 
that the learned judge ought not to have left to the jury any ques- 
tion of negligence. The learned judge would not, however, have 
been justified in withdrawing the question of. negligence from the 
jury, because there was a very great deal of evidence given as to 
the difficulty which the defendants were under in localisiug the 
mischief which was going on. It was pointed out that the system | 
embraced one supply of electricity to the whole district, and that 
when the undertakers became conscious of a fault anywhere which 
involved a waste of electricitv, extra power was supplied to make 
good the waste. This carried with it the aggravation of the mischict 
in the particular place, and that aggravation ultimately found its 
remedy in an explosion. When the explosion occurred, the place 
where the mischief had been going on became apparent. It was 
said that this was not a proper system, or was not the best system 
known for the protection of the individual, and it was pointed out 
that by the system in Liverpool, the area of the city was divided 
into several different circuits, so that when a fault occurred it was 
at once apparent in which circuit the fault was. That system did 
not involve any great loss of time in order to localise the fault. 
In Manchester, to tind out the fault, it was said they had to break 
up the whole system into different sections. Further, there was a 
conflict of evidence as to what was actually done with a view to 
mitigating the mischief when it was discovered. It seemed to his 
Lordship, therefore, that there was evidence fit for the considera- 
tion of the jurv as to whether the defendants— the obligation 
being on them—-took reasonable means of safeguarding the publie 
against this accident. The judge would not have been justified in 
Withdrawing from the jury the question as to whether reasonable 
care had been exercised in ascertaining the mischief, and in 
stopping it when it occurred. As to the particular form of the 
question put to the jury, he did not think it necessary to express 
any opinion upon it. The appeal, in his judgement, must be dis- 
missed, with costs. 

Lord Justice RoxER said the electricity which the defendants 
stored in their mains had leaked considerably, and the explosion 
which occurred in consequence caused damage to the plaintiffs’ 
premises adjoining the spot where the leakage occurred. There 
was a clear case, therefore, under Section 70, for liability being 
established against the defendants in respect of that nuisance. His 
Lordship could tind nothing in thg provisional order which would 
prevent the defendants being made liable under the circumstances. 
He agreed that in the provisional order certain works by the defen- 
dants were expressly authorised, and that it could be properly said 
those special works could not be treated as a nuisance within the 
operation of Section 70. Defendants had express powers to break 
up roads for the purpose of laying their electric mains, had power 
to lay thoxe mains, and to send electricity along those mains, but 
he could find no express authority, or even any implied authority, 
given by this provisional order to the defendants, authorising them 
to allow leakage from their mains so as to cause explosions, or any- 
thing which would expressly authorise them to injure the plaintitfs 
in the way they had done. That being so, there was an end to the 
case. It was unnecessary, he thought, to consider the findings of 
the jury on the questions submitted to them, but his Lordship 
thought it right to say that, at present, he was not satisfied that 
the first finding of the jury could be supported if that finding was, 
as he understood it, that the mere system alone which the defen- 
dants adopted in itself constituted a nuisance. He thought it right 
to state this, having regard to the great liability such a finding 
might cast upon defendants if it was held, or supposed to have 
been proved before this Court when the case came up for considera- 
tion. 

Lord Justice MaATHEW concurred as to the finding by the jury to 
which Lord Justice Romer referred, as it would lead to this extra- | 
ordinary consequence. When a system was perfected aud in work- 
ing order, it would be open tu anybody who might possibly be in 
danger to indict the Corporation on the ground of nuisance. That 
could not be what the Legislature intended. 

The appeal was therefore dismissed, 
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SPmARING v. BaABoookK & Wrox, LTD. AND OTHERS. 


Mr. JusrrcE BuckLzy, in the Chancery Division on Monday, con- 
cluded the hearing of this case. 

It appeared that the plaintiff and Mr. Thos. Sugden were 
formerly employed by Babcock & Wilcox, but left that firm in 
1902. A company, called T. Sugden, Ltd., was formed to work an 
invention in water-tube boilers of Mr. Sugden, the latter being 
managing director of the company and the plaintiff manager. The 
latter received 3,200 “B” shares in Sugdens, Ltd. Subsequently 
Babcock & Wilcox sued Sugden, Ltd., for alleged infringement of 
their patents. Finally an agreement was entered into in favour of 
Babcock & Wilcox, by which injunctions were submitted to with 
regard to Sugden’s patents and manufacturing under them was to 
cease. In consideration of this Babcock & Wilcox were to 
pay £2,000 on certain terms as to transference of orders 
obtained by Sugdens and other matters. The plaintiff asked 
by the action to have the agreement set aside on the ground that he 
was not informed and was not aware of another agreement under 
which Babcock & Wilcox were to buy the “ A” shares in Sugden's. 
These were shares which had been subscribed for while the " B" 
shares held by the plaintiff were vendors’ shares, aud he alleged 
that, had he known of the existeuce of this agreement to buy, he 
would not have been a party to the other arrangement. 

The PLAINTIFF, iu cross-examination, said that the purchase price 
of Mr. Sugden's patents was £10,000 in shares, of which he (plaintiff) 
held 3,200. They were '" B" shares, and no cash was paid on them. 
At the time of the agreement under which Babcock & Wilcox were 
to take over the "A" shares, Mr. Thos. Sugden himself was the 
holder of “B” sbares only, but he would not admit that the 
majority of the board of Sugdens, Ltd., thought it desirable to get 
the actions brought against them by Babcock & Wilcox settled. 
Mr. Sugden was of that opinion, but that gentleman now told 
plaintiff he had put the question of buying out the “ A” shares in 
the foreground, while discussing the settlement of the litigation 
with Babcock & Wilcox's representative. 

Other evidence having been given on behalf of the plaintiff, 

Mr. THos. SuGDEN was called for the defence. He said that 
when Sugdens, Ltd., was formed in 1902, he gave Spearing 3,200 
" B" shares out of the purchase price paid by the company for the 
patents. When the actions were brought by Babcock & Wilcox 
against Sugdens, Sugdens could not afford to go on fighting the 
litigation, and being advised to compromise, he did so. Duriug 
the whole of the discussiou of the terms of agreement, witness 
added that he always kept to the front the fact that the “A” 
shareholders who had paid their money should be protected. Mr. 
Spearing knew of this. 

Other evidence having been given, his LoRDpsHIP dismissed the 
action with costs. 


MANCHESTER VIBRATION. 


ACCORDING to a local paper, the alleged excessive vibration at the 
Dickinson Street electricity works, Manchester, was mentioned 
once more at the Chancery Court in Manchester, on Monday. The 
litigation began as long ago as 1902, and there had been adjourn- 
ments from time to time, in order that improvements might be 
made in the machinery. In one case the plaintiff was Mr. Harter; 
in the other Messrs. Sillitor & Seares.—Mr. Maberly, representing 
the Corporation, applied for an order to stay proceedings in each 
case, on an agreement arrived at between the parties.— Mr. Grant, 
for the plaintiffs, mentioned that in Mr. Harter's case judgement 
had been already given, but the order now asked for would finally 
close the action. The desired orders were accordingly made. 


A Tramway COMPANY'S APPEAL. 


THE MASTER OF THE RoLLs and Lords Justices ROMER and 
MaTHEW on Tuesday and Wednesday heard an appeal by the 
London United Tramways (1901) against the verdict and judge- 
ment given in the trial of the action of Beard v. the Company. 

Mr. RosKILL, K.C., for the company, said it was an accident 
case and the jury had awarded-£75 to the plaintiff. Mr. Justice 
DaRLING was thoroughly dissatisfied with the verdict and had 
granted an unconditional stay to enable the company to appeal. 

The MASTER OF THE ROLLs, in delivering his judgement, said that 
the Court was justified in acting on its own view of the effect of 
the evidence, notwithstanding the opinion of the judge. "The other 
Lords Justices concurred, and the appeal was dismissed. 


FOUR MOTORS v. TWO. 
By ROBERT N. TWEEDY. 


IN our issue of May 31st, 1901, we published an article 
with this title which dealt with the advantages to be 
obtained under certain conditions by the use of four motors 
instead of two, under cars carried on bogie trucks. 

At that time it was a question which appealed more to 
Americans than ourselves, although even then there were a 
large number of “ maximum traction " trucks running (and 
slipping) under unsuitable conditions. Is it of more interest 
to us to-day ? That depends on the increase in the number 
of * maximum traction " trucks running. The title of that 
truck is put between inverted commas for the same reason 
that obtains with a rightly celebrated ** General." As a very 


general thing our traffic is carried by single-truck double- 
deck cars, to which four motors cannot be applied, but there 
are quite enough bogie cars running to make it worth while 
to discuss the situation again, and a recent paper which was 
read before the American I.E.E. in New York will serve as 
a spring board. 

Four cars were tested under gervice conditions :— 

1. Single-truck, single-deck, 20 ft. body, two 25-H.P. 
motors, gear ratio 1 to 4°87. 

2. Double-truck, single-deck, 26 ft. body, two 35-H.P. 
motors, gear ratio 1 to 2:82. 

3. Double-truck, single-deck, 26 ft. body, four 35-H.r. 
motors, gear ratio 1 to 2:82. 

4. Double-truck, single-deck, 29 ft. body, four 40-H.P. 
motors, gear ratio 1 to 3°67. 

The route traversed by these cars is lightly graded, and 
runs through a business centre, so that the stops are fre- 
quent and the acceleration has to be fairly high to maintain 
the schedule speed of 8:45 m.p.h. Tables I. and IT. below 
give the main results concisely :— 


TABLE I. 
Q » É Ss | 2 z Ll $e [^ a" 
Z EP E f S | 8 | ge) Be | gas 
sieg & 4 3 | 3 |] 82 | Fs | Bee 
Sloe Sa eee ER Ne ele 
169 | 26 | two 25 | 1:4:87 | 9:076 | £530| £21 | £597! 17% 
138 | 34 | two 35 | 1:2:82 |12:425 | £655| £19 | £52°5 | 13-11% 


101 | 34 | four 35 | L2:82 | 14:675 | £870| £26 | £59°5 | 12:53% 
480 | 42 | four 40 | 1:3°67 |20°680 [£1,100] £24 | £48°6 | 10-66% 
| | | 


| 


! 


TABLE II. 
CarNo.| Miles | Yuck TAVS Ps. | Max. Stops. | Pass'gers.| Mies, 
{ ba i eS 
169 136:5 69 46 7:2 633 4'6 
138 126 1:40 5:0 81 585 4'6 
101 136:5 | 1:80 4'5 73 600 44 
175 723 580 4°5 


480 | 126 | 47 

So faras the conditions of traffic were concerned, all cars 
seem to have been treated alike; but it passes our compre- 
hension why the tests were ever made with such a hetero- 
geneous lot of cars; and, without going any further, one is 
able to say that the results are interesting but not useful, 
while their value for comparative purposes is low. 

We gather that the manager found it difficult to compress 
his passengers into seats on cars of 169 type, and rather 
than put on more similar short cars, he carried out these 
experiments with the idea of finding the car and equipment 
which would carry all his traffic seated with an economy 
approaching that obtained with the smaller cars. 

If he had constructed Table III. in the first place, he 
might have saved himself the trouble and expense to which 
the experiments must have put him. 


TABLE III. 2 
: Relati ight. 
Car No. pride H.P. per | Tons per | Tons pod debe uu 
capacity. |P&88enger. | passenger. | per H.P. m FER 
169 - 1 1:92 "35 18 1 1 
138 1:31 2:06 '366 '18 1:06 1 
101 1:31 4°12 "432 "105 1°23 '58 
480 1:62 3:32 "494 13 1:41 G2 


When it is recollected that all these cars were bound to 
run at the same schedule speed, it becomes obvious that 
Nos. 101 and 480 are grossly over-powered or under-sized. 
The motors under both cars would run a 35-ft. body-car 
carrying 500 to 55 passengers over a lightly-graded road at 
8:45 m.p.h. average speed with ease, so that to compare 
those cars as built and motored with the first two is purely 
misleading. 

How lightly-graded the road was, can be judged by any- 
one connected with tramways when he notes that a 9-ton car 
took no more than :69 unit p.c.m. Probably the figure 
would be higher on a correspondingly graded English line, 
for it is not unlikely that grove friction was reduced by the 
use of a “step” rail. Be that as it may, there was no single 
element present in the ** proposition " which would suggest 
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the necessity of four motors, unless the higher accelerative 
powers of that equipment proved attractive. — Oyr own 
experience with bogie-cars, having only two driven-axles, is 
that the driving wheels slip at starting on a greasy rail, so 
that acceleration. under conditions which are rather too well 
known in England, cannot be carried to a high figure, 
whereas with four driven-axles it can be taken up to thie 
point of complaint from the passengers. 

The solution of adding a top-deck was not open to the 
author of the paper, so that he had to find the best kind of 
single-deck to suit him, but he went off the track altogether 
when he increased the horse-power in a ratio 80 much greater 
than the ratio of increased seating accommodation. 

Perhaps the most striking feature of the test is the cent. 
per cent. difference in energy per car-mile taken by the 
single-truck car (No. 169), and the two-motor bogie car 
(No. 138). The difference between the two-motor and four- 
motor bogies is only 25 to 30 per cent. | 

The last column in Table I. purports to give the “ com- 
mercial efficiency " of each car, but it is compounded of such 
strange ingredients that it must be considered only an 
arbitrary, amateur determination. Nevertheless, the relative 
efficiencies must be ranked in the order given, although the 
values are of no account in themselves. up 

Our object in going into these tests at some length is to 
emphasise the vital importance of proportion when similar 
tests have to be made. Probably there are only two sets of 
eonditions under which all the axles of a bogie cur can. be 
driven with economy. 

They are, first, on a line with fairly heavy to heavy grades 

-where stops are frequent ; secondly, ou a line where speeds 
ure high and stops infrequent ; but no really set rule can be 
formulated, and every manager must work out the problem 
for himself after making sure of his ground work. He must 
be able to appreciate at their true value any statistics which 
lear on his case, for the failure to do this has led constantly 
urthe use of unsuitable apparatus. 


Some years ago the writer had to buy a number of large- 


capacity single-decked cars for operation on very heavy routes. 
There were not 190:yds. of. level track- om- the-system, and 
the average rise over the whole was 11 per 1,000, the 
maximum grade being 1 in 10. | 

It was evident enough that there was really no necessity 
to argue about the best form of equipment, for nothing but 
four motors per car would do the work. Yet the question 
was raised, and perforce had to be argued, because nothing 
of the kind had beeu done with success in England before. 

There was only about one man in England at the time 
who had worked four-motor cars in the States, and he wrote 
as follows on the matter :— 

**** I may say I am also ordering six long double- 
deck four-motor cars, to seat 101 passengers, and my argu- 
ment in favour of these for hilly districts, such as we both 
have to contend with, is based entirely on. my practical 
experience with these equipments. . . . I adopted 
double-truck cars as a standard on my.road in the States 
four years ago, and they have been in use ever since. Many 
engineers state that four motors do not take any more 
current than two motors, but my experience has been that 


while they will take about 20 per cent. more current, you . 


will get a service that will be 50 per cent. better, and I 
found that ] could get much better results from 150 H.P. in 
four motors under a car than I could with 250 H.P. in two 
motors under a car. 

"lam quite satisfied as to the slight increase in con- 
sumption of current, as the fonr-motor cars and two-motor 
cars were run not for the [sole] purpose of test, but im 
regular service on city lines with wattmeter, voltmeter and 
ammeter in circuit on the cars, 80 as to cover all points, but 
tlre acceleration and the service was 50 per cent. better, and 
especially would the benefit of the four motors be apparent 
In greasy weather, as you have no slipping wheels, and it is 
au important matter if you can save a second or two at 
Starting after each stop. The main question with com- 
panies in this matter is the increased capital charge, but I 
proved that you can more than save the interest on the 
investment, in reduced cost of maintenance. . . .” 

The cars were built and equipped with four G.E. 
60-6-turn motors rated at 20 H.P. each, and chosen to do a. 
mean speed under ordinary traffic conditions of 7:5 m.p.h. 


They were required to take the car up a grade of 1 in 20 at 
10 m.p.h., and the following is a résumé of the first test, 
which was made against a double-decked car mounted on 
maximum traction trucks, and driven by two G.E. 58-4-turn 
motors rated at 35 H.P. 


Totals | 1276 ,, 4-motor | 218 ) 1°73 | °150 10:8 — 


2-motor | 189 | 1:50 | 7154 10:8 — 


TABLE IV. 
: . Average 
Route. | Length. | Es Units. UE pe speed Maximum 
ear. mile. | mile, | (€ Xclnding current. 
© Stops). 
1 6 miles | 4-motor | 11°8 | 1:97 | "184 | 10:5 126 
! 2-motor | 10'0 | 1:67 | 171 11°37 150 
2 133 , | 4-motor | 20 | -667| 052 ; 1024 93 
2-motor 2:0 '667| '062 | 843 90 
3 33 , | 4-motor | 80 | 242 | 210 - 94 170 
2-motor 69 | 2:09 | "214 , 9:73 190 


* Noles on Table IV.—Every care was taken to ensure 
the conditions of the tests being uniform, particular attention 
being paid to the adjustment of the brakes so that the 
motion of each car should be quite free. It was impossible 
to take both tests on one day, but the condition of the rails 
was just as good on the first day as on the second. 

“Ihe same driver was used on both occasions, and he had 
strict instructions to drive as economically as he could. 

“The instruments were read. by the same observers 
throughout. | ij 

“With regard to the speeds given, the figures do not give 
an accurate comparison, as both cars were hampered to a 
greater or lesser extent by service cars. 

*'The four-motor car was equipped with slipper brakes 
on both trucks, thus adding to its weight somewhat as com- 
pared with the two-motor car. 

The tests tend to show in the first place that the 


. energy used .per. car-mile by four motors, which have been 


chosen properly for their work, does not nearly reach. the 
figures quoted by the alarmists, and that it is only mode- 
rately in excess of a two-motor equipment, on a lighter car. 
Moreover, the energy. per ton-mile is less than with two 
motors. ; | : | 

“ Showing how impracticable a two-motor double-truck 
equipment becomes when the grades are severe—as they are 
on the particular route for which the four-motor car was 
designed—it is necessary to say that, even on a good clean 
rail, it was only with difficulty and much sand that the two- 
motor car surmounted the steepest grades. On a greasy 
rail, as we have proved many times prior to these tests, the 
slipping difficulty becomes very acute, and has the effect of 
disorganising the entire service. | 

* Another very noteworthy point to the disadvantage of 
the two-motor equipment is that the maximum current 
exceeds that taken by a four-motor car; so that a certain 
number of two-motor bogies will demand a power station and 
cables of larger capacity than the same number of four-motor 
bogie cars. . | 

* From the motormau's point of view, these four-motor 
cars are much preferred to the maximum-traction type, as 
the braking is so much easier and more effective, while the 
danger of skidding is reduced. _ | 

“The danger of derailment with equal-wheeled trucks is 
reduced tothe lowest limit, bnt the maximum traction truck 
is not so safe in this respect.” 

While the units per car-mile taken by the four-motor car 
are 15 per cent. higher than with the two-motor car, the 
units per,ton-mile are 2°7 per cent. less. | 

These tests are not strictly comparative, but the results 
were sufficient to prove that, for the given service, the four- 
motor car was the correct thing. A | 

Tests are valuable as indicating what practical results 
may be expected, but those practical results should be allowed 
the same publicity as the tests, otherwise misapprehensions 
may arise. 

Table V. shows the cost of all repairs done to the four- 
motor cars for eight months. ‘The cars had been running 
sume six months previously. | 


F 
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tass V. 
Cost per car-mile. 

Car. Motors only, Total repairs. Miles run. 
1 "009d. 17d. 12,677 
2 "080d. “45d. 9,211 
3 060d. "36d. 3,476 
4 010d. "30d. - 11,682 
5 040d. 33d. 9,291 
6 “350d. 72d. 6,930 
7 "110d. ‘36d. 7,070 
8 "500d. “91d. 7,228 


That table is instructive for another reason than the one 
for which it is printed. While showing that the cost of 
repairs to six of the cars is no more than normal, it gives 
numbers 6 and 8 a very bad name, but when the motor 
repairs are deducted from the total repairs, the remainder is 
about on all fours with the average of the other six cars. 

Now, the moral of that is, * Select the type and make of 
motor with care." It so happened that the two culprit cars 
had to be equipped with motors which were not G.E. 60, 
nor made by the same people, and events have proved once 
more that the best place for a badly designed piece of goods 
is the scrap heap, and that quickly. 

Table VI. and following should be compared with 
Table V. as clinching the statement that the cost of repairs 
on a four-motor car need not be more than on other kinds of 
car, and may be much less. 


Tastre VI.—-Cost or REPAIRS;TO 10; CONSECUTIVE SINGLE-DECK 
SINGLE-TRUCK, Two-MOTOR CARs. 


No. Cost of repairs per car-mile. Miles run. 
‘1 Bucs 19d. "T 19,760 
2 oie 60d. d 13,440 
3 *63d. zu 11,572 
4 '39d. Ho 13,426 
b 48d. ae 13,067 
6 ‘67d. aids 12,929 
7 "34d. às 13,915 
8 43d. ve 14,350 
9 du 49d. i 12,440 

10 — '26d. in 13,696 


TaBLE VII.—Cost or REPAIRS TO 10 CONSECUTIVE DOUBLE-DECK 
SINGLE-TRUCK 'l'wo-MoTOoR CARS. 


No. of car. Cost of repairs per car-mile, Miles run. 

1 èii 48d. T 14,731 
2 ; '25d. K cou 17,107 
3 20d. T 14,763 
4 "38d. € 20,022 
5 47d. e 13,541 
6 28d. me 17,790. .. 
7 "26d. Pus 19,391 "' 
8 T 48d. E 18,976 
9 ba 92d. ees 11,681 

10 : 42d. en 9,679 


TaBLE VIII.—Cost oF Repairs TO Four CONSECUTIVE DOURLE- 
DECK, DouBLE-TRUCK (Max. Trac.) Two-mMoToR Cans. 


No. Cost. Miles ron. 
1 VS 22d. ue 2,795 
2 e '62d. "e 6.312 
3 id 1:01d. s 2,317 
4 T 1:90d. "T 3,070 


These four cars ran go little simply because they could 
not be sent out without getting into trouble. Finally they 
were exchanged with a line which offered no serious difficulties 
in the way of hills. 


TABLE IX.—Cost or REPAIRS TO THREE CONSECUTIVE SINGLE- 
DkEkck MaxiMUM Traction Trucks, Two-Moron Cans. 


No. Cost. Miles run. 
1 M 46d. x 10,324 
2 E 1:23d. P 9,330 
3 s "76d. 11,670 


This table supplies a striking illustration of the cost of 
maintaining maximum traction trucks, for these three cars 
ran on a line which afforded almost ideal conditions. 


TABLE X.—Cost or REPAIRS TO THREE CONSECUTIVE SINGLE- 
Deck Maximum Traction Two-Moron Cass. 


No.’ Cost, Miles run. 

1 T '56d. vs 5,656 

2 * € 1:04 i 4,940 
3 " 1:55 i 3,252 


These cars were used for summer traffic only on the line 
to which reference was made in the note under the last 
table. They were longer and heavier than those cars, and 
were equipped with motors of the same type and make as 
those which disfigured Table V. 


All these costs have been taken over the same period. 

The best advice we can offer to those who have had no 
previous experience with four-motor cars is : :-—— First, make sure 
that you want them ; secondly, make sure that you get what 
you want. Simple sayings those, but presenting many thorny 
pitfalls to the un wary. 


BUSINESS NOTES. 


Electrically-driven Winding Plant.—In connection 
with the note on this subject, which appeared in our issue of the 
30th ult, we learn that the ALLGEMEINE CoO., of Berlin, have also 
an electrically-driven winding engine at work at the Matthias 
Stinnes Pit, in Westphalia,where the Siemens-Schuckert machines 
are installed. This engine is driven by two motors, each of 560 H.P. 
normal output, with a maximum of 1,000 H.P. each. The plant has 
been fitted with special safety appliances, and the Government 
mining authorities, after a satisfactory inspection of the arrange- 
ments, have sanctioned the use of the winding plant for conveying 
miners at the speed of 10 metres per second. 


Electrical Developments and Preis: in Mexico. 
—Tbe annual report of H.M. Consul for Mexico has just been issued 
by the Foreign Office. Among its contents may be noted some 
remarks on the application of electricity to the industrial develop- 
ment of the country. Abundant water power, cheap labour, climatic 
stability and geographical position all contribute to raise Mexico to 
a respectable position in the scale of manufacturing countries. To 
these must be added the discovery of coal and petroleum. Notes 
are given of the leading Mexican power installations, and it is 
stated that in one generating station, partially destroyed by fire in 
January, 1905, the plant destroyed is being replaced by steam tur- 
bines, The installation at San Lazaro, which is the property of a 
British company, has English-made boilers of a total capacity of 
6,000 H.P. aud cables, the latter being laid partly underground and 
partly overhead. At Contreras water-driven turbines supply power 
during the day for driving cotton mills, and at night for lighting 
the suburbs. As regards electric traction, there are at present only 
two lines electrically operated, but eight towns are mentioned as 
likely to introduce some electric traction system. The Consul also 
reports that electricity has been successfully used in the reduction 
of ores at Monterrey and in Chihuahua. This must have been on an 
experimental scale only, as the preceding paragraph states that “it 
is probable that electrical cnergy may be used ig the near future in 
electro-metallurgical methods of smelting iron ores" <A note 
on the failure of rubber plantations, many of which have been 
so much of the wild cat order, conveys with it a caution to 
British investors. A warning to British traders with, and shippers 
to, Mexico should be read by the heads of any firm doing half- 
a-crown’s worth of annual business with Mexico, and should be 
remembered by their clerical staffs. On these accounts, no less than 
on account of the minimum number of technical errors, this report 
(which costs 6d. and is numbered Cd. 2,236-176) should be purchased 
by each engineering firm at present trading, or hoping to trade, with 
Mexico. 


A Sanatorium Installation.—M Essns. FALCONAR, 
Cross & Co., of Newcastle-pn-T'yne, have received the order for the 
complete installation of electric light and bells at the Barrasford 
Sanatorium, Northumberland, which is being built for the New- 
castle-on-Tyne and Northumberland Branch of the National 
Association for the Prevention of Consumption. The work is being 


carried out in accordance with a specification by Messrs. Shepherd | 


and Watney, of Leeds. 


Annual Outings.—The employés of the ELECTRICAL 
Co., Ltp., held their annual outing at the Crown Hotel and 
Pleasure Gardens, Broxbourne, Herts, on Saturday, July Ist. 
Sports were held during the morning, and prizes were secured by 
successful candidates in the different races, &c. In the unavoidable 
absence of Mr. J. Stottner, Mr. O. Loewi, took the chair, and made 
a speech regarding the prospects of the company. He was 
supported by Dr. Herzfeld, as vice-chairman. The prizes were 
distributed at tea-time by the chairman. 

Last Saturday week the annual outing of the employés of MESSRS. 
SrEGMANN & Co., electrical engineers, Clapham Junction, took 
place at Brighton. Through the unavoidable absence of Mr. 
Stegmann, Mr. Stanford, the firm’s manager, presided at the dinner, 
which was partaken of at the Qucen's. 

On Saturday last the staff of Messrs. E. P. ALLAM & Co., of 11, 
Red Lion Street, E.C., to the number of 40 odd, held their annual 
dinner at the Brunswick Hotel, Clacton-on-Sea. Mr. E. P. Allam 
occupied the chair, supported by Mr. A. R. Lovell. 


A South African Failure.—4A first meeting of the 
creditors in the estate of CorLiNs, KEssLEBR & Co., electrical 
engineers, Maritzburg, was held in the Master's Office, Supreme 
Court Buildings. Three proofs of debt were putin. Mr. Kessler, 
one of the members of the firm, in response to a call from tho 
trustees, filed a statement of assets and liabilities. The latter were 
£15,242, and the assets £16,300 odd, showing a credit balance of 
£1,058. In the absence of further proofs of debt, the examination 
was postponed. 
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German Imports and Exports of Electrical 
Machinery.—So far this year there has been an increase in the 
importation of foreign electrical machinery into Germany, the returns 
for the four months ending with April last showing a total of 
423 tons, as compared with only 399 tons in the corresponding 
period of last year. On the other hand, a decline is to be recorded 
in the exports of German electrical machinery from 4,370 tons in 
the first four months of 1904 to 4,267 tons in the four months ending 
with April last. 


Australia,— The Australian Customs authorities have 
lately given a decision to the effect that “electric passenger lifts” 
are to be classified for purposes of import duty us ' machinery 
n.e.L," the duty being 20 per cent. ad valorem. 


Fires,—Messrs. Vertrys, LTD., state that the small fire 
which occurred at their King Street, Covent Garden, premises. on 
Saturday morning caused damage only of the most trivial descrip- 
tion, and no interference whatever with the ordinary course of their 
business has occurred. The portion of the premises affected was a 
skyligbtin the centre of one of the fittings showrooms, underneath 
which some drapery caught alight, presumably due to spontaneous 
eombustion, caused by the heat rays of the sun on an uneven piece 
of glass. 

A fire occurred on Monday evening in the premises of the Dis- 


raicr ELECTRICAL Co., at Wolverhampton, and damage was done’ 


to the extent of £200 to the premises and fittings, the whole of the 
electrical appliances having been totally destroyed or badly spoiled. 


Catalogues, Lists, &¢.—Messrs. A. ReEYROLLE & Co., 
Lro., Hebburn-on-T'yne.— Pamphlet No. 22/6.6  (superseding 
No. 7/8.3) descriptive of new 10-ampere wall plugs, with two or 
three pins, for use on circuits up to 500 volts, and double-pole con- 
centric for 250 volts. These plugs are very stoutly made for use in 
workshops, &c., or out of doors; they are tested with 2,000 volts a.c., 
and will break the full loads named without damaging the contacts. 

BnurrisH ELECTRIC Equipment Co. Lro., 11, Queen Victoria 
Street, E.C.—Bulletin No. 1 of the Ohio Brass Co., Manstield, 
UL S.A., giving details of rail bonds, tools, hangers, sanders, third- 
rail insulators, switches, anchors, &e.; but the special feature of 
interest of this pamphlet is the list of single-phase line material of 
various kinds, suitable for voltages up to 10,000 volts. Evidently 
America, the home of rigid standardisation, has accepted the new 
reyime. Additional leaflets deal with cable connectors and Dirigo 
overhead line material. 

The SIMPLEX STEEL Conpuit Co., Lrp.—Leaflet describing 
sample cabinets fitted with drawers containing complete sets of 
samples of conduits, fittings, and accessories of all kinds used in 
erecting and wiring conduits. These cabinets may be had on loan 
free of charge by engineers, architects, lecturers, &c., the samples 
being much more conveniently accessible in this form than when 
mounted on boards. 

Messrs, NicHoLsoN & RoniNsON, Lrp., 53, Victoria Street, 
Westminster, 8.W.—- Various cards giving prices of metal conduits, 
conductors, &c. . 

The Kent Snap Co., 27, Queen Street, E.C.-- Pamphlet relating 
to Kent slab, an incombustible mineral composition for rooting, 
walls, partitions and ceilings. It is used in wiring and other 
electrical work because of its fire-preventing properties. 

Messrs, FALK, STADELMANN & Co., Lro., London, E.C.—-Illus- 
trated list of statuettes m faience and bronze, showing a number of 
new models for attractive electrical illumination. All of the 
models are kept in stock by the company. 

SUNBEAM Lamp Co., Lro., Gateshead-upon-Tyne. Fully illus- 
trated catalogue of Sunbeam electric fans for alternating and direct 
current. Various types are shown for table, ceiliug or bracket use, 
hip cabin service, railway carriages, also porthole, battery and 
ostillating base patterns. Tabulated particulars of sizes, pressures, 
speeds, code words, prices and weights are given. 


Book Notices.—* Wireless Telegraphy: Theory aud 


Practice.” By Wm: Maver, jun. 
Co; . 32: i 
"Third Report of the Committee on Current Classification and 
Nomenclature.” Read before the American Electro-Therapcutic 
Association, September 15th, 1904. New York: Chairman of Com- 
mittee, 120, Broadway. j 
_ The University of Leeds: First Report, 1903-4." Leeds: The 
University. 

"The Commercial Management of Engineering Works." By F. G. 
surton, Second edition. Manchester: The Scientific Publishing 
Co. 12s. 6d. net. 

x Practical Alternating Currents and Alternating Current Testing.” 
= Chas. F. Smith. Manchester: The Scientific Publishing Co. 
93, net. 

The Motoring Annual and Motorist’s 
London: Motoring Illustrated. 


New York: Maver Publishing 


Year Book for 1905. 
. In view of the rap d.progress of the 
automobile movement, it is not surprising that literature of all 
kinds in connection with motor vehicles is growing apace. Quick 
to recognise the importance of the modern method of locomotion, 
the publishers brought out the first edition of the Motoring Annual 
three years ago, and it met with so hearty a reception that its 
publication has become an annual event, each succeeding volume 
showing an inerease in size over its predecessor. The object of the 
publishers is to present motorists with an encyclopedia of motor- 
ing—a task which they appear to have performed very thoroughly. 
The first 80 odd pages are devoted to “ Who's Who in Motoring," in 
which the names and a few particulars of the leading motorists in 
the world, arranged in alphabetical order, are given. A useful sec- 
tion of the work is that dealing with the various motor clubs in the 


country, and there is now hardiy a county without its automobile 
club, the addresses and officials of the various associations being 
mentioned. A résumé of the principal motor-car and cycle races, 
reliability trials and non-stop contests during last year is given, 
while a further section deals with the best-known motor-cars on the 
market, their features in the way of engine, transmission 
mechanism, carrying capacity, &c., being brictly but clearly out- 
lined. Useful chapters on pneumatic tires for motor-ears and on 
insurance are included, while the Motor-Car Act of 1903 and the 
Local Government Board regulations anent the same are explained. 
Altogether the Anauel is a work which should prove a useful 
addition to the motorist’s reference library. 


Dissolutions and Liquidations,—The SrANLEY ELEC- 
TRIC CARRIAGE Co., Lrp., on July 10th resolved to wind up volun- 
tarily, with Mr. 8. H. Bersey, 4., Coleman Street, E.C., as 
liquidator. ieee 

Messrs. J. B. Rowell and J. A. Henderson (HENDERSON, BLANCHET 
AND Co., electrical engineers and contractors, 19, Old Queen Street, 
Westminster) have dissolved partnership. Mr. Henderson will 
attend to debts, &e. 

The EvERYDAY Enicrricitry PUBLISHING Co., Lrp., resolved at 
Manchester on June 20th to wind up voluntarily, with Mr. H. L. 
Price, Fountain Street, Manchester, as ]iquidator, as it could not, 
by reason of its liabilities, continue its business. 

Messrs. W. Q. Leather, T. H. Cockin and W. J. Riley ‘the 
Winpus Érrcrnuic Co., of Sheflield) have dissolved partnership. 
Mr. Leather will earry on the business. 


Trade Announcements. — A short time ago we 
announced the registration of OLDBURY STEEL Conpuirs, Lip. 
The business is now fully established, and the factory is in running 
order at Birchfield Lane, Oldbury, in readiness to execute orders 
for all kinds of conduit tubes and fittings. — Price lists of the com- 
pany’s light gauge conduits for socket junction, and heavy gauge 
for screwed junction were recently issued. 

The British ELECTRIC EQUIPMENT Co., Lrp., of 11, Queen 
Victoria Street, E.C., have removed their registered office to Dates 
Inu House, 265, Strand, W.C., where all. communications should be 
addressed. Their telegraphic address and telephone number will 
remain unchanged. 

The address of the Cardiff brauch office of the BRITISH WESTING- 
HOUSE ELECTRIC AND MANUFACTURING Co., LTb., has been changed 
to 102, St. Mary Street, Cardiff. 


Bankruptcy Proceedings.—Houmes & MeCrLLUM.— 
At Blackburn Bankruptcy Court on July 12th, Alex. Holmes and 
Alex. McCullum, trading as Holmes & MeCullum electrical engineers, 
at the Crown Works, Darwen, were examined. Phe accounts showed 
gross liabilities amounting to £2,047 ; unsecured liabilities, £1,133 ; 
assets, £311 15s. 1d. , deficiency, £821 17s. 11d. V * Want of capital, 
bad trade, and having paid too much for the business," are the 
causes of the failure. The Oficial Receiver (Mr. C. H. Plant) 
stated the debtors tiled their petition owing to pressure by creditors. 


. They commenced business iu June, 1900. purchasing Crown Works, 


fixed machinery, tools, &e., for £1,650. The vendor was paid £800 
in cash, and the balanee still remained as a morteage on the 
premises. Hach partner found £50, and each borrowed. an addi- 
tional £450, the greater part of which is still owing. They dis- 
covered their insolveney three or four months age, but continued to 
trade, hoping the business would. improve, MeCullum stated that 
he and his partner took out of the business 25s. per week cach as 
wages, and the besiness at its best. probably made £100 a year. 
The examination was adjourned for closing. 


Exports of British Electrical Machinery,—4^ steady 
development is taking place in the export trade of this country in 
electrical machinery. With the exception of April each month 
this year has shown a substantial increase over the same period of 
the preceding twelve months, the aggregate shipments during the 
six months ending with June last being returned at £324,249, 
which contrasts with £214,854 in the corresponding half of 1904. 


God Save the King !—Messrs. Dorman & NMITH 
inform us that the electrical switeh made by them for the Ship 
Canal Co. for use by His Majesty the King when performing the 
ceremony of opening the new dock at Salford, on the 3rd anst., 
was one of their standard C type switches in a special ease. They 
point out that these switehes are “good enough for kings as well as 
strong enough for navvies." 


LIGHTING AND POWER NOTES. 


Argyllshire.—4A daily paper states that à lake is to be 
constructed on Rannoch Moor, Argyllshire, to furnish power for 
the Loch Leven Water and Electrie Power Co. It will be seven 
miles long, and the cost is estimated at £500,000. 


Ashton-under-Lyne.—The T.C. has revised the price 
of energy as under:—For the first 250 units per quarter, 34d. per 
unit; for the next 250, 3d. ; all over 500, 24d. ; 

Bristol.— The Electrical Committees annual report 
states that the revenue for the past year’s working was £69,637, 
and the gross profit £37,751. The output during the year was 
5,217,000 units, and the number of consumers connected, 2,677. The 
total length of mains now laid amounts to 246 miles. 


96 THE ELECTRICAL REVIEW. 


[Vol. 57. No. 1,443, Jury 21, 1906. 


€anada.—An Electric Power Commission has been 
appointed by the Ontario Government, to go into the whole question 
of electrical power for municipalities from Niagara Falls and other 
sources, the cost as compared with steam power, &c., and on its 
report the Government policy will probably be framed. 


‘eVlon.—Mr. A. 8. Barnard, the consulting electrical 
- engineer to the Government, reports that several of the under- 
ground mains at Kandy have been renewed during the past year, 
and considerable extensions have been carried out at Colombe. In 
the Fort area some trouble has been experienced from storms aud 
lightning, and ou November 16th last, the supply was seriously inter- 
rupted on this account, After that date the pressure of supply was 
altered to 220 volts, and energy supplied from the power station 
in Gasworks Street instead of from the old works at Galle Buck. 
Mr. Barnard states that in the climate of Colombo, the insulation 
used on E.L. wires deteriorates very rapidly, and in some instances 
the leakage has caused small fires. No alteration has been made 
in the electricity ordinance or in the municipal electrical rules, 
action in the matter having been deferred until the revision of the 
British B. of TT. rules are complete. 

Clacton-on-Sea.—By a large majority, the ratepayers 
have decided that the town shall not lose its E.L. order, and that 
in order to retain it, the U.D.C. shall proceed, as a commence- 
ment of the scheme, to lay down the smallest possible plaut to 
vive effect to the order. The Council will, however, apply for a 
further extension of time, and if that is refused by the B. of T., 
the scheme will be carried out. 


Colne.—A L.G.B. inquiry. was held on July 13th into 
the application of the T.C. for à loan of £1,700, required to cover 
excess expenditure in connection with the electricity works. There 
Was no opposition. 


Continental NXotes,—lranv.—La Societa Elettricita 
Alta Italia has secured a concession to put down a hydro-electric 
plant on the Hiver Sturia di Viu. Energy is to be transmitted to 
Turin for power purposes. 

A company has been floated in Florence with a capital of 
- £160,000, to acquire and work some lignite deposits and establish 
an electricity works in Tuscany. 

GERMANY.-—-The municipal authorities of Offenburg have decided 
on the establishment of an electric lighting station in the town at 
an estimated cost of £11,500. 


East Ham,—The T.C. has made the following revisions 
in the price of energy for lighting and power :~- Maximum demand 
rates from 6d. and 2d. to 5d. and 2d. per unit ; flat rate froin 41d. 
per unit to 31d. ; are lamps, a special flat rate of 81d. ; power for 
tramways, from 14d. to 14d. per unit. 

Falkirk.—Tfe T.C. officials, including the Provost, were 
iu London this week for the purpose of interviewing the B. of T. 
in connection with a dispute between the T.C. on the one 
hand, and the Falkirk and District Tramways Co. and Scottish 
Central Power Co. on the other. The tramway company eutered 
into an arrangement with the Scottish Central Elccteie Supply Co. 
to take electrical energy from it, and while the T.C. does not 
question the right of atramway company to get power from sources 
other than the Corporation electric works, it contends that the 
supply company is debarred by its own Act from supplying power 
within the burgh of Falkirk, unless with the consent of the T.C. 
In any case, the T.C. holds that the sanction of the B. of T. is 
required. It is understood that if the power cSinpany secures the 
Board's consent to supply energy within the burgh, the T.C. purposes 
appealing to the Court of Session. . 


Gordon Castle.—To light the castle, the River Spey has 
now been harnessed. A concrete channel, 1 mile long, 16 ft. wide 
and 6 ft. deep has been constructed, for diverting one-eighth of the 
normal volume of water from the river to two turbines of 50 and 
30 H.P. respectively. From one set, supply will be available for 
public and private purposes at 200 volts, and the other will be used 
for charging a battery of accumulators. The power house is 
situated on the. east bank of the river, $ mile above Fochabers 
Bridge, and is of concrete. 


Grimsby.—The Corporation E.L. Committee reports 
that the past year’s working of the electricity undertaking shows a 
net profit of £895, which will be devoted to the relief of the 
rates, 


Hevwood.—The T.C. has resolved to apply to the 
B. of T. to sanction the borrowing of £37,200 for the buildings, 
plant, cables, permanent way, and overhead equipment, required in 
connection with the electrification of the Hey wood tramways. 


Ince.—The B. of T. has deferred consideration of the 
revoking of the E.L. order for another vear, but if at the end of that 
period no steps have been tuken in the matter, the order will not 
be allowed to remain in force, 

: The United E.L. and Traction Co. is applying for a prov. order 
or E.L. 


London.—W EsTMINSTER.—The City Council has accepted 
the tender of the St. James's and Pall Mall Electric Light Co. for 
lighting and maintaining for five years, 66 lamps of a minimum 
candle-power of 900 each, iu the parish of St. James, at £17 per 
lamp per annum. The Gas Light and Coke Co, who had tendered 
at £15 1s. per lamp per annui, with £10 each for installation, pay- 
ment of the latter sum to be spread over five years without interest, 
wrote offering to withdraw a condition that the £15 1s. would be 
subject: to an increase or decrease of 9s. 6d. fur every 1d. per 1,000 


1,048 of these had consented, and 750 had objected, 


cb. ft. incercase or decrease in the price of gas for publie lighting ; 
being willing to agree that there should be no variation of the £15 1s. 
during the five years. 

The City Council has entered into an agreement with the 
Charing Cross, West-end and City Electrie Supply Company for 
the supply of energy to the various buildings of the Council at 23d. 
per unit for lighting, and 2d. per unit for power. The contract is 
for three years, j i 

BETHNAL GREFN.— The Electricity Committee has reecived 
applications from the Councils of Shoreditch, Hackney and 
Stepney, suggesting that it is desirable that the time fixed for 
receiving offers for the. supply of energy in bulk to Bethnal Green 
should be extended. ‘The Cominittee had fixed September 18th as 
the time by which offers should be sent in. 

MARYLEBONE. — -An inquiry was held on Saturday last into an 
application made by the B.C. to the B. of T. for permission to alter 
the pressure of supply. Mr. Balfour Browne, K.C., in opening the 
case for the Council, said that all persons occupying premises sup- 
plied before March, 1896, had. been applied to for their consent ; 
All costs und 
expenses to consumers in connection with the alteration of pressure 
would be borne by the Council. Mr. Artbur Wright, the consulting 
engineer, was examined. at some length, and he stated that there was 
an clement of unsafety in the present system of both high and low 
pressure ; instead of an increased risk by fire the risk would be 
lessened. Opposition on behalf of 115 consumers in the Portland 
Mansions was withdrawn. The inquiry was adjourned until 
22nd inst. 

WanbswoktH.—The General Purposes Committee reported 
recently having had under consideration the subject of the 
Aduninistrative County of London and District Power Co.'s Bill, and a 
letter received fromthe company's Parliamentary agent stating that 
the promoters had considered the suggestion. that the borough 
should. be included. in the industrial portion of the area of supply, 
but they felt that as the area was settled by the Lords Committee it 
will not be expedient in view of the serious opposition the Bill 
would encounter to make the suggested amendment. The Com- 
mittee has conferred. with the solicitor as to the probability of- 
securing the insertion of the provision asked for by the Council, 
and decided by a majority of 10 to 2 to withdraw it. 

Kensincton.—The Kensington and Knightsbridge — Electric 
Lighting Co. has offered to erect. four Execello are jamps and 
maintain them free of cost to the B.C. for oue month. This offer 
has been accepted. The company has informed the B.C. that if 
it adopted these lamps and extended its are lighting system, the 
cost would be for 3.600 hours, about £18 15s. per lanip, as against 
£24 4s. for the. present ares. The company also offers to light the 
side streets with Nernst lamps at Id. per unit, which would work out 
at about £2 los. per annuin., 


London Power Bills.—1n the House of Commons on 
18th inst., Mr. Lough asked the Secretary to the Board of Trade 
whether he had noticed the announcement that the Administrative 
County Co. had commenced to buy up electrical undertakings —- 
throughout London, and whether it was necessary that agreements 
of sale made with a local authority possessing authorised clectrical 
undertakiugs should be submitted to the Board of Trade before they 
were confirmed by the local authority; whether the Board of Trade 
had seen and approved of the agreements that had been made by 
the company with the Barking and Bexley Urban District Councils, 
and what was the nature of these arrangements; whether the agree- 
ment with Stepney involved the ultimate acquisition of the elec- 
trical undertaking of that Council, 

Mr. Bonar Law, in reply, said he had no information as to the 
particulars of the agreements or negotiations. The Bill as at 
present drawn provided that no agreement for the sale of an under- 
taking should be of force until it had received the approval of the 
Board of Trade, but until the Bill had received. Royal assent no 


case could be submitted to or considered by the Board of Trade. 


Louth.—4A L.G.B. inquiry was held last week relative to 
the Corporation's application for a loan of £17,000 for the establish- 
ment of an electricity works. The Councils consulting engineer, Mr. 
Dykes, said he estimated that with energy at Gd. per unit, the 
income would be 43,200 per aunum, and the expenses, £1,075, 
leaving a balance of £2,125 to meet interest, sinking fund and 
depreciation. The inspector said the amount asked for would have 
to be reduced to the sum proposed to be spent now, viz., £14,000, 
Opposition was offered by the gas company. 


Mesico.—Application has been made to the Mexican 
Government for a concession to put down a plant on the River 
Balsas in the State of Guerrero, for the generation of electrical 
energy. . 


Newcastle-on-Tyne,—The general manager of the Cor- 
poration tramways (Mr. E. Hatton) has just made a report in 
regard to street lighting. He shows that the net receipts over 
expenditure for the present 200 are lamps at an annual cost to the 
Lighting Committee of £2,980 are £317, which sum allows for 
ample depreciation on the equipment. The number of units 
generated tor the year ended March 31st, 1905, was 8,581,301. The 
units used in the power station were 273,325, at the pumping 
station 380,578, leaving for disposal a net balance of 7,027,401 units. 
The total generating cost was £33,641, or 115d. per unit. For 
the present 200 arc lamps 328,393 units are used. It is proposed to 
increase the number of lamps by 160, making the total 360. This 
will necessitate a further expense of £4,500 on new cables, lamps, 
&c., and the cost of the energy will work out at ‘989d. per unit. 
As it is proposed to reduce the price from £15 10s. to £12 per 
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annum per lamp, the total revonue derived from the lamps will 
be £4,320, and the expenditure will be £4,229 per annum, leaving a 
net balance of £91 in lieu of £317, now derived from the 200 


lampe 


Oldham.—The report on the past year’s working of the 
Corporation’ electricity undertaking shows that there has been a 
los of £1,307, the gross profit being £14,447, and interest and 
sinking fund payments £15,753. Last year there was a deficit of 
£771. 

A report has been prepared by Sir A. B. W. Kennedy, 
advising the transfer of a portion of the plant at Rhodes Bank to 
Greenhill, for more economical working, and the Corporation has 
decided to carry out the work forthwith. T : 


Newport.—At the annual meeting of the Ratepayers’ 
Association, Mr. A. J. Stevens, the president, said that they held 
that municipal trading was not to the interest of the ratepayers as 
a body. The refusal of the Corporation to allow the South Wales 
Electrical Power Distribution Co. to supply electrieal energy in 
the town at 1d. per unit was a clear case in which the municipality 
preferred the protection of its own industry, The past years 
working of tho electricity undertaking shows a net protit of 
£394. 


Provisional Orders.—Application is to be made for 
E.L. powers for thé following districts as under, and the local 
authorities have been notified by the applicants :— - å 

Alainouth.—By Mr. E. P. Harvey, of Newcastle. 

Arhedon and Frizinglon.—The West Cumberland Electric Power 
and Tramwuys Co. 

brocahillss—The | Shropshire 
Power Co. 

Burahain.—The Slough and Datchet Electric Supply Co. 

Castle Ward-—Newcastle-on-Tyne Electric Supply Co. 
is promised at 34d. per unit as at Newcastle. 

Cheshunt,—North Metropolifan Electrical Power Distribution Co., 
with the consent of the U.D.C. 

Crewkerne —Messrs. J. & W. Purves, of Excter. 

Crook,—County of Durham Electrical Power Distribution Co. 

Kosthampatead.— Mutual Electricity Supply Co. 

Hiripeards Heath.—H.H. Electrie Supply Co. 

H. rham. —Hexham and District Electric Supply Co. 

Kidderminster R.D.C. —Kidderminster Electric Traction Co. 

Tanuyhtoen.—Mutual Electricity Supply Co. The Council will 
oppose the application. | 

Midsomer Norton.—Radstock. and District Electric Supply Co. ; 
also in Clutton R.D. and Wells R. and U.D. 

Neartan R.D.—Edmundson's Electricity Corporation, for powers 
for Kingsteignton. 

Northampton R.D.—County of Northampton Electric Power and 
Traction Co. The same company will also apply for powers in the 
Raunds U.D. A. 

Ryton.—County of Durham Electrical Power Distribution Co. 

Nalan. -— Messrs. J. and W. Purves, of Exeter. 

Nice age—Messrs. Cecil Cooper. & Co., Messrs. Foote & Milne 
and the Bournemouth and Poole Electricity. Supply Co. 

Tirertoa,—-National Provincial Electric Corporation. 

Be llinghorough,—-Northampton Electric Power and Traction Co. 

W'illingtan.— County pf Durham Electrical. Power Distribution 
Co, The U.D.C. will not oppose the application. 

Yroril.— Mutual Electricity Supply Co. 


and Worcestershire Electric 


Supply 


South Africa,—Kroonsrapt.—The price of energy 
has heen reduced to 9d. per unit as from July Ist. | 


South America.—Messrs. Boero Huos & Lanfranchi, 
of Cordova, have obtained a contract for the lighting of that town 
by electricity. 

Work will be commenced on the erection of an electricity works 
at San Lufs in Angust, Mr. F. R. Sanchez having obtained a conces- 
sion from the legislature. : 


Sowerby.—The P.C. has accepted the tender of the 
Thirsk E.L. Co. for publie lighting at 39s, Gd. per lamp per 1,380 
hours, 


Sunderland.—The following alterations in the charges 
to consumers for the supply of electricity for lighting purposes 
har been adopted:—To churches and chapels at a fat rate of 
JAd. The lighting scale to be extended in discounts up to 200 
8.T.V. per quarter. 24 per cent.: 201 up to 600, 5 per cent. ; 601 to 
1000, 74 per cent; 1,001 to 1,500, 10 per cent.; 1,501 to 2,000, 
It) per cent.: 2001 to 2,500, 20 per cent. ; 2,501 to 3,750, 273 per 
cent. ; 3,751 to 5,000, 334 per cent. ; 5,001 to 7,500, 384 per cent. ; 
above 7,500, 444 per cent. The several business premises belonging 
to one firm will be grouped together, and the collective amounts are 
to be charved on the foregoing scale. l 


Swinton and Pendlebury.—The U.D.C. has entered 
into an agreement with the Lancashire Electric Power Co. for the 
sapply of energy in bulk at £6 per kw. up to 100 Kw. per annum, 
to between 100 and 200, £4 10s. between 200 and 300, 


£3 10s. netween 300 and 500, and £3 beyond, with a- fixed 


charge of 45d. for each B.T.0, supplied. If a direct curront supply 
is required tha jnerpase in prices shal} not be more than 
10 per cent, Tho charges to consumers pra;—Lighting, 4d, 
per unit; power or heating, 24d, Thero i» an ajtornativo charga 
of 9d, per unit tor lighting, heating, and power, with tha follow {ng 
ants Pir anyam poy Rw, demandedieNop axceading 1 RW, 


18s. per 4 of a Kw.; exceeding 1 xw. £3 per4 of a xw. The 
agreement is for 25 years. There is also a free wiring scheme at 
44d. per lamp per quarter. 


Tiverton.—The T.C. obtained a prov. E.L. order so long 
ago as 1890; last year it thought of making some use of the order— 
which one would have expected to he addled after being sat on so 
long—and a L.G.B. inquiry was held in September last. The 
J..G.B. has only had 10 months in which to consider the scheme, as 
compared with the 14 years taken by the T.C., yet tho latter is 
already impatient, and is actually going to send a deputation up to 
interview the Board! Why this unseemly haste ? 


Truro.—The T.C. has, by eight votes to three, rejected a 
recommendation that the Council permit a company to establish an 
E.L. plant, the Corporation applying for the necessary prov. order 
on terms to be agreed upon. 


Tunbridge Wells.—In our note last week, it would 
perhaps appear that the Corporation is charging 6d. per unit for all 
energy ; the price is 6d. per unit for the first hour's consumption 
and 3d. per unit afterwards. For energy used for power in the 
day time, 3d. per unit is charged, and for street lighting the price 
is 11d. per unit. Coal costs the department 25s. per ton and water 
1s. 6d. per 1,000 gallons, 


Yarmouth.—The T.C. has offered to supply energy to a 
local firm for power at 2d. per unit, on. eondition that no supply 
will be needed from June to September, $ 


TRAMWAY AND RAILWAY NOTES. 


Aberdeen.—On Saturday Col. von Donop, of the B. of T., 
inspected the new tramway line in Bridge Street and Guild Street, 
Aberdeen, as well as the portions of the line that have been doubled 
in Holburn Street and King Street. The inspector expressed 


himself throughly satisfied with the new lines. 


Chicago (U.S,A,).—According to a correspondent of 
the Morning Post, the report of Mr. J. Dalrymple on the muni- 
cipalisation of the tramways in Chicago is unfavourable to the 
project. The Mayor has retused to discuss it or to make it public. 


Derby.—4A L.G.B. inquiry was held on July 4th into 
the Corporation's application for a loan of £9,960 for electricity 
purposes, the extensions beiug necessary through the development 
of the tramways, while £360 was for arc lamps to be attached to the 
tramway standards. There was no opposition. "T 


Folkestone.—The Joint Committees of Folkestone and 
Hythe 'P.C.'s and Sandgate and Cheriton U.D.C 's have passed a 
resolution in favour of a surface contact system of tramways. 
Folkestone T.C. has, in addition, decided to invite offers for con- 
structing and working the tramways in the town under the Council's 
order. The Sandgate Council has resolved to open negotiations 
with all surface contact tramway companies, and the Hythe 
Council has taken a somewhat similar course. 


Germany.—In addition to the Berlin-Hamburg electric 
line, on which trains will run at a speed of 125 miles an hour, a 
project is at present under consideration to unite the principal 
cities of the empire by electric lines. The trains will run at a 
speed of 78 miles an hour, The first lines will, in all probability, be 
laid between Halle, Leipsic, Frankfort and Wiesbaden, and between 
Cologne and Darmstadt. 

An electric tramway is to be constructed between Castrop and 
Rauxel. 


Huddersfield. — The borough treasurer's financial 
statement for the three months ended June 30th shows a capital 
outlay to date of £414,667. The receipts amount to £18,486, or 
10:32d. per ear-mile, compared with 9:93d. last year. The total 
working expenditure is £9,381, leaving a gross surplus of £9,106. 
The net surplus amounts to £2,977, The statement does not include 
any provision for depreciation purposes. 


India.—CarcvTTA.—The Calcutta. Tramways Co. have 


“prepared their plans, and have signed an agreement with the 


Howrah municipality for the tramway service. 


Llandilo-Lampeter.—0On Friday an inquiry was held by 
the Light Railway Commissioners with reference to the proposed 
light railway from Llandilo to Lampeter. The line will he 
22$ miles in length. It was intimated that the order would boe 


. granted. 


London.—HawxEnsMITH.— The Borough Council has 
decided to make representations to the B. of T. in favour of the 
overhead trolley system being adopted, on the County ('puncil's 
Queen Street to Putney electric tramway. 

DErrronp.—The General Purposes Committee of the Deptford 
Borough Counoil has jnstructed tho Mayor to represent to the 
B, ot T. that the County (ounoll tramoars shonlet nc allowed to 
travel at the Rigbost rave ut speed consisteng wirh phi sufesy of the 
pobiin. Te fa thought that, in view of. tha fact phat thé care ara tg 
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be equipped with special brakes, and that the drivers have now 
acquired greater skill, a higher rate of speed should be allowed than 
was at first thought desirable. 

CAMBERWELL.--The B. of T. is to be informed thai the Borough 
Council strongly opposes, in connection with the proposed new tram- 
ways inthe district, the construction of slot rails at a greater 
distance apart than # in. : 


Lucan and Leixlip.—Mr. J. H. Ryan has been 
appointed by the Commissioners of Publie Works, Ireland, to make 
the necessary inquiry into the proposed. electric tramway line from 
Lucan to Leixlip. The inquiry was to open on the 19th inst. 


Mossley.—The T.C. on July 13th decided to oppose the 
Bill of the Oldham and Saddleworth Tramways Co. beeausc of the 
withdrawal of a clause by which the company urtdertook to take the 
whole of the power required from the Joint 'Peamway Board, 


New Brighton.—On the afternoon of 18th inst., whilst 
a car from Seacombe to New Brighton was going down Rowson 
Street into Victoria. Road, New Brighton, the driver Jost control, 
and the car rushing down at a great pace, jumped. the metals at 
the hottom, and dashed into the walls of the North and South 
Wales Bank. Three lady passengers and the guard were injured. 
The accident was due to the breaking of a chain. The car 
was completely smashed, and considerable damage was done to 
the bank. 


Neweastle-on-Tyne.—The economies. that have been 
made in connection with the Corporation tramways are bevinning 
to show fruit, and the new manager (Mr. B. Hatton), in his first 
quarterly report, states that during the first 13 weeks of the present 
financial year a profit of close upon £6,000 has been earned, 


Oldbury.—An_ electric tramear belonging to the Bir- 
mingham and Midland Tramway Co. was overturned between Old- 
bury and Dudley on Sunday night. The car had reached the 
Limekiln Bridge on the Dudley Road, where there is a loop, and 
it appears to have jumped the points. The front wheels travelled 
along oue set of rails, and the rear wheels upon another, with the 
result that the car was twisted round, and fell over on its side. AN 
the outside passengers were thrown violently to the ground. and 
some of them appear to have been badly injured ; few escaped 
without cuts or bruiscs. 


Rushden.—The U.D.C. has passed a resolution pro- 
testing against the opposition of the County Council to the B.E.T. 
Co.'s Bill. 


Sheftield.—The annual report. of the tramway depart- 
ment shows that the capital expenditure during the past vear 
amounted to £47,772, making a total to date of £1.043,582. The 
receipts amounted to £240,566, an increase of £2,214 compared 
with last year. The expenses were £163,283, or 6477d. per car- 
mile, compared with 6:507d. last vear. — "The net revenue was 
£79,568, and after deducting capital eharees there remained a sur- 
plus of £17,329, compared with £27.309 in the previous vear. A 
sum of £13,000 has been allotted to the relief of the rates, and 
contributions have been made towards musie in the parks, &e. 
Sufficient allowance, however, has not been made for depreciation 
—which would result in a serious deficit being shown-— whereas the 
track and equipment are showing signs of deterioration, Universal 
1d. fares on all routes are charged, and it is possible to ride over 
three miles for 1d., but in view of the unsatisfactory state of the 
undertaking, it is probable that the fares will have to be increased. 


Wolverhampton and Cannock Chase Light Railway. 
—At Wolverhampton on Tuesday Colonel G. F. O. Boughey, RE., 
C.8.L, and Mr. Henry Allan Steward, two of the Light Railway 
Commissioners, held a publie inquiry as to the expediency of 
granting an application made to them by the Wolverhampton and 
Cannock Chase Railway Co. fora light railway order. Mr. Rhys 
Williams, who appeared for the promoters, explained that the 
application was for leave to construct and work a light railway 
already sanctioned by Parliament in 1901. The proposed line 
would be RẸ miles in length, and would connect. Wolverhampton 
with certain collieries in the ‘Cannock Chase distriet. — In 1903 an 
extension of time was applied for, and this would expire in August 
of the present vear. They had. agreed on terms with the Stafford- 
shire County Council, and the Wolverhampton Town Council was 
supporting the scheme, They had practically the whole of the dis- 
trict on their side. Sir Douglas Fox, one of the envineers for the 
line, said the proposed light railway would serve a district whieh had 
a considerable number of collieries in it; and they would be able to 
serve it much more conveniently if they couid have stopping 
places at. frequent points along the road. Under the light railway 
powers they could also deal adequately with the mineral trattie. 
After further evidence, it was intimated that the order would be 
granted, subject to the re-adjustment of clauses for the line to be 
run as à light railway, 
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TELEGRAPH AND TELEPHONE NOTES. 


Canadian Telephones,—The Parliamentary Committee 
appointed to inquire into the telephone system of Canada has con- 
Cluded its sittings. and has reported. that evidence bas been taken, 
but that it is leo late this session to'tmake any recommendation in 


- 


the direction of Government control or ownership. This subject is 
left over until next year.—Standard, 


Electric Time Signals.—The laying of the submarine 
cable to Manila has rendered it possible to compare local time 
round the world, and it has been found that the aggregate error in 
time amounts to less than Ith gee. The neteinterval of time 
occupied in transmitting a signal through this American Pacific 
cable, 7,846 nautical miles in length, is 07648 sec. 


German Cables in the Far East,—According to the 
Financial Times, it appears from the first report of the German- 
Dutch Telegraph Co. that a joint snbsidy of £95,000 per annum for 
a period of 20 years has been granted to the company to the extent 
of £76,250 by the German Government and £18,750 by the Dutch 
Government, although 90 per cent. of the cable receipts will be 
reckoned towards the subsidy during the 20 years. The company 
is engaged in the establishment of submarine cables from Menado, 
in the Celebes, vi» Jap, in the Carolines, to the United States 
island of Guam, where a connection is being formed with the 
Amcrican-Pacific cable, and from Jap to Shanghai, where a junction 
will be effected with the German cables between Shanghai, 
Tsingtau and Chifu, and thence with the network of the Great 
Northern Telegraph Co., whose lines run over Siberia to Europe. 
Cable landing rights for 40 vears have been granted for Jap and 
Menado, while similar privileges have been secured from the 
Chinese Government for Shanghai, and from the United States 
Government for Guam, where the Commercial Pacitic Cable Co. 
will work the cables by virtne of an agreement with the German- 
Duteh Co. The latter has also arranged with the Great Northern 
Telegraph Co. to maintain and repair the eables for a fixed sum 
during the first 10 vears’ working. 


Imports of Foreign Telegraph Cables.—June proved 
a quiet month as regards the importation of foreign electrical cables 
and apparatus connected therewith into this country, the returns 
just to hand showing a total of only £1,389. Nothwithstanding 
this, however, the heavy imports during the early part of the year 
have brought the aggregate for the six months well in advance of 
those in the same period of last year, the respective figures being 
£30,510 and £16,485. 


Pacific Cable Conference.—The last sitting of the 
Pacifie Cable Conference was held on Wednesday last week. In 
addition to the sittings of the conference itself, meetings are being 
held of the committees which occupy themselves with various 
branches of the question, The date of the next sitting of the con- 
ference is not vet fixed: it is hoped. however, that the conference 
will be enabled to conclude its labours in about a furtuight or three 
weeks, 


Post Office Telephone Service.—In Peterhead Small 
Debt Court last Friday, evidence was heard in three actions at the 
Instance of the Postmaster-General against subscribers to the Post 
Office telephone service recently established in the town and dis- 
trict, for the second year’s rent. Defenders pleaded that they were 
induced to enter into the agreement. through misrepresentation as 
to the area of service, and they paid the first year’s rent on the 
faith that the verbal promises would be implemented. They each 
lodged a counterclaim of £10 for breach of bargain. Much 
interest was takon in the case, as behind these actions were a con- 
siderable number of subscribers who had yet paid no rent at all. 
Evidence was led to prove that an unconditional promise was made 
that telephonic connection would be made with Boddam, Port 
Erroll and St. Fergus. That had not been done, and the limited 
number of town subscribers made the system almost useless, com- 
pared with that of the National Telephone Co. Mr. G. M. Weir, 
Edinburgh, who canvassed the district, denied that he made any 
false representations, stating that the establishment of connection 
with these places was wholly dependent on the number of sub- 
scribers, Sheriff Henderson Begg assoilzied the defenders, and 
sustained the counterclaims to the extent of the sum sued for, with 
eXpenses.— Scolsaian, 


. Swansea,—At a meeting of the Telephones Committee 
last week, the manager reported that the eost of connecting up the 
system with that of the National Telephone Co. would be about 
£500, and it would take 10 weeks to effect 


Telegraphic Interruptions and Repairs :— 


CARLES. INTERRUPTED, REPAIRED. 
Trinidad-Demerara (No. 1) $3 .. Aug. 26, 1901 .. - 
Trinidad. Demerara (No, 2) Le .. July 1, 1000. .. July 16 
Dominica-Martinique . May 7, 1902 Ho 


St. Lucia-Martinique 
Cuyenne-Pinlieiro 
Paramaribo-Cayvenne .. i5 - . 
Roeissa-Issn (Yemen) Camaran 
Tarifu-Tuncier i M 4 
Closed -/ Viadivostock Nagasaki 
ı Port Arthur-Chifu  .. 
Jamaica-Colon | 
Bolama-Bissao 


.. May 7,1 — .. s 
a .. Ang. 13,1902 p 
.. .. May 25, 1905 .. bs 
.. Oct. 22, 1902 .. ra 
.. Jan. 18, 1904 . n 
. Feb. 9, 1904 


- i z June 21, 1905 < W 

LANDLINES, 
" 2 er .. July 28, 1902 .. 

n si T .. Sept. 27, 1904 .. si 

zx si .. July 10, 1905 .. — 


Puerto-Barrios 
Kertch-Souteboum 
Alaska landlines .. 


Wireless Telegraphy.—In the House of Commons 
recently Lord Stanley referred. to the Wireless Telegraphy Act, 
and said that it was not till they began to grant licences that they 
realised the endless dithenities that were to be encountered, and not 
till February of this year that they were able to begin the issue of 
licences. No licence had been given or refused without the full 
consent and approval of the Adiniralty. 
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Proposals having been made for installing a wireless telegraph 
system at an important coast military station, for the instruction of 
selected officers and men with a view to the adoption of this form 
of telegraphy for fortress defence, the Army Council has forbidden 
any installations of the kind without its sanction, The Council 
considers that the application of wireless telegraphy to fortress 
communications will require most careful consideration and expori- 
ment in order that there may be no interference with naval and 
commercial stations, and it is not proposed to proceed with such 
experiments at present, 


- 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Beckenham, — July 22nd.  Water-tube boilers and 
gsieam alternator for the U.D,C, See “Official Notices " July 14th 


Caerphilly.—July 24th. Cables, kiosks, transformers, 
switchgear, lamp pillars for the U.D.C. Bee “Official Notices ” 
June 30th. 


Dublin.—July 21st. Machinery oils for the Corporation. 
See “ Official Notices " July 7th. ` 


Dublin.—July 25th. Tenders to the Corporation for 
three electric locomotives, tramways, mains, trolley wires, capstans, 
&c. See "Official Notices ” July 7th. 


Dudley.—July 29th. Supply of oils to the Corporation. 
See “ Official Notices " July 14th. 


Ebbw Vale,— August 5th. Cables, overhead lines, 


street lamps and fittings, and meters, for the U.D.C. Sec “ Official 
Notices” July 14th. 


France. —July 29th. The French Post and Telegraph 
anthorities in Paris are inviting tenders until the 29th inst. for the 
establishment of an underground telegraph and telephone line 
between Villejuif and Juvissy-sur-Orge. Particulars may be 
obtained from, and tenders are to be sent to, Le Sous-Secretariat 
d'Etat des Postes et des Telegraphes, 103, Rue de Grenelle, Paris. 


Mussoorie (India),—October 23rd. Supply and erec- 
tion of steel power pipes, water motors, alternators with exciters, 
switchboards complete, transformers, induction motors, pumps, 
workshop machines; also bare copper overhead mains, insulators, 
and lightning arresters, arc and incandescent lamps, telephone 
equipment, workshop tools and general stores. See “ Official 
Notices " July 14th. 


Npaim,—July 28th. The municipal authorities of 
Calavas (Huelva province) are inviting tenders until the 28th inst. 
for the concession for the electric lighting of the town during a 
period of ten years. Particulars may be obtained from, and tenders 
- "i va sent to, El Secretario del Ayuntamiento de Calavas 
(Huelva). 


War Office.—September 1st. Tenders invited for the 
purchase of surplus boilers, dynamos, &c., at Bermuda, Barbados, 
st. Helena and Woolwich. See “ Official Notices " July 7th. 


 Worthing.—July 24th. Dry-back boiler with fittings, 
piping, cables, stoneware conduits for the Corporation. See 
" Official Notices" July 14th. 


CLOSED. 


Bermondsey.—The Electrie Lighting Committee has 
received the following tenders for the supply of jointers' tents :— 


Callender's Cable Co. i .. (accepted) £5 10 0 
Heathman & Co. oZ o Be v 515 0 
Johnson & Phillips — A 
W. T. Glover & Co. is - 710 0 


Burslem.—The T.C. has accepted the tender of Mr. 
E. M. Evans, for wiring the Town Hall, Surveyor's Office, fire 
station and baths for the electric light, at £318 10s. 6d.; that of 
Vallender's Cable & Construction Co. for electric light mains; that 
of Mr. E. M. Evans for fuse boxes (5 to 50 amperes), and that of 


Messrs, Chamberlain & Hookham, of Birmingham, for meters up to 
4 amperes, 


Belfast.—The Corporation has accepted the tender 
of Messrs. Johnson & Phillips for '3 and ‘1 V.I.R. cables. 


Easthourne,—The Corporation has accepted the tender 


of Messrs. Johnson & Phillips for H.T. concentric and r.T. triple- 
concentric paper-insulated cables, 


Gibraltar.—The Crown Agents for the Colonies have 
accepted the tender of Messrs. Johnson & Phillips for high and low 
tension concentric paper-insulated lead-covered cables, twin ditto, 
sipgle ditto, and concentric and single V.I.R. cables; also for a 
quantity of junction boxes of various typos, 


Horsham.—The U.D.O. has accepted the tender af 


- Messrs. Johnson & Phillips for the supply of mains and distributors, 


at £609, 


London.—The L.C.C. has received the following tenders 
for the paving and platelaying in connection with the construc- 
tion or reconstruction of the tramways from York Road, Wands- 
worth, via Red Lion Street, South Street and Garratt Lane, to 
Defoe Road, Tooting :— 


Paving works 
Name. Tramways for street Total. 
work. widenings. 
R. W. Blackwell & Co. .. 468,049 12 0 £83,160 12 6 £96,202 4 6 
Dick, Kerr & Co. (recommended) 64,459 6 9 81,782 16 10 96,242 8 7 
J. Mowlem & Co... "T s 65,3851 18 7 981,082 1 56 96,84 0 O0 
W. Gniffiths & Co. .. "T T 68,531 16 1 28,559 5 4 £97,091 1 5 
J. G. White & Co. .. bw s 64,704 18 O 833,68811 6 08,478 9 6 
Muirhead, Greig & Matthews ,. 67,875 12 7 82,017 14 7 99,893 7 3 
T. C. Starkey, Hull.. ee .. 203,687 7 2 58,588 16 0 262,271 8 3 
Engineer’s estimate 265,291 9 1 £88,444 16 5 £98,736 5 6 


The tender recommended for accoptance, although £40 higher 
than the lowest offer, provides for the completion of the work in 
less time, a matter which the Highways Committee consider of 
great importance.  - 

The tender of Messrs. Mountain & Gibson, Ltd., of Bury, 
amounting to £2,360, has been accepted for the supply of four elec- 
trically-driven watering cars, with Westinghouse equipments, 
similar to those fitted on the Council's tramcars, Selected firms 
were invited by the Highways Committee to submit prices, and fivo 
availed themselves of the opportunity. ) 


Manchester.—The contract for the supply of starting 
switches for 12 months has been placed with Veritys, Ltd., for 
their improved “ Aston " starting switches, ; 


Marylebone.—The E.L. Committee received 46 tenders 
for the annual supply of stores to the generating station. The 
following were accepted :— ; 


Geo. Hatch, Ltd., cotton waste; W. H. Willcox & Co., Ltd., cloths, lubricant, 
packing and insertion; British Insulated and Helsby Cables, Ltd., vulcanised 
rubber cables and workshop flax; Baxter & Caunter, cable jointing materials ; 
MULA, Ltd., india-rubber gloves; St. Helens Cable Co., prepared rubber 

ubing. 


Ossett.—In connection with the establishment of elec- 
tricity works, the T.C. has accepted the following tenders :— 


Messrs. Willans & Robinson, engine " os ee £1,115 
Messrs. Greenwood & Batley, dynamos  .. "T ec 700 
Electrical Power Storage Co., storage battery .. s 1 
Messrs. Spagnoletti & Co., switchboard +. is T 14 
Messrs. Morris & Bastert, crane m e ee ee 184 


Messrs. Johnson & Phillips, cables .. ec ee oe 1,402 


Port Elizabeth (S,A.).—The contracts to fit up inter- 
communication telephones throughout the offices in the Port. 
Elizabeth Town Hall and throughout the new sanatorium at 
Walmer, have been placed with Mr. A. G. Knight, of Port Elizabeth. 


Shoreditch.—The B.C. has accepted the tenders for nine 
months’ supply of coal to the electrical undertaking, of Charles 
Gothard & Co., for Manners nuts at 12s. 2d. per ton, delivered in 
barge, and Charles Franklin for best Welsh smokeless No. 1 Bwllfa 
at 19s. 5d. per ton, and Wollaton nutty slack at 11s. 3d. per ton, 
delivered in van. 


Stepney.—The B.C. has received the following tenders 
for the annual supply of meters and demand indicators in connec- ` 
tion with the electrical undertaking :— 

METERS UP TO 10 AMPERES. 


Reason Manufacturing Co. - .. (accepted) £390 0 O0 
Chamberlain & Hookham, Ltd... m" os 820 0 Q 
Ferranti, Ltd. - 826 5 0 


METERS ABOVE. 10 AMPERER. 


Ferranti, Ltd. T = T .. (accepted) £29718 0 
Chamberlain & Hookham, Ltd. iis T - 806 12 6 
Reason Manufacturing Co. - T - ss 814 0 0 


There were seven informal tenders. 
CoMBINED METER AND DEMAND INDICATOR. 


Reason Manufacturing Co. vá .. (accepted) £770 4 6 
General Electric Co. T ee - on - 877 12 0 
DEMAND INDICATORS ONLY. 

Reason Manufacturing Co. ‘s .. (accepted) £34717 0 

ANNUAL SUPPLY OF CARBONS. " 
F.Henrion .. oe is T . (accepted) £450 18 6 
Bloan Electrical Co. Vs ‘a x aa = 462 6 3 
Johnson & Phillips .. a - " “3 ‘ 521 14 0 
Mayer & Co. ee ee ae e. ees ee * 624 10 9 
Electrical Co. s% - T s - T: 533 15 0 
Birmingham Carbon Works - PN "T T 543 10 9 
General Electric Co. - d ki zo ʻe 543 10 9 
BurPLY AND ERECTION OF STORAGE TANKS. 
Newton, Chambers & Co. ʻi .. (accepted) £687 0 0 
Royles, Ltd. .. ais es ‘ T "T 762 0 0 


The tender of Hinchliffe & Co. for the annual supply of coal was 
accepted at the following prices :— 


Large Bwllfa, 19s. 6d.; large Nixons, Merthyr, 20s. Rd.; N. small, 15s. 3d- 
Graham's navigation, large, 19s. 6d.; nuts, 19s. 6d. ; pea nuts, 17s. 6d. Fern- 
dale, 9228. ; N. small, 15s. 6d.; Nottingham hard steam, large, 14s.; N. smalls 
12s.; fine, 10s. 6d. ; Stockingford spires, large, 168. 9d.; N. small, 11s.: slack: 
10s. 6d. ; Broomhill (London made small for nnderfeed stokers), 10. 6d. ; Resolven» 
large, 19s. ; nuts, 18s. 6d. ; N. small, 14s. 9d. ; Llwydcoed, large, 208. ; N. small» 
15s. 2d. ; Rheola Merthyr, large, 19s. ; N. small, 16s. 2d. ; Cwinaman, large, 20y, 
Ruts, 20s. ; pea nuts, 18s. ‘There were 17 tenders, ` : 
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Stafford.—The3 T.C. has accepted the tender of the 


Tudor Accumulator Co., Lid., for the renewal of the battery at the 
. Electricity Works, at a cost of £800. 


Stoke Newington.—The B.C. has received the following 


tenders in connection with the electrical undertaking :— 


: TRAVELLING CRANE, 

J. Booth & Bros. .. si T i es .. £210 0 0 
T. Broadbent & Sons is T. T = ss 195 0 0 
Higginbottom & Mannock pe x E es 184 0 0 
Jessop and Appleby Bros. E A és m 165 0 0 
Marshall, Fleming & Jack - "f ES 170 0 0 
H. Morris & Bastert (as per specification) xA 98 17 0 

Do. (alternative) .. (accepted) fH 17 0 
J. Spencer & Co. ` « : ; ve si 148 0 0 


VENTILATING FANs. 


J. Keith & Blackman Co. is .. (accepted) £50 0 0 
Matthews & Yates .. ss soe e .. ni 
J. Stott & Co. RES - 


e 
Q2 
e 
e 


METERS. 


British Thomson - Houston Co.; Reason Manufacturing Co. (accepted) 
Rumney & Rumney ; Venner & Co. - - 


Sunderland, —The T.C. has accepted the tender of the 
Phænix Dynamo Co., of Bradford, for the supply of an auxiliary 
motor-generator and switchboard for a sub-station, at £288. 


(were oes ere ugs or 
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THE following orders are issued for next weck:— à 


Thursday, July 27th.—Recruite and non-efficients for Weymouth Camp, parade 
at Waterloo Station (L. and S8. W.R.) at 11.50 a.m. Those for Isle of Wight 
Camp, same place, at 12 noon. 

Saturday, July 29th.—Efficients for Weymouth Camp, parade at Waterloo 
Station (L. and S.W.R,) at 11.50 a.m. Those for Isle of Wight Camp, same 
place, at 12 noon. ~ 

J. GUNN, Sergeant-Major. z 
' For OC.EER.E, (V). 


NOTES. 
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The Forthcoming Electrical Exhibition at Olympia. 
— When the Electrical: Exhibition, which is shortly to be 
held at Olympia was decided on, we believe it was not 
at first appreciated ‘that’ it was being held primarily with a 
view to educating the public to what is now being done in domestic 
applications of electricity, for the ultimate benefit of those connected 
with the industry manufacturing the various apparatus employed, 
bv increasing the demand for their goods, and the supply companies 
and public authorities interested in the distribution of electric light 
and power, by increasing the number of their consumers. We 
understand that the support which the Committee have received 
from the supply companies and municipal authorities in the pur- 
chasing of tickets, &c., has been of a most substantial character, and 
the large number of important exhibitors indicates that the Electrical 
Exhibition will assume important dimensions and be thoroughly 
representative. The construction of Olympia has been modified 
and altered in various respects with a view to making it à permanent 

^"xhibition Hall on the most up-to-date lines, and it is hoped 
that, by the holding of this important exhibition, it may be found 
unnecessary in the future for various small electrical exhibitions to 
be held in different parts of the country. 

We hope shortly to be able to publish a full programme of the 
Committee's arrangements, and, in the meantime, those who may 
have, from some reason or other, held aloof from giving their 
support to the undertaking, are urged to lose no further time in 
applying for the limited space remaining unallotted. Otherwise 
they may miss an opportunity of exhibiting their goods to 
the publie in a manner which has not been afforded to 
the electrical industry for many years past. We are asked 
to state that would-be exhibitors. should remember that, 
in addition to their being entitled to a rebate off the rent which 
they pay for space, there is a further chance of their receiving an 
additional amount back out of any surplus profits that may be 
earned, which conditions are quite unusual—at all events, we think 
so—in cases where exhibitions of this description have been run by 
promoters and managers for their own benefit. 


Steel Direet '—On Wednesday last the Galbraith [ron 
and Steel Co., Ltd., of Auckland, New Zealand, gave a demonstra- 
tion at the works of the Brush Electrical Engineering Co. of its 
process of steel making from New Zealand irensand by means of 
the Galbraith electric furnace. In operation, a constant stream or 
shower of ironsand, mixed with carbon, charcoal or coke, in powder, 
is fed into the top of the furnace. This falls between and upon 
incandescent graphite bars, and finally leaves the furnace at the 
bottom in a etream of malten metal- steel, indeed (or was it 
aast-iron 2), ty a direct process, Tho whole thing was in the nature 
af à laboratory esperimaut, but we shall, nevertheless, deal critically 


i 
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‘All Kinds of Dick. Kerr" and a “ Handful of 
Samples.—' The following are copies of some letters recently 
addressed to Messra. Dick, Kerr & Co., Ltd., by Cape Coast natives. 
They are some of the most interesting examples of letter writing 
that have recently been placed before us, and we print them for 
our readers’ entertainment :— 
Dick, Kerr & Co., Intin Street, 

Cannon Street, Cape Coast, 
London, E.C. May 2nd, 1905. 


Dear Sirs,—I made my step to the house of a certain amiable 
friend of mine for invitation, and while our attention was highly 
attacted by taking a colloquy for a few minutes, I took a certain 
paper in reading of something, and as I was perusing through pages 
over pages, your name was substantially conimenorated to me that 
you are the best manufacture of all kinds of Dick Kerr in the city at 
London. There I have found myself somewhat inclinable to pen 


you to send me your samples and catalogue, because mycrint they . 


do not know a education, but they only in want a samples to select 
the best our proceeding orders. As I am a generally merchant in our 
town. Please my order was about £28 16s. 10d. So stand to J. K. 
——, face together and ask whether is not truly. If the samples 
is hand I will soon forward my order to you promptly for quality 
of goods. Hoping vou would not fail to send it te me as quick as 
possible. 
] am, yours truly, 


To Mr. Dick, Kerr & Co., Ltd. 
"Abehureh Yard, 
London, E.C. 


Dear Sir,—Your name and address appear in a paper I was 
Reading the other day as manufacturers, you will please, upon the 
reeeipt of this, farward at once to my address a full and complete 
catelogue and price list, together a handful of samples and patterns 
to enable me to make a selection, awaiting to hear from you seen, 
with kind reguards. 


Cape Coast, 
April 26th, 1905, 


Yours faithfully, 
+ * & 


Dawson Hill, 
Cape Const, 
April 26th, 1905. 
et 

Dear Sir,—Having heard your recomendation by certain gentle- 
men nameed. Dick, Kerr, Co, Ltd., that you are of the best 
trader in the city of Abchurch Yard, London, E.C. I saw many 
catalogues samples in Africa, but as you are the best one, I shall 
be able to endeavour faithfully to turn many merchants of this 
colony to you. On the receipt of this letter please send me all 
your catalogues, samples, &c., &c., as I have been told that you will 
fail to do so. In the meanwhile, I am anxiously awaiting your 

favourable reply by next mail, with my best compliment. 


I remain, your obedient servant, 
D 


Autogenous Welding of Metals.—In the Fouche 
blowpipe, demonstrations of the working of which were given at 
the works of Brins Oxygen Co., Westminster, on the 12th, 13th 
and 14th inst., engineers will find an instrument of great power and 
flexibility. The Fouché blowpipe is simply a flame of acetylene 
gas blown in the usual way with a blowpipe, but with oxygen gas, 
so that the resulting temperature is enormous, not only because 
acetylene is endothermic in manufacture, but because the flame con- 


tains no inert diluent nitrogen. We were shown the welding of ~“ 


tubes both circumferentially and longitudinally, and we obtaiged 
excellent test. results upon flattening the tubes on an anvil. To 
show the effect of temperature, a heavy iron bar was melted 
upon a Newcastle firebrick. The corner of the firebrick was run to 
liquid at our request, and finally a piece of calcium carbide was 
liquefied. We took a piece of the carbide which had thus been liquefied 
and placing it in water, it gave off acetylene, showing no chemical 
change, though the carbide had been qnite liquid. The Fouché 
blowpipe should be of very great service in the workshop, and also 
in the field. By its aid a broken locomotive frame could be welded. 
It should be useful at sea for repair work, and ina thousand ways it 
will, we feel sure, prove of service. The apparatus is simple and 
consists of a supply of the two gases. a suitable water seal, and the 
blowpipe. A rod of pure iron serves asa soldering stick or making- 
wp supply. It is said that some of the carbon from the flame com- 
bines with thia pure iron and converts it into mild steel. 

The blow pipe is, of course, applicable to other metals. The 
demonstration was most effective. The superiority of the acetylene- 
oxygen flame over the oxyhydrogen flame lies in the fact that for 
each cubic metre of oxygen, there are. theoretically required two 
cubic metres of hydrogen, but the flame produced is so oxidising 
that practically it is necessary to employ a double quantity of 
hydrogen. ‘Theoretically, 24 vols. of oxygen are required for each 
volume of acetylene, but in practice only 1:7 vols. of oxygen are used. 
The fame of acetylene is much less diffused and the heat is, there- 
fore, better applied, and less is wasted in heating up surrounding 
metal needlessly. Thus, for the two mixtures tbe heat per oubie 
metre will be for acetylene 5,238, for hydrogen 2,473 calories. 
These and other considerations are said to account for the fact that 
10 times as much hydrogen ns acetylene js required fop p given 
piece of work, or ane and a halt times as much oxygen, 


(Continued on page 108.) 
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A FRENCH 28,000-VOLT POWER TRANSMISSION. 


Oxe of the most interesting of the French high-voltage has a length of some 58 kilometres, is principally used 
transmissions is that recently placed in service by the Sociéte to supply the needs of the town in respect to lighting, 


and also for the tramway system of 
Toulon ; but, in. addition to this, it 
supplies energy for lighting and power 
to numerous villages in the Var district 
along the transmission line, and it. is 
also expected that a large demand will 
arise for energy for the various out- 
lying districts around Toulon. 

This installation makes an im- 
portant addition to the existing gene- 
rating plants of the Société Energie 
Klectrique, and forms the commence- 
ment of a very large scheme of ex- 
tensions. undertaken by this company, 
which supplies practically the whole of 
the Littoral with energy for lighting 
and power purposes. 

The generating station is situ- 


ated on thes River Argens at 


Mee Rew 


‘Pic. 2.—Exterior or THE-ENTRAYGUES PoWERE STATION, 1039 Y Fic. 3.—GORFARON: SUB-STATION. 3 


Energie Electrique du 
Littoral ^ Méditerra- 
néen, and destined to 
supply power to 
Toulon. 

The company has 
im service several 
power transmissions 
of 10,000 and 12,000 
volts, but the present 
sheme, in which. the 
relatively high pres- 
sure of. 28,000 volts 
is employed, is a big 
advance on anything of 
this nature previously 
attempted. in. France. } 

At the present. time, 
= power transmitted 


over this line, which | Fig. 4.—ENTRAYGUES POWER STATION. 
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Fic. 5.—SwiItcHGEAR AND TRANSFORMERS, ENTRAYGUES. 


Entraygues, near 
Vidauban (Var). It. 
utilises a natural 
fall of the river, 
followed by a suc- 
cession of rapids : 
the dam and the 
hydraulic | works 
have been designed 
to allow of the stor- 
age of sufficient 
water to take care 
of the peaks in the 
load, and the length 
of the erest of the 
dam is sufficient to 
allow the dispersion 
of the highest floods 
of the river, with- 
out flooding the 
land lying above 
the station. 

| The dam is pro- 
vided with — two 


sluices, used for Fic. 6.—MoTOR-GENERATORS AND SWITCHGEAR, Toutos ‘TRAMWAY SUB-STATION. 


water supply to 

irrigation ditches 

and for some mills, also three overflow 
sluices and an intake of 2°90 metres 
diameter. A rack and pinion valve is 
provided, and an iron erid protection to 
the intake. 

The conduit leading to the station is 
in the form of a ferro-concrete tube, 
2:90 metres diameter, working under a 
pressure varying from 12 metres at low 
water, to 15 metres during floods. This 
tube, which is 18 cm. in thickness and 
5000 metres long, rests in a concrete 
foundation. Mild- steel. hoops, braced 
with mild steel wire; form the frame- 
work of the conduit. A settling 
basin is placed along the course of the 
conduit, and a large grid, composed of 
closely spaced bars, is provided, fixed 
very obliquely relative to the arrival and 
departure of the conduit, so that at the 
opening of a valve the water cleans the 
basin very effectually. 

The ferro-concrete conduit on its 
entry to the station is connected to a 
sheet-steel collector by means of an 
inclined steel tube. The collector has a 
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diameter of 3°30 metres, and terminates 
in an equalising tube used to lessen 
the shocks produced in the conduit by 
the action of the turbine speed regu- 
lators. The equalising tube, con- 
structed of sheet steel, is of circular 
section, 2°50 metres in diameter, and 
is surrounded by a second circular tube 
or tank, of 4°50 metres diameter. 
When the turbine admission valves 
are closed rapidly, the water flows over 
the top of the smaller tube into the 
space between the two tanks and 
then away through discharge tubes. 

The generating plant includes three 
main units, each composed of a 1,000- 
H.P. double turbine, with a horizontal 
axis, on the Francis system, direct- 
coupled to a three-phase alternator of 
700 Kw. capacity. The main tur- 
bines are designed to operate under a 
head of water varying from 15 to 20 
metres, with a maximum exhaust of 
6:60 metres from the floor level 
of the turbines to the water level 
in the feeding canal; their nor- 
mal speed is 300 r.p.m. 

The turbine shaft 
is connected, by 
means” of a belt 
transmission, to an 
automatic regulator, 
operating by means 
of a servo-motor 
the turbine valves 
in the inlet crowns, 
thus reducing to a 
minimum the 
shocks in the in- 
terior of the tur- 
bines when the feed 
water is reduced. 
The degree of open- 
ing of the valves 
for the feed water, 
and in consequence 
the output of the 
turbine, is shown 
by an index con- 
nected to the 
piston of the servo- 
motor, which moves 
over a graduated 


scale. 


7.—O1r. Pumps FOR TURBINE REGULATORS, ENTRAYGUES. 
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The oil for the servo-motors is supplied under a pressure 
of 15 atmospheres, by triple-action pumps, operated by 


electric motors. 


By means of turbine regulators, the speed can be varied 
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Fic. 8.—Powrr TRANSMISSION LINE CROSSING 


LALLWAY. 


5 per cent. under or over the normal, the control being 
either by hand or at a distance, by means of a small electric 
motor operated from the switchboard. The synchronisation 
of the alternators is thus easily controlled, and the load can 
be evenly divided between the units, from the switchboard. 


— 


Fic. 9.—TRANSFORMERs, &C., BRUNET SUnB-STATION. 


Each turbo-generator is provided with a 5-ton cast-stecl 
fly-wheel, balanced. between the turbine and the alternator. 

€ wheel is three metres in diameter, and has a peripheral 
speed of 50 metres per second. 


The alternators are of the fixed armature, revolving field 
type, directly coupled to the turbines by rigid couplings. 
Each has an output of 700 KW., and generates three-phase 
current at 3,500 volts when running at 300 r.p.m. The 
machines are designed, however, to withstand a speed of 550 
r.p.m., without undue strain, in case of racing of the tur- 
bines. The armature was tested at 9,000 volts (alternating ) 
for one minute between windings and frame. 

The excitation of the alternator fields is effected by 
means of two 30-KW. 60-volt dynamos, one being spare, 
operated by 75-H.P. turbines, at a speed of 600 r.p.m. Each 
of these dynamos is rigidly coupled to another machine on 
the same base, developing at least 20 KW. at 600 r.p.m. 
giving, under compound excitation, a constant pressure of 
110 volts at the terminals. These latter machines are for 
the auxiliary services of the station—such as the lighting, 
pumps, &ce.—so as to be independent of the excitation 
circuit, Which may have a variable voltage, the simultaneous 
modification of the excitation of the whole of the alternators 
in service being obtained simply by the modification of the 

excitation voltage. 


Fic. 10. 


VIEW OF 30,000-voLT OIL SWITCHES. 


The pressure. of the three-phase current generated by 


the alternators is stepped up in three-phase transformers, 
having a voltage ratio of 1: 8—that is, to 28,000 volts, the 
line pressure. There are three transformers, one for each 
generating unit, and the station is really grouped into units, 
each comprising a generator and transformer : this disposi- 
tion permits the use of very simple connections on the switch- 
boards, and assures a perfect division of load between the 
transformers. The latter are of the air-cooled type, and 
give an output of 650 Kw. at a frequency of 25 cycles. 

They are connected in triangle on the low tension side 
and: in star on the high tension side, the neutral point being 
connected to a bus-bar which may be earthed. The ventila- 
tion is effected by two blowers, one being spare, and each 
capable of displacing 225 cubic metres of air per minute, or 
sufficient for the service of all three transformers. These 
blowers are operated by a direct coupled 4-H.P. continuous 
current motor, having a speed of 750 rp.m. and operating 
at 110 volts. 

The temperature rise of these transformers, after 10 hours’ 
service at full load, will not exceed 40? C. above that of the 
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surrounding air. They are designed to withstand an over- tripping in case of overload, four knife switches on porcelain 
load of 20 per cent. during half an hour: and in case the bases, for the sectioning of the oil switch, and the neutral 
ventilation is stopped they can operate at three-quarter load point of the transformer ; a field rheostat and a field switch 
during 15 minutes without. any dangerous increase in tem- with discharge resistance : an ammeter, voltmeter, watt- 
perature. The meter, power factor 
transformers were indicator, and 
tested cold at a necessary current 
pressure of 56,000 and potential trans- 
volts between formers: a synchro- 
primary and nising plug and a 
secondary windings, double-pole, double- 
and the secondary throw switch, for the 
windings and frame, motor circuit regu- 
for one minute ; lating the speed of 
they were also the turbines. 
submitted to a ‘The exciter panels 
pressure of 7,000 and auxiliary service 
volts during the panels each' carry 
same period  be- their switches, field 
tween the primary rheostats, and in- 
winding and frame. struments necessary 
When warm they to control their res- 
can withstand pective dynamos. 
the above tests at The station 


three-quarters of switchboard con- 
the voltages indi- Fig. 11.—View IN THE LovBIERE LIGHTING SuB-sTATION.S tains a triple-pole 
cated. oil switch for the 


The switchgear is mounted on a main board? con-  , 30,000-volt/ circuit, similar to those on the alternator panels ; 
taining three alternator panels, one exciter -panel, one | four knife switches, to section the oil switch and to earth:the 
auxiliary service panel, and one station panel; and on an ; neutral "bus: three ammeters, one for each phase: a volt- 
auxiliary board comprising three panels for the [low meter, a synchronism: indicator, and a registering voltmeter.- 


INTERIOR OF YARDLEY POWER STATION: 160-B.H.P. DIESEL ENGINES AND TRAMWAY GENERATORS. See p. 106.) 


tension connections of the transformers, and one line panel 


| : ! ^ Each of the auxiliary switchboard -panels carries three 
for a 3,500-volt line. 


3,000-volt fuses, separated by marble barriers ; two oil switches, 


wrt > . . . . " . . . 
"Each of the alternator panels is equipped with one triple- hand operated; forming a double-throw switch, which serves‘to 
, k. Q E J NET. : Mat d pS | D > , A t E 
pole 30,000-volt oil switch, electrically controlled ‘at a.dis- connect each of the alternators simultaneously or separately 
tance and furnished with relay (time limit) for automatic to the transformer, corresponding to the 3,500-volt bus-bars. 


** 
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The $.500-volt line panel, which is equipped with a triple- 
pole oil switch, with an overload tripping device and an 
ammeter, is utilised for distribution in the neighbourhood of 
the station. 

The main switchboard and all the instruments are installed 
on a gallery at the end of the station. | 

To cut off the bus-bars from the oil switches, quick-break 
air switches are provided. The various feeder lines are led 
to the reetangular tower contiguous to the station (fig. 2), 
where a six-wire line constitutes the 28,000-volt circuit, and 
a three-wire liue is used for the 3,500 or 10,000-volt circuits. 

Ball lightning arresters are installed in the interior of the 
tower, but separated therefrom, and an inspection balcony is 
built around the ontside of the tower with openings giving 
aces to the arresters. The latter are connected to the line 
bv means of double knife-switches, which serve to insulate 
the line from the arresters, or from the station, or from both, 
at will. The insulators used for the outgoing 28,000-volt 
lines are of the “accordion " type, and have been tested at 
60,000 volts. The insulators supporting the bus-bars were 
tested at 10,000 volts, and the insulated cables were tested 
at 30,000 volts. The cables, when passing through a floor 
or wall, are led through insulating sleeves, which latter also 
were tested at 60,000 volts. 

The overhead line is formed of three bare copper wires of 
28 wj. mm. section. The double-petticoated porcelain 
jnsnlators which carry the wires have a height of 170 mm., 
a diameter of 220 mm. on the upper petticoat, and, weigh 
260 kilograms, without the support. They were tested 
during 30 seconds at a pressure of 100,000 volts. They are 
fixed to the eross-arms by means of metallic supports, and 
spaced at a distance of 80 cm. between the wires. 

At the Toulon end, the line terminates at the Brunet sub- 
station, where the pressure is lowered from 2,600 to 3,250 
volts hy means of two air-cooled three-phase static trans- 
formers of 650 Kw. output, similar to those of the 
Eutraygues station. These transformers feed the Loubiere 
sub-station of the Toulon Lighting Co. and the Toulon 
Tramways Co.'s sub-stations. 

Two small 8-Kw. transformers lower the pressure of 3,250 
to 110 volts for the needs of the station, including the 
lighting and the supply of energy to the induction motors 
need with the transformer blowers. 

The distribution switchboard includes two transformer 
panels, 650 KW.; two line panels for three-phase cirenits, 
3,230 volts : and a panel for the service of the station. 

The transformer panels contain the following instruments : 
—Three single-pole oil switches, hand and electrically 
operated from a distance, with time-limit over-load relay ; 
four knife switches, single-pole, single-throw, to cut out. the 
oil switches and to ground the neutral point of the trans- 
formers ; an ammeter, voltmeter, triple-pole switch for 3,500 
volts, hand operated from a distance, together with an over- 
load relay and power factor indicator. 

The 3,250-volt three-phase line panels are equipped with an 
oil switch for 3,500 volts, hand operated at a distance, and 
snpplied with over-load relay ; an ammeter and one induc- 
tion type recording wattmeter. 

The panel for the station service includes an oil switch 
and an ammeter. | 

The oil switches are placed on a gallery above the trans- 
formera, and are composed of three separate switches, one 
for each phase, operated from the same handle, cach. switch 
being placed iu a separate brick cell. 

The arrival of the line at Brunet sub-station is similar to 
the departure at Entravgues generating station, but the 
arresters at Brunet sub-station are visible from the interior 
of the station, aud are simply separated from the next phase 
hy a cement partition. a i 

The Loubi¢re lighting sub-station is fed from the Brunet 
snb-station, by means of au overhead line at a pressure of 
3,250 volts. This station is equipped with three motor- 
generators, each comprising a six-pole synchronous motor of 
the revolving field type, giving 300 H.P. at 500 r.p.m. 
Each is wound for a pressure of 3,250 volts, three-phase 
25 cycles, and directly coupled to a six-pole, 225-Kw. gene- 
rator, giving a pressure of 260 volts at the terminals. The 
synchronous motors are excited from a generator, which has 
a shunt excitation arranged for a varying voltage between 
40 and $00, | 


The main switchboard includes eight panels, comprising 
a line panel, three synchronous motor panels, three generator 
panels, and a total output panel. 

Al the instruments in use for this installation were 
supplied by the General Electric Co., of New York, and ure for 
the most part of the well-known horizontal edgewise type of 
alternating-cnrrent instrument, the wattmeters being of the 
Thomson type. | 

The Brunet sub-station also supplies energy to the 
Toulon tramway  sub-station, through a three-conductor 
armoured cable of 60 sq. mm. section. The tramway sub- ` 
station contains two motor-generator groups, each composed 
of a six-pole 300-u.P. revolving field type synchronous 
motor, running at 500 r.p.m., from the 3,250-volt 25 cycles 
three-phase circuit, directly coupled to a traction generator 
of 225-Kw. output, and 600 volts pressure. 

The excitation current of the synchronous motor is taken 
from the dynamo, which has a compound excitation, The 
shunt winding is sufficient to enable the tension of 600 volts 
to be given at the terminal of the dynamo at full load. The 


series winding can be short-circuited when the group is 


working in parallel with an accumulator battery, which 
latter will maintain the voltage of 600 volts at full load. 
The usual traction distribution switchboard is provided. 

Besides the Brunet spb-station, the installation includes 
two less important stations, fed from the 30,000-volt line 
between Toulon and Entraygues. These are used to pro- 
vide lighting current and power to the neighbouring villages. 
The disposition of the oil switches and transforming appa- 
ratus, as well as the lightning protecting apparatus, is 
similar to that of the Brunet sub-station. 

The whole installation has been carried out by the French 
Thomson-Houston Co., which supplied the transformers and 
oil switches, switchboard material, &c. 

The generators and other moving machinery were built at 
the company's Paris works (Anciens. Etablissements Postel- 
Vinay), and the plant since it was placed in service a short 
time ago has operated in a very successful manner, 


AUTOMATIC REGENERATIVE CONTROL. 


So often have we alluded to the work of Mr. Raworth 
since he introduced his systein of automatic regenerative 
control of electric tramcars—so exhaustively have we 
described and illustrated the details of his patents and the 
results of trials in various parts of the country—that it would 
seem there was little more to say : vet the greatest triumph he 
has yet achieved was seen last Friday at Birmingham, when 
a number of engineers, members of the technical Press, tram- 
way managers and others foregathered on the invitation of 
the chairman and directors of. Raworth's Traction Patents, 
Ltd., to witness a demonstration of the practical working of 
the system with the kind permission of the Birmingham and 
Midland Tramways, Ltd. | 

Two cars were placed at the service of the visitors, to 
illustrate two separate developments of the regenerative 
system :— 

(a) The simple series. system, in which the motors are 
permanently coupled in series, which proves that the system 
can be worked satisfactorily with one motor and one commu- 
tator. 

; (b) The series-parallel system, which provides for the 
change from series to parallel when required. 

This arrangement is useful. on very heavy roads, also on 
other roads where the motors are not approximately perfect. 

The principal points to which attention was directed were 
that with the motors in series on the regenerative system, 
the speed is not only greater than with series motors in 
series, but it is sufficient to keep schedule time in competi- 
tion with series motors in parallel. 

Also that the regenerative ear with serics-para]]e] control 
can beat the series-wound motor on all counts, 

Tho average tractive effort is greater; (he control is 
superior; the wear and tear ia reduce], (he electrical 
energy absorbed in the propulsion of the rer ja reduced ; the 
danger of collision ip diminished, 
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The motors in use on the Birmingham care, whether 
series-parallel or regenerative, are of the same pattern, viz., 
1002 B ; they differ only in the field windings. The cars are 
also alike. It is, therefore, an easy matter to compare the 
results obtained as between series-wound and shunt-wound 
motors, 

The R2 controller is, in appearance and construction, 
similar to the ordinary standard tramway controller, though 
its connections and functions are entirely different. 


the sterling merits of the Diesel engine, and our numerous 
articles, descriptive and critical, on this prime mover extend 
over several years. As an instance of their economy the 
Yardley case may be cited. Only two of the four sets are 
usually required to work at any one time, though occasion- 
ally all four are in use, and any set can be put on load in 
two minutes. On these small sets the fuel cost is only 185d, 
per unit, and the total works cost, including fuel, labour, 
stores, repairs and maintenance, ‘44d. per unit ! 


COMPARATIVE TABLE oF Power STATION Costs AND RECORDS FOR Forre WEEKS ENDED JUNE 23RD, 1905. 


, Y : Units.. : 2 S 3 £3 Works cost per unit generated. T 
= 2 O » - 78 = 7$ 
e jae! 2] |g] le.) ¢ | des || ib i£ £3 EE 
$ ES E "Eb 23 Or on 8 CET ot -g Er ES 
2 PBI yg d | 38 si (Fs | g | SES (8. 28 | 3s ey z 
; Eg | ge [SF] g | 8 |3| a" | as £ | 
EMEN 96 
Yardley | 2nd | 400 Diesel 66,162 | 67,862 |1,700 (66,162| 400 xw. 31 52/6 66 185d. 


oil- | 


The statement below of the results obtained at Birming- 
ham from March to June shows that regeneration produces 
great economy in maintenance. l , 

The power bill is also remarkably low, and will be still 
lower with the R2 controller, as it reduces the copper loss in 
the motors with heavy load. 


The line on which the trials and tests of the regenerative control 
system have been made, runs from Station street, Birmingham, to 
Yardley, a distance of 4 miles. This route has a gradient varying 
from 1 in 16 to 1 in 20 for 34 furlongs, and there are also several 
shorter gradients. ' 

. There are 10 right-angle curves on tho round trip. T 

The time allowed for the round trip, including time for picking 
up and setting down passengers and standing at the termini, is 63 
minutes. 

The tests commenced on March 12th last, when all series-parallel 
cars were withdrawn, and only regenerative control cars have been 
running since that date. 

The energy consumption during this period has averaged ‘97 
Board of Trade units per car-mile. : 

The regenerative control acts as a perfect brake, and no brake 
blocks have been fitted to the cars since they were started. The 
wages paid for brakework, which is chiefly for men's time iu 
examining, comes out as follows :— 


Wages 004d. per car-mile. 
Stores = E 01d.  ,, ý 
'005d. 


» 7) 


This compares with the costs for brakework on series-parallel 


cars of exactly the same age as the regenerative control cars, as 
follows :— 


Wages '038d. per car-mile, 
Stores '025d.  ,, T 
Total . ‘063d. 


33 » 
For repairs to trucks, which includes new wheels, the compara- 
tive figures under like conditions as the brakework are as follows :— 


SERIES-PARALLEL. Wages ‘044d. per car-mile. 
Stores 033d.  ,, » 
Total . ‘O77d. yn 
REGENERATIVE CONTROL. Wages ... 014d. per car-mile. 
Stores ... -002d. jj ns 
Total... °016d. 


LL » 

No armatures have yet failed through the breakdown of insulation, 
and there are no signs of the insulation deteriorating. 

The average temperature of the armature cores and windings, 
after running 18 hours under service conditions, comes out at 140° F. 
This compares with about 190? F. for series-parallel system. 

The motor field coils are in excellent condition as regards 
insulation. 

The car pinions and gears up to the present show very few signs 
of wear. 

In strects with heavy vehicular traffic the regenerative control is 
most useful, and there have been practically no accidents. This is 
largely due to the fact that the speed of the regencrative cars can be 
reduced to that of moving vehicles in front of them, and to the ease 
with which the cars can be stopped. 


One of the most interesting features of the day was the 
visit to the Yardley power station, the motive power being 
supplied by four Diesel oil engines of 160 B.H.P. each. The 
station is illustrated on page 104, and we give herewith a 
table of power station costs for four weeks, which will supply 
food for thought to station engincers. 

We were amongst the very first to recognise and appreciate 


A Diesel day-load plant would be the salvation of many 
a small electricity station now operated by steam. 

We are indebted to Mr. Raworth and his assistants, to Mr. 
Lycett, and to Mr. Conaty, engineer-manager to the Bir- 
mingham and Midland Tramways Joint Committee, for their 
ready willingness to supply every information, and we con- 
gratulate the chairman and directors of Raworth’s Traction 
Patents on a demonstration which, we believe, must have far- 
reaching effects in the immediate future. If any man 
deserves success for persistent effort, boundless energy, un- 
failing good humour and unflagging spirit, to secure general 
recognition and adoption of a most useful invention in the 
public service, that man is J. S. Raworth. 
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NOTES. 


: (Concluded from page 100.) 


London County Council.—At the meeting on Tuesday 
the report of the General Purposes Committee was again brought 
forward in regard to the proposed ambulance service by means of 
electric motor vehicles and street call posts fitted with telephones. 
The consideration of the scheme was postponed in order that the 
Finance Committee might report on the question. 

The Parliamentary Committee submitted a report in relation to 
the electric supply Bills of the present Session, and stated that Mr. 
Bonar Law, in the absence of the President of the Board of Trade, 
had received a deputation who placed the views of the London 
local authorities before him in regard to the Power Bills. Regret 
was expressed at the second reading of the Administrative 
County of London Bill and its reference to a select com- 
mittee. Having regard to the additional complications whith 
had arisen since the County Council last promoted legislation on the 
subject of electricity supply, the Committee recommended the 
Council to urge upon the Government the desirability of the 
Administrative County Bill being rejected, and to suggest that a joint 
select committee or some special tribunal to be selected by the 
Government should be appointed to consider the whole question of 
the supply of electricity for London. After some observations from 
Mr. McKinnon Wood and Mr. P. Harris, the recommendation was 
agreed to without any dissentient. 

The Council postponed fora week the consideration of a recom- 
mendation in favour of nn expenditure of £50,000 in connection 
with the acquisition of lands and easements required for the con- 
struction of the tramway subway from the Strand to the Victoria 
Embankment. The Highways Committee asked for authority to 
obtain tenders for the supply of a further batch of 150 cars at a cost 
of £126,000, the tenders to be alternative for (1) car bodies, (2) car 
trucks and (3) motor equipments. The cars would be fitted with 
roof covers and direet'staircases. It appeared from a further report 
of the Committee that, in order to comply with the by-law, and 
at the wish of the Commissioner of Police, the reversed staircases 
on the existing cars are to be gradually converted into direct stair- 
cases. 

The Highways Committee stated that, carly in 1904, when the 
New Cross, Peckham and Greenwich sections of the Council's tram- 
ways were opened for electrical traction, considerable difficulty was 
experienced with the working of the conduit ploughs used on the 
cars owing to the exceptionally bad weather which prevailed. In 
view of the importance of the matter, it was deemed advisable to 
obtain special assistance with a view to obviating the difficulties 
referred to, and arrangements were made with Mr. A. N. Connett to 
assist the Council in the matter. He paid a visit to Paris in com- 
pany with certain of the Councils officials to investigate the system 
in operation there with regard to the preparation and use of car 
ploughs, and the difticulties in question were speedily and satis- 
factorily overcome. The Committee had arranged for the payment 
to Mr. Connett of a fee of 50 guineas, in addition to a sum of £42 10s, 
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for out-of-pocket expenses, making a total of £95, which sum the 
Committee thought was reasonable. 

The Theatres Committee announced that the Metropolitan 
Electrie Supply Co. had asked that the two systems of electric 
lighting which they had arranged to supply to places of public 
entertainment in their district might be regarded as complying 
with the regulations of the Council. The two sources were the 
evnerting station at Willesden and that in Amberley Road, Pad- 
dington, and they each supplied independent sub-stations, which in 
turn supplied two independent sets of street mains, It was decidod 
to grant the application for a period of three years. 


The Supply of Electricity Bill.—In the House of 
Commons on 18th inst., in reply to Mr. Lough, Mr. Balfour said he 
understood this measure was not uncontroversial, and, if so, there 
was little hope of its passing this session. 

Cricket,—On Thursday, the 13th inst., a cricket match 
was played between the Woking Electric Supply Co. and the 
Woking Gas Co., the former winning by 97 runs to 49. Mr. Hallons 
made 45 for the Electric Supply Co., being the highest score of the 
match. The manager of each company captained his respective 


side, 


Appointment Vacant.— Working electrician for the 
Monmouthshire Asylum, Abergavenny (£2). 


Memorial to Sir Humphry Davy. — At Clifton, 
Bristol, last Friday, Mr. Marconi unveiled a tablet, which the 
Clifton Improvement Association proposes to place on 3, Rodney 
Place, Clifton, where Sir Humphry Davy formerly lived. 


Storm in Natal,—The whole Colony of Natal will have 
reason to remember the great gale of May 31st and June Ist, 1905, 
and electrical and telegraph engineers especially, the town of 
Durban more particularly being a great sufferer by serious tele- 
phone, telegraph, tramway and electric lighting interruptions. The 
gale lasted over 15 hours, during which time 15 im of rain fell. 
Houses were unroofed in many places, and in Durban a portion of a 
roof wns blown on to a trolley wire of the tramway system, with 
disastrous results to the trolley wire. A few of the cars were held 
up by silting up of the lines aud blocking of the track by fallen 
trees, and had to remain out all night, and for a few hours tratfic 
was interrupted until the fallen telephone and telegraph wires, &c., 
were cleared from the trolley wires and track. The electric light- 
ing of the Berea suffered very severely, there being about 3 miles 
of vverhead-mains down, due entirely to fallen trees. The down- 
pour and gale continued practically the whole day, and greatly 
hindered the work of removing the faulty sections. In all, probably 
700 consumers were affected the first night; it reflects great credit 
on those engaged, that by the next night only about one-third of 
that number were affected, and normal conditions were soon 
restored. 

The after result of the storm was, however, more serious, as, 
owing to the bursting of the main pipe line supplyiug water to 
Durban, and the reserve supply not being sufficient to meet such 
abnormal conditions, the town was entirely without water for 
10 hours, during which time the power station had to shut down. 
Fortunately, this happened to be a Sunday. Water was available 
at lO am., and the service of ears was soon resumed. The tele- 
phone and telegraph departments suffered equally, and for three 
days Durban was practically isolated from the outer world. The 
main telegraph line beyond Pietermaritzburg suffered very con- 
siderably owing to heavy snow, and for miles along the track poles 
and wires were lying about in all directions. In the Durban 
district the chief damage was due to washaways, falling trees and 
various missiles being blown about, and on the North Coast line 
there were 14 miles down. "The work generally, however, stood the 
test very well, considering the force of the gale, and the depart- 
ment manfnily grappled with the task of restoring communica- 
tion, though it will take some time yet to have everything in its 
normal condition. By the end of the first day the railway staff 
wires and Pietermaritzburg wire were got through, as well as a few 
local wires, and the following day communication was practically 
restored inall directions from the Durban district. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements.) 


Central Station Engineers.—-The Electricity Depart- 
ment of the Islington Borough Council visited Portsmouth for 
their annnal outing on Saturday last. The weather was all that 
could be desired, but the same cannot be said of the railway 
travelling, the train covering the distance of 85 miles in four hours. 
As the destination was reached three-quarters of an hour late, the 
time allowed for the visit to the Dockyard had to be somewhat 
curtailed, but the visitors spent a very enjoyable hour viewing the 
vessels and submarines under repair. Lunch was served at North's 
Hotel, Cambridge Junction, and after this Mr. Gay, the chief engi- 
neer, proposed a toast to “The King," and Mr. Rycroft, chief 
assistant engineer, followed with a toast, “ Success to the Depart- 
ment," with which he coupled the name of Mr. Gay. Both toasts 
were very enthusiastically received, and after a vote of thanks was 
passed to the stewards, most of the party adjourned to the landing 
“tage, where a steamer had been chartered, and a most enjoyable 
two hours was spent on the water. A number of the Channel fleet 
were seen at anchor off the Harbour, also several submarine and 
torpedo boats. A piper accompanied the party, and his efforts 


were much appreciated by the sailors on board the ships in the 
harbour. After the steamer had landed her passengers, and they 
had partaken of tea and visited Southsea, the return journey was 
made. 

Mr. G. C. Law, chief assistant engineer at Barnes U.D.C. Elec- 
tricity Works, was last Saturday made the recipient of a handsome 
tea and coffee service on the occasion of his marriage. The pre- 
sentation was made by Mr. C. S. Davidson, the chief engineer, 

The Poplar Electricity Committee reported at the last meeting 
of the Council having received 71 applications for the position of 
assistant borough electrical engineer. They had interviewed 
several applicants, and submitted four for the Council’s decision. 
In the result, Mr. W. Innes, St. -Andrew's Cross Electrical Works, 
Glasgow, who has been engineer-in-charge there for 24 years, and 
who was previously with Messrs. Drake & Gorham, Ltd., and 
Messrs. Mavor & Coulson, was appointed, at a salary of £200 per 
annum, rising by annual increments of £10, to a maximum of 
£300. 

The Stafford T.C. has increased the salary of Mr. R. E. MEADE, 
electrician at the E.L. Works, from £150 to £175 per annum. 

The staffs of the Stamford and Grantham E.L. stations have pre- 
sented a clock and an illuminated address to Mr. F. B. Hirs, 
assistant engineer, on his marriage. 

The King's Lynn T.C. has increased the salary of My. J. PILLING, 
electrical engineer, from £200 per annum to £220, with; a further 
increment of £10 per year until £250 is reached. 


Tramway Officials,.—In connection with the taking 
over of the Poole and District Electric Traction Co.’s lines, the 
Bournemouth Council, upon the recommendation of Mr. C. Barber, 
traffic manager, bas sanctioned increases in salaries as follows:— 
Mr. F. T. OLDING, chief clerk, £160 to £175; Mr. H. BAKER, 
assistant clerk, £120 to £130; Mr. H. Pater, chief inspector, 
£2 5s. to £3 per week; and Mr. W. B. Lair, car-shed superin- 
tendent, £3 to £3 3s. per week. 

Mr. F. O.. J. RoosE, who has been ‘engaged with the Bourne- 
mouth Corporation for the past three years as assistant to Mr. I. 
Bulfin, the borough electrical engineer, has been appointed assistant 
resident engineer for the London County Councils Tramway 
extensions, and takes up his new duties early in August. 

Mr. J. BLEMMINGS, late tramway motor inspector at Newcastle- 
on-Tyne, who is leaving to become chief motor instructor at Belfast, 
has been presented by the oflicials and inspectors with a writing 
desk, and by the motormen and conductors with a silver tea service. 


General.—Mr. W. H. Watkinson, of the Glasgow and 
West of Scotland Technical College, has been appointed to the 
Harrison Chair of Engineering at Liverpool University, vacant by 
the resignation of Prof. Hele-Shaw. Prof Watkinson served his 
apprenticeship at Keighley, and after holding au appointment in 
engineering works at Bradford, went through a complete course of 
engineering at the University of Glasgow. | Subsequently, he held 
a research studentship at Glasgow University, and was a laboratory 
assistant to Lord Kelvin. In 1888 he was appointed to take charge 
of the engineering department in the Central Science School, 
Sheffield. In 1893 he was elected to the Chair of Engineering at 
Glasgow Technical College. 

At the end of last month Mr. GISBERT Kapp, who ir coming to 
Birmingham University in the autumn as Professor of Electrical En- 
ginecring, retired from the secretaryship of the Verband Deutscher 
Elektrotcchniker. He was succeeded by Herr Georg Dettmar. 


Obituary.—We regret to learn that Mr. W. A. 'THour- 
SON, assistant mains superintendent at North Shields Electricity 
Works, lost his life at Tynemouth on 14th inst. He and a friend 
went into the water, after bathing, to assist another bather who had 
been caught by the current, and before it was possible to get a boat 
out, the whole three were drowned. Mr. Thompson was a hard- 
working and promising man, who was greatly esteemed by all in 
the works. : 


NEW COMPANIES REGISTERED. 


Portable Accumulators, Ltd. (85,225).—This company has 
just been registered with a capital of £25,000 in £10 shares, to acquire the 
business and the sole right of manufacture and sale in the United Kingdom of 
electrical portable accumulators which herctofore formed part of the business 
carried on at various addresses by the Tudor Accumulator Co., Ltd., to adopt 
an agreement with the said company, and to carry on the business of makers 
of electrical accumulators and primary and secondary cells, suppliers of electric 
light and power, electricians, mechanical engineers, &c. The first sub- 
scribers (each with one share) are:—A. Muller, Berlin Karlstr, 5b, director; 
A. B. Pescatore, 24, Upper Hamilton Terrace, N.W., electrical engineer ; 
E. Jacob, 16, 8t. Johns ood Park, N.W., electrical engineer; E. G. Lind, 
64, Thurlow Park Road, Dulwich, S.E., electrical engineer; C. L. Waltner 
74, Sheen Park Richmond, electrical engineer; L. Mellinger, 12, Bedfor 
Place, W.C., electrical engineer; and E. Riesch, 19, Springfield, Upper 
Clapton, N.E., book-keeper. No initial public issue. The number of directors 
is not to be less than three nor more than 11; the subscribers nre to appoint the 
first ; qualification, £10; remuneration as fixed by the company. Registered 
office, King Edward's Mansions, 210, Shaftesbury Avenue, W.C. 


Auto Claw Co., Ltd. (85,218).—This company was registered 
on July 12th, with a capital of £15,000 in £1 shares (2,000 preference), to carry 
on the business of electricians, electrical] engineers and mechanicians, engineers, 
manufacturers and owners of electrical vehicles and carriages, suppliers of elec- 
tricity, dealers in electrical machines and appliances, &c., and to adopt an 
agreement with C. Markt and G. Markt. The first subscribers (each with one 
share) are :—G. X. Markt, 8,Elms Avenue,Muswell Hill,-N., merchant; C. Markt, 
23, Church Crescent, Muswell Hill, N., merehant; G. F. Eschner, 29, Priory 
Avenue, Hornsey, N., merchant; E. Cacciulupi, 122, Warwick Street, Eceleston 
Square, S. W., works munager: 8. Hereford Lavery. Moorgate Station Chambers, 
E.C., clerk ; C. W. Langford, Moorgnte Station Chanibers, E.C., solicitor; and 
W. H. Fisher, Moorgate Station Chambers, E.C., solicitor. No initial public 
issue. The number of directors ia not to be less than two nor more than three: 
the first are C. Markt and G. Markt dife directors); qualification, 100 shares; 
remuneration of life directors, £50 each per annum; of others, 25 guincas cach 
por annum, Registered office, 38, Beech Street, Barbican, E,C, 
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Bruné-Turchi Telegraphic Co., Ltd. (85,252)—This com- 
pany was registered on July 15th, with a ‘capital’ of £30,000 in £1 shares, to 
acquire inventions or rights relating to telegraphic or telephonic processes or 
instruments, or to the production, treatment, storage, application, distribution 
and use of electricity, in particular to acquire certain inventions and patents 
owned by E. Bruné and C. Turchi, relating to simultaneous telephony and tele- 
grapby, to erect, work, manage, control and regulate joint simultaneous or 
separate telephone and telegraph exchanges and works, and to carry on the 
general business of a telephone, telegraph, electricity, heat and power supply 
company. The first subscribers (each with one share) are:—R. H. Knights, 
Sunnyside, Cromwell Avenue, Cheshunt, Herts, shorthand writer; G. S. Burgess, 
4, Stapleton Hall Road, Stroud Green, N., clerk; J. Stewart, 31, Lombard Street, 
E.C., chartered accountant; V. C. Doubleday. 37, Walbrook, E.C., chartered ac- 
countant: A. 8. Chetwood, Rossmoyne, Mayfield Avenue, Woodford Green, solicf- 
tor: G. E. Bird, 15, Benedict Road, Brixton, S.W., clerk; F. A. H. Walker. 15, 
Kingston Road, Ilford, secretary. Minimum cash subscription, 10 per cent. of 
the shares offered to the public. The number of directors is not to be less than 
two nor more than six, so long as E. Bruné and C. Turchi, or their executors or 
administrators, hold hetween them one-third of the issued shares or stock they 
may jointly appoint two persons to be directors, or if they hold one-sixth of 
such shares or stock they. may appoint one director: qualification of directors 
(other than such nominees who shal] not require qualification), £250; remnne- 
ration, £100 each per annum (chairman, £150) and 10 per cent. of the surplus 
profits available for distribution after paving 10 per cent. on the ordinary shares 
and setting £1,000 to reserve, divisible. Registered office, 31, Lombard 
Street, E.C. l 


OFFICIAL RETURNS OF ELECTRICAL 
: COMPANIES. 


Uxbridge and District Electric Supply Co., Ltd. 602.7060. — 
Issue, on June Mnd, of £600 debentures, part of series created July 14th, 1904, 
to secure £35,000, charged on the company's undertaking and property, present 
and future, including uncalled capital. No trustees. Previously issued of same 
series: £25,100. 


Boardman Electrical Patents Co., Ltd. /65.712^.— "This eom- 
pany's annual return, made up to December 29th. 1904, was filed on June 24th, 
1905, 1,000 shares have been taken up ont of a nominal capital of £2,000 in £1 
shares. £1,000 is considered as paid. Mortgages and charges: Nil. 


Amazon Telegraph Co., Ltd.— /44,532).—A board resolution 
under seal, dated June 20th, 1905, creating £35,900 further debentures, has been 
registered. Property charged :— A subvention of £17,125 per annitm and all 
other monies payable by the Government of Brazil under Clause 10 of a con- 
cession dated April 29th, 1495. Trustees under deed mentioned below :--Sir 
William C. Quilter, Bart., King's Arms Yard, E.C.; and Sir John D. Pender, 
K.C.M.G., Electra House, Finsbury Pavement, E.C. The present issue ranks 
pari passu with £119,700 like debentures issued in 1897. Both issues are 
covered by a trust deed dated August 5th, 1887. The company reserves power 
to issue further debentures ranking pari passe with the above to the extent of 
£39,100. The whole of the above debentures rank after £150,000 6 per cent. 
debentures created in 1901. A trust deed dated July lith, 1905 ien polenta til 
to said trust deed of 1897), securing £75,000 debentures created by resolution of 
June 20th, 1905 (? consisting of the £35,900 and £39,100 above mentioned), has 
also bean registered. Property charged and trustees as above. 


Kramos, Ltd., Electrical Engineers, Bath (82,559).- -Issue on 
June 26th of £300 debentures, part of series created Februnry 22nd, 1905, to 
secure £4,000 charged on the company's undertaking and property, present and 
future, including uncalled capital. No trustees. Previously issued of same 
series, £1,600. 


Oriental Telephone and Eleetrie Co., Ltd. /(40.6015.- A 
trust deed dated June 28th, 1905, to secure £100,000 debenture stock, has been 
registered. Property charged: The company's undertaking nand property, 
present and future. Trustees: Sir Auckland Colvin, Earl Sahan, Framlingham, 
Suffolk; and G. F. Braithwaite, Kendal, Westmorcland. 


Premier Electrie Lamp Co., Ltd. /66.527*.— This company's 
annual return was filed on May 22nd, when 67,757 ordinary and 10.037 preference 
shares had been taken up out of a nominal capital of £100,000 in 67,757 ordinary, 
and 32,243 preference shares of £1 each. £1 per share has been called up on 
257 ordinary and 10.037 preference shares, resulting in the receipt of £10,204, 


67.500 ordinary shares are considered as fully paid. Mortgages and charges: 
£12,500. 4 


Thomson-Davis Telephone System, Ltd. /64.901'. —- This 
company's annual retum, made up to January 13th, was filed on June 22nd. 
5.695 shares have been taken up out of a nominal capital of £6,000 in 6,000 
shares of £1 each. £1 per share has been called up on 842, and Ts. 68. per 
share on 360 shares, resulting in the receipt of £947. The amount of calls 
unpaid is stated in the return as £255, but apparently should be £30, the 
remaining £225 being uncalled. 4,493 shares are considered as fully-paid, 
Mortgages and charges : Nil. : 


CITY NOTES. 


Electrical Power Storage Co, 


THE sixteenth ordinary general mecting of the sharcholders of this 
company was held on Thursday of last week at the offices, 4, Gt. 
Winchester Street, Mr. J. Irving Courtenay presiding. 

The CHAIRMAN, in proposing the adoption of the report, said tbat 
the net profit for the year was £9,129 17s. &d., which. with 
a balance of £470 17s. from last wears account, amounted to 
£9,600 14s. Rd., out of which the directors had applied £2,500 on 
account of depreciation in respect of patents, &., and earried 
£1,000 to the contingent fund. They recommended payment of a 
similar dividend to last vear—vig., 6 per cent. on the ordinary 
share capital; which would leave £711 1s. 1d. to be earried forward. 
They had also transferred £13,500 from the special reserve account 
which. with the £2,500 already mentioned, had been applied in 
reduction of patents, goodwill, &e. The directors considered it 
desirable to write off a substantial sum from the patents account. 
The upkeep of the works, owing to the special nature of the business, 
was always a heavy item of expenditure, and amounted to 
£1,922 15s, 8d. ; in addition to this, £1,618 25. 3d. had been written 
off for depreciation of bnildings and plant, &o— During tho year 
£1,210 15» 3d. had, been expended in new plaut, tools, &c., of the 
epg ondern déicription, Tha invostmanta were greater by nearly 

pm 


The company during the year, in addition to the smaller class of 
business, obtained a full share of the large central station contracts 
throughout the country, and had completed central station batteries 


for 16 companies or local authorities, including the North Metro- . 


politan Electrie Power Supply Co.; Metropolitan Borough of 
Poplar; Acton Urban District Council ; Royal Mint; Metropolitan 
Electric Supply Co., Ltd. (Fisher Street): Metropolitan Etectric 
Supply Co. Ltd. (Tower Street); Pembroke Dockyard ; Lloyds; 
Haslar Hospital; Chelsea Electricity Supply Co., Ltd. ; Midland 
Railway ‘Heysham Harbour): Gibraltar Dockyard, and the 
Boroughs of Bridlington, Londonderry, Sunderland and Tynemouth. 
It was therefore evident that. in spite of the competition which 
every year increased in severity, and the condition of trade, the 
Electrical Power Storage Co. had not only held its own, but, taking 
everything into account, had done remarkably well With the 
gradual expansion of the uses for electricity, the company's manu- 
factures were constantly being called upon to adapt themselves to 
fresh conditions of working, and as a few years ago it was necessary 
for them to introduce a one-hour rated cell in order to meet the 
requirements of electric power circuits, chiefly those of electric 
tramways, so this vear it had been necessary for them to in- 
troduce a heavier type of cell with a Planté formed positive, and 
capable of discharging all its energy in half-an-hour ; in other words, 
having a half hour rated capacity in order to meet the requirements 
of electric railroads, and although at present there was a tendency 
among some engineers bo question the utility of storage batteries on 
these electric railways, yet they felt sure that when the peculiar 
circumstances of working were more fully developed it would be 
fonnd beth useful and economical to employ storage batteries as 
part of the working plant for such purposes. While devoting their 
attention to these larger types of cells, the smaller types had not 
been neglected, and various modifications and improvements which 
they had been able to embody in their automobile cells had secured 
them practically the whole of the market for such types in this 
country, 

During the year the usual crop of new discoveries iu accumulators 
had appeared with its accustomed regularity. Many of these were 
old friends resuscitated which were exploited and buried vears ago. 
Others had a certain amount of novelty in them, but very fow were 
entirely novel in character, 
placed prominently before the publie had. been examined and 
tested in their laboratory at Millwall and, although it was true 
that in some cases certain features had been found which were good, 
vet, unfortunately, those good features had always been more than 
counterbalanced by bad ones, and, of all those tested, they had not 
come across one which, when taking those various points into 
account, could be called a commercial article. Avain, as regards the 
alkaline accumulator. popularly called. or rather mis-ealled, the 
Edison cell, their experiments in this direction tended to confirm 
the previously expressed opinion on the subject. viz., that it was 
more expensive to make, and in addition, more expensive to 
maintain, than the lead cell. It was interesting to note that their 
experience was fully borne out by the experience obtained in 
Germany, where. they had been working on this type of cell even 
longer than themselves, their conclusions being that. the cost of the 
alkaline. accumulator per Kilometre for the running of an ordinary 
automobile was about three times that of the lead accumulator, 
taking into account the first cost and upkeep. Their works were 


fully employed. and had work in hand for several months ahead,. 


but there were certainly signs that the business in accumulators 
were not so brisk as it was 12 months avo, in addition to whieh the 
eutting of prices, which had new become general, rendered it possible 
to make only the smallest profit on each. individual transaetion. 
They hoped. however, that a revival in trade, of which there were 
sume indications, would come before very long, and enable them to 
put before them next vear an equally good report. 

Mr. F. Green seconded the motion, and the report was adopted. 


General Electric Co. 


THE directors’ report to March 31st, 1905, states as follows :— 


The net trading profits and income from invest. . 
ments, &e. amount to.. M" T: ta .. £73,822 16 9 

After dedncting depreciation and debenture in- 
terest amounting to m T . 25,919 18 11 

There remains a balance of oo 

Out of which the dividend on the preference 
shares at the rate of 5 per cent. for the year 
ended March 31st, 1905, has been paid, absorb- 


ing.. " be i ox "t se uk 19,500 0 0 


— M 


£35403 2 10 


£47,903 2 10 


Leaving an available balance of 


Which the directors recommend should. be 
appropriated as follows :— 


To payment of managing directors’ and employes’ 
bonus : vd ia ae T n zu 
To payment of dividend on ordinary shares at the 
rate of 5 per cent. for the year ended March 
Mist, 1905.. "A 3a hs is v4 .. 15,875 0 0 
To reserve account S s E 15,987 16 4 


£3,540 6 6 


£35,403 2 10 


The reserve account stands in the accounts at 
Being the amount of undivided profits 
as at March 31st, 1904. 

The proposed appropriation of the undivided 
profit of the yeay ended March 34st, 1905, 
emonnts to £: A ' ; s .. 35987 16. 4 

Giving a tota] of reserve account of , emmm -m £96,563 9 14 


eae ae suffered undor ren aes depresalon 
of trade, The Wittth éugiuttriug shbpa aud fonn ive been 
fully pecitpleg during tha lanp 14 monthd, and the ave ave been 


£50,205 7 2 


Practically all those which had been 


mm 2 
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satisfactory. The carbon works have throughout the year been 
working at their full capacity, and produced a uniformly high 
standard of quality. The directors hope that the unprecedented 
entting of prices by foreign competitors may soon end, and allow 
the company to reap the commercial benefit of -this important 
enterprise. The Manchester, Birmingham and London factories 
conginue in their normal progress. During the year further 1,570 
ordinary shares have been allotted to the directors of the company 
and members of the staff at par. Mr. H. Bevis retires by rotation 
from the position of director, and offers himself for re-election. 
LI 


British Electric Traction Co. 


Tur directors! report for the year ended March 31st, 1905, states 
that the total amount for appropriation, including £38,148 brought 
forward from last year, is £267,176. ‘The net premiums, amounting 
to £17,814, received in respect of debenture stocks and preference 
shares issued during the vear, have not been brought into this 
account, but have been carried direct to reserve. 
amounts in respect of interest on debenture stocks and dividends 
on shares, have already been paid or provided for, viz. :— 


Interest on 5 per cent. perpetual debenture stock for the year 


ended March 8ist, 1905 . 2 " Vu ak fs .. £66,196 16 10 
Interest on 4$ per cent. second debenture stock for the year 
ended March Ylst, 1905. .. i Me c Seated es 2. 2% 12,285 13 1 
Invidend at the rate of 6 per cent. per annum on the prefer- 
ence shares for the year ended March 31st, 1905 .. ; se 93,765 19 10 
lntrün dividend at the rate of 6 per cent. per annum on the 
ordinary shares for the half year ended September 30th, 1904.. 39,990 6 0 
Leaving 3 balance of £54,986 14s. 7d., to be applied as follows :— 
Dividend at the rate of 6 per cent. per annum on 
the ordinary shares for the half year ended 
March Slst, 1905, making 6 per cent. for the 
year " Y zs we ae .. £39,990 6 0 
Carried forward to next account .. " .. 14,996 8 7 
54,986 14 7 


£267,175 10 4 


lapata! dAeomnt.—Io the last annual report it was stated that 
arrangements had been made with a syndicate for advances to 
the rampany of £550,000 by instalments, and that an option had 
taut given by the company to the syndicate to call for allotment at 
any time before December 31st, 1905, of debenture stocks and 
shares of the company. At March 31st last, this option had been 
exercised to the extent of £148,965 of 5 per cent. perpetual deben- 
ture stock, £128,790 of 44 per cent. second debenture stock, and 
5,00 6 per cent. cumulative preference shares of £10 each, and the 
whole of the amount advanced by the syndicate had been repaid. 
In addition to the stocks and shares referred to above, £43,463 of 
» per cent. perpetual debenture stock was sold to the above syndi- 
rate. The net premiums received in respect of the above issues 
amount to £17,813 10s. 1d., which sum has been added to reserve. 
The subscribed share and debenture capital at March 31st, 1905, 
was :—£1,333,010 in ordinary shares of £10 each; £1,614,370 in 
b per ceut. cumulative preference shares of £10 each ; £1,448,653 in 
5 per cent. perpetual debenture stock; £378,790 in 44 per cent. 
*voud debenture stock. 

Progress of. the Business.—-The mileage of the lines worked by the 
company and ite associated companies nt December 31st, 1904, was 
35437 miles of tramways and light railways and 77°62 miles of 
omnibus routes, or a total of 431:99 miles, as compared with 396:31 
miles at December 31st, 1903. The number of passengers carried 
was 242,640,521, ar compared with 219,714,169 at December 31st, 
1G, and the traffic receipts amounted fo £1,264,061, as compared 
with £1,162,005 at December 31st, 1903. The increase in the 
trafic receipts was not so large as had been expected, mainly 
owing to the general depression in trade which prevailed through- 
ent most branches of industry during the past year, and which 
materially restricted the spending power of the public. During the 
past year the directors continued the policy previously announced 
ef restricting, as far as possible, the capital commitments of the 
eempany. This has enabled considerable reductions in the 
adininistration expenses to be effected, the total management and 
general expenses having been reduced by £20,659 5s. 2d. The 
whole of the company's temporary loans from bankers, amounting 
to £200,000, have been repaid, 

stirdrw and Coatbridye.—The Airdrie and Coatbridge Tramways 
about 34 miles) have been constructed, and were opened for trattic 
by electric traction on February 8th, 1904. The capital expenditure 
is about £55,000, The profit to December 31st, 1904, before pro- 
viding for interest on capital expenditure, amounted to £4,345. An 
issue of the capital of the Airdrie and Coatbridge Co. will be made 
«hort lv. 

Aucklond.—The present system of the Auckland Electric Tram- 
ways Cu., Ltd., consists of 18°64 miles. The net profit for the past 
year, after payment of debenture interest, amounted to £26,275, 
Which i» in excess of the estimate contained in the prospectus of 
the company. The dividend on the ordinary shares for the past 
year was 6 per cent., and the depreciation and reserve fund stands 
at £18.50, £85,100 further debenture stock has been issued during 
the year, independently of the B.E.T, Co. 

Barrer. — The Barrow-in-Furness Tramways, which were formerly 
worked by steam, have been reconstructed, and were opened for 
trathe by clectric traction partly in February and partly in June 
atid October, 1904. The capital expenditure amounts to about 
£42,000. The profits to December 31st, 1904, before previding for 
interest on capital expenditure, amounted to £4,425. hg total 
length is 51 miles; they are owned and worked by the B.E.T. Co. 

Firiiigham and Midland.—The Birmingham and Midland Tram- 
ways Joint Committee, which was referred to in the last report, 
has managed the lines of the five companies in Birminghan and 
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adjacent districts since July 1st, 1904, and the arrangement has 
proved advantageous, The Birmingham and Midland Co., which 
holds the majority of the shares and debentures of the other com- 
panies, has made financial arrangements independently of the 
B.E.T. Co. An amalgamation of the Birmingham Motor Express 
Co., Ltd., with the horse omnibus departinents of the Joint Com- 
mittee has recently been arranged. Agreements have been made 
by the City of Birmingham Co. with the Birmingham Corporation 
for mutual running powers on several lines, and, in the opinion of 
the directors of that company, it should be possible to make satis- 
factory arrangements in regard to other routes as the leases of the 
lines held by the company within the city expire. An agreement 
has also been made with the Birmingham Corporation for the 
purchase of the company’s main depot and some of the company’s 
lines at an agreed price, and the company has agreed to give the 
Corporation tacilities for reconstructing portions of the lines for 
electric traction during the currency of the leases. Owing to 
exceptional local difhculties, the accounts of the South Staffordshire 
(Lessee) Co. for the past year show a loss. lu order to overcome 
some of these difficulties, and to further the interests of the com- 
pany generally, the South Staffordshire (Lessee) Co. has acquired a 
controlling interest in the South Staffordshire Tramways Co., the 
lessors of the lines. PUE 

Bombay.—The B.E.T. Co. has taken over the interests aud 
obligations of the Brush Co. in the concession for the working of 
the tramways in Bombay by electric traction, aud for the supply of 
energy for lighting and power. A company has been registered 
called the Bombay Electric Supply and ‘Tramways Co., Ltd., to 
take over the tramway and lighting undertakings, and a syndicate 
has been formed to provide £1,200,000 to enable this enterprise to 
be carried out. "The B.E.T. Co. bas retained a substantial interest 
in the syndicate, The City of. Bombay has a population of over a 
million, and offers exceptionally favourable scope for tramways, 
and for the supply of electric light and power. 

County of Durkan--The B.E.T. Co. has sold its interest in the 
County of Durham Electrical Power Distribution Co., Ltd., aud in 
County of Durham Electric Power Supply Co. to the Newcastle- 
upou-Tyne Electric Supply Co., at the price of £256,000, payment 
of part of which is deferred. The price, which provides for a fair 
profit to the B.E.T. Co., includes the cost of completing certain 
specified works. The B.E.T. Co. was prepared to accept £100,000 
of the purchase price in preference shares of the County of Durhain 
Electrical Power Distribution Co., Ltd., but the purchasing com- 
pany has exercised its option to pay the whole amount in cash. 

Cavehill (Belfast). —Vhe  B.E.T. Co. has ceded a one-third 
participation of its interest in the Cavehill and Whitewell tramway 
undertaking to Messrs. J. G. White & Co., Ltd., and contracts have 
been placed with that tirm for the immediate reconstruction of the 
tramways for working by electric traction. Arrangements are in 
progress fur taking the supply vf energy required for the tramways 
from the Belfast Corporation. 

Leamington and Warwick.—-The, tramway between Leamington 
and Warwick (3 miles), hitherto worked by horses, has recently 
been reconstructed for electric traction, aud the lines will be 
opened for trafic in the course of the present mouth. A power 
house has been erected. for the supply of electric energy for the 
tramways and for lighting in Warwick. 

Metropolitan Electric Trameuays.- -Good progress has been made 
by the Metropolitan Electric Tramways, Ltd., during the past year. 
There are now 184 miles of electric tramways and light railways in 
operation by the company, and further lines are under construction, 
The tratie receipts are satisfactory, and the company is 
already earning sutlicient profits, including dividends on shares 
held in the North Metropolitan Tramways Co. and other sources of 
income, to defray all prior charges and dividends on preference 
shares. There is reasonable prospect that a dividend on the 
ordinary shares will not be long delayed. -Arrangements are being 
made between the North Metropolitan Tramways Co. and the 
London County Council for the surrender of the lease of. the horse 
tramways in North London and for the sale to the Council of the 
horses, cars, plant and certain leasehold properties. An agreement 
made in 1903 for the purchase of the Harrow Road and Paddington 
tramways has been contirmed by Parliament. The business of the 
North Metropolitan Electric Power Supply Co. (which is econ- 
trolled by the M.E.T. Co.) is developing satisfactorily. The com- 
pany owns three power stations, at Willesden, Brimsdown (Enfield) 
and Hertford, and has sub-stations at Wood Green, Edmonton, 
Hendon and Finchley, and is already selling electricity in bulk to 
the Willesden Urban District Council, and has made a 
contract to supply current in bulk to. the Metropolitan 
Borough ` of Stoke Newington, Other like agreements are 
in course of negotiation., The Power Supply Co. has also 
purchased the B.E T... Co.'s interest in the electric lighting under- 
takings at Hertford, Barnet, Enfield and St. Albans. The Power 
Supply Co. is promoting a Bill in the preseut session of Parliament 
for the extension of the area in which it is authorised to supply 
electricity in bulk and for other purposes. The Bill has been 
passed by Lord Camperdown's Committee in the House of Lords, 
aud is unopposed in tlie House of Commons. An issue of 141,396 
ordinary shares of £1 each was made in April last at par to the 
share and debenture stockholders, and beyond taking up the 
proportion to which it was entitled, the B.E.T. Co. has not 
entered. upon further financial obligations in connection with the 
M.E.T. Co. 

Nelson, B.C.—'The working of the tramways at Nelson, British 
Columbia, has resulted in a loss. The lines have been leased to 
the City of Nelson, B.C., fur a period of four years from January 1st 
last at a nominal rent, with the right to share equally in any profits, 
while, in the event of a loss being incurred, the company's liability. 
is limited to £300 per annum, 


~ 


110 THE ELECTRICAL REVIEW. 


(Vol. 57. No. 1,443, Jury 21, 1905. 


Poole.—'l'he award of the umpire in the matter of the sale of the 
‘undertaking of the Poole and District Electric Co. to the Bourne- 
mouth Corporation was given in December last, and amounted to 
£112,000, exclusive of various agreed sums. Other peints arising 
out of the agreement for sale to the Corporation remain to be 
settled, but it is estimated that the distribution which the purchase 
price will allow will be about £17 per £10 share. The transfer of 
the undertaking to the Bournemouth Corporation has been effected 
without prejudice to the outstanding points. The B.E.T. Co. held 
nbout three-fifths of the capital in the Poole and District Co. 

South Metropolitan Tramways and Lighting.—The South Metro- 
politan Electric Tramways and Lighting Co., Ltd., holds orders 
confirmed by Acts of Parliament for electric lighting at Sutton, 
Carshalton, Wallington and Cheam and the supply of electricity 
has been commenced. The company has acquired the 
B.E.T. Co.’s rights under the Croydon and District Electrict Tram- 
ways, Act, 1902, the Croydon and District Electric Tramways 
(Extensions) Act, 1903, and the Mitcham Light Railway Order of 
1901, authorising the construction of about 184 miles of tramways 
and light railways in the vicinity of Croydon. The construction of 
parts of the tramways authorised has recently been commenced. 
An agreement made in 1903 between the Beckenham Urban District 
Council and the B.E.T. Co. for a lease of the tramways proposed to 
be constructed by the Council is being rescinded by mutual arrange- 
ment, the Council having decided not to construct the tramways. 
The B.E.T. Co. proposes to establish a service of motor-omnibuses 
between Penge and Beckenham. 

South Shields and Jarrow.—The Corporation of South Shields has 
served notice upon the South Shields Tramway and Carriage Co., 
Ltd., to determine the lease of the tramways, in accordance with 
the terms thereof. Application has been made to the Corporation 
by the Jarrow and District Electric Traction Co., Ltd., for running 
powers into South Shields. 

Swansea.—In the last annual report reference was made to an 
important decision given by Mr. Justice Buckley in favour of the 
Swansea Tramways and Improvements Co. in regard to the question 
of tenure. In the present session of Parliament the Corporation of 
Swansea promoted a Bill which, if passed, would have seriously 
affected that decision, but the clauses of the Bill relating to the 
tramways were rejected by Parliament. The tramways and light 
railways constructed by the Corporation have been leased to the 
company, and about six miles were opened for trattic by electric 
traction on April 22nd last. 

Wellingborough.—The B.E.T. Co. promoted a Bill in the present 
session of Parliament to obtain an extension of time for the con- 
struction of the Wellingborough and district tramroads, to abandon 
portions of the lines, and to obtain power to supply electricity in 
bulk for power and other purposes in the district. The Bill was 
supported by nearly all the local authorities, but owing to the 
opposition of the County Council of Northampton, whose consent 
could have been obtained upon terms which the company was 
unable to agree to, the Bill was rejected by Parliament. The time 
allowed by the existing Act for the construction of the tramroad 
not being sufficient to enable the work to be completed, the directors 
have no alternative but to abandon the enterprise. The directors 
are of opinion that the loss, when ascertained, is one which will be 
properly chargeable against reserve fund, in accordance with the 
policy which was announced. at the time when the purposes of the 
reserve fund were explained. 

Worcester. —The tramways and light railways of the Worcester 
Electric Traction Co., Ltd., have been constructed within the city 
boundary, and were opened for trafie by electric traction partly in 
February and partly in July, 1904. The capital expenditure at 
December 31st last was £114,319. The revenue for the year 
amounted to £15,611, and the expenses, including repairs and 
maintenance, to. £10,444. 

Yarinouth.—'The undertaking of the Yarmouth and Gorleston 
Tramways Co., formerly worked by horses, has now been purchased 
compulsorily by the Yarmouth Corporation under the terms of 
Sec. 43 of the Tramways Act, and it is estimated that the sale will 
result in a loss of about £700, which will be brought into next year's 
accounts. ; 

Yorkshire ( Woollen District).—The Corporation of Dewsbury has 
exercised its option to purchase the light railways within its area 
(24 miles), and has leased the same to this company for 28 years 
in accordance with agreements previously made. 

The lines of the Dewsbury, Batley and Birstal Tramways Co., 
Ltd., hitherto worked by steam, are being purchased by the local 
authorities, and will then be leased to the Yorkshire (Woollen Dis- 
trict) Co. for working by electric traction. 

Raworth Traction Patents.—Raworth's Traction Patents, Ltd., 
has been formed to acquire the British patents granted to Mr. 
Raworth for the system of automatic regenerative control and the 
one-man car, and has an issued capital of £25,224 in 10,224 pre- 
ferred ordinary shares, aud 15,000 deferred ordinary shares of £1 
each. The B.E.T. Co. has surrendered a free license to use the 
patents in consideration of the transfer of 3,000 deferred ordinary 
shares of the company. 

Motor-Omnibuscs.—The policy explained in the last report in 
regard to motor-haulage and motor-omnibuses, has led to the 
formation jointly with the Brush Co. of the British Automobile 
Development Co., Ltd, with a nominal capital of £100,000, 
for the purpose of developing this branch of industry in conjunction 
with the associated companies. It is proposed to erect suitable 
works for the manufacture of these vehicles at Loughborough 
adjoining the works of the Brush Co., and agreements have been 
made under which the new company will acquire the goodwill of 
the B.E.T. Co. and of the Brush Co. in regard to this business. 

Mutual Insurance,.—An insurance fund has been constituted by 
the associated companies to provide mutual insurance against lia- 


bilities for accidents to third parties. The essential features of 
the scheme are that the whole of the companies are divided into 
five classes in accordanee with an estimate of the comparative risk 
of each, that the scale of contribution of each company is fixed by 
the Advisory Committee (elected by associated companies) on a 
basis of the traffic reccipts, that each associated company is covered 
for an unlimited number of accidents, and that a reinsurance is 
effected for the excess over £2,000 up to £10,000 in respect a any 
one accident. So far as can be judged at present, the associated 
companies will effect a considerable saving on the cost of insurance. 
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Electric Construction Co. 


THE twelfth annual gencral mecting of this company was held at 


' Winchester House on Thursday last weck, Mr. James W. Barclay 


presiding. l 

In moving the adoption of the report and accounts, the CHAIRMAN 
said that he greatly regretted that the accounts which the directors 
had to subniit were not of a moresatisfactory character. "The profit 
wasonly sufficient to justify payment of the dividend on the pre- 
ference shares, but they carried forward £3,319 5&. 3d. to the credit 
of next year's profit and loss account. The gross protit on manu- 
facturing and contracting had been £10,864 less than it was during 
the previous year. "That falling off was not due to any mistakes 
or slackness on the part of the managers or the staff; 
it arose solely from a decline in prices, brought about by excessive 
competition, combined with a general depression in trade. The 
dividends on shares in other companies showed a decrease, but it 
was to be kept in view that they took £50,000 out of those pro- 
perties and paid off their debt to the bank, with the result that 
their interest charge was reduced by the sum of £2,392. The 
Madras Tramways had not done quite so well as was anticipated, 
but they were assured that the falling off was only temporary. 
There was this reason for confidence in the future of that property. 
They bad obtained from the Government of Madras a concession 
for 44 miles of additional tramways, and the construction of that 
new portion was being proceeded with. The increased mileage 
would reduce the percentage of standing charges on the earnings, 
and thus leave a larger margin for dividends. The Electrical 
Power Storage Co., in which they had a kirge interest, continued 
to do very well in spite of the general depression, — Its position as 
the maker of the best accumulator in the market was now well 
established, and its dividend of 6 per cent. was maintained. The 
directors were of opinion, however, that purt of the funds invested in 
that business might be more advantagcous]y employed in their 
own, and part of the holding would probably be offered 
to the shareholders within the next few | months. 
Dealing with the effects of competition on the company, 
the chairman said that there had been a great extension 
of factories for making electrical plant in this country ; in fact, he 
thought that the capacity had doubled iu the past few years; The 
accounts showed that the company was in a stronger financial posi- 
tion than ever before. At present they were installing four large 
dy namos at Greenwich for the L.C.C. tramways, and were ready to 
install at Park Royal the plant for the suburban traction of the 
Great Western Railway. 

The motion was seconded by Mr. PuiriP È. BEACHCROFT. 

Mr. W. Hancock, a shareholder, said that, as one who had been 
connected with electrical matters for some 59 years, he could not 
understand how it was that the company had come to its present 
position. He could not think that the position was entirely due to 
depression ; in fact, he could not think that with the great increase 
in electrical enterprise, the construction of. tramways, &e., and the 
gradual displacement of the steam engine by the electric motor, 
there could really be any serious depression. In his opinion, the 
directors had made a mistake in financing other companies, 
instead of using their money in their own company. He thought 
also that a mistike had been made in purchasing for cash the 
Electrical Power Storage Co. 

The CHAIRMAN replving to this, and to criticisms by other share- 
holders, said that the people with whom the company had to 


compete, were in very much the same position as themselves. He 


was happy to say that as managers of their business, they had got 
as good men as they could hope to get. There certainly was a 
depression in trade, and it was due to competition. 

The report was adopted. 


Thomas Parker, Ltd. 


THE directors in their report to April 30th, 1905, state that 
they regret to have to report that the severe competition and 
reduced prices, combined with trade depression, still continue in 
the electrical industry. After deducting general charges, mainten- 
ance and interest on debentures, the accounts show an adverse 
balance which it is proposed to meet by transferring £6,000 from 
the reserve fund, carrying forward £153 19s. to next year's account. 
The directors have thought it advisable to transfer £1,500 from the 
reserve fund to a suspeuse account, to meet a possible loss that may 
be made in connection with foreign agencies. The buildings and 
plant have been well maintained, and in view of the large amount 
written off for depreciation in former years and the sums spent out 
of revenue for maintenance of plant and machinery, the directors 
have not considered it necessary to draw on the reserve fund for the 
depreciation aecount, as the average over the 11 years during which 
the company has been working is well above the usual figures for 
similar manufacturing companies. The directors have decided to 
forego one half of their fees for the year. The directors attribute 
the unsatisfactory results entirely to lack of orders during the year, 
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as although the works were full at the beginning of the year's 
working it became advisable later to stop all night work and reduce 
the number of hands employed and eventually to resort to short 
time rather than attempt to keep the works full of orders at prices 
which would not pay the cost of production. During the last few 
months it is satisfactory to note that the works are again working 
full time, The works staff has been kept in a fully eflicient state, 
and the directors are satisfied that no opportunities have been lost 
to secure work at remunerative prices, or to improve designs and 
reduce eost of production to meet the adverse conditions. Owing 
to a serious illness, Mr. Thomas has resigned his position as a 
director of the company. The directors have elected Mr. E. S. G. 
Rees to fill the vacancy. 


Indian Electric Supply & Traction Co. 


THe statutory meeting of the shareholders of this company was 
held on Thursday of last week at Winchester House, Old Broad 
Street, Sir W. R. Lawrence, the chairman, presiding. There was 
no business transacted, but, from a report issued to the shareholders, 
we learn that the total number of shares allotted is 1,007, upon 
cach of which 10s. has been paid in cash. £120,500 of construction 


debenture stock has also been allotted, upon which 30 per cent. has . 


teen called up and paid in cash, and instalments in advance, 
amounting to £41,005, have also been paid up in cash. £4,500 of 
this stock, fully paid, was allotted to Messrs. Kilburn & Co. and 
Messrs. Begg, Sutherland & Co., in terms of the agreements dis- 
closed by the prospectus. The total amount of cash received by 
the company in respect of shares issued wholly for cash is £503 10s., 
and in respect of the construction debenture stock is £77,155. 


Ll 


Direct United States Cable Co, 


Tug directors report for the six months ended June 30th says :— 
The revenuc, after deducting ont-payments, amounted to £49,470, as 
compared with £43,121 for the corresponding period of 1904, 
showing a difference of £6,348 in favour of the half-year under 
review. The working and other expenses for the same period, 
including provision for pension fund, endowment assurance, and 
income-tax, but exclusive of cost of cable maintenance, amounted to 
£22.572, leaving a balance of £26,898 as the net profit, making with 
£2.76 brought forward from the previous half-year a total of 
£29,774. For the corresponding period of 1904, the .working 
expenses and other payments amounted to £21,186. Three quarterly 
imterim dividends of 3s. each per share amounting to £27,320 have 
ben declared and paid during the financial year, and a final 
dividend of 3s. per share is now proposed, together with a bonus of 
ls. per share, making with the three interim dividends, 34 per cent. 
for the year, being a total distribution of £39,462. After trans- 
ferring £6,000 to the reserve fund account the balance of £2,526 on 
the revenue account is proposed to be carried forward. The reserve 
fund aecount has been debited with £3,946 for cost of cable main- 
tenance, and after being credited with interest on the investments, 
profit on sale of securities, and amount transferred from revenue, 
the balance now amounts to £482,948, taking the investments at 
cost price. i 


Chiti Telephone Co. 


Tue sixteenth ordinary general meeting of this company was held 
on Thursday last week at the offices, 42, Old Broad Strect, Mr. 
George Keith presiding. 

The CHAIRMAN, in proposing the adoption of the report, said it 
was a very satisfactory record. The improvement shown in the 
business was very similar to that of the preceding year. The 
revenue in Chili had inereased by $62,204, while the working 
expenses had proportionately increased by $22,731, that working 
out at about 46 per cent. of the revenue. The business was well 
organised under the able and energetic management of Mr. Johnson, 
their general superintendent in Chili, and the ratio and working 
expenses varied very little from year to year. The average rate of 
exchange for the year was 16°3d., and the income from Chili, when 
reduced to sterling, came out at £36,227, which, with interest on 
investments, made a total income for the year of £36,870. The 
London expenses remained the same as last year. The debenture 
interest was £1,410 less in consequence of, the reduction of the out- 
standing debentures, while the income-tax was £358 more. When 
these charges were met and £2,502 brought forward from the last 
account was added there remained a balance of £34,547. An 
interim dividend of 3 per cent. was paid in January and £15,360 
had been transferred to the reserve, It was now proposed to pay 
a final dividend of 5 per cent. and to carry forward £2,467. He 
thought the result of the year's business might be considered very 
satisfactory. The interim and the final dividend made a total 
distribution of 8 per cent. The amount transferred to the reserve 
had increased it to £79,000, the outstanding debentures had been 
reduced from £35,000 to £22,000, while cash investments in 
securities outside the business remained the same as last year. As 
regarded the position in Chili, the law regulating electric services 
there had been passed by Congress in August last. Under its 
provisions the Government had legalised the company's position as 
regarded its property throughout the country. "The provision for 
putting the telephone wires underground in the central parts of 
Santiago was still under discussion. The work could not be com- 
menced until the new drainage system, which was about to be laid 
down, was completed. The delay would not interfere with the 
company’s business as meanwhile the permission for the overhead 


plant held good. In conclusion, he said that Chili was increasing 
in prosperity, and the company’s btisiness continued to grow in the 
large centres of population, and the prospects for the current year 
were exceedingly good. 

Mr, F. Jones seconded the motion, and the report was adopted. 


Metropolitan District Railway Co. 


AN extraordinary general meeting of this company was held on 
Monday. Mr. R. W. Perks, M.P., presided, and said that the 
object of the meeting was to authorise the creation and issue of 
£300,000 of either ordinary or preference stock and shares, and of 
£100,000 debenture stock, and £75,000 of either preference, or 
ordinary stock authorised by the Whitechapel and Bow Railway 
Act, 1902. The directors had made arrangements that both of 
these stocks should be issued as a second preference stock, ranking 
on an equality with the second preference stock, the whole of which 
had been paid over to the Underground Electric Railways Co. for 
construction purposes at the price of 65. "The assent of the existing 
shareholders had to be obtained, and this assent had been unani- 
mously given. If the shareholders gave the directors authority to 
create and issue the stock, it had been agreed to sell the whole of : 
it at the price of 65. When this second preference stock was dis- 
posed of, the first preference stock would amount to £1,500,000, 
and there would be ranking after it second preference stock, 
amounting to £1,470,000, which was a totally new stock, and which 
had all been taken up at an average price of 65. That stock would 
depend for its interest upon the success of their electrical enter- 
prise. The £100,000 of debenture stock to be issued under the Bill 
was required by the District Co. for various purposes of its own, 
particularly for the payment for certain alterations of roads, con- 
sequent upon electrification, the reconstruction of some important 
stations and the widening of the line from West Kensington to 
Hammersmith. Satj factory arrangements had been made with 
the Brompton and Piccadilly Railway Co. for the use of this com- 
pany's widened lines between Hammersmith and West Kensington. 
The total expenditure in cash at present upon the electrification 
had been £1,375,768, and there was further expenditure, for which 
funds were available of £250,000, making a total expenditure for 
all purposes of the electrification of the railway of £1,623,766. 
With the exception of £515,000 of that amount, which had been 
provided by debenture stock, the whole of that capital had been 
raised by second preference and ordinary stock, which ranked after 
the fixed charges and the first preference stock of the company. 

The necessary resolutions were passed. 

The CHAIRMAN said that, with regard to the electrification, there 
was nothing to cause any serious trouble or anxiety ; they had only 
had to contend with little mishaps which were incidental to the 
conversion of the system. 


N 


Birmingham & Midland Tramways Co. 


THIS Co.'s meeting was held on 6th inst. at Birmingham. Mr. C. S. B. 
Hilton presided, and in moving the adoption of the report, pointed 
out that that was the first time that the accounts had been presented 
since the capital was increased and the interests acquired in the 
other companies working in the district. The total capital was 
£1,050,000, of which £909,780 had been issued. To meet the cost 
of reconstruction and electrification an issue of £200,000 44 per 
cent. first debenture stock was made in June, 1904. To complete 
payments under the contracts and to provide moneys for loans to 
subsidiary companies, a further issue of £75,000 of stock had since 
been made which was not included in the accounts under review, 
80 that they had at the present moment £275,000 debenture stock 
issued, out of a total authorised issue of £525,000. The loan from 
the B.E.T. Co. had since been paid off. Depreciation and reserve 
stood at the same figure as last year. The line having been 
entirely reconstructed throughout and only operated for some five 
or six weeks before the accounts closed, the directors did not deem 
it necessary this year to increase this figure. The total amount 
spent on electrical reconstruction to date, including the erection of 
the Smethwick power house and the plant for the supply of energy 
for power and light and the expenses of the debenture issue, 
amounted to £213,021. The net receipts from traffic during the 
past year showed a slight falling-off, caused by the dislocation of 
traffic during the reconstruction. The total number of passengers 
carried showed a considerable increase, owing to the great develop- 
ment of traffic during the six weeks in which the lines were 
running electrically before the accounts were closed, and that was 
a very good augury for the future. The receipts from investments 
in affiliated companies were not quite up to their expectations. 
The bad trade in the district no doubt had decreased the spending 
power of the population, and consequently they had not received 
the increased dividends from those companies which might other- 
wise have reasonably been expected. Not only had these 
companies suffered in receipts from the severe depression ruling - 
during the year, but local rates had increased by about 15 per cent., 
which was & very serious item on the expenses side. He might, 
however, say that the receipts from the subsidiary companies from 
January ist to date showed increases, and a further increase was 
expected to take place after the opening in August of the line from 
Darlaston to Wednesbury, which was now undergoing elec- 
trification. Negotiations were pending for through running in 
Walsall from which good results were expected. ` Owing to the 
opening of new electrical tramways on some of the routes served 
by the company's omnibuses and more particularly by reason of 
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competition from motor-omnibuses operated by another company, 
the receipts from the omuibus department had somewhat 
diminished. It was, therefore, satisfactory to be able to tell the 
shareholders that arrangements had been made since for the sale of 
the company's omnibus undertaking to a new company, called the 
Birmingham & Midland Motor-Omnibus Co., which would also 
absorb the Birmingham Motor Express Co., and operate all the 
motor-omnibuses in Birmingham. 


Blackpool Electric Tramways (South), Ltd.— 
meeting of the stockholders of this company is to be held at the 
Grand Hotel, Blackpool, on July 24th to consider their position. 


Stock Exchange Notice.— The Committee has 
appointed Wednesday, August 2nd, as a special settling day in 
Electro-Peat-Coal Co., Ltd.—40,795 shares of £1 cach, fully paid, 
Nos. 1 to 7 and 43,508 to 84,295. 


South Metropolitan Electric Light and Power Co. 
—It is stated that the ordinary aud preference shares were very 
largely over-subscribed by the existing share and debenture stock 
holders. 


Lisbon Electric Tramways.—The report for the vear 
1904 states that the result of the operations for the past vear, after 
deducting interest and amortization duc’ on the debentures of 
“Companhia Carris de Ferro de Lisboa," and after payment of 
debenture interest and other charges, together with London office 
expenses and directors’ remuneration, and providing reserve for 
depreciation, insurance reserve account, and exchanye reserve 
account, shows a net available balance, including £7,312 brought 
forward, of £42,730. Out of this amount the osual preference 
dividend of 6 per cent, for the year 1904, amounting to £25,533, 
has been paid, leaving £17,197 to be carried forward. 


Prospectuses.—O//o Electrical Manufacturing Co. (1905 ), 
Ltd.—The prospectus of this company has been before investors 
during the past week. The company was formed with a nominal 
capital of £75,000 in ordinary shares of £1 cach to take over and 
extend the business of the Otto Electrical Mfg. Co., Ltd., formed in 
1904, at Stockport Road, Lonysight, Manchester, to manufacture the 
“Otto” electric arc lamp. The present output of lamps is said to 
be 25 per week, and for the works, lease, plant, machinery. stock, 
patents, &e., it is proposed to pay the original company £14,500 in 
cash and £37,000 in shares. Mr. Otto Gross is the managing 
director of the company, and he considers that the works should be 
immediately enlarged, so as to enable a weekly output of 100 or 
more lamps to be reached. The present issue is of 28,000 shares 
at par, and it was underwritten. The list was to close yesterday. 
We imagine that few, if any, of our readers have been favourably 
impressed by the statements in this prospectus. The complete 
copy has reached us just as we go to press, and we have only space 
this week to describe them in a word as a tissue of absurdities. 

J. G. White & Co., Ltd.—This contracting company, whose exten- 
sive power station and permanent way operatious are well known to 
our readers, is about to offer for subscription 5,000 6 per cent. pre- 
ference shares of £10 each, making its total capital £200,000. The 
contracts now in hand are equal to £1,779,000. The company has 
also a half interest in the Waring White Building Co., and out of 
the present issue. £12,500 will be applied to the purposes of this 
subsidiary, while the remainder will be employed in extending the 
general business of the parent company. The preference shares 
are entitled to & further share of the profits up to 12 per cent. 
after the ordinary shares have received 6 per cent. The actual 

rate already paid has ranged from 6 to 10 per cent. The list will 
close on or before July 27th. 


Metropolitan Railway Co.—The directors recommend 
a dividend on the ordinary stock for the past half-year at the rate 
of 24 per cent. per annum, carryjug forward about £6,000 and 
charging a portion of the cost of experiments in electrical working 
to the reserve fund. The dividend on the surplus land stuck will 
be at the rate of 28 per cent. per annum. 


City and South London Railway €o.—Tle accounts 
for the half-year ended. June 30th show a balauce, after providing 
for the debenture stock interest, tlie payment of the dividend on 
the preference stocks, and the transfer to the renewal fund of 
£1,500, sufficient. to allow the payment of a dividend on the con- 
solidated ordinary stock at the rate of 2 per cent. per annum, 
carrying forward a balance of £1,041. The dividend for the corre- 
sponding period last year was at the rate of 24 per cent. per annum, 
carrying forward a balance of £701. 


Electric Supply Corporation.—The report for the 
year ended December 31st states that since December 31st last the 
stations at Exmouth and St. Andrews have been erected and 
equipped and the supply has commenced. Owing chiefly to the 
dividend on the Chelmsford undertaking, the net revenue account, 
after providing for debenture interest, &c., admits of a small 
balance, £216, being carried forward. 


South London Electric Supply Corporation.—The 
sales of current for the quarter ended June 30th last amount to 
416,020 against £15,654 for the corresponding quarter of last year. 


STOCES AND SHARES. 


Wednesday evening. 
MONEY being plentiful and cheap, it is all in the “ contrairiness ” 
of things that fureign politics should be regarded in a less favourable 


light. Consols and other gilt-edred securities have, therefore, been 


‘dill, but other influences than those which govern such stocks are 


now at work in the departments with which we deal. The railway 
descriptions are affected by dividends, electrical supply shares show 
pronounced recovery from their slump, Telegraph issues gione 
display little variation. . 

As a matter of fact, the quotations for electrical supply shares 
were not allowed to fully reflect. the weakness from which they 
suffered. That is, at one time last week it was exceedingly difficult 
to sell certain of these shares at the lowest prices given in the 
official record. That phase has now passed away. Enterprising 
investors who had the courage to take the shares at the reduced 
levels can already secure profits in several directions. Charing 
Cross Ordinary were amongst the most. depressed last week, but 
their improvement, on paper, amounts to no more than jd at 
7i. Westminsters are 4 higher at 124, aud so are Kensingtons at 
114. Of the shares scoring advances of 5s, may be mentioned 
Brompton Ordinary at 9#, Chelsea at 6} and City of London shares 
of both classes, which have recovered their dividends. Metro- 
politans are also 3 up at 98. Edmundson’s Ordinary at 52 are ] 
lower, but the deducted dividend is 4s. 6d. "The large line of 
shares—said to be 5,000— which has been. overhanging ;the price of 
Edmundsons on account of a deceased estate is now liquidated, and 
the quotation should not be long in feeling the relief. Smith- 
fields are à duller at 21, but except for this the list is firm 
throughont. 

Applications for the Northern Counties Debenture stock received 
about 25 per cent. of their subscriptions, a decidedly good result in 
such dull days as these. The price has steadied at 2 premium, 
and the new Debentures of the Neweastle-on-Tyne Electric Supply 
Co. are 32 premium. The Ordinary and Preference shares of this 
latter undertaking stand at 8 and 6] respectively. 

Agreeable disappointment at the City and South London Rail- 

way's dividend at tlie rate of 2 per cent. caused a temporary rally 
of a point in the price of the stock to 41, but it soon fell back to 40 
avain. The Metropolitan. dividend announcement, on the other 
hand, caused dissatisfaction by reason of the large reduction in the 
carry-forward, and the Jprice dropped to 903, firming up to 914 
upon bear purchases. Districts sagged away to 38, and the new 
system is still far from being perfect in its time-table arrangements. 
The proprietors sanctioned, almost. unquestioningly, the directors’ 
demand for powers to raise more money, but the 14 per cent. 
dividend on the Guaranteed stock goes against 2 per cent, declared 
a year ago, East London changed hands at 43 early this week, 
aud Central Londons have not altered. The **Twopenny Tube " 
dividend is expected at the end of next week, and the market locks — 
for a continuance of the previous 4 per cent. rate. 

From the interesting report of the British Electric Traction Co., 
it is ditlicult ut first sight to see why some newspaper authorities 
should speak so highly of its finances. The friendly critic notices 
that the gross profit forthe vear has shrunk by no less than £29,512, 
which is more than 2 per cent. of the dividend of 3 per cent. (at 
the rate of 6 per cent. per annuun now declared on the Ordiuary 
shares. The carry-forward has fallen from £38,148 to £14,996, and 
we are not the only ones who think the company would have been 
better served by the carry-forward being maintained even at the 
expense of the dividend, Satisfactory items from the report are the 
reduction in expenses and the repayment of all temporary loans from 
bankers. Seeing that the number of passengers carried has risen by 
23 millions during the vear, although the gross profit fell off £29,500, 
the natural wonder is that these reductions in charges were not 
made before. The reserve fund has risen to nearly £600,000, equal 
to about an cighth of the total share and debenture capital of the 


company. The price of the Ordinary relapsed § to 9 after the 
issue of the report—a significant Stock Exchange comment upon the 
document. 


That part of the recent. Debenture issue of the London United 
‘Tramways which was not placed at the time, has now, we believe, 
gone iuto investment hands, and the price of the senior stock in the 
market is 994 middle. The Preference shares are 93. Anglo- 
Argentine Ordinary at 84 and the Preference at 6, remain firm. 
Metropolitan Electric Preference hardened a trifle to 145, and the 
Deferred shares are 6s. 3d. There is a little business doing in Bath 
Electric Tramway issues, and in Birmingham and Midland (43 per. 
cent. Debenture, the price of which is 994. South Wales Ordinary 
have picked up to &4, the fraction representing the rise. 

In the Telegraph section, Great Northern of Copenhagen 
shares are 10s, up at 351, a rise of £2 in a fortnight. Indo- 
Europeans have risen a £1. But the market as a whole is 
very uninteresting, and calls for no detailed statement. National 
Telephone Deferred spurted a further 2 points aa the 
dividend became generally known, although the Preferred at 1114 
is 4 easier, United River Plate Telephone quickly recovered their 
dividend. Globe Trust shares are featureless, but Submarine Cables 
Trust certificates are fairly active, and the price at 1274 is well 
held. 

Electric Constructions fail to raise their heads after the poor 
report, but Telegraph Constructions are the dividend of 12s. per 
share better. Westinghouse Preference went to 2,45 sellers the 
other day, but are now buyers at that price. Chances of a 
dividend seem to be still remote, At 34 Babcock & Wilcox are a 
shade easier. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES, 


t 


Btock Closing ' Closing 


Preeent l or Dividends for the last uotationä otetiona week ended 
eig NAMB. Bhare; three years. Sus 19th. aby 19th. J uly 19th, 
i 1902. 1908. "ge sities "— Highest Lowest. 
84,800 | African Direct Telegraph, 4 % Debs. T s s Ax ..| 100 4 9 49 ) x = ws os 
95,000 | Amazon Telegraph NA shares, Nos. 1 to 25,000 Se. ae. ee 10 i il Nil 31— ?i 21— 31 
119,700 Do. do. 595 Debe, Nos. 1 to 1,250 Red. ..  ..  ..| 100 Nil Nil Nil > — v 0 — 78 » 
WIO | Anglo-American Telegraph, cr iy! aus en eer e eef meh: | 00e |: fla $308 1 e 0] im: d 
$114310 | Do. do. do, 6% Pref. e. 5. o. o. | Btk | 6 26 26 i : mI i 
Do. do. do. Deferred si uuu. 2€ .. — .. | Stock 1/- Js. il 141— 1 à— 141 a 1 
44,000 | Chili Telephone, Nos. 1 to 44,000 .. L ww .. .. .. 5 6 7% | 8 VT 1 1 1 
Commercial Cable Sterling 500 year 4 6, Deb. Stock Red. .. .. xr A 3 t H es xd 98 97 
prs Eu : l9 Pret .. .. .. .. .. .. ..| 10 105 | 5 10 % 17 — 18 17 — 18 A T 
19991 | Direct Spanish Telegraph, Ord... o o o e| 5 | $ [d ie oa of Um 
90,000 Do. do. 43 Deba. Sr Mo mes duc OS a 1% 44 uf 100 —103xd | 100 —1 
60710 | Direct United States Cable .. |... ... ... .. .. a 20 s 3% : 114— ig 11g— 112 lid lly 
74,500 | Direct West India Cable, 44 % Reg. Deb., within Nos. 1 to 1,200, Red. | 100 4 $ 44 4 101 —108 99 —101 
4,000,000 Kastein Telograpu, Ord. = pot ot os stock ui UR iR Hn =u n 4 - 144 1424 
TM Do. 4 Mort. Deb. Stock Red... |. |. .. | Stock} 4 4 4 % 107 —109 107 —109 s 1074 
300,000 | Eastern Extension, Australasia, and China Telegraph ie Cox. 10 7 7 7 133— 14} 18ł}— Mixd| 14 1348 
602,400 Do. 4% Deb. Stock.. |... ... a...  .. | Stock | 4 4 & 4 106 —108 106 —1 071 
300,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 4 4 4 101 —103 101 —1 
300000 | Do. do. 4% Reg. Mort. Debe. (Mauritius Sub.) 1 to 8,000 | 95 | 4 H 4 4 1004—1 1004—102 
180,87 | Globe Telegraph and TM CN DECANO CEA 10 |£$8167* 6g 1 1 1 I mh . 
180,897 | Do. do. 6% Pref. es ee ee eo ee 10 6 5 6 T 1 xd 14 14 14 1 
150,000 | Great Northern Telegraph, of Copenhagen es os e] 10 [12895 |15% |% 844— 85j — 86 
17,000 | Indo-European Telegraph... .. ... ... ... .. ..| 85 |10 10 % 18% | 49)1— 5 | 613 | 51 
72,680 | Monte Video Telephone Co., Ltd. Ord. .. as ... .. ... 1 8 8 z = :- > 
1,988,233 | National Telephone, Pref. Stock .. ... .. .. oe «| 100 6 6 6 1114—11 111 —112 nA no 
1,906,067 Do. : Def. Stock ..  .. ... «2 .. «| 100 4$ b 5 1 1 1073 - 1003 1 1 
15,000 Do. do. 6 % Cum. Ist Pref. .. `.. m - vis 10 6 6 6 18 — 14 18 — 14 - si 
15,000 Do. do. 6 Cum. 2nd Pref. os ee ee ee ee 10 6 % 6 6 12 = 18 12 = 18 12 "st 
meas Do. do. 5 Non-cum. 8rd Pref., 1 to 250,000 ..  .. 5 EN A $ A A i iot. à oot 10h? 5: : 
19998 | Do dee (auae c oc oc o | 62 | ex | BY | a0 exa | amodo | oue ding 
179,813 | Oriental Telephone and Elec. Nos. 1 to 171,504, fully paid .. .. 1 6% | 6 64 1à— E: 1 i- TG 1j Wy 
50,000 Do. do. do. 6%Cum.Pref. .. ... .. .. 1 6% | 6 6 Id l, = o) . : 
100,000 | Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 eS 0 0 ..]| 100 4 4 4 —100 xd 97 —1 , : 
18906 ! Reuters u .. .. kettle n. 8 5 5 5 7 . 

3,387 | Submarine Cables Trust we aer deo Dae ver. oce .. | Cert. | 6 6 6 126—129 196 —129 127 127 
53,000 , United River Plate Telephone PANE EUREN 5 7 8 8% 6&— 7 61— Ii xd 6%% ef 
40,000 Do. do. 5 2 Cum. Pref., Nos. 1 to 40,000 . 5 5 5 5 5 — bixd 6 — 

179,90] Do. do. 5% Debs... .. ... ... «| Stock | 5 5 5 108 —110 xd a ; 
15,0001 | West African Telegraph, Shares .. s is T - n 10 9 44 4 9 8 9 í , 
30,008 | West Coast of America, 1 to 80,000 and 58,001 to 53,008 E P? i N i 14—. fa gr Ys - 
150000 | West Coast of America, 4% Debs., 1 to 1,500 guar. by Bras. Sub. Tel. | 100 4 4 4% 99 —101 xd —101 
907,980 | Western Telegraph, Ltd., Nos. 1 to 207,990 is E F m 10 7 7 7 1 14 xd 184— 14 14 133 
75,000 Do. o. 5 % Debs. Ind series, 1908 ..  .. |:| M0 | 5 5 5 100 —103xd | 100 —102 
662,380 Do. do. 4% Deb. Stock Red. .. ..  ..  ..| 100 4 4 4 101 —108 xd | 101 —108 
88831 | West India and Panama Telegraph .. "T "T d ve Ee 10 N Nil il — , 
94,563 Do. do. do. 6 2 Cum. 1st Pref. oe ee 10 7 A 7 3 ue 8 — 8 = e 
4,669 Do. do. do. 6 € Cum. 2nd Pref. BU us 10 i Ni 5j— 5j— 
80,0001 Do. do. do. 5 % Debs., Nos. 1 to 1,800 ..| 100 5% | 5% | 5% | 101 —104 xd | 101 —104 
L rean 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
40,000 | British ium795, Cum. Pref... .. .. .. n’ 6 Nil Nil Nil 41— 43— , 
30,000 Do. 0. **A’' 6 & Cum. Pref. .. a v3 fe a b Nil Nil Nil 4 4 i 
20,000 Do. do. .4 Funding Certs. ae ae se es ee 5 * ee ee 2 93 — . 
800,000: | Do. do. 65% 1st Mort. Deb. Stock Red. .. . .. .. | Stock | 5 5% | 5% | 100 —104 99 —103 a 
188,301 | British Electric Traction Se «te. ets) ui pia. og, s 10 8 6% | 6% 91— i 84— f 95, a 
156,437 Do. do. T4 Cum. Pref. .. ee > P X 10 6 6 & 6% 114— 11 11 — 11 là 11 
1,000,000: : do. 5 % Perpetual Debenture Stock .. ..| Stock | 6 5 5 199 —124 192 —124 E 192 
$50,000 do. 44 % Deb. Stock Red. ..  ..  ..| 100 ES "m 44 97 — 99 98 —100 984 
ened anatase Par rur Cabia Se” a EFE 5 10 e% da ! A A 
. O. . e. ee ee as ee se ee be 
500.006 m NT e c, be 1st Mort. Deb. Red. Wd. Oo 08 100 * «^ 11% 101 Ma 101 —104 i M i 
L) ~ Drowe e . "m ee ee se ee ee ae 1 1 L res ERE ae 
60,000 * "ud . 6 % Cum. Pref. .. .. .. ..| £l Nil Nil Nil | 14/ to 1d V to 188 A 
105,751 | Brush Blectrical Engineering, Ord., 1 to 105,781.. r m is 2 Nil Nil Nil d— à— i 
150,000 Do. do. Non-cum. 6 % Pref. .. ... .. 2 ae 6% | 6% i— 1 1— 1 là 
126,600! | Do. do, Perp. Deb. Stock E .. | Stock x 5 92 — 95 92 — 95 2x 
125,000i Do. do. Perp. 2nd Deb. Stock  .. .. | Stock ae 49% 4 Ti — 80 xd Ti — 80 
mon | Callendor’s Cable Pone USHon sare de 07 0707 b 15 % 12 $ 12 $ 10 — p! 10 — n 10g 
LJ a e um. . . 9 ee ee ee 
900,600 | Do. do. do. 44 % 1st Mort. Deb. Stock Red. .. | Stock ht 44% | 44% | 106 —108 106 —168 1063 
1,963,208 | Central London Railway, Ord. Stock - Sa or M .. | Stock | 4 & 4% 4% 90 — 92 90 — als 90 
525,206 | Do. do. 4 % Pref, Stock zi ee aus .. | Stock | 4 4 $ 4% 101 —108 101 —1098 1 
528/296 | — Do. do. _ Def. do... .. .. ... .. | Stock NA 4 4 96 78 — 81 78 — 81 784 
1,330,000 | City and South London Railway .. .. ..  .. ..  .. | Stock | 8} 28% | A% 89 — 41 39 — 41 4l 
86,000 | Crompton & Co., Nos. 1 to 000 .. ww .. .. .. .. 8 5% | 24% p li— 2% làá— 9$ 
100,0007 | { Do. S det par Pree 1 to 900 of £100, d Bi 5% | 5% |5% 94 — 90 xd y4 — 99 943 
i Red. .. .. .. 
99,261 | Edison & Swan United Elec. Light, “ A" shares, £8 paid, 1 to 99,96 5 Nil Nil à là— 13 là— 1 
17,139 Do. do. “ A” shares, 01—017,199 2 5 Nil Nil : — 94 9 — 94 
944,023 Do. o. 4% Deb. Stock Red. ..  ..| 100 4 4 4 83 — 88 xd 83.— 88 
100,0001 Do. do. 5% Ind Deb. Stock Prov. Certs. all pd. | 100 5 5 5 X 8) — 94 89 — 94 
112,100 | Electric Consiruction13 to 112,400 .. .. ww .. .. .. 2 6 4 il }— ] 3 
81,990 Do. do. 796 Cum. Pref., 110 81,90 .. 2 7 7 & 1% 1y— 23 1 2 
900,000 Do. — do. 44%, Perp. ist Mort. Deb. Stock .. Stock | 4 4 4% — 98 93 — 96 xd 
"C NM cr TT DE OHIK i| su | sa 
. 0 e ae ee toc IIT zs os 
age Henleys (W, T), Telegraph Works Ord. gee 5 ; p 20 95 | 16 Pi & o 12 " mt 12, 
g o. A A "m oa = — 5 5t 5 
45,900 Do. do. .Deb.Btock .. |. | Stock ae 4 nts 109 —111 109 —111 ae 1 
50,000 ! India-Rubber, Gutie-Percha & Telegraph Works M i» z: 10 10 % |10 Em 154— 164 154— lt 154 
900,006: Do. do. 0. 4% 1st Mort. Deb. | 100 4% | 4 4 100 —103 100 --108 ; 
87,800 |! Liverpool Overhead Railway, Ord. .. ... ... .. .. ..| 10 uo li 1} af of i 
10,000 |! Do. do. Pref. £19 paid .. .. .. . 10 | 6 5 & {8 j 
weet | Bo do eet eae, 9919 1 X JE oA ee ee a m aaa E NES 
. e. " B. O8. " ES x BS 103 os [4 
540,000) Waterloo & City Railway, Ord. Stook ec AU qe ee oU 0b 88% ae 84% 9c — 92 90 — 92 91 x 


* A period of nine months. + Quotations on Liverpool Stock Exchange. | Unless otherwise stated all shares are fully paid. © From Manchester Share List. 


Bank rate of discount 9à per cent. (March Oth. 1905) 
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SHARE LIST OF ELECTRICAL COMPANIES (contimed)—ELECTRICITY SUPPLY COMPANIES. 


Issue. NAME. 


29,377 | Brompton x Kensington Pieces Light Sup., Ord., 1 to 20,000 


7% Cum 
288,782 | Central Electric Supply 4 % Guar. Deb. Stock .. 


80,000 | Charing Cross and Strand lentricity | Supply 


Cum. Pref. 


DK Dividends for the 
Share. last three years. 
“| 4 7902. | 1908. | 1904. 


e 
o 


$ Unless otherwise stated all shares are fully paid, 
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Business done 


week ended 
July 19th. 1965. 
Highest: Lowest. 
9:8 98 
105} ; 104 
"al 6 
5g 57a 
5 e 
6 [3 
109 s 
8 Ki 


3 533 
yii. 


96 
5 7 
bi 100 4 
zs " - 5 10° 
40,00 D. do. “ City Und & Cam. Pref. b $ 
y i 2 " e ing " um. : 
40,000 Do. Oe ee B 
850,000 Do. do " Del Stock Red. 100 4 P 
44,496 |*Chelsea Electricity Suppiy, rd. 5 
150,000} Do. do. Deb. Stock Red. Stock 4 
70,596 | City of London Electric Lighter, Ord. 40,001— 110,596. . 10 b 
40,000 Do. k Cum. Pref., 1 to 40, 10 6 
400,000: Do Deb. Stuck, Scrip. (iss. at 115) all paid . T 5 
800,000 Do. 2nd Deb. Stock, Prov. all paid .. 100 44 
40,000 | County of London Electric Lighting, Ord. 1—40,000 10 4 
90,000 Do. do. do. 6% Pref., 40, 001 —60, 000 . 10 6 
400,000: Do. ao d 96 Deb. Stock . à i - 4 
250,000 Do. 96 2nd Deb. Stock Btock 
70,000 | Edmundson's Electric Corporation, Ord. Shares 5 7 
80,000 Do: go. 6 % Cum. Pref. " 6 
800,000 44 % 1st Mort Deb. Stock 100 | 4 
21,000 kanoen and Knighisbridge Electric o 5 10 
186,000 Do. do. 4% Debenture Stock Stock | 4% 
111,000 | London à Electric supply Corporation, Limited, Ord. .. . J : Nil 
60,000 do. % Pref. .. 6 
871,805 Do do. do. 4% 1st Mort. Deb. suck Re Btock 4 
100,000 | Metropolitan Electric Supply, 1 to 100,000 . b 7 
76,121 Do. do. 43% Cum. Pref. 1—71, 106, £3 paid . 6 4 
220,000; Do. da; 44 % 1st Mort. Deb. Stoc 2 "n 
250,0001 Do. *«, Mort. Deb. Stock Red. Stock 
250,000 | Midland Electric Con Bora dom. 4$ 96 1st Mort. Deb... 100 4490 
10,852 | Notting Hill Mise pignting 10 6 96 
59,000 Do. 496 1st Mort. Deb. vx 100 4% 
40,000 | St, James’ and Pall Mall Electric Light, om: e 5 we 
20,000 Do. do. do. 7 % Pref. 20,081 to 40,080 5 1 
150,0001 Do. do. do. 8j % Deb. Stock Red. 100 Mb 
12000 | Smithfleld Markets Electric Supply, Ord. 5 % 
50,000 Do. do. do. 4 % Deb. Stock . Btock | 4 
65,000 , South London Electricity Supply, Ord. 5 13 
100,000 | South Metropolitan Electric Light and Power (Ord . l Nil 
50,000 ( Late Blackheath and Greenwich GRS o5 Pref. Nil 
100,000 Dist. E.L.Co.) 8456 1 lst Deb. Stock 100 44% 
30,000 | Urban Electric Supply, Ord. .. 5 X. 
30,000 Do. do. 5 % Cum. Pref. ; b | 5% 
200,000 Do. do. 44 % 1st Mort. Deb. Stock Red. 100 
110,000 | Westminster Electric Supp y, Ord. ji : 5 | 12 % 
Shares not officially quoted :—Mackay Companies, ord., 414—424. Pref. 15—71. 
* Subject to Founders Shares. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS 
. Fort- necp for | No. Route 
Locality. night of Total to date. miles Locality. 
ended. forth: wks. open. 
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4 át & &£* 
— 7 10,608 | — 403 | 14:1 
Ayr .. T 761 +4 244 8 2,681 | —  À 7175, 8 
Bath c: A | » 12! 1,628 I+ 101 | 28 17,983 | + 1,445 | 13 
Birkenhead mm 16 | 9,212 em 26 | 16 | 16,146 | — 228 18:5. za 
Blackburn .. ss » 12 2, — 651 | 15% 15,685 | + 608 14°25 | 
Blackpool .. -- |} » 19, 2,887 4 267) 15 15,358 | + 1,555 (11°87, 
» —PFleetw'd » 15 ] ,781 — 73 2 1,908 =m 193 8 
9 — Lytham | June 22 | 1,602 + 753 | 34 7,608 Vs 7 
Bolton .. | July 16 | 4,988 + 58 | 16 30,891 | + 988 96 
Bournemouth ..| „ 12 | 3,043 4 825 144 | 18,960 .. T125 
! Bradford au]: as 4,8:8 |— 151| 13 | 68,581 | — 1,801 ' 66 
Brighton oe eo LT] 16 2,356 E 29 16 15,720 oe t 9:5 
Bristol s | oy 14 | 10,917 |—— 161 s 98:5 
Brit. Elec. Trac. Co. 
Airdrie .. ..|July 7 498 ei 27 5,816 | + 9| 85] .. 
' Barnsley .. ss] daecs4 890 + 11] ,, 4909|— 108; 8 |.. 
Barrow... eub. Wen | 675 + 245] ,, 6,084 | + 1,659 | 5:37) .. 
Birmingham d) » TILTA |+ 194 | ,, [$152,896 | + 8940 |14:5| .. 
Birmingham (Mi » 7 | [4,284 1+ 9451 ,, | :49,899 | + 8,241 1225| .. 
Devonport » 7 980 |— 224] ,, 12,292 | — 1,461 | &'85 | .. 
Dudley—Sto'rb'ge » 1| 1,921 |+ 817| ,, 23,234 | + 1,158 21:25| .. 
Gateshead. . » 1| 2,090 |+ 202, ,, 24,247 | + 568 11:25| .. 
Gravesend, N'fleet H^ t 655 |— “j| ,, 6,869 | — 659, 65l.. 
Gr'n'k, Pt. Gisgw| » à 7| 1,616 |+ 238, ,, 16,561 | + 2,221 | 125 | .. 
Hartlepool ee ” 1 528 |— 157 » 6,800 | — 624 |672] . 
Kidderminster ..| 4, 7 293 |— 2920 ,, 3,004 | — 141| 45|. 
Merthyr we " Y 7 818 |— 27 [T] 5,113 — 932 2:9 ae 
Metropolitan |» 7} $6,931 429,902 | .,, | 169,840 | +20,944] .. |.. 
Middleton. . » 7 840 |+ TT! ,, 8,791 | + 4471 85|.. 
Oldham — Ashton| „ 7 + GA! ,, | 14,448) + 172/918]. 
Peterborough ee »* 7 iC. 57 »? B,538 — 290 5:31 ee 
Potteries .. oe » 7 t 4 ” 45,158 + 443129 oe 
Rothesay ..  ..| » 7 + 851 ,, 2,783 | + 29012°75) . 
Sheerneas . e|» 5 — B|, 1,746 | + 961. 925|.. 
Southport | s» 7 — 56; ,, 7,819 | — 304/817] .. 
South Staffs, ..| » 7 + 189 | ,, | 18,843 | — 873 (18-87| . 
Swansea... ..| » 7 + 580, , 16,812 | + 8,138 | 6:5! .. 
Taunton ee we ” 7 rece 16 FT) 1,257 = 143 1°5 " 
emouth |n d + 135] , | 6,281 |— 900 375|.. 
eston-s-Mare ..| », 5 + 21 , ie + 230; 8 |.. 
Wolverhampton D D| » 7 — 421, 10,112 | + 82 1175, .. 
Worcester.. A » 1 — WO us 7,817 | + 768 5-75 | dd 
Wrexham. we 4A 36 | ,, 2,659 | — 277| 4 p 
Yorks. Wool. Dist. P 101 | ,, | 16,787 1,360, 17 Das 
: | 
| | | | 
| A TN 
Burnley .. July 15 | 2,440 |+ 153 |.. | - Ls LOB ee 
Burton cii: Tiens , ae 687 — 125; 15 5,009 419 | 8-5 | Tm 
fBury.. . m TO| .. |13 , 9 ! 105 | `. 
| | 
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LARGE STEAM-DYNAMO 
FOR MELBOURNE CORPORATION. 


THE set, of which we give a view herewith, has been built to the 
order of the Corporation of Melbourne, Victoria, to form the main 
part of the generating equipment of their lighting installation. — 

The plant in question consists of a large 1,160-1.H.P. engine 
running at 275 r.p.m., built by Messrs. W. H. Allen, Son & Co., Ltd., 
of Queen's Engineering Works, Bedford, and coupled direct to a 
790-kw. dynamo, built by Messrs. Crompton & Co., Ltd., of Arc 
Works, Chelmsford, who were the chief contractors. 

The engine is of Mesers. Allen's standard three-cylinder double- 
ncting triple-expansion vertical enclosed type, the cylinders 
driving three cranks, set at angles of 120*. It has been designed 
throughout with a view to obtaining economical results over widely 
varying conditions of load when working with steam at 160 lb. per 
ay. in. at the stop-valve, with 150° of superheat, and exhausting 
either into the atmosphere or into a con- : 
denser capable of maintaining a maximum 
abeolute pressure of 4 in. of mercury ; the 
full load when running non-eondensing being 
maintained by automatically by -passing | 
high-pressure steam to the intermediate 
cv linder. 

The dimensions of the cylinders, aud 
the successive points of cut-off, are so 
arranged as to produee as nearly as possible 
an eqnal distribution of power between 
the three cylinders, thereby ensuring an 
even turning-moment throughout the revo- 
lution of the shaft.  'lhe weights of 
the reciprocating parts on each crank are 
also equalised in order to produce a good 
balance. With a view to still further 
reducing the vibration when running, cast- 
irou balance weights have been securely 
fixed to each of the cranks, and arranged at 
such an angle with the cranks as to reduce 
us faras possible the unbalanced couples due 
to the inertia of the valve gear, as well as 
those of the main reciprocating parts. The 
three cylinders are respectively 18 in., 27 in. 
and 44 in. diameter, with a stroke of 16 in., 
and are made of a special mixture of hard, 
close and tough-grained cast-iron. 

The valves are all of the solid piston type, 
and take steam on the inside edges. 

Each cylinder is cast in one with a 
flanged distance piece, by means of which it 
is securely bolted to the top of the trunk, 
the cylinders being completely isolated from each other; this design 
bas been adopted by the makers for all their standard types of 
engines, excepting the smaller two-cylinder types, as it ensures 
that there shall be no distortion of the frame of the engine under 
any couditions of varying temperature. Oil is supplied at a pres- 
sure of about 15 lb. per sq. in. to all the working parts by means of 
a small valveless force pump, driven from one of the eccentrics of 
the engine. 

The apertures through which the piston and valve rods enter the 
engine trunk are fitted with a bush of special construction without 
packing of any kind, which effectually prevents water from the 
cylinders from entering the crank chamber, and oil from the crank 
chamber from passing upwards to the cylinders. 

The governor is of the company’s standard crankshaft type, and 
can be regulated by hand whilst the engine is running, to give a 
speed variation of at least 5 per ceut. above and below the normal. 

On trial the governor showed a maximum momentary speed 
variation of 4'4 per cent., the steady variation from no load to full 
load being 21 per cent. 

The dynamo is of Messrs. Crompton's standard design, giving 
1,560 amperes-at 480 volts, at full load. The set ran most satis- 
factorily un the official test, which was superintended by Mr. C. S. 
Vesey Brown on behalf of the Melbourne Corporation. The tem- 
perature rise on the shunt was 46° F., on the armature 41° F., and 
on the commutator 53° F. The steam consumption was also satis- 
factory, being within the guarantee at all loads. 


res 
; PARLIAMENTARY. 


North-East London Railway. 
Thursday, July 13th. 


Tae House of Commons Committee which is considering 
the above Bill met to consider clauses. The following clause 
was agreed upon to apply to that portion of the railway 
frum the Monument to Hackney Road, to meet the decision 
of the Committee that the tube tunnels of the proposed railway 
should be constructed at such a depth as to allow of an additional 
pair of tubes to be laid above them :—“ Shall be constructed at such 
a depth, to be determined by the Board of Trade, as shall admit of 
the construction over the same of another pair of tube tunnels, with 
the necessary enlargements for the station tunnels, and of the new 
intercepting and storm relief sewers of the London County Council. 
The company shall, before commencing to construct the tunnels, 
give the Council and the Corporation of London, and any other 
person whom the Board of Trade may judge to be interested, 14 


days' notice of their intention so to do, and the Council and the 
Corporation and such other persons shall be entitled to appear and 
be heard before the Board of Trade upon any matters arising under 
this section." 

Mr. Moon, K.C., for the Hammersmith, City and North-East 
London Railway Co., asked that the company should be included 
specifically by name as entitled to appear before the Board of 
Trade, so that if anybody came to Parliament next session to take 
a line from the north-east to the west of London, they should not 
find a pair of tubes already constructed under this Bill to prevent 
the project being carried out.--The CHAIRMAN said the Committee 
could not allow the request. 

The following clause with regard to the finance of the company 
was inserted :—''The powers of the company under thia Act shall 
cease unless the company shall, within 12 months from the passin 
of the Bill, obtain a certificate from the Board of Trade that half 
the share capital of the company authorised by this Act has been 
bona fide subscribed. Provided always that in such half only one- 
half of the total number of shares to be issued under any contract 


for the construction of the works shall be included. The company 
shall give to the Council and the Corporation 14 days’ notice of 
their intention to apply for any certificate under this section, and 
the Board of Trade shall give to the Council and Corporation ay 
opportunity of being heard thereon." « 

Mr. BaLrour Browne, K.C., asked that the question of bond fide 
subscription should he settled by the Board of Trade alone, and 
that the local authorities should not be allowed to intervene. 

The CHAIRMAN said the Committee were of opinion that the 
County Council and the Corporation should be allowed to appear 
before the Board of Trade. 

Other clauses were inserted, providing that the powers of the 
company should cease, unless within two years they obtained & 
certificate from the Board of Trade that the undertaking had been, 
or was about to be, substantially commenced, or that the failure te 
substantially commence was owing to any cause not within the 
control of the company; placing upon the company the obligation 
to construct not less than two stations in the City ; and making the 
fare 2d. for the double journey by trains arriving at any of the 
City stations at, or before, seven o'clock in the morning applicable 
from Forest Road, Walthamstow-—73 miles distant. I 


North Metropolitan Electric Power Supply Bill. 
Thursday, July 13th. 


Mr. Latrenck Harpy’s Committee of the House of Commong 
on Unopposed Bills considered the North Metropolitan Electric 
Power Supply Bill, which was considered and allowed by Earl 
Camperdown’s Select Committee of the House of Lords. 

Mr. Pritt, Parliamentary agent, said that the Bill authorised the : 
company to supply in Stoke Newington. Clause 7 provided for the — 
supply of power to railway aud tramway companies, and the Board 
of Trade, in their report, thought the power of supply ought to be 
limited to those railways and tramways authorised by Parliament 
to use electrical energy. <A similar elause to that which they now 
submitted was in other Bills before other Committees, and he did 
not want to be put in a worse position than other companies. 

Mr. GREENE, M.P., asked what was the reason for the Board of 
Trade wishing the words inserted. 

Mr. Pritt said it would affect their prospective customers more 
than it would the company. | 

Mr. GREENE: But what is the motive of the Board of Trade? 

Mr. Pritt said he took it that they wanted to have control over 
the matter. He fancied they did not like the railway companies 
using electricity without their sanction. If the Committee said 
the clause was to be amended, they were prepared to put it in the 
way suggested by the Board of Trade. He would undertake not 
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to take the matter through until they saw what was done in the 
case of the other Bills. All they wanted was not to be worse off 
tlian the others. 

Mr. GREENE said if the Committee decided in the way 
suegested by Mr. Pritt, there might be a precedent either way. 

Sir CHANDOS LEIGH (Speaker's counsel) said the Board of Trade 
sent him a special letter on the Gosport and Fareham Bill, but not 
oue word had he had from them on this Bill. 

Mr. GREENE said he took it that the Committees dealing with 
the other Bills would know what was done in this case. 

a Pritt said he would be satisfied if they were all in the same 
oat. 

Sir CHanpos Leran said if the Committee, considering the 
Administrative County of London Bill got to clauses, he would go 
iu and see the Committee. 

The Committee then passed the clause as amended by the Board 
of Trade. 

Some discussion took place on Clause 10, which gave power to 
the company to take transfers of electric lighting orders, and to 
carry out the powers conferred by such orders. 

Mr. PRrTT said the company in its old Act had a clause dealing 
with this. The company had entered into negotiations with three 
local authorities to take transfers, but there was some difficulty 
with the old clause, and they asked for an amendment now. The 
Board of Trade recommended au amendment of the new clause, 
which practically was the old clause again, and which would give 
the local authority power to purchase not only the undertaking, 
which might be carried out under the electric lighting order, but 
also the undertaking of the Supply Co. carried out under their own 
Act. By the agreement entered into with the local authorities, 
they were bound to lay down a network of mains, which were to 
be considered the undertaking, and they had also to keep separate 
accounts, 

The Committee allowed the new clause,.and ordered the Bill to 
be reported for third reading. 


London County Council (General Powers) Bill. 


On Thursday and Friday last weck a Select Committee of the 
House of Lords, presided over by the Duke of Northumberland, 
had under consideration the London County Council's General 
Powers Bill, which contained the two following clauses with regard 
to the supply of electric fittings :—Clause 62: “To empower the 
Councils of the metropolitan boroughs being authorised to supply 
and supplying electricity to provide, sell, let for hire, fix, set up, 
alter, repair and remove wires, lamps, motors, meters and all 
manner of electrical machinery and apparatus, and to expend 
money upon the wiring and fitting and supplying with wires, 
fittings, machinery and apparatus the premises of any of their 
consumers, or prospective consumers, of electrical energy, and 
to enter into and carry into effect agreements and arrangements 
with respect thereto, and to make such charges therefor whether 
directly or otherwise as they may think fit.” Clause 63: “To 
empower the Councils of the metropolitan boroughs or any of them 
to borrow in the same manner and subject to the same conditions 
as if such expenditure were for the purposes of the Electric Lighting 
Acts, 1882 and 1888, as amended by any subsequent Act, and upon 
such terms and conditions as to repayment and otherwise as may 
be specified in the Bill, such sums of money as may be required by 
such councils for the purpose therein before mentioned.” ` 

Mr. Freeman, K.C., opened the case for the L.C.C., and said that 
when before the House of Commons the following provisos to the 
clauses were agreed to: “ (1) Provided also that every such Council 
shall so adjust the charges to be made by them as aforesaid as to 
meet any expenditure by them under the powers of this section, 
including iuterest upon any monies borrowed under and for the 
purposes of this part of this Act, and payment to sinking fund in 
respect of such monies. (2) Every sum charged by any such 
Council to a consumer in respect of the wiring and fitting of the 
premises of such consumer and the supplying of wires, fittings, 
motors and apparatus shall be clearly stated on every demand note 
by such Council for payment for electrical energy supplied to such 
consumer distinct from the charge for such energy. The total 
sums received and expended by any such Council under this part 
of this Act in each year, including the amount required for 
interest on and payment to sinking fund in respect of any 
monies borrowed shall be separately shown in the published 
accounts of the electric lighting undertaking of such’ Council for 
such year.” | 

No evidence was called in support of the proposals. 

Mr. Pace, K.C., who appeared for the Electrical Contractors’ 
Association, called Mr. WRIGHT, of Messrs. Wright & Anderson 
Glasgow, who spoke of the evil effect upon local contractors by the 
granting of such powers to municipalities. Glasgow Corporation 
had power to supply, but did not exercise their powers directly and 
supplied through a contractor. ` 

Mr. Josephs, of the British Electric and Telephone Co., was 
called, but the CHAIRMAN said the witness need not give evidence, 


mue consideration the Committee struck the clauses out of the 
ill. 


The Administrative County of London and District 
Electric Power Bill. 
Thursday, July 13th. 


Sır J. KrrsoN's Select Committee of the House of Commons 
sat to consider the above Bill. The promoters were represented 


by the Hon. J. D. Fitzgerald, K.C., Mr. H. Lloyd, K.C., Mr. 
Chatteris, Mr. Lyndon Macassey, and Mr. T. Richardson. The 
petitioners against the Bill were as follows:—Corporation of West . 
Ham, Corporation of East Ham, Camberwell Borough Council, 
Deptford Borough Council, Fulham Borough Council, Poplar 
Borough Council, Shoreditch Borough Council, St. Pancras Borough 
Council, Woolwich Borough Council, Charing Cross, West End and 
City Electricity Supply Co., Ltd. (represented by Mr. C. Baggallay, 
K.C., Lord R. Cecil, K.C., and Mr. Sidney Holland), Metropolitan 
Water Board, Southwark Borough Council, Westminster City 
Council, Bromley Rural District Council, Croydon Rural District 
Council, Empire Electric Light aud Power Co., Corporations of 
Bromley and Gravesend, Urban District Councils of Beckenham 
and Dartford, Dartford Rural District. Council, Wimbledon Rural 
District Council, Lewisham Borough Council, Bermondsey 
Borough Council, Islington Borough Council, London United 
Tramways Co., Great Northern, Piccadilly and Brompton 
Railway, Baker Street and Waterloo Railway, Euston and 
Hampstead Railway, Metropolitan Electric Supply Co., South 
Metropolitan Gas Co., Gas Light and Coke Co. Lambeth 
Borough Council, London Electric Supply Corporation and 
other electric lighting companies (represented by Lord 
R. Cecil, K.C., and Mr. Cleese), City of London Electric 
Lighting Co., Corporation of London, Leyton U.D.C., Croydon 
Corporation, Barnes U.D.C., Metropvlitan District Railway Co. 
and the Underground Electric Railways, Ltd. (against alterations), 
Westminster Electrie Supply Corporation (represented by Mr. E. 
Pollock and Mr. W. J. Kennedy), Kensington and Knightsbridge 
Electric Lighting Co. and the Notting Hill Electrie Lighting 
Co. (represented by Mr. C. C. Hutchinson), Hackney Borough 
Council, London County Council (represented by Mr. L. Coward, 
K.C. and Mr. Clode), Kingston-on-Thames Corporation, Chelsea 
Electricity Supply Co. and the St. James’ and Pall Mall Electric 
Light Co. (represented by Lord R. Cecil and Mr. Du Cane), 
Richmond Corporation, Richmond Electric Light and Power Co., 
Central Electric Supply Co., County of London Electric Supply 
Co. (represented by Mr. Balfour Browne, K.C., Mr. Shaw, Mr. 
Moon and Mr. Davis), the South Metropolitan Electric Tramways 
and Lighting Co. aud the Ilford U.D.C. 

Mr. FITZGERALD, K.C., said the Bill incorporated a company to 
generate and supply electricity throughout a large area, comprising 
the greater part of the County of London, and the adjoining dis- 
tricts in Essex, Keut and Surrey. It was the intention to erect 
three large venerating stations upon the banks of the Thames, 
situated so that a cheap supply of water-borne coal could be obtained. 
The prices scheduled in the Bill were lower than anything which had 
yet been in an Act of Parliament. As à matter of fact, this was a 
power Bill arranged ou the same lines as the 20 power Bills which 
had been passed in the last five or six years, practically for every 
large industrial area throughout the United Kingdom. Having 
dealt at some length with past legislation, including the recom- 
mendations of Lord Cross’s Committee, Mr. Fitzgerald pointed 
out that the idea of all past legislation was that electricity would be 
used merely for lighting, and this was strikingly shown by the fact 
that of the output vof the companies and local authorities 
last vear, only 8 per cent. was for power purposes. This 
showed two things—i1) how inadequate had been the attempt 
of the existing electrical authorities to give a supply of power to 
the London manufacturers; and (2) how very confined was the 
competition under that Bill, for they would find that, under the 
provisions of the Bill substantially there was no competition for the 
supply of electricity for lighting purposes. There were now 51 
generating stations in the area scheduled by the Bill, and there 
were 29 different systems of generation at these stations and 18 
different systems of supply. In the industrial area of London 
there were 456,000 H.P. installed, but only 16,000 H.P. was driven 
by electricity supplied by the existing undertakers. The fact was 
that, under existing conditions neither the companies nor the local 
authorities were in a position to give the sort of supply the manu- 
facturers and the railway companies wanted. Tbe existing 
authorities could not get cheap water, and their plant was obsolete, 
and even the most modern of the stations were open to one or more 
objections. "The average price for power in London now was about 
2d. per Board of ‘Trade unit, which was a price at which it was abso- 
lutely impossible to induce manufacturers to take a supply. There 
was, however, no reason why London should not be supplied at a 
price not only as cheap, but cheaper than any other city in the 
United Kingdom. As a matter of fact, now, owing to the positions 
in which the existing generating stations were situated, it was as 
costly to get the coal from the Thames to the generating station as 
it was to get it from the Tyne to the Thames. 

The CHAIRMAN: You have referred to antiquated machinery, 
water and position. You will probably give the Committee an 
analysis of the different companies under these heads. 

Mr. FITZGERALD said his witnesses would speak to that, but 
these were not the only objections to the existing stations. To 
generate cheaply they must generate on a large scale; magnitude 
was one of the great factors in a cheap supply. Those generating 
stations which only generated for small areas could not get the 
benefit of that factor of magnitude. Another factor of con- 
siderable importance in a cheap supply of electricity was 
the amount of capital expenditure. The average cost of 
the present stations was £50 kilowatt capacity, but in the 
large generating stations they proposed to erect, the capital cust 
would be only about £8 10s. per kilowatt capacity. Even if they 
took the cost at £10, the difference was enormous. When they 
were dealing with a station of the capacity of 90,000 Kw., us these 
two large stations would be, they would see at once the enormous 
difference. Another matter was that the efficiency of geuerating 
plant was increased with its size. They would employ in these 
stations the Parsons turbines, and the efficiency of a turbine was 
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inereased with size. The Fulham station would be used for the 
peak supply—that was to give a supply in the busiest hours of the 
day. "The capital of the company would be £5,000,000, with the 
usual borrowing powers of one-third. Of course this would be 
raised as required, but if the anticipations of the promoters were 
realised the whole of it would be required in a short time. The 
promoters were 70 in number, and seldom if ever had a 
Bill come before Parliament with promoters of such business 
experience and financial strength. They proposed to supply 
authorised undertakers, manufacturers, and railways, tramways, 
canals, docks, &c. Since the Bill was before the House of Lords, 
several of the authorised undertakers had agreed to take their 
supply from the company if the Bill became an Act. The manu- 
facturers as a body supported the Bill, and petitions signed by 
gentlemen employing 100,000 hands had been presented in favour 
ef the Bill, As to railways it was obvious that in a few years the 
great railway companies would have to adopt electricity as the 
motive power for their suburban traffic, and it would be of the 
greatest advantage to them to have a company in existence which 
would be able to give them a supply of electricity at a low rate. 
This Bill was no mere dream of a sanguine promoter, for what was 
suggested had already happened on the Tyneside, where on the 
north bank steam as motive power had almost disappeared owing 
to the manufacturers being able to get electricity at the cheapest 
rue, By the sliding secale, to earn their standard dividend, 
the company must keep the average price down to 4d. per unit. 
The main opposition to the Bill was from the existing 
authorised undertakers who opposed. on the ground of competition. 
The cases they set up in the other House were entirely inconsistent, 
for at one moment they said there was no reason for the passing 
of the Bill because they could do all that was required, and in the 
next moment they said if the Bill were carried they would be 
crushed out of existence. He contended that neither of those 
statements was correct. In the first place, the existing under- 
takers could not do what his company could, and secondly, there 
would be little competition, and the existing undertakers would 
be amply protected. None of the existing undertakers could obtain 
the class of business which this company aimed at obtaining. Now 
with regard to the supply to existing undertakers, one of the most 
suceessful authorities in London was the Stepney Borough Council. 
That Council had considerable works, and were supplying a 


large amount of electricity. That Council were supplying 
electricity for power purposes at the lowest price in 
London, viz, id. per unit, and they gave evidence 


before Lord Camperdown's Committee that the demand was 
inereasing 80 much in Stepney that their existing station was prac- 
tically working at its full capacity, and that they were contem- 
plating spending a further sum of £250,000 in erecting a new 
station or in enlarging their present one. Before the House of 
Lords Committee he ventured to take the case of Stepney as an 
illustration, and he pointed out what a valuable thing it would be 
to Stepney that, instead of having to spend £250,000, it would be 
able to come to a company like this and say, “ Give us a supply at 
as cheap or a cheaper rate than we can supply ourselves, and save 
us this large capital expenditure." Well, he was glad to say that 
that was exactly what the Stepney Borough Council had done. 
Since the Bill left the House of Lords the Stepney Borough 
Council had come to terms with the promoters, by which the 
Council would continue to supply themselves from their 
existing station so long as they wished, but any further 
supply that they required they would take from the com- 
pany. The company would give that supply in bulk on terms which 
worked out at “66d. per unit, and the Council would supply the 
manufacturer for power on terms which worked out at about ‘8d. 
per unit. By that arrangement the interest of the local authority 
was protected and highly advantaged, while the interest also of the 
consumer was protected, as he would get his supply in future at a 
cheaper rate. The interest of the local authority was most 
beneficially dealt with, for they were saved the large contemplated 
expenditure of £250,000, and they would consequently have no 
interest or sinking fund to provide. On the other hand, they got a 
supply of electricity nt a price which enabled them to sell to the 
manufacturer at 20 per cent. less than they were selling to him 
now, which price was, he believed, the lowest of any undertaker in 
London. They had also come to terms with the Barking Urban 
District Council. Barking was a rapidly growing place in Essex, 
and was a district where factories were certain to be erected in the 
future. Substantially the arrangement was this. The Barking 
Urban Distriet Council who had up- to the present made 
a loss on their electrical undertaking, proposed to transfer their 
undertaking to the company, and the company undertook to supply 
electricity in Barking at prices which were in round figures 30 per 
cent. less than the prices now ruling in Barking. The result was 
that the Barking Council got rid of an undertaking which had not 
been remunerative ; they got rid of interest and sinking fund on 
capital expenditure, and the consumer benefited by getting his 
supply of electricity at 30 per cent. less than he had paid before. 
Another loea] authority was the Bexhill Url: n District Council, 
lhey bad agreed to take over their generating station, and to supply 
the local authority with electricity at prices which were in round 
figures 40 per cent. below the prices at which they could generate 
electricity for themselves. The Urban District Council would 
distribute the electricity to their customers, but the company could 
supply direct to power users. Here were three cases all 
different, which illustrated the value of the proposals in the Bill. 
He had not the least doubt but that, if the Bill passed, a 
very large number of other local authorities would follow in the 
footsteps of these three authorities, and take advantage of 
the great facilities which could be obtained from a scheme of this 
cbaracter. Equally he imagined that the companies supplying 


electricity in London would do the same. What the companies in 
London wanted io do was to make the largest possible profit for 
their shareholders, and when they found that they conld get a 
supply of electricity for distribution more cheaply than they covld 
produce it themselves, they would, like business men, avail them- 
selves of the opportunity, to the advantage of the companies and of 
their own shareholders. With regard to the opposition of the 
London County Council, when the Bill was before the House cf 
Lords, they called no evidence at all, and their counsel took little 
part in the cross-examination of witnesses. Counsel made a specch 
for the London County Council, but it was difficult to understand 
what the Council's attitude was except that they wished 
the Bill rejected. The question arose in the petition 
of purchase, and the promoters were willing, if the 
Committee thought fit, to settle M i of purchase. Jn 
conclusion, Mr. Fitzgerald said that here wef a body of gentlemen 
combined together to ask Parliament for sanction to a Bill which 
they were prepared to carry out, and which would give London as 
cheap a supply of electricity as any town in the United Kingdom. 
Mr. CHARLES H. MERZ, engineer for the promoters, was called, 
and said that the importance of cheap electric power had been 
obvious for a very long time, and it was a point not disputed before 
the House of Lords Committee. It seemed, however, to be scarcely 


` realised what an important bearing the magnitude of the operatien 


had upon the question. This had been realised on the Tyneside, 
and one shipyard showed ‘a saving of 40 per cent. by the use cf 
electric power as compared with their previous methods. The cl ‘cf 
advantages of electric power could be summed up under three 
heads: (1) Adaptability ; (2) economy ; and (3) absence of noxiors 
characteristics. By adaptability he meant that a manufacturer in 
laying out his works now had no longer to consider primarily tre 
question of how exactly he was to get his power, for electric powcr 
could be used under so many conditions, and under such differe: t 
conditions and speeds, so that, practically speaking, a man in layir v 
out his works could put any particular tool or shaft where he liked. 
Then the economy was due to the high efficiency of en electric 
motor at all loads, whereas the ordinary steam engine, ard 
especially a small engine, used as much steam whether running :t 
full load or not. The motor, on the other hand, had efficiency, 
whether with a quarter load or with a full load. Then the clea: - 
liness of a motor was obvious. With regard to the absence cf 
noxious characteristics, that was extremely important in Londen, 
where everything was under such dense conditions. There 
was no doubt that the introduction of electric  mot«rs 
rendered new processes of manufacture commercially possible. 
The cheapness of coal had very considerably affected electrical 
enterprise in certain parts of the country, and the cheaper the coal 
the less economy there would be in using electrical energ:. 
London was particularly adapted for the use of electricity for three 
reasons. In the first place, it was, he thought he could say,the 
largest manufacturing centre in the world. In the second place, 
the manufactures were of a kind to which electrical energy w: « 
particularly adapted; and, thirdly, it was possible to supply 
London with electricity more cheaply than any city in the world 
because of its great size. He considered that the use of electricity 
would result in improving the existing labour conditions. Frr 
power purposes London had been divided into two areas, tlc 
industrial and non-industrial (witness here handed in plans to tle 
Committee showing the respective districts), and it was proposed to 
have three large generating stations from which to supply the 
power. Two of these were on the banks of the Thames and o: À 
was at Fulham. All were in positions where coal could te 
obtained cheaply, where plenty of water was accessible and whe: c 
they could get sufficient land for extensions. Questioned by Mr. 
Lloyd as to the promoters, witness said that they were all gentlc- 
men of position and repute, and were well able to see the scheme 
carried out. Witness handed in tables showing the probable horsc- 
power which would be required and also the probable prices to ! e 
charged. He said that the prices compared most favourably with 
any prices in all Bills passed before. Tables showing the total amon) t 
of horse-power in London factories were handed in. Witness explained 
that the figures had been obtained from the Home Office return:. 
It was a fact that a large number of manufacturers had found it 
necessary to have an installation of their own, and, in his opinicr, 
only the fringe of the clectric power supply question in Londcn 
had been touched upon. The existing companies had, of courte, 
dealt with the question of lighting, but they had not attempted to 
deal with the supply of power in bulk. It would, he was sure, he 
in the interests of the manufacturers to take their supply from tre 
promoters. The use of power on tramways, &c., would be nn 
important matter in the future. At the present time, with the 
exception of some systems supplied by the local authorities them- 
selves, very little of the power used for traction purposes was taken 
from the public supply. It was of the greatest importance to ary 
railway or tramway company to obtain their supply on the cheape:t 
terms, and the terms proposed by the promoters would be very much 
cheaper than anything done before. Witness handed in a tab'e 
showing what he estimated would be the requirements in the pro- 
posed area of supply in 1911. Power was estimated at 340,000,000 
B. of T. units, lighting at 324,000,000 B. of T. units, and traction at 
567,700,000, or a total of 1,141,700,000 units. Within the next 
10 vears that would have been increased to 2,000,000,000 units. 
In the non-industrial area it was proposed to supply only existi g 
undertakers or railway and canal companies, but they would also 
supply a user who could not get a supply by any other means. The 
power business would never become a monopoly like other forms of 
supply such as lighting, because there were various competing kinds of 
power. Witness likened the present electrical power supply of London 
toa by-product of the electric lighting business. Works for tle 
supply of power should be special constructed, and should be 
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made adaptable to the future. There should also be a minimum 
opening up of the streets, and the scheme should be so carried out 
as to appreciate instead of depreciating the value of the existing 
ufidertakings. Explaining a table which he handed in showing the 
cost of the existing stations, the works cost, &c., witness said that 
the capital expenditure on stations per Kw. installed of £50:5 was 
due to the fact that the stations were very often small, and, 
accordingly, costly. The works cost per unit venerated in the case 
of the existing stations was "08d. Gross revenue was £1,770,907, 
while the revenue from power supply was only £131,656, or a pro- 
portion of 7:4 per cent. There were 51 stations s the proposed 
area of supply, the average size in Kw. being 2,720. There were 
31 different systems of generation, and the Race of different 
voltages was 19. Further tables showing the published tariffs of 
the various authorities, &c., were then handed in, and the average 
price obtained for power in London, as given in evidence before 
the House of Lord Committee was shown to be 194d. 
The prices which the promoters would accept at once would 
be very much lower than those charged at any other place. Where 
there was a deficit in the case of the local authorities, the deficit 
was made up on the tramways or the lighting, or some other branch 
of the undertaking. Fora company such as that to carry on the 
undertaking successfully it would, of course, be necessary for 
promoters to approach manufacturers on the subject, and advise 
them as to the plant to be used. Witness handed into the 
Committee a specimen booklet showing the power required to 
drive various machine tools, 


Friday, July 14th. 


At the outset of the proceedings a discussion arose as to when the 
purchase clause should be put in by the promoters. 

The CHaIRMAN intimated that the Committee would like to have 
the clause by Monday. but they would leave it to the promoters. 

The examination-in-chief of Mr. Merz was then continued ^w 
Mr. Luoyp. Witness said that the small size of the existing 
stations had meant that the best sites had not been adopted. 
Many of the sites were exceedingly cramped. An additional reason 
why power could not advantageously be supplied. from a small 
lighting station was that the lighting required the utmost steadiness, 
and this was impossible to maintain when there was a great 
variation of load. Not only would there be “large variations,” 
but there would be momentary variations as well. A | combination 
of bad load factors might produce a good load factor, providing 
there was sufficient diversity. One load factor would “ dovetail | 
into another. Witness showed the Committee diagrams explaining 
this. Continuing, he said that the capital expenditure, allowing 
£40,000 for land, on the first station which the promoters would 
put up in London would work out at £84 per kw. "That figure was 
to be compared with the £50'4 actual expenditure per Kw. on the 
existing London stations. ‘One-third to one-fourth of the existing 
stations were non-condensing, and one-third could onlv condense 
by the use of cooling towers. That fact greatly influenced the price 
charged for current. Comparing the values of the various kind of 
coal used, Mr. Merz said that Northumberland steam coal had a 
calorific value of about 11,000 B.TH.U., while Welsh coal had a 
value of 15.000 B.TH.U. The cheapest coal which could be used 
if the demand were large was Northumberland steam coal, which 
cost about 5s. per ton free on board Tyne. Witness put in tables 
showing the cost of coal to the various companies and local 
authorities. An important factor in the proposal of the pro- 
moters was the use of turbines for driving the generators, That 
would mean that the cost of the buildings would be smaller than if 
ordinary steam engines were to be used. The boilers, too, would 
show a saving on the capital cost. "The boiler house and the 
machinery would be put up “in a way similar to the installation of 

machinery on board ship." 

Witness was then cross-examined by Mr. Lewis Cowanp, K.C., 
(for the L.C.C.. He was aware that the L.C.C. had sanctioned 
very large borrowings by the municipal authorities in connection 
with their electric light undertakings. He would not agree that 
under any circumstances, the promoters could become the sole 

roducers and distributors in the district. He certainly hoped that 
he whole of industrial London would ultimately be dependent 
upon electric power. Counsel endeavoured to get witness to admit 
that the Bill was not in accordance with the recommendations of 
Lord Cross's Committee. Witness said that it was true that, but 
for the Board of Trade clause, the promoters would be able to supply 
direct to consumers, 

Mr. Lewis Cowarp: And Lord Cross's Conunittee said, ‘chiefly 
in bulk or to authorised undertakers."— The reduction in the cost 
of the generating stations would, to some extent, be due to the 
exemption from the London Building Act. 

Mr. Lewis Cowarp: Why should you be exempt when all the 
others have been subject to it ? 

WITNESS said that he thought the promoters who were to give a 
heap supply should be allowed to erect their buildings cheaply. 
the difference due to that exemption was very little—only £1 or 
£2 per Kw. He did not know exactly how much. He knew of no 
station which had been erected at £8 per xw. The Tyneside 
station, without the land, cost £10 per kw. He admitted that 
there would be no opportunity for the promoters to supply the 
existing tramways in London. — Cross-examined on the cost of the 
transmission main, witness said that there would be 57 miles of 
route, but he could not say exactly what the price per mile would 
work out at. 


Monday, July 1th. 


At the commencement of the proceedings, Mr. FITZGERALD, K.C., 
on behalf of the promoters, submitted four new clauses embodyi iug 
the agreements which had been arrived at with the local autho- 
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rities of Stepney, Bexley and Barking, and with the Kent Electric 
Power Co. He stated that. the proposed purchase clause would be 
submitted later. The following are briefly the heads of the 
agreements contained in the clauses which covered 12 pages of 
printed matter :—- 

Stepney.—Clause 85a dealing with Stepney provides that the 
following provision sball have effect for a period of 50 years from 
the passing of the Act unless the Council by notice in writing given 
not less than six months previously to the expiration of a period of 
25 years from the passing of the Act signify: to the company 
their intention to annul the same and pay to the company such 
sum as may be required to cover the unredeemed portion of the 
plant and mains of the company appropriated exclusively to the 
supply of energy to the Council, the life of the said plant and 
mains being assumed to be 25 years. (1) The company shall not 
supply energy within or for use in the borough except to the 
Council and to any railway company for the purposes of their 
railway; (2) subject as hereinafter provided the Council shall 
purchase in bulk from the company all the electricity which 
they may require beyond that which their present exist- 
ing generating station was capable of furnishing within 
the dimensions of the present building; (3) the Council 
may maintain in efficient working order. and make improvements 
and additions to the plant installed or to be hereafter installed at 
their present generating station, but shall not increase their 
generating plant beyond that w hich their generating station as now 
constructed is capable of accommodating; (4) the Council shall not 
be required to guarantee to take any fixed amount of energy from 
the company ; (3) the company shall within a period of 18 months 
from the passing of the Act erect a generating station and plant 
having a capacity of at least 500 xw., and do all such things as may 
he S to enahle them to afford a supply of energy to the 
Council; 6 if the company are unable to prove to the reasonable 
satisfac Dun of the Council within 12 months from the passing of the 
Act. that they will be in a position to give the Council a stated 
supply of electricity within 18 months, then the provisions of the Act, 
«o far as they rel: ate to Stepney, shall eease to have effect except in 
so far as they authorise the company to supply energy to the Council 
and to railway companies; (8) the supply shall be diverted, con- 
verted to the form and transformed to the pressure reasonably 
required by the Council; (11) the charge to be made by the com- 
pany in respect of the bulk supply shall not at any time exceed the 
fixed sum of £3 per annum per kilewatt of the maximum demand, 
and a running charge of 33d. per unit. and the Council shall have the 
right at the expiration of every period of five vears from the passing 
of the Act to appeal to an arbitrator to be appointed by the Board 
of Trade for a reduction of the running charge—such arbitrator to 
have regard to the company's actual cost per maximum kilowatt 
demanded ; /12) the price charged by the Council to the power 
consumer shall not exceed by more than £1 10s. per annum per 
kilowatt demanded the price charged by the company, for the bulk 
supply. Other clauses provide that the company may be required 
to purchase so much of Blyth's Wharf as has been allocated for the 
purpose of a station site, and to take over at cost.price so much of 
the cable system which the Council has put down for three-phase 
high tension transmission as is now laid in Mile End Road and 
Commercial Road. 

Berley Agrecment.--By Clause 85d, it is provided that the com- 
pany shall, two vears from March 31st, 1906, take over the gene- 
rating station ‘including lands and buildings; of the Council, and 
all plant, machinery and stores used by the Couneil in connection 
therewith. The Council is not to incur any further liability on 
capital account in the generating station plant and machinery 
without the consent of the company, which consent is not to be 
unreasonably withheld. The company shall. as consideration for 
and subsequent to the taking over of the generating station, pay to 
the Council sums equal to the sums payable by the Council for 
interest, repayment of instalments and charges in respect of the 
loans raised by- the Council for capital expenditure. All stores not 
paid for out of capital shall be taken over by the company ata 
reduction, The company shall supply, and the Council shall take, 
all current required for the electrical undertaking and tramways 
of the Council at a flat rate which shall not exceed 135d. per unit, 
provided that if the company eall upon them to do so the Council 
shall supply all power users in the Council's area with current at a 
lower rate than this, on condition that the company compensate 
the Council for any loss resulting from such supply, including loss 
of profit to the Council, such loss of profit to be agreed between the 
respective engineers of the Council and the company, or failing 
agreement to be determined by an umpire, to be appointed by such 
engineers, Whose decision shall be final. When the liability of the 
Council has been discharged it will be open for the parties to 
agree to a reduction of the price per unit. The company may dis- 
pose of the generating station taken over, provided that they 
have given the Council a satisfactory guarantee for the repay- 
ment of the outstanding loans and interest thereon. The company 
shall be at liberty to sell current direct otherwise than through the 
Council's mains to all power and traction users, but the company 
shall not otherwise compete with the Council. At the expiration 
of 42 years after the passing of the Act the Council may. on 12 
months’ notice, cease to take a supply in bulk, from the company 
provided that the termination of the bulk supply shall not affect 
the company's right to supply power consumers. 

Barking Aqreement.—This agreement provides for the company, 
taking over the electrical undertaking of the Council with all lià- 
hilities on the same not exceeding £100,000, including the liability 
of £2,000 being, or towards, the deficiency made in past years on 
the undertaking. AU plant ordered, and money expended on the 
undertaking during the intervening period is to be subject to the 
reasonable approval of the company. The company shall be 
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responsible to the Council for the payment of all interest and sink- 
ing fund charges on the loans raised by the Council in respect of 
the undertaking, and shall pay the £2,000 referred to within a 
month from the day on which the undertaking is taken over by 
them. ('Inuse 6 states that the average prices to be charged by the 
company for electrical energy within the Council's area shall not 
exceed the following :— Energy for power purposes, id. per unit; 
energy for traction purposes, 1d. per unit; energy for public light- 
mg, 1d. per unit; energy for private lighting, 4d. per unit. 
Clause 7 provides for the provision of prices after the loan is paid, 
and Clause 13 enables the Council, at their discretion, to extend 
their public lighting system, but not to reduce or modify the annual 
demand go as to consume less energy per annum than the amount. 
consumed during the 12 months immediately preceding the transfer 
ef the undertaking. Clause 13 provides that all energy required 
for light railways or tramways which may be constructed by the 
Council shall be purchased from the company. Clause 14 states 
that the company shall supply the Council with energy for the 
whole of their existing, or any future sewage puniping system, at 
an average price not exceeding 3d. per unit. Clause 15 enables the 
mmpany to dispose of the generating station, as in the case of 
Bexley; and Clause 16 provides for the company taking over the 
staff now employed in the Council's electrical undertaking, or com- 
pensating them for loss of office. 

Agreement with the Kent Electric Power Co. —Clause 1 states that 
the object of the agreement is to mutually co-operate in promoting 
the use of electrical energy to the mutual advantage of the parties 
in the area of supply common to their respective undertakings. By 
Clause 2 it is provided that the London Co. is to give to the 
Kent Co. and the Kent Co. is to take from the London 
Co. all energy required for supply to their customers within the 
"ommon area, and the control and management of the distribution 
cf energy therein shall be in the hands of the Kent Co. Itis 
further provided that the London Co. shall not erect or operate or 
be interested in a generating station in the arca of the Kent Co, 
outside the common area. The London Co. shall deliver the energy 
at points from time to time agreed upon between the parties, and 
the Rent Co. shall pay to the London Co. for all energy so supplied 
the gross amount received by the Kent Co. for the current distri- 
tated by them to consumers, less the following deductions: (a) A 
«nm equal to 10 per cent. per annum upon the capital cost to the 
Kent Co. of all main feeders and distributing apparatus in the 
e mmon area, which amount of 10 per cent. is intended to cover 
3 per cent. for depreciation and 7 per cent. for interest on capital ; 
^ the amount of the actual cost to the Kent Co. of all their work- 
ig expenses and annual payments contributable to the revenue 
savant in the common area; (c) a fair proportion of the adminis- 
trative expenses of the Kent Co. contributable to the common area. 
Nothing in the agreement shall be taken to apply to the supply of 
tbergy to be given by either party to railway companies (which 
térms shall not include light railway compauies or tramway com- 
panies , but the London Co. shall not erect a generating station in 
the area of the Keut Co. outside the common area for the purpose 
of such supply. Clause 13 provides that inasmuch as the generating 
«ation. of the Kent Co. at Frindsbury now in course of erection 
will be completed in about seven months time, and is nearer to 
Grave-end, Northfleet, Swanscombe and Stone than the proposed 
sation of the London Co., and the provisional orders for the two 
last places are held by the Kent Electric Power Syndicate, Ltd., 
arthing in the agreement shall prevent the Kent Co. from supply- 
ing any energy required within those districts. 

Mr. C. MeBz, in cross-examination by Mr. Cowanp (for the 
Landon County Council, said by Clause 71 the company took 
power to take transfers of undertakings, and they could charge the 
prices fixed in the schedules of such orders, and in Clause 72 they 
tock power to themselves to apply for provisional orders. If there 
were two undertakers in a district, it would be possible, if the 
Beard of Trade approved, for them to buy out one undertaker and 
compete with the other. 

And I suggest you might be able to drive them out of the field, 
cr force them to sell on your terms ?—' The answer is that the Board 
of Trade have to approve. The Board of Trade have given 
the powers to the existing companies and local authorities, and, 
if they considered that such competition would not be beneticial, 
trey would not approve of it. 

Mr. CowARD: So far as your Bill goes, you are to be freed from 
s. restrictions as to purchase, of all restrictions under the London 
Building Act, and of all the provisions which have hitherto 
chained in reference to tramways. Does not that spell 
menepoly ? 

Mr. FITZGERALD said, with regard to the London Building Act, 
they only asked to be placed in the same position as the railway, 
kas and dock undertakings. : 
. WITNESS pointed out that the Metropolitan District Railway 
A * generating station was exempt from the London Building 

Questioned whether he was prepated to drop Clauses 71 and 72, 
WrrsESS said the ‘usefulness of such clauses was proved by the 
agreements they had already entered into. There were a number 
^f undertakers in London who, in a financial sense, had had enough 
^f it. and if they were prepared to hand over their undertakings to 
the company, 1t appeared to him to be a very good thing. 

, Cross-examined by Sir R. LrrrLEn, K.C., on behalf of the City 
TOTO Miri said that the City was not part of the 

wustriai area. lwo companies were already supplying the City, 
and both had stations outside the'City. The City (Go portion had 
ower to purchase in 1914. 

So if the two companies agreed to take their supply before that 
date from you, the City would be at your mercy ?— That would 
be to the advantage of the City. 


Further examined, WiTNEss said he did not think there was any 
necessity for the company to pass through the City, except on the 
question of expense. "The difficulty was that if they exempted the 
City from the liability to having the strects taken up for mains, all 
the other districts would ask for a like exemption. He agreed 
that it would be necessary in laving mains through the City to do 
the work at night, but after all these things had to be approved by 
the Board of Trade. 

Sir R. LITTLER: Our objection is that seeing the company can 
only supply the existing authority, and as neither the City 
Corporation nor the two companies want them, there is no reason 
why they should come into the City at nll, where every inch of 
space is wanted for undertakings which may be of use to the City. 

Mr. CHATTERIS pointed out that the company took power to 
supply railways and docks. 

Sir R. LITTLER said there was nota railway in the City which 
did not communicate with places outside, and, therefore, there was 
no reason why they should come into the City for that. 

WITNESs said he saw no reason why the City should be 
exempt. 

Mr. FREEMAN, K.C., cross-examined witness on behalf of the 
Borough Councils of Camberwell, Deptford, Poplar and Woolwich. 
Witness did not agree that the present local authorities were 
supplying energy at the price proposed by the company. St. 
Pancras had power to cut off the supply whenever they pleased. 


: PURCHASE CLAUSE. 


At the mid-day adjournment, Mr. Fitzgerald handed in the 
following draft purchase clause :--- | 

“(Clause 79a.—Inthe event of any public authority or body of trustees 
(hereinafter called the ‘ purchasing authority’) being authorised to 
acquire the undertaking at the expiration of a period of 50 years 
from the passing of this Act and of subsequent periods of 10 years 
thereafter, the following provisions shall apply and have effect, that 
is to say :— 

“1. Twelve months’ notice in writing shall be given to the company 
by the purchasing authority intimating their intention to acquire 
the undertaking. | 

* 2. The price to be paid by the purchasing authority to the com- 
pany shall be a sum equal to the amount standiifi in the books of 
the company at the date of the purchase as representing the capital 
expenditure of the company as audited in the manner hercinafter 
provided, and without any allowance to the company for compul- 
sory purchase or for the goodwill or prospective value of their 
undertaking. 

“3. For the purposes of the immediately preceding sub-section, 
the accounts of the company shall be annually audited by an 
auditor to be appointed by the Board of Trade, and a copy of 
the accounts, as audited, shall be filed with the Board of Trade. 

“4. The purchasing authority shall also pay to the company for 
the materials and stores on hand at the date of purchase a price to 
be agreed on, or in case of difference, to be determined by an 
arbitrator to be appointed by the Board of Trade, and in addition 
the value of the debts due tothe company, and the company shall 
discharge all debts due by the company at the date of purchase, 
and all liabilities with respect to any debenture stock or mortgage 
debt of the company. 

‘5, The expression ‘undertaking’ shall, for the purposes of this 
section, include all rights of generating, purchasing, using, trans- 
mitting, transforming, distributing, supplying and utilising energy 
and all other rights, powers, authorities and privileges of the com- 
pany, and all such property, real and personal, and all other 
interests and rights in to, and out of, the property, real and personal, 
and obligations and things in action as may be in the possession of 
the company or belong to them immediately before the date of 
purchase, and all books, accounts and documents relating thereto, 
but subject to all liabilities and obligatious of the company other 
than the debts due by the company, and the liabilities with respect 
to the debenture stock and mortgage debt of the company. 

' 6. As from the date of purchase, the undertaking shall be traus- 
ferred to and vested in the purchasing authority, and such 
authority shall have, and may exercise, all the rights, powers, 
authorities and privileges of the company, and shall, to the exclu- 
sion of the company, be subject to all the'duties, obligations, agree- 
ments and liabilities of the company in like manner as if they 
were the companv, except the debts due by the company at the 
date of purchase, and the liabilities with respect to the debenture 
stock and mortgage debt of the company." 

Mr. BaAcaaLLav then cross-examined Mr. Merz. WirNrss, in the 
course of his answers, said that the Electric Power Development 
Co. was formed to promote this Bill. He supposed that the com- 
pany would have power, if they wished, to purchase shares in the 
electric lighting companies of London, without obtaining the 
authority of the Board of Trade or Parliament. 

Cross-examined by Lord RoBERT CECIL, K.C. (for the South 
London Co., South Metropolitan Gas Co. and London Electric 
Co. : He supposed that the companies had done their best for the 
publice. He thought that the price of power was of the greatest 
importance in London, where rents were high. 

Mr. BaLrour Browne, K.C., mentioned during the proceedings 
that negotiations were going on between the promoting company 
and the County of London Electric Lighting Co., which he hoped 
would result in an understanding being arrived at. 

The Committee adjourned. 


( To be continued.) 


. In the Commons on the 14th inst. Mr. Lough had a motiou on 


. the Paper to the effect that the order of July 6th for committal of 


the Administrative County Bill be read and discharged, and that 
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the Bill be committed to a Select Committee of nine members, five 
to be nominated by the House and four by the Committee of Beleco- 
tion. This was postponed til the 24th inst. 


The Telephone Agreement. 
Monday, July 17th, 


MR. GAINE was re-called and corrected certain errors in his pre- 
vious evidence, and put in a table showing the rates of pay to the 
company's staff. 

Mr. BABINGTON SMITH, secretary to the Post Office, then re- 
entered the witness chair, and dealt with the questions raised by 
the witnesses called last week on behalf of the staff. He said that 
the claim of the staff appeared to be divided into two parts—con- 
tinuity of employment and compensation for loss of office and loss 
of pension. The only assurance which the staff had at present that 
their services would be continued was dependent on their services 
being required. They would have the same assurance when their 
services were taken over by the Post Office. There was no trained 
telephone staff outside the Post Office except that of the company, 
and therefore there was every reason why the services of that staff 
should be retained. It was true that there might be some over- 
lapping in certain cases at first, but as time went on the service 
would grow, so that he did not think there would be any need for 
any of the staff to be discharged. 

The CHAIRMAN asked if witness could obtain a list of the public 
utterances of Postmaster-Generals on the subject. 

WITNESS Raid that he believed that the only statements which 
had been made by Postmaster-Generals had been made in the House 
of Commons. He would procure for the Committee all such 
references. 

Continuing, WiTNESS pointed out that, if the members of the 
staff became civil servants, they would, if discharged, be subject to 
compensation for loss of office. As to the labour staff, they would, 
at any rate, be in a good position, as they were under the company. 
The staff had based the wording of their claim on the clause in the 
Metropolitan Water Act, but had omitted that part of the clause 
which said that the staff of the water companies should be taken 
over by the Water Board on the same terms and conditions as 
accompanied their services on the old companies. The reason for 
that omission was, he thought, evident—the staff wished to have 
all the advantages which they had under the company, as well as 
those which they would get from the Civil Service. 


Shepton Mallet Gas Co. (Electric Lighting).—This Bill, which 
empowers the Shepton Mallet Gas Co. to produce electricity and to 
erect works for that purpose within the limits of gas supply, came 
before the House of Commons Committee on Unopposed Bills on 
July 13th. Mr. Heard, chairman of the directors, proved the 
preamble, and stated that the bulk clause in the Bill had been struck 
out. The Bill was ordered to go for third reading. 

South Lancashire Tramways Bill.—On July 13th this Bill, which 
authorises the abandonment of certain tramways in Leigh and 
Hindley, the transfer to the company of the Lancashire Light 
Railway Co., and the rearrangement of capital, came before Mr. 
Laurence Hardy's Committee on Unopposed Bills, aud was ordered 
to proceed. : 

Second and Third Kradinqs.—In the House of Lords on 17th inst. 
the following Bills were read a third time :— Metropolitan Electric 
Tramways, Dublin United Tramways, Charing Cross, Euston and 
Hampstead Railway, Baker Street and Waterloo Railway, and 
Great Northern, Piccadilly and Brompton Railway (No. 1). In the 
Commons the following Bill, which has passed the Lords, was read 
a second time :— Oldham and Saddlesworth District Tramways. 

Metropolitan Electric Supply Co, (Acton District) Bill.—This Bill, 
whtch gives the Metropolitan Electric Supply Co. power to supply 
in bulk to Acton, came before Mr. Laurence Hardy’s Committee 
of the House of Commons on July 13th. Mr. Cripps (Parlia- 
mentary agent) said the company had entered into an agreement 
with the Urban District Council of Acton to supply electrical 
energy in bulk to be distributed by the local authority. "There 
were a few amendments suggested by the Board of Trade, and these 
had been carried out. Formal evidence in support of the 
preamble was given, and the Bill was ordered to be reported to the 
House. 

Glasgow Corporation Tramways.—The National Telephone Co., 
the Renfrew County Council and the Dumbarton County Council 
have deposited petitions against the Glasgow Corporation (Tram- 
ways Consolidation) Order Confirmation Bill. 

Canals (No. 2) Bill.—This Bill, presented by Sir J. Brunner, Sir 
A. Hickman, Sir J. Lawrence, Colonel Pilkington, Mr. Channing, 
Mr. Kerr, Mr. Trevelyan, Mr. Crombie, and Mr. Alexander Cross, 
was considered on Monday by the Examiner of Standing Orders of 
the House of Commons. The Times says that the Bill proposes to 
constitute a central canals trust for the purpose of obtaining 
provisional orders authorizing the trust to take over, improve, and 
manage, in the first instance, certain specified canals which form a 
chain of navigation between the principal ports of England. This 
initial stage was opposed by the great railway companies, who 
alleged non-compliance with the standing orders. The Examiner 
decided that the Bill might proceed. 

Royal Assent.—The Royal Assent has been given to the following 
Acts :— 

Electric Lighting Orders Confirmation (No. 7) Act, 1905. 

University College, London (Transfer) Act, 1905. 

Hastings Tramways Act, 1905. 


REPORT OF ROYAL COMMISSION ON 
LONDON TRAFFIC. 


THE first volume of the report of this Royal Commission has now 
been issued. The following extracts are taken from a digest of the 
report, which has been courteously supplied by the secretary, Mr. 
Lynden Macassey, M.A, LL.D., &c. The Commission was appointed 
on February 9th, 1903, by Royal Warrant to inquire into the means 
of locomotion and transport in London, and to report :— 

“ (a) As to the measures which they deem most effectual for the 
improvement of the same by the development and interoonnection 
of railways and tramways on, or below, the surface ; by increasing 
the facilities for other forms of mechanical locomotion ; by better 
provision for the organisation and regulation of vehicular and 
pedestrian traffic, or otherwise. l l 

“(b) As to the desirability of establishing some authority or tri- 
bunal to which all schemes of railway or tramway construction of a, 
local character should be referred, and the powers which it would 
be advisable to confer upon such a body.” 

The Commission held 112 meetings, not including many sub- 
committee meetings, and examined orally 134 witnesses. The 
chairman and four other members of the Commission, together with 
Mr. Lynden Macassey, the secretary, visited, in September, 1903, 
New York, Boston, Philadelphia and Washington. 

The Commission obtained expert and technical advice from the 
Advisory Board of Engineers which they appointed. One of the 
members of the Commission, Sir John Wolfe Barry, K.C.B., ander- 
took, without remuneration, to act on and preside over the advisory 
board, and they state that they were fortunate to obtain the services 
of Sir Benjamin Baker and Mr. William Barclay Parsons, M.Inst.C.E., 
chief engineer to the Board of Rapid Transit Railroad Commis- 
sioners of the City of New York, who was well acquainted with 
London. 

The Commission state that they have not attempted to pass 
judgement upon the projects of particular promoters that have been 
or are before Parliament, or to discuss their relative merits. 

There is no finality, the Commission state, in the question of the 
best means of locomotion and transport for great cities; and in the 
case of London it is necessary, in a very special degree, that the 
problem should be considered in the first instance on broad and 
general lines, and that, subsequently, a series of separate and 
distinct inquiries should be undertaken in order to provide the 
means of meeting new wants, and to take advantage. of fresh 
scientific discoveries. 

One of the most important features of London locomotion being 
the diurnal movement from suburbs to centres and vice versa, the 
Commission included in their inquiry not merely the Administra- 
tive County of London, but the residential districts in “Greater 
London," a total area of 692 square miles, and emphasised the 
necessity for the future extension of those limits. 

The population of “Greater London" in 1901 was 64 million 
persons, and the number of rides per capita per annum by all local 
means of transport, excluding trunk line railways, is 200, compared 
with 300 in New York and 270 in Berlin, thus indicating statistic- 
ally a substantial comparative deficiency. 

Particularly in relation to the working classes, facilities for 
locomotion are deficient. Under existing conditions, the serious 
overcrowding in the central districts of London cannot be alle- 
viated ; the population per acre in those districts is 148, in the rest 
of the County of London 54; in districts adjacent to the county 
166; and in the rest of “Extra London" 2:5. Upwards of. 
14 millions of persons live in the central districts. Inthe Boundary 
Street clearances of the London County Council, out of 5,719 
persons displaced, only 11 returned to the new buildings erected 
by the Council. In the central districts, the ratepayers have sus- 
tained a loss of £412,683 in rehousing 7,586 persons on 18:55 acres ; 
in the suburbs thev have already housed 1,797 persons on 14°15 
acres without any loss to the rates. 

The Commissioners have come to the conclusion that, in order to 
relieve overcrowding, means must be provided for taking the 
population into and out of London in many directions, at rapid 
speed, frequent intervals, and cheap rates. 

The importance of facilitating rapid and cheap locomotion is not, 
the Commission state, a matter that concerns only the working 
classes. It materially affects the health, comfort, and efficiency for 
work of the whole community. 

The magnitude of the population of London, and the extent of 

the area over which that population is spread, make the problem of 
locomotion specially important for London, and if the standard of 
movement cannot be raised to the level attained elsewhere, London 
must fall behind in competition with other cities, and the life and 
growth of the metropolis will be slowly, but not the less snrely, 
strangled by the choking of the great arteries of traffic. 
. The Commission estimate that at the present rate of increase the 
population of Greater London in 1931 will amount to 11 million 
persons, but point out that the rate of increase of use of and 
requirements for facilities for locomotion is invariably greater than 
the increase of population. In London there are special circum- 
stances conducing to this result. "The demand for further facilities 
for locomotion will rapidly equal the supply, however liberal the 
scale on which thev are provided. 

The ideal scheme, the Commissioners say, is the construction of 
railways in London for purposes of long-distance urban traffic, and 
of railways radiating to the suburbs for purposes of suburban 
traffic. the railways both in urban and suburban localities being 
connected with tramways for short-distance distribution ; the con- 
nection of all main line terminal stations with urban tramways and 
railways ; the widening of existing and provision of new,streets for 
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local urban traffic and the regulation of street traffic to prevent or 
reduce congestion; and the provision of complete facilities for 
passenger interchange. 


The Commission enumerate the various proposals made to them - 


in regard to street improvements, which they remitted to the 
Advisory Board of Engineers for critical technical examination, 
and they set forth the proposals of the Board and their own 
opinion in relation thereto. i 

The most important is a proposal for the construction of two 
main avenues through London, one 42 miles long from west to vast, to 
connect Bayswater Road with Whitechapel, the other 44 miles long 
nerth te south. to connect Holloway with the Elephant and Castle. 
Each avenue would be 140 ft. in width, from house to house, with 
subways for water mains; with four lines of tramway un the 
surface, and four lines of railway below the surface, for express and 
local stopping trains. 

The tramways on the main avenues are intended to connect with 
the tramway systems at both ends, and afford interchange of traffic 
with the various systems of tramways crossed on the route. The 
four lines of electrical railway in the sub-structure would be con- 
nected with the various railway systems. 

The Advisory Board of Engineers, it is stated, attach more 
importance to the west and east main avenue than to the one 
running north and south, mainly because statistics show that the 
volume of traffic to the east and west is greater. 

The east and west avenue, with its subways, railways, and tram- 
ways, is estimated approximately to cost about £15,550,000, and the 
north and south avenue about £8,550,000 net. Supposing that a 
sum of 30 millions sterling would accomplish the work, it would 
probably require £1,100,000 to £1,200,000 a year to cover interest 
and sinking fund on the borrowed money. In return for the out- 
lay, the municipality would own 9 route and 36 track miles of 
tramway, and 9 route and 36 track miles of underground railway, 
putting aside the immense advantages of two great thoroughfares. 
The tramways and railways would bring in a considerable profit. 

The Commission allude to New York, where an underground 
railway, with similar aecommodation for express and local trains, 
has been constructed at the expense of the municipality, by a com- 
pany, under a contract for construction and for operation at an 
annual rent, sufficient to defray interest and sinking fund, on the 
municipal bonds issued for construction of the work. 

It must be understood, the Commission state, that the Advisory 
Board of Engineers do not themselves put forward their scheme of 
new avenues as a project for immediate accomplishment under 
existing conditions. They desire that its great utility should be 
realised, and that it should find a place in a general plan for the 
future development of London, as means and opportunity offer. 
The Commission recognise its utility to the full, and agree that it 
should find a place in the general plan, if further careful study of 
the project, from all points of view, shows that it is financially 
practicable; but do not think that works of less magnitude, which 
may be within available resources, should be retarded in the 
expectation of its early accomplishment. 

The Commission recommend—“ That, so far as practicable, a pre- 
ference should be given to such street improvements as are indis- 
pensahle for the development of a complete system of tramways 
throughout London. | 

"That, in regard to other improvements, those that will relieve 
the congestion at important places, where traflic crosses in different 
directions, should be speedily taken in hand. 

"That steps be taken at once for the purpose of preventing the 
creation of further obstacles to the future widening of existing 
streets, with proper provision for compensation where legal rights 
are infringed." 

The Commission deprecate the fact that in London, unlike many 
cities abroad, no “ building plan” is in existence to regulate the 
line of, and bring into mutua! co-ordination, all new streets and 
roads. i 

The Commission preface their statement of recommendations in 
regard to tramways, by the enumeration of a number of fundamental 
propositions applieable to urban tramway operations in general, and 
to London conditions in particular :— 

Wherever tramways can be laid on existing streets in London 
without widening, they can, when worked commercially, be made a 
direct source of profit. 

Loudon, in comparison with American and Continental and pro- 
vincial English cities, is conspicuously deficient in tramway facili- 
ties; there are extensive districts in the “ West-end " and centre of 
London entirely unprovided for. 

There is, even where tramways exist, an entire absence of through 
communication between the various systems within, and between 
those within and those without the County of London, and every 
through passenger is obliged to change cars at the junctions, if any, 
of the various systems. 

“ Accordingly, all the cars are obliged to discharge their passengers 
at dead-end terminals. At the six principal terminals (West- 
minster Bridge, Shepherd’s Bush, Blackfriars Bridge, Aldgate, 
Moorgate, and Enston Road), nearly a quarter of a million of 
passengers alight from, or join, the cars every day in the streets. 
Apart from the great inconvenience caused to all or most of the 
passengers, the result isa very great congestion, both of tramcars 
and of ordinary vehicular and pedestrian traffic at these terminal 
points, and the same congestion, though in a less degree, occurs at 
the other terminals in London. The Advisory Board of Engineers 
estimate that the carrying power of a tramway system may be 
diminished by about one-half by reason of the cross-shunting neces- 
sary at dead-end terminals,” 

“It will be seen that, from every point of view, tramway 
accommodation is glaringly defective. Ina great area, there is no 
tramway service at all Where there is such a service, travellers 


do not obtain the full advantage which it ought to provide in cheap- 
ness, expedition and convenience. An * end-on ! break in the course 
of a journey probably causes additional expense (for two indepen- 
dent fares usually cost more than a through fare’, whiist the conse- 
quent delay and discomfort, especially in bad weather, and the 
uneertaiuty of transhipment, are great drawbacks. Where the 
line abruptly terminates in the middle of crowded streets, even 
greater discomfort is caused, together with serious diminution of 
efficicucy in the eutire tramway service, and an intolerable conges- 
tion in the streets. 

“ It is difficult to appreciate how such a state of things can have 
been tolerated so long. Whatever view may be held upon the 
expediency of extending tramways in London, it cannot be 
expedient to work those we have upon inefficient methods.” 

In smaller cities, tramways, the Commission state, supply a 
double want. 'lhey carry passengers from one part of the city to 
another, aid also between the city and adjoining areas, to a distance 
of 8 or-10 miles In London it is probable that their usefulness 
will be more restricted. They will be chiefly used for short 
distances in urban and suburban districts. | Experience shows that 
the metropolitan railways, even where no tramways compete, 
practically do not attract passengers for journeys of less than a 
mile. 

Railways and tramways can, with advantage, it is stated, be 
worked iu conjunction. ^" Tubes" might be prolonged till they 
reach the surface, at some point in the more open country, and 
then be continued, on the surface, as railways or tramways to, or 
beyond, the suburbs. Tramways on the strects, in urban and 
suburban districts, should, where possible, be laid out in inter- 
change connection with main line, " tube " and other railways, by 
arrangement with the railway companies. 

The competitor of the tramway for short-distance traffic is the 
omnibus, and the horse omnibus, it is said, will always serve a 
useful purpose in London, unless superseded by the motor-omnibus, 
in distributing passengers where tramways do not penetrate, but 
the Commission believe that on all the routes, where there is fair 
competition, the same thing will happen in London as happened in 
Liverpool between the years 1897 and 1903. Within a period of 
seven vears all the omnibuses disappeared from the streets, and 
gave place to electric tramcars, while the number of passengers 
carried was nearly trebled. These results, which have been 
repeated in other cities both at home and abroad, show, it is 
claimed, how eagerly the public avails itself of tramway facilities. 
Motor-omnibuses will doubtless supersede horse omnibuses, and 
remove from the streets, greatly to the public advantage, a form of 
vehicle whieh, although it has been of great public utility, is now 
one of the principal causes of congestion in many streets. But the 
Commission think that, on routes suitable for tramways, where 
there is a large traflie, tramways will continue to be the most 
efficient and the cheapest means of street conveyance, and cannot 
recommend the postponement of tramway extension in London on 
the ground of any visible prospect of the supersession of tramways 
by motor-omnibuses. 

Is widening needed to admit of the construction of tramways? 
“That indeed,” the Commission sta e, ‘is the point upon which 
everything turns. Few would object to an extensive tramway 
system being laid duwn all over London, but for the belief that 
it must involve au extensive system of street widening. This is 
the great difficulty.” 

In this connection, the Commission state that, the London 
County Council aim at a minimum width of 33 ft. between the 
kerbs, but that the Commission think that_a greater width than 
33 ft. is desirable as a rule for a double line of tramway, save that, 
for short distances, or in less frequented thoroughfares, even a less 
width may be accepted. A single line might be laid in still 
narrower streets, either for traffic in both directions, with passing 
places at intervals, or for traffic in one direction only. Such an 
arrangement i8 common abroad, and appears to work satisfactorily. 

“Judged by the above standards of width," the report proceeds, 
“many of the main thoroughfares of London will admit of tram- 
ways. We are persuaded that a great deal can be done in the way 
of tramway extension, without any great expense of this kind." 

No good purpose, the Commission state. could be served by their 
attempting to lay down a hard and fast scheme for the construction 
of tramways. The selection of proper routes would require minute 
examination. They describe and criticise the important proposals 
reported upon by the Advisory Board of Engineers, who, at their 
request, have indicated the various directions in London in which 
the construction and operation of tramways, after making the 
necessary street improvements, would be beneficial and useful. 

The routes in question are :— 

Across Hammeremith Bridge; Hammersmith to. Knightsbridge ; 
Knightsbridge to Aldgate in subway ; Fulham and Brompton Roads ; 
Grosvenor Place and Hyde Park iu subway ; Edgware Road and 
Maida Vale; Harrow Road; Cambridge Avenue; Uxbridge and 
Bayswater Roads; Westminster Bridge and Victoria Embank- 
ment; Waterloo Bridge and Blackfriars Bridge: Queen Victoria 
Street and Southwark Bridge; New Bridge Street and Farringdon 
Street; Holborn and Charterhouse Street; York Road, Stamford 
Street and Southwark Street; Tower Subway: Tottenham Court 
Road and Whitehall; Moorgate, Liverpool Street and Norton 
Folgate; Aldersgate Street to post office in subway ; King’s Road, 
Chelsea, and Buckingham Palace Road; Victoria Street, West- 
minster; Marylebone and Euston Roads; Finchley Road. 

The advantages, the Commission state, of some of these proposals 
are obvious. If they were carried out, a tramway along the Euston 
and Marylebone Roads and the Kdgware Road would connect the 
existing eastern and western systems, passing quite cluse to five of 
the principal railway termini in London. North and south would 
be connected by two lines outside the City. Four lines from the 
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west would penetrate to the central area, and thence be continued 
to the eastern districts. Not least in importance, tramways would 
cross the Thames on two existing bridges (Westminster and Black- 
friars), which would be united by a line along the Thames Embank- 
ment. Thus, urgently needed through communication would be 
afforded. In short, the three isolated systems would be linked 
together; the central area, hitherto destitute of tramways, would 
be partially opened -out ; and the Thames would no longer inter- 
rapt communication between north and south. 

Some of these proposals of the Advisory Board of Engineers are 
. undoubtedly open to criticism. They involve in all about 7 miles 
(excludipg the subways under the proposed main avenues) of 

nnels or subways. There are parts of London, the Commission 
say, where the value of land is so great, notably in the City, 
that widening for tramway purposes is not to be thought of. In 
such places, the only course is to construct subways; but that is 
not so everywhere, and for the most part, if the choice lies between 
subways and widening, the Commission believe that it, will be 
found nearly as cheap to ‘widen the streets und lay tramways on 
the surface. In any case, it must be a question of relative cost, 
with the additional consideration that travelling on the surface is 
always preferable, and a wide street always an advantage. 

As to the proposals within the City of London, some involve 
subways, others are for surface tramways. The Commission think 
that surface tramways shouid be laid down in the City, where they 
can be shown to be reasonably practicable, and that subways should 
be made where surface tramways are not practicable. 

The Commission think the Grosvenor Place and Hyde Park 
Subway, which would relieve fhe congestion at the crossings at 
Hyde Park Corner and Marble Arch, is so important that it should 
be taken in hand with as little delay as is possible. 

On the Euston aud Marylebone Roads, Bayswater Road, Hammer- 
smith Road, Fulham Road. and King's Road, Chelsea, as well as on 
the other roads on which tramways are proposed, some street 
improvements will, at places, be required, and extensive improve- 
ments in the way of widening streets, would be an advantage upon 
all the routes. 

The Commission believe that most of these routes could be laid 
out for tramways with only a moderate outlay for widenjng in 
particular places, and are so convinced of the urgent necessity for 
tramway accommodation in London that they recommend that the 
work on the five routes in question should be taken in hand as soon 
as possible. The Commission think it unnecessary to indicate 
other routes with regard to which the same course might be 
followed. If these works are executed, and the travelling publie 
realise the advantages anticipated, further extensions, they say, will 
follow as a matter of course. | 

Through communication, that is, the running of through cars over 
tramway systems, separately owned, without rebooking or tran- 
shipment of passengers, is of great importance in the interests of 
cheap, expeditious and convenient locomotion, and the refusal of 
reasonable facilities for that purpose should not be allowed, but 
should be enforced, if necessary, by the grant of running powers. 
Where, however, through running of cars is impracticable, through 
bookings and an interchange of passengers, at convenient times and 
places, should be secured. Tramway systems within “ Greater 
London” ought to be worked by one and the same authority, for 
this and other reasons. 

The Commission do not deal directly with the question of the 
municipal operation of. tramways, as being outside the terms of their 
reference. They state, however, that they think it reasonable that 
some profit should be derived from the tramways for the benetit 
of the municipality, but that it does not follow that the best way 
of securing the largest profit. will be that the municipality, even 
if it finds the money for construction, should undertake the task of 
operating. In other countries it is not unusual for municipalities 
to construct, purchase, or otherwise acquire the tramways, but in 


such cases the actual working is generally left to operating com- 


panics, with provision for proper rates and general control. It is 
claimed tiat such methods vield better financial results to the 
municipalities, and avoid difficulties which might arise from muni- 
cipal authorities carrving on a business of this kind on a large scale, 
Abroad, the work of construction is also often facilitated by the 
same’ company, that is afterwards to operate, also undertaking the 
construction, by contract with the municipal authorities, who are 
therebyssaved. from the risks and disadvantages attendant upon the 
making, as well as the working, of a line by a municipality. 

If the tramways are operated by the municipalities. concerned, 
the Commission say they should be worked on sound financial 
principles, with ample provision for depreciation and repayment 
of capital or discharge of debt, and that’ any profit from tramways 
received by a municipality should, preferentially, be applied to 
necessary tramway developments, and to street improvements, and 
to mect expenditure which otherwise would fall on the rates. 

The Commission strongly Fecommend the consolidation of tram- 
way and light railway law. 

The Commission recommend the abolitidn of the “ veto " of local 
and street authorities and of frontagers, and to provide that, in 
“Greater London.” the County Councils and the Corporation of 
the City of London shall have a preferential right to construct any 
tramways within their districts, if they are prepared to do so. 

Instead of a "veto," they recommend that. local and road 
authorities should have a locus standi to appear before the Trathe 
Board and Parliament in opposition to any tramway scheme within 
their district, by whomsoever such tramway scheme might be 
promoted. In the same way, frontagers. who have at present s 
veto under the Tramways Act, 1870, should have a lucus stundi upon 
any tramway scheme atfecting their property. | 


(To be continued.) 
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THE FUTURE SUPPLY OF INDIA-RUBBER. 


By H. L. TERRY, F.1.C., A.LM.M. 


` 


THAT the present high price of india-rubber is a matter of 
concern to manufacturers and users alike - needs no 
emphasis, and it would be quite superfluous to enlarge 
upon it. With regard to the future, however, we are largely 
in the region of hypothesis, and in the presence of .such 
divergent statements as we have made by this or that 
authority, it is permissible to attempt to review the situation 
ina concise manner for the benefit of those who may be 
interested, but whose leisure or technical knowledge does not 
permit them to undertake the task for themselvee. If we 


put rubber artificially produced by the chemist aside as not 


coming within the pale of practical politics—whatever may 
be looked for in the dim and distant future—there are only — 
two sources of supply -which come up for serious considera- 
tion. One of these is, of course, what nature has provided 
with a lavish hand in the tropical and sub-tropical regions 
of our globe ; the other the product ef the plantations which; 
in rapidly increasing numbers, are to be found in Ceylon; 
the Straits Settlements, Mexico, Central America, &c. It 
needs no great discernment of mind to see that the interests of _ 
those supplying rubber from plantations and from untended 
nature are not identical, and it behoves us therefore to weight 
carefully the arguments put forth by interested persons as ta 
where we must look for fhe rubber of the future. More 
especially is this cautionary measure necessitated, owing to 
the fact that joint stock enterprise is rapidly taking the place 
of individual effort, and it is quite conceivable that the 
investing public, as a whole, knows no more about the 
intricacies of the rubber trade than it does about the stopes 
and croas-cuts of its gold-mining ventures. Now, in writing 
about rubber plantations to-day, one is in a very different 
position to 30, I might in truth say 10, years ago. What 
was at one time entirely experimental and gained for its 
initiators the title of faddists, is now a demonstrated fact, 
and those who loudly predicted failure have been effectively 
silenced. This, however, is not the same as saying that 
financial success is assured for all time, as some would have 
it, and it will be advisable, therefore, to look into the general 
situation somewhat Closely. | 

The bulk of the supplies of raw rubber comes to the 
world's factories from Brazil and the Congo region, the 
main point with regard to future supplies being that in Brazil 
the product is obtained by merely tapping the trees without 
affecting their vitality, while in Africa the tree, which is a 
kind of creeper, is cut down and destroyed in the gathering 
process. {t will be recognised then that without replanting 
it is only a matter of time for total exhaustion in the prin-- 
cipal vielding grounds of West Africa : on the other hand, the 
Hevea braziliensis, which may be named as a typical South 
American tree, continues to vield year by year, thus requiring 
practically no oversight or capital outlay. That there is still 
plenty of this Brazilian rubber, which is of a much higher 
quality than the African, to be had for the gathering adinits 
of no doubt. The difficulty is to get sufficient labour t: 
gather it in order to keep up with the constantly increasing 
demand. There can be little doubt that if an unlimited 
supply of acclimatised labour were available, we should soon 
see a decline in the high prices now ruling. Mr. Samuel 
Colt, an American authority, expresses the opinion that 
American enterprise. will, before long, put the raw rubber 
supply straight, as it. has overcome in the past. other threat- 
ened dangers. Still, as far as I am aware, Mr. Colt does 
not go bevond indicating the road by which we must expect 
deliverance : he gives no sort of guarantee that the obstacles 
In the path will be removed in the near future, and it is this 
absence of more than a hopeful feeling that is buoying up 
the hopes of those who are investing their money in growing 
Para rubber in countries. where the labour question is not 
likely to become acute. Of course. progress has been made 
in augmenting the Brazilian output. It has only taken 
five vears to show a rise from 22,000 tons to 30,000 
tons. Still, there is room for a much greater production, 
aud in face of the limited numbers of the Seringuer, or who 
can withstand the deadly miasmatic swamps of Brazil, it is 
a matter of the first importance: for present and prospective 
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planters to know if there is any reasonable prospect of. Mr. 
Colts, optimistic. forecasts being fulfilled. Not that the 
planters regard the issue with fear and trembling, for, to 
judge from some reports -which have recently been made 
public, they are prepared to witness a very considerable re- 
duction in the present selling price with equanimity. Though 
it is still rather early to arrive at a correct estimate of the pro- 
fita of rubber: planting, it appears to be the fact that, given 
favourable conditions, the Para rubber tree can be grown in 
Ceylon and the Straits Settlements at a cost of 2s. per lb. of 
pare rubber. Indeed, one authority gives it as his experience 
that it. can. be grown for 18. 2d. per. lb., but this has not, I 
understand; fonnd general- corroberation: 


the present selling. price of ' Para rubber (5s. 7d. per Ib.) the 
profite are very large. 
fetches a higher price in the market than the produet: of 
Brazil on account of its freedom from water. ‘There does not 
seem any ground to suppose that it is intrinsically superior, 
though some aver that it is. On the contrary, it is quite 
probable that, owiug to the tapping of immature trees, or the 
effect, of climatic conditions which differ from those in Brazil, 
deterioration may show itself. At present the preparation 
ef the rubber from the latex, or milk, is carried out on the 
plantations under more ‘skilful. management than is the case 


in Brazil, where the gatherers are under no scientific super- 


vision. It is this careful. preparation of plantation rubber, 
and its consejuent purity, that has attracted tho .manu- 
facturer's attention. As I have said, there is no reason to 
suppose that it isin any way superior to the wild product, 
and it would seem that any difference is more likely to be on 
the side of inferiority arising from circumstances which are 
as yet but incompletely understood. For instance, the 
nature of the soil has.a good deal to do with the yield of 
rubber and ite quality, and in this-connection I am informed 
by those who know Ceylon well that a good deal of rubber 
planting is now going on in localities where the soil is quite 
unsuitable. The tree may grow well enough, but will yield 
rubber deficient in quantity and quality on arriving at 
maturty. This point, among others, is one which should 
engage the attention of those whose financial co-operation is 
invited for the numerous schemes in existence, or in process 
of development. This, however, is only by way of a warning 
note that, though considerable progress has been made in 
rubber growing, there are still possible disappointments in 
store for those who invest even in reputable concerns, 

That plantations laid out on scientific lines, and under 
good management, will yicld a very handsome profit 
to those who are content to wait seven or eight years for a 
retam upon their capital certainly now seems to he a demon- 
strated fact, and investors who take the trouble to dis- 
criminate between the good aud bad schemes brought before 
their notice should be .under no anxiety as to their money. 
I refer to the necessity of discrimination, because there will 
undoubtedly in the future, as. in the past, be propositions 
pat forward which have but very slight prospects of success, 
even if such a strong appellation as swindle cannot fairly be 
used in connection with them.  . 

To revert now to the all-important matter, the selling 
price, even if a considerable reduction weré experienced, it is 
clear that, that at the proved cost of production, a good 
margin of profit will be available. | 

Suppose that Mr. Colt’s prognostication of American push 
aud energy were realised, and that Brazil yielded up an 
increased amount of her latent rubber, there is the continu- 
ally increasing demand to set against this. Except for such 
purposes as motor tires, where the best rubber is imperative, 
there is no doubt that the trade is being hindered in its 
development in other directions by the high prices now 
ruling. Should a fall, therefore, take. place, we should 
undoubtedly see the demand increase, which would mean a 
higger turnover at reduced profits for the planters. On the 
whole, therefore, although I see no immediate prospect of 
any fall in price, it is clear that this eventuality can he faced 
with composure by the planters, provided, of comse, that the 
stated cost of production is strictly accurate, and not liable 
to any increase. A statement recently made at the Colonial 
Institute, to the effect that rubber planting will yield wealth 
beyond the dreams of avaricé, must, in the light of our 
present knowledge, be received with -a certain amount of 


Plantation-grown rubber, we may say, 


Supposing, there- : 
fore, that we take the higher figure of cost, it is clear that at: 


~- 


caution, but that the outlook for those who get into reputable : 
coneerns at first hand is distinctly bright, is an assertion that 
can be made in all confidence and sincerity. 

I have spoken chiefly of Para rubber because it is the- 
planting of this sort which is attracting the greatest 
attention at the present time. In Mexico and Central 
America, however, the indigenous tree, the Castilloa, is: 
being extensively planted, and there is no good reason to! 
doubt of satisfactory results being obtained. In this connectión? 
it may not be superfluous to say a- word es to relative 
quality. The product of the Castilloa-trees is a ood rubber, . 
and under cultivation it will, doubtless, command: highér 
values in the market than it has done in the past when’ 
prepared by the natives without supervision. At the same: 


. time there is no:ground for supposing- that; this rubber will: 


equal: Para rubber in price as has been asserted m connection’ 
with the flotation of some companies. Exaggerated state-'' 
ments of this sort ought to be-refuted as soon -as possible, as : 
they can only have the ultimate result of bringing disoredit-. 


upon the rubber-planting movement generally. | 


In this brief survey many points of interest have had per- : 
force to be ignored, and not the least of these is the question : 
as to how far the existing high prices are the result of ** oppor-, 
tunism " on the part of the importers and brokers. At present 
the amount of rubber from cultivated sources is not great 
enough to canse perturbation in the brokers’ camps, but with- 
out going so faras to predict anything of the sort, one, can. 
imagine the occurrence of such a conflict between the pro- 
ducing interests of Brazil and Ceylon which might result in 
a material drop in prices. 


ELECTRIC RAILWAYS IN GERMANY. 


AT the recent general meeting of the Verein Deutscher Ingenieure 
(Association of German Engineers), held at Magdeburg, Dr. 
Eichberg, of Berlin, presented a paper dealing with the recent 
progress and future of electric train haulage. In the course of his" 
observations, the author stated that the Prussian Railway Ministry 
had come to the conclusion that, from an electrotechnical point of 
view, neither the double overhead conductor nor the tbird rail was 
suitable for the working of trains on large railway networks. A 


technically satisfactory solution, as had been clearly proved by the + 


experiments at Spindlersfeld, near Berlin, was afforded only by the: 
combination of a single aerial wire with high pressure current and 

a single-phase motor. The same system had been employed with 

success in the Stubbai Valley, Innsbruck. It practically presented 

no material difficulties. A pressure of 5,000 volts to 6,000 volte 
has been used on the Spindlersfeld liue, and it would be possible to - 
employ a pressure as high as 15,000 volts on mountain railways. 

On the German line in question, electric heating had been adopted, 

the current being mostly used for this purpose while the trains 

were at rest, and also occasionally during running at full speed. 

The heating was regulated by a switch on the driver's platform.. 

Asa result of those experiments, the Prussian Railway Ministry 

had decided to introduce the single-phase system on the section 

connecting Hamburg, Blankenese and Ohlsdorf, which was to be 

setin operation in a year. It was intended to work the line at & 

pressure of 6,000 volts, the trains to be composed of motor-cars and 

trailers in accordance with the trafic requirements. 

The works in connection with the extension in Charlottenburg 
of the Berlin Elevated and Underground Electric Railway were 
commenced last year at the Knie in the Bisinarck Strasse, and the: 
company hopes to begin the service to the Wilhelms Platz before | 
the end of next year. <A statement to this effect was made at the | 
recent gencral meeting of the company, when it was also mentioned 
that the prolongation to the West End depends upon the conelu- 
sion of an agreement now being negotiated with the Charlotten- 
burg authorities. "The tunnel works in this respect, and on the 
basis of the suggested agreement, are proposed to be completed 
next vear, aud this partieular section opened for traffic in 1907. 
As far as concerns the extension of the underground line in Berlin 
from its terminal point in the Koniggratzer Strasse to the Spittel- 
markt, it appears that negotiations are still proceeding between the : 
company and the Berlin Town Council, and an understanding is 
anticipated to be arrived at in a short time. It is intended later 
on to prolong the line from the Spittelmarkt to the Alexander 
Platz, although the exact route has not yet been determined. The 
traffic on the railway during the past year largely increased, and 
the net profits have allowed of the payment of a dividend at the 
rate of 4 percent. It is noteworthy that the existence-uf the rail- 
way has created a demand for residential and office accommodation 
along the line of route, together with the establishment of large 
public and private buildings in its vicinity. 

The Berlin Town Council has under consideration a scheme for 
the establishment of a network composed of tive bigh level and 
underground railways as a municipal undertaking. It.is under- 


stood that Herr von Budde, Minister of Public Works, has expressed 
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himself in favour of the project. In hi opin on, the municipal 
authorities come first into consideration, as private firms could 
scarcely be found who would be ready to proceed with the scheme 
without finaucial assistance ou the part of the city. The proposal 
to construct an electric railway between Berlin and Schmockwitz 
takes the form of the suggested building of the line on a separate 
road at the side of the footpath. The Impcrial forest authorities 
are supporting the scheme in the hope that it would lead to sales 
of land for building purposes. In addition to this, a high level 
project is being promoted in the northern suburbs from the district 
x 2 E Platz via Reinickendorf, Dalldorf and Tegel to Herms- 
orf. 

The proposal to build a high-speed electric railway between 
Dusseldorf and Cologne now forms the subject of negotiations 
between the local authorities of the two towns with special 
reference to the discussion which has taken place with representa- 
tives of the Allgemeine Electricity Co. and the Siemens-Schuckert 
Works Co. It appears that the Railway Minister has requested the 
various Government officials concerned to submit reports on the 
scheme, which contemplates the working of traffic between the two 
towns without the establishment of intermediate stations. So far, 
however, the negotiations between the promoters and the two 
towns have only been of a preliminary character, and the question 
of the financing of the railway has yet to be settled. This 
observation applies equally well to the projected lines Leipsig- 
Halle and Frankfort-on-Main-Wiesbaden, which. together with the 
Cologne-Dusseldorf scheme, are jointly promoted by the two lead- 
ing electrical groups already mentioned 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
: Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


13,633. 
July 3rd. 

18,688. '*Anarrangement for raising electric tramcar windows." C. A. Cass. 
.July 3rd. 

13,6077. '*Improvemenís in electric ccndensers." R.A. FESSENDEN. July 3rd. 
-(Complete.) 


18,678. “Improvements in signalling by electro-magnetic waves." R. A. 
FERSENDEN. July 8rd. (Complete.) 

13,679. ‘‘ Improvements in aerials for the transmission and receipt of electro- 
magnetic wave energy." July 3rd. (Complete.) 

16,682, ** Method and apparatus for the manufacture of electrical condensers.” 
‘Siemens Bros. & Co., Lro. (Siemens & Halske Act.-Ges., Germany.) July 3fd. 
.(Complete.) 

13,683. ‘‘ Improved method of braking cars propelled by alternating current 
electric motors." SIEMENS Bros. & Co., Ltrp., and F. LypaL. July 3rd. 

13,688. ‘Improved construction of electric switch." C. ScHMAHL. July 3rd. 

18,689. "Improvements in the method of deviating or drawing out electric 
arcs or electric discharges, and also apparatus for chemical decomposition and 
combination of gases—for instance air, by means of such deviated or drawn 
electric arcs or electric discharges." R. C. GARDNER. (J J. Thoresen and F. 

‘Tharaldsen, Norway). July 3rd. (Complete.) 

13,690. “ Improvements in electric furnaces.” P. Girop. (Date applied for 
ander Patents Act, 1901, July 4th, 1904, being date of application in France.) 
July 3rd. Complete.) š 

18,696. ‘‘Improvements in alternating-current electricity meters."  W. 
HaMiLTON & FERRANTI, LTD. July 3rd. 

13,706. “Improvements in and relating to electric motors for use with either 
alternating or continuous currente." THE ALLGEMEINE ELEKTRICITATS-GES. 
(Date applied for under Patents Act, 1901, July 4th, 1904, being date of appli- 
cation in Germany.) July 8rd. (Complete.) 

13,708. ‘‘ Improvements in and relating to dynamo-electrie machines." THE 
BritisH THOMSON-Houston Co., Lip. (Allgemeine Elektricitats-Ges., Ger- 
many.) July 3rd. (Complete.) 

13,709. ‘‘ Improvements in systems of motor control.” F. E. Case. Date 
applied for under Patents Act, 1901, July 2nd, 1904, being date of application in 
United States.) July 3rd. (Complete.) 

18,779. ‘‘ Improvements in apparatus or appliance for more readily adjusting 
the trolley wheel of arm of electric cars to the overhead wires." T.F.STrpoLPH. 
July 4th. 

18,794. “Improvements in armatures for magneto-electrical machines or 
electric dynamos er motors.". F. Sarpana. (Date applied for under Patents 
Acts, 1901, July 5th, 1904, being date of application in France.) July 4th. 
(Complete.) : 

19,790. “Improvements relating to electrical signalling and controlling 
devices." Tu. KorTMAIR and R. Zwack. July 4th. (Complete.) 

18,808. “Improvements in the electrolytic production of metallic sheets, 
tubes, wire, strip or the like.” $8. O. CowrrnR-CoLES. July 4th. 

18,815. “Improvements in or connected with safety fuses for electrical con- 
ductors.” W.O. Mannina. July 4th. 

18,815. “ An electro-magnetic reversing gear." F. JENSEN. 
(Complete.) . 

18,828. “ A new or improved receiving instrument for wireless telegraphy.” 
C. V. Boys. 

* 18,842. “Improved trolley head for e'ectric tramway cars." H. N. DAviDGE. 
July 5th. ; 

13,856. *“ Improvements in or relating? to the electrical steering of ships." 
B. P. HaicH. July 5th. 

18,874. ‘Improvements in electrical transmission apparatus for causing the 
movements of any mechanism to be exactly repeated upon distant mechanisms." 
EVERSHED & VIGNOLES, LTD., and S. EvEnsHED. July 5th. 

13,909. '*An electric a for use in milling or any other trades to which 
it may be applied." J. L. Lawson. July 6th. 

18,918. ‘Improvements in electrical junction boxes, switch boxes, ceiling 
rose boxes and the like.” J. W. Brooks (trading as the Walsall Hardware 
Manufacturing Co.) and A. E. Reap. July 6th. 

13,919. “ An improved switch and rheostat controller." E. Banks. July 6th, 

13,953. “ Improvements in and relating to recording devices." G. HARRISON. 
(The Electric Railway Improvement Co., United States.) July 6th. (Complete.) 

13.954. “Improvements in and relating to electrical testing devices." G. 
Harrison. (The Electric Railway Improvement Co., United States.) July 6th. 
(Complete.) ] 

13,958. “Improvements relating to transformers and dynamos." A. DRESD- 
NER. July 6th. 

13,964. ‘Improvements in apparatus for automatically opening or breaking 
an electric circuit or circuits and system of wiring in connection therewith.” 
P. F, CoukuiLL. July 6th. (Complete.) 


"Improved central exchange telephone systems." B  BRANDER. 


July 4th. 


13,9574. ‘‘ Improvements in fuse boxes." Tur Brrrish Taomson-Hovston Co, 
Lr». (The General Electric Co., United States.) July 6th. 

13,976. ‘‘ Improvements in electrical ndicating instruments." THe BRITISH 
'THoMsos-HovsroN Co., Lrp. (The General Electric Co., United States.) 
July 6th. 

13,977. “Improvements in electric fuses or cut-outs." THE BRITISH 
TuHowsos-Hovsro Co., Lrp. (The General Electric Co., Unite? States.) 
July 6th. 

14,000. “An improved method of cutting off electricity either automatically 
or at will." W.A. Joxes. July "th. 


14,005. '*An improved detachable trolley pole head." E. Banks. July 7th. 
. 14,013. “Improvements in or connected with electrical distribution or 
junction boxes." R. S. DowxE and A. 8. BLAck. July 7th. (Complete.) 

14,033. “Improvements in mercurial vapour electrical lampe." F. Harrison. 
July 7th. M 

14,050. ‘‘ Improvements in electric quantity meters of the electrolytic type." 
E. J. Piper. July "th. 

14,009. “Improvements relating to the trolleys or current conductors o 
overhead-driven tramways and the like," T. Cowsurx. July "th. 

14,129. “Improvements relating to primary batteries." C. G. Lurs and F. B. 
Lark. July 8th. 

14,181. “Improvements in the construction of sound-proof telephone cabinets 
and other chambers." R. Happan, (Akt.-Ges. fur Holzverwertung, Germany.) 
July Sth. (Complete.) : 

14,111. “Improvements in electric signalling." E.R. E. Rotrer. July 8th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications e| be obtained of Messrs. W, P. 
TuHoMPsoN & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1904. 


ELECTRODES FoR ARC LIGHTING. The British Thomson-Houston Co., Ltd, (The 
General Electric Co., U.S.A.) 14,196. June 23rd. 

Process or ELECTRO-DEPOsITING ANTIMONY. A. G. Betts. 15,994. July Rth. 

ALTERNATING CUBRENT ELECTRIC Motor. R. Lundell. 22,88. October 22nd. 

SECONDARY BATTERIES. W.Gardiner. 27,902. December 20th. 

Switches, G. Harrison. (M. Guett, United States.) 28,870. December 27th. 

ELECTRO-CAPILLARY APPARATUS. J. T. Armstrong and A. Orling. 7,044. 
March 23rd. 

pu E MED FOR CLOSING ELECTRICAL CIRCUITS, 

th. 

ELECTRIC TRANSFORMERS. A. F. Berry, 10,800. May 10th. 

PROTECTING ALTERNATING CURRENT ELECTRIC APPARATUS. The British Thom- 
son-Houston Co., Ltd. (General Electric Co., U.S.A.) 10,878. May llth. 

ELECTRICAL MOTOR AND SPEED CONTROL ARRANGEMENTS THEREFOR. J. Bentley. 
12,737. June 6th 

SRE TAIVAL SWITCHES, A. P. Lundberg and G. C. Lundberg. 13,543. June 

Sth. 

RepcctTion or DISPLACEMENT OF PHASE IN ELECTRIC CURRENT Crecuits. J. Y. 
Johnson. (Badische Anilin & Soda Fabrik, Germany.) 14,460. June 27th. 

SECONDARY BATTERIES. W. Gardiner. 27,900. December 20th. 

JOINT ARM APPLICABLE FOR SUPPORTING ELECTRIC Lamps. H. Nieriker. (Date 
applied for under International Convention, October 8th, 1904.) 28,980. 
December 30th. 

HANGERS oR EARS FOR OVERHEAD ELECTRIC TROLLEY WirRES. A. Richardson, 
A Heup, H. Heap, J. Bailey, F. Brierley and R. Billington. 9,518. April 
26th. 

ELECTRICALLY DRIVEN CoAL WH ps or Hoists. J. Wilhelm. 9,696. April 30th. 

REGULATING BOCKETS OR SWITCHES FOR ELECTRIC LIGHTING, HEATING, CR 
Power purposes. L. F. Bogia, jun. 10,070. May 2nd. 

SysTEM AND APPARATUS USED JHEREIN FOR THE DISTRIBUTION OF ELECTRICAL 
ENERGY OVER A LARGE SUB-DIVIDED ARBA. A. E. Tanner. 10,080. May 2nd. 

METERS. R. F. Venner. 10,081. May 2nd. 

MULTIPLE ELECTRIC SwitcH RHEkosTATS. The British Thomson-Houston Co. 
Ltd. (General Electric Co., U.S.A.) 10,461. May 6th. 

Tyre Printing TrLEGRAPHs. E. J. Steljes. 10,575. May 7th. 

ELECTRIC SWITCHES SUITABLE. FOR Use IN CONNECTION WI1H TELEPHONIC 
APPARATUS FOR OTHER PURPOSES. E. A. Graham. 11,868. May 17th. 

ALTERNATING CURRENT ELECTRIC Motor. The British Thomson-Houston Co., 
Ltd. (General Electric Co., U.8.A.) 11,990. May 25th 

Brush HoLpERs FOR DyNAMO-ELECTRIC MacHrNES. The British Thomson- 
Houston Co., Ltd. (General Electric Co., U.S.A.) 12,192. May 28th. 

ELECTRIC CcT-Ov 75, SWITCHES AND THE Like. The British Thomson-Houston 
Co., Ltd., and A. 8. Cubitt. 12,940. May 91st. 

EvecrricaL Maximum DEkMAND IWDicATOR,.. Nalder Bros. and Thompscn, 
12,973. May 31s. j 

Dynamos AND Motors. A.J. Wright. 12,970. June 8th. 

BRUSH GEAR SPECIALLY APPLICABLE TO COMMUTATORS OF THE INTERNAL RING 
TYPE FoR Dynamos AND ELECTRIC Motors. J. MacLean. 13,024. June 
16th. 

Anc Lamps. The British Thomson-Houston Co., Ltd. 
tricitats-Gesellschaft, Germany.) 13,862. June 18th. 

RaisiNG, SUPPORTING AND LOWERING OF ELECTRIC Arc Lamps. H. H. Berry 
and E. Skinner. 14,071. June 21st. 

Arc Lamps. E. A. Carolan. (General Electric Co., U.S.A.) 14,733, 14,734 and 
14,735. June 30th. 

Exnectric Licut REFLECTORS., H. Hirst and J. H. Collings. 14,770. July ist. 

Books or MEMORANDUM FoRMS FOR TELEPHONE MESSAGES AND HOLDERS FOR 
Same. R. D. Cole. 14,806. July Ist. 

Arc Lamps. Crompton & Co., Ltd., and A. J. Hodgson. 15,084. July 5th. 

ELECTRO-PLATING OF METALLIC ARTICLES. Veritys, Ltd., and A. E. Gott. 
16,648. July 14th. : 

AUTOMATIC ELECTRIC SWITCHING DEVICES APPLICABLE TO FLASH ALVERTISING 
SIGNS AND THE LIKE. P. B. H. Seabrook and H. H. P. Seabrook. 21,13]. 
October 1st. 

SwrrcHkEs. T. A. Cameron. 21,846. October lith. 

SWITCHES OR CUT-OUTS FOR DISCONNECTING CONDUCTORS IN CASE OF BREAKAGE. 
E. Ellor and A. Ellor. 28,899. October 81st. 

DEVICES FOR PREVENTING SPARKING AT THE COMMUTATORS ABD LIKE CONTACT 
Devices or ELECTRIC Motors. Allgemeine Elektricitats - Gesellschaft. 
(Date applied for under International Convention, November 2nd, 1903.) 

- 23,716. November 2nd. 

MAGNETIC SUSPENSIONS FOR TRE MoviNG Parts oF MEASURING INSTRUMENTS. 
Allgemeine Elektricitüts-Gesellschaft. (Date applied for under Internationa! 
-‘Conventicn, November 25th, 1903.) 29,991. November "th. 

SPACE TELEGRAPHY. J. S. Stone. (Date applied for under International 
tom ees November 25th, 1908.) 25,697, 25,640, 95,648 and 25,646. Novem- 

r : 

METHOD OF ACCELEBATING THE EXCITATION OP DYNAMO-EŁECTRIC MACHINES. 
Fiemens Bros. & Co., Ltd. (Siemens Schuckertwerke G.m.b.H., Germany.) 
27,199. December 13th. 


C.J. Klein. 8,910. April 
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ELECTRIC SUPPLY UNDERTAKERS AND 
THE LAW OF NEGLIGENCE.” 


THE case of Midwood v. the Mayor, &c., of Manchester, the 
result of which we recorded in our issue of last week, merits 
something more than passing notice. It raises in a very 
interesting manner, the whole question as to the legal 
liability of electrie supply undertakers when a charge of 
negligence is preferred against them ; for although it is true 
that the defendants were a local: authority, and that the 
decision of the case turned upon the construction of certain 
sections in their own provisional order, yet the decision is of 
universal application, inasmuch as the clauses under review 
are now to be found in the Electric Lighting (Clauses) Act, 
1899, which applies to nearly every company and local 
authority supplying electricity. 

The decision of the Muster of the Rolls emphasises the fact 
to which we have adverted on more than one occasion, that 
electric supply companies are in scarcely any better position as 
regards the law of negligence than if they supplied electricity 
otherwise than in accordance with the provisions of an Act of 


Parliament. It is true that in constructing their works? 


and in laying their cables, they are afforded a certain meed 


of protection ; but in the giving of a supply, and in taking 


steps to secure the maintenance of pressure in. their mains, 
tie case under notice illustrates the proposition that they 
may claim no protection. 

It is of interest to inquire into the present state of the 
law of nuisance and negligence in so far as it affects 
electric supply undertakers. The law of nuisance may be 
suid to be settled, but it is by no means in a satisfactory 
condition. By Sec. 10 of the Electric Lighting Act, 1832, 
undertakers may, subject to the provisious and restrictious of 
the Act, and of any rules made by the Board in pursuance 
tiereof, construct such works, and generally do all such acts 
and things as may be necessary and incidental to such 
supply. The effect of this section was to protect a company 
Whose works occasionel a nuisance. So. where a tramway 
company acting under a provisional order and using the 
best-known system of electric traction, caused electrical 
disturbance in the wires of a telephone company acting 
under licence from the Postmaster-General, it was held that 
the tramway company was protected from liability for 
unisance (National Telephone Co. e. Baker (1893) 2 Ch. 
136). Since this case was decided it became the practice 
to insert the following clause in provisional orders, and, 
indeed, it has been inserted in the schedule to the Electric 
Lighting Clauses Act, 1899 :—* Nothing in this order 


snall exonerate the undertakers from any indictment, action, 


or other proceedings for nuisance in the event of any 
nuisance caused by them." [Jt was under this clause 
(together with another to which we shall presently refer) 


that the Manchester Corporation was held liable. 
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The effect of the clause was well illustrated by the case of 
Shelfer v. the City of London Electric Lighting Co. (1895), 
1 Ch. 287. There an electric lighting company had 
erected powerful engines and other works on land near a 
house which was subject to a lease. Owing to excavations 
for the foundations of the engines and to vibration and noise 
from the working of them, structural injury was caused to 
the house, and annoyance and discomfort to the lessee. 
The lessee and the reversioners brought separate actions 
against the company for an injunction and damages in 
respect of the nuisance and injury thus occasioned. Mr. 
Justice Kekewich, after finding ou the evidence that the 
defendants had created a continuing nuisance as regards the 
lessee and had caused structural injury to the house, held 
that both the lessee and the reversioners were entitled to 
relief, but under the circumstances by way of damages and 
nob of injunction. o 

The plaintiffs in both actions appealed against the refusal 
of the injunction, and the Court of Appeal held that there 
was nothing in either case to justify the Court in refusing to 
aid by injunction the legal rights which had been established, 
and that the appeal must be allowed. 

. When the above case reached the House of Lords, Lord 
Halsbury said :— 


The nuisance being established, it is said, first, that the defendant 
company were authorised by law to carry on their business, and 
that as they have done all that skill and care can effect to prevent 
any nuisance, they are in the same position as a railway company, 
and are entitled to do what they have done under the authority of 
the Legislature. If the analogy were a correct oue, I should think 
the defendants had fallen very far short in their proof that they 
had done all that was possible to prevent a nuisance. A railway 
company has a definite line of operation withiu which it may make 
its works, and, if it does all that can be done to prevent a 
nuisance in that place, the things having to be done in that place, 
and by locomotive engines with the necessity for fire being carried 
along the railway, the Legislature is taken to have sanctioned that 
procceding. No such considerations apply here. 


This decision was followed in a number of subsequent 
cases, and is still good Jaw ; but it has been the subject of 
adverse criticism on the part of a Joint Committee of both 
Houses, which was presided over by Lord Cross in 1898. 

It will be noticed that the foregoing considerations relate 
only to the establishment of a generating station ; so far as 
the laying of cables and the ‘construction of other necessary 
works is concerned, it is clear that electrical undertakers are 
under gerious liabilities in respect of nuisance. 

Coming now to the question of negligence, it is provided 
by the Electric Lighting (Clauses) Act, 1899, (Schedule 
Clause 77) that undertakers shall be answerable for all 
accidents, damages and injuries happening through the act 
or default of the undertakers, or of any person in their 
employment by reason of, or in consequence of, any of the 
undertakers’ works, and shall save harmless all authorities, 
bodies and persons by whom any street is repairable, and all 
other authorities, companies and bodies collectively and 
individually, and their officers and servants from all damages 
and costs in respect of those accidents, damages and injuries. 
So far as we are aware there have been no decisions bearing 
directly upon the constructiou of this section, but it is clear 
that to make the undertakers liable in accordance with its 
provisions, the plaintiffs must prove negligence. 

Take, for the case of a person injured 
by the explosion -of a street box. For him to re- 
cover damages the undertakers whose maius 


instance, 


against 


ran through the box, it would not suffice to prove that 
the accident happened; he would have to go further 
and prove that the accident happened owing tö- some 
negligence on the part of the company, such, for instance, as 
negligence. in allowing a short-circuit. There must be some 
“act” or “default” on the part of the undertakers before 
they can be fixed with responsibility. 

In the case of Midwood v. Manchester Corporation, the 
jury Were satisfied that there was some negligence, other- 


_ wise there could have been no liability except on the ground 


of nuisance. 


In the Electrical World and Engineer 
(New York) of July 1st, Messre. A. E. 
Kennelly and S. E. Whiting describe a 
novel method of working a sensitive relay for regulating the 
potential of a circuit. The novelty consists in taking advan- 
tage of the change of resistance taking place in carbon and 
tantalum incandescent lamps with change of terminal voltage. 
Whereas the hot resistance of a carbon filament is about one 
half that of its resistance cold, the resistance of a tantalum 
filament hot is about six times its cold resistance. 

The first method suggested by Messrs. Kennelly and Whiting 
is to arrange the carbon and tantalum lampe in the form of 
a Wheatstone bridge. Two arms of the bridge are composed 
of carbon lamps and the other two of tantalum Jamps, The 
voltage of the -circuit to be regulated is applied where 
ordinarily the connections to a battery would be made, and a 
polarised relay of ordinary construction takes the place of a 
galvanometer. The resistance of the lamps must be such 
that at normal voltage no current passes through the relay. 
On a rise of voltage occurring, the resistance of two arms of 
the bridge will inereaseand that of theother two arms decrease, 
thus sending a small current. through the relay and causing 
it to close a circuit which will put in motion the necessary 
mechanism to bring back the voltage to normal in any of the 
many ways that are already well known. On a decrease of 
voltage occurring, a current is sent through the relay in the 
opposite direction, which will cause it to make a second con- 
tact and set in motion the mechanism required to increase 
the voltage to normal. 

A second method suggested and tried by Messrs. Kennelly 
and Whiting is as follows :—The c: arbon and tantalum 
lamps are connected in series with the two windings respec- 
tively of a differentially wound relay, and are then connected 
across the circuit to be regulated. At normal voltage the 
currents in each winding of the relay are equal. On the 
voltage rising, the current through the carbon lamps increases 
at a gieter rate than that through the tantalum lamps, and 
the iclav comes into action. On the voltage falling below 
normal the reverse takes place. 

Employing a Western Union polarised relay, as used in 
duplex telegraphy, and with three 120-volt 16-C.P. carbon 
lamps in series in one circuit and six 110-volt 25-C.P. tan- 
talum lamps in series in the second circuit, Messrs. Kennelly 
and Whiting obtained a voltage regulation of à per cent., 
that is, ] per cent. each side of the mean. 

It isobviousthat in employing these arrangements it i£ neces- 
sary, in order that the greatest sensitiveness may be obtained, 
that both the carbon and tantalum lamps shall be worked 
at that temperature which will give the greatest rate of 
change in resistance with variation of terminal voltage. 


Potential 
Regulators. 


IN the Times for July 24th there 
hecuciation in appeared a lengthy forecast of the mect- 
South Africa, IHg Of the British Association for the 

. Advancement of Science, which opens at 
Cape Town on August 15th. A number of those taking 
part in the visit embarked a week ago, and otbers are to 
leave Southampton to-morrow. . Altogether it is estimated 
that about 400 members and guests from this country will 
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be present. at the meetings, while there will also be a large 


attendance of the members of the South African Associa- 
tion for the Advancement of Science, and a large number 
of local associates. It is estimated that from start to 
finish the visit will occupy about 70 days, one-half of 
this time being required for the voyages to and from 
the Cape. The first half of Prof. G. H. Darwin's 
presidential address will be delivered at Cape Town 
on Angust 15th, and it will;be concluded at Johannes- 
burg on August 25th. From an electrical point of view, 
the gatherings will not be of commanding interest. The 
papers, which are announced in the article referred to as 
coming under the consideration of Section A, inelude the 
following :—* To what extent can the Ether effect the 
Motion of Matter ? " by Prof. Larmor ; “ Radiation at Low 
Temperatures,” by Dr. J. T. Bottomley; “The Leak of 
Electricity from Certain Heated Substances,” by Prof. 
Beattie : “ Observations of Atmospheric Electricity in South 
Africa," by Prof. Beattie and Mr. Lyle ; “‘ The Strength of 
Winding Ropes in Mines," by Prof. Perry ; * Magnetic 
Survey of South Africa” and “ Electrical Conductivity in 
Relation to Chemical Action,” by Prof. Beattie; ‘ On 
Flight.” by Prof. G. H. Bryan; “ Form of Dry Daniell 
Cell,” by Mr. J. Brown ; ** The Experimental Foundations of 
the Theory of Heat Conduction,” by Dr. C. H. Lees. The 
Mathematical and Educational Sections will jointly discuss 
“The Teaching of Elementary Mathematics,” Prof. Perry 
contributing a paper on “The Teaching of Elementary 
Mechanics." The Engineering Section will have as its president 
‘ir Colin Scott Moncrieff, whose discourse will be devoted to 
irrigation. Papers are expected on roller bearings, wire ropes 
u mines, and probably automobiles, bût the section does not 
promise to be an exciting one for electrical engineers. The 
evening lectures include one by Prof. W. E. Ayrton on 
" Distribution of Power," one on * Diamonds,” by Sir Wm. 
Crooke& and one on * The Bearing of Engineering on 
Mining," by Prof. Porter, of McGill University, Montreal. 


IN these days of immensity it is well to 
remember vulgar aphorisms, even when 
these are tinged. with the crudities of 
American slang. We would commend to 
the London County Council the advice— which is redolent 
of the Mississippi days of Mr. S. L. Clemens—anent biting 
af more than can be chewed. The action of the Council 
and its spokesmen in the House of Commons in regard to 
the Administrative County of London Co.’s Power Bill is 
extremely unsatisfactory to many who are normally asso- 
ciated with the Progressive cause in municipal politics. 
Primarily, the councillors should be the watch-dogs of the 
citizens, and there is little doubt that the purity and 
ealousness of their administration have, on the whole, made 
for efficiency and the common weal. Even good watch- 
dogs are apt to bay at the moon, and the policy of opposing 
large power Bills because the County Council hag not a cut- 
and-dried policy ready to hand seems a questionable pro- 
ceeding, apt to exasperate the nervous ratepayer in much 
the same manner that the howling of a dog, without reason- 
able cause, vexes both its owners and the neighhour- 
hood. The present majority on the Council should 
remember that im Nature there is such a phenomenon as 
saturation. The absorptive capacity of a sponge is a very 
fair parallel case. When dry, its pores readily suck up 
water from the basin in which it is placed ; but after a while no 
more can be retained. Ag regards municipal activities, the 
London County Council has surely reached a point of 
saturation. To go beyond the saturation point in the 
magnetsing of a bar of iron means that a greater flux can 
be secured only by the 
out of all proportion to the result attained. To go beyond 
the legitimate sphere of municipal activity, to attempt to 
coutrol more than can be conveniently managed, is merely 
to promote an ultimate all-round inefficiency. When one 
remembers that the London County Council is responsible 


Limits of 
Municipal 
Activity. 


expenditure of a magnetising force 


for main drainage, the fire brigade, parks and open spaces, 
an elaborate tramway system, the inspection of theatres, a 
fleet of steam boats, the inspection of weights and measures, 
workmen's dwellings, the control of certain asylums, and the 
drafting of building regulations, and has its delegates upon 


the Water Board and the Thames Conservancy Board, it is 


manifest that in these spheres alone there is an. enormous 
responsibility. When it is remembered that the recent 
Education Act has thrown the whole of the School Board 
system, together with the denominational schools, upon the 
County Council, it is surprising, nay, astounding, that its 
members should seek to add to their labours. To attempt 
to assimilate more than an organisation can comfortably 
deal with, is folly in its extremest form ; to attempt to pro- 
ceed beyond the point of saturation is to travel in the 
face of all natural Jaws and to waste energy prodigiously 
and prodigally. 

Certain advocates of the advanced municipal school would 
say in effect that the Council works through its several 
Committees, who exercise a directive influence over their 
permanent officials, and that these permanent officials are 
the best that can be obtained by the offer of -high salaries 
and the prestige of serving the greatest city in the world in 
an important capacity. All this may be true, yet it is an 
undoubted fact that management (or supervision) by a 
Committee cannot produce the same economy that can be 
secured by a board of directors of business men, having 
large personal interests at stake. In a well-organised 
private business undertaking, the gearing must work 


more smoothly, there must be more efficient con- 
trol throughout the various departments than can 
possibly he the’ case with a committee, no matter 


how able its individual members may be. A sense of lack 
of continuity, realised or unrealised, cannot but permeate the 
middle and lower grades of a municipally directed scheme, 
when it is remembered that the members of the supervising 
committee are subject to the caprices of the electorate, and 
that by reason of popular indignation against the members 
of Committee No. 1, the members of Committee No. 6 may 
be rejected at the polls, although the operations of Com- 
mittee No. 6 may have been as perfect as if they had been 
controlled by omniscient archangels. 

Humanity has not yet evolved the omniscient archangel 
tvpe of administrator. 
reproche at his last, would scarcely be in his place on a 
Lunacy Committee, or om the directorate of the Bank of 
England. It is surely better that a public body should pro- 
ceed to do better in the spheres in which it has already done 
well, in preference to taking over duties best performed 
by individual enterprise. To do well administratively in a 
few things is a better policy than tnat of running the risk 
of doing badly all round because the tasks are too great. 
To guard the community against excessive charge by secur- 
ing sliding scales, and to provide for an equitable system of 
purchase a half-century or so hence, in case the public 
representatives at that date should wish to acquire 
the business, is all that is required of the London County 
Council in connection with the Electric Power Bills. To 
do more is to bite off wore than the municipal jaws can 
masticate. 


Edison Incandescent Lamp Manufacture.—In the 
journal of the Franklin Institute for July, there is published a 
paper by Mr. J. T. Marshall (who has been continuously in the employ 
of the Edison and allied companies since 1881), in which an excel- 
lent account of the evolution of the modern Edison lamp is given. 
In 1881 there were made in the United States 34,000 very crude- 
looking lamps, taking 5'8 watts per candle, lasting 3,000 hours 
(with a great decline in candle-power), and selling at 2s. 84d.—less 
than half their cost price. Last year, on the other hnnd, 45 million 
Edison lamps were made in the States, of artistic appearance, 
taking 3:1 watts per candle, and lasting 800 hours, with very much 
better maintenance of candle-power than the old ones, while the 
selling price was only 8d. The author compares the essential features 
of the 1881 and 1905 lamps, and it is interesting to follow each 
process through its various stages of development; almost the only 
operation which has not suffered improvement is that of soldering 
the wire to the brass cap. The use of red phosphorus in conjunc- 
tion with mechanical pumps to produce a high vacuum was a not- 
able advance over the mercury pumps. It is a pity that users here 
cannot be educated to understand that a 3-watt lamp, though 
shorter lived, is far more economical than the 4-watt lamps that we 
find in general.use at 100 volt»; or a 4-watt. lamp at 200 volts than 
the 5-watt lamps with which the market is flooded. 
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THE GALBRAITH. ELECTRIC FURNACE. 


Wr made a brief reference in our last week's issne to the 
demóhstration of the- Galbraith process which took place at 
the works of the Brush Electrical Engineering Co., Lough- 
borough, on Jaly 19th, in the presence of Ep of 
the steel industry, the- technical Press, and others chiefly 
interested in electro-metallurgical progress, or in the in- 
dustrial development of New Zealand. We' must, at. the 
outset, confess to having some difficulty in understanding 
what object the Galbraith Co. conld have had in view when 
they decided to go to the expense and trouble of organising 
a semi-public demonstration of a process which, however 
interesting or promising, has obviously not yet emei from 
the laboratory stage. The purpose of a public or semi-public 
demonstration to which the Press is invited is,one would think, 
the very legitimate one of trying to convince first the technical 
world, and finally the investing public, of the commercial 
value and the future possibilities of the process, with a view 
to its further development and ultimate application to the 


problem it presumes to solve. We regret that with all the 
goodwill in the world it is impossible for us to look upon the 
Galbraith furnace as in any way, at least in its present form, 
a commercial solution of the problem of smelting New 
Zealand ironsands. Even the inventors seem to have an 
uneasy feeling that they have up to now taken.only the 
firs& step forward towards the successful realisation of their 
hopes, for Mr. W. Steuart—the courteons representative 
of the company who was in charge of . the demon- 
stration—was most careful to point out that the efficiency, 


that is, in other words, the commercial practicability of 


the process as shown, was not. to be considered: 
all that the . inventors wished to demonstrate was 
the possibility of doing what, up to the present, 
no one had ever succeeded in doing, namely, the production 
of steel direct from titanic ironsand. ` 

So disappointing, indeed, was the Tandberg demonstra- 
tion, that we would not have thought it at all necessary to 
describe and criticise the process at any length, did we not 
believe that the inventors are after all on the right track, 
for there can be little donbt that onec must look to the 
electric furnace finally to solve this ironsand problem, and 
the inventors do, moreover, seem to have grasped—perhaps 
in a somewhat halting fashion—the fundamental principles 
underlying the application of the electric furnace to the 
smelting of steel. 

The treatment of the famous ironsands found. on | the sea- 
shore in the province of Taranaki, New Zealand, is a pro- 
blem which has long engaged the attention of metallurgists, 
and since 1884 numerous attempts have been made to smelt 
these deposits, large sums of money having heen sunk in the 
efforts, but hitherto without success. The ironsands, 
which have been ground by the action of the sea 
into finely-divided particles of remarkable uniformity, 
consist chiefly of magnetic oxide of iron, the iron 
content often reaching 70 per cent, or over. The 
amount of impurities is extremely small, sulphur and 
phosphorus—-the undesirable impurities—being, as a rule, 
present only in the merest traces, but titanium is present as 
titanic’ oxide in. quantities varying from about 1 to 4 per 
cent.  'lhe sands are in too finely-divided a state to be 
smelted in the’blast furpace in the ordinary way, and briquet- 
ting, which has been tried with some measure of success, has 
not, up to the present, yielded really satisfactory results, on 
account of the tendency which the briquettes have to fly, 
before reaching the zone of fusion of the blast furnace. A 
further difficulty in the way of smelting these ironsands is 
caused by the presence of the titanium, which prevents the 
slag from becoming properly fluid. The advent of the 
clectrie furnace as a ‘practicable medium for the smelting of 
iron and steel has now put a somewhat different complexion 
on the possibilities of commercially tackling ‘the: ironsand 
problem, and the inventors of the Galbraith process are to be 


congratulated on having grasped the opportunity thus offered. 


to them, by abandoning the beaten track, and working on 


lines which: there -are DE reasons ‘for believing: mu 
ultimately lead to success... 

The Galbraith furnace is of the electro-thermio Des the 
electric current is merely used as a substitute for fuel 
in supplying the necessary. heat for. the smelting of 
the ore and the melting of the product. It consists 
essuntially of a space which is rendered incandescent by the 
radiation from a series of graphite or carbon bars brought to 
a bright red heat by the electric current, which:is passed 
through them in parallel. Through the incandescent space 
is fed a suitable mixture of tlie ironsand and powdered coke ; 
reduction of the iron oxide at once takes place, and as the 
reduced particles gradually fall through the furnace, thef 
coalesce together to form larger globules, and thus fall into 
the heated well at the bottom of the furnace, whence the 
product may be tapped in the fluid state. The ironsand is 
first concentrated magnetically’: as it consists so largely of 
the magnetic oxide, this is a very simple and cheap 
operation. The furnace shown at Loughborough con- 
taing ten horizontal rows of graphite “ incandescents,” 
each. being practically a grid made up of four 
bars and five bars in the alternate rows. These bars 
are diamond-shaped in section, and are about 23 in. broad 
and 6 in. long ; they were made by the Morgan Crucible Co. 
The four-bar grids were supposed to carry about 800 
amperes and the five-har grids 1,000 amperes, but they were 
actually taking less current than this, about 5,000 amperes 
in all, since a 100-KW. transformer was supplying current 
to the furnace at 18 volts. Connections were made by 
means of iron slabs pressed hard up against the machined 
edges of the graphite cross-bars at each side of the grids ; 
presnmably this is not the type of connection intended to be 
used in practice. 

These “ eles or milion bars, are one of the 
weak, or, at least, one of the “unknown quantities " of the 
furnace. At present made from graphite, it is intended 
ultimately to make them from gus carbon, but it is abso- 
lutely necessary that they should be perfectly uniform and 
homogeneous, otherwise local heating. will occur in the 
furnace, and the temperature conditions generally will be 
impossible of adjustment. What their depreciation is likely 
to be it is impossible to say, for absolutely no experience at 
all is at present available, the furnace having only been in opera- 
tion for short runs of a few hours’ duration. It is true that 
oxidation can be prevented by keeping an atmosphere of carbon 
mono inside the furnace, but the continual wear and 
tear. caused by the falling charge must, one would think, 
produce in time a very appreciable amount of abrasion ; i 
only prolonged experience can decide how much. 

The maximum capacity of this 100-Kw. furnace was 
stated to he 18-19 oz. of ironsand per minute, or 280 tons 


"per annum working continuously, but on account of the 


furnace having become choked during the run, far less 
charge than that equivalent to this rate was fed in during 
the demonstration, and the three or four hours during which 
the furnace was in operation yielded only a few pounds of white 
pig in all. Assuming, however, that the maximum rate of 
feed could be maintained, the efficiency of the’ furnace works 
out at about 0°36 E.H.P.-year per ton of ironsand, or 
assuming à 70 per cent. charge, 0°51 E.H.P.-year per ton of 
product. No attempts were made, in the furnace as shown 
working, to conserve the heat evolved ; the inventors, how- 
ever, state that under proper working conditions a 100-KwW. 
furnace could treat over 5 Ib, of ironsand per minute, 
equivalent to an efficiency of about 0°10 E.H.P.-year per ton 
of product. Whether this figure could or could not be 
reached in practice is, of course, a matter of pure conjecture ; 
as it was, not even the lower efficiency of 0°51 E.H.P.-ycar was 
anything like attained. If we suppose, with the inventors, 
that the lower figure will eventually be reached, the furnace 
will absorb almost exaetly the same amount of power as 
the 450-H.p. Héroult furnace at La Praz, or the 300-H.P. 
Kjellin furnace at Gysinge. Leaving, for the moment, the 
question as to the cost of the energy for operating the fur- 
nace, there are a few remarks to make regarding the pro- 
duct yielded by the Galbraith process. It is claimed that 
the aim of the furnace is to produce steel direct from the 
ironsand, although considerable donbt seems to exist in the 
minds of the inventors as to whether the metal tapped from 
the well of the furnace will be steel or not.  Gertamly the 


a 


‘an efficiency of 0°12 E.H.P.-year per ton of steel. 
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product hitherto obtained with a 2 per cent. carbon content 


can hardly be classed. as steel Jn their pamphlet, the: 


inventors speak of decarburising by iron: oxide;-or -** Besse- 
merisiug " the initial product, but during the demon- 
stration the opinion was expressed that by suitably adjusting 
the composition of the charge and, generally, the conditions 
under which the furnace is working, it will be possible to 
cause the furnace to yield a steel with any ‘desired carbon 
content, At present, however, the possibility of effecting 
this is mere conjecture, and so much depends upon it, 
that it is idle to assume it can be done when up to the 
present it does not appear ever to have been attempted. 
Adjustments of tbis delicate nature in metallurgical opera- 
tions are not, by any means, foregone conclusions, and no 
claim in this direction can be considered as valid that cannot 
satisfy the test of experimental proof. Lf, on the-other-hand, 
* Bessemerising " has to be resorted to, the process is merely 
one for the manufacture of pig-iron, and not, as claimed, for 
the production of steel direct from the ironsands. There 
remains the method of decarburisation, but if.this is to be the 


method of procedure, and it is our opinion that the process ` 


will ultimately so resolve itself, the whole intermediate portien 


of the furnace, the ** incandescent " space, with its carbon or 


graphite resistances, must disappear. It is a well recognised 
fact that the temperature of the electric furnace 18 un- 
necessarily high for the actual reduction of iron ores. 
Moreover, in the present case, it is not the reduction per se 
that causes the treatment of ironsands to be so troublesome, 
but the dien of getting the reduced metal to melt and 


flow together into a homogeneous fluid. The inventors of the - 


(albraith process apparently realise this fact, because :it 
was mentioned. that probably in practice reduction. would 
take place in an external furnace using producer gas us 
the reducing agent.. This is admirable, but what it means 
is that all that is wanted is a satisfactory melting furnace in 
which to melt the particles of. reduced ironsand, and convert 
them into steel of any required grade. Now such a furnace, 
in an ideal form for this class of. work, already exists in. the 
Kjellin furnace which, as already stated, bas even now reached 
. The 
Kjellin is an induction furnace in which the molten charge 
forms the secondary of what is practically a step-down trans- 
former. The steel is thus melted without coming into con- 
tact with either electrodes, air, or furnace gases, and this is, 
therefore, almost an ideal form of ‘electric crucible furnace. 
Molten pig-iron is charged into the circular hearth to start the 
furnace, and from that moment the furnace works con- 
tinuously, and is under perfect control. It does not, of 
course, eliminate impurities, but in the case of the ironsands 
there are no impurities to eliminàte, nothing but a possible 
excess of carbon to get rid of, and this can be brought about 
either by the slight amount of oxidation that goes on in the 
furnace, or by adding to the charge a certain proportion of 
iron oxide. — BC 

It is into a melting furnace something like the Kjellin— 
although not necessarily heated inductively—that we believe 
the Galbraith furnace must eventually develop, if it is to 
tackle with any hope of snccess the problem the inventors 


have laid themselves out to solve. The furnace, even in its. 


present form, requires the addition of some means for heating 
the well at the bottom in which the product is collected 
and from which it is tapped, and doubtless electric heating 
is the means contemplated for bringing this about. 
addition, the ore is reduced outside the furnace, no purpose 
j& served by retaining the Galbraith furnace in its present 
form, and the unnecessary incandescent bars—we are fully 
aware of the dangers of prophecy !—must, as we have said, 
disappear. | 

And now a few words as to costs. Will a perfected 
form of electric furnace bẹ able to make steel in New 
Zealand that can compete with the imported products of the 
Bessemer and ‘Siemens furnaces ? ` It is clearly nothing but 
a question of the cost of power. Mr. Harbord tells us, and 
his opinion has been generally confirmed by other metal- 
lurgists, that even pig-iron can be sn ae on à commer- 


_ cial scale at a price to compete with the blast furnace when 


electric energy canbe had for about 42s. per E.H.P.-year. 
We are unable to state here the total amount of water- 
power that will in time be available in New Zealand for 
the production of electrical energy, but it was stated at 


If, in’ 


Loughborough that the Galbraith Co. will be able to have 
nt their disposal the energy of. two 10,000-H.P., water- 
falls at u cost’ of about 408. per H.P.-year, "or: 53B: 
per E.H.P.-year. This, to be sure, is equivalent to only 607d. 
per. unit, but ‘in Norway and. Canada large quantities of 
water-power are available for only 308. per E.H.P.-yéar, and 
there is, therefore, no substantial reason to doubt.that New 
Zealand can produce electrical energy at the figure stated. 
If she can do so, she will certainly be in a position to manu- 
facture electrically all the steel she wants for her own 
requirements, without having to import’ from the Old 
Country, at freights of 80s. a ton or more; for a furnace 
absorbing only 0:12 K.H.P.-year per ton will make steel at 


the rate of 6s. 4d.. per ton, excluding the costs of raw 


- 


material, labour and other charges, and 20,000 m.p. will 
enable New Zealand to produce 125,000 tons of steel 
per annum, a number far m excess of her present require- 
ments. ? 4o vu poe DEL N ee 


ELECTRICITY IN SUBMARINE MINING.: 
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THE almost indiscriminate use of mines in naval warfare, as 
practised by the two belligerents in the Far East, has gone far 
to illustrate the practicability of modern methods of exploding 
them, and not the least significant fact. brought to light is 
the unsuitability of electricity where it can -be avoided. 
The chief reason for this is liability to deterioration in the 
Leclanché cell, which even on open -circuit is apt to run 
down in consequence of leakage. : | £ 

Those who are-accustomed to associate the Leclanche cell 
with the common house system of bell circuits will hardly 
realise this liability to deterioration; but it must be borne 
in mind that the conditions under which the cel] has to 
carry out its functions are very different. © . | * 

In the ordinary house circuit the wires-are.nnder cover 
and protected from damp, and even where they are exposed 
to the weather, they have the advantage of efaporation for 
drying purposes. Thus it is that the insulation is so perfect 
that leakage is practically a negligible quantity. It is very 
different in submarine mining. | e 

To begin with, the type of cell used in the Navy is of 
very low resistance ; in the ordinary ** boat's battery " type 
which we have in mind, it is about £wo-tenths of an ohm, 
and therefore capable of giving à comparatively large 
current. AN 

"The cells are either made up into large batteries of about 
80 cells, for use in controling the mines from a shore 
station, or are placed in the mine itself, a pair to a mine ; 
in the lutter case the mines are self-contained, and are known 
as **electro-mechanical " mines. The circuit has only one 
break, known as the circuit closer, and is otherwise com- 
pleted through the detonators. | 

The circuit closer is a form of mercury contact which acts 
when the mine is bumped. Now, when a mine has been 
laid out for some time, the interior of it, even supposing 
there to be no leakage of water through the joints, gets very 
damp, the iron case sweats a good deal, there is a certain 
amount of leakage, therefore, across the terminals of the 
battery, and this is assisted by tbe slight ereeping of sal- 
ammoniac, which, in spite of precautions, almost invariably 
takes place to some extent. | s 

This creeping may, perhaps, be in a large measure caused 
by the tidal and wave motion to which the mine is subjected, 
causing the liquid to wash about and leave deposits above its 


. normal level: the Japanese have, it &cems, rather successfully. 


used dry cells in spite of their liability to deterioration, and 
here we may, perhaps, digress for a space, to give our 
experience of the deterioration of dry cells stored under naval 
conditions. "These cells, when their internal resistance has 
goue above a certain standard, are broken up as old zinc, — 
and it is almost invariably found that the cause may be 
traced to local action in the zinc eating it away and covering 
it with scale. | 22008 m 
From whatever cause it may be, however, experience has 
shown that batteries used inside a mine deteriorute quickly, 
and are, therefore, unreliable after a certain length of time. 
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Batteries used outside a mine and on a circuit to be 
closed by a mechanical device inside it, run down through 
leaks in the submarine cable. The circuit here is invariably 
* earthed " through the steel armouring and so back through 
the sea water, and consequently the minutest leak soon 
develops. AEN 

It would appear, therefore, that electricity for automatic 
mines is doomed, and that its place will be taken by some 
purely mechanical device which will become released when 
the mine is struck, like the ** horned " mines of the Russians ; 
it is a pity that it should be so, for such mines, breakiyg 
adrift as many have done in the China Sea, become a lasting 
danger to shipping until they have been destroyed. 


While speaking of mines and the application of electricity’ 


to them, it is curious to note that there have been proposals 
to fit them with zine plugs, which, by galvanic action, 
eventually become eaten away and drown the explosive, 
sinking the mine, and thus putting it out of action. 


a 


PARLIAMENTARY. 


The Administrative County of London and District 
Electric Power Bill. 
Tursdan, July Rth. 


AT the outset of the proceedings, the CHAIRMAN asked if the pro- 
posed purchase clause had been communicated to the Board of 
Trade. 

The Hon. J. D. FITZGERALD said that it had net. 

The CHAIRMAN: I think that should be done. 

Mr. FITZGERALD: Very well, Sir; a copy shall be sent. 

Sir Raver LITTLER, K.C., asked that he should have an oppor- 
tunity of cross-examining Mr. Merz on the purchase clause later on. 
So far as there was cross-examination, it had, perhaps, more to do 
with the executive of the company than with the engineer, but he 
might wish to cross-examine Mr. Merz on some of the details. 

The Hon. J. D. FrrzaERALD said that he could see no objection, 
although he thought that there was very little that tbe engineer 
could speak to. 

Mr. Merz was then cross-examined by Mr. RarPmn NEviLLE, K.C., 
on behalf of the Westminster Co. 

WITNESS would not admit that the conditions on which he had 
calculated the igure of &3 per unit were not conditions which 
would actually be found in practice? He had not calculated the 
figure on 100 per cent. ; it was calculated on 33 per cent. 

Mr NErvILLE: It is calculated that during the 8 hours the 
maximum load will be in operation ? 

Witness: We don't say that the man runs his works only 8 hours 
a day ; that is the average. 

Mr. NEVILLE: I don't see anything about maximum demand; 
only 8 hours a day. That table affords no clue as to what an 
ordinary manufacturer would pay who runs his works 56 hours per 
week ? 

WiTNEss: No. 
was. : 
Mr. NEVILLE: Then it does not show the actual charge ? 

WITNESS: No, it does not. That would be impossible. 

In reply to further questions, Witness said that they had esti- 
mated the sale of 33,500,000 units at. "7d., the load factor being 
35 per cent.; 23,000,000 units would be for traction purposes. He 
did not think that ‘7d. was an impossible price. It was not a high 
price for bulk. Of course the distributor would have to charge 2d. 
or 3d. The actual price to the consumer would depend upon the 
load factor. In Newcastle the average price to consumers was 
3#d., less discount. There was another rate at which only large 
users could be supplied, which worked out at 24d. 

Questioned as to the Central Supply Co. of the Westminster 
Co., WITNESS said that he was quite aware that provision had been 
made there for a large bulk supply He thought that there were 
consumers in the Westminster Co.’s area which that company could 
not get où account of their high prices. No doubt the prices would 
be reduced in the future. 

Further cross-examined, Witness said that where they 
approached a railway company for the purpose of supplying it 
with power for traction, they would, or course, supply for lighting 
purposes as well. There would, however, be a limit of 20 per cent. 
to be used for light in such a case. 

Mr. NEviLLE: A large factory would show a more uniform load 
than a small factory on account of the number of motors ? 

Witness: No, I object to making generalisations of tbat kind. 
It does not follow. A small factory might run its motors con- 
tinuously. 

Mr. N£viLLE: Why have you dragged the Westminster area iuto 
your own area when the only people you can supply can either be 
supplied outside that area or else show no great demand for 
power? 

Witness: Because we want to supply you. 

Mr. NEVILLE: Then what are you going tosupply us with. 

WriTNESS : Electricity. 

Mr. NEVILLE: In bulk? 

WITNESS : In bulk. 

Mr. NEvILLE: Do you mean asa standby ? 


We should require to know what his load factor 


WiTNEsS: We think we can supply you more cheaply than you 
can generate yourselves. 

Mr. NEVILLE: From your point of view are we to continue our 
generating stations. or are we to give them up? 

Witness: I anticipate at present that your stations would be 
used to advantage for giving a separate supply. 

Mr. NEVILLE: Then we should be liable to pay you under 
Sec. 55? 

Witness. Yes, if we enforced that 

WiTNESS was then cross-examined by Mr. ERSKINE POLLOCK, on 
behalf of St. Pancras. He said that he had included St. Pancras 
in the industrial area, because it was a factory district. 

COUNSEL proceeded to point out that a great part of St. Pancras 
wax essentially residential in character, and that there were few 
factories. 

A long cross-examination followed ou the question of the price 
charged for power by St. Pancras. 

Mr. PorLock. said that the average charge for power since July, 
1904, had heen 1d. 

WITNEss said that the supply was liable to be cut off. 

Mr. PonLock: But it has never been cut off? 

Witness. No. . 

Mr. PorLock said that the reason for the statement was that 
preference would always be given to the consumers of light rather 
than those who took power. 

Witness could not agree with that “interpretation of the Act." 

Mr. Porrock: There is no company competing with us at all. 

WiTNEss :; No. 

Mr. PorrLock: And it has been a very successful undertaking ? 

Witness: Yes, I believe so. 

Mr. Porrock: Then why do you wish to come in? 
know anything about the factories in the district ? 

Witness: There is no reason why. your uudertaking should not 
he made more profitable. 

Mr. Porrock: But we don't think your coming in will be of any 
value to us. 

WITNESS: That is because you have not gore igto the matter, so 
that your opinion is worth nothing. 

Cross-examined by Mr. MaciNERNEY (for Hackney’, WITNESS 
admitted that the promoters could supply all the rest of their area 
if Hackney were omitted from the scheme. 

A long cross-examination of Witness followed, in which counsel for 
Hackney attempted to show that the prices charged by the Borough 
Council were lower than those proposed to be charged by the pro- 
moters of the Bill. Mr. Macinerney also cross-examined on behalf 
of Stepney. 

Mr. MACINERNEY caused some amusement by asking Witness 
whether he thought it was right for the promoters to have written 
to the Hackney Borough Council a letter in which that Council 
was referred to as having “ joined the ring of opposition." Was 
that proper language to use to a Borough Council? 

Witness made no reply, and counsel proceeded to say that “ ring” 
was an American term, and. was not applied to the victims, but to 
the vampires. 

Mr. Morten then cross-examined witness on behalf of West 
Ham. Witness admitted that the existing station of the Borough 
Council which had a capacity of 18.000 Kw. would be sufficient for 
the needs of the borough “for a very long time.” The reason 
why the promoters wished to come into West Ham was that they 
thought they could supply power more cheaply. 

Mr. Morten: Do you know that we are now supplying manufac- 
turers with power at less than 1d. per unit ? 

WiTNESS : I should think it very possible. He thought that the 
promoters would be able to “push” their supply better than the 
Borough Council were able to do. He knew of no reason why 
municipal authorities should not use the same business methods as 
private companies, but they had not done so up to the present. 

Mr. Vesey KNox, on behalf of Southwark, asked that he should 
have an opportunity of seeing any agreement which had been 
arrived at between the promoters and the County of London Co. 

The Hon. J. D. FITZGERALD said that the terms of such an agree- 
ment would, of course, be put before the Committee. 

The Hon. C. A. Parsons was then called, and spoke as to the ad- 
vantage of large-size turbines. He said that the price per horse- 
power decreased with the inerease in size of the machine. The floor 
space occupied per horse-power was comparatively small, and did 
not increase in proportion. as the power. The steam consumption 
per kilowatt in turbines of the size proposed to be used by the pro- 
moters would be about 15 ]b. per hour. 

In the course of cross-examination by Mr. VEsEY Knox, witness 
said he knew that inventors were busy on the gas turbine, but he did 
not know what progress had been made. Counsel questioned Mr. 
Parsons as to the actual working results of two turbines which had 
been supplied by his firm to the St. Pancras Borough Council. In 
one case counsel alleged that, working at quarter load or 250 KW., 
the steam consumption was 6,800 ]b. instead of 6,000 1b. 

WITNESS said that the tests in question were merely preliminary 
tests. 

Similar evidence was given by Mr. C. Brown, of Messrs. Brown, 
Boveri & Co. He thought that the amount of steam used in the 
larger size of turbines would be 40 per cent. Jess than in the smaller 
engines. The capital outlay for steam plant was very much less 
than that for water-driven turbines. He thought that the coal 
consumption per unit generated by turbines of the size proposed by 
the promoters would be under 24 1b. 

Mr. Merz was then recalled and cross-examined by Mr. COURT- 
HOPE Mcs5NROF, on behalf of Shoreditch. Witness did not know 
that 66 per cent. of the factories in Shoreditch were being 
supplied by the Borough Council; he thought it was extremely im- 
probable. 


Do you 
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In reply to learned COUNSEL for Battersea, WITNEsS said that he 
was not aware that the South-Western Railway Co. had entered 
into a contract with the Council for taking a supply of power at 1d. 
per unit. 

Wednesday, July 19th. 


Mr. Merz, cross-examined by Mr. BLENNERHAaSSETT, for the 
Westminster City Council, said that he was aware that in that City 
the company would supply the existing companies, and that the 
City Council had no electric undertaking of its own. There was 
no necessity for coming into Westminster to supply any railways or 
tramways. Docks and canals within the area were certainly 
negligible. 

Mr. BLeNNERHASSETT : Then why do you take power to supply all 
soch undertakings iu the City? Are you willing to consider a 
proposal to strike them out of the Bill ? 

WirwESS conld not say. In reply to further questions, he said 
that he did not think that the Westminster Co. would be able to 
supply so cheaply as the promoters, although they might put up a 
new station of a capacity sufficient to supply all the railways, tram- 
ways, &e., ifi the district. 

Mr. BLENNERHASSETT asked if the promoters would agree to a 
clause providing that no part of the ring main should come within 
the City of Westminster ? 

Mr. Merz said that he certainly could not agree to that. 

CocnseL for Westminster asked Witness if the promoters would 
agree to pay any expenses which the City Council might be 
involved in on account of the laying of the ring main. Would 
he be willing to have an arbitration instead of going to the Buard 
of Trade. 

Witness thought that sufficient protection was given by the Bill. 

Replying to Mr. Vesey Knox, who appeared for a number of 
local authorities in the industrial area, WITNESS said that he could 
give no assurance that the promoters would not oppose any 
company which might in the future seek powers in their area. 

Mr. Vesey KNox: You take power now to compete with the 
local authorities ? 

Wirness: Yes, with leave of the Board of Trade. 

Mr. VesgY Knox: And in the case of the Kent Co. that will 
give that company powers which they did not have in 1902. 

Witness: No. I don't think we are seeking to give the Kent 
Co. any powers, ‘The promoters would, of course, make business 
agreements with any authority, and would supply the Kent Co. in 
balk. 

Mr. Vesey Knox contended that that was practically helping the 
Kent Co. to compete with the local authorities. 

Questioned as to Bexley, Mr. Merz said that the reason why 
tae promoters proposed to charge so high a price as 1°35d. 
to the Bexley Council, was that when the company took. over the 
Councils station they would have to pay interest and sinking fund 
upon that generating station, which the Council had already 
erected. That came to 1d. per unit, so that the price really 
charged to the Council would be only ‘35d. per unit. 

Mr. Vesey Kyox: But you won't take over the station until two 
years’ time? 

Witness; That is so. 

Mr Vesey Knox asked why Chislehurst had been included in 
the industrial area, and WrrNESS said that the areg was based on 
& plan of the districts which it would be most economical to supply. 
He knew that places nearer London had been omitted from the 
scheme. 

During a lengthy eross-examination on the position of the supply 
company at Newcastle, Mr. Vesey Knox drew witness's attention 
to the fact that while the Newcastle Co. had during its 13 years of 
existence obtained only 2,400 customers, the Ilford Council had in 
three years obtained 1,800 customers. 

Witness thought that if that were so it only showed that the 
Ilford Council had conducted their business properly. 

Cross-examining on behalf of Southwark, Mr. Vesey KNox 
asked Mr. Merz if he were aware that in all parts of that district 
there were already two competing companies; why, then, did the 
promoters wish to enter the district as well ? 

Mr. Merz said he could only give “the old answer." 

By Mr. Bernarp WILKINSON (for the Gas Light and Coke Co.): 
He would not go so far as to say that there would have been no 
need to go through Westminster except to get to the Fulham 
generating station. It was possible that the Fulham station would 
nut be erected until the other two stations had full loads. It would 
probably be erected in 1911. The land on which the promoters 
propose to build their Fulham station was the property of the 
Gas Co., and counsel asked witness if he thought that the company 
would sell, as the effect of the station would be that a competition 
would be started with the gas power supplied by his clients. 

_ Mr. Merz could not sce that that would have anything to do with 
the sale of the land. The company would get a good price. 

After the luncheon adjournment Mr. BaLrocr Browne, K.C., 
announced the effect of the agreement which had been come to 
vetween the promoters and the County of London Co. He said 
(bat the promoters had approached them, and that in future what 
would take place would be this: When the promoters got their 
system into proper working order, and three years was allowed for 
that purpose, the County of London Co. had agreed to take power 
from the promoters for any additional requirements bevond what 
they could supply for their present plant on terms to be aerced 
upon, or failing agreement, upon arbitration terms, the arbitrator 
to be appointed by the Board of Trade. The supply would be on a 
basis of a substantial reduction upon the cost at which the County 
Co. at present generated. The County Co. would undertake to adopt 
the prices scheduled by the Administrative Co., so that the consumer 
would at onee get the benefit of cheap power. They were perfectly 


satisfied with this agreement, which they considered was also in the 
public interest. They no longer oppused the Bill, and, in fact, 
wished it to proceed. 

Mr. Vestry Knox asked whether the Administrative Co. would 
compete for power in the County Co.'s area. 

Mr. Barrour Brownz said that they would not do so after three 
years. 

The Hon. J. D. FITZGERALD, on behalf of the promoters, said 
that he could confirm the statement made by Mr. Balfour Browne. 
He handed a copy of the clause to the Committee. 

Mr. CouRTHOPE MUNROE said that the Camberwell Borough 
Council had powers of purchase over a certain part of the County 
of London Co.’s undertaking. He asked the Committee not to give 
any decision on the agreement until he had ascertained what effect 
the agreement would have upon the position of the Borough 
Council. 

The Hon. J. D. FITZGERALD said that the purchasing powers were 
not affected at all. | 

Mr. Merz was then further cross-examined by Mr. SANDERS (for 
Islington), and Mr. C. C. HvTcHiNsoN (for the Notting Hill Co.j. > 

Mr. Hv rcuiNsoN put it to Witness that the cost per mile of main 
as estimated by the promoters, was £1,000 per mile under what it 
should be. 

WiTNESS said that he was sorry that the person who gave counsel 
that figure did not know more of the subject. 

If that were correct, it would make a ditferenee of £400,000.-—Yes. 


Thursday, July 20th. 


Mr. Merz was re-examined at some length by Mr. Honoratus 
Lloyd, K.C. As to the statement that had been made that the 
local authorities could combine and do what his company proposed 
to do, he pointed out that a conference of the local authorities was 
held in January last, when the question was discussed. ‘The deci- 
sion was in the negative. The promoters desired to be in the same 
position as the gas and dock companies in regurd to the operations 
of the Building Act of 1894. It was not true, as had been sug- 
gested, that the majority of the promoters came from Newcastle, 
as a matter of fact, only 17 came from that part of the country, 
while 42 came from London. The reason why the promoters wished 
to have a long term in the purchase clause, was that they wished to 
have time to get their undertaking into proper working order, aud 
that would probably take a few years. 


The CHAIRMAN: You desire to have 50 years so as to attract. 


subscribers ? 

Mr. Mgrz: Certainly. 

Mr. S. Z. pe FERRANTI was then called. He said that 
he fully agreed with Mr. Merz's figures and estimates, having 
considered them carefully. To enable London to have a really 
cheap power supply adequate to its needs, it was absolutely neces- 
sary to obtain it from a central producing centre, such as was pro- 
posed by this scheme. Witness, at some considerable length, dealt 
with the advantage of the turbine over the ordinary reciprocating 
engine. Replying to a member of the Committee, he said that he 
did not see how the mains could possibly be a danger to the public. 
He agreed that the company could purchase the shares of the 
existing companies, but did not consider such a course probable 


Friday, July 21st. 


Mr. FERRANTI was cross-examined by Mr. LEw1s Cowanp, K.C. 
(for the London County Council). He said that he interpreted the 
purchase clause as being a clause to fix the price of purchase—if 
the undertaking was to be purchased. There was no provision in it 
that the undertaking should be purchased. 

Mr. CowaRD suggested to witness that the clause was contrary to 
the statement made by the promoters before the second reading. 
Had the clause in its present form been submitted, then the Bill 
would never have come before the Commons Committee. 

WITNESS made no reply to this, and Mr. Cowarp further asked 
if the sum to be paid were not the capital expenditure standing in 
the books of the company. 

WiTNESS replied that that was true, but it would have to be 
certified by the Board of Trade auditor, who would adjust the 
accounts year by year. 

Mr. Cowarv: The more you waste the more vou get ? 

Witness thought that that was '' ridiculous." 

In the course of further cross-examination, Mr. FERRANTI said 
that he agreed with Mr. Merz's estimates. The estimates for the 
mains were based upon an offer by the British Insulated and 
Helsby Cable Co. 

WITNESS was then cross-examined by Mr. BLENNERHASSETT, 
K.C., for Westminster, and other counsel representing the local 
authorities. 

Replying to Mr. MacixERNEY (for Hackney), Mr. FERRANTI said 
that it was impossible to say yes or no to the question whether it 
was not better to have a good power load and a good lighting load 
at the same time. So much depended upon circumstances. 

By Mr. Rica, K.C. (for the City Corporation): He did not see 
why the works of the two companies supplying the City should 
not be in existence in 1914. The Corporation might either take a 
supply from the promoters when they took over the stations of the 
two companies, or they might erect a generating station of their 


own. He did not anticipate that the Administrative Co. would. 
buy up the two City companies; he could not see that it would be of, 


any advantage. - l 
Cross-examined by Mr. COURTHOPE MUNROE (Shoreditch), WITNESS 


would not admit that the maximum prices were dependent upon, 


the diversity of the load alone, and not upon the actual load of the 
consumer. l 
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Siri Wx.|WnrrE, formerly chief of the Construction Department 


of the Admiralty, was then called, aud gave evidence în support of- 


the Bill. 
b> sing 60 v Monday, duly-24th,. 


A number of witnesses werd called to show that there wete many 
manufacturers who would’ take a supply froni the promoters. ° 
, Mr. Brooks, the managing director of the Associated Portland 
Cement Manufacturers, said that at, his own works .curreut was 
generated at a comparatively high price, and he would be glad to 
have an opportunity of taking a supply at a cheap price. - i 

Mr. JOHN Cowan, managing director. of Messrs. Redpath, Brown 
and Co., gave similar evidence. ; 

Mr. FRaNCIS VERNON, the chief engineer to the London and 
India Docks Co., said that the Docks Co. would be in a position 
to tukė a'supply ih bulk from the promoters if the Bill passed. 

Cross-examined by Mr. VEskey Kwox: The Dock Co. would 
require about 90 per eent. of the energy: for lighting in some of 
the docka. T |] 

"Mr. Vesey Knox pnt it to witness that the Bill would not 
allow of so much being used for lighting purposes. ` 

Witness said that he understood they could use the current for 
what purpose they liked. | i . . 

Mr. Vesky Knox: But you can use only 20 per cent. for 
lighting. AM B 

WiTNESS said that he was not aware of that; it had not been 
brought to his notice. abe Š RS, 

Sir ALEXANDER BINNIE was then called, and said that he agreed 
with the estimates of Mr. Merz in regard to the ring main. If 
anything, the figures were a trifle excessive. He (Sir Alexander) 
was the engineer to the Blackwall Tunnel, and he was of opinion 
that there would be plenty of room for laying the main in the 
tunnel. . 
experience of the laying of electric mains. . 

Cross-examined by Mr. Cowanp, Witness admitted that if the 
L.C.C. and the Water Board were about to add to their mains and 
pipes in the tunnel}, there would be very little room for the main. 
He was aware that there was no room m the Greenwich Tunnel for 
laying the main. 

The Committee adjourned early in the day, the Hon. J. D. Firz- 
GERALD announcing that he hoped to conclude the case for the 
promoters on-the next morning: - ^" MM x 


i C. 


) n 


Tuesday, July 25th. 


Mr. A. R. SrENNING, surveyor, of the firm of A. R. & F. Stenning: 
was called, and gave evidence as to the estimates for the land for 
the generating stations, &c. He said that, having inspected the 
sites, he considered them quite suitable. "The estimates were also 
quite sufficient. t a 

Mr. James FALCONER, chairman of the Mersey Railway Co., was 
then called to speak a4 to the financial aspect: of the scheme. 
He said that à company had been formed to promote the Bill, 
and when it had fulfilled its purpose, it would be wound up. 
When the measure was first promoted, all the local authorities 
were communicated with, and, except in' a few cases, no answer 
was received. Then the local authorities joined in opposition to 


the scheme without having met the promoters. Dealing with the work- 


ing of the electrical system on the Mersey Railway, witness said that 
since the installation had been made, the working cost per train-mile 
had been reduced to 6d. from the former figure of 13d. In such 
a scheme ‘as that before-the-Committee, a very large capital expen- 
diture' wonld have:to be made before a supply could be given. 
The'questton of raising’ the necessary capital had been gone into 
fully from the’ very-frrst; and the promoters and their friends could 
certainly raise the first issue without: going to the public at all. 
Having conferred with the promoters a few days previously, he was in 
a position to say that definitely. A number of the promoters were 
largely interested in the Tyneside undertaking, and for that scheme 
they and their friends had raised £1,000,000. When, in April last, the 
Tyneside Co. took over the Durham Co. and’ issued £350,000 of 
stock, it was subscribed for three times over. The present scheme 
had been submitted to Messrs. Baring Bros., who had advised the 
promoters on the financial matters.” As to the purchase clause, he 
had taken the-period of 42 years under the Electric Lighting Acts 
as a basis in the period. Having regard to the fact that with stich 
a scheme as this, a very large amount of capital bad to be spent in 
anticipation of a demand, a far larger sum than would be neces- 
sary in the case of an ordinary lighting company, it seemed 


to him that some allowance should be made for the development 


of the company and ‘the: business.» One method would have been 
to have, suspended the commencement of the 42 years for five or 
six. years, but the consideration which weighed with him: and the 
directors' was that' the period should’ be longer than 42 years. He 
came to the conclusion that 50 years was not an unreasonable 
period. : ‘With regard to the sliding scale, the electric lighting 
companies were not put únder such a scale, and he regarded the 
sliding scale as the most-imrportant control over the company. ` 

The CHAIRMAN: But the authorities have a maximum. 

Mr. FALCONER said that that’ was true, but it^was so high as not 
to Be any control at all. 3 LL MA i 

Cross-examined ‘by Mr. ERSKINE Porrock, K.C. (for the L.C.C.), 
Witness admitted ‘that the company which promoted the Bill 
could, if they wished to do so, transfer the undertaking to any 
other body after the Bill was passed. There was no likelihood of 
such a thing‘ béihg done. = ^ — — ^ . . ^. | 

Mr. PoLLOCK : There has been no arrangement about’ répaying 
the expenses: of’ the promotion? The promoting company could 
transfer the Bill to any other Company at any price they like. 


L 


‘Witness said that ib could: be -done, but was not likely to be 


- done. 


He had had, as chief engineer to the Council, considerable | 


: unprecedented. 


The capital of the promoting company, which would be 
wound up if the Bill became law, was £50,000. | 

Mr. Ponnock: And there is no agreement that the only thing to 
be paid to the promoting company shall be the actual promoting 
experises, l 

WiTNESS : There is no agreement. 

Replying to Mr. Freeman, K.C. (for the Borough Councils), 
Wrrness said.that about £2,000,000 would be required to set the 
undertaking on its feet. : 

.Mr. Freeman: Is it true that there are certain large. German 
firms interested in this company ? 

Witness: No, it is not true. 

Mr. FREEMAN: And you have no firm of contractors backing 
you? 

WiTNESS: No. ! l 

. Mr. Freeman: Then the company is alone in the world, without 
a friend outside the promoters. | 

In reply to further question, WiTNESS repeated the statement 
that if they did not give a supply at jd. per unit, they could not 
pay a dividend, but he admitted that that meant an average of 3d. 

e thought that the purchase clanse carried out. the suggestion 
made in the House of Commons on the second reading. The idea ofa 
local authority purchasing a big station of 100,000 Kw. capacity, 
because it happened to be in its area was absurd. He did not think it 
was likely that the Borough Councils would join in purchasing the 
undertaking. $ i 

Mr. FREEMAN : So you really think that this elaborate clause will 
lead to nothing ? 

_ WiTNESS :, No, I dow't say that. The clause was put forward to 
meet the requirements of the local authorities. He was responsible 
for the form of the clause. He did not agree that when the time 
of purchase came the purchasing authority would be buying 
antiquated plant. He considered that an auditor of the Board of 
Trade would be able to engage expert advise as to the value of the 
plant, if his own experience was not sufficient. He would object 
to an engineer valuing the plant ; he objected to vague valuations. 

Mr. FREEMAN: Vague! 

Witness: Well, I think it would be vague. 

Mr. FREEMAN asked witness why the valuation should not be 
conducted on the lines of the Metropolitan Water Board 
arbitration. N 

WiTNESS said that the clause was introduced to safeguard the 
publie from a similar result to that of the Water Arbitratiou. 

Mr. FREEMAN: I see; this is a self-denying clause? 

Witness replied that in the case of the water companies some of 
them obtained three times their capital value. 

Mr. FREEMAN: I am sure you would not object to that. 

Mr. FREEMAN then questioned witness as to the agreements 
with the existing companies. 

WITNESS said that, so far as he knew, an agreement had been 
arrived at in the case of the County Co. Negotiations were 
pending with others, but he was not at liberty to state the nature 
of them. 

The Hon. J. D. FITZGERALD said that, as soon as any new 
agreements were arrived at, they would be put before the 
Committee. 

Lord RonEnT Ckcir, K.C., then cross-examined on behalf of the 
Charing Cross Co. and the South Metropolitan Gas Co. 

By Mr. Lewis Cowanp, K.C.: The purchase clause di& not 
secure purchase at all. He did not agree that the proposals were 


By Mr. Rica, K.C., (for the Corporation): The limited com- 
pany would have fulfilled its purpose when the statutory company 
came into existence. The Bill would then belong to the pro- 
moters. The question of what the separate shareholders of the 
company would get would be w matter for consideration. 

The CHAIRMAN remarked that the matter had been gone into 
before, but o 

Mr. Riaa@ said that no answer had yet been given to the 
question. i | 

The Committee then adjourned. 


North-East London Railway Bill. 


Mn. AsnHTON reporting from the Select Committee on Railways 
Bills, which considered the above Bill, states that with respect to 
Clause 91 (agreements as to the supply of energy) and Clause 92 
(agreements with Councils and others as to works) the Committee 
has'struck those clauses out of the Bill and substituted new clauses 
therefor in otder to comply with tbe recommendations of the 
report. In pursuance of Standing Order No. 1454 a report from 
the Board-of Trade was laid before the Committee with respect to 
the maximum fares, rates and charges proposed to be made 
applicable to the railways authorised by the Bill, in which it was 
stated that the fares proposed were in certain respects in excess of 
those usually allowed in Bills of this class, and that no provision 
has boen made in the Bill with respect to small parcels of a perish- 
able nature conveyed by passenger train exceeding 56 lb. in weight. 
The Committee have amended Clause 83 (maximum rates for 
passengers) and Clause 89 (trains and cheap fares for working 
classes) so as to give effect to the report, and have struck Clause 87 
out of the Bill and have inserted a clause prohibiting the company 
from carrying goods. By the Hill it is proposed to authorise the 
payment of interest out of capital during the construction of the 
railways, but it was proved to the Committee that the power 
to pay such interest would facilitate the raising of the 
capital authorised by the Bill, and the Committee having 
found that the - restrictions contained in the Bill are iu 
accordance with Standing Order No. 167, recommended that . 
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payment of such interest not exceeding 3 per cent. as proposed by 
the Bill sbould be allowed. The Bill contains power enabling the 
promoters to borrow by instalments in respect of the capital pro- 
pesed to be raised by fhe Bill, and inasmuch as ‘such borrowing 
would facilitate the raising. of the capital, and is accompanied by 
the usual restrictions, the Committee is of opinion that Standing 
Order No. 153 need not be enforeed. 


*. - 


14 ` 


County of London Electrie Lighting Co. Bill. 
- C Tuesday, July 18th,’ 


Tse Court of Referees, presided over by Mr. Parker Smith, sat 
to consider the objection of the City of London Electric Supply 
Co. to the London County Ceoncil and the Camberwell Borough 
Council being allowed a locus in respect of the Bill. 

Mr. SipNEY Morse, Parliamentary agent, intimated to the Com- 
mittce that the London County Council had withdrawn their 
petition. Rr. iur Env 

Mr. Munroe, who appeared for the Camberwell Borough Council, 
said that in 1896 the County of London Co. obtained a provisional 
order on agreed terms for Camberwell. The company had a Bill 
now before Parliament under which it was proposed to alter some 
of the terms of the order of 1896, aud to impose certain additional 
terms on the agreemeut. : i 

Mr. BALFOUR Browne, K.C. (for the County of London Co.), said 
they were not proposing to alter any of the terms. 

Mr. Munroe said under the Bill it was proposed to vary.the terms. 
The order said that the undertakers should not supply energy orlay 
down electric mains or works beyond the area of supply except 
with the sanction of Parliament, and there was also contained in 
thi: bergain somé curious powers of purchase. 
i The CuiRMAN said the order appeared to be quite in tbe common 

orm. abe 

Mr. MUNROE said that waa.so to a certain‘ extent, but’ under 
Sec. 60 three different methods of. purchase were given,.and the 
whole scheme from the Camberwell point of, view was to get a 
separate and complete undertaking. Now, as a matter of fact, the 
company. instead of putting up a generating station in Camberwell, 
supplied Camberwell, through Lambeth, from a generating station 
in Wandsworth. There had been communications’ between the 
Borough Council and the company on this matter, and the Borough 
Council contended that the action of the company was illegal. . 

The CHAIRMAN: If it is illegal why have you not taken pro- 

Mr. MUNROE said it had not been thought desirable so far to do 
so, but when the time came for purehnse, the matter would have to 
be gone into. By Clause. 19 of the company’s present Bill, they 
were seeking the power to supply for haulage and traction purposes 
any railway or canal or tramway at a point within the area, for use 
outside the area. — ~ Z eus S x E: 

Sir CHANDOS LEIGH pointed out that Clause 19 would not affect 
the local authorities’ right:of purchase. i: ee 

Mr. Muxnok said if the Bill went through, the company could use 
the existing mains to give the supply for haulage and traction. 
The Borough Council’ was only entitled to purchase under the 
Order -of 1896 the undertaking ‘authorised by that Order, and, 
therefore, anything authorised by the present Bill would not 
come in. 

The CHAIRMAN asked if this Act would not be construed as part 
of the previsional order. > P.se troon. 45 rst 

Mr. Musrog thonght not. | 

The CHAIRMAN said he did not sce where the Council would be 

damnified, although possibly at the time of purchase if the com- 
pany was supplying through one of the mains to a railway they 
might be in an awkward position: ^ ' > -> C ie” 
. Mr. MUNROE said: that assuming the BiH passed, and assuming 
the company laid a fresh main in Camberwell which: rau to a poiut 
and supplied a railway. When the time for purchase came the local 
authority would naturally want to make aN the profit it could, but they 
would find that one of their biggest customers would be in the 
hands of the company from ‘whom they had to purchase. . The 
company would say ‘‘ You cannet touch the independent cable 
we have put down with the authority: of Parliament.” 

Mr. Batrour Browne said the company took no power to lay 
down mains by' the Bill. AE du | 

Mr. MvWnoEB said the local authority: had negotiated for the 
purchase of the undertaking, and were told that a certain portion 
of the Wandsworth station belonged to them. The company had 
avoided putting up'a generating station in Camberwell, and now 
they wanted to complicate the matter more by mixing up the 
business Since 1896 there had been at attempt to mix it up so 
that when the local authority came. to:.buy they could not get a 
separate and complete undertaking. , TE 

Mr. BALFOUR Browne pointed out that there was nothing in the 
agreement with the Camberwell Borough Council which provided 
for a generating station in Camberwéll. `- TTE nm 

The Court granted the. Camberwell Borough Council a oeus on 
Clause 19 only. "P 


Doat 


- Wednesday, July 19th. | | 
Sir A. H. Brown’s Select Committee. of the House of Commons 


sat on Wednesday, to consider the Bill of the County of London. - 


Electric Supply Co. The promoters. were represented by Mr. 
Balfour Browne, K.C., Mr. Moon, K.C., and Mr. Shaw, and the 
Camberwell Borough Council, who opposed, were represented by 
. Mr. H. Lloyd, K.C., and Mr. Muntoc The Borough Councils of. 
Southwark and Batterepá petitioned ‘against alterations in thd Bill.: 

Mr. Moos, K.C., opened the promoters’ case, and said the Bill 


had passed the ordeal of consideration by Lord Camperdown’s 
Committee of the House of Lords. The County of London Co. was ` 
authorised to supply electricity for all purposes ín a number of 
different * areas, including Finsbury, Shoreditch, Wandsworth, 
Soythwark, St. Olaves, Camberwell, Holborn and St. Giles. The 


. effect of the company’s legislation was to authorise the company to 


supply in the: districts of cight local authorities, with a total area of 
nearly 23 sq. miles. The company had also obtained a Board of 
Trade order for the supply to a further large district in the neigh- 
bourhood of Croydon. The Bill now before the Committee was 
mainly to put the company into the position of being able to meet 
the very largely increased demands for electricity which had arisen 
and was arising, and. also to supply electricity at a cheaper rate. 
The units sold by the. company had increased from 3,000,000. in 
1900 to over 7,000,000 iu 1904, which was an increase of 140 per 
cent, while the power units sold had increased from 478,000 units 
in;1900 (which was the infancy of. power supply) to 2,318,000 units 
in 1904. The company also asked, for power to supply electricity 
for railway companies and tramway companies, to be used not only 
in the area of supply but also outside the area of supply. . 

"he CHAIRMAN asked if it.,was;not the fact that the Bill of the 
North Metropolitan Electric Power Co., which contained a similar 
clause, had been carried ? 

Mr. Moon said that was so. All that they were asking was to 
adapt past legislation to modern requirements. There were a 
number of railways which went through their districts, which they 
might supply if they had the powers. The various districts of the 
company were supplied from two generating stations—one in the 
City Road and one in Wandsworth. The company had been in 
nogotiation with both the Loudon and Brighton Railway Co. and 
the London County Council for a supply of electricity for traction, 
but, of conrse, as they had not the power to supply for use outside 
the area, they were unable to make any contract. The power they 
asked for was in Clause 19, and the Court of Referees had limited 
the opposition of the Camberwell Borough Council to this clause. 
The clause was assented to by all the other bodies in whose districts 
the company operated, and therefore the sole question for the 
Committee was whether Camberwell should be excluded from the 
operation of the clause. By the terms of the Camberwell provisional 
order of 1896, the Borough Council had power to purchase in 1931, 
but they could exercise the right of purchase at any time before 
that date, on conditiou that they paid £133 for every £100 
properly expended by the company on the undertaking, and 
ous ty capital account The petitioners objected tu Clause 19, 
on the ground that it would prejudicially affect them when the 
time for purchase came, and they pointed out that the powers would 
apparently all form part of the undertaking, while there would be 
nothing to prevent the company from using works which would 
form part of the undertaking. ‘The local authority was afraid that 
the company might construct works far in exeess of the require- 
ments of the borough, and .that they would be required to buy 
them Ifthe rompany did lay a main for the purpose of carryiug 
out..the. powers of the clause,. i$ would have to be determined 
whether that would be part of the undertaking which the Borough 
Council would have to buy. IP ! 

Mr Lrovp pointed out that the only power the company had to 
lay mains, would, be under the provisional order of 1896 . No 
power to lay mains was taken under the Bill now befure the 
Committee,  . BE ae ae E . . P ines 

Mr. MooN said that by tbe Order, of 1896 the company was 
obliged to keep proper accounts of the Camberwell undertaking, 
which were to’ be audited by an auditor appointed by the Board of 
Trade, and further, an arbitrator wf the. Board of Trade wasto 
determine what had been properly expended on the undertaking, 
If, therefore, any works were oarried out for the purpose of Clause 
19, the Board of Trade would not -allow- it as capital properly 
expended. on the undertaking, . and,’ therefore, the Camberwell 
Borough Council would not be atfected. : 

The CHAIRMAN asked whether, in respect of any ‘works the com- 
pany might construct for carrying out the powers in Clause 1Y,.they. 
could be bought out. 2 l T i 

Mr. Moon replied that the company would. be -left with those 
works. They had mains running through other districts in the 
same way. TN 

Mr. C. P. Sparks, chief engineer of the company, was called, and 
bore out Counsel's opening statement. He stated that negotiations 
had taken place with the London and Brighton Railway Co. for a 
supply of 1,500 kw. to commence their electrification next year, 
and these negotiations were on the basis of making a contract. for 
seven years. He had also uegotiated for the supply of electricity 
to the London Southern Tramways Co., but the Bill of that com- 
pany was thrown out by «a Parliamentary Committee. It might 
be qecesrary to expend money iu Camberwell to carry out the 
oo under Clause 19, but there was no present intention to 

O 80. 


Cross-examined by Mr. LLovp, WirNEsS said the company 
supplied Camberwell from the Wandsworth generating station, 
and the auditor charged part of the machinery to the Camberwell 
undertaking, Up to the present about £24,000 was charged for 
machinery... If the preseut mains were utilised fur the powers 
under Clause 19, he supposed they would be charged to Camberwell 
as part of the undertaking. 

Mr. R. Renwick, secretary -of the County of London Electric 
Supply Co., said the Board of Trade auditor would decide what 
maius should bo charged to Camberwell. At present certain maius 
in Camberwell were not charged to capital. CET 

After further discussion, the Committee intimated that they would 
be prepared to pass the preamble if the promoters-would bring up 


. a clause dealing with any mains which might be laid for thy 


purposes of Clause 19. 
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After an adjournment, Mr. SHaw submitted the following 
proviso to Clause 19:—'' Any expenditure on electric lines to be 
laid down by the company in the Metropolitan Borough of Cam- 
berwell for the purpose of this section shall not be charged against 
the Council of that borough in the event of their purchasing the 
undertaking authorised by the Camberwell Electric Lighting 
Order, 1896, under Sub.-sec. 2 and Sub.-sec. 3 of Sec. 60 of that 
order." AE 

The Committee adopted the clause. 


Central Electric Supply Co. Bill.—The Court of Referees, on 
Tuesday, July 18th, had before them the objection of the Central 
Electric Supply Co. to the London County Council being allowed a 
locus against their Bill now before Parliament. Mr. Blennerhassett 
appeared for the County Council, whose lucus was disallowed 
except so far as it had reference to Clause 4, which related to the 
question of the Building Acts. 

Aberavon Tramcays.—The Chairman of Committees of the 
House of Lords has informed the House that the promoters of the 
Aberavon Tramways Order in Tramway Orders Confirmation Bill 
(No. 2) do not intend to proceed further with the order. 

Third Reading.—In the House of Commons on July 20th the 
North-East London Railway Bill was read a third time. 

In the House of Lords on July 21st the Great Northern, Picea- 
dilly and Brompton Railway (No.1) Bill was read a third time, 
amended and passed. 

In the House of Lords on Monday the Shropshire, Worcester- 
shire and Staffordshire Electric Power Bill, the Paisley District 
Tramways Order Confirmation Bill, and the Glasgow Corporation 
(Tramways Consolidation) Order Confirmation Bill were read a 
third time. 


- 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion iu this column should 
be written on one side of the paper. Free use of fictitious names, d'ea 
may be made, Answers are furnished by a duly qualified. lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the cleus which he may er press. | 


en — a 


"CABLE" writes:—“ Can you say whether an electrical supply 
authority (corporation or company) can legally make a charge for 
laying in a supply main from a street where no private service is 
used, except the short length through the wall and^to fuses, say, 
2 ft? Can they give any reduction in the price of current con- 
sumed by one shopkeeper, while another pays the ordinary price 
charged in the district ? ” 

*,* The law relating to the first question put by “Cable” 
appears to be laid down in the schedule to the Electric Lighting 
(Clauses) Act, 1899. It is there provided (by Clause 27) that the 
undertakers shall, upon being required to do so, by the owner or 
occupier of any premises situate within 50 yds. from any distributing 
main of the undertakers in which they are, for the time being, 
required to maintain or are maintaining a supply of energy 
for the purposes of general supply to private consumers 
under the special order or the Board of Trade regulations, 
give, and continue to give, a supply of energy for those premises 
in accordance with the provisions of the special order aud of the 
said regulations, and they shall furnish and lay any electric lines 
that may be necessary for the purpose of supplying the maximum 
power with which any such owner or occupier is entitled to be 
supplied under the special order, subject to the conditions following 
(that is to say): The cost of so much of any electric line for the 
supply of energy to any owner or occupier as may be laid upon the 
property of that owner, or in the possession. of that occupier, and 
of so much of any such electric lines as it may be necessary to lav 
for a greater distance than 60 ft. from any distributing main of the 
undertakers, although not on that property, shall, if the under- 
takers so require, be defrayed by that owner or occupier. It 
follows from this that if the boundary of the consumer's premises 
is within 60 ft. of the mains that distance must be spanned by the 
undertakers at their own cost; the cost of the lines laid on the con- 
sumer's premises must be paid by the consumer, 

The second question appears to be answered by the Electric 
Lighting Act, 1882, Sees. 19, 20. Sec. 19 provides that where a «upply 
of electricity is provided in any part of an area for private purposes, 
then except in so far as is otherwise provided by the terms of. the 


provisional order authorising such supply, every company or: 


person within that part of the area shall, on application, be 
entitled to a supply on the same terms on which any other 
company or person in such part of the area is entitled under 
similar circumstances to a corresponding 
See. 20 the undertakers shall not, in making any agreement 
for a supply of electricity, show any undue preference to any 
local authority, company, or person, but, save as aforesaid. they 
may make such charges for the supply of electricity as may be 
agreed upon, not exceeding the limits of price imposed by or in 
pursuance of the licence, order, or special Act authorising them to 
supply electricity. It is apprehended that these sections operate 
to prevent undertakers making any difference in their treatment of 
two shopkeepers within their district, 


supply; and by, 


i CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession, 


Electrical Engineering Extraordinary in South Africa. 


In craving a small amount of your valuable space, I must 
offer as my excuse, amongst other things, that this is my 
first offence, and that my subject is of the utmost import- 
ance to the engineering profession. 

At the present time South Africa is inflicted with a surfeit 
of gentlemen sent thither by firms of good standing in the 
electrical industry, both in England and other countries 
(although, being a firm believer in Mr. Chamberlain’s fiscal 
policy, I have more interest in the former), to represent 
them in the electrical engineering industry. That these 
gentlemen have most inestimable social and commercial 
qualities is without a doubt, but that they have only the 
most meagre technical knowledge is, I regret to say, the rule 
rather than the exception : in fact, in most cases, the repre- 
sentatives of large electrical engineering firms in this country 
are purely gentlemen versed in commercial knowledge and 
entirely devoid of technical. knowledge’ of the important 
specialities they represent. 

Can it be wondered at then that electrical engineering in 
South Africa is suffering from ** quackism,” and that the 
industry is stultified, and is not making such rapid strides as 
those interested in the ** profession " from more than a mere 
avaricious point of view could wish ? 

I do not for one moment say that it is necessary or even 
possible to find gentlemen possessing both the requisite 
technical and commercial training to represent such firms in 
South Africa, especially when it is understood that intrigue 
plays such an unfortunately large part in all business, and that 
in the case of the engineer, if he gives such time and attention 
to his profession as will enable him to master its intricacies, 
he has not the ime at his disposal to fathom the sordid 
idiosynerasies of commercial life. 

It would therefore appear necessary, if adequate repre- 
sentation is to be afforded to such an important industry, to 
provide the services of both a qualified engineer as well as a 
commercial manager. 

I am afraid that the electrical engineers anc their ** Com- 
mercial Satellites " in. England are inclined. to look down 
upon the electrical engineers of South Africa, but do not let 
the fact be lost sight of that the clectrical engineers of South 
Africa are the * Pioneers of the Electrical Empire.” 

Tn this country clectrical engineers have many and vast 
obstacles to surmount before their objects can be achieved, 
and vet how often are schemes in this country condemned 
out of hand by visiting engineers because such economics are 
introduced as overhead maing, and such expensive apparatus 
as superheaters, feedheaters, &c., are omitted, and * smoke 
Stacks " are made of steel and are not superb and expensive 
structures of brick. 

Is it supposed for one moment that the designer of the 
scheme did not know that underground cables are more 
desirable than overhead mains, or that brick stacks are more 
beautiful than common steel ones, or, again, that feedheaters 
and superheaters, &e., lead to economies which vastly out- 
balance the annual charges on the first cost * I say is it 
supposed that the designer did not know these facis? If so, 
let my criticising technical brethren pack up and return 
whence they came before the superstructure of reasoning, 
based upon such a false foundation, crumbles about their cars. 

There is only one reason, and can only be one reason, for 
not introducing snch economies iuto the first cost of a 
scheme, and that is shortness of capital, for had the designer 
included in his estimates all thezappliances he would have 
wished to have seen installed, then tlie necessary capital would 
not have been forthcoming and the scheme would not have 
had existence. 

Let us go a step further. In this country technical labour 
is expensive and rare, and engineers are called upon to carry 
out vast schemes without the usual engineering facilities : it 
therefore behoves them to have an intimate and practical 
knowledge of all details of their profession. In some cases 
it has been necessary for the engineer-in-charge to give 
actual practical tuition in some remote branch of engineering 
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science, and woe betide him if he has not had the advantage 
of a sound and practical training, and has not an intimate 
knowledge of his profession—he little wots of the troubles 
that await him in South Africa. 

Then how in the name of goodness can manufacturing 
firms suppose that commercial men, who go through every 
conceivable contortion, and twist themselves into every con- 
ceivable shape in their endeavours to carry on such a tech- 
nical business: as electrical engineering, can ever be a 
SUCCESS ? 

Neither are the technical men always truly commercial, 
for within & very recent period one of the satellites of high 
standing in that particular branch of the electrical. industry 
visited our shores, and during his sojourn amongst us was 
requested to give an opinion upon a case where a foolish 
mistake had been made. The circumstances of the case were 
briefly as follow :— | 

A small supply company having somewhat outgrown its 
distributing system (a common ailment which distributing 
systems have, especially when requested to perform a much 
greater duty than they were -designed for), the supply com- 
pany had (no doubt through inadequate technical advice) 
made the foolish and elementary mistake of planking down 
another generating station at the end of the line and in a 
sparsely populated district, and, forsooth, had equipped such 
generating station with oil engines. 

The question asked the satellite was what should be done 
now ? 

The answer given was :— As you have installed the oil 
engines, keep them, otherwise I should have recommended 
you to increase your copper." 

Imagine it, what an uncommercial technical satellite, to 
give advice to run. two stations, pay out extra wages, incur 
the extra annual charges of depreciation, repairs, stores, &c., on 
running a station, rather than, having made a mistake, to get 
out of it as cheaply.as possible, and increase your copper and 
make use of the plant you already have, and thereby make 
an enormous annual saving. 

But, perhaps, I am at fault, it is not. so much a question 
of the ** uncommercial technical man” as the ** commercial 
non-technical man ; " however, have it which way yon will, 
it has equal weight of argument. 

But to return from my digression. Let me give two 
amusing, but. true, instances. which serve to bring home to 
my professional brethren some absurdities to which this 
commercial would-be-technical element leads. 

In one case the * representative " of a large engineering 
firm asked & South African engineer if there were many 
steep gradients on the Cape Government railways, and on 
being informed that there were many gradients of 1 iu 40 
he replied :—“ Oh! that is nothing, in my professional 
travels, I have come across many railways with gradients as 
steep as 1 in 80 17 

Being of a polite nature and not wishing to hurt the 
representative's susceptibilities, the South African engineer 
said :— Yes," and smiled, but like the parrot, he thought a 
lot, and being charitably inclined put it-down to a disordered 
bread basket due to the combined effect of a sea voyage and 
a change of climate. f 

Iu the -other case the “representative,” being shown 
some new boilers, and being informed that they were rather 
expensive, remarked, * Why ? are they all cast in one 
piece ? " 

In this case I believe the smile broadened, but after all 
the poor * representative " was not to blame: he was placed 
in a false position, and was only doing his best to sustain his 
end of life's little- burdens. 

In conclusion, let me say that the engineers of South 
Africa have the temerity to consider themselves equal to 
their technical brethren in the same status “at home." 
After years of practical experience in a country practically 
devoid of the usual engineering facilities for carrying out 
work, I have definitely come to the conclusion that they are 
not far wrong, but I have also arrived at another conclusion, 
aud that is, that * representatives " in South Africa do more 
to retard the progress of the electrical industry and ** hammer 
hails into its coffin " than anything else. 


E. J. Clifford-Jones. 
Cape Town, June 26th, 1905. 


Telephone Etiquette 

For some time past the unsatisfactory arrangements made 
hy some firms with their telephone service have been the 
cause of some little vexation to myself and to others. 

To illustrate my meaning, I will relate an experience of 
yesterday :—1I had occasion to call up a well-known firm of 
cable makers, and on getting through was grected by a small 
boy with the usual, * Who are you”; having given full par- 
ticulars and stated the nature of my business, [ was told to 
* Hold on,” and after a little delay a female voice required 
to kuow who ] was and my business. "his I repeated, and 
once again was requested to ** Hold the line.” Some further 
delay occurred ; then a man’s voice called, * Who are you ?” 
This I again stated, and thinking at last that 1 had got 
hold of the proper person to deal with the matter, I entered 
fully into the business. I was required to "Hold on” the 
third time, and a second man's voice desired to know who I 
was. Evidently not one word of the information given to 
the three previous speakers had been passed on. [ protested 
that I had already given this information, and stated my 
business to previous speakers ; thereupon the gentleman at 
the telephone took umbrage and hung up his telephone, and the 
order which I desired to place with the firm has been. given 
elsewhere. Surely there should be no difficulty in arranging 
for the lad at the telephone to take down the name and 
message, secure the attendance of the gentleman who could 
deal with the matter, and state the information already 
received. | 

If this were a solitary case, it, perhaps. wonld not be 
worth while asking you to draw attention to the matter ; but 
a number of firms that I have to deal with manage their 


-telephone in the same manner, causing a woeful waste of 


time, not a little vexation, and sometimes, as in. the above 
"use, loss of business. l 
Telephone. 


C. & C. Patent Trolley Head. 


In your short but excellent comment upon our invention, 
the * Cherry & Clive” patent trolley head. (shown by our 
agents, Messrs. R. W. Blackwell & Co., Ltd., at the Tram- 
ways Exhibition), there was one remark meant to be favour- 
able, but. misleading somewhat, and detracting from the 
efficacy of our invention, and is not according to the perfected 
principle we have produced. Your report stated that “the 
wire finders can be brought into the best position by fenis/imjg 
the rope." After years of thought we have arrived at the 
independent. revolution of the fork and wire finders ; so that 
the rope is xot intended to fiis! either. by accident or. the 
operator's will. This independence of. revolution is produced 
by a revolving table on the top of the shaft; this table, 
when lowered by the pulling of the rope by the operator, 
jams the two rocking levers, which force up the two vertical 
links, which raise the two wire finders and hold them erect 
until they claim the current wire. The fork, &c., nof only 
revolves i the pocket of the frame, but also. around the 
centre shaft, which shaft is held stationary by the vope's 
downward pressure. I feel sure you will permit this expla- 
nation to reach your subscribers, as the above remarks are 
according to our specifications (provisional and complete 
accepted), and this. improvement is re-yalented upon our 
master patent, which you so kindly alluded to January sth, 
1904. 

John T.: Cherry. 
Plymouth, July 23rd, 1905. 


N.B.—Our patent trolley head is known now as the “C. 
and C. Trolley Head " among business firmis. 


The Value of the I.E.E. 


I had intentions of asking you to insert a letter in these 
columns in answer to. the above correspondence a few weeks 
avo, but on second thoughts refrained from doing so, thinking 
it might only be waste of time; but as the so important 
matter is being taken up let us hope for some sound lines of 
reform. 

“Ts a member admitted into the Institution by his ability 
or his popularity ?" The majority will answer the latter, 
and in my case Í have found it so. One need not suppose I 
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am prejudiced because I have not been successful, and Í 
don’ b think I am the only one who has been so unfortunate 
as not to be able to grasp the hand of a M.I.E.E. 

" About two years ago, desirous of becoming an associate, I 
wrote for ‘and received a form to be filled in, together 
with, regulations, &c. I therewith started writing to the 
engineers I ‘had served. Some replied, others did not—as 
ig What bécame of them or my letters I could not say; those 
T 10 HE gave me every assistance, but, alas, I was one 

short, which up till now still remains the case. As a 
gi ML deal of. time was being lost looking for the missing one, 

L thought it ady isable to write to the Secretary (giving him 
all, par rticulans | of training, &c.) who might give me some 
assistance, ‘but to my surprise he told me he was unable to 
do, anything in. the matter until I could get the other 
signature, € also enclosing another revised form. 

J eanuot see my way clear to keep moving about in order 
to secure . the signature I require, consequently I have 
given. it up ‘I may say I am not one such as “ Common 
Sense” describes in his No. 1, for I have had 3 years’ 
practical workshop and 53 years’ ‘central station experience, 
inc uding apprenticeship, assistant and charge. 

I write this not to be shouldered into the “ rolden bed," 
ds no doubt many are, a few of whom I know of. 

hanking you for the insertion of this, and hoping for a 


better system to test ability, until then [ am 
Hopeless. 


“Steel Direct.” 


"Phe steel -— out, on analysis, to be white pig (carbon 
$ 38); beyond this, I offer no comment on this remarkable 
piece of apparatus, and the still more remarkable claim for 
making steel direct. | 

I will, however, for your information, submit the follow- 
ing, as it bears directly on the electric smelting of ironsand. 

Some months ago I was requested by a New Zealand 
syndicate to report: ttponithe possibilities of. making iron and 
steel from ironsand. J operated upon some 35 ewt. of the 
sand without briquesting fimt reducing it to pig-iron, and 
then, by a second: process, conyerting this pig to steel. The 

result, of the double operation was 18 cwt. of good market- 
aie steel, made. up in billets. This steel (or some of it) 
was made up in Sheffield, and now takes the form of files, 
saws, knives, &c. . 

.. Lhe cost. of electric cnergy in the first operation was 
roughly 8s., and for the second operation 8s. 6d., basing 
these figures on the 40s. per E.H.P.-year valuation. No 
effort was made in, the direction of efficiency or the preven- 
tion of waste. . 

There is not. tlie slightest aonb as to the value of the 
process for this New Zealand industry. The type of furnace 
used, by me for the work was the “ arc,” which very readily 
lends itself to ye-fluxing and perfect refining. I have my 
own patented furnaces “for the two processes, and am now 
building both to a capacity of 2 tons. I shall be pleased 
to send you samples of the steel made from ironsand, and 
to afford any fuller information... , 

"The time occupied. in the two operations referred to by 
ae was 36, hours, but. t Was w orking with a small furnace 


i under difficulties. oe. 
' ü uc Scott Anderson. 


"Sheffield, July 24th, 1905." " 
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- Mn. J USTIOE luptav, in the King's Bench. Division on Saturday, 
heard this action, in which the plaintiff sought to recover a sum 
.of £500 alleged to be due under a covenant in a deed dated 
June, 1899. The defendant was an electrical encineer, and. chair- 
man of the High Wycombe Electrie Lighting Co. . 

Mr. SHEWELL Cooper, for the plaintiff, said she was desirous 
-O£ having her son apprenticed to the defendant to learn the 
business of electrical engineering, with a view to his becoming 
a partner and purchasing a share of the business For this 
purpose she advanced: the defendant £650; of which £150 had 
since been returned, the remaining £500 being set off against 


the share of the business. . Plaintiff's son received a salary 
of £2 a week, and it was provided in the deed that if the interest 
was duly paid and no covenant broken, the principal sum was 
not to be called in, except in accordance with the terms of the 
agreement. It was, however, mutually agreed in February, 1901, 
that the share of the business should not be purchased, and 
plaintiff's case was that, on that agreement being come to, what 
was left of the deed became a simple mortgage, and that the 
principal money could be called in. 

Mr. Gore Bnows, K.C., for the defendant, said the money had 
been advanced to put into the business, and it was known to both 
parties that it could not be repaid without bre aking up the business, 
It was for that reason that the express bargain wus made, that so 
long as the defendant paid interest and did not make default he 
shou d not be required to pay the principal. The fact that he had 
been released from taking plaintiff's son into the business did not 
alter the bargain. 

His LonpsuiP said it was true that as the deed was originally 
drawn, the usual result of a mortgage was interfered with by the 
proviso, but the proviso turned on the clause by which plaintifi’s 
son was to become a partner. The money was not to be repaid 
éxcept by taking him into partnership. When that clause ceased 
to exist the whole reason for the proviso was taken away. ‘The 
money was clearly repayable, and there must be judgement for 
the plaintiff. 


RENE & Co. v. WOLF. 


IN the Lord Mayor's Court, on July 19th, judgement was given in 
this case. The case was previously before the Court, the proceed- 
ings at the time being reported in the columns of the ELECTRICAL 
Review. The plaintifis had brought an action against the defen- 
dant to recover the price of goods supplied. Amongst the items 
sucd for was the price of certain clectri¢ sparking plugs. These the 
defendant refused to pay for on the ground that the bulk supplied 
Were not according to sample, and were defective by reason of their 
becoming short-circuited when used in a motor engine, The 
Assistant Judge, Mr. F. S. Jackson, before whom the case was tried, 
had the assistance of Mr. Cozens-Hardy as an assessor, ‘Lhe 
Assistant Judge said that at the trial it was agreed that Mr. 
Cozeus- Hardy should take away a certain number of the plugs for 
the purpose of tests being made. Those tests had now been made, 
and he ( he Assistant Judge) had received a report. According to 
that report Mr. Cozens-Hardy came to the conclusion that the mica 
ciyarette in the plugs supplied. by the plaintiffs was not in accord- 
ance wth the sample, and that although some of the plugs were 
capable of being used on motor-cars, they occasionally missed fire. 
When there was a breakdown it was generally at the end of the 
mica cigarette. Upon the report he would enter judgement for the 
defendant. Leave to appeal was given. 


BUSINESS NOTES. 


The King's Visit to Manchester.—On the occasion 
of the King's recent visit to Manchester, the manufacturers of 
Trafford Park combined to erect a triumphal arch, and a photo- 
graph of this has been sent to us. The idea is somewhat original, 
inasmuch as the arch is composed of manufactured products of 
almost every kind. At the back of the arch to the left the 
WESTINGHOUSE Co, had the carcass of a large alternator. The 
cables of Messrs. W. T. GLOVER & Co., LTD., stood out well, and 
various other electrical industries in the park occupied prominent 
positions, The principal motto, printed right across the arch, 
“Wake up, England ; Trafford Park is Awake,” was rather a happy 
one, and we understand that it drew a letter of interest and com- 
ment from the Prince of Wales. The other mottoes at the sides 
were “ Facilities Beget Trade " and ‘Trade Begets Prosperity " 


Tramway Contract.—We understand that MESSRS. 
J. G. Wuite & Co., Lrp., who are now making an issue of capital, 
have just secured a ‘contract amounting to upwards of £400,000 for 
the complete construction of tramways, &c., at Para, Brazil. 


Electric Motors in Gas Works.—The Britis 
ELECTRIC Praxt Co., Lrp., have obtained an order from the 
Falkirk Corporation for the complete equipment of electric motors 
for their new gas works. This gas works is believed to be the first 
in Great. Britain to be completely and exclusively driven through- 
out by electric motors. The power will be supplied from the 
Falkirk Corporation electric supply station. 


Switchgear Contraets.—Mrssns. FERRANTI, LTD., 
have recently reccived the following orders for switchgear, &c :-- 
Cardiff, —Motor-generator switchboard. 


Burnley.—pn.c. switchgear extension, l 
Newcastle and District Electric Lighting Co., Ltd.—p.c. 


extension. 
Metropolitan E. 8. Co., Ltd., Willesden.—39,000-kw. 11,000-volt switchgear 


extensioh. 
10 4.c. and p.c. switch boards for private installations. 
Heriot-Watt College, Edinburgh.-—'Three 10-Kw. a.c. transformers, 


Mauritius.—Two 20-kw. three-phase transformers. 


French Trials of Electrical Motor Vehicles.— 
Owing to the restricted number of entries, the French Automobile 
Club has resolved to postpone the trials of ‘electrical vebicles which 
were to have been held early next month. 


switchgear 
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Sunbeams at Play —The workmen with members of 
the staff of the Sunbeam Lamp Co. journeyed to Redcar on Satur- 
day, the 22nd inst., for their annual outing. A very enjoyable 
time was spent. Sports were indulged in during the morning, and 
the rest of the day was giyen up to boating, bathing and driving. 
The company partook of a substantial repast at the Old Swan, 

driving in brakes to Saltburn and returning to the 
hostelry for tea. Mr. T. J. Grainger presided at the dinner, sup- 
rted by Mr. Herbert Edmundson, Messrs, Young, Berresford, 
Potts, Barrass and others. The principal toast, “The Sunbeam 
Lamp Co," was given by Mr. W. Young, who remarked upon the 
success which had attended their efforts during the past year. 
With such captains of industry as Mr. J. W. Edmundson, the 
managing director, Mr. H: Edmundson, and a commercial man of 
such business acumen as Mr. Grainger at the head, greater success 
_in the future was assured them. Mr. Barrass, representing the 
Glass Works now identified with Sunbeam, supplemented Mr. 
Young'sremarks. Mr. Graingerand Mr. H. Edmundson responded. 
The former gave some very interesting figures as showing the 
great advance the company had made since it began manufacturing, 
how the output had steadily increased, and their position in the 
market to-day. Only that morning, said the secretary, further 
orders had come to hand from -the Admiralty, and generally their 
business, despite the competition of the foreigner and competition 
at home, was in a highly satisfactory state. He welcomed the 
glase-makers who were present. with them in a social way for the 
first time, expressed pleasure at the cordial relations which existed 
between management and men, and provided they each did their 
in the various operations in which they were engaged, he pre- 
dicted a still brighter future for the Sunbeam Lamp Co. The 
assistant manager, Mr. Edmundson, briefly responded. Votes of 
thanks to the firm for generously contributing to the outing, and to 
the committee responsible for the arrangements, were heartily 
accorded. É : 


Book Notices.—“ Steam Engineering: A Treatise on 
Boilers, Steam, Gas and Oil Engines and Supplementary Machin- 
ery.” By W. W. F. Pullen. Second edition. Manchester: 
The Scientific Publishing Co. 4s. net. 

" The Engineering Standards Committee's Report on the Effect 
of Temperature on Insulating Materials." Report No.22. London: 
Crosby Lockwood & Sons, and The Committee, 28, Victoria Street, 
S.W. 5s. net. - 

“The Physical Review." Vol. XXL, No. 1, July, 1905. Under 
the co-operation of the American Physical Society, Lancaster, Pa., 
N.Y., and London: Macmillan & Co. . 

“Electric Traction.” By R. H. Smith. 
Harper & Bros. 9s. net. 1 

"Commercial Economy in Steam and other Thermal Power 
Plants as dependent upon Physical Efficiency, Capital Charges and 
Working Costs." By R. H. Smith. London: Archibald Constable 
and Co. 24s. net. : 

We have received a copy of the first number of the Rhodesia 
Review, a quarterly for shareholders and settlers. It is edited by 
Mr. Perey Lindley, and can be obtained at 30, Fleet Street, E.C. 
It is a publication whieh will interest those who are following the 
eourse of Rhodesian affairs and finance. 


Catalogues and Lists.—Mxssns. FRAMPTON, PAINE, 
AND Jackson, 29, Old Queen Street, Westminster.— Illustrated price 
list of ventilating fans, table, bracket and ceiling patterns, railway 


Dondon and New York: 


carriage, porthole, and other types. Sizes, code words, weights and | 


prices are given. l . 

Mr. C. R. Heap, 28, Hatton Garden, E.C.—Circular describing 
the * Case " controller for crane motors, hoists, and all work where 
à wide range of speed is required. 

The ErrcrRicAL TRADES SuPPLY, Lro., Britannia Works, Great 
Charles Street, Birmingham.— Various new publications have just 
come to haud. One is a catalogue and price list of electrical porce- 
lain ware; another is an abridged list of cord pendants, ceiling 
fittings, brackets, electroliers, and standards; a third is a well- 
ilustrated and interesting catalogue of portable electric drilling 
machines, and yet another gives prices and illustrations of E.T.S. 
damp and dust-proof electrical fittings for collieries, ironworks, 
ships, mills, &c. . 

Messrs. Bascock & Wircox, Lrp., London.—Interesting pocket 
pamphlet with many reproductions from photographs, showing their 
well-known water-tube boilers in use in electric light and traction 
stations in all parts of the kingdom. An imposing list of some of 
the more important stations at home and abroad is given as 
evidence—if any be needed—of the great popularity of this boiler. 

Mr. Dovaras WE tts, Brussels.—A 54-page pocket-size catalogue, 
printed in French, of the electric conduit wiring and fittings 
specialities of the Metallic Seamless Tube Co., Ltd., for which Mr. 
Wells is Continental agent. 

Messrs. J. H. Tucker & Co. Sampson Road North, Bir- 
mingham.—Full catalogue (64 pp.), giving particulars, illustrations 
and prices of a great variety of electric lighting accessories, in- 
eluding tumbler switches, ornamental switch-covers, wall and floor 
sockets, distributing fuseboards, ceiling roses, counterweight sets, 
cut-outs, lampholders, knife and other types of switches, &c. i 

Messrs. Mayor & Courson, Lrp., Glasgow.—August calendar 
card, on the reverse side of which are given curves plotting data 
Telating to a Pick-Quick electric coal-cutter installed at a Lanark- 
shire colliery. | 

Messrs. WarracH Beros., 57, Gracechurch Street, E.C.— List of 
the “ Evertrusty " wire-embedded gauge-glass protectors. 

THe IwxPROvED ELECTRIC Grow Lame Co, LTD., 7, Great 
Newport Street, W.C.—Illustrated circular of their new patent 
Titania fans and scent-diffusers. 


Aron ErEkcrRicITY Meter rp., 114, Union Street, Borough 
S.E.—'' Notes on Meters and Useful Data” is the title of a new 
pamphlet just received containing numerous illustrations of the 
Aron types of meters (motor, switchboard, supply type, battery, 
tramear, and other meters), and a good deal of information of 
value relating to them. Particulars of some recent improvements, 
such as silent winding, help springs, and springing counter are 
detailed. 

Messrs. MicHaEL Par & Co., Parliament Mansions, Victoria 
Street, S.W.—Circular of their Palite commutator compound. 

WEsTERN ELECTRIC Co, North  Woolwich.—Information 
Bulletin No. L 102, describing their latest type of telephone set, 
specially adapted for electric traction systems. 

THE GENERAL ELECTRIC Co., Ltp., London.—New catalogue, 
well illustrated, dealing with the “ Witton ” single and polyphase 
induction motors. A full specification of the motors is printed 
accompanied with views of parts and complete motors, also par- 


. ticulars and prices of starters, tables and diagrams of dimensions.’ 


Half tone views are given of three-phase motors supplied to the Man- 
chester Corporation, Woolwich Corporation, Westminster Electric 
Supply Corporation, and the Admiralty’s new naval hospital sub- 
station. The company has receatly made great progress with its 
single and polyphase machinery, and has obtained contracts 
therefor for among other places, South London, Hastings and 
Reigate for single-phase, and Dublin’and Cardiff for three-phase. 


The Aston “Worm Feed" Brush-Holder.—The 
brush-holder illustrated herewith forms one of the many specialities 
of Messrs. VEniTYS, Lrp., of Aston, Birmingham, who are the 
patentees and sole makers of the device. The holder shown is of 
the box type, and is arranged for rigidly fixing to the brush pillar. 
In order to do this the tube of the holder is split through half its 
length, and an encircling clamping ring and key serve for tightening | 
on to the pillar. The carbon brush is pressed down through the 
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holder by two small rollers attached to the end of a lever pivoted , 
on the brush pillar. The worm gear, also centred on the latter, 
when rotated by means of a thumb-screw, exerts through a spring 
connection the requisite pressure on the lever and brush for the 
required adjustment. The lever is extended beyond the pressure 
rollers to provide a ready means of raising it, to try the tension or 
remove the carbon ; its downward movement is confined to a slot, 
and it cannot touch the commutator. As the thumb-screw is pro- 
vided with an insulated knob, it can be safely adjusted while 
running. "This simple device has been approved in many quarters, 
and will doubtless interest all dynamo and motor users. 


Automatic Fire Alarms,—From the Aberdeen Free 
Press.—The utility of the May-Oatway fire alarm was demonstrated 
on 21st inst. in connection with an outbreak of fire at the meal mill 
in Berryden. The fire was caused by an overheated bush on the 
first floor of the mill, and at once the alarm automatically notified 
the fire brigade of the outbreak. Nothing was known at the mill 
about the fire until a telephone message was received from the fire 
brigade station. On receipt of the information, steps were 
instantly taken to put out the fire, and the result was that by the 
time the brigade had arrived the flames were extinguished. 

News has also come to hand from New Zealand to the effect that 
the Deaf and Dumb Institute at Sumner (a wooden building) recently 
got alight, but the May-Oatway alarm is said to have saved it 
from total destruction. There were no lives lost, and the damage 
was trifling. 


To British Automobile Makers.—Messrs. Lanc- 
pown & Co. importers and inventors, of Christchurch, New 
Zealand, have written to the BRITISH EMPIRE MOTOR TRADES 
ALLIANCE, of 11, Red Lion Square, W.C., asking for catalogues of 
automobiles and accessories of all British manufacture, together 
with best prices f.o.b. for cash in London. Separate quotations are 
asked for, for chassis and cars complete of from 5-H.P. to 16-H.P., also 
chassis suitable for delivery vans and omnibuses.” Communications 


should be sent direct to Messrs. Langdown. 


Hardware and Electrical Exhibition.—On Tuesday 
the sixth annual International Ironmongery, Hardware and Elec- 
irical Trades' Exhibition and Market was opened at the Royal 
Agricultural Hall, Islington. It will continue open until August 
4th, 
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Dissolutions and Liquidations.—At a meeting held. 


. ocn June 30th at Temple Bar House, E.C., it was resolved to wind 
up Wm. AvcG's GIBSON, Lrp., voluntarily. Creditors must send 
particulars of their debts, &c., to W. A. Gibson and R. Lawson, 
34, Old Broad Street, E.C., the liquidators, by September 1st. 

THE PooLE AND District ELECTRIC TRACTION Co., LTD., is 
winding up voluntarily, with Messrs. E. Garcke and W. F. Cox as 
liquidators. Creditors must send particulars of debts, &e., to the 
liquidators, at Donington House, Norfolk Street, W.C., by 
August 30th. 

Messrs. A. Isherwood and G. R. Burnett (SHEFFIELD ELECTRIC 
BELL AND TELEPHONE Co., electricians, engineers and contractors, 
Sheffield) have dissolved partnership. 


Sales.—The break-up sale of the machinery and plant of ' 


Victor Coates & Co., Lro., at Belfast, was brought to a close on 
2]st inst. by Messrs. Wm. Montgomery & Son, the auctioneers. 

Aston Manor Education Committee is inviting tenders for the 
purchase of gas engines, dynamos, switehboards, &c., fixed at the 
‘echnical School. "Phe Electricity Department is inviting offers 
for a quantity of tariff clocks and time switches. Particulars 
appear among our “ Oflicial Notices” to-day. 


: Motor-Car Cable Troubles,—Messrs. W. T. GLOVER 
AND Co. have issued a neat and. substantial card, drawing attention 
to the special patent oil-proof and statie-dischurge-proof cables 
which they have devised, to overcome the troubles met with in 
connection with the ignition wiring of petrol engines. The card 
includes lighting-up tables, and will be sent to any reader on appli- 
cation. 


Trade Announcements,—The Hian Texsion Co., of 
Charlton, notify that they have removed their works to & more 
central situation, and their address for all communications in the 
future will be Hanway Street Works, Oxford Street, W. 

Messrs. FALK, STADELMANN & Co, Lro., with a view to better 
coping with the increasing bulk of their Scottish trade, are opening 
a branch establishment consisting of warehouses, show-rooms and 
offices at 74, 76 and 78, Great Clyde Street, Glasgow, to which 
address communications relating to Seottish business should be 
addressed after August Ist. Mr. A. C. Taylor is going from London 
to act as manager of the branch, he having had special experience 
of the requirements of Scottish trade. 

Messrs. Home & RowLAND, of Troughton Road, Old Charlton, 
S.E., who make a speciality of repairs and rewindines of continuous 
current and. polyphase plant, new commutators, &e., have taken 
, additional premises adjoining their present works to enable them 

to deal promptly with a large accession of business. 

Messrs. L. ANDREW & Co., of 2, Carr Street, Blackfriars, Man- 
chester, agents for the Anchor Cable Co., Ltd., announce that thev 
are now holding a large stock of “ Anchor” vuleanised india-rubber 

cables and. wires in all the standard sizes, and in 300, 600 and 
2,500 megohnis grades. 

Messrs. W. F. Mason, Lrp., of Alma Works, Levenshulme, 
Manchester, who, as recently announced in these pages, have 
sold the portion of their business relating to the manufac- 
ture and sale of gas producer plant and furnaces, together 
with their works and patent rights, to Mason's Gas Power Co., 

.Ltd. have arranged with the new company for the necessary 
accommodation for the other branch of their business pending the 
completion of new works. The chairman of Mason's Gas Power 
Co. is Mr. Wm. Beardmore, of Wm. Beardmore & Co., Ltd., of 
Glasgow. All communications should be addressed either as above 
or to Sanctuary House, Tothill Street, Westminster. 

With reference to a notice under this heading on page 1054 of our 
issue of June 30th, we understand that, although Mr. ERNEST 
Roperts has severed his connection with Messrs. NALDER Bros. 
AND THompson, Lrp., any orders that may be sent through him 
will be executed as heretofore. 


Wrexham Refuse Destructor.—We understand. that 
Wrexham has again demonstrated that the combination of refuse 
destructor with electricity works can, under able management, be 
worked successfully. Mr. Sillery, the electrical engineer, reported, 
on June 7th, to his Committee that the Meldrum destructor had 
worked continuously for 12 months without stoppages, and without 
incurring a cost of one penny for repairs, 


Dividend.—A first dividend of 10s in the £ in re 
MeGuire Manufacturing Co., Ltd., is payable from July 21st at 58, 
Coleman Street, London, E.C. 


Annual Outing.—The annual picnic of the employés 
of the Liverpool Electric Cable Co. took place on Saturday, July 
loóth. An early start was made from Liverpool, the party travelling 
hy the L. and Y. electric railway to Southport. A most enjoyable 
day was spent, all the sights, amusements and places of interest 
coming in for attention and being thoroughly appreciated. 


Canadian  Steel.—4As the result of tho Important 
investigation recently carried out hy the commission which was 
sent to Europe to inquire on behalf of the Canadian Government 
into the manufacture of steel by electrical processes, it has been 
decided by the Government to allot a sum of £3,000 for the purpose 
of experiments at Sault Ste. Marie. The Héroult system will be 
employed, under the supervision. of the inventor. There is an 
abundance of iron ore in Ontario, in the neighbourhood of available 
water powers, and there is every reason to believe that an 


important steelmaking industry will be established in that | 


provinee, 


LIGHTING AND POWER NOTES. 


Ashton-under-Lyne.—By 18 votes to 12 the. Board of 
Guardians has rejected à proposal to rescind a previous decision to 
install the E.L. in the new hospitals, and a loan of £5,000 has been 
applied for to carry out the work. 


Ballymena.—The London Gazette for July 25th contains 
notice that the B. of T. has revoked the 1897 electric lighting order. 


Barking.—The U.D.C. has arranged for the transfer of 
the electrical undertaking to the Administrative County of London 
Electric Power Co., which will supply energy at 4d. per unit for 
private lighting, and 1d. per unit for power. The company will 
ake over liabilities not exceeding £100,000. 


Birmingham.—T;e Electric Supply Committee has 
recommended the T.C. to apply for a loan of £99,550 for additional ' 
machinery at Summer Lane Station, the extension of sub-stations, 
and cables. ME 

Brighton.—Acconnts of the electricity undertaking for 
the past year have just been prepared, and show a gross profit 
of £36,565. The net result, after providing for all charges, 
is a surplus of £5,381. "Thissum, it is proposed, shall be carried 
to the reserve fund, which will then amount to £21,112. 


Bridlington,—The T.C. has applied to the L.G.B. for a 
loan of £4,500 for E.L. purposes. 


Burnley.—On July 19th a L.G.B. inquiry was held 
relative to the application of the T.C. for loan of £16,194 for 
electricity purposes. There was no opposition. . 


Buxton.—The electrical engineer has submitted par- 
ticulars of various requirements, including new plant and founda- . 
tions, the estimated cost being £4,000, and application is to be 
made to the L.G.B. for its sanction to a loan. 


Canada,—Orrawa.—The Consumers’ Electric Co., which 
is being expropriated by the Corporation, has put a price of 
$194,000 on its plant, aud asks for dividends on its investinent which 
bring the price up to $225,000. The estimated value of the 
property is $180,000. l 

The City Council has decided by 16 to 5 to pay the company the 
sum of $200,000 for the plant, &e. Should this offer not be accepted, 
the question^will be referred to arbitration. . 

NAPANEE (ONT..— [t has been decided to raise $35,000 for a 
municipal electric light scheme. 


Chertsey.—Messrs. Foote & Milne have informed the 
R.D.C. that they have abandoned the idca of overhead lines for 
supplying energy to Chobham and Windlesham. 


Continental Notes.—ItTaLy.—tThe Italian Government 
has introduced a Bill which proposes to grant facilities to foreign 
capitalists, with slight assistance to be rendered by Italian 
investors, for working the numerous deposits of lignite existing in 
the country. Apart from this, the bank known as the Credito 
Italiano, has just formed the Società Mineraria ed Elettrica del 
Valdarno to take over the large lignite mines of the Ferriere 
Italiane. It is intended to work the mines on an extensive scale, 
and utilise the fuel for the production of electrical energy, which 
is to be supplied for lighting and power purposes in the industrial 
part of Tuscany. The capital of the company has been fixed at 
£160.000, and it can be increased to £240,000 at any time the . 
directors may consider it desirable to do so. 

Permission has been granted to Messrs. E. Ugolini & Moduyno, 
to establish a hydro-eleetricity works on the River Coscile for 
supply of energy to the Cosenza Cotrone railway. 

The Camisolo Mine Co. has secured a concession. for powers to 
utilise the How of the River Troggia in the generation of elec- 
trical energy for power purposes. It is estimated that 538 H.P. 
will beavailable. 

GERMANY.—AÀ municipal electricity works is to he established at 
Reichenberg near Gorlitz. 


Croydon.—The eighth annual report of this municipal 
undertaking shows a gross profit of £24,683 as compared with 
£21,058 the year before ; the net profit is £6,332. Nearly £35,000 was 
expended on new buildings, plant and mains, Lriuging the total 
capital expenditure to £305,574. The generating expenses were 
reduced from 1‘589d. per unit to l-444d. A total revenue of 
£49,675 was derived thus:— Private lighting, £28,128; public 
lighting, £7,627; tramways, £13,109; other sources, £809. The 
revenue is an increase of £3,079, and 340 new consumers were 
added, the additional lamps fixed. being equivalent to 17,011 8-c.P., 
and over 4.840,000 units were generated. The mains laid in the 
twelvemonth amounted to a length of about. 20} miles, making the 
total laid 182 miles. The total capacity of the station prior to the 
extensions recently carried out was 6,500 H.P., but the station has 
now been enlarged to allow of the installation of plant which will 
double this output. A new set of 1,200 H.P. has been installed, 
bringing the total capacity now np to 7,700 B.H.P. A new chimney, 
200 ft. high and 11 ft. internal diameter, has been erected, and the 
boiler house, which now contains 14 boilers, has been enlarged to 
allow of the number of boilers also being doubled. Extra office 
accommodation and a test room have been provided. 


Edinburgh.—The T.C. has decided to install 50 addi- 
tional electric lamps for strect lighting. 
Erith.—The report on the past year's working of the 


U.D.C's. electricity undertaking shows a gross profit of £2,024 
and a net deticit of £800, 
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Falkirk.—The Corporation has placed an order with the 
British Electric Plant Co. for the complete equipment, with elec- 
trically-driven plaut, of the new gasworks now being erectod in 
faikirk. Energy will be supplied from the Corporation electricity 
x 

Fenton.—The London Gazette for July 25th contains 
netice that the B. of T. has ‘revoked the electric lighting order of 
15:5. : 


Meavitree.—The U.D.C. has given its assent to the 
Exeter T.C.'8 application for a prov. order empowering the latter 
to supply energy to Heavitree. 


India.— Another instance of a person obtaining a supply 
of energy from the “free” side of the meter, by placing pins in a 
cable, was described before the Chief Presidency Magistrate at 
Calcutta recently. The method adopted to obtain a supply was by 
the insertion of two pins connecting the main cable leading to the 
meter withithe one from the meter, supplying the premises of the 
person prosecuted. A fine of 200 rupees and one day's imprison- 
ment was imposed. : 

ELECTRIC LIGHTING FOR BaANGALORE.— The Electrical Depart- 
ment of the Mysore Government. states that the new transmission 
line from Sivasamudram to Bangalore was charged under test on 
June 28th, for slightly over threc-quarters of a hour under full. 
voltage—4.e., 35,000 volts-—and the test was successful. 


London.—WEsTMINSTER.—The Works Committee. has 
informed the B. of T. that the covers of the distributing boxes form 
part of the surface of the publie street, and that, therefore, the 
material which shall be used for the cover is a matter exclusively 
within the discretion of the Council as the highways authority, 
ard does not come within the jurisdiction of the Board. 

Lonpox ELECTRIC SUPPLY CORPORATION.-- The units sold for the 
half-vear ended June 30th last amounted to 6,130,461 (of which 
4039.970 units were for power purposes), producing a total revenue 
of £62,586; this compares with 4,494,220 units sold iu the corre- 
spending period of 1904, producing £54,776. 

"OrrH Lowxpox ELECTRIC SUPPLÝ CoRnPORATION.— The company 
announces that the sales of energy for the quarter ended June 30th 
amounted to £16,620, against £15,054 for the corresponding quarter 
of l'4H. 

BarrERsEA.— The Lighting Committee has reported having 
had under consideration the question of the lighting of the whole 
ef the Nine Elms Ward by electricity. Several schemes have been 
Prepared by the electrical engineer, and the committee has 
decided. in favour of the following, ata total cost of £15,140. 
Te provide for the extension of the necessary mains for public and 
private lighting, including arc. lamps and the necessary feeder 
cable from the central station, Estimated cost £14,000, made up 
as follows: Extension of distributors, £3,300; 30 are lamps, 
£930; extension of mains in new road, £700; 15 arc lamps, £465; 
laving ducts. £1,763; feeder from the central station to the 
bonudary, £6,842. 

BrenwoxpbsEY.—The E.L. Committee has reported that the cx- 
jenditure on the year's working ending March 31st last was 
210,975, and the income £12,016. It has beeu resolved that from 
October 1st. next the charge for power purposes shall be 14d. per 
unit for the first four hours' average daily use of tho maximum 
demand, and 3d. per unit after. 

City.—The Corporation has resolved that the pressure between 
any pair of terminals situate in cellars or vaults shall not exceed 
150 voit». and that the conductors shall be insulated in the best 
posible manner and encased in a continuous metallie sheathing 
eciently connected to earth. | 

FcLHam.—About 400 flats are to be erected in part of the 
Council's area, and the builders have offered to have them wired, 
on the condition that the B.C. supplies prepayment meters. The 
lercugh electrical engineer favours the adoption of this arrange- 
nient. The cost of these meters is, roughly, £1 more each than the 
eniinary meters, and to mect this additional: expense the price vf 
em rey will be at the rate of 4d. per unit. As an experiment 
2o prepayment meters are to be obtained. 

HackNEY.—The responses to the invitation issued to electrical 
(contractors to. exhibit machinery and apparatus at the proposed 
hereuzh electrical exhibition were not satisfactory, and it has been 
derided to abandon the exhibition for the present. Disputes having 
frequently arisen with consumers whose installations were on the 
border-line between the two sizes, and the higher meter rent for 
the larger size installation being sometimes an obstacle in the wav 
"f a small consumer slightly increasing his installation, the 
Committee has gone into the matter, and decided that while 
the loss to the department: would be almost negligible, the 
consumers would be more satisfied with a uniform rental, 

Fran the beginning of the December quarter the rental for 
Pai has been fixed at the uniform rate of Is. per meter per 

“uarter, , 

Is-incton.-—The district auditor, in his report on the accounts 
for the vear ending March 31st last, states that since the last audit 
the cost of providing and maintaining the public are lamps has been 
transterred from the electricity to the general revenue account. 
The rate per uuit for the supply of energy to these lamps, which 
formerly included the cost of providing and maintaining the lamps, 
remains unaltered; and the goneral rate has thus contributed 
£2.64) in excess of the former rate to the olectricity revenue 
account. The electricity engineer admits that the rate of charge, 
viz., 84d. per unit, requires revision. The town clerk, in reply to 
questions, said. that the cost to the borough of opposition this 
ssion to the Administrative County of London Bill was £250, the 
North Metropolitan Supply Bill, £60 ; and for opposing the North 
Metropolitan Supply Bil] in the House of Commons, the cost 


a 


altogether up to the present time was £103. If they were going to 
oppose, by leading counsel and expert witnesses, the costs would 
amount to £1,000. 

MARYLEBONE.---The Central Electric Supply Co., which seeks 
powers to build a generating station alongside the Regent's Canal 
in Marylebone, in order to supply electricity direct to that borough, 
Hampstead, Paddington, Westminster, St. Pancras, Holborn, and 
adjoining parishes, has come to terms with the Corporation, 
assenting that electricity generated at the new station should only 
be supplied through the Westminster and St. James’s companies. 

The inquiry as to the proposed change of pressure by the 
Borough Council was resumed on Saturday, when it was stated that 
the system of testing adopted and used by the B.C. was quite 
inadequate. The consulting electrical engineer to the Norwich 
Insurance Co. concurred with this, and said that his experience was 
that, while the test used was useful, it did not show whether the 
wires behind walls and under floors, &c., were in an efficient con- 
dition to carry the pressure proposed to be placed upou them, and 
his eompany, he believed, would not endorse policies until con- 
ditions which they would make were complied with. The inquiry 
was closed, and the evidence is to be submitted to the Board of 
Trade for its consideration and decision. 

SovTHwaARK.- The General Purposes, Law and Parliamentary 
Committee has decided to hold a conference with the B.L. Com- 
mittee with respect to the offer of the County of London Electric 
Supply Co. to either supply the Council with energy in bulk or to 
take over the undertaking on lease. 


Loughborough. — On the recommendation of the 
borough electrical engineer, the T.C. has decided to reduce the 
price of energy to the following :—Private house and shop lighting, 
4d. per unit ; factory and workshop lighting in bulk, 3d. ; energy 
for motors, &c., between 5 p.m. and 11 p.m., 3d. ; and for other 
hours 1d. per unit. These reductions are to be in operation as from 
July 1st, 1905. 

Macclestield,—A site is to be purchased in Green Street 
for the erection of electricity works. The consulting electrical en- 
gineer has submitted a scheme, and after considerable discussion it 
was adopted, and the committee decided to apply for sanction to 
borrow £16,000 to.carry out the undertaking, the principal items 
of expenditure being: Buildings, &e., £3,500; plant, £7,500; 
mains, £3,500; connections, £600, and contingencies, £900. 


Maidstone.—Mr. E. E. Hoadley, the borough electrical 
engineer, in his report of the past and third year's working of. the 
electricity undertaking, states that after paving interest and sink- 
ing fund charges, there remains a net profit of £466. During the 
vear the lighting of the tramway route by 16 are and 12 Nernst 
lamps was carricd out. We give below comparative figures which 
will show the progress made in counection with this under- 
taking :— 


1905. 1901. 

Total revenue Ed px se ss ps - £9,222 £6,288" 

Works and distribution costs .. 4,062 3,750 

Interest and sinking fund charges i 4,004 3,783 

Balance... pi n mae oe +466  -— 1,275 

Average price obtained per unit ro DOTA. TOLA 

Working costs per unit .. n p = ES 142d. ]:1d. 
Total units sold, including 141,122 for traction 

in 1905 s E us ste as is 783,279 474,273 

Capital expended .. ; s T £58,981 £51,632 


Malton.—The U.D.C. has accepted the offer of the 
Northern Counties Electricity Co. for public lighting at £357 per 
annum. | | 


Norton.—The U.D.C. on Monday decided to waive their 
right to the provision of a generating station in the town by the 
Northern Counties Electricity Supply Co., and asa result the laying 
of cables from Malton will be proceeded with at once. 


Ossett.—A ratepayers’ meeting was held recently to con- 
sider the eleetrie lighting scheme for the borough. A resolution 
was passed, requesting the Council to abandon the present scheme, 
and to obtain further extension of time to carry out the prov. order. 


. Portsmouth,—The past year’s working of the electricity 
undertaking has resulted ina net profit of £5,100; this has been 
added to the reserve fund, which now amounts to £16,825. 


Provisional Orders.— Application is to be made for 
E.L. powers for the following districts as under, and the local 
authorities have been notified by the applicants :— 

Cirencester.— The Cirencester Electric Supply Co. 

Eton R.D.C.— (Parishes of Burnham, Farnham Royal, Fulmer, 
Horton, Iver, Langley Marish, Stoke Poges and Wrexham).—The 
Slough and Dachet Electric Supply Co., and for Hedverley and 
the same parishes (except Burnham), the Uxbridge and District 
Electric Supply Co. 

Farnborouqh.—Vhe United Electric Construction Syndicate. 

Honiton.— Messrs. J. & W. Purves, of Exeter. 

Meriport.—The British Eleetrical Engineering Co. aud Messrs. 
Foote & Milne. 

Piwcllheli.—Mr. W. Emmott, of Halifax. The Council has in- 
formed Mr. Emmott that it is prepared to negotiate for the salo 
of its prov. order. ' 

Radstock.—The Radstock and District Electric Supply Co. 

Truro,—Messrs, Seymour, Williams & Co, of Parliament Strect, 
S.W. E 


Rawtenstall.—The T.C. has applied to the L,G.B. 
for sanction to a loan of £12,000 for carrying out the B.D, scheme. 


Rughy.—A  L.G.B. inquiry was held on July 19th 
relative to the application of the U.D.C. for a loan of £2,000 for 
E.L. purposes, There was no opposition, dO 
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South Africa,—Raxp MrxiNG.—The annual report of 
the Crown Reef Gold Mining Co,, Ltd., states that the value of the 
electric power and lighting plant is estimated at £13,000. 

Port EvizaBetH.—On the 28th ult, the Mayor laid the 
foundation stone of the new electric power station which it is 
expocted will light tho town within 12 months. 


South America.— The Esperanza Municipality has 
accepted the tender of Messrs. Juan Carosio & Co. for the installa- 
tion of an electric light station for the sum of $28,200 gold. The 
installation will consist of 38 arc and 800 incandescent lamps. The 
plant wil be working in January next. 


Taunton.—The T.C. has applied for a loan of £4,844 
for E.L. purposes. 


Tiverton.—The borough surveyor has ascertained from 
the L.G.B. that it is not adverse to the T.C.’s E.L. scheme, but 
cannot sanction the loan whilst the terms of the proposed three 
years’ lease to tho contractors stand as drawn, the ratepayers not 
being sufliciently protected, 


Torquay.—Concerning the question of erecting a new 
station in the town, or extending the present one, it appears that 
on several occasions recently the directors of the Dolter Electric 
Traction Co. have discussed the matter with their engineers These 
have examined the plant at the present. station, and are of opinion 
that it is possible, by rearrangement aud slight additions, to supply, 
at least, power for the first. section. without interfering with the 
supply for lighting and power. The company suggests that its 
engineers and Mr. P. Storey, the borough electrieal engineer, 
disenss this scheme. The company guarantees that the Corporation 
shall be put to no expense in the matter. The company is further 
prepared to lease the existing lighting undertaking and pay interest 
and sinking fund and share profits by an equitable arrangement 
with the Corporation; and, iu the event of this proposal not being 
entertained, it suggests that perhaps the Corporation would be pre- 
pared to sell the undertaking. Should. it be found impossible to 
obtain sanction to the loan. of £42,000. from the L.G.D. to construct 
the proposed new power station, and also impossible to make 
arrangements for the additional supply of energy from the present 
station, the company intimates that it will be prepared to cousider 
the question of providing its own station, on condition that the 
first lines to be laid shall be from Torquay railway station to Torre 
station, viá Torbay Rond, and also that it will not be required to 
place the car-sheds on the Corporation site, and shall also have 
the advantage of several minor points in construction, which, how- 
ever, it claims will be as advantageous to the town as to the 
company. It has been arranged to acecpt the offer of the Dolter 
Co. for a consultation with the borough electrical engineer on the 
scheme of extension of the present station, the approximate cost of 
which is estimated not to exceed £6,000. 


Willesden.—The resident electrical engineer has sub- 
mitted a scheme for incandescent electric lighting in place of 
incandescent gas lighting in side streets without any increase in 
cost, <A sub-committee is to visit other districts in which the first- 
named is used, to obtain full information. 


TRAMWAY AND RAILWAY NOTES. 


Accidents on Electric Railways.—In the annual 
general report on railway accidents in the United Kingdom, issued 
afew days ayo, a table is inserted which gives the number of per- 
sons killed and injured in 1904 through coming in contact with 
“live” rails on the Lancashire and Yorkshire and North-Eastern 
Railways. The total deaths amounted to eight, there being four on 
each line, and the number injured to 20, four of whom were injured 
on the Lancashire and Yorkshire and 16 on the North-Eastern line. 
In addition, 12 servants of the companies named were injured by 
electric shocks and burns not caused by direct contact with the live 
rail. Through actual contact one railway s¢rvant was killed and 
seven injured on the North-Eastern Railway, and two were injured 
on the Lancasbire and Yorkshire Railway. Both lines were fairly 
fatal to trespassers, three being killed and six injured on the 
North-Eastern system, and four killed and two injured on the 
Lancashire and Yorkshire. In addition, three persons “on busi- 
ness" were injured near Newcastle. 


Chili.—The Financial Times says that on the 19th inst., 
at Berlin, at the meeting of the Deutsehe-Ubersecische Electric 
Co., the management submitted a motion to increase the capital by 
some 17 million to 36 million marks, the intention being to acquire 
the Chilian Electric Tramway and Light Co. at Santiago. The 
chairman stated. that the company receives in exchange for 
9,768,000 marks in stock £598,738 in 6 per cent. preference shares 
of the Chilian Co. quoted at 80 per cent., and, in addition, £386,000 
in ordinary shares of the same company gratis. The company will 
have power to appoint two members on the board of the Chilian 
Co. The management of the Chilian Co. has hitherto been in the 
hands of Messrs. Wernher Beit & Co., of London. 


Colombo——fMidian Engineering states that the Colombo 
Electric Tramways Co. proposes shortly to reconstruct the whole of 
its tramways. 

East Ham.—Tlie accounts of the tramway undertaking 


for the past year were submitted to the Council meeting on 
Tuesday, and showed a net profit of £2,612. ‘This amount is to be 


placed to the credit of the reserve fund. A letter was considered 
from the Barking Council, stating that it was prepared to grant 4 
lease of its tramway track from the eastern boundary of tho 
berough to Ripple Road for seven years, subject to the same being 
cancelled in the event of any extension being made. 


Edinburgh and Queensferry.—The inquiry. before the 
Parliamentary Commissioners in regard to the Edinburgh and 
Queensferry Electric Tramways provisional order was resumed on 
Monday. At the conclusion of the evidence the Commissioners 
threw ows the order altogether, thus holding that no case had beca 
made owt for the Tramway Co. 


Greenock.—The appeal by the Greenock and Port 
Glasgow Tramways Department against the decision of the Board 
of Trade arbiter, on the question of the proportion of profits due 
to the Corporation of Greenock, has been withdrawn. ‘The Cor- 
poration will thus receive the £600 awarded by the arbiter with 
interest on the sum of £1,500 set aside each year for depreciation, 


Hastings.—The B. of T. inspection of the Hastings 
tramways took place last week; it 1. understood that the results 
were satisfactory, and in the course of about a fortnight the system 
will be opened to the public. 


Leeds.—The Corporation is taking a pioneer move in 
regard to motor-cars for the use of the staff and members of Com- 
mittees whilst engaged in their municipa duties. In addition to 
the two cars in use for the Tramways Committee, and one for the 
Highways Cominittee, two motor- buses are to be delivered shortly, 
and orders have been placed for a couple of Belsize motor-cars, 
fitted with feur-evlinder engines, and developing about 40 H.P, 
A motor-van for the conveyance of goods will also be obtained, 
The Tramways Committee has in use a motor-driven derrick. A 
special motor-ear department will be provided for these nine 
Vehicles, and all repairs executed by the Corporation mechanics. 
Each Committee will pay for the hire of the motor-cars, and it is 
estimated that a considerable saving of the ratepayers’ money will 
be effected by the new departure. 


Liverpool-Southport Railway.—On Wednesday lust 
week, when the train which left Liverpool about 930 a.m. was 
nearing Bootle, a motor under one of the carriages failed, and a 
short circuit being set up the carriage caught fire. Fortunately, 
the occurrence took place at a time when the tratlie from Liverpool 
is not heavy. The flames were extinguished by the oflicials before 
much damage was done, and the traffic was not much delayed. 


London.—At the meeting of the L.C.C. held on 
Tuesday, the question of providing improved brakes and increasing 
the speed of the cars was referred to by the Highways Committee, 
which stated that it had asked the Board of Trade whether the 
department would revise the speeds at present allowed of from 
4to 12 miles an hour, and increase them to 16 miles an hour. 
It appeared that the Board would probably be willing to do 
so, subject to first obtaining the views of the local authorities and 
the Commissioner of Police, and the Board had arranged to com- 
municate with those authorities in regard to the matter, while the 
Committee had also approached the Commissioner of Police on the 
subject, Experiments had been made with electro-magnetic 
track brakes, and the Westinghouse and British Thomson-Houston 
appeared to give very satistuctory results, The Committee there- 
fore suggested that the sum of £3,500 should be expended for the 
equipment of the Streatham cars to the extent of 50 cars with 
the Westinghouse type, and 10 cars with the B.T.H. type of brake. 
In the opinion of the Committee, the inerease in speed would 
result in a considerable addition to the receipts, and there would 
not be any appreciable rise in the running expenses. The cost of 
equipping the remaining 340 cars on the southern lines would bc 
£21,000, but the Committee. proposed to report on this point when 
the results obtained from the use of air-brakes had been considered. 
The Committee also proposed to expend £4,500 to form an 
additional junction at St. George’s Circus, so as to provide an 
alternative route to the Elephant and Castle via Borough Road, 
Lancaster Street, Southwark Bridge Road and Newington Cause- 
way, and £1,025 on the construction of additional passing places. 

The Highways Committee further reported that complaints had 
been received as to the noise caused by the running of tramears 
on the Tooting section. It appeared that the rail joints had in 
many cases worked loose, and in order to remedy the defect it was 
proposed to make a trial of the Thermit system of welding the 
joints. Arrangemeuts had therefore been made for 200 rail joints 
to be welded on that system at a total cost of £240. 

The Highways Committee submitted several recommendations 
which were adjourned for à weck in compliance with the Standing 
Orders. Iu the first report the Committee stated that the arrange- 
ments in connection with the equipment of the Strand-Southampton 
Row subway were well in hand, and the question of utilising the sub- 
way for tramway traffic as soon as practicable had received considera- 
tion. As the construction of the tramways in Rosebery Avenue and 
St. John Street Road would soon be completed, attention had been 
paid to the matter of providing fora through tramway route from 
the Strand to the Angel cie the tramway subway, Theobald s Road 
and the new line iu Rosebery Avenue and St. Jobn Street Road. 
The North Metropolitan Tramways Co, had expressed its willing- 
ness to allow the Council to reconstruct the lines in Theobaid’s 
Road, subject to the payment -of reasonable compensation 
in respect of the suspension or dislocation of trathe which 
would therehy be cansed. After the completion of the work the 
company’s cars would use the Theobald's Road tramway in common 
with the electric cars running from the Straud to the Angel, the 
company having agreed to the proposal. In these-.circumstanoes: 
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the Committee asked the Council to approve an estimate of 
£59,394 for the provision of cars, trackwork, cables, switchboards, 
&c. It was proposed to obtain a supply of power from a temporary 
souree pending the completion of the Greenwich station. The 
second recommendation referred to a proposed expenditure of 
£37,810 in respect of the rebuilding of the car-shed at Jew’s Row, 
Wandsworth, and £15,820 for the erection of sub-stations at Bat- 
tersea and Wandsworth in connection with the tramways in those 
districts, In the third place, the Committee asked for authority to 
expend £30,000 for the construction of the foundations and erection 
of the chimney for the second portion of the Greenwich station. 
The fourth recommendation was in favour of the revival in the 
next session of the Tramways Bill recently thrown out by the 
House of Lords for the construction of lines over Westminster and 
Blackfriars Bridges and in other districts, while the fifth related to 
the promotion of powers to authorise the construction of loop 
lines in Curtain Road and Harwar Street as alternative routes to 
single line sections of the existing tramways in Old Strect and 
Kingsland Road. 

Universal condemnation of the action of the House of Lords in 
throwing out the Council's Bill for constructing tramways across 
the bridges, and for other tramway matters, has been expressed by 
numerous public bodies, by the Press, and by members of both 
Houses of Parliament. The Highways Committee of the L.C.C. 
has recommended the Council to reintroduce the Bill in the next 
session in its entirety, and has coupled with the recommendation a 
vigorous protest against the rejection of tho, Bill, à proceeding 
whieh undoubtedly was absolutely eontrary to the public weal. 

HacgNEY.—The Works Committee reported on Monday having 
had before it the views of a deputation from the LeytonjU.D.C. 
in favour of the opposition to the proposed L.C.C. trums being 
withdrawn, and also a memorial from residents of Lea Bridge 
Road, objecting to the adoption of the overhead system of traction 
in that thoroughfare. The Committee had decided to adhere to the 
principles of the resolution arrived at in October, 1903, strenuously 
opposing any adoption of the overhead trolley system for the 
working of tramways within the Borough of Hackney. 


Mexico,—4À concession has been granted for the con- 


struction and working of an electric railway botween Guadalajara 
and Chamela. 


New York City.—The extensions of the New York 
subway system were opened for the first time for passenger traffic 
on July 10th, and it is now possible to travel, for a single 5 cent 
fare, all the way from the Battery, at the extreme south end of the 
Island of Manhattan, to 190th Street in Bronx Park, a distance of 
about 14 miles, The journey, however, will not be continuous 
until every part of the line has been perfected, passengers having 
to change cars at Harlem. Generally speaking, above Harlem the 
"subway" is above the street level. Large ventilating fans are 
being installed at various points in the underground portion of 
the line for the purpose of exhausting the foul air which accumu- 
lates, and which has led to a considerable falling-off of traflic 
during the hot weather. The larger of these fans will exhaust 
60,000 cb. ft. of air per minute. 


North-Eastern Railway,—After having for some weeks 
conducted a series of experiments with Barton limestone, from one 
of the Teesdale quarries, in the neighbourhood of Darlineton, for 
the purpose of using it as ballast on the Tyneside electric lines, 


the North-Eastern Railway Co. has now commenced experimenting |. 


with slag from the Cleveland steel works.. Blast furnace slag, of 
which there is an cnormons quantity in the vicinity of Middlesbro’, 
is stated to be one of the most perfect non-conductors in existence, 
and, if used in substitution for the cake breeze now so generally 
employed for ballast on British railways, should minimise to a 
great extent the dangers of electric shock. The advantages claimed 
to be derived) from the employment of blast furnace slag, in addi- 


tion toits non-conducting power, are its freedom from dust, the > 
comparatively low cost at whi¢h it can be: obtained, aud its selfe ^ 


draining properties. | 


i 


North London. —With the opening last week ofthe’, 
section of the tramway system connecting Finsbory Park aud; 


Stamford Hill with Lower Edmonton, the electrification of fhe 


whole of the Bj miles of tramways in Middlesex acquired by the -- 
Metropolitan Electric: Tramways, : Ltd., from the North Metro4 


politan Tramway €o., has been completed. 


Poole,—The T.C. has applied to the B. of T. for an 
extension of time of two years in which to construct the tramways 
through Parkstone. Provided Branksome U.D.C. consents, Bourne- 
mouth T.C. will be asked if it is willing to undertake the con- 
straction of the line, and also of the projected line to Sandbanks. 


Portsmouth, —-The. balance-sheet, of. the Corporation 
clectri tramways for the year ended March last shows the total 
receipts to be £100,973, the gross profit £56,807, and the net profit 
£21,959. After paying out of the revenue for permanent itnprove- 
ments, a balance of £14,000 is left. 


Potteries,—At Stoke-on-Trent, last, week, Col. Boughey, 
RE., and Mri He A. Steward, of ‘the! Tight! Railway ‘Comntission, 
and Mr. A. D. Erskine, secretary to the. Commissioner, held an 
igqniry, with, respect, to an application by the North statfordshire 
Railway Co. for an ordér anthorising them, fo work 12 mureral 
liratiches of their System ‘as light rdilways: | "Che Potteries Electric 
Traction Co: opposed the application. » "Mr; W. P. Phillips, general 
manager of the North Staffordshire: Railway, stated that the appli- 
_ fan had xeference to certain short, branch lineg, over, which the 


tor 


company at present ran goods and mineral trains only. If the 
application were granted it would enable the company to mogt a 
very general want in the district in respect of the carriage of 
passengers ata moderate expenditure of capital. It was intended 
to work the branches with self-propelled rail motors, driven by 
Steam, petrol or electricity, whichever might ultimately be found 
best. They would carry 40 to 60 passengers, and stop at any 
road crossing or bridge where passengers were likely to wish to 
alight or to join the car. For the tramways company it was cons, 
tended that they were providing adequate means of transit for the 
publie in the districts covered, and that the proposed light railways’ 
would act in direct competition with the tramways, After a long 
inquiry the Commissioners announeed that they were prepared to 
submit an order to the B. of T. sanctioning the working of all the 
lines as light railways, except three, 

‘Shildon,—The U.D.C. has decided to oppose the appli- 
cation of the United Kingdom Tramways and Light Railway Syn- 
dicate fur an extension of time until August, 1906, for constructing 
the tramways, unloss the company pays the Council a wayleave of 
£50 per mile per annum. 


Tipton.—The difficulties which have for some time 


@ existed between the U.D.C. and the Tramway Co. respecting the 


reconstruction and equipment of the lines in the Council's district 
have at length been satisfactorily adjusted. The company is now 
prepared at once to equip the stage from Dudley to Five Ways, 
Tipton, and also the stage from Wednesbury to Ocker Hill, and to 
pay the expense incurred up to the present time. The only point 
remaining fur settlement is the desire of the Tipton U.D.C. to get 
the Tramway Co. to equip a twopenny stage, viz., from Dudley to 
Princes End, instead of a penny stage from Dudley to Tipton only, 
but that will no doubt be also arranged. Itis also stated that little 
or no difticulty will be experienced in respect of the reconstruction 
of that portion of tho tram line between Ocker Hill and Princes 
End, owing to the continued subsidence of the road. 


Tyneside Electric Railway.—The overcrowded and . 
hot condition of the carriages on the North-Eastern Railway Co.'s 
electrified section has given rise to a number of complaints. The 
increase in the traffic during the holiday season, and the hot 
weather, have combined to produce this result, many passengers 
being obliged to stand in the gangways. 


West Ham.—4At the meeting 
Tuesday, the accounts of the tramway undertaking for the vear 
ending March 31st last were submitted. The capital expenditure 
for the 12 months under review was £145,322, making a total 
under this head of £288,344. The gross revenue was £61,748, the 
revenue from the Council's own cars being £56,194, and tho 
estimated profit due from the North Metropolitan Tramway Co. in 
respect of the horse cars worked by them on behalf of the Council 
being £5,550. The total expenses were £38,032, and after payment 
of interest, contribution to sinking fund (£4,325), and amounts 
appropriated to reserve or renewal fund (£3,092), there remained 
£7,076, of which it was proposed to transfer £7,000 to the borough 
fund in relief of the rates. The tratlic expenses amounted to 
3°738d. per car-mile; the largest item under this head was waves of 
drivers and conductors, which absorbed 2°428d. por. car-mile; 
general expenses amounted to ‘985d. per car-mile; fepairs and 
maintenance came to 7729d, per car-mile; and the purchase of 
energy to 1:697d. per car-mile. i 

Wohing.—The Light Railway Commissioners have 
intimated that the application of the Wust Surrey Light Railway 
Co., Ltd., for the Woking and Bagshot Light Railway (Extension) 
Order will be granted. | i P ll 1 


a 
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The Barton-Rawson  Airship.—Thc | first publie 
ascent of this nirship took place on Saturday last from tha grounds 
of the Alexandra Palace. The nirship consists of'n balloon, some 
180 ft. in length, and 40 ft. in diameter, from which is suspended a 
bamboo frame car, 127 ft. long, and with a deck of varying width 
extending over the greater portion of its length. At either end of 
the deck are arranged two 5U-H.e. Buchet four-cylinder petrol 
motors; the latter are each connected by belts to two 7 ft. diameter 
air propellers, arranged on either side of the ship, and running at 
. aspeed of 1,000 T.p.m. -A suitable rudder and movable acroplanes 


.,are provided for directing the motion ef. the chip. The total 
' Weight of the ship is stated to be sume 64 tone. 
, Spectators of Saturday's performance . werg diguppoimted, would 
© scarcely be correct; in all probability their anticipations were for 
. the most part realised, and the fact that the balloon travelled along 
“steadily with the easterly beeze, which on terra firma appeared to 


"To say that the 


be of very moderate strength, excited scarcely any comment. 


- We have heard that the navigators intended to circle round St. 


Paul", returning at their leisure, to. the starting point iu the 
Alexandra Palace grounds, a somewhat similar performance to that 


"actually accomplished by Captains Renard and Krebs, in Paris, in the 


year 1884, with an electrically-driven aerostat of similar appearance, 
which was described and illustrated in the ELECTRICAL REVIEW of 
September 20th, of that year; but be that as it may, they lapded 
or were deposited. ultimately at Romford, after an hour'& voyage. 
‘Divested of rts romantic. halo, and, even though. deserving af Dr. 
Barton's satisfied testimony as to its performance, this latest air- 
ship does not impress oye as being, within the region of practical 
utility. From à constractive point of view, it was clearly unsuited 
| to such primitive methods of egress from its shelter as were adopted 
on Saturday, and equally so to the descent, which, although on a 
selected spot, ended so disastrously to its structure, « 5. 55s. s. 
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THE FISHER STREET SUB-STATION OF THE METROPOLITAN 
ELECTRIC SUPPLY CO, Ltd. 


IN our issues of November 13th and 17th of last year, we 


referred at some length to 
had occurred in, 
eonnecéion with 
Metropolitan Elec- 
tric Supply Co.'s. 


installations. 

We then des- 
cribed in detail the 
plant installed in 
that company's 
North Street and 
Tower Street sub- 
stations, and the 
10,000-volt two- 


phase transmission 
at 60 cycles, con- 
necting these sub- 
stations with the 
Willesden power 
station. 

The Fisher 
Street sub-station, 
which forms the 
subject of the 
present article, is a 
morerecent addition 
to the company’s 
installations; it having been 


FIG. 


Bardinia Street generating station, acquired by the L.C.C. in 
improvement schemes in the latter 


connection with street 
neighhourhe xxl, 
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l.—Krv DIAGRAM OF ELECTRICAL CONNECTIONS, 


recent developments which 
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built to replace the old 


FISHER STREET SUuB-STATION. 


The high tension voltage used hy this company is, in a 
sense, the highest to be ‘found in the United Kingdom. 


10,000 volts on 
each of the two 
phases, with one 


ot 
len Sr ACÓN Leonie 


end of each phase 
earthed, gives over 
14.000 volts be- 
tween the un- 
earthed conductors, 
and a voltage to 
earth correspond- 
ing to 17,000 volts 
three-phase, — witli 
earthed neutral. 

On the other 
hand, the direct 
current voltage is 
unusually low, the 
system of distri- 
bution being three- 
wire with 100-volt 
lamps, calling for a 
pressure across the 
onters at the sub- 
station, varying 
from 220 to 250 
volts. Thus the in- 


put is of an unusually high voltage, and the output is an 
unusually large current. 

The station has been laid out. for an eventual capacity of 
10 900-KW. motor-generator sets, three three-wire storage 
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The new building is large and 
machine room in two bays, with 


large battery room oyerhead. 


| A spacious hasument contains the H.T. switches and cable 
connections, and euitable office accommodation is provided at 


ane sido of the ven building 
i8 Pliown in fig. 


Fia. 2.—SEcTION THROUGH SUB-STATION, 


airy, consisting of a large 
a, comparatively. equally 


, & cross-section through which operating nt 10,000 


two starting machines... d$ der vee 


batteries, three combined balancer booster Supers, and 


A a. iAP am 
en 


~ ee =: 
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Of "this plant, some six motor-generator seta, “supplied 
by Messrs. Dick, Kerr & Co., are at present, installed ; these 
Consist of TWH. 36-pole two-phase synchronous motors, 


volts and 60 cycles, aud direct “coupled 


to 000 KW. 10-pole shunt-wound generators, giving 2,500 


LL 
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amperes at a pressure of 200 volts, and at a speed of 200 the second and third of the E.P.S. type, are {rated at 1,480, 
r.p.m. and 1,200 amperes for 3 hours, and 3,000 and 2,000 

The two concentric cables carrying the H.T. current to each amperes for 1 hour discharge, respectively. Working in 
synchronous motor, end in a special cable box which is bolted connection with the batteries will be the balancer booster 


equipments, which 
have been supplied 
by Messrs. Dick, 
Kerr & Co. Each 
of these sets con- 
sists of four machines 
direct coupled, 
mounted on one bed. 
plate, with three 
bearings. The boosters 
are capable of dealing 
continuously with a 
current of 1.200 
amperes in each 
machine, with a maxi- 
mum pressure of 35 
volts. They are also 
capable of dealing 
with a steady cur- 
rent of 3,000 am- 
peres for 1 hour 
without sparking or 
injurious heating, and 
will carry an overload 
of 25 per cent. for that 
time. A view of one 
of the latter sets, to- 
gether with certain 


Fie 3.—View or SuB-STATION, SHOWING ARRANGEMENT OF PLANT. switchgear, is shown 
in fig. 7 
to the frame, and from the machine four terminals are carried The feature of the installation is undoubtedly the switch- 
to the switchboard. "The stators of the motors are built up gear, Which was designed to the specification of Mr. J. S. 
on a strong cast-iron frame supporting the iron laminations, Hightield, the chief engineer to the company, and was con- 
the winding being carried in rectangular open slots, in structed and erected by the British Thomson-Houston Co. 
which the coils are held in position by wedges. This consists of a main low tension board, running the length | 


Damping rings are 
not provided on the 
poles, but the field 
coils are supported m 
spools with solid brass 
flanges, the winding 
being composed of 
edge-wound copper 
strips, insulated by 
means of a special 
fibrous material, the 
ontside being left bare. 

The voltage of the 
exciting circuit is 220, 
and a variation of the 
excitation voltage can 
be obtained by means 
of a rheostat in series 
with the field. 

The commercial 
efficiency of the 
machines is as high as 
952 per cent. at full 
load, including rheo- 
Stat and friction 
losses, and owing 
to the excellent 
ventilation, very 
low temperature rises 
occur. 

This plant is illus- 
trated in figs. 3, 4 
and 6, ihe first of 
which also gives a good 
idea of the location Fic. 4.—VrEW or 500-kw. Dick-KERR MoTOR-GENERATORs. 
of the switehgear. 

In the battery room, fig.-5, two! batteries are completed of the station, a gallery above, filled with instrument panels, 
and working, while the third is in course of erection : each rheostats, control handles, &c., and a subway immediately 
contains 110 cells. Of these batteries the first, supplied by below containing the extra high tension gear; in addition 
the Chloride Electrical Storage Co., has an output of 1,500 there are various incoming line equipments, booster panels, - 
amperes during 3 hours, or 3,200 on a one-hour discharge ; balancer starting gear, a station lighting panel, &c., arranged 
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Fic. 5.—CHLORIDE AND E.P.S. 


at points con- 
venient to the 
corresponding ma- 
chines or circuits. 

The most striking 
feature of this 
switchgear as a 
whole is the 
arrangement by 
which both ma- 
chines, constituting 
a motor-generator 
set, are handled 
entirely by remote 


control from one 
position. 
In the gallery, 


(fig. 8) opposite 
each — motor-gene- 
rator set, there is 
mounted a pedestal 
provided with 
handles for  me- 
chanically operating 
all the switches 
normally used in 
handling the set. 
These are the 
extra  high-tension 
switches feeding the 
synchronous motors, 
and the corresponding 
direct current gene- 
rator switches, both 
of which are mounted 
approximately opposite 
their respective ma- 
chines; the former in 
the basement, and the 
latter on the L.T. board 
immediately above. 
Behind the  con- 
troller pedestal is a 
panel carrying all the 
instruments, both A.C. 
and D.C., and all small 
switches, such as field 
switches,  &ynchronis- 
ing receptacles, relays, 
&e., all the alternat- 
ing current instru- 
ments being fed at low 
voltage from current 


Fic. 


6.—500-kK w. 


BATTERIES IN BATTERY Room. 


MOTOR-GENERATOR 


UNIT, 


D.C. 


and potential transformers, shunts, 
&c. 

Taking up the switchgear more in 
detail, the extra high tension current 
is received in the sub-station við 
four transmission lines, two from 
each of two other sub-stations : those 
various sub-stations being linked in a 
ring system with duplicate lines each 
way around the ring. 

Each such line consists of two con- 
centric cables, one for the red phase 
and one for the blue phase. The 
outers of these concentric cables being 
earthed, are easily controlled by open 
air knife switches of ordinary low 
tension type, while the inners are con- 
trolled by high voltage  single-pole 
oil break switches, one in each phase. 
These switches (fig. 11) are arranged 
for automatic tripping by means of 
overload relays, energised by current 
transformers connected in the outers, 
and each phase of the incoming lines 
can be tripped independently of the 
other. 

The oil switches are in masonry 

cells, with steel 
plate doors, and the 


oil switch tanks, 
mechanism, &c., 
inside are all 


earthed. 

Each of the four 
transmission lines 
is equipped with 
two potential trans- 
formers, one on each 
phase, for the supply 
of voltmeters on 
each phase, power 
factor indicators 
and recording watt- 
hour-meters, de- 
signed to measure 
the total station 
input. Three of 

, the line panels and 
switch pedestals are 
shown in fig. 10. 

The high tension 
sub-station bus-bars 
are made up of 
concentric cable. the 


END. inner core of which 


is the only dan- 


Fia. 7.—BALANCER-BOOSTER, AND BOOSTER SWITCHGEAR. EMERGENCY SWITCHBOARD TO THE LEFT. 
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gerous conductor, the outer core being of practically earth thence back through earth, which current would not pass. 


potential, insulated and surrounded by the usual earthed through the outer cables or any current transformers in 
lead sheath. Tappings are taken into the oil switches in circuit. In this way a certain amount of selective operation 
large cable dividing T boxes, mounted on top of the oil is obtained between the machine oil switches and high- 


Ts 


Isr) 


JN 


- g-u ! 
y = 
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tension feeder oil 
switches, any machine 
breakdown tending to 
operate the correspond- 
ing machine switches 
only. 7 
The machine auto- 
matics are arranged so 
that a fault or over- 
load on either phase 
opens both oil switches 
on the two phases, 
differing in this respect 
from the incoming 
line automatics. Each 
synchronous motor is 
equipped — with a 
potential transformer 
for synchronising, and 
for voltage regulation. 
The main direct- 
current  low-tension 
switchboard on the 
machine room floor is 
made up of black 
enamelled slate panels. 
The lower half of the 
board is devoted to the 
negative, and the upper 
half exclusively to the 
„~ positive side of the sys- 


Fig. §8.—SwitcH GALLERY. STARTING PANEL (1sT) AND ONE Moror-GENERATOR CONTROL GEAR (2ND) ON THE LEFT. jetem. the two polaritie g 


being isolated by means 


switch cells, the inner being carried down directly into the of a slate shelf extending the length of the board. Each 


oil switch cells through long corrugated porcelain insulators. polarity is fitted with duplicate bus-bars, which will be used 
No switches are provided for isolating the oil switches from for running at two voltages. 

the sub-station bus-bars, but the extra high-tension “bus is Each of these bus-bars, which are fixed on the front of 
divided by three sets of oil (inner) and knife (outer) ‘switches the board, has a cross-section of 6 “sq. in., and is divided 


into four independently 
fed sections, of which 
any one can be shut 
down; see diagram 
fig. 1. 

The only points at 
which the high ten- 
sion inner conductors 
are at all exposed, are 
the terminals of the 
glass tube fuses used 
to protect the potential 
transformers, and these 
fuses are mounted on 
their transformers in 
locked masonry cells. 

The extra  high- 
tension gear for each 
synchronous motor 
consists of two: single- 
phase oil- break 
switches in separate 
masonry cells, with 
knife switches: in: the 
outers; the knife 
switches are interlocked 
with the oil switches, 
so that the former can- 
not be:opened or closed 
without the- latter.. 
In the ease of the 
machines; the current 
transformers. which 


TTE TEE. 


ii 
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Fic. 9.—View or Marin L.T. SWITCHBOARD. 


operate, the. overload relays are. connected in the inners into three sections by means of eight “bus sectionalising 
between the machine oil switch and the synchronous motor. switches, while the feeder panels are distributed between 
the idéa being that a breakdown: of the insulation of the the generator panels. A view of this board is shown 
higli-tension: winding; to. the: frame, would cause a heavy in fig. 9, above. 

rush of'current ffom the power- station into that motor, and Each generator panel is equipped with a watt-hour- 
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Fic. 10.— THREE INCOMING LINE PANELS AND 


ammeter 
double- 


meter, an 
shunt, a 
throw switch in 
each — polarity, by 
means of which the 
machine can — be 
transferred from 
one set of bus-bars 
to the other. Each 
polarity is also 
equipped with one 
3,000-ampere re- 
mote operated 
circuit -break- 
ing switch, 
handled from the 
gallery aboye. The 
switch of this type 
on the positive 
polarity i$ equipped 
with a reversal 
relay, which is set 
for about 600 
amperes, ie. just 


sufficient to act as an overload relay 
when the machine is being started 


from the D.C. side. 


The 105 direct current feeders for 
which provision has been made at 
this station, consist of concentric or 
triple-concentric  lead-covered cables, 
varying from 1 sq. in. concentric to 
*4 sq. in, triple-concentric, 

Each feeder is protected by switch 
fuses, which are made double-throw, 
so that the feeder can be fed from 
either £he high or the low "bus. 

Each polarity of each feeder is also 
provided with an ammeter shunt ; two 
ammeters, one positive and one nega- 
tive, being provided for each five 
feeders, with suitable swivel switches, 
so that each ammeter can be connected 
to any one of five shunts. The outer 
conductors of the  triple-concentric 
feeders are connected through suitable 
clamp fittings and screw plugs to a 
neutral bus, which runs along the base 
of the board near the floor. 


| — 2 | — 
ARTE ~ 


z 
| | 
; : 
€ $ I | | 
———— _ 
" - — ~ — Tx | 
' . ' ee ee ' 
" 
` 


FIG. 


SwiTCH PEDESTALS. 
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[n the main switchboard there are also three battery 
panel& providing means for connecting the battery to either 
the high or the low 'bus on each polarity. 

The main eontrol of the battery is, however, accomplished 
at the booster panels, which will be seen located near the 
boosters in fig. 7. The neutral "bus is connected to the 
centre of the battery, enabling the battery to assist in the 
balance of the system, especially in the case of out-of- 
balance faults. There are no end-cell switches, all varia- 
tions of battery voltage being obtained from the balancer 
hoosters, one of the latter being for the positive and one for 
the negative end of the corresponding battery. 

Each booster panel is equipped with three main switches, 
by means of which the battery can be connected either 
through the boosters or direct to the bus-bars, 

Each battery equipment is designed for a load of 4,000 
amperes—1.¢., 4 sq. in. of copper have been pub in each lead, 
and each meter, &c., has been designed for the same current, 
and each equipment includes two watt-hour-meters, one 
curye-drawing main ammeter, one curve-drawing neutral 
or out-of-balance ammeter and one curve- drawing yolt- 
meter connected directly across the cells. 

The balancers are connected with fields crossed, and each 
hooster is equipped with a series shunt reversing rheostat, with 
contacts arranged to connect the booster field across any 
desired voltage, from 125 volts positive to 125 volts 
negative. . 

To provide for disconnection of the batteries, the booster 
panels are equipped with brush toggle switches, with mag- 
netic biow-out auxiliaries, which are capable of clearing the 
maximum output of a battery on a short-circuit. 

Various pro- 
visions have been 
made for starting 
the motor-gene- 
rators. As a rule 
they are started from 
the direct current 
bars through a start- 
ing box, with an in- 
duction motor-gene- 
rator seb asa reserve, 
in case the D.C. power 
fails completely. 
This induction 
motor-generator set, 
seen in fig. 3, may 
be connected on the 
direct current side 
to any generator, 
entirely indepen- 
dent of the main 
bus-bars. 

An addition tothe 
usual starting equip- 
ment is a motor- 
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Fig. 12.— SUBWAY UNDER SWITCHBOARD, SHOWING MACHINE OIL SWITCHES AND CABLE Racks. 
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driven booster, or, to use a somewhat more explicit term which 
has been applied to this machine, a depressor. This machine 
consists of a direct current motor driving a direct current 
encrator, which can be connected in place of the starting 
box. In the use of this machine the depressor is thrown 
into circuit with a voltage approximately equal to that 
across the bus-bars ; the depressor voltage is then gradually 
lowered, thus bringing up the voltage on the unit to be 
started. 

The advantage claimed for this machine is that a unit can 
h: started from rest" with about 100 amperes instead of the 
100 or 500 amperes usually required when starting through 
a dead resistance. The starting current runs up as the 
depressor voltage is lowered, since the depressor returns less 
of the starting amperes through its motor, as the voltage of 
its depressing end goes down. As the starting current is 
much more than the accelerating current, the depressor cuts 
down considerably the maximum demand for starting. 

All of the starting gear has been so designed that current 
fur starting can be taken from any section of the 'bus, either 
hich or low, but ne one "bus or section of a bus can be 
jaralleled with any other by any accidental manipulation of 
the starting switches. — Similarly, no standing machine 
cn be thrown in parallel with another up to ~ voltage, 
through mistakes in the manipulation of the starting 
switches. 0007 

In addition to the iustrument panels described on the 
‘perating gallery, a ,bus-bar voltmeter panel and a pilot 
tanel, equipped with six voltmeters for measuring the voltage 
at the centres of distribution of the network, are also pro- 
vided, and on the ground floor an emergency feeder board 
aud station lighting board are installed. 

The former, seen on the left in fig. 7, is designed for 
fve D sq. in. and ten 75 sq. in. concentric feeders, and a load 
of 4.000 amperes. Its function is to give an alternative 
independent. supply to the larger consumers, and it is con- 


metel direct to the battery, as well as to the main L.T. 


hus-lars. 

The station lighting panel provides for 26 200-volt two- 
wine and three-wire distribution circuits, fed through a 
suitable watt-hour-meter. | 

In conclusion, we wish to express our indebtedness to Mr. 
J. N. Highfield, chief engineer to the company, for the 
cu which he granted us in the preparation of this 
AC CIC, : 


TELEGRAPH AND TELEPHONE NOTES. 


hJ — e i 


Italy.—The Gazzetta Offiei«le of 11th inst. contains a 
w sanctioning the expenditure of 90,000 lire (about £3,600) on 
Ly ercetion of a bronze telegraph wire 3 millimetres in diameter 
'-tween Genoa and Chiasso, on the Italian frontier, to form part of 
a direct telegraph line from Genoa to Frankfort-on-Main.— 
^'nadarg. 


London, — WESTMINSTER. — The Works Committee 
ry rted on Tuesday having considered a letter from Mr. J. W. 
“euis, superintending engineer of Post Office telegraphs, with 
r'tereneg to the Council's refusal to consent to the erection of two 
t pillars on the publie way at Hyde Park Corner, stating that 
ti- proposal was part of a scheme for the provision of readily 
s'ewible testing points on all main telephone routes at the 
^^ndary of the Central Metropolitan engineering district, by 
** ch the localisation of faults and the restoration of communica- 
ton would be greatly facilitated, and the loss of time and obstruction 
'" trathe now associated with the continual opening of surface boxes 
att manholes in the public way would be avoided. Mr. Woods 
351.0 that these testing points had, as far as possible, been placed 
i^ the Post Office buildings, and the cable routes had been diverted 
te the buildings, but where this diversion was not possible, it was 
i^ id«d that the provision of test pillars would be by far the most 
^t antáreous arrangement, both for the department and for the local 
artherity. The Committee held that the Telegraph Acts did not 
( LLorise the use of the streets in the manner proposed, and that a 
t^t objectionable precedent would be established were the Council 
te consent to the erection of these pillars, and would, no doubt, be 
: lied by numerous applications by electric supply undertakers in 
Ue City. inasmuch as a proposal for street pillar boxes in connection 
S.tb these undertakings had already emanated from tho Board of 
irade. In the course of time, therefore, enormous obstruction of 
ree would be caused. The Committeé bad decided that Mr. 
^'^s be informed that the Council regretted its inabilitv to 
‘sheet to the erection of pillars on the public way, : 


_ Pacific Cable,—An account: relating to the working of 
ty Pacifc Cable] Act, with the teport of the chairman of the 


Pacific Cable Board, has been published. The report says that the 
numbers of messages and words transmitted during the year 1904-5 
were approximately 177,968 and 2,056,953 respectively, of which 
106,782 messages and 1,183,929 words were inter-colonial The 
audited traffic figures for 1003-4 amounted to 176,824 messages 
and 2,097,897 words, of which 108,211 messages and 1,232,928 
words were inter-colonial. The actual expenditure of the board 
on the service of the cable during the 12 months ended March 31st, 
1905, amounted to £50,751 11s. 2d., against £54,824 19s. 8d. in the 
previous year. The total receipts amounted to £87,446 10s. 8d. 
(including a special item of £5,118 15s. on account of repair ser- 
vices rendered by the Jris), against £80,118 13s. 3d. last year. The 
surplus on actual working was, therefore, £36,694 19s. 6d. The 
board, however, set aside £35,000 for the renewal fund, and they 
had also to provide a sum of £77,544 18s. for interest and sinking 
fund. This sinking fund will extinguish in 50 years the entire 
capital expenditure. Adding these payments to the expendi-. 
ture, the deficiency on the year's operations amounts to 
£75,849 18s. 6d., against £87,751 4s. Sd. in the previous year. 
This defieieney has to be made goód by the contributing Govern- 
ments. Although, in the year 1904-5, the receipts were swelled by 
the earnings of the Zris, an item which cannot be expected to recur, 
it is satisfactory to note that the deficiency to be met by the con- 
tributing Governments in the second year of the cable's working is 
less than the annuity due on account of capital.— Times. 


Roumania.—The Roumanian administration announces 
officially that the Osteuropaeische Telegraph Co., of Cologne, has 
completed the laying of the submarine cable between Constanti- 
nople and Constanza, and that it was open for the reception of 
telegrams on the 20th inst. between Germany, Belgium, Denmark, 
Luxemburg, Holland, Sweden, Norway, Great Britain and Russia, 
and Turkey and Groece. 


Submarine Signalling. — According to the Daily 
Graphic, the experiments carried out by the Cunard steamer, 
Lucania, are favourably reported on by the company. Recently, 
when making New York in rather thick weather, a Cunard steamer 
picked up the signals from each of the lightships at Nantucket, 
Fire Island and Sandy Hook at distances ranging from 24 to 4 
miles, and the captain was thus enabled accurately to check the 


- position of his vessel. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED. 
Trinidad-Demerara (No. 1) .. T T .. Aug. 26, 1901 . 
Dominica-Martinique .. ia as v ute .. May 7,1902 .. 

St. Lucia-Martinique .. ee s s .. May 7, 1902 
Cayenne-Pinheiro oe @a ee oa o Aug. 13, 1902 
Parama?ibo-Cayenne .. «à és E .. May 25, 1905 
Reissa-Issa (Yemen) Camaran AN ka e. Oct. 22, 1902 
Tarifa-Tangier .. M v is s e. Jan. 18, 1904 
Closed { Viadivostock-Nagasaki m .. Feb. 9, 1901 

Port Arthur-Chifu .. Mar. 9, 1904 
Jamaica-Colon .. i T or i .. Jan. 5,1905  .. 
Bolama-Bissao  .. ae os zs ss .. June 21, 1905 .. aie 
Iquique-Antofagasta — .. — .. <a - .. July 21,1905 .. T 
Antofagasta-La Serena ., zs s ee ee July 21, 1905 .. ee 
Cadiz-Tenerif  .. E T ss oe e» July 20,1905 .. oe 


i 


Puerto-Barrios .. P £a ic e .. July 28, 1902 .. ae 
Kertch-Soutehoum ss is T ae .. Sept. 27,1904 .. `. . 

Alaska landlines .. "m us T .«. July 10, 1905 .. vis 
Communication with Brazil ría Galveston .. July 18,1905 . a 


LANDLINES. 


Telegraph and Telephone Contracts,— In reply to 
a Parliamentary question by Sir Thomas Dewar, who desired to 
know the value of the contracts for telegraph and telephone plant 
respectively given to British and foreign firms respectively for each 
year during the last three years, Lord Stanley, the Postmaster- 
General, states: Iam unable to divide the amounts between tele- 
graph and telephone plant, as many articles are used in connection 
with both. The value of the contracts given to British and foreign 
firms respectively during the last three years was as follows :— 


British. Foreign. 
1902-3 . £757,814 £92,740 
1903-4 669,985 ^ 76,883 
1904-5 729,137 928,461 


The orders given to foreign firms included respectively £83,676, 
£69,802, and £220,054 for telephone apparatus, mostly required for 
equipping exchanges worked on the central battery system, for 
which the principal patents are held by foreign firms.— Daily News. 


“Via Eastern."— The Eastern Telegraph Co. notities 
the following reduced rates per word for telegrams forwarded from 
Great Britain “via Eastern" on and after the 1st prox. :—India 
and Burmah, 2s.; Ceylon, 2s. 1d. ; Cyprus, 1s.; Egypt-Alexandria 
and all offices in first region, 1s. ; ditto second region, 1s. 1d. ; 
ditto third region, including the Soudan, 1s. 4d. ; Suakim, 1s. 4d. ; 
Aden, 2x.; Perim, 2s. ; Obock, 2s. 1d.; Djibouti, 2s. 3d.; Assab, 
2s. 1d. ; Massowah, &e., 2s. 2d. ; Abyssinia, 2s. 3d.; Yemen, Ys. 7d. 


Wireless Telegraphy.—Negotiations have now been. 


.completed for the erection of a wireless telegraph station at 


Machrihanish for direct communication with America, The 
National Electric Signalling Co., of Pittsburg, has leased about 
6 acres of ground at Uread Poitt, below Lossit Park, for the 
pun of an experimental station, and a tower 400 ft, high will 
e erected, | 

A return has been published relating to the working of tho 
Wireless Telography Act for the first three months of the 
present year. The following figures are given:—No. of messages 
under the terms of the, arrangement, with the Marconi. Co, 
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handed to the Post Office for transmission to ships at sca, 111; 
failed to be delivered, 21; messages received from ships at sea 
and delivered by the Post Office to the general public, 1,655. 


The following figures relate to -the financial side of the 
messages :— 


£ s. d. 
Received by the Post Office for outward MD OR . 55 2 6 
Proportion due to Post Office... E . 715 14 
Due to the Marconi Co. . : 47 "7 44 
Received by the Post Office for inward. messages .. 65 1 2 


Details are also given of the applications for licences. In all 
there were 73 applications, and in 48 cases permission has been 
given or is about to be given. Ten applications are still being 
considered, nine have not been proceeded with, one was entirely 
refused, another partly refused, and in four cases the ADBUSAUOUS 
were refused, but alternative sites were offered. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Dudley.—July 29th. Supply of oils to the Corporation. 
See “ Official Notices " July 14th. 


Ebbw Vale, — August 5th. Cables, overhead 
street lamps and fittings, and meters, for the U.D.C. 
Notices” July 14th. 


lines, 
See “ Official 


France.—July 29th. The French Post and Telegraph 
authorities in Paris are inviting tenders until the 29th inst. for the 
establishment of an underground telegraph and telephone line 
between V llejuif and Juvissy-sur-Orge. Particulars may be 
obtained from, and tenders are to be sent to, Le Sous- Secretariat 
d'Etat des Postes ct des Telegraphes, 103, Rue de Grenelle, Paris. 


France.—August 2nd. The French Post and Telegraph 
authorities in Paris are inviting tenders until August 2nd for the 
supply of 30 kilometres of iron tubing, 65 and 80 mm. diameter 
for pneumatic dispatch tubes. Particulars may be obtained from, 
and tenders are to be sent to, Le Sous-Secretariat d'Etat des Postes 
et des Telegraphes, 108, Rue de Grenelle, Paris. 


Germany, — The following. contracts are at present 
open:—The Communal Administration of — Niedderzwornitz 
(Saxony), construction of an electric power station, at 130,000 

marks The Communal Administration of Offenbourg (Baden), 
construction of an electric power station, at 230,000 marks, The 
Communal Administration of Lentzehlez- ‘Leipzig, construction of 
an electric power station, at 250,000 marks. 


Mussoorie (India).—October 23rd. Supply and erec- 
tion of steel power pipes, water motors, alternators with exciters, 
switchboards complete, transformers, induction motors, pumps, 
workshop machines; also bare copper overhead mains, insulators, 
and lightning arresters, arc and incandescent lamps, telephone 
equipment, workshop tools and general stores. See “ Official 
Notices ” July 14th. 


War Office.—September 1st. Tenders invited for the 


purchase of surplus boilers, dynamos, &c., at Bermuda, Barbados, 
St. Helena and Woolwich. See “ Official Notices " July 7th. 


CLOSED, 


Battersea,—The B.C. has accepted | a Ting 


tenders :— 
ite Es + m 1? 


W. T. Glover.& Co., Ltd. ‘cable: ta connect, No, & 4 iae. 


T bur 


generator set with T main swítéhboard' à A len " 11 LH 
d Kennedy, L^ AUS Seal attern,4- in, jot wator 
ead toimeser with brass lin di s: Eades $ Sr co 
Upside nadia) Co. htd., Arun watt hour- -meter for No. 8 kasd: 
machine ‘27,0 0 
i mame Platt; Litdi, dteetric pump and pipes in tonnection Cea! 
roroa ne Wig the condensing piant, a a ae Be aa Lone 0. 


| e ieta "hc T. C. has: accepted. ihe € of Mesos. 
Babeock & Wilcox, Ltd:, fon, coal kongling plant for the pM 
Mectrig Power Station, at £1,966. e oe os son sss i 
-o o Bristol.-— Tho Bristol: "DEus: & Gaitriages Cn i kita. 
thas renewed its contraet withthe Sunbeam Ian € oah for ihe supply 
of; eos Imapas inthe nxt amie ae AN uL df 
(ar dift. be Agyinin Gommitéee on. July. uth. accepled 
the tender iof Mosese D, Forth & Co cof Manchester, for the 
Me i ae p ae s at White m. p at: Ab, os 


irom ert 


Hoa dander of rendi. Pul Bros. & Op. for the . cee o£. a 
.Síieatu-drivun excitar aet, at. Een B Len io “iie ons 


Topf 


eno opu British, XJeatric. Trae a Lud. 


Dartford.—The U.D.C. has accepted the tender of 


Messrs. Babcock & Wilcox, Ltd., for pipe work in connection with 
the extension of the generating ‘plant, at £383. 


Fulham.—The B.C. has received the following tenders 
for extension of cables, feeders, &c. :— 


Messrs. W. F. Dennis & Co. T "T ja ia . £1,779 
Johnson & Phillips .. - is iu - E VA TED 
Electrica] Co. -. 1,905 
British Insulated and Helsby Cables, Ltd. (stoneware ducts) .. 2,000 
Ditto (fibre ducts)  .. ‘ bs es .. 2,065 
Western Electric Co. - od uli x € "s .. 8,044 
Ditto, ditto d 2,116 
W.T. Henley’ s Telecr aph Works Co. (fibre ducts) (accepted) 2,015 
Ditto (stoneware casing) .. € à Be ve AUS 
Callender s Cable CONSIDUEMOR Co. s a T - ,. 2,104 

. T. Glover & Co., i P P " re eee HM 
Bt. Helens Cable Co.. - - " " Fe ^s so 2,209 
Ditto T "ES ee oa es 2,316 
Biemens Bros. & Co. (fibre conduit) a = e T ~~ 2,909 
Ditto (stoneware conduit) . - Q2 “2s 


The Council has placed an "n with the British Thomson- 
Houston Co. for 25 penny-in-the-slot meters, at £103. 


Hackney.—The B.C. has accepted the tender of Messrs. 
Le Grand & Sutcliff for the artesian well and air lift pumping 
plant, at £1,370 16s. 


London.—The Metropolitan Asylums Board accepted on 
Saturday the following tenders for the annual supply of electric: al 
accessories :— 


Messrs. Pryke & Palmer, 31 items; General Electric Co., 14 items; Electrical 
Co., Ltd., four items; W. T. He nley' s Telegraph Works Co. 4 Ltd., four items ; 


, Edison and Swan United Electric Light Co.. Ltd., three items; Franke nburg 


and Sons, three items; Goossens, Po & Co., three items ; McGeoch & Co., 
three items; Sunbeam Lamp Co., three items ; Veritys, Lid., three items ; 
Armorduct Manufacturing Co., two items; Berliner Telephone Manufacturing 
Co., two items, Berry & Skinner, two items; British Insulated and Helsby 
Cables, two items; Johnson & Phillips, two items; Lc Ündon Electric Wire Co. 

Ltd., two items; Sun Electrical Co., two items; Tueker & Co., two items ; 
Baxter & Caunter, one item; G. Braulik, one item ; Brush Ele ctrica] Co., one 
item; Connolly Bros., Ltd., one item; Davis, Kent & Stewart, one item; H, 
Grecne & Co., one item ; Siemens Bros., one item. 


It was explained that as these contracts were almost entirely for 
replacements and renewals, it was impossible to give any reliable 
estimate of their probable respective values. 


Loughborough.—The Town Council received the follow- 
ing tenders for a 10-instrument and exchange installation :— 
Messrs Gent & Hurley a a ie ox . £386 14 7 


Messrs. Pullin & Shore » os g ,. 425 0 € 
Messrs. W. J. Furse & Co. . ,. 496 16 9 
The Electric and Ordnance Accessories Co., Lta. 570 7 0 


London.—The Highways Committee of the L.C.C. has 
received the following tenders for the supply of (1) low-tension 
switchboards for the Battersea and Wandsworth sub-stations, and 
(2) high and low tension switchgear for sub-stations at Battersea, 
Clapham, Streatham and Wandsworth :— 


Low TENSION SWITCHBOARDS. 


Evered & Co. : - (recommet usn £1,347 10 0 
Edison & Swan Co. kx eh š : 1,4139 16 8 
John Fowler & Co., Leeds T T" i we Am OO 0 
G. Statter & Co. : ee xis X sso dS 9 0 
General Electric Co. m - - e +. 458 7 8 
L. Robinson & Co... i v px T ,. 1,982 18 O0 
J. E. Spagnoletti & Co. .. E bu T" .. 2,008 10 O0 
Electric Construction Co. id «i .. 2,053 10 0 
Bertram Thomas, Manchester. . as 7 We z. 2,066 18 6 
British Westinghouse Co. ix ee T i> mace E U 
Cecil Hodges & Co. e" M T co. TE D 
Consolidated Electrical Co. PN xs m ,,.,020,296 0 O0 
Siemens Bros. & Co. "n - "ELM .. 2,844 0 0 
A. Reyrolle & Co. .. - " - T i. Am 4-5 
Walsall Electrical Co. . EN Er .. 98,564 4 6 
British Thomson- Houston Co. . T m VER Vo m 
Kelvin & James White .. - ee T , 2,853 9 6 

Bailey, Grundy & Barrett i 2,14& «9640.1 

Hion AND Low TrwsrOw SWITCHGEAR. 
Edison & Swan Co. ^ '.. | ps i £2,497 0 6 
General Electric Co^ 72.7 2s “(fecommended) 10,129 1? -0 
so! = Electrice Construotion Co.. ^|: [d 00H. ed (iNi. 1180, B87 10. 0 
s; p o Biemens Bros. & Cos. sas neen pern s 10,568, 10, 0 
C? A. Reyrolle & Co. .. a o an - Quo re MADTL IU 10 
eit b Diek, Kerr @ Co, 31 00s uin lo c .."12,:092 0:8- 

Li ote Kelvin & James White: wats eerie nab ss 012,335 : Q 
po oo Britişyh Westinghouse Co, i. ‘ep; Be ot ir E E kon Ü 
. . Butish 1 Thouson- Houston Co ty 2j 13,178 S 0 


, “the tender of. the. Edison: & Swan «Go; was withdraw n, owing to 
-an increase in the p af: the 1 al s contractors. | 
Pea | * a upon EM. io Ferel sth aw 

- Southwark. The B.C. hes: placed dn. order’ with Mei. 
Pritchetts & Cold, Titd., at £227 '188.; for overhauling the battery üt 
the generating | station, renewing plates, &e. 


West. Maii. The Corporation, has received the f illo ine 
‘tenders -- AKC lamps for the lighting of Victoria Dock Road :— 


«oi Gilbert Are Lamp Co i. taes 5 4.15 ss .. £5 9 fj each. 
4. 4 Brockie-Pell Arc Lamp, Ltd... |... lini -, 418 6eaeh. 
-— Crompton & Co. (accepted). Wei m. xd ...4 11 Oéach. 
Two potential regulators ty be ‘filled. io: ‘two of the feeders at the 
geusratiug miabtau orgs pu ap ure io 4 
STP c; (owas, Lid. ^s. ncm o uui "— 0 teagh. 


B2 0 0 eaeh, 
Vi gp 1i 13 6 eath. 


The Corporation. has plac ed the following orders: -— 


n Dick's ‘Ashestos Co., covering four’ boilers at gene rating Wtation | 445! 2 ab g 
. 18, Dixon & Co. Lt, tix additiqnal sets of: botorintic jeans à y pointe. 


' 
4 ott. 


British W estinghouse Co., Ltd 
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Willesden,—The U.D.O. had before it on Tuesday the 
following alternative offers from the British Wostinghouse Co. :— 


f ia) To supply one 250-xw. 25-period rotary converter complete with trans. 
formers, regulators, and accessories for the sum of £1,158 


(b) To exchange the existing 700-xw. 25-period plant consisting of two 100-kw. ` 


and two 250-x™. retary converters, and provide plant suitable for operation on 
50 periods with an increased cap: acity of 200 kw. by installing a 900-xw. plant, 
consisting of two 150 and two 900-xw, rotary converters for the sum of £800. 


It was decided to accept the latter offer. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tue following orders are issued-: — 


Thursday, August Srd.—Reernits and non-efficiente for Isle of Wight Camp, 
rade at Waterloo Station (L. and S.W.R.) at 12 noon. Those for 
‘}ymouth Camp, at Paddington Station (G.W.R.) at 10.20 a.m., and those 
for Gravesend Camp at London Bridge Station (B.E. & C.R.) at 11.20 a.m. 

Saturday, Angust 5th.—Efficients for Isle of Wight Camp, parade at Waterloo 
Station (L. and S.W.R.) at 12 noon. Those for Plymouth Camp, at Padding- 
ton Station at 10.20 a.m., and those for Gravesend Camp, at London Bridge 
Station at 11.20 a.m, 

J, GUNN, Sergeant. Major. 
For Q.C.E.E.R.E.(V.). 


NOTES. 


Institution Notes.— THE [RON AND STEEL INSTITUTE. 
—The autumn meeting of the Institute is to be held at Sheffield on 
Tuesday, Wednesday, Thursday and Friday, September: 26th to 
39th. The following papers have been offered for reading :— 

On the * Metallurgical Department of Sheffield University," by Prof. J. O, 
Arnold, Sheffield. 

On the “ Thermal Transformation of Carbon Btecls," by Prof. J. O. Arnold 
and A. Mc William, Sheffield. 

On the * Nature of Troostite,’’ by Dr. Carl Benedic kx, Upsala. 

On the * Occurrence of Copper, Cobalt and Nickel in American Pig-Irons,”’ 
by Prof. E. D. Campbell, Ann Arbor, Michigan. 

On *' Pipe in Steel Ingots,” by J. E. Fletcher, Sheffield. 

On “Steel for Motor-Car Construction," by L. Guillet, Paris. 

On the ** Presence of Greenish-coloured Markings in the Fractured Surface of 
Test Pieces," by Captain H. G. Howorth, R.A., Sheffield. 

On *Ovez-heated Steel, by Arthur W. Richards, Grangetown, and J. E. 
Stead, F, R,S., Member of Council, 

On * Segregation in Steel Ingots,” by B. Talbot, Middlesbrough. 

On a “ Manipulator for Steel Bars," by Douglas Upton, Jarrow. 

On ** Machinery for Breaking Pig-Iron," by Cecil Walton, Whitehaven. 

On the “ Influence of Carbon on Nickel and Iron,” by George B. Waterhouse, 
New York. 

A lengthy programme of works’ visits and excursions has been 
issued by the secretary, Mr. Bennett H. Brough, 928, Victoria 
Street, S.W. 


Electric Shock Fatality.—On 20th inst., at Willesden, 


an inquest was held concerning the death of John O'Malley, 25, an 
electrician, who, as mentioned last week, was killed at the British 
Westinghouse electrical power station at Neasden. In the course 
of the evidence, it was stated by a man who worked with deceased 
that O'Malley had no right to go into the transformer chamber 
where the accident occurred. | Deceased was a sober, steady man, 
and was not likely to commit suicide. It was generally known 
hat the transformer chamber was a very dangerous place, and no 
one ever went into it while the current was on. Another witness 
said that when he found the deceased his clothes were alight ; 
he must have received an 11,000-volt shock. The door of the 
transformer chamber was not locked, but men were instructed not 
to enter it. The jury returned a verdict of ‘ Accidental death,” 
adding a rider that the door should be locked and labelled 
* Dangerous.” 


Exhibitions.—The following letter from the Power- 
Saving Pulley Co., of Manchester, appeared in Wednesday’s issue 
of Electrical Investments :— With regard to the subject of exhi- 
bitions, we think that they are generally more successful at first 
appearances—repeated shows get weaker every time. Bands are a 
nuisance, and only serve to distraet both buyer and seller. Inviting 
municipal bodies and committees to hold conferences and confer 
together, instead of conducting them- to the exhibits, is for marty 
reasons irritating to the exhibitor. We have gone to considerable 
expense at several trade shows, but we now feel that the same 
outiay in reputable publications will have at least an equal, if not 
much better practical business result.” 


Electric Motor Ambulances,—At the London County 
Connei! meeting on Tuesday, the General Purposes Committee 
again brought forward the proposal to establish a service of motor 
ambulances worked by electricity. In the opinion of the Finance 
Committee the scheme should, on financial grounds, be postponed 
until the estimated recoupments from the Holborn-Strand improve- 
ment have been substantially realised, and until the financial 
position of the steamboat service has been ascertained. The 
Council, however, decided to apply to Parliament for the powers 
snggested by the General Purposes Committee. 

wg 

Gas Accidents.—At Lichfield last Saturday moming, 
Lient.-Col. O. B. Feilden was suffocated: by agas jet boing aevi- 
dentally and unconsciously, tnraedoai : hetorá: le rotira: tot rest. 
Mrs Feilden hadin harrow iets ae ba ca. critical! conditien 
when cdibcovered. i bey ffl Ofsted faded te AP ited 

On 26th inst: a setious caters odane. at. the: Ashton-oniles- 
Lyne Gasworks; Ee sm. ofi the manacem Avho tasi engaged: in: the 
iring room- atthe time heir batil injiwede. ‘The ding was 
completely wrecked, Ji Diar] Ron d ar ung Lo r1 


Appointments Vacant. — A  telegraph officer for 
Bouthern Nigeria; chief clerk, correspondenoe clerk and working 
depüt foreman for Erith U.D.C. tramways department; junior 
assistant engineer for Leck DE junior assistant electrical 
engineer for Burnley (£119 12s.), 


Educational Notes.—The report of the first year's 
working of the Leeds University forms an interesting record of 
progress. The number of students attending the day classes has 
increased to 842, as against 807 previously attending the Yorkshire 
College, and there was also an increase of 52 etudenta attending the 
evening and other classes. The provision of additional accommo- 
datiou in the department of Electrical Engineering is urgently 
needed, as it possesses no lecture-room of its own and no drawing 
office, while the laboratories are totally inadequate to meet tho 
demands upon their space. Additional plant is wanted, especially 
two p.c. motors of 24 aud 10 H.P. respectively, as well as other 
expensive apparatus. In the United States such apparatus would 
be presented to the University by the great manufacturing firms ; 
here, on the contrary, we only read of one donation of this kind— 
a double-pole enclosed switch and fuse, by a Leeds firm, Messrs. 
Franklin & Isaacson. Having in view the national importance of 
technical training, and the high reputation won by the Yorkshire 
College, we could wish that British manufacturers would more 
frecly give their support to institutions such as the Leeds Univer- 
sity, with which the college is now incorporated. 

The June issue of Zhe Central (Central Technical College Old 
Students’ Association) contains, amongst other interesting articles, 
one by Mr. A. T. Larter, on “ Suction Gas Producers,” in which the 
principles of working and the mode of operation of these useful 
gas generators are discussed, with special reference to the Dowson 
type. The article is well illustrated, and there are a number of 
indicator diagrams from various engines working with the Dowson 
suction plant. The number is well upto the hich standard which 
has characterised the previous issues of this journal. 

The Council of the City and Guilds of London Institute has 

warded the diploma of Associate of the Institute to 23 students of 
the Central Technical College who have passed through the full 
course of instruction in electrical engiueering, 22 in civil and 
mechanical engineering and three in chemistry. The Siemens 
medal and premium in electrical engineering have been awarded to 
W. H. Grinsted. In addition, certiticates have been awarded to 32 
matriculated third-year students who have completed a full course 
of instruction at the Central Technical College, and to 68 who have 
completed full courses at the Technical College, Finsbury, 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their muveinents. | 


Central Station Engineers,—The Electric Lighting 
Committee reported to the Bermondsey Borough Council that Mr. 
HEENAN, the newly-appointed borough electrical engineer, took up 
hia duties on Friday, June 30th. The Committee expressed their 
bivh appreciation of the manner in which Mr. Doran, the chicf 
assistant electrical engineer, had superintended the undertaking 
between the departure of the former chief engineer and the arrival 
of his successor. Although Mr. Doran was only appointed in 
November last, at £145 per annum, the Committee thought it was 
most important to retain so capable an otlicer, and recommended 
that his salary be increased to £200 per annum. In consequence of 
a standing order of the Council ‘that applications for increase can 
only be considered in. February of each year, the recommendation 
was ruled out of order, but on all sides much appreciation was 
expressed of Mr. Doran’s work. A switehbeard attendant haviug 
resigned, it was resolved that he be replaced. by a third engincer- 
in-charge, at 40s. per week. 

Nelson T C. has appointed Messrs. W. HanTLEYy, J. R. C. Murray, 
and M. E. DENT as assistants at the electricity works, at £1 each 
per week. 

The second section of the Hastings Corporation electricity 
employés held their outing to Tenterden on. Wednesday last week. 
The company included the borough electrical engineer (Mr. R. F. 
FERGUSON) Tenterden was reached at dinner-time, when some of 
the party made a tour of the town, whilst others enjoyed a game of 
bowls. The Tenterden ENT Show was also inspected. ‘Tea was 
taken at Northiam, where a vote of thanks was passed to Mr. 
Ferguson. The first half of the employés had their outing on 
the Wedn esday previous. 

Mr. NixoN has been. appointed chief electrical engineer to the 
Handsworth U.D.C. at £350. 'l'ugre were 90 applicants. 

The Bray Council has appodited Mr. D. E. M'DOXNELL, of 
Macroom, to be assistant electrical engineer. 

The salary of Mr. R. S. Downe, the ETE engineer to the 
Southport Corporation, is recomnie nded for an advance from 
£500 to & maximum of £400, , rising’ ,to this sum by punual 
inereitients of £20," ^ Pia 
'' Southend-on-Sea T Chas appointed Mr. HE Row bus switch- 
hoard attendant at the electricity works; and Mr. A. C, Jouxsox, pf 
Purule J, assistant D 'uginger at a salary of C150 pe: T ADU. 


MC a 
Aranway - @fliciads ho: employés; ‘of: the: Sent hport. 
Cian ne had: their ‘annul sports on fhe TOR nid 
-J0th -inst at Kew Gardens. Alderman Hurme,- ehuirman ‘of the 
Tramways: Comnutter, presided: over the proceedings on the first 
day, mi Mr» J- Sykes. on: the egonun. "- Nimierots" events 
ware contested, candi. paizos,! contributed. by: -lécal: -and-- outeitie 
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donors, were presented. An athletic society was formed some time 
ago, the members paying 1d. per week. 

Brighton Corporation Tramways Committee on 20th inst. unani- 
mously appointed Mr. Wm. MARSH as tramway engineer and 
manager at an annual salary of “£300, rising by £50 a year to £400. 
Mr. Marsh has been acting engineer and manager for tho last two 
months. | 

Mr. Scorr has resigned his position as tramway overhead 
foreman at Southend-on-Sea. 

Halifax T.C. has received.103 applications for the position of 
tramway traffic superintendent. 


General.—The marriage of Mr. Haroub W. Davey, 
electrical engineer to the Eastern Telegraph Co., at Durban, and 
Miss Constance Piccione, of Mooi River, took place recently in the 
Emmanuel Cathedral, Durban. After the ceremony a reception 
was held at Erin Lodge, the residence of the bride's mother. 

Mr. MaABSBALL H. Bennett, A.M.I.M.E., A. M.LE.E., has resigned 
his position with the General Electrie Co., Ltd., of London and 
Witton, and is joining the British Thomson-Houston Co., Ltd., of 
Rugby. 

The Durban Special Committee appointed for the purpose of 
suitably recognisiug the extraordinary labours of those employed in 
repairing the havoc made by the recent great storm, submitted a 
report -recommendinug that grants be made to, among others, the 
assistant borough electrical engineer, Mr. A. G. H. TAvroB, and 
Messrs. E. Poorg, C. W. BrokrEnsHa and J. T. SMITH, of the 
electrical department. 

The election is announced of Mr. DuGaLp CLERK, M.I.C.E., the 
well-known gas engine expert, as president of the Junior Insti- 
tution of Engineers for the ensuing session. 

Lorp STANLEY, M.P., will to-day, in the refreshment club of the 
General Post Office North, present to Mr. J. C. Bapcock a testi- 
monial subscribed for by his colleagues upon his retirement from 
the position of Controller of the London Postal Service. 

Mr. J. Coxon was appointed by the West Ham Corporation on 
Tuesday, instructor in electric wiring at the Technical Institute. 

Mr. ALLAN R. Connax, who has been with the National Electric 
Construction Co., Ltd., for some years, has just resigned his position 
as engineer and district manager of their Midland branch in 
Wolverhampton, in order to take up the management of the Man- 
chester business of the Alliance Electrical Co., Ltd.. and his address 
after the end of this month will be Northern Assurance Buildings, 
Albert Square, Manchester. We understand that he will make a 
speciality of electric pumping, haulage and driving ‘generally for 
collicries, chemical works, breweries, and cotton mills, 


CITY NOTES. 
General Electric Co. 


Mr. G. Byna presided at the annual mecting of this cempany, held 
at the offices in Queen Victoria Street, E.C., on Monday last. In 
moving the adoption of the report (see ELECTRICAL REVIEW, 
July 21st, p. 108), he said that to him the year had been 
one of distinct disappointment. They had doue rather more 
business than in the previous year, but the effects of com- 
petition had been reduced profits, which symptoms had been felt 
by almost every manufacturer in this country who had had to 


report decreasing business, and cither decreasing dividends, or bad - 


to take from reserve to make up what they made last year. "This 
was not a very satisfactory state of affairs, but in this company they 
had still been able to depreciate £17,920, which was about £300 
more than last year. It was an important thing for a company 
like theirs to look after proper depreciation, because no manufac- 
turer could consider that he had made any money if he had not 
thoroughly depreciated his plant in his books. They had been 
able to put sufficient into reserve to fulfil the hope expressed last year, 
that they should have in their reserve cover sufficient for the item 
of goodwill and patents standing in the balance-sheet at £92,000. 
The policy of the directors bad always been to strengthen the 
financial soundness of the business, and that policy had again been 
carried out by reducing the interest on ordinary shares rather than 
scriously diminishing the amount placed to reserve. The income 
from investments to a slight extent counteracted the decrease of 
profits from trading account. There was'£16,000 more invested, 
which was principally due to the natural increase of the Uxbridge 
Co., in which they were largely interested, and the formation of the 
General Electric de France. They had acquired the business of their 
former agent, Mr. Lucien Espir, at Paris, and turned it intoa limited 
company under the above name; Mr. Espir was a considerable 
shareholder. The concern was an important one to them, as Paris 
was very near, and they not only sold in France, but were also 
buyers of many electrical articles therefrom. — Selling in. France 
would be very considerably increased if the duties were not so 
very high. Many of the articles that this company made were 
produced far superior iu quality than anything to be found in 
France. He had been last winter at Cannes, and the manager of 
the hotel there expressed a wish to have everything electrical 
brought in from England, but the duties were so high that with 
many of the articles it was impossible. If one day they 
could induce the French to reduce those duties in their favour, 
it would be an enormous pull to such a concern as this, 
The other figures were fairly similar to the balance-sheet of last 
year, Sundry creditore were £30,000 more, which was principally 
due to the Dublin contract, and sundry debtors and stock-in-trado 
had only increased in proportion to the increased turnover. As 
regards the general fentures of the year'$ trading and manufacture, 
the new department at Witton had gone ahead extremely well; 
and those works had shown a very fair profit on work completed. 


chester aud Dublin. 


The Underground order for 340 motors mentioned in last year's 
report had, however, only recently been put into the shop, the 
details of construction, and supply and delivery having only just 
lately been settled, and it had therefore not contributed to this year's 
results. An important contract had been obtained for the supply 
and erection of motors for electrifying all the workshops of the 
Portsmouth Dockyards—the receipt of this Government contract 
had been very gratifying to them from every poiut of view. They 
had received a fair amount (of orders for large machines, such as 
contracts for Cardiff, South London, Woolwich, Fulham, Man- 
As regards the last-mentioned, the new 
1,500-kw. set supplied during last year had turned out a great 
success, whilst the old contract had at last been satisfactorily com- 
pleted. It would be remembered that they supplied with tbeir 
generators, through sub-contractors, engines which did not pass the 
necessary tests, and. the company as main contractors were com- 
pelled to undertake the re-construction of these engines. He was 
pleased to say that they had on all points come well within the 
specification, as the chairman of the Dublin Electric Light Com- 
mittee, the resident engineer, the consulting engineer, and the 
Lord Mayor of Dublin recently stated at a public banquet, and the 
plaut had been taken over. This was a contract from between 
£50,000 aud £60,000, and he belisved, thanks to the great effort of 
Mr. Hirst and the staff at Witten, thst what once threatened to 
become a serious failure had turned out a complete success. As 
regards their other manufactures, such as telephones and bells, 
electric light fixtures and accessorics, they had to report increasing 
output, but generally with lower prices and more difficulty to sell. 
The question of difficulty in selling was one that was engaging the 
serious attention of the directors. People outside the trade had no 
idea how much more difficult it bad become to obtain orders any- 
where. What he called the commercial push—the looking after 
orders, advertising, cost of travellers, and the lowering of prices— 
was a very serious item, which it never had been before. It was, 
he believed, largely due to the enormous competition which they 
had to meet. here in this country from all over the world. It was 
sheer waste. They had to spend a lot of money, and the con- 
sumers gained nothing by it. In America and Germany that waste 
had been done away with through combinations and trusts. These 
had a very bad name, but when they looked at it from the point of 
view of avoiding losses iu manufacturing and losses in trying to 
get orders, it was a sheer waste to the whole community, and they 
would find that the question of combinations and trusts should be 
considered from some point of view ditferent from that which it 
had been often viewed from by many people. They found 
that the cost of commercial push was quite excessive at the 
present moment. Such conditions had thrown upon their staff 
vastly more work, and they had had to appeal to their loyalty, 
an appeal which had been met with that self-sacrifice which they 
expected from them. The carbon works had, during the last 
12 months, arrived in one respect at a most satisfactory stage. 
Under their own management, with sclf-trained labour, they were 
now producing a quality which was second to none, and if the 
prices obtained were anything similar to those ruling at the time of 
the starting of the works, they could conscientiously call these 
carbon works a great success, These prices had, however, iu con- 
sequence of unrestrained competition in this country, dropped 
again. They had it on the authority of two leading manufacturers 
on the Continent that they were selliug in this country at an 
absolute loss Partly through a protective tariff, and partly 
through other legislation, t! eir market in their own country was 
secured, and, therefore, while obtaining a better price at home, they 
could afford to sell at a loss in this country until such time as this 
company might be compelled to close down. By support obtained 
from Government departments and other public institutions, they 
had succeeded in considerably reducing the loss of last year, and it 
was their firm intention to kecp this factory going until such time 
that by suitable Government measures they could hope to put it ona 
dividend-paying footing, a time which they hoped would not be far 
distant. They could not promise to keep it on for ever. They 
hoped the Government would say that this was an industry 
which must be supported by Government help. Considering 
that the manufacture of carbons was an industry which was 
not only a commodity of consumption, but a most esseutial 
article required for modern defence of our coasts, our harbours, 
our ships, &c., they thought they were entitled to expect 
within a reasonable period some measure of support. To a big 
manufacturing firm like this company, the question of pro- 
tection of the Home Market was of vital importance. It was of as 
much importance to them as the obtaining of their daily orders. 
He had previously told them why he was certain such protection 
must come, and he would not then repeat arguments which were 
sufficiently patent, but only refer to two matters which, during the 
last vears, had become acute, and which, to his mind, were the 
direct outcome of our mistaken Fiseal policy. He referred to the 
question of rates and taxes and the unemployed. The burden of 
rates and taxes upon English industries was becoming a serious 
and a dangerous one. This firm paid directly or indirectly in rates 
and taxes a sum per annum exceeding £15,000, which represented 
5 per cent on their ordinary share capital, and they were threatened 
with more imposte. In a leading journal it was recently stated 
that the only alternative to tariff reform was more socialistic taxa- 
tion. It was a very serious matter to such firms as theirs which had 
enormous factories all over the country to be in the position of being 
taxed up to the hilt and alwaysthreatened with more. This already 
serious situation became immeasurably more so when they con- 
sidered that foreign manufacturers also sold similar articles in 
competition in their markets, and that these foreign manufacturers 
bore no part in this enormous taxation. If they were not taxed in 
this way, the company could have paid 10 per cept, instead of 
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b per cent. As forthe tnemployed, he wished to say that he con» 
sidered the present state of employment and pauperism the clircet 
outcome of our Free Trade policy. He said so as a large employer 
of labour. The G.E. Co. could undertake, if Protection were given 
their firm, to employ within six months, at least 2,000 skilled 
workmen more than they did that day, and he knew hundreds of 
manufacturers who could give & similar undertaking. Only the 
ether day, 20 manufacturers met together, and he said then that he 
could employ 2,000 more, a large steel manufacturer said he could 
employ au additional 500 people, a cable manufacturer said 300 
more, aud between them these 20 mauufacturers made sufficient 
premises that between 8,000 or 10,000 more workmen could be 
employed, or guaranteed to.be employed, if they had an alteration 
ef the Fiscal policy of the country, Surely it was common 
sense to believe that more employment would be given 
to British workmen if these articles which they could make, 
were made in this country, and not imported from abroad. They 
would soon have a change of Government. It was his firm con- 
victiun that no Government could leave those two acute „social 
situations where they were at present; and that when they came 
fave to face with the realities of practical polities, they would find 
that the only solution—and a simple solution—would be to secure 
the Home Market tothe home population. It would be a happy day 
for this firm when once this justice was done to the English manu- 
fwturer. He then formally moved the adoption of the report. 

Mr. M. Byna seconded the motion. 

Mr. Prep. WaLKER congratulated the chairman that “ even 
under present circumstances,” he regarded the protection outlook 
with such magnificent optimism. He was glad that the company, in 
-pite of the fierce competition, had not sacrificed quality. "That 
was the basis of tue strength of the company. The tremendous 
ewnpetition had  argely arisen from the fact that the electrical 
industry had come to us greatly from very active and hasty, and 
sometimes rash and energetic people, like the Americans. The 
impression got abroad that the demand for electrical apparatus, 
machinery aud devices would be so colossal and so enormous that 
it would be absolutely impossible to cater for it, and consequently 
the Westinghouse and others came here. The English people were 
very much slower—perhaps they were wise—perhaps otherwise—-but 
the idea that. every Tom, Dick and Harry was going to pull out his 
«isting gas engines, water wheels and steam engines, and put 
in everything electrical, had not been carried out. We were going 
“lower, and had got to put up with it. But the change would come, 
though slowly, all the more certainly. He was vice-chairman of a 
slate quarrying industry in Wales, and they had re-established the 
whole quarry on an electrical footing. They were absolutely sur- 
prised to think how they could have gone on for the last 20 years 
with the inefficient system they had before, now that they vot 
everything so much smoother, better and more satisfactory. Wales 
was most conservative, but they found that big people were coming 
down to see their installation. The electrical industry had a 
splendid future in Wales. | 

Resolutions approving of the 5 per cent. dividend, re-electing Mr. 
Bevis a director, re-electing auditors and thanking the directors, 
were passed unanimously. 


National Telephone Co. 

SIR Henny Fowrzm, M.P., presided over the thirty-sixth ordinary 
meeting of this company, held at Hamilton House, on Thursday of 
last week. 

The CHARMAN, in moving the adoption of the report (ELEC- 
TRICAL Review, July 14th, p. 69), said that he had a very 
"imple duty to discharge that day. As they were aware, 
that mecting was an interim one, and at their annual meeting 
they more completely and accurately reviewed their commercial 
aud financial position, bnt that was held more at the end of the 
year, The half-year had been a satisfactory one to the directors, 
and be hoped to the shareholders. ‘The income during the half- 
year amounted to £1,086,507, and the figure for, the 
cormsponding period in 1904 amounted to £985,274 an 
increase Gf £101,233 in the gross income of the company. The 
firt deduction that they had to make was the Post Ottice royalty, 
Which was £90,742 for the first six months of 1904, this year it had 
increased. by another £10,000. When the public were told what 
very high charges were made by the company for telephone rates 
in London and the frovinces, they should be asked to deduct 10 per 
vent. from that charge, the balance representing what the company 
Tteelved. The working expenses during the six months were 
£030.25], as against. £563,060 12 months ago, showing an increase 
ef 260,191. If they increased their business, they must increase 
their working expenses, The result which they were most interested 
in was the profit for the half-year, which was £355,618, as against 
£331.472 a net increase of £24,146. They brought forward from the last: 
Ix months £10,141; 12 months ago they brought forward £10,505, 
which showed a decrease of £364. They proposed to pay a divi- 
dend the same as last year, the available sum being £365,759. Their 
delenture and other interests amounted to £97 ,143. They proposed 
to carry £110,000 to reserve, which was £10,000 more than they 
carried to the reserve 12 months ago. He thought the share- 
hulders would see the wisdom of that course when they considered 
the very large expenditure made during the year, aud the large 
additional capital that had to be protected by the reserve fund. 
They proposed, if the shareholders agreed, to carry forward 


£9,699. Their capital expenditure, he was glad to say, had ` 


been increased. They had spent on construction of exchange 
aud private stations aud other works £477,156 during the half-year. 
They had spent on lands and buildings £60,000, which brought the 
total up to £534,320. The ordinary cxpenses, as he had previously 
lcntioned, bad steadily increased. Their rents, taxes and 


` 


insurance had increased, and the maintenance of the Post Office 
underground wires last year cost upwards of £17,000. In their 
balance-sheet their stock of materials had been reduced, They 
were all aware that there had been a Committee to whom 
the House of Commons had referred the question of approval 


or disapproval of the agreement which they had entered 
into with the Government last February. The inquiry 
had been closed, and the Committee had adjourned to 


consider their report. He thought it would be very unwise 
to have any discussion that day upon that ayreement, or upon 
the effect it would have upon the company’s course, and as to 
the course which the directors should pursue with reference to it. 
Of course when the committee had given their decision they would 
then be prepared to go fully into the matter. The number of 
shareholders six mouths ago was 10,463; that day it was 10,461. 
The average holding was £525 per shareholder. The debenture 
stockholders were about 20 more, the average holding being 
£821. Their staff had increased; last year it was 12,902, this vear 
it was 14,647, and, of course, there had been an increase in 
wages. Their unexecuted orders 12 months ago numbered 12,902, 
that day they were 10,842. He drew from that that their business 
was rapidly outstripping their available capital. The number of 
messages in 1904 carried on their system was 995,671,664. 

Mr. GEORGE FRANKLIN seconded the motion, and it was carried. 

The CHAIRMAN proposed the re-election of the retiring members 
of the board, Mr. C. S. Agnew, the Right Hon. Lord Harris, Mr. 
G. Hunter Robertson, and Sir A. K. Rollit, M.D. 

Mr. STRICKLAND seconded the motion, and 
unanimously. 

Mr. Lea SMITH proposed a vote of thanks to the chairman, 
directors and staff, and Mr. J. GirrosoN seconded the resolution, 
and it was carried. 

The CHAIRMAN having briefly replied, the proceedings terminated, 


it was carried 


The British Electric Traction Co. 


THE meeting of this company was held at Winchester House on 
Monday last, Sir Charles Rivers Wilson presiding. 

In moving the adoption of the report (ELECTRICAL REVIEW, 
July 21st, p. 109), the CHAIRMAN said that it presented mno 
new feature this year. The general depression had very 
greatly affected tramways, and, in fact, he had found that 
tramways were the first to feel the effects of bad trade. The 
depression: was not characteristic of any particular place, but was 
felt all over the country. The company had endeavonred to econo- 
mise in various directions, and had determined to limit its 
further commitments in the way of new schemes; but they 
would not suspend all enterprise. The exercise of the veto 
by the local authorities had greatly checked tramway enter- 
prise in this country, and there could be little doubt that in 
many cases it had been improperly used. Unless things altered in 
that direction, it would be a matter for serious consideration by the 
board whether any further extensions should be made. Dealing 
with the various undertakings belonging to the company, the 
chairman said that the Pontypridd undertaking had been sold 
complete, and the Barrow line was being reconstructed for electric 
traction. A company called the Bombay Electric Supply and 
Tramways Co., Ltd., had been formed to take over the lighting and 
tramways business in Bombay. The old horse tramways in Bombay 
had been perhaps the most successful tramways system in the 
world, and it was anticipated that when the whole of the 
lines were reconstructed for electric traction, the tramways 
would be even more successful. Bombay bad a population 
of over a million people. The company would require a large 
amount of capital, and provision had been made for issuing 
£600,000 debentures and £600,000 preference stock. The Brush 
Co. had already received large orders for plant. At Birmingham 
the company had come to an arrangement which would prevent the 
great inconvenience to the public which would arise from the 
municipality taking over the whole of the lines in Birmingham, 
The company had also amalgamated with the Motor-Omnibus Co. 
in Birmingham, and they had erected works at Loughborough where 
they could turn out motor-omnibuses. Their investment in the 
Metropolitan Electric Tramways Co. was making satisfactory pro- 
gress, not merely in the development of.the important tramway 
and light railway euterprise in the northern suburbs of London, but 
also in connection with the electric power supply business. The 
question of electric power for London had recently been very 
much to the front, and he thought it would be a matter of interest 
to the shareholders to know that the company owned a Power Act 
covering over 300 sq. miles, in Middlesex, Hertfordshire and Essex ; 
and the district in question would probably, in the near future, 
show a very considerable development for industrial purposes. 
Coming to the general question of competition bv motor-omnibuses, 
the chairman said that he did not think they had anything to fear 
from those vehicles. Well-designed electric tramways need have 
no fear of this competition at all. No doubt petrol omnibuses had 
a special field of usefnlness, but it lay in directions other than those 
in which electric tramways had proved successful, and it would be 
merely waste of energy and capital to attempt to run. motor- buses 
in competition with an electric tramway. 

Mr. EMILE GARCKE seconded the motion, 

A Mr. CHARTIER, a Shareholder, raised several objections to the 
report, which he declared was far too long and involved. The sum 
proposed to be divided as dividend was excessive to the extent 
of £23,152, for, he alleged, only £14,000 was rightly so divisible, 


' He moved that the report in its present form be not adopted. 


No one came forward as a seconder, aud the motion dropped. 
Mr. CROFT, a sharebolder, said that, as a resident in the neigh- 
bourhood of Brighton, he would like to know what the directora 
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intended to do with regard to the Brighton and Shoreham ram- 
way. Were they going to electrify the line? He thought that if 
they were going to do so it should be done at once, for the tramway 
was of very little service as now carried on. 

The CHAIRMAN, in reply, said that he quite agrced with Mr. 
Croft, and the matter would receive the board’s earliest attention. 
The company had obtained powers to extend the line to Worthing, 
and the whole matter would shortly be gone into. 

‘The report. was then adopted. 

Sir C. Rivers WirsoN was re-elected a director. 


City and South London Railway Co. 


For the half-year ending June 80th the directors report that the 
receipts from all sources for the half-year amounted to £76,164 and 
the cost of working has been £35,134, leaving a profit of £41,030. 
Inclusive of the balance brought forward from December 31st last, 
the net revenue account shows an aggregate total of £42,925. After 
making provision for the debenture stock interest, and the transfer 
to the renewal fund of £1,500, a balance remains available for 
dividend of £30,200. Out of this sum the directors recommend 
that the full dividend of 5 per cent. per annum be paid on the pre- 
ference stocks, 1891, 1896 and 1901, and that a dividend at the rate 
of 2 per cent. per annum be paid up on the consolidated ordinary 
stock for the half-year, leaving a balance of £1,042 to be carried 
forward. The following table shows the number of passengers, 
exclusive of season ticket holders, carried, and dividends paid 
during the last few years :— 
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The continued competition of the London County Council 
electrie tramways, coupled with the abnormally dry weather that 
prevailed during the greater part of the half-year, has adversely 
affected the trafic. To meet the very low fares charged by the 
tramways, the directors determined in May last to make a con- 
riderable reduction in the fares charged on the railway. An 
inerease has taken place in the number travelling, but not sufficient 
so far to do more than compensate for the reduction made. A con- 
tract. for the construction of the extension to Euston was let in 
March last, and the properties requircd for the stations have all 
been acquired, the shafts for the lifts are down to their full depth, 
and the tunnels have been commenced. Tt is hoped that the line 
will be opened for traffic before the end of next vear. The 
£150,000 of ordinary stock was disposed of in’ February last, and 
has provided all the capital required at present. 


Central London Railway Co. 


Tne report for the half-year ended June 30th last states that the 
amount expended on capital account during the half-year has been 
£11,232. The receipts from all sources of revenue amount to 
£155,876, being an increase of £914, and the working expenses to 
£95,674, an increase of £548 compared with the corresponding 
period of last vear, leaving a balance of £90,201 to be carried to 
the net revenue account. The total number of passengers carried 
during last half-year shows an increase of 68,038, and the number 
to whom cheap return tickets were issued, workmen and others, was 
3,051,196, a decrease of 30,174, or “98 per cent., as compared with 
the corresponding period. The average receipt per passenger is 
1:86d., the same as in the half-year ended June, 1904. After pro- 
viding for interest on debenture stock and other payments, the net 
revenue account shows & balance of £94,886, including £22,111 
brought forward. The directors recommend the declaration of the 
following dividends :—On the undivided ordinary stock at the rate 
of 4 per cent. per annum; on the preferred ordinary stock at the 
rate of 4 per cent. per annum. After reserving £10,606, the pro- 
portion of dividend applicable to the deferred stock, whieh is not 
payable until the result of the vear's working has been ascertained, 
there remains a balance of £24,886 to be carried forward. The 
company's Bill in Parliament for an extension of the line to Ham- 
mersmith and the City reached the stage of second reading in the 
House of Commons, when its further progress was stopped and 
second reading postponed by the authorities, pending the publica- 
tion of the report of the Royal Commission on London Traffic. 
Having regard to the. shortness of the time remaining, it is now 
impossible for the Bill to be proceeded with this session. The 
report of the Royal Commission has just been issued to the public, 
but the board has not vet had an opportunity of considering it. 
The Great Western Co.'s Bill, which included provision for a new 
suburban station adjoining the Shepherd’s Bush station of the 
Ceutral London. Railway Co., has passed through both Houses of 
Parliament, and received the Royal assent on llth inst. As 


explained in the report for the half-year ended December 31st last, 
this means of exchange with the Great Western Railway should be 
of great advantage to the travelling public and to the companies 
concerned, 


Dublin United Tramways Co. 


THe report for the half-year ended June 30th states that the amount 
available for division is £45,355, out of which it is recommended that 
a dividend be paid for the half-year at the rate of 6 per cent. per 
annum, free of income-tax, on the ordinary shares, and that a sum 
of £5,000 be added to the reserve fund. The dividends recom- 
mended and the sum added to reserve will absorb £40,100, 
leaving £5,255 to be carried to next account. Extensions of the 
tramways from Rathmines to Dartry Road and from Dolphin’s 
Barn to Rialto Bridge, South Circular Road, were opened for 
trafic during the halt-ycur. 


At the half-yearly meeting held in Dublin on 25th inst, 
Mr. W. M. MrrrHy said that the revenue account did not 
diifer materially from that of the corresponding half-year 
of 1904, and whatever difference existed was a favourable 
one. The gross receipts had increased by £2,421, and the expen- 
diture by £1,204, leaving an additional profit of £1,217. The 
whole of the addition to the revenue was derived from passenger 
traffic, the other items being practically the same as last year. They 
carried 24,610,000 passengers during the half-year, of whom more 
than twenty millions. represented penny fares. They carried 
altogether 332,000 more passengers than in the corresponding 
period of 1904. They had etfected still further economics in the 
cost of generating electric current, Though they generated 300,000 
units, or about 8 per cent. more than m 1904, the total cost of 
operation was £155 less. The net result of the half-year's working 
was, receipts, £130,909; expenditure, £72,377, aud. profit, £55,532. 


Direct United States Cable Co. 


Mr. E. M. Unpenpown, K.C., presiding at the meeting held at 
Winchester House on Tuesday, said that the report was a very 
favourable one. After referring to the figures as stated in the 
report in our issue of July 21st, p. 111, he said that the improve- 
ment which was shown in the revenue during the last few months 
of 1904, to which he called attention at the last general meeting, 
had continued, and they had in the period under review an increase 
of £6,348, as compared with the corresponding six months of last 
year. That indicated a revival of business, and that communications 
between this country and the United States had not only resumed 
their normal figure, but there was considerable activity in business 
going on, and showing an increase. Not only had that increase 
been shown during the period under review, but since July lst a 
continuing 1nerease of something like 10 per cent, was shown over the 
corresponding month of 1904. The larger amount of business carried 
on involved a slight increase. in the expenditure. They bad had 
two repairs to shorter sections, but they had been able to add 
£6,000 to the reserve fund, which now stood nominally at £482,947, 
the market value of the securities being slightly in excess of that. 
For the whole vear the revenue receipts had been £100,499, less 
expenses £44,680, leaving £55,819. They had paid in dividends 
£39,461, and had placed £16,000 to reserve, and had an increased 
balance in hand of £358. It was very satisfactory to be able to 
resume the payment of the addition to the dividend in the shape of 
the bonus. The diminution had been entirely owing to the 
stagnation of business, which lasted some time. The whole of the 
company’s system continued to be in perfectly good working order, 
The statt had served them very well. 

Sir J. PENDER seconded the motion, which was carried unani- 
mously, . 

The retiring directors and auditors were re-elected, and the 
board and statf thanked. 


» Nernst Electric Light, Ltd. 


AN extraordinary general meeting was held at Westminster Palace 
Hotel, S.W., on Monday, 24th inst., when the following resolutions 
were submitted for adoption :— 


1 That the provisional! agreement or offer of purchase negotiated in Berlin on 
July Ilth, 1905, with the Allgemeine Elektricitats-Gesellschaft and counter- 
signed by the chairman of Nernst Electrie. Light, Ltd., under which it is 
proposed that this company shall sell and the Allgemeine Elektricitits-Gesell- 
schaft shall purchase and acquire al] the patent rights possessed by this com- 
pany for manufacturing and selling Nernst luinps. Isewhere than in Europe and 
the United States of America and Canada und including this company’s rights 
to the royalties payable by the Allgemeine Elektricitats.Gesellschaft on 
deliveries of patented Nernst lamps for Great Britain for the sum of £24,000 to 
be paid in cash by the Allgemeine Elektricitits-Gesellschaft, it being one of the 
terins of the arrangements that the existing agreement with the Allgememe 
Elektricitats-Gesellsehaft for supply of Nernst lamps be cancelled and that the 
Nernst Electric Light, Ltd.. renounces all claims to take proceedings in 
Germany against the Allgemeine Elektricitats-Gesellschaft be, and the same is 
hereby confirmed, and that the directors of this company are directed to take all 
such steps as may be requisite for carrying the said arrangement into effect. - 

2. That out of the consideration (£24,000) to be paid by the Allgemeine 
Elektrieitüts-Gesellschaft there be retained and distributed among the directors 
and staff of the company a stun of £3,000 as compensation for loss of office, and 
that such sum be divided in such manner as the board of directors of the com- 
pany may determine. 

3. That Nernst Electric Light, Ltd., be wound up voluntarily. 

4. That Mr. M. Levinger, the manager and secretary of the company be, 
and is hereby appointed, liquidator of the company at a remuneration of £300. 


The directors, in a circular to the shareholders laying this scheme 
before the shareholders, pointed out that “the existing agreement 
with the Allgemeine Elektricitats-Gesellschaft for the manufacture 
of lamps will expire in the early part of 1907, and information has 
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been received from the Allgemeine Elektticitits-Gesellschaft that 
they are not disposed to renew it. The question, therefore, before 
the shareholders practically resolves itself into the adoption of one 
of two alternatives—either to sell the rights at the price offered, 
which the directors are satisfied is the highest obtainable from the 
iügemeine Elektrieitüts-Gesellschaft, or to make arrangements 
srond for the manufacturing of the company's requirements. 
\lthough the above offer may appear to the shareholders somewhat 
adequate, the directors feel that, in view of the difficulties of the 
-itnation both as regards manufacture and the ultimate value of the 
uvention, it should receive the serious consideration of the share- 
bolders. In the event of acceptauce, the directors would be enabled 
shortly to distribute a sum equivalent to 9s. a share, a final pay- 
went of approximately 1s. being. made later, the amount of which 
would depend on the results of the liquidation of the company's 
isset, after providing for compensation for loss of office to the 
directors and staff." 


Thomas Parker, Ltd. 


THE annual general meeting was held on Monday at the works, 
Wolverhampton, Alderman C. T. Mander presiding. 

The CHAIRMAN, in moving the adoption of the report (which 
appeared in last week's ErEOTRICAL Review), said he very much 
merretted that (the accounts the directors had to submit were of 
-ich a disappointing character. The hopes they had a 
year ago that trade might revive somewhat and give them 

chance by rigid economy and hard work to start on the 
upward track again, had not been fulfilled. He could refer again 
to coBsiderable improvements and economies in design, but their 
sole eause of complaint this year was lack of orders. This reduc- 
tion in orders was not the result of any want of efficiency in the 
works staff, but seemed to be universal in the electrical trade in 
England at the present time, and was brought about by the general 
tad trade of the country, combined with the large amount of 
capital which had been sunk in the industry during the last few 
years, and large new works which had .been built, leading to exten- 
sons in the old works to meet the competition. For instance, in 
1:36, the total capital invested in electrical works in England was 
asot two millions sterling, whereas at the present time it was 
nearly 12 millions, and it had doubled even since 1900. They 
‘onld, of course, again show large reductions on the standing and 
neral charges, but this was not so satisfying when it was the 
rst of a slack shop as well as improvements in management, and 
"th works of that size he did not think standing charges could be 
ut down any further without damage to the efficiency of the place. 
che electrical designs were still going through a course of rapid 

"Srovement, but he thought they had passed through the greatest 
\Seulties in the trade, and in a short time they ought all to be 
i to take advantage of the struggle they were now passing 
\amugh, which at the present time were entirely to the advantage 
f the consumer. The manufacturer would have to wait a little 
nger for his turn. As the report informed them, during the past 
‘rar they reduced their hands and went on short time, but he was 
glad to say that a month or two ago they were able to go to full 
“ine, and they hoped the better state of things would continue, 
= a3 to enable them to show a better result next year than at the 
pnhseut time. 

pena seconded. the adoption of the report, and it waa 
Messrs. Armistead and Rees were re-elected directors, and Mr. 
W. A. Nelson was reappointed accountant. 

Mr. J. S. COLLINGE moved that the directors should make an 
"terim report every six months. He suggested that the share- 
\ ders ought to know what was going on, and contended that a 

Jance-shect ought to be prepared every half-year. He, however, 
eon} withdrew this demand, and moved the resolution as 
81 AT d. 


Mr. Lgwrs seconded, and it was agreed to, 


Crompton & Co. 


Tux report for the year ended March 31st last states that although 
‘Le volume of business done by the compauy is as large as in 
ireyious years, prices stil rule very low. The results of the 
Utracts carried out during the year have proved satisfactory, but 
‘he profits realised in thfs direction have been adversely affected by 
‘tis iow prices obtained for goods manufactured at the works. 
“ith a view to greater economy in the future, the directors have 
ntirely reorganised the staff at Chelmford. The net profits for the 
year amount to £9,128, which compares with £14,584 in the pre- 
"eding year, After providing debenture interest and other items 
‘town in the net revenue account, there remains, with the sum 
‘cought forward a balance of £2,713. Considering that in 
‘“sperous years, instead of distributing large dividends, the 
‘“zvctors placed substantial sums to a reserve fund, they are of 

‘won that the present occasion is one which justifies the appli- 
tum of part of such undivided profits to assist in paying a 
a idend ; they therefore propose to take £4,000 from the reserve 
‘ud, to pay a dividend at the rate of 24 per cent. per annum for 

* year, and to carry forward a balance of £656. The loans ‘and 
‘her advances owing to the company by the Chelmsford Electric 
Lizhting Co. have been repaid by the Electric Supply Corporation 
partiy by debentures, and the costs of realising the debentures, as 
**4 as a small discount on the shares held in the new company, 
Lave been charged to the contingency fund. The balance of the 
. “agency fund, £2,058, has been added to the provision for 
doubtful debts. Important contracts for constructing and equip- 
pug electric lighting and tramway undertakings, both in the 


United Kingdom and abroad, have been secured on terms which 
should undoubtedly result in satisfactory profits for the current 
year, so that the prospects of the company for the future are more 
encouraging. Amongst others, large contracts have been secured 
from the Electric Supply Corporation, and in order to assist in 
obtaining capital for that company it has been considered advisable 
to guarantee its earhings for four years, and for this purpose ai 
investment in the shares of a guaranteeing company has been made. 
An insurance has been effected to cover part of this risk. Should 
any money be paid under the guarantee it has to be returned out of 
future profits of the Electric Supply Corporation, with interest. 
The meeting of the company was held yesterday, Thursday, 


Eastern Telegraph (Co. 


Tur directors’ report for the six months ended March 31st, states 
that the revenue for the period amounutdd to £676,256, from which 
are deducted £179,330 for the ordinary expenses and £53,263 for 
expenditure relating to maintenance of cables, depreciation of spare 
cable, and income-tax payable abroad, leaving a balance of £443,662, 
to which is added £35,631 brought from the preceding half-year, 
making a total available balance of £479,294. After providing for 
income-tax payable in England, interest on loan from Eastern and 
South African Telegraph Co., Ltd., interest on mortgage debenture 
stock, and for two quarterly dividends on the preference stock, 
which, in all, absorb £93,146, there remains a balance of £386,147, 
out of which the directors have placed £10,000 to the reserve fund 
for maintenance ships, £195,000 to the general reserve fund, and- 
have paid an interim dividend of 14 per cent. on the ordinary stock, 
amounting to £50,000. The directors now recommend the declara- 
tion of a final dividend on the ordinary stock for the year ended 
March 31st, 1905, of l per cent. and a bonus of 2 per cent., 
amounting together to £130,000, both payable on the 27th inst., 
free of income-tax, and making, with the three previous payments 
on account, a total distribution of 7 per cent. for the year. It is 
proposed to carry forward the balance ot £1,147 to the next 
account. The receipts from Indian tratlic for the three years ended 
June 30th, 1905, having, reached the average *“ standard revenue ” 
stipulated for under the guarantee agreement with the Indian 
Government, it has been decided to reduce the rate between Europe 
and India from 2s. 6d. to 2s. per word. The Indian Government 
Will assist the companies in this reduction, which will be brought 
into operation on August 1st. From the same da e the tariff between 
Great Britain and Aden will be reduced from 2s. 6d. to 2s. per word. 
An arrangement has been concluded with the Egyptian Telegraph 
Administration for a reduction of tariff between Europe and Egypt 
(1st Region) from 1s. 5d. to 1s. per word, which will also come into 
operation on August Ist. 
The meeting of the company was held on Wednesday. 


Electric Supply Corporation, 


Tue report for the year ended December 31st last, states that the 
company has acquired, at par, the whole of the share capital of the 
Chelmsford Electric Lighting Co., Ltd., by an issue of 7,000 fully- 
paid shares in this company. The Chelmsford undertaking is a 
prosperous one, the net profits of that undertaking for last year 
amounting to £3,869. By the issue of the above 7,000 shares, the 
total share capital allotted at December 31st, 1904, was 21.492 
shares of £5 each. The directors have made an issue of £50,000 of 
44 per cent. debenture stock, which amount has been secured by a 
deed of trust. Since December 31st last the stations at Exmouth 
and St. Andrews have been erected and equipped, the mains have 
been laid, and the supply bas commenced. The capital expendit 
ture during the year has amounted to £43,677. In order to carry 
out the operations of the company further capital was required, 
and since the closing of the accounts for 1904, negotiations have 
been brought to a successful issue for the placing of au additional 
20,000 shares. In consequence the undertakings at Hendon, 
Hitchin, Falmouth and Dumbarton ‘in the latter case including the 
tramways) are being pushed forward as quickly as possible. Owing 
chiefly to the dividend on the Chelmsford undertaking, the nct 
revenue account, after providing for debenture interest, &c., admits 
of a small balance, £216, being carried forward. It is proposed to 
obtain a quotation in the shares of the company on the London 
Stock Exchange, but the Committee of that institution require 
certain alterations in the company's articles of association. 
The meeting of the company was held on Wednesday. 


Chilian Electric Tramway and Light Co. 


THE report for 1904 states that the profit and loss account for the 
year, after payment of interest due on debentures, London office 
and other charges, shows a net balance to credit of £23,289, to 
which must be added the sum brought forward, £1,621. It is pro- 
posed to pay a dividend on the preference shares at the rate of 2 
per cent., leaving £12,911 to be carried forward. During the year 
ending December 31st, 1904, a net profit on the operations of the 
tramways was made of $678,197. From this was deducted a sum 
of 3232,857, being for a special amortisation under the headings of 
provisional stables and construction incidental expenses. "The year 
1903 showed a satisfactory development on the figures of the pre- 
vious year, and the figures for 1904 show still more marked develop- 
ment in the successful operation of the tramways. During the 
year the electric lighting department earned a net profit of 
$276,597, against $179,723 earned in the year 1903. "This shows a 
satisfactory increase in the business of this depurtment, although 
the plant is still not utilised to its fullest capacity. During the 
year under review the existing track was increased by two small 
lines, with an aggregate length of 1,908 metres, so that the total ' 
length of track at the end of 1904 amounted to 99,200 metres, 
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Held Over.—Owing to heavy demands upon our space 


reports relating to several electrical companies are held over until 
next weck. 


- 


Prospectus.—Buenos Ayres Laeroze. Tramways Co.— 
An issue of £300,000 5 per cent. first mortgage debenture stock is 
now offered to the public, and the list closes on Monday. The 
system is ‘about to be converted from horse to electric traction, 
Messrs. J. G. White & Co., Ltd., being the contractors for the work. 


Barcelona Tramways Co.—An extraordinary general 
meeting of this company was held last week. at Winchester 
House, Mr. J. B. Concanon presiding, to confirm an agreement 
between the company and the Société Financi¢re de Transports et 
d'Enterprises Industrielles, Brussels, for the sale of the company's 
undertaking. The necessary resolutions were passed unanimously. 


London Electric Supply Corporation.—The units 
sold for the half-year ended June 30th amounted to 6,130,461, of 
which 4,039,970 units were for power purposes, producing a total 
revenue of £62,886, as compared with 4,494,220 units sold in the 


corresponding period of 1904, producing £54,776. 


Liverpool Overhead Railway Co.—The accounts for 
the past half-year show an available balance of £7,883 6s. 8d. The 
directors. have resolved to recommend pay ment of a dividend at the 
rate of 5 per cent. per annum on the preference shares, and carry 
forward a balance of £4,336 11s. 6d. Last year at the corresponding 
period a dividend of 1 per cent. per annum was paid on the 
ordinary shares, and £4,052 5s. 10d. balance carried forward. 


Metropolitan Electric Supply €o.— The directors have 
declared an interim dividend of 5s. per share on the £5 ordinary 
shares, being at the rate of 10 per cent. per annum. In 1904 the 
interim dividend was 9s. per share, or at the rate of 9 per cent. 
per annum. 


Waterloo and City Railway Co.—The directors 
recommend a dividend on the ordinary stock at the rate of 3 per 
cent per annum for the half-year ended June 30th last, carrying 
forward £658. The dividend at June, 1904, was at the same rate. 


Metropolitan Railway Co.—The report for the half- 
vear ended June 30th states that the serviee of eleetrie. trains 
etween Baker Street and Harrow and between Harrow and 
Uxbridge has worked satisfactorily during the past half-year, and 
from July 1st some few electric trains have been run daily on the 
Metropolitan Co.'s portion of the Circle, in addition to the ordinary 
service of steam trains. An extra outlay for working expenses 


has been caused by the partial change of motive power from steam 
to electricity. 


South Wales Electrical Power Distribution Co.— 
An extraordinary meeting has been called for August Sth, for the 
purpose of authorising the creation and issue of further debenture 
stock. The resolution to be submitted provides fur the creation 
of £100,000 additional debenture stock, bearing interest at the rate 
of 5 per cent. per annum. 


Anglo-American Telegraph €o.—The directors have 
resolved, after placing the sum of £6,000 to the credit of the 
renewal fund, to declare an interim dividend for the quarter 
‘ending June 30th, 1905, of 14s. per cent. on the ordinary stock, and 
£1 85. per cent. on the preferred stock, less income-tax. There will 
be a balance of about £1,250 to be carried forward to the next 
account. The interim dividends in 1904 were :—1zs. 6d. per cent. 
on ordinary, aud £1 5s. on preferred, with £2,500 carried forward. 


County of London Electric Supply Co, — The 
directors have declared an interim dividend on the ordinary shares 
at the rate of 4 per cent. per annum, less tax, payable on 
Aygust 21st. The 1904 interim dividend was at the same rate. 


Official Announcements re Companies.—The fol- 
lowing company is to be struck off the register within three months, 
unless cause is shown to the contrary :—Neild’s Sleeve Electric 
Joint Syndicate. 


` 


: Stock Exchange Notices,—The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 


Sao Paulo Tramways, Light and Power Co., I,td.--75,000 shares of £100 each, 
and 25,500,000 6 per cent. first mortgage debentures of «500 cach, Nos. 1 to 


11,000 
Applications have been made to the Committee to appoint a 
Special Settling Day in and to grant a quotation to:— 


Durham Collieries Electric Power Co., Ltd.—100,000 6 per cent. cumulative 
preference shares of £1 each. 


: And to allow the following securities to be quoted in the Official 
ist :— 


Sunderland District Electric Tramways, Ltd.—4100,000 5 per cent, first mort- 
gage debentures of £100 each, 


Westminster Electric Supply Corporation,—TInterim 
dividend for half-year to June, at the rate of 18 per cent. per 
Auuum, Last year the rate was the same, 


. STOCKS AND SHARES. 


Wednesday evening. 

Home polities have taken the place breton occupied by foreign, 
as a restraining influence upon financial business, Though the 
General Election is for the time postponed, the knowledge of its 
coming in the autumn is not conducive to fresh enterprise, 
especially as the sloth of summer is also over the markets. Prices 
in the electrical division have steadiness as their dominant feature, 
and the number of alterations this week is still limited. 

By declaring 4 per cent. on its undivided and Preferred 
Ordinary stocks, the Central London fulfils the general anticipation, 
and the Ordinary has gained a point at 92. There is £10,606 
placed to the credit of the Deferred stock dividend account, this 
being 2 per cent. (actual) on the amount issued, so that there would 
seem little fear of the Deferred getting its regular 4 per cent. at 
the end of the year. The company's report speaks of steady 
advance in the number of passengers carried. There was à. drop 
the other day in Districts to 36, and the holders who sold appeared 
to realise that the creation of new pre-Ordinary capital will 
place them farther away from a dividend than ever. Metro- 
politan Consolidated is 91, the market being strengthened by the 
numerous bears who have sold short of stock. The City and South 
London report breathes chastened resignation, and the price of the 
stock is down a point to 39. Waterloo and City at 91 shows 110 
change upon the declaration of the dividend at the rate of 3 per 
cent.—the same as that of a year ago. Great Northern and City 
Preferred shares are 5, and it is announced that the company’s 
books are closed for the purpose of making out the dividend 
warrants, Great Northern and Piceadilly 4 per cent. certificates 
remain at 50, Charing Cross and Euston at 50, while Baker Street 
and Waterloo Debenture is 102 «c» interest. 

Traction descriptions are quiet, with the exception of Buenos 
Ayres and Belgrano Tramways. The Ordinary have been up to 3} 
within the week, a rise of nearly the fraction, but quickly 
relapsed to their current quotation of 3à upon the issue of the 
directors’ cautious decision to pay no interim dividend, They 
state that the company could distribute 1s. 6d. a share, as before, 
but that in view of the uncertainty as to the effect of competition 
on the tratlics, they deem it well to await the final accounts. for 
the year before fixing the dividend to the Ordinary shareholders. 

British Eleetric Tractions, though unchanged at their lower 
level of 9, are a rather better market upon the Chairman's speech 
at the meeting on Monday. There was a quiet gathering this 
Wednesday afternoon at the Lisbon Electric Tramways meeting, 
despite the criticism launched beforehand at the non-payment of 
a dividend on the Ordinary shares of the company. | London 
United Preference are being negotiated about 9y, and the 
Debenture stock at 994. Business has been marked in Potteries 
Eleetrie Traction Preference at 93, the Ordinary being 9. Anglo- 
Argentine Ordinary at 83, Capes at 14, and Calcuttas at 84 are 
very little altered. Several important propositions are privately 
in circulation for the supply of various districts with electric 
lighting, power {and traction. It is said that the South Wales 
Power Co. will shortly be | issuing some more Debenture 
stock. 

Supply issues have slightly wobbled. Edmundson's rose à upon 
the absorption of the deceased account, to which we referred last 
week, and St. James’ improved } to 14 on small investment buying ; 
but Westminsters have retrograded again to 124, losing part of 
their recovery, and Charing Cross also dropped 4 of the former rise, 
leaving the price 7 middle. County of London are better at 84, a 
demand baving arisen by reason of the company’s favourable 
arrangements with the Administrative Power Bill authorities. The 
improvement of £1,600 in the sales of current by the South London 
Co. during the past quarter did not affect the shares, which are still 
about 343. Brompton Ordinary at 10, and London Electrics at 24, 
m:rk rises of 5s. each. 

Closing of weak accounts has caused a fall of 32s. 6d. in Anglo- 
American Deferred. The Preferred, too, is 4 lower, aud the 
Ordinary a point, in consequence of the dividend on the former 
being 28s. for the three months, instead of the expected 14 per 
cent. Great Northerns are. back to 35, but otherwise the telegraph 
section is fairly good. The feature is a spurt of 5 points in 
Fastern Ordinary, bringing the price to 1473. The company's 
report was very fav ourably received. Up to the present, however, 
Eastern. Extensions have failed to participate in the advance. 
Cuba Telegraphs are up d at 82, and Westerns ] at 14, investors, 
apparently, waking up to the opportunities offered in this market 


for cheap purchases. "Telephones are erratic, a fall of $ in National 
Deferred (to 108) synchronising with a rise of ] in the Third Pre- 


ference to 54. United River Plate Telephone Preference are better , 


at 5}, and the Debentures at 108 are 4 up. Chili Telephones at 72 , 
show 4% rise. 

Of the manufacturing shares, Crompton are easier at 1}, the 
draft upon the reserve for part payment of the dividend not being 


relished. At 34 Babcock & Wilcox show uo change. 


| 
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Business done 


Stock Closing 
Present or | Dividends for the last week ended 
lasue. NAME. Share. three years? Ath. J nly 26th, 
1 . 
i . 1908. | 19%. i Highest| Lowest. 
84,800 | African Direct Telegraph, 4 o% Debe. 2 V. e m ..| 100 4 49 49 98 —101 101 63 - 
25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25,000 » » " 10 . Ni Ni Ni 21— 23 21— 23 i 
119, 7008 Do. do. 5% Debs, Nos. 1 to 1,250 Red... wid .. | 100 |. Nil Nil Nil 70 — 76 70 — 75 ae 25 
768,580 ANAM NCA Telegraph is i3 2 M^ .. | Stock | 60/6 61s. d 59 — 61 59 — 60 60 si 
8,118,210 do. do. 6% Pref.  .. .. .. .. 1. | Stock | 6 6 % : 106 —107 1 1064 1063 Et 
8,118,210 Do: do. do... Deferred " s ds iM .. | Stock 1/- 23. il 144— 143 124— 1 lirih 12 
44,000 | Chili Telephone, Nos. 1 to 44,000 E E 6 6 7 8 7—19 T 4 Tra Tse 
1,992,8562 | Commercial Cable Sterling 500 O year 4 1% Deb. Stock Red. ..  .. | Btock | 4 4 4 97 Pe 
16,000 | Cuba Telegraph, ji -æd 10 6359 | 10 5 8 — 8 
6,000 Do. 10 % Pret. a m H " T ag - 10 |1095.| 5 10 17 — 18 17 — 18 i 
12,981 | Direct Spanish Telegraph, Ord.  . Exe Was . en dee 6 4 4 4 
6,000 | Do. do. 10 % Cum. Pref. is vs Si " 6 10 10 10 9 — — 
80,000 Do. do. a "hero ae 200 4 43 4 100 —103 100 —103 
E] b ap | oe |e SE) He) BoB | Bee | | 
rect West a e De within Nos. 1 to 1,900, Re = = ae 2 
4,000,000 | Eastern Telegraph, O : EX y Stock | 7 7 1 2 141 —144 146 —149 d 1434 
2,000,000 . Do. "E s pof Stock  - N s ..| 100 8) 89 — 91 xd 89 — 91 xd 89 
Do. 4% Mort. Deb. Stock Red. . 2s .. | Btock | 4 4 4 107 —109 107 —109 v - 
800,000 , Eastern Extension, Australiasia, and China Telegraph a i 10 7 vin 7 18]— 144 xd | 19}— 14} 14 13}3 
602,400 Do. 4 95 Deb. Stock.. Stock | 4 4 4 106 —1 106 —108 107 lr 
300,000 | Eastern & South Atran Tele., 4 96 Mt. Db., “Nos. 1 to 3, 000, red. 1909 100 4 4 P 4 101 —108 101 —103 1 s 
900,000i Do. do. Pen: Mort. Debs. (Mauritius 8 Sub. ) 1 d 8, ion 25 4 4 4 1 102 1 go. 
180,987 | Globe Telegraph ind m. m s 10 [$816 7'| 54% | öğ 1 10 1 1 ux 
180,887 Do. do. un Pref  .. . o. — » 10 Sa 6 6 1 14 144— 144 PAN 14 
150,000 ; Great Northern Telegraph, of nhagen 10 124 15 24 85 — 84 854 
46,500 Halifax and Bermudas Cable, 4 9b 1st. Mort. Debs, within Nos. } 100 44%, 44%, 44% 99 —101 99 —101 
17,000 | Indo-European Telegraph - << ks m SA 25 10% |10% |18% — b bl — 58 524 
72,680 | Monte Video Telephone €o., Ltd. Ord... 2. 1. .. Nf a 8 8 i — — i 
1,988,898 | National Telephone, Pref. Stock vs s $3 d Se s 100 6 6 6 111 —112 111 —112 112 111 
1,966,667 Do. do: Def. Stock |... ... .. .. .. we | 100 b 5 1074 - 1093 107 — 108 1 1073 
15,000 Do. do. 6% Cum. 1st Pref. .. - ; beu sew 10 6 6 6 13 — 14 13 — 14 1 
15,000 Do. do. 6 s$ Cum. 2nd Pref.. x " 10 6 6 6 12 —- 13 12 — 18 m : 
250,000 Do. do. Non-cum. 3rd Pref., 7 to 0200 000 2 de 5 5 b b 53 63— 6 off 518 
,000 Do do. Deb. Stock Red. 3 "n .. | Stock 8A 84 99 —101 90 —101 . 
1,689,593 Do. do. ` Deb. Stock Red. T wW 100 4 4 4 1024 —104 1024—1044 104 108 
179,813 | Oriental Telephone a Elec. Nos. 1 to 171,504, fully paid vi 1 6 64 64 1f— 1, 1g,— lf lá M 
60,000 Do. do. do. 6 % Cum. Pref S M 1 6 6 6 1i 1 
100,000 | Pacific and European Tel., 4 % nar Debe. lto o 1,000 .. | 100 4 4 4 97 —100 97 —100 
11,890 | Reuter’s .. ED 8 b 5 5 74— 8 Um 8 
829] | Submarine Cables Trust — ... .. |. .. .. .. .jGCet.]| 6 6 6 196 —199 196—129 127 1263 
68,000 | United River Plate Telephone 5 7 8 8 61— xd Ham 4 61 
40,000 | Do. do. 5 Cum. Pret. Nos. 1 to 40,000 b b 5 5— — 5 5 
178,947 Do. do. .. | Stock | 5 6 5 1064—1 107 —109 
15,000 | West African Telegraph, EA v ! M -" 10 2 4 4 8 9 9 
30,008 | West Coast of America, 1 to 80,000 and 63,001 to 53,008 ` 24 il Ni ofa f^ ^ % oe 
150,000 | West Coast of America, 4% Debs., l tol, 500 guar. by Braz. Sub. Tel. 100 4 '4 4 —101 99 —101 wa ans 
201,990 ^! Western Telegraph, Ltd. * Nos. 1 to 201,990 is is 10 7 7 7 184 — 14 193— 14} 14 134 
75,000 Do. 5% Debs. 4 pns series, 1906 - e^ .. | 100 5 5 6 100 —102 100 —101 £s is 
563,980 Do. do. Deb. Stock Red. ae Es .. | 100 4 4 4 101 —108 101 —103 . 
68,321 | West India ana Panama Te egraph .. $e dA 10 N Ni i | à— j 
94,563 Do. do. 6 % Cum. 1st Pref. be xà 10 7 NA 7 * 6% 8 — 8 — Bk 
4,600 Do. do. |" de. ^ 6 Cum. 2nd Pref. ..' 10 N 51— | 5j 
80,0001 Do. do. 4o. Debs., Nos. 1 to 1,805. ../ 100 | 6% | 5% | 595 | 101 —104 101 —104 


40,000 bia dat poni ‘Pref. .. "OEC 6 Nil | Ni | Nil " 4 A " 
20,000 Do. do. ‘“A”’6% Cum. Pret. . QU. RET iE ae 6 Nil Nil Nil 4 4 T es 
90,000 | Do. do. - Funding Certa. . BER eie ME b i p wy 2 345 g 
8000000 : Do. do. 1st Mort. Deb. Stock Red. a... we | Btook | 5% | 5 5 99 —108 99 —108 = zi 
139301 | British Electric dyseton e. ee | 10 8 6 6 2 9 tá 
156,497 Do. | do. Hr Cum. Pret. .. e e] m 6 6 6 ll — 11 11— 11 lAl 115 
1,000, 0002 Do. do. Perpetual Debenture Stock ue .. | Stock |. 5 b 6 192 —124 121 —123 . 22 1214 
250,000 Do. do. % 2nd Deb. Stock Red. Svo CR 1300. | .. T 4à a 98 —100 97 — 99 98] 98 
100,000 | British Insulated and Hels Cabin c Bee wae "eir Aes 5 |10% | 8% | 8 6 6 
100,000 | Do. do. 6% Cum. Pref. . XE aca n pus 5 6% | 6% | 6 6 6 
500,000 Do. do. 4 X 1st Mort. Deb. Red. we wee | 100 4 44% 11% 101 —104 101 —104 
0000 |«Browett, Lindley & Co., Ord. non £A il il i] fioi à; 
ae Do. do. 69,Cum.Pref.... i O | £ Nil Nil Nil 14/6 to 15/ 14/6 to 1 
Brei Electrical Engineering, Ord., 1 to 105,781.. a - br 2 Nil Nil Nil i 
Do. do. on-oum. 6 Pref. .. Wp 2 6. d 6 1— 1 1— I1 
Do. do. . 4495 Perp. Deb. Stock 00. | Stock 4) % 92 — 95 92 — 95 
Do. do. Perp. 2nd Deb. Stock ..  ..|Stock | 4 Tl — 80 Tl — 80 
"000. Callender's Cable Construction xum pon T T b 15. 1 1 10 — 11 10 — 11 108 ie 
46,000 Do. do. do. 5 % Cum. Pret. A 5 5 5% | 5% 5)— 53 54— 81 
300,000 Do. do. do. 4 44% in Mo Mort. Deb. Stock Red. ,-. | Stock | 44 44% | 43 106 —168 106 —108 
1,968,208 ' , Central London Railway, Ord ..| Stock | 4% 4 4 90 — 92 91 — 93 92 90 
Do. do. 495 Pref. Stock — ..  ... .. l [Stok] 4 Q | 4 4 101 —103 _ 101 —108 1024 | 1014 
$28,306 Do. do. Det. . do... - "ON: .. | Stock | 4. 4 4 78 — 8l 78 — 81 Ys 2 
1,290,000 | City and South London Railway... - d D s .. | Stock | 31 % 89 — 41 88 — 40 41 40 
85,000 Crompton.& Co., PE to 85,000, oe 8 5 24% % lá— 2% là— 2. 
; st Mort. Reg 1 to 900 of £100, and | : 
100,04 || 901 to 11,000 of $50 Red. — e| 596 | 5526 | 556 | 4 — 99 Mor 
99,961 | Edison & en United Elec. Light, “A” shares, £3 paid, 1 to 99, uw 5 Nil Nil " là— 1 là— 13 
DN ! do. ^ * A" shares, 01—017,189 5 Nil Nil " 3 — 2— 
do. 4% Deb. Stock Red. 100 4% | 4 4% 898 — 88 83 — S8 xd 
. do. 5 X, 2nd Deb. Stoek Prov. Certs, all pd. 100 . 5 % 5 b 89 — 94 89 — 94 
nie | Electric C Construction 1 to 112,100 .. 2 | 6 4 i 1 i— : 
, De do. 7 Cum. Pref., 1 to 81,8990 (2 . | 2 | 7% | 49 7 i) 2f 1j— 23 
200,000 Perp. Ist Mort. Deb. Stock . ..  ..|Stock | 4% | 4 4 — 96 x 98 — 96 xd 
25,000 eni Electrie Co. (1900), 5 Cum. Pref. . $5. hw oes 10 5% | 65 5% 94— 10 94— 10 
200,000 Do. do Mort. Deb. .. .. .. .. | Stock | 4 s 4 4% 97 —101 97 —101 " 
200,000 Henley's (W. T.), Telegraph Wo orks, Ord. . eo 0n du 5 | 20 15 15% | 114-12 llà— 1 lij 
200,000 do. 44 %, Pret.. ES 5 4 hg— < 2 
45,900 Do. do. ort. Deb. Stock .. .. | Stock ae 4 4 $ 109 —111 109 —111 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works M Y 10 10% | 10 is 154— 164 154— 164 
800,00. 1 Do. do. do. 4% Ist Mort. Deb. | 100 4 4 4% | 100 —108 100 —108 
87,580 P HdXer poor Overhead Railway, Ord. (Pl dun ien ^ ia 10 là 18 1} 3 9à— 3 
10,000 Do. do. Pref. £l)paid ..  ..  ..  ..| 10 5 5 5 — of 9j— 93 
81,950 "Telegraph Construction and 4%, Deb, Bas, 12 20 20% | 15 31 — 33 31 — 33 
: e 8 ae ‘1 tol. 600 Red. 1908 100 4 4 4 101 —103 101 —103 
- 640,000! | Waterloo & City Railway, Ord. Stock i4 100 34 ma 8$ 90 — 92 9C — 92 £ 


* A period of nine months, + Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. — €; From Manchester Share List. 


Bank rate of discount 94 per cent. (March Sth, 1905) 
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SHARE LIST OF ELECTRICAL COMPANIES (continued)—ELECTRICITY SUPPLY COMPANIES. 


osin j Business done 

Present | WAME Btock | Dividends for the ror M Coss. weak ended 
Issue. ° Share. last three years. uly 19th. Suy 96th. July 26th, 1906. 
exi | "f ^| 1902. | 1908. | 1964. Highest 20% ott: 

99,877 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 ..| 5 8 10 % | 10 91— 10i 94— 104 = Ns 

10,628 Do. do. 7 % Cum. Pref. -— b 7 7 7 9 — 10 9 — 10 i ` En 
988, Central Electric Supply 4 95 Guar. Deb. Stock .. us ae ..| 100 4 4 4 103 —106 103 —106 ` . à . 

80 Charing Cross and Strand lectricity Supply .. .. + : 5 |10 8 8 1 -— qu 

80,000 Do. do. ES % Cum. Pref... 5 4 44%, 4 53 

40,000 Do. do. ‘ City Undertaking ” 44 % Cum. Pref. .. 5 4 44% | 4 a Örs ac f. . 

000 Do.. do. 1908 vu eae ys wa MAN C iod a 5 Ps 4$ -— à—, 55s 5 
850,000 Do. do. 4% Deb. Stock Red. ..  .. ...  ..| 100 4% | 4 4 104 —106 104 —106 1 Lo 

44,488 |*Chelsea Electricity Supply, Ord... 0 .. ... .. .. e 5 HEA 6 6 — 6 — 19 
150,0001 Do. do. 44 % Deb. Stock Red. M .. | Stock 4 43 108 —110 108 —110 4 

70,695 -| City of London Electric Lighting, Ord. 40,001—110,595.. — .. ..{ 10 | 6 5 6 10g4— 113 xd |  10j— 113 

40,000 Do. 6 % Cum. Pref., 1 to 40,000 zx S ae ns 10 6 6 6 18 — 14 xd 18 — 14 os 
400,0007 Do. 5 €, Deb. Stuck, Scrip. (iss. at 115) all paid .. - E b 5 5 122 —126 122 —196 DE 
800,000 Do. 2nd Deb. Stock, Prov. Certa., all paid .. d'a 100 43 44 4 103 —106 103 —106 1 8A 

40,000 | County of London Electric Lighting, Ord. 1—40,000  .. —— 10 4 4 4 i a 8— 9 

90,000 . Do. do. do. 6 % Pref., 40,001 —60,000 .. 10 6 6 6 11 1 11 12 1 
400,0001 Do. do. 44 % Deb. 8 bis js x Eg. Cari i5 4 4 1 111 —114 111 —114 1122 1128 
250,000 Do. do. 44 % 2nd Deb. Stock .. av + os .. | Stock 4 108 —105 108 —106 a 

70,000 | Edmundson's Electric Corporation, Ord. Shares «E. 40b. ws 5 1 7 7 5k— 6 xd 5R— 68 d 

80,000 Do. - do. 6% Cum. Pref. ..  .. SN ee 6 6 6 6 — 6— 65s fs 
300,000: Do, do. 44 % 1st Mort Deb. Stock sie 100 4$ 43 44 1 1074 xd po a 

21,000 Kensington and Knightsbridge Electric Ord.  .. os 2 - 5 110 12% | 123 11 12 11 - 

136,000 ? do. do. _ 4% Debenture Stock ..| Stock | 49 4 2 4 98 —101 98 —101 
111,000 | London Electric Supply Corporation, Limited, Ord. .. EM - 8 i Ni 8: i at d- i 

60,000 Do. 0. do. 6% Pret. .. .. 5. | 6% | 6 % 6 4 . . 
871,895 Do. do. do. 4% 1st Mort. Deb. Stock Red. | Stock | 4 Pp 4 4 99 —102 99 —102 . à : 
100,000 | Metropolitan Electric Supply, 1 to 100,000..  .. .. 5... .. 5 7 83% | 1p: 10 9t? 

76,121 Do. do. 44 X, Cum. Pref. 1—71,106, £8 paid .. b % 44% — b BAR| 5H 
220,0001 Do. do. 4 lst Mort. Deb. Stock... is ue 4 4 & 4 109 —118 109 —113 2 v» 
250,000: Do. do. % Mort. Deb. Stock Red. .. Stock i 98 —100 98 —100 p 
250,000 | Midland Electrie Corporation, 44 % 1st Mort. Deb.  .. ss 100 4 4 & 99 —101 99 —101 xd 

10,852 | Notting Hill Eleotric Lighting nt d ds ix oe V 10 6 6 7 14 — 15 14 — 15 xd 

59,000 Do. do. 4 96 1st Mort. Deb. ss sa we 100 | 4 4% 7| 4 100 —102 100 —102 

40,000 | St. James’ and Pall Mall Electric Light, Ord. .. — ..  ;.  .. 5 | 14 144% | 1 181— 14} 194— 144 
150,000 Do. do. ' do. 34 % Deb. Stock Red. .. 100 "4 84 97 — 99 97 — 99 

12,000 | Smithfield Markets Electric Supply, Ord. .. T 24 2s "s 5 4 4 24— 8 94— 8 - 

. 50,000 Do. do. do. 4% Deb. Stock .. Stock | 4 4% 4 "8 — 83 78 — 82 

65,000 | South London Electricity Supply, Ord. ..- .. ... ..  .. 5 1 8% | 4 4 ym 4 3H 34 
100,000 | South Metropolitan Electric Light and Power (Ord .. DE 1 il Nil Nil i t 

60,000 ( Late Blackheath and Greenwich I % Pref. .. = 1. Nil 7 96 7% 1 1 ye 1 
100,000 Dist. E.L.Co.) 44% 1st Deb. Stock | 100 4à 4496 44% 106 —109 106 —109 107 

80,000 | Urban Electric Supply, Ord. .. is x sky. qu - FS 5 5 X, 5 & b — si 4g— Hi 

90,000 Do. do. 5 % Cum. Pret., ..  ..  .. E" 5 5% | 5 b 5 6i— 5.5 
200,000 l Do. do. 44 % Ist Mort. Deb. Stock Red. ia " 100 2e i 44 { 104 —106 104 —106 
110,000 | Westminster Electric Supply, Ord. .. s ae a En $ 5 12 % E 14 12 — 18 11j— 123 Er: 12 

28,151 Do. do. 5% Cum. Pref. .. ... .. . 5 5% | 6 5 6i— 68 x 

Shares not officially quoted :—Mackay Companies, ord., 41—42. Pref. 75—76. 
* Subject to Founders Shares 1 Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, July 26th. 
à ———— rs A ama aient x. ac : i Latest Fortnight's 
CHEMICALS, &c, | umen tees oui: METALS, &c. (continued). Price. | Dec. or Ine. 

a Acid, Hydrochloric ee S per cwt., 5/- g Copper Sheet a se ,. per ton £81 £1 e 
a ,, Nitric .. Y Y S perewt. 227. 0 e Rod.. i E. ıı. per ton £81 £l inc. 
a „ Oxalic.. (d zm .. perewt. | B2/- e 4 (Electrolytic) Bars i. per ton £71 10 | £1 inc. 
a , Sulphuric... *" .. per cwt, 516 P t $e Sheets .. perton | £57 x 
a Ammoniac, Sal ds ot e perewt. | 49]. E os = Rod .. perton | £81 | T 
a Ammonia, Muriate (crystal) .. per ton | £33 10 e » ó H.C. Wire per lb. 91d. &d. inc. 
a - TIONI x Oo per ton £30 Ebonite Rod T tr ,. per lb. 3/3 zn 
a Bleaching powder .. “a .. per ton | £5 5 ^ Sheet ^ » .. per lb, 3j- 
a Bisulphide of Carbon Y ,. per ton £15 n German Silver Wire m .. per lb. 1/6 
a Borax .. ix ad iN .. per ton | £13 h Gutta-percha, fine a .. per lb. 6/- to Tl- 
a Benzole (90 %) - T .. pergal, | 'i/- h India-rubber, Para fine .. .. per lb. 5/44 to 5/54 | 
a is (50/900 95) .. a S. per gal. 5/6 i Iron, Charcoal Sheets .. .. per ton £18 | EXT 
a Copper Sulphate... 5 ,. per ton £20 i 4, Pig (Cleveland warrants) per ton 46/- | 6d. inc. 
a Lead, Nitrate ja M, .. per ton | £95 i » Forgings, according to size per ton From £11 
a ,, White Sugar.. sie .. per ton | £31 i » scrap, heavy Le .. per ton 47/6 to 50/- 
a a Peroxide - 4 .. per ton | £27 10 i k Wire, galvanised No. 8 .. perton | £9.15 ; T 
a Methylated Spirit .. 9» .. Dargah | 2/6 ms : T. TTL E. jo to 
a Naphtha, Solvent (90 95 at 160°C) per gal. 5/6 g Lead, English Ingot v" .. per ton £14 10 | fio. ino, 
a Potassium Bichromate, in casks per lb. 8d. Ü " Sheet je .. per ton £16 10/- inc. 
a Potash, Caustic (75/80 95) .. per ton | £22 m Manganin Wire No. 28 .. .. per Ib. BJ- | d 
a Potassium Cyanide T .. per lb. | 74d. p g Mercury j fia ie .. per bot. £7 76 | 
a Shellac » T és S. perewt. | 185/- 38/- inc. d Mica (in original cases) small .. per lb. 6d. to 1/- | 
a Sulphate of Magnesia  .. .. perton | £4 10 B. . 3s w medium per lb. 2/6 to 4[- | 
a Sulphur, Sublimed Flowers .. per ton | £6 10 m ae Be es large .. per lb. 4/6 to 8/6 
a - tecovered + .. per ton £5 10 | p Phosphor Bronze, plain castings per lb. 1/1 to 1/3 
a » Lump ‘ri .. per ton £5 | p Hi rolled bars & rods per lb. 1/1 to 1/3 
a Soda, Caustic (white 70 95) .. per ton £10 15 | p Sa „ strip & sheet per lb. | 1/3 
a ,. Crystals " i .. per ton | £3 o Platinum " ve i's .. per oz. BAJ- | 
a Sodium Bichromate, casks .. per lb. 24d. e Silicium Bronze Wire .. per lb. | 104d. to 114d. | 
a " Cyanide T .. per lb. | Td. i Steel, Magnet, ace'd'g todesc'p'n per ton £58 | 

METALS, &c. E i n‘! -in bars .. `.. XFUC r^ | $155 de 
b Aluminium Ingots, in ton lots .. per ton | £130 g Tin, Block .. A aS s, Xr von | { to 9 £8 inc. 
b T Wire, in ton lots .. per ton | £168 n , Wire, Nos. 1 to 16 .. .. per lb. lj ld. ine. 
b i Sheet, in ton lots .. per ton | £166 p White Anti-friction Metals— | 
b Babbitt's metal ingots . .. per ton £43 to £140 '* White Ant” brand.. .. per ton £43 to £65 : | 
c Brass (rolled metal 2 to 12^ basis per lb. 74d. j Yarns, 2/10sGrey Cotton,on sp'ls per lb. 8d. | 
€ ,„ Tube (brazed) NT .. per lb. 94d. j „ Olea. Flax 2. .. per Ib. 58d. | 
€ 4 » (solid drawn).. .. per lb. Sid. j »  8ply 101lbs. Russian ~~. per lb. 4t&d. | 
€ ,, Wire, basis .. a .. per lb. 72d. j », 101lbs. Russian, single... per lb. i. | 
€ Copper Tubes (brazed) .. .. per lb. 104d. j 4, 180 lbs. Jute rove J. per ton £11 | 
c " » (solid drawn)  ., per Ib. 104d. ia k Zinc, Sh't (Vieille Montagne bnd.) per ton £27 15 
9 Copper Bars (best selected) per ton | £81 £1 inc. 


Smith & Co.; f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward Til & Co.; i Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k Morris Ashby, Ltd. ; m W. T. Glover & Co., Ltd. ; n P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co, Ltd. 


^ 


Annual Outing.—On Saturday last the employés of 
Messrs. RAwrLiNGS Bros., LTD, of South Kensington and Sloane 
Street, &c., held their annual summer outing at Hastings. Dinner 
was served at the Concert Hall, Warrior Square. The loyal toast 
was proposed by the chairman, Mr. W. R. Rawlings, and in pro- 
posing the toast of the “ Employés," be regretted that, owing to 
the numerous cougtry jobs on hand in Ireland and elsewhere, the 
number of those present was not half what it might have been. 
Mr. E. G. Nicholson, who responded on behalf of the employés, 
thanked Mr. Rawlings, and assured him of the confidence of the 
employés in their directors. Mr. T. 6. Rowden- next proposed the 
toast of the “Chairman and Managing Directors.” Mr. J. J. 


Rawlings, responding on behalf of the latter, referred to the 
question of the insurance of the employés, and reminded them that 
by an extremely small contribution they were assured of compen- 
sation in the event of aocident, whether the firm was legally liable 
or not, and this arrangement had proved most beneficial. He urged 
them all to extra effort owing to the increased severity of competi- 
tion and consequent reduction of profits. The chairman of the com- 
pany also thanked Mr. Rowden, and expressed satisfactiou at the 
amount of business being done in spite of the general depression in 
trade, and be urged all present to look after details, and so support 
the management, After luncheon the party Went for coach rides 
and enjoyed the many other attractions of the town. 


Tf 
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We give herewith the June returna of electrical business in con- 
nection with the United Kingdom. 

A reference to tbe totals will show that the exceptionally 
satisfactory returus of the month of May have not been main- 
tained, although much improvement is still apparent over the 
April figures. 

For the month of June, the exports amounted te some 
£199,552, a decline roughly of £9,000; this-decline is fairly dis- 
tributed over the. majority of the items, with the exception of 
electrical machinery and telegraph material, the former showing a 
reduction of £15,000 on the month, and the latter an increase 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


E- T ANN i E oe | -— ae 9 
b gl Ss. FE E $ $| ap | 38 | g | 882) 8 p| pig 
F: 33 5 Eug B5 35 S |£ 988| s5 
Country receiving exports and importing. ! | $53, geo FEE P" FEE $3 RS Xn pes FF 
P ga i 1i FU HO] PH 
e- -. "æ — - , x — — = 
i | a fa | i | H GT". md Bm a 
£ £ £ £ £ £ £ £ £ £ £ 
Russia, Sweden, pied da ail Denmark... . 604 4T 135 65 188 | 1,321 220 .. | 1,081 966 s 
Germany ...  ... ee 107 vhi 5 5- 5 160 1 13 85 x 
Netherlands... 91 , 1.848 138 us 5 151 24 " T 28 
Dutch Borneo and Indies . 150 ih 168 22 Bs TN -— d 
Belgium ‘os 97 NM 50 M 33 838 PE 205 72 
France ; 2 357 64| 159 . | 12| 374 ied a5, 145 
French Indo-China jad West Africa - ... 29 aw d 10 25 ite 20 x | "T 
Portugal and Portuguese Africa . ds |: 96 : 55 21 TR - 300 "E 156 | » 
Spain and Canary Isles | ° 4147 120 17 | 31 . ; 673 ns | a -» 
Italy and Austria-Hungary . 6. uc um is .] 8377 3! | cn | p 
Pts ar lame S .| 1288| .. 79, .M 2 37 i i 106! 11 
China and Siam |... su ree eee 227. SE 95) 4] .8414| «boo o | I8 
Ja ; : : 204 | 1,619 114 "n "T 5,789 238 | , T iss 218 
USA |... ! a : scia 29 L. du 10| . 25 9 155 1 | ^ 29 ie iss 
Mexico and Central Anena ; l 2 4| 7,190 TM " 584 y T E 565 
Columbia, Peru and Pua Ney E deal? "ues ET 45 Sis e e ii 212 ss 
Chili .. m a Gs 2s 252 | 117 98 » st 58 1 li 
Brazil an sef D712]... 13 | 34 10 676 | . 534), . 4 ay es 
Argentine ... wee | 1,490 | 1377] 184] 150 11 | 1,223; 846 584 |... 
Channel Isles, Gibraltar and Malta Tn 105 132 98 AM "T" 233 | Ws "m = T 
British West Africa abi 27 8 94 ' 12 6 Tr 8 5 50 |}... 
Cape of Good Hope .. | 2,213 | 1,487 782 7 396 859 1 18 |; 2,312; | 113 $s 
Natal.. 930 | 1,218 887 | 368 965 | 3,550 484 ieee 150 | 3,500, i2 
Zanzibar, Brit. Cen. Afris Mauritias and Aden X MMC 58 IV uu io 146 e] 36. 5 nen " 
India... T 2,270 , 5,205 | 2,178 581 250 | 3,950 69 198 624 436 | 1,424 
Burmah DEM p 5| 23 | ed 629] 2] oan REN A 
Ceylon ! E 20. 49 75 du 69 Sen a usi 109 "ELS 
Straits Settlements and Labuan s 473 68 283 36 13 | 3,346 82 | is 107 | 29 ^  ... 
Hong Kong .. is lex 19 703 53 i er ea die. obs isi 4. | 4,260 
West Australia ..i 17 27 101 261 203 278 se ^ de 9; 412 w 
South Australia PP 46 | |... 79 ces 20 93 10. sc "C er Yos 
Victoria... M zi 156 392 132 na si 2,171 e s 31 113 
New South Wales ... ..| 1918 ' 291} 360| 90 8| 1973| 164; .. ie «T€» 
Queensland .. 2" zs ee 45 20 us : 1,797 13}: . ih 167 zm 
Tasmania... d 4 T 136 T js. s "M 343 £i NT 
New Zealand aud Fiji vs ve | 248 924 596 41 | .402, 1,297 18 ; 5,207. 2,360 
Canada — . ^ i 17 340 42 38 76 18; .. |. A ; e 
British West Indies and British Guiana . 72 8 3 2 es? 52 TT ^ 
Total, £ | 15,331 | 23,553 | 7,433 | 1,928 | 2,631 | 33,943 | 2,844 275 | 11,548 | 6,636 | 8,376 
a | 


i | 
íi vC " - ! 
: ie ia ELIT 1 , . 


Telegraph exports: 


practically similar in amount—the telegraph exports for May, 
registqred as such, being almost negligible in value. - 

Turning to the imports, which totalled £105,210, or a reduction 
of £17,000 on the May returns, declines are apparent under all 
headings, except electrical machinery and batteries, the former of 
which shows an advance of some £11,000 in value. 

The re-exports were fractionally higher than in May, amounting 
to some £8,556. In addition to the'spasmodic rise in telegraphic 
exports, it is satisfactory to note that our exports of telephone material 
have this month somewhat exceeded the imports in that line, also that 
our tramway material adir still maintain & substantial value. 


Marconi apparatus, £15,054, Russia. 


Registered Imports into the United Kingdom of Electrieal Goods from all Countries. 


£ £ ig 2^ ub £ £ £ | £ ; £ £ 
Russia, Norway, Sweden and Denmark... 21 T ok 43 1,062 | 194 | 8 | 9,196 i sie 
Holland .. .. . 6 €. 5,007 | 378| 849 82 [4763 |. .. | 4,167)  33| .. | 
Germany 4,689 . 1,450 | 336 148 50 ||5,744 | . 297 692 | 1,462 | .. TE 
Belgium 12,009 | 443 | ... | 1,202 13 ' 10,169 | xz 46 | 445| 307| .. Ha 
ce zu 8,773 | 702; 296 303 660 | 1,302 | 1,314 | 2421; .. MM E 
United States jar eem . | 3,438 us ps 9365 837 76 '16, "787 1,970 ` 13; 29 47 | s 
Canada "m T NE s ms " 13 | " 100 TEE | pepe ode 
"Total, £ | 33,950 | | 2973 | 1,716 | 2,015 | 899 540,417 | 3,820 | 7,746 m 47 | 
See 
Registered Re-Exports of norden and Colonial Electrical Goods from the -United Kingdom. 
fc] p A £ £ Lay €- 1 EG E 4l 
Various countries, mainly as above 1 ,055 ; 38' | 177 27 4,994 | 85 25 2,074 | 181 | 
i 
TóTAL EXPORTS; "Torap RE-EXPORTS:. TOTAL IMPORTS: 
£129,552 £8,556 £105,210 
The first axi 


NorE.--The amounts appearing under the several headings are classified dins to the Customs returns. 


third columns contain many amounts relating to,“ aad " otherwise unclassified, the latter, co consisting of similar 


eaten to those appearing in adjacent columns. 
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ELECTRIC TRAMWAY AND RAILWAY 
EXHIBITION, 1905. i 


DESCRIPTION OF INTERESTING EXHIBITS. 


(Continued from page 87.) 

Trolley Hetrievers.—Since printing our last issue we have been 
reminded of another retriever, which escaped our notice at the 
Exhibition, and is worthy of attention. Unlike the Ross & Hindley 
apparatus, the retriever illustrated below (fig. 13) which is supplied 
by the NATIONAL Raw AND TRaMways APPLIANCES, LrD.,"Liverpool, 
is external to the standard and controls the trolley rope itself, being 
in that respect similar to the Wilson "catcher." It is, therefore, 


qm» 


en uj e 0v 


Fic. 13.—NaTIONAL TROLLEY MINDER. 


applicable with safety only to centre running lines. The following 
description of its action has been supplied by the makers :— 


lisaratchet wheel to which is attached one end of a strong 


flat spring, the other end being attached to the spindle (2). 
3 is a pawl fixed to the rope drum which is controlled by a 
light spring for the purpose of taking in and letting out the trolley 


rope, and controls eii length of rope up to 16 ft., always keeping — 
o 


the rope tight, but allowing the trolley head to follow the wire. 
Should the wheel leave the wire the sudden upward jerk causes the 
point of the pawl to move outward and engage with the teeth on 
the inner side of the ratchet wheel, the position of the pawl being 
indicated by dotted lines. 

It will be seen that when the pawl comes in contact with the 
ratchet wheel considerable pressure is exerted, and there is a 
tendency to move the ratchet wheel in the direction in which the 
rope drum is moving; this releases the catch (4) which holds the 
pulling down spring in tension, and the trolley cord is at once 
wound round the drum, always pulling the trolley head from 10 to 
15 in. below the wire. 
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Fic. 14.—PRINGLE’s RAIL CLEANER. 


It will be seen that the tension on the pulling down spring has 
to be restored each time the pull down operates. This is very 
simple, and is done by pulling the trolley rope in an upward 
direction a distance of from 15 to 18 in., and replacing the catch by 
pressing it in a downward direction. | 

The re-setting only requires about two seconds, and is only 
necessary when the pull down has operated, not when changing the 
trolley from one end of the car to the other. 


clean than the tread, altho 


The same firm make the simplest possible form of retriever, which 
consists of a weight attached to the trolley rope and hung in a tube 
on the dash. When the trolley leaves the wire the weight is jerked 


off its supports, and being sufficiently heavy to overcome the 


upward pressure at the end of the pole, pulls it down below the 
wire to any desired extent. This is on the same principle as the 
retriever described in our issue of December 30th, 1904. 

Rail Cleaners.—W e suppose that rail cleaners are as necessary for 
the economical working of a tramway as many an appliance 
for coal saving with which tramway generating stations are 
equipped. In the most numerous cases, where the tramway depart- 
ment or company buys energy from another department or from 


-an outside source, the inducement to run a car-mile on as 


little energy as possible is even stronger than in the alternative 
case. 

But apart from the direct economy which must result from clean 
rails, there are other considerations to which weight should be 
attached. To begin with, a dry, dirty rail means noise approaching 
that heard when cars run over corrugated rails; it means flash- 
ing, which alarms the other users of the street, and has often brought 
about an action for damages; and it means partial or total 
"grounding" (as the insulating of the car-wheels from the rails 
is called, most inaccurately), with its well-known objectionable 
consequences. 'lThen a clean dry rail never bred a dirty wet rail, 
which is synony mous with a greasy rail, and which has caused more 
serious accidents, and has cost our tramways more in repairs and 
renewals, than any other evil under the sun. 

Why, then, suffer from dirty rails, when by cleaning, either con- 
stant or intermittent, according to the conditions of roads and 
traffic, a clean rail is within the reach of all? » s 

Is it that the one or two rail cleaners which have been offered up 
to now have been ineffective or expensive? Or is it that the 
gravity of the problem has not been appreciated so fully asit 
deserves? Whatever it is or is not, we venture to prophesy that 
this Tramway Exhibition will have sent many a man home with 
the knowledge that good track cleaners can be bought cheaply and 
that they can be made effective. — 

Messrs, GEO. W. GREEN & Co., Crown Works, Lambeth, had on 
their stand a cleaner which is unique in several respects. It is the 


invention of Mr. P. J. PRINGLE, general manager of the Burton 


Tramways, and is the outcome of dissatisfaction with the work of 
certain other cleaners. Mr. Pringle appears to have known just 
what he wanted, and hammered away until the apparatus illustrated 
in fig. 14 was evolved. That apparatus bears the marks of an experi- 
ment, and we believe that it is the last of a long series, and has 
been in constant use at Burton for some months. 

Those who can see at a glance the points of a rail-cleaner will not 
need to be told that this one differs from all in having two inde- 
pendent cutters, one for the groove and one for the tread, and 
differs from most in being set vertically to the rail-head, while the 
tread cutter has its edge held at an angle of 45° with the track, so 
that the dirt is thrown clear of the rail, and the cutting is done 
with the least effort. The pressure of the cutters on the rail is 
obtained, not by springs or direct pull, but by the free weight of 
the cutting bars themselves. . i 

To Mr. Pringle is due the credit of the discovery that the wear 
caused by the groove on the scraper is about six times that caused 
by the tread, and it will be evident to every one that for only one- 
sixth the life of a one-piece scraper can that part which runs in the 
groove be of any service. Now, it is the flange and groove friction 
which is responsible for most of the excess drawbar-pull per ton 
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Fig. 15.—'* NATIONAL ” RAIL CLEANER. 


which is required by a tramcar over a railway car, and it is there- 
fore more important that the groove of a tram-rail shall be kept 
ugh we do not wish to minimise the con- - 
siderable importance of the latter. 

We need not dwell further on this ingenious appliance than 
to call attention to the self-feeding of the cutting bars and the 
simple, certain way in which the bars are permitted to override a 
stubborn obstacle without damage to any part of the cleaner. We 
are informed that the device is now made to a pattern that will fit 
auy type of truck without alteration. 1 

The NATIONAL RAIL AND TRAMWAY APPLIANCES Co., LTD., showed 
the cleaner which is illustrated above (fig. 15). It is a simple 
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contrivance, and is attached to the truck frame in the usual way. relation to ordinary sanders that the modern air-brake does to the 
It is under the control of the driver, and can be removed from and old form of hand brake. There is the convenience of having the 
replaced on tbe track while the car is in motion. It will work sand always under instant control, the certainty of operation, and 
the absence of all movable mechanism. Fig. 18 
shows how handy the sand air-handle is, and 
reminds us that in an emergency the driver 
has not to think which are bis hands and 
which are his feet, but can keep both feet 
free for jumping, unless he likes to sound the 
gong with one of them, while with one hand 
he throws the controller handle to “ off,” and 
the air-brake handle to “emergency,” not 
worrying at all about the sand, for the air- 
brake handle interlocks-with the sander handle 
in that position, and turns on full sand auto- 
matically. 

The makers say that, despite a popular 
opinion to the contrary, a car equipped with a 
pneumatic sander and an air-brake will use 
less air than a car equipped with air-brake 
only, the reason being that the braking con- 
ditions are better with the pneumatic sander 
than without, and, in consequence, the car is 
T m pulled up without the use of so much air. 

Fic. 16.—JERRARD RAIL CLEANER. On cars where air-brakes are applied already 
a pneumatic sander will cost but little to instal 


—— e — ——— o 


over points, crossings and curves, and is constructed substantially of 
cast-stee] and wrought-iron. The makers consider that it should be 
fitted to every tenth car or thereabouts, in order to keep the rails 
properly clean, but that must depend, of course, on the frequency of 
the service. Like all other cleaners, it will be found useful in 
winter to keep the rails free from snow and ice, and will reduce the 
quantity of salt which bas to be used for thawing purposes, with 
such disastrous effects on the electrical equipment. The cutter is 
renewable , 

The BartisH GRIFFIN CHILLED IRON AND STEEL Co. exhibited | 
their Jerrard rail cleaner, which has been in use on many British 
lines. It was one of the first cleaners to be used on electric cars, 
and reference to fig. 16 will show that its familiar form has not been 
changed during the last year or two. 

Sand Borcs.—It is a trite saying that the safety of car and 

ers depends on the sand box more often than managers 
would like to own, even to themselves. The sand box is the 
firt article against which many a tyro in tramway work has 
stumbled, and the invariable result of 99 per cent. of the concus- 
sions has been an elaborate contrivance full of valves and elbows, 
joints and knuckles, bell cranks and pedals, which is capable of 
demonstrating to all and sundry who visit the car-shed, or the 
office, or the Exhibition, that it will pass anything, from grit and 
wet sand to bundles of tickets. Some of these find their way on to 
cars “for trial under practical conditions,” that awful bogy of the 
inventor; and all sooner or later find themselves shouldering cast- 
off gears and the rejecta of the smith’s anvil. 

All the time there goes on the real need for something more than 
the flat valve, which has a knack of sticking open or remaining 
closed at awkward moments and for causes various, but there is 
hardly anything but that one type of flat-valve sand box in nse in 


Great Britain at the present moment. t ^ 

New sand boxes at the Exhibition were in the hands of car 
huilders or tramway supply manufacturers of some repute, and all z : 
were designed by men whose knowledge of the requirements to be Mall. iron Tumbler 


met was not that of the tyro afore-mentioned. furned full on 


The British Evectric EquiPMENT Co., in other words, the Ohio 
Brass Co., U.S.A., produced the “ Nichols-Lintern Sander," illus- 
trated below in section (fig. 17). Considering the limited use of 
pueumatic power for any purpose on English tramcars, this 
pneumatic sander will uot attract much attention at present, but 
there are a few systems on which air-brakes are in nse, and it is ` Fig. 20. —ENDEAN's PATENT SaAND-Box. 


and has many advantages to recommend its 
adoption in place of the foot-operated “ motor- 
man's curse," 


Messrs. Hurst, NELsoN & Co. displayed a 
patented sand-valve which we were unable 
to examine closely, but which is shown in 
cross-section in fig. 19. 


The NATIONAL RAIL AND TRAMWAY APPLI- 
ANCES Co. showed a swivelling sand-pipe 
connection, which enables sand to be dropped 
on the rail from a bogie car when rounding 
curves. 


Messks. BRECKNELL, Munro & ROGERS 
had on view Endean’s patent sand-box, which 
is illustrated above (fig. 20). The valve 
box consists of an iron casing containing 
inlet and outlet ports on which works a 
cylindrical valve. This valve will take all 
grades of sanding material, and can be opened 
full bore with one stroke of the pedal, or 
can be adjusted to give the proper flow 
for any grade of sand. It gives a direct 
- flow, is instantaneous in its action, and can 
be operated successfully with wet or dry 
quite possible that there will be more in the future, especially sand. No alteration to the car is required to fit this valve and 
where cars grow heavy and speeds high. . A gear in place of any other. 

The pneumatic sander has many beguiling features. For instance, The Brusu Co., who shonld have gathered more practical 
the makers say that the Nicbols-Lintern sander bears the same experience about cars and their accessories than any firm in 
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Figs. 17 AND 18.—NICHOLS-LINTERN SANDER AND HANDLE. 
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existence, demonstrated the cure of all sanding troubles by means 
of a working full-sized model of Leechs valve, of which 
fig. 21 is an illustration. In the words of the patentee, the 
sand gear consists of a hopper to contain the sand, secured to 
a combined carrier and valve guide arranged for bolting to the 
floor of the car. ‘The carrier is formed with ventilating holes 
through which any obstruction may be removed. A hoppered 


casting is secured to the carrier, recessed at the top to take the steel 
valve plate, and shaped at the bottom to receive the hose pipe 
The valve is made with a 


which conveys the sand to the rail. 


Fic. 21.—LEECH'8 SAND VALVE. 


central portion, having a tongue on its upper surface to loosen the 
sand contained in the hopper. Two cells are arranged, one on each 
side of the central portion, and the ends of the valve are 
formed into arms which project outwards, one arm engaging 
with the release spring, and the other with the mechanism for 
operating the valve by means of a pedal? on the driver's 
platform. 
When the hopper is filled with sand, a portion rests upon the 
valve plate in the recess in the valve, which is held in the closed 
position by means of the spring. When the driver depresses the pedal, 
a valve is moved forward, and the sand within the cell is pushed over 


Fic. 22.—Enp View. 


the edge of the valve-plate, and falls down through the hose-pipe to 
the rail. Meanwhile the other cell fills with sand, and, upon the 
driver releasing the pedal, the sand contained in the second cell is 
pushed-over the other edge of the valve-plate, falling down through 
the hose-pipe to the rail, the first cell in the meantime becoming 
charged with sand. The valve discharges a definite quantity of sand 
both on the forward and backward stroke. It is ventilated, and thus 
free from the objection of moisture creeping into the sand in the 
hopper, and, in case any obstruction prevents the free passage of 
the sand to the rail, tbe obstruction may be readily removed. 

The gear being fixed above the floor, the valve is entirely guarded 


- from the ashes of extinct lifeguards. 


against wet and mud thrown from the wheels, which is such a 
source of trouble in the ordinary types of sand gear. It has been 
applied to, or is on order for, 350' cars. 

Folding Steps.—One has the satisfaction of knowing that if one 
is to be killed by a tramcar the B. of T. has done its best to make 
that death as easy as it knows how. We anticipate the time when 
it will be impossible for a tramcar to treat even a would-be suicide 
with the slightest discómfort. All comers, in fact, will be 
picked up by the guard and a brandy and soda supplied auto- 
matically. 

Since the last Exhibition the folding step has arisen, possibly 
The term includes not only 
folding steps, but lifting, bobbing, twisting, turning and all kinds 
of acrobatic steps. If the Exhibition had been postponed for six 
months, we believe there would have been an epidemic of folding 
steps, such as to require an additional B. of T. inspector to approve 
them all. | | 

The folding step was introduced at the recommendation of the 
B. of T. in order that there should be free passage for a body under 
the platform. It was an act in favour of the lifeguard. Henceforth 
that maehine has the sole prerogative to kill or catch. 

Messrs. BRECKNELL, Munro & ROGERS gave performances at 
frequent intervals with the “ Leivester” folding step. This most 
ingenious invention makes it quite impossible for the most forgetful 
of motormen or the most excited of passengers to break his neck 
or any lesser member by not minding the step. We illustrate it in 


. figs. 22 and 23. 


When the step is down and the gate open as shown, lever B 
lies alongside the car end and acts as a hand-rail. 

. The lever B is-locked in this position by spring bolt 6 engaging 
with cam L, which prevents vertical rai] a being revolved. 

On closing the gate, catch 3 on gate presses spring bolt G back 
and allows lever B to be brought forward in line with the gate; if 
lever B is not so moved the gate will not be locked and will fly 
open. The movement of lever B into the line of the gate as shown 
by dotted lines, fig. 23, would raise the step and at the same time 
lock the catch 7, by bringing cam L into the slot in gate catch J; 
at the same time the pedal lever N engages in the cam M at base 
of vertical rail a, thus securely locking the step in position. The 
face M of the cam having been given a quarter of a turn is booked 
behind the pedal lever x. 

The gate cannot again be opened till the step is lowered, as to 
open the gate the cam M on vertical rail a must be released and 
lever B replaced alongside the car end, as shown in fig. 22, unlock- 
ing catch 3. This movement lowers the step by means of the pinion 
D keyed to trunien F, and quadrant E keyed to vertical rail 4. The 
cam M and pedal lever N then automatically engage, and the step is 
locked iu position as shown, for passengers to enter the car; 
meanwhile the gate being free has automatically collapsed (by 
means of spring 0), leaving the entrance open. | 

To fold up the step when required, the gate must be first closed 
and catch 3 inserted in locking box, the handle B is then pulled out 
from end of car to a position in line with gate, when all the 
other movements above described automatically take place. 

Messrs. PHiLIPSON have patented an automatic step which is 
designed to act both asa step and a side guard, while it obviates 


Fic. 23.—SIDE VIEW or LktcEsTER STEP. 


the gap in the platform which would be caused by the folding 
step pure and simple. If an object too large to pass upder the step 
in its normal position falls in front of the car, only 3 Ib. pressure is 
required to lift the step and let the object pass on to the life-guard. 
This being done, the step drops into its normal position. The force 
which is required to raise the step may be determined by the appa- 
ratus employed under the seat of the car, by which the step can be 
held in balance. THe step may be fixed in the up position by 
means of a lever and catch placed in such a position that when the. 
driver closes the gate, the step cannot be let down, but can be used 
as a step in either position. . TE 
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Messrs. Hurst, NBrsoN & Co. had equipped their Kilmarnock 
car with a patent step. As the illustration (fig. 24) shows, this 
step gets itself out of the way by a direct lift up to a level with the 


platform bearers, and it has the same advantage as the Leicester 
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way system in London is nowhere more apparent than in the con- 
fasion which has arisen from not distinguishing, with sufficient 
clearness, between the requirements of these different classes of 
traffic. Railways intended for urban traffic have been used, and 


Soi 


- : : 
"TU 2 DU 

EV MBE a a sos dy uae cias Sree eee tN go goseens Mp srBes ees e eee deu esee , " : 

ae eee : x j (Ac 

4 x L 4 + 

1 : se i 4 " 


Ra Level 


Fic. 24.—Hurst-Nevson PATENT STEP. 


step in being always a step, and never a vertical board, but it does 

not attempt the intricacies involved in interlocking with the gate. 
The BavsR Co. were among the first to comply with the 

B. of T. recommendation, and their step was to be seen fitted to the 

two cars on their stand. Fig. 25 gives an idea of the simplicity and 

solidity of the design. = a "e 

s (To be continued.) 


REPORT OF ROYAL COMMISSION ON ^ 


LONDON TRAFFIC. 


(Concluded from page 122.) 


Tae Commission divide railway passenger traffic into ( a) long dis- 
tance; (6) suburban; and (c) urban; (1) long distance; (2) short 
distance ; and point out that, ds regards a, b and c (1) no means of 
transport other than railways provide the facilities required. l 
The needs of London in the matter of railway accommodation, 
according to the Report, are :— i 


(1) Main trunk railways connecting London with the entire rail- | 


way system of the country, with adequate running and terminal 
accommodation, and sufficient services for the convenient and 
speedy conveyance of long-distance passengers, and for the carriage 
of merchandise traffic. | l 

(2) Railways to every suburban district in the neighbourhood of 
Loudon, with full running accommodation to enable trains to be 
run at quick speed and short intervals, especially during * rush 
hours,” to provide for the conveyance of suburban passengers with- 
out overcrowding, and with convenient connections with all urban 
railways and tramways, and with tramways in the suburbs. 

(3) Railways in, through, across, and round the. central area of 
London to provide, hot only for urban movement at higher speeds, 
and for longer distances than those which can be conveniently pro- 
vided for by street tramways and omnibuses, but, also for the dis- 
tribution of suburban and long-distance passengers to the fullest 
practicable extent. S j 

The requirements of long-distance traffic only affect the inquiry: 
from the point of view of the location and adequacy of the main 
terminal stations, the sufficiency of the street accommodation 
adjoining, and means of distribution of passengers arriving at those 
terminal stations, and the convenience of the train services con- 
necting the various termini. The needs of urban and suburban 
traffic are, the Commission point out, wholly different in character, 
and many of the mistakes of the past have been due to not kecping 
this distinction in mind with sufficient prominence. The con- 
siderations affecting location, accommodatien and working of urban 
and suburban railways are radically different, and, to some extent, 
conflicting; and thé: absence of. comprehensive design in the rail- 


_ London Railway from Marble Arch. 


partly designed, for suburban traffic to an extent, and under con- 
ditions, which have adversely affected their utility for both pur- 
poses. It is of vital importance not to attempt to use urban 
railways in any way, or for any purposes, which may prevent the 
running on them of train services of maximum frequency. l 
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Fic. 25.-—BnRvsH FoLDING STEP. 


The Report then discusses, individually the adequacy. of the 
central urban facilities of transport for the distribution of pns- 
sengers arriving at the- main line stations in London, and states 
tHat, after the underground railways now under construction or in 
process of electrification are in operation, all the main line ter- 
minals, with the exception of Paddington, Victoria, and Fenchurch 
Street, are sufficiently provided for. To meet the case of Victoria, 
the Commission recommend the extension of the North-West 
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In regard to urban railways, the conclusion is stated as follows :— 

Sec. 143.—'^ We have come to the conclusion that, when the ‘tube’ 
railways already authorised have been completed, with the addi- 
tion of the line we have suggested from Victoria to Marble Arch, 
the most pressing requirements of railway communication within 
the central area, as distinguished from the suburbs, will have been 
fairly provided for. We think, however, that greater attention 
should be paid to providing interchange stations, wherever lines 
running north and south intersect those running east and west; 
and that, wherever it is possible, this accommodation for the public 
should be afforded." 

In regard to suburban railways, the only specific recommenda- 
tion 1s the following :— 

“ We think that, in regard to both the suburban and central 
urban railway systems, there should be better connection to the 
north-east of London; and better connection between the suburban 
systems on the east and the suburban systems on the west, with 
the object of improving central urban communication, and pro- 
viding passengers with fuller facilities than they now possess, by 
convenient interchange stations, for reaching all principal points 
within the central area erved by the central urban railways.” 

The Commission then discuss the practicability of securing the 
construction of further underground railways in London. They 
express their reliance on private enterprise in the following 
terms :— 

* A sufficient number of successful underground railway schemes, 
however, remain to justify the hope that there is no need, as yet, 
to make an alteration in the present system of private promotion 
in the direction of looking to public sources for any part of the 
funds required for railway enterprise, unless undue financial obli- 
gations are thrown upon the railway undertakings, either in respect 
of works or compensation, or in regard to the carriage of passengers 
at unremunerative fares, or otherwise. 

“ All that in our judgement is necessary, is to see that no dis- 
couragement shall be created for private enterprise by the system 
of procedure under which railway undertakings are authorised, or 
by the imposition of undue burdens proposed on, or exaction of 
impossible conditions from, promoters." 

If public assistance is inevitable (and the Commission think that 
neither the construction of unremunerative underground railway 
lines, nor the running of unremunerative trains should be laid on 
railway companies’, the Commission suggest various methods of 
assistance—-the remission of rates, direct subscription to capital or 
guarantee of receipts by focal authorities, permission to railway 
companies to acquire large tracts of land before development, and 
permission for construction underneath the parks. 

The Commission then discuss the relative advantages of tubes 
and shallow railways under the four heads of :— 

1. Economy of cost of construction. 

2. Avoidance of interference with street traffic. 

3. Avoidance of damage to property. 

4. Ventilation, convenience of access, &c. 

But, although they report in favour of the sballow railway as 
against the tube, they recognise that the construction of the former 
is in many cases quite impracticable. 

The Commission state that all large systems of mechanical trac- 
tion can be worked most economically, and with the greatest 
advantage to the public when they are under one and the same 
management, and believe that amalgamation can be carried ont in 
such a way as to be profitable to the shareholders and advantageous 
to the publie, but they think that it should only be sanctioned on 
terms and conditions which fully secure the interests of the public. 

In this connection they state that their attention has been called 
by the London County Council to the case of the Underground 
Electric Railways Co. of London, Ltd. The London Under- 
ground Electric Railways Co. is not a statutory company, but 
the enterprises which it now controls or influences were, or are 
being, constructed under statutory authority, and remain, even 
when under its control, subject to all the conditions imposed on 
them by statute; but, the Commission say, it obviously would be 
of advantage in a matter of so much importance to the general 
public, that the conditions under which amalgamation, of a more 
or less complete nature, takes place, should be examined and 
approved by some public authority. * In connection with this 
“matter,” the Commission state, '* Mr. Edgar Speyer, who appeared 
before us as representing the firm interested in the financial arrange- 
ments of these railways, stated that, so far as his interests were 
concerned, he would have no hesitation in laying the whole case 
for an amalgamation before Parliament when the proper time 
came. Mr. Charles T. Yerkes, chairman of the Underground Elec- 
tric Railways Co. of London, who has also lately succeeded Mr. 
R. W. Perks, M.P., as chairman of the Metropolitan District Rail- 
way Co., likewise informed us that he would be prepared to lay the 
whole scheme for amalgamation before Parliament and take a deci- 
sion on the merits. Under these circumstances, we do not think it 
is necessary that we should say anything further on this subject in 
the present Report. We are satisfied that the formation of the 
Underground Electric Railways Co. of London has been of material 
assistance in raising the capital for works which will be of great 
publie benefit." 

The Commission next deal with the question of the regulation 
of traflic iu the streets, and measures that should be taken to pre- 
vent or remedy obstructions in the streets; they propose to em- 
power the Commissioners of Metropolitan and City Police to make 
regulations : — 


To prevent the standing of vehicles at the sides of the streets, * 


loading and unloading of goods, waiting of private vehicles, &c., 
and to fix the stopping places for omnibuses. 

They also sirongly recommend that the Commissioners of Police 
shall have power to keep slow traffic to the kerb. 


“ The vehicles that proceed at a walking pace through the streets 
of London include a large number of heavy vehicles transporting 
materials to and from factories and workshops, situated within, and 
adjoining, the central area. . . .. We are glad to learn that the 
changes in progress in modern industrial conditions are tending to 
their removal to less congested districts in the outskirts of London. 
The provision of cheap electrical power is a most potent factor, 
amongst others, in the direction of the decentralisation of manu- 
factories, and we think that every facility, both a sh and 
municipal, should be given to that end. In this way London streets 
might be relieved of ‘much of the heavy cartage traffic. - 

The Commission recommend the consolidation of ihe complex, 


widely scattered, and inadequate legislation that relates to the 
regulation of traflic, and say :— 
* We are of opinion that, in the legislation which we recommend 


for the simplification and consolidation of the statutes regulating 
traffic in London, it should be provided that all regulations and 
by-laws relating to London traffic by whatsoever authority ther 
may have been framed, should, in the interests of co-ordination, go 
before the proposed Traftic Board for examination and report, 
before tinal approval by the respective Departinents of State having 
contro] over them, whether such Departments be the Board of 
Trade, the Local Government Board, or the Home Department." 

The existing defects of the means of locomotion and transport 
in London are, in the opinion of the Commission, due mainly to 
the haphazard manner in which questions connected therewith have 
been treated in the past. The streets were not originally laid out 
on any general plan, nor were they made of sufficient width. 

Railways of all classes have been practically left to private 
promoters, subject to such regulation as could be enforced by the 
intermittent control of Select Committees of. Parliament. 

While it is necessary that the provision of means of locomotion 
and transport should be carried out in accordance with a compre- 
hensive plan, it is equally necessary that that plan should be 
modified from time to time to meet the changing requirements of 
the population, and make use of the last scientific inventions, 
Under these circumstances, the only effective remedy appears in 
the mind of the Commission to be the creation of a permanent 
authority, possessed of special knowledge and experience, and 
giving continuous attention to all questions affecting locomotion 
and transport in London. 

The authority which the Commission recommend to be established 
should be a Traffic Board, and should discharge definite and 
practical duties. It should make a yearly report to Parliament on 
locomotion, transport and trafic in * Greater London,” dealing 
with the whole subject, including such matters as the control of 
traffic, the regulation of the statutory powers of breaking up the 
streets for various purposes, the removal of any special obstructions 
to trafic, the provision of new lines of*railway or tramway and 
calling attention to any errors or oversights in the maintenance of 
streets and roads on the part of local or street authorities. It 
would also deal with the question of street improvements, including 
street widenings and the construction of new streets, as well as the 
provision of alternative routes, and of facilities for dealing with 
cross traffic. 

The most important function of the board would be the prelimi- 
nary examination, before consideration by Parliament, of Bills 
seeking statutory powers for the construction or extension of works 
affecting the means of locomotion and transport in ^" Greater 
London.” 

The board would sit continuously, and Bills that required serious 
amendment could remain before the board until the necessary ante- 
cedent formalities were completed. The board would use its dis- 
cretion as to suggesting amendments in Bills, in order to bring the 
particular proposals before it into harmony with any general scheme 
which might be approved for the provision of facilities for loco- 
motion and transport in London. It would be at the option of the 
promoters of the Bill to accept or reject such suggestions. ‘The board 
could also with advantage settle, subject to the approval of Parlia- 
ment, all clauses for the protection of public or private interests. 
On completion of their inquiry, the board would pass on the Bill, 
with all amendments accepted by the promoters, to Parliament, 
accompanied by a report. The board would also deal with or report 
upon any questions which might be referred to them by a Select 
Committee of Parliament. 

The board might also hear and determine all disputes relating to 
through running or the interchange of traflie on or between railways 
and tramways, or as to by-laws, whether between local authorities 
or private companies; and could per orm a useful service by 
facilitating and suggesting amalgamation or joint working under 
suitable conditions, which its position as preliminary Examiner of 
Bills would afford it special facilities for so doing. 

Jt will be seen that the functions of the board are of an advisory 
and semi-judicial character, and do not, as recommended for the 
present, involve the exercise of executive or legislative authority. 
What is required for such purposes, in the opinion of the Commis- 
sion, is a small number of specially-qualified persons, selected solely 
on the ground of their competence, and holding office for a con- 
siderable period, subject always to good behaviour. 

They suggest the board should consist of a chairman aud not more 
than four nor less than two other members ; and prefer that there 
should be not more than three members in all. No member of the 
board should engage in any business, or have any interests, which 
might conflict, or appear to conflict, with the proper discharge of 
his official duties; nor should he be a member of any local authority 
in London; or have any oceupation which would limit the time 
which he could devote to the work of the board. What appears, 
thev think, to be really essential is that the members of the board 
should be capable men of business, energetic, impartial, and able to 
devote if necessary their whole time to the work of the board. 
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" In conclusion,” the Commission state, “they desire specially to 
represent the ability with which Mr. Lynden Macassey, M.A., 
B.Sc., LL.D., appointed by your Majesty to be Secretary of this 
Commission, discharged the very onerous duties of this office, for 
which he possessed special qualifications owing to his ‘technical and 
legal knowledge of all questions connected with the "s of 
locomotion in London and its foreign cities. This knowledge has 
greatly facilitated our inquiry. We further desire to acknowledge 
the valuable services rendered by Mr. Angus Fraser Macrae, M.A., 
whom he appointed to be Assistant Secretary; by Mr. R. B. 
Dunwoody, Assoc. M.Inst.C.E., who carried out, to our complete 
satisfaction, the preparation of the numerous plans and diagrams 
which we required ; as well as by the other members of the staff." 


THE ULTRA-VIOLET MERCURY LAMP. 


Ix a recent issue of the JMi/leilungen aus dem Glaswerk 
Nvhott und Ges., Jena, Dr. Schott has published a descrip- 
tion of this apparatus. Its essential feature is that the 
vessel containing the mereury vapour is constructed of a 
special glass pervious to ultra-violet rays, the lamp in ques- 
tion giving “light” of as short a wave-length as 
253 pp The ultra-violet lamp made by Heraeus, of 
Hanau, and exhibited at Breslau last year, emitted rays down 
to a wave-length of 220 pp, but, being constructed of 
quartz, it is too expensive a piece of apparatus to be 
employed for anything but scientific investigation. 

The new lamp for ultra-violet light (which is known 
colloquially at Jena by the convenient contraction ** uviol ") 
consists of a tube from 8 to 30 mm. in diameter, 
and from 20 to 130 cm. long, made of the special trans- 
parent glass discovered by Dr. Zschimmer, and containing 
from 50 to 150 grammes of mercury. The length of the 
tube has to be considerable, not merely to hold the necessary 
quantitv of mercury, but also to enable the lamp to be 
started, and to allow the negative pole to be constantly 
covered by the liquid, which is indispensable. In practice 
the length can be diminished either by bending the tube 
upon itself one or more times, or by arranging several 
shorter tubes electrically in series, even if disposed side by 
side or otherwise. The electrical connections are made by 
means of platinnm wires fused into the glass, with carbon 
knobs inside as poles. The easiest way of bringing the lamp 
ino action is by the Arons’ process of « inverting it 
momentarily. Hitherto the Hewitt plan of passing a 
current of high tension backwards through the lamp has not 
proved satisfactory. 

The ultra-violet rays emitted by the lamp have not yet 
been thoronghly studied; but their presence may be 
recognised by the odour of ozone, by their power of dis- 
charging a negatively charged electroscope, and by their 
effect on the unprotected eye. As a result of numerous 
measurements with lamps of different sizes, it appears that 
under the best conditions a visible light of one Hefner unit 
is given by the consumption of 0:64 watt. The specific 
intensity of the visible light varies from 0:31 to 4:3 Hefner 
units per square centimetre (7.e., from 1:75 to 24:3 British 
undle-power per sq. in.) of the longitudinal section of the 
lamp presented to the photometer. According to Pflüger 
and Ladenburg, the intensity of the ultra-violet light 
afforded by the Heraeus apparatus is about equal to, or 
rather weaker than, that of the visible light. 

As regards the uses of the lamp, it has been found very 
serviceable for photography, either for negative making or 
for “ printing.” By employing two lamps, one arranged 
horizontally and the other vertically, 
shadows are avoided. For this particular purpose it is 
advisable to construct the lamps of glass which does not 
transmit the light of shorter wave- -lengths that tends to 
injure the eye. The apparatus has also been found useful 
for testing the degree of fugitiveness of*new dyes and pig- 
ments. In the colour trade of Germany it is customary to 
end such new materials to more sunny latitudes in the 
south, as local climatie conditions are such that they cannot 
be properly tested within a reasonable period of time to see 
whether they resist sunlight to the necessary extent. No 
other artificial light, not even that of the arc, has hitherto 
been found to possess the fading power of sunlight. Experi- 
ments with the ** Uviol lamp," "howev er, show that the per- 
manence of dyes can be estimated with its aid in a few days 
instead of months. 


-— 


excessively deep 


The light is very destructive to small insects. Tt kills a 
house-fly in one minute at a distance of 1:5 cm. where the. 
warmth can have no effect. After a lamp had been burning 
during a summer night in à room with open window, thou- 
sands of nocturnal insects were found dead beneath it. The 
light also acts like the sun in destroying bacteria, but this 
matter is still under examination by Prof. Gärtner, of the 
Jena University. 

In the direction of therapeutics the lamp has an advantage 
over the ordinary arc employed by Finsen, in the larger pro- 
portion of light with short wave-lengths which it gives, and. 
in its smaller production of-heat. Surfaces of skin up to 
1,100 sq. cm. in area can be exposed simultaneously to a 
light of great intensity, and the heat emission is so small 
that the lamps can be approached to a distance of under 
l1 em. When a lamp is allowed to act for from 5 to 15 
minutes at a distance of from 1 to 3 cm. upon the healthy 
skin of (¢g.) an arm, no effect is noticeable at first. 
After a few hours a reddening appears which reaches a 
maximum in one day's time. Soon after, a slight burn 
is visible, the skin becomes irritable and peels in a few 
days, and in two or three weeks the red colour disappears, 
leaving a brown mark like that caused by prolonged exposure 
to the sun. Experiments are now in progress at the Jena 
hospital under the direction of Profs. Stintzing and Matthes 
upon the effect of the light upon skin diseases. Several mild 
cases of eczema of some years’ standing have already been 
cured ; more severe cases have been treated every day for 
some weeks to 15 or 30 minutes’ exposure, and promise 
cure. <A case of erysipelas has been cured almost without 
fever, but the treatment was so short that the influence of the 
lamp could not be appraised. An elderly, strong and well- 
nourished man and a young man of inferior, physique were 
exposed for 20 or 25 minutes at a time to the light of four 
lamps developing 1,400 Hefner units, the treatment lasting 
for about 10 hours in all, spread over a period of three 
weeks. The reddening and browning already mentioned. was 
noticed, but, except for some irritation of the skin, no evil 
effects were to be observed. Both men considered. the 
exposure beneficial, and the younger man gained weight, 
acquiring a better appetite. 

With care, a * Uviol " lamp will last for more than 1,000 
burner-hours. 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


8,8904. ''Improvements in wireless telegraph transmitting apparatus." H. 
SHOEMAKER. ate applied for under Patents Rule 9, April 27th, 1905.) July 
llth. (Complete.) 

R&,M90B. ‘Improvements in wireless telegraph receiving apparatus." WH. 
SHOEMAKER. (Date applied for under Patents Rule 9, April 27th, 1905.) July 
llth. (Coniplete.) 

6,064104. “Improvements in and relating to electricity meters." C. W.J. 
BvscH and H. RoosEN. (Date applied for under Patents Rule 9, March 29th, 
1905.) July 12th. 

7,8224. ‘Improvements in and relating to controllers for electric motors.” 
Tur British THomson-Hovston Co., LTD. (The General Electric Co., 
United States.) (Date applied for under Patents Rule 9, Apri] 12th, 1905.) 
July 12th. 

12,1604. 
carburant." A. A. EvENo. 
1905.) July 12th. 

14,146. “ Improved means for controlling the trolley arms of electric tram- 
cars." J. C. Fenausson and F. Hiton. July 10th. 

14,167. “ An improved method of making resistances specially adapted for 
use in connection with electrically-heated curling tongs and such like." 
MacLean. July 10th. 

14,208. “ Improved electrical switch apparatus for supplying current-con- 
suming devices on several motor-cars of electrically-propelled trains.” 
SIEMENS Bros. & Co., LTD. (Siemens-Schuckertwerke G.m.b.H., Germany.) 
July 10th. (Complete.) 

14.209. “ Improvements in apparatus for supplying electrical] energy to a net- 
work by the aid of an auxiliary-current generator and an auxiliary line wire.” 
SIEMENS Bros. & Co., Lip. (Siemens-Schuckertwerke G.m b.H., Germany.) 
July 10th. (Complete.) 

14,211. "Starting apparatus with controller drum for induction motors.” 
SIEMENS-ScHUCKERT-WERKE, G.in.b.H. (Date applied for under Patents Act, 
1901, August 3rd, 1904, being date of application in Germany.) July 10th. 
(Complete.) 

14,214. “Improvements in electric furnaces.” F.A.KsJELLIN. (Date applied 
for under Patents Act, 1901, July lith, 1904, being date of application in Switzer- 


“ Electrolytic process for obtaining fixed gases from anv suitable 
(Date applied for under Patents Rule 9, June 10th, 


land.) July 10th. (Complete.) 
14,221. ‘**Improvements in means for producin current or radiations fora 
transportable wireless transmitter station." W. THomrson, (Gesellschaft 


fiir drahtlose Tclegraphie, G.m.b.H., Germany.) July 10th. (Complete.) 

14,222. *'Improvements relating to the suspension of electric motors of loco- 
motives." THE BnirisH THomson-Hovston Co., LTD. (The General Electric 
Co., United States.) July 10th.  (Coinplete.) 

14,256. “ Electric heating cartridges." A. VOELKER. 

14,293. ‘Improvements in electrical heating apparatus.” 
A. U. Atcock. July llth. 

14,297. '*Improvements in surface contact electric traction systems." E. A. 
MITCHELL and 'L ug DoLTEKR ELkc rkic Traction, Lro. July llth. 


July llth. 
C. McIntyre and 
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14,314. '' Improvements in or relating to microphone apparatus for telephone 
and other circuits." Q. Masonasa. Julyllth. (Complete.) 


11,317. '*Improvements in polyphase eommutating machines." THe BLEK- 
TRIAITATS AcT.-(GEsS., VORMALS W. LAHMEYER & Co. (Date applied for under 
Patents Act, 1901, July 11th, 1904, being date of application in Germany.) July 
llth. (Complete.) 

14,318. " Improvements in and relating to electric ignition gear for explosion 
motors."^ G. CokNILLEau and A. SaInTE-BrUvE. (Date applied for under 
Patents Acts, 1901, December 29th, 1904, being date of application in France.) 
July llth. (Complete.) 

14,320. ‘Improvements in single-phase  alternating-current motors.” 
SIEMENS-SCHUCKERT-WERKF, G.1n.b.H. (Date applied for under Patents Act, 
1901, December 19th, 1904, being date of application in Germany.) July 11th, 
(Complete.) l 

14,323. “ Electrical igniting device for explosion engines." S. BULLOCK and 
A. R. BrLLock. July llth. (Complete.) 

14,333. “Improvements in electric furnaces.” P. Giron. duly llth. (Com. 
plete.) | . | 

14,245. '*Improvements in or relating to electric switches for use in con- 
nection with "1notor-controllers, and for analogous purposes." THE ELECTRIC 


AND ORDNANCE ACCESSORIES Co., Lrp., Rosertr F. HALL and J. R. GARNEK. * 


July 12th. 


14,3060. “Improvements in electrice sparking plugs for internal combustion 
engine ignition." R. KENNEDY, July 12th, 

14,400. “Improvements in the manufacture of electrical resistances.” €. 
"Reaicka. July 12th. 

14,401. *' Improvements in alternate-current induction motors." L. J. HUNT 
and THE Sanpycrurt Founpry Co., Lro. July 12th. 

14,417. “Improvements in and relating to electrical connections for acenmu- 
lators. induction coils, sparking devices and the like.” W. Garp. July 12th. 


14,420. * Improvements in electrically-operated cranes, hauling gear and 
similar appliances." G. R. Hiscecsenc, D. G. Joses, F. L. BERRY and E. 
MIDDLETON. July 12th. 


14.441. “Improved means for suspending and sustaining electric lamps and 
the like at any desired height." W. Wurrakkn, atx. (Date applied for under 
Patents Act, 1901, July lth, 1904, being date of application in United States.) 
July 13th, (Complete.) 

14,457. * Improvements in and connected with electro-magnetic annuneiators 
acting simultaneously as choking coils." H. CPPENHEIMER. (Akt.-Ges., Mix 
and Genest, Germany.) July 13th. 

14,461. "Improvements in e'ectric organ actions." H. €. E. Jacoby. 
July 13th. 

14465. ‘Improvements in automatic cut-outs or switehing devices for elec- 
trical indicating. means." G. Harmsos. (The Electric uilway Improve- 
ment Co., United States.). July 13th. (Complete.) 


14466. * Improved electric apparatus for interlocking electric signals and 
points," E. M. T. Boppam. July 13th. 


14,4467. “Improvements relating to electrotype plates." I. T. NELSON and 
d. Murray. July bth. 


14,471. “Improvements relating to switching devices for nse in electric Hash 
advertising." L. K. Jop. July 13th, 

14,483. "Improvements in automatic electric switehes." J. J. COACHMAN. 
Jule 13th. 


14,490. “ Improvements in and relating to electric switches.” Ture BRITISH 


THoMsoNn-Hovustos Co, Lrp. (The General Electric Co., United States.) 
July 13th. 


11.491. "Improvements in ineandeseent electric lamps and methods of 
making the same.” Tit Brivish "THowsos-HorsroN Co., Lrp. (The General 
Eiectrie Co., United States.) (Complete.) July 13th. 


14496. Improvements in electrolytic or liquid resistance apparatus for 
electric regulators, electric motor-starters, or the like.” H. Hirst and C. S. M. 
MEDLEN., July Hth. : 


14511. ‘* Improvements in electricity meters." - S. H. HOLDEN and CHAMBER- 
LAIN & HookHAM, Lro. July lith. 


14.518. * An improved system of electric ignition, for gas or petrol engines 
and the like," W.S. Frost. July lth. 


14,526. “ Improvements in are lamps.” B. M. DRAKE. July HHth. 


14,559. “Improvements in or relating to electrie alternating current 
switches.” C. W. 5. CHawLEYv. July 14th. 


14,965. **Imnproveiuents in devices for protecting electric distribution systems 


and apparatus against reversal of energy." THE British THoxsoN-HovsroN 
Co., Lro., and J. E. WoopsiupckE, July ith. 


14.566. *" Improvements in and relating to electric eircuit-interrupting 
d '" THe Britisn THowsox-Houston Co., Lrp., and E. B. WrEnbMokE. 
July lath. 


14.567. e Improvemen ts in methods of regulating alternating current dvnaino- 
electric machines.” ‘THE ALLGEMEINE Errcruenars4GrEs. (Date applied far 
under Patents Act, 1901, July 15th, 1904, being date of applicaticn in Germany ) 
July 1th. (Complete.) 

1,582. "Improvements in or relating to low-tension electric ignition 
mechanism for internal combustion motors.” J. 8. CRITCHLEY. July 15th. 

1412. Improvements. in apparatus for use in combination with electric 
stop moticns as used on drawing, slubbing and other similar machines for 
Prepara and spinning cotton and other fibrous materials.” T. CHADWICK, 

uly 15th. 


14.611. “Improved electric stop motien for drawing, slubbing and inter- 
mediate Gaines, T. SCHOFIELD. July loth. 


14,15. * Improvements. in and relating to electric are lamps.’ CROMPTON 
AND Co., Lip., and A, J. HopGsoN. July 15th. 


14,020. “Improvements in controllers for electrically-propelled vehicles.“ 
J. S. RHawokrH. July 15th. 
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PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 


Thompson & Co. 323, High Holborn, W.C., and at Liverpool, price, post 
fice, 5d. (in stamps). 


~ 


1904. 

Ergcruc CURRENT GovERN hs OR ELECTRO-MAGNETIC SwirCHES. <A. J. Boult. 
(W.J. Richards, United States.) 28,393. December 27th. 

ELECTRIC SWITCHES, R. Longden. 29,014. December 20th. 

PENDANT ELECTRIC Fixtures H. H. Lake. (W. 8R. Bradshaw, A. Keough, M. 
Keough and J. Keough, U.S.A.) 9,401. December Ji st. 

ELECTRICAL SIGNALLING ÁpPARATUS F.S. Stelines. (Date applied for under 
International Convention, March Wth, 19.4). 29,232. December 31st. 

ALTERNATING CURRENT Motors. A. P. Zani. 8,227. April 9th. 

ALTERNATING CURRENT Errkcrkic Moroks. The British Thomson-Houston Co. 
(General Electric Co., U.S.A.) 10,457. May 6th. 

ENC Losep FUSES FoR ELECTRICAL INSTALLATIONS. W. 
May Hh. 

Moron VEHICLE FOR AGRICULTURAL PURPOSES, APPLICABLE ALSO FOR EXTINGUISH- 
ING. Finks, WATERING GARDENS, GENERATING ELECTRIC LIGHT, AND OTHER 
PURPOSES. A. Frode. 10.711. May 10th. 


E CURSENT ELECTRIC Cincvir Breakers. B. Andrews. 10,722. May 
Dih, 


Fellenberg. 19,556. 


ELECTROLYTIC ArprakaTTS. H. 8. Blackmore and E. A. Byrnes. 10,794. Mas 
10th, : i 


ELKETRIC ACCUMULATOR ELECTRODES OR PLATES. A. Rieks. 11288. May 17th. 


PROCERS FOR OBTAINING PRopucER Gas AND BLECTRICAL ENERGY FROM PEAT. 
F. T. Warburton. 11,917. May 25th. 


HiGH TxNstoN ELkerric BwiTCHES,— The British "l'houison-Honxton Co. ( Allge- 
ineine Elektricitüts.-Ges,, Germany.) 12,9838. May vist. 


CoMBINFD ELECTRIC LAMP-HOLDER AND CANDLE. Neov71*. 
12,607. June 3rd. 


Continvous CURRENT ELEcrR;c MOTORS AND GENERATORS. 1... Torda. 13,264. 
June llth. 


SIGNALS IN TELEPHONIC ExcHAzGE, H. Oppenheimer. | (iActiengesellsehaft Mix 
and Genest, Germany.) 13,643. June 16th. 


DyxaAMOo-ELEcTRYc Macinnes. British Thomson-Hausun Co. «General Elec- 
tric Co., U.S.A.) 15,118. July Gth.. 


ELECTRIC Lieut FirriNOs.. J.G. Irving. 15,007: Fels Rth. 


SYSTEMS OF ELECTRICAL DISTRIBUTION AND APPARATUS 1 HErEFOK, N. Ferguson. 
15,GM. (Date applied for under International Convention, July 13th, 1903.) 
July 13th. + 


SPACE TELEGRAPRY. J. S. Stone. 25,641. (Date applied tor under International 
Convention, April 2th; 1904.) November 24th. = : 


METERS FOR THREE-PHASK ALTERNATING ELECTRic Cincurrs. The Union 
Elektricitits-Gesellschaft. (Date applied for under International Con- 
vention, May 15th, 1908.) 11,233. May 16th. 

ELECTRICALLY-PRKOPELLED VEHICLES. R. Thayer. 1).44. Mav l6th. 

ALTERNATING CURRENT DISTRIBUTING SYATEMS. C. H. Merz, 11.364. May 17th. 


Bwitcaes. British Thomson-Houston Co., Ltd. (General Electric Co., U.B.A,) 
11,448. May 1Xth. , f 


SWITCHES. F. M. Green and G. Hallam, 11,720. Mav ist. 

SWITCH AND CrrcviT BREAKERS. British Thomson-Honuston Co., Ltd,, and A. 5. 
Cubitt. 12,245. Muy 30th. : d 

Propucine ELECTROTYPES. S. Cowper-Coles & Co., and S. Cowper-Coles. 
13,012. June 8th. ; 

MEASURING AND INDICATING DEVICES. G. Hughes. 527. dune bith. 


PROTECTING ELECTRIC APPARATUN AGAINST REVERSAL OF EXERGY F'Low. British 
Thomson-Houston Co., Ltd. (General Electrie te., U.S.A 2 14,741. June 
30th. ` 


SLIDING APPARATUS FOR RAISING oR LOWERING E.nctrobinnus, J. W. Lea and 
J. H. Perrins. 15,332. July 9th. 


DyNAMOo- ELEcTRIC MacHINES For HaxD WORKING. J. L. B. Mensch snd 0. 
Siegert. 13,517. July 12th. 


METERS. W. M. Mordey and G. C. Fricker. 15,704. July 14th. 


BoxEs, COVERR OR CONTAINING CASES FOR ELECTRIC NWITCHEB8. FUSES AND THE 
Likr. T. H. Marsh and A. B. Mudie. 15,770. July 15th. 


Gas ELECTRIC, Lamp AND Arc Lamps. H. Beck. (Date applied for under 
International Convention, June 24th, 1903.) 16,242. July Xud. 


AUTOMATIC ELECTRIC CUT-OUT Switch. E. J. Javaua, 1609, July 25th. 
ELECTRICALLY-DRIVEN WINDING Engines. A. Raky. 16,418. July 25th. 


Arc Lamps. A. D. Jones and the Jundus Are Lamp & Electric Co. 16,609. 
July 23th. 


SWITCHES FOR REVERSING THE CURRENT IN ELECTRIC Morons. G.H. Whitting- 
hum. (Date applied for under International Convention, October 29th, 
1303.) 23,084. October 26th. 


ARC Lasers. J. D. F. Andrews and The Manniuciii ns Electric Co., Ltd. 
1.937. February 28th. 


ELECTRIC AND AUTOMATIC WORKING SIGNALS. D. M. Dalec, 3.064. Mareh Ist. 
ELEcrRIC ALARMS, J. Kiewert. 5,3. March 3rd. - 
GEAR FOR CoNTROLLING LirTN AND Hoists, J. Bjórnstad, 5:54, March “th. 
Lirrs. J. Bush. 6,690. March 19th. 


Movie ‘THE Points ON ELEcric TRamWays AND Hainways. J. P. Tierney 
and J. Malone. 7,428. March 29th. 


TELEPHONIC COMMUNICATIONS. J. H. Lee. 7,676. Mareh Bist. 


WORKING OF SINGLE Laxes or RAILWAY ON THE Ere nie MTAYE Ok OTHER 
ELECTRIC Systems. C. M. Juwhs. 8,004. April 7th. : 


SWITCHES AND Cixcotr BreakERS. W, G. Haywood and S. G. Brounger. 8,922. 
April 19th. 


STARTING Devices Fon Motors. British Thomson-Houston Co., Ltd. (General 
Electric Co.) 9,660. April 27th. 

COMMUTATORS FOR DYNAMO-ELECTRIC MACHINES. British Themson-Houston 
Co., Ltd. (General Electric Co.) 9,41, April 2Uth. 

RESISTANCE Unisa AND METHODS OF MAKING sAMFE. |: British "l'homson-Houston 
Co., Ltd. (General Electrie Co.) 9,842. April 29th. 

VAPOUR ELECTRIC APPARATUS. British Thomson-Houston Co., Ltd. (General 
Electric Co.) 9,544. April 29th. 
DvNAMO-ELEcCTRic Macuines. British Thomson-Honston Co.. 

Electric Co.) 10,019. May 2nd. 
DYyNAMOo-ELrcTHRIC MACHINES. L. Wilson. (Date applied for under Patents 


K. O. H. Tiffin. 


PS 


Ltd. (General 


Act, 101, June Ist, 1903, being date of application in U.S.A.) 11,004. 
May 20th. 
VAPOUR ELECTRIC APPARATUR FOR RFCTIFYINGG ALTERNATING ELECTRIC 


CURRENTS. M. von Recklinghausen. 11.832, May thi. 

Lining AND INSULATING OF CHAMBERS OR CARER CARRYING SWITCHFS OK 
FUSES oR BOTH. J. H. Ward and M. H. Goldstone. 12.076. May 27th. 
INTERCOMMUNICATION TELEPHONE Systems. I. N. Birnl ann nod H. G. White. 

21,995. October 12th. 
CONTROLLERS FOR ELECTRIC Motors. P. M. Justice, (Lhe Volt ive Controllers 
Co., U.8.). 22,326. October 17th. 


SWITCHES. W. M. Scott. 23,001. October 25th. 


Fink Arames, W. B. Hopkinson. (Date applied for under Patents Act, 19C1 
April loth, 1904.) 23,182. October 27th. ^ 

SPARK GAP APPARATUS FOR USE WITH HIGH FREQUENCY CY Ri STS. PARTICULARLY 
ADAPIED FOR THERAPEUTIC work. H. H. Lake. (The Electro-Badiatien 
Co., United States.) 25,378. November Hud. 

ROTARY SPARK-GAP APPARATUS FOR Use with Hic Fhrovyr sev CURRENTS. 
H. H. Lake. (The Electro-Radiation Co., United States. 25.282, Novem- 
Ler 22nd. 

CURRENT CONTROLLING Systems. A.C. Eastwood. 26.648. (Date ap] lied for 
under International Convention, June 4th, 1904.4. November 30th. 

Ake Lamr ELECTRODES. C. P, Steinmetz. 26.817. December “th. 
EAT[NGUISHING Gas Lamps By ELectricmy, 
lith. l - 
ME1Hon or WINDING FOR ASYNCHRONOUS ELECTRICAL MA HINES FOR PRODUCING 
A VARIABLE NUMBER OF POLES IN THE PROPORTION or 1:2. | Siemens. 
Sehuckert-Werke Ges. Mit. bes, Haft. 97,709. iDate applied for under 

International Convention, February Ith, 1904.5 December 19th. 

ELECTRIC PERCUSSIVE Toots, P. A, Newton, (The American Inventions Co., 
United States.) 27,542. Deceuiber 20th. i 

INCANDESCENT ELECrRIC Lames. F. W. Howorth. (0. H. Guest und C. I. Hills, 
United States.) 28458. December 27th. 

ELECTRIC LIGHTING ARRANGEMENTS FOR INTERNAL COMBUSTION ENGINES. L. 
tenanlt. 24,524. (Date applied for under Patents Act, 1901, February 2n i, 
1904, being date of application in France.) December 26th. 

Spack TELEGRapyy. J. 5. Stone. 29,142. (Date apphed for under Patents Act, 
1901. February, 1994, being date of application in United States.) Decem- 
ber 30th. , 

Spack TELEGRAPHIC RECEIvINa Systems. J. S. Stone. 29,142. (Date applied 


for under Patents Act, 1901, February, 1904, being date of application in 
United States.) December 30th. 


G. Giorgi. 27,297.  Decemler 
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THE L. & Y. DISASTER. 


THe deplorable accident which took place on Thursday 
last week at Hall Road, on the Lancashire and Yorkshire 
Railway Co.'s Liverpool-Southport electrically - equipped 
railway, is another of the occurrences that from time 
to time startle the public, illustrate, 
the absolute dependence of the railway service upon 
the individual. 
in which a collision leading to loss of life has taken 


and inter alia, 


The occurrence is the first in this country 


place between .electrically-driven trains and, whilst we 
sympathise to the fullest extent with the unfortunate 
victims of the accident and their friends, it is some 
satisfaction to note that the accident was in no way 
attributable to the electrical equipment of the line. 
The circumstances attending the occurrence, and the 
signalman's frank confession of error, put the matter. 
beyond doubt. | ! 

As the coroner's inquiry stands adjourned to the 10th inst., 


` and the Board of Trade inquiry was only commenced on 


Tuesday last, it is not desirable to discuss or comment on 


the actions of any person who may be held to be responsible 
for the accident, the more especially as the coroner, when 
addressing the jury, intimated that one of the questions they 
would have to consider would be the degree of culpability of 
the person found to be at fault. Nevertheless, a 
recapitulation of the main facts connected with the event 
will be useful in showing that the disaster was due, primarily, 
to the same cause that has led to previous accidents, 
namely, to failure of the human element of control. 

The accident occurred to the 6.30 p.m. train from 
Liverpool, which was fairly well filled with passengers. The 
train seems to have passed the Hall Road distant signals at 
* danger" in the ordinary course, and on arrival near the 
signal-box the driver was called forward by a hand signal 
given by the signalman, who appears to have been under the 
At 
the time, the points over which the train had to pass to 
continue its journey were set for a siding in which another 
train was standing. The fact that the points were in this 
position would be plainly evident to the signalman by the 
position of the lever controlling them, and was further 
evident from its locking the signal, by which he should have 
given permission for the train to proceed, in the “ danger " 
Notwithstanding these plain indications, the 
to have jumped to the conclusion 
that his inability to lower the signal required was due to 
being out 
of order, and without verifying the assumption, or examining 
the position of the levers controlling the operation of the 
signal lever, through the interlocking, he gave the fatal 
hand signal to the driver to proceed, with the result that 
20 persons were killed and others seriously injured . 


impression that his mechanical signal was out of order. 


position. 
signalman seems 


the interlocking mechanism of the signals, &c., 
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The signalman’s own statement concerning the occurrence 
is as follows :— 


I very much regret to say that I turned the 6.30 p.m. from 
Liverpool to Southport on July 27th into the middle siding. 

I had my outer and inner distance signals at danger, and on the 
train approaching, I lowered my home and advanced signals for the 
main line, and gave the driver a green flag to go ahead. 

At this time the points were set for the middle siding. When I 
gave the driver the hand signal to go right away I was under 
the impression at the time that the N 37 sigual was out of order. 

I deeply regret my error in this instance. 


Read between the lines, this is a most pathetic statement. 
Considered from a technical point of view, it illustrates the 
ease with which the most elaborate precautions to ensure 
safety may be made of no avail. What the condition of the 
signalman's mind was at the time to cause him to misinter- 
pret the plain indications afforded by the apparatus under 
his care, or what were the precedent events-which may have 
contributed to that state of mind, there is as yet no evidence 
to show, and it is not our province to inquire. There are a 
number of points in the descriptions given by the daily 
Press which are not at all clear, and which are contrary to 
ordinary railway practice. A discussion of these points, 
however practically they may bear upon the events leading 
to the accident, would be prejudicial to these concerned, and 
is, therefore, inadmissible at present. Under the close 
scrutiny to which the occurrence will be subjeet in the 
course of the Board of Trade inquiry, it is quite certain that 
all particulars will obtain full publicity and that the blame 
will be fairly apportioned. 

Leaving this part of the subject for the present, one notes 
with satisfaction the eminently sensible remarks of the 
Coroner with respect to the electrification of the line and the 
apparent endeavour by certain anonymous persons to pre- 
judice opinion against electric traction, or to connect the 
accident with the fact that electricity was employed to 
furnish the motive power. However remote may be the 
connection, or however absurd the implication of connection 
may be to the technical man, there are always numbers who 
ave misled by such stories, no matter how foolish, improbable, 
or exaggerated they may be. In this case the evidence is so 
plain as to require no confirmation. 

The accident was not due to any system of traction, and 
would have taken place as readily with steam traction 
as with electric. Nor was it due in any wav to lack of 
apparatus on the part of the company ; the evidence already 
available shows that the signalling apparatus is completely 
up to date, and was in good order at the time of the occur- 
rence. As in so many cases, as shown by the Board of 
: Trade inspectors’ reports during the last 30 years. the acci- 
dent was entirely due to the failure of the weakest link in 
the chain of signalling. The weakness of this link has been 
pointed out in these columns again and again. 


APART from all questions as to the 
cause of the disaster on the Lancashire 
and Yorkshire Railway, one fact appears 
prominent, and that is, that passengers were carried at the 
very frout of the train; with neither locomotive, tender, nor 
even a guard's van interposed between them and the object 
run into. Of 25 people in the first car, 20 


The Need of a 
Buffer Car. 


were 


killed outright and the others injured, and just as long as 


passengers are thus carried right in the forefront of a train 
shall we see what might otherwise be slight accidents 
develop into seriously fatal ones. It has long been known 
that the engine is a great protection to the train behind it, 
and the interposition of the guard's compartment has often 
helped to moderate the effect of a collision on the following 
carriages. Something has to smash when a heavy train is 
brought too quickly to a standstill, and nothing better is 


known so far than a front carriage. This the accident 
strongly proved, for very little harm happened behind the 
first car. The only faulty thing was that passengers were 
carried in this leading car, and they also were smashed with 
it. The facts have been all too obvious for more 
than half a century, yet nothing has been dene, and in 
the commencement of electric railway traction it seems 
regrettable that no steps have been taken in this direction. 

Every train should have an empty leading car. It would 
require, of necessity, to be as heavy as the cars behind it, and 
might be constructed with a special filling of wood or wicker 
or springs capable of being crushed up by the following cars, 
which would be brought somewhat graduallv to a stop. It 
may also be argued, not without reason, that the framing of 
the front buffer car should be so arranged that it should not 
telescope over, but under, the frames of the following cars. 
With this extra length of buffer car, the platforms of way- 
side stations need be made no longer than they are at present, 
for the front car could always be overrun. 

Tt is possible that those who believe in having a loco- 
motive at the head of a train will find in this accident 
an opportunity for pushing their views. We are aware 
that some engineers do not approve of a train being propelled 
entirely by its own wheels. This question we need not stop to 
discuss at length. The opinion exists, and is at least entitled 
to consideration. It may be based only on habit—on a 
mental bias against changing the system of haulage—but 
those who uphold self-motive cars must be prepared ‘to meet 
objections to them. But whatever be done, the front and 
the rear of every train require some sort of a buffer car to take 
the shock of front or rear collision. 

Since writing the foregoing we have received information 
that this question has been raised in the House of Commons 
by Mr. Marshall Hall, who asked the Secretary to the Board 
of Trade whether he wonld consider the advisability of 
making it compulsory for all electric trains to be provided 
with a buffer or empty carriage in the front, and of issuing 
further regulations with regard. to the use of facing points, 
Mr. Bonar Law replied that both these questions would be 
taken into consideration. 


waleuhan THE letter of “Telephone,” published 
cACpuons l TS n ) A ON . 
Etiquette, — !! OUT Issue of July 28th, draws attention 


what is really one of the chief 
difficulties in the working of the telephone service in London 
—the extraordinarily careless and inconsequent manner in 
which the service is often worked from the subscriber's end 
of the line. The average telephone subscriber is willing on 
all possible occasions to ventilate his grievances as to getting 
“wrong numbers," being prematurely “cut off" from the 
right one, or being told that the number wanted is 
“engaged.” But although these defects in the service 
occur, and, doubtless, will continue occasionally to occur 
until humanity and machinery ‘both become infallible, it is 
too often overlooked that by far the larger proycrtion of the. 
friction which occurs in the daily working of the telephone 
service is due to the totally unintelligent manner in which 
the service is handled by many subscribers or their repre- 
sentatives. 


The experience of ** Telephone,” 


asked in succession by 


four different people to state who he was and what his 


business was, is not only not uncommon, but is so familiar 
to us all that doubtless it is repeated thousands of times a 
day in London alone. The drag on the whole service, the 
waste of valuable time, and the exasperation caused by the 
London telephone subscriber's habit of entrusting his tele- 
phone service to the crass stupidity of the average office 
hoy, largely detract from the general value of the service to 
the public. It is shocking to contemplate the cconomic 
waste which arises from the continual mishandling by a 

large proportion of the users of a complicated organisation 
d service dealing with an average daily traffic of some half 
a million calls. The lack of intelligent - operation of the 
public end of the telephone service is so widespread, that we 
fear it will be necessary for the National Telephone Co. and 
the Post Office to undertake a systematic campaign of 
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education of the telephone-using public, to effect any 
general improvement. - Yet one would think that the 
natural intelligence of the ordinary business man would 
be equal to grasping the fact that it is contrary 
to his own interests to allow his customers and: corre- 
spondents to be insulted and annoyed by impertinent 
aud slipshod speech and methods on the telephone. There 
is too much tendency to regard the telephone merely as a 
machine, and to ignore the fact that a telephone call means 
that there. is a human  being—verv often of the most 
important type, a customer—at the other end of the line. 
As a result, the caller by telephone is often treated to a 
slovenly lack of attention which would scandalise the most 
rough and ready business man if shown to a caller in person. 

The intelligent way to use the telephone service is to use 
it as directly as possible. Telephone calls are generally as 
important as letters and telegrams—often much more so— 
and uo business man dreams of deputing a raw office bey 
to receive and answer letters and telegrams. In any well- 
organised office it should be the duty of a well-trained and 
responsible clerk to answer the telephone, one who appreciates 
the advantages of courtesy, and of sufficient intelligence 
to urd'rstand. that to transfer a call to a second person, 
without also passing on the name of the caller, and whatever 
message has been received, i$ both discourteous and time- 
wasting. If an office boy must be employed to handle the 
- telephone service, at least teach him to handle it efficiently— 
to use the instrument properly, to speak politely, and to take 
down numes and messages accurately and pass them on 
quickly. And after having taught him these things, see that 
he does them, : 


BUT a few years ago opposition to muni- 

The Campaign cipal trading had for its ammunition mainly 
cane political theories, economic principles, 
Speculation. and general experience of the common 
deficiencies of human nature. The three 


were enough to make some controversial impression on mest 


men of business, but not to induce them to take active part, 


and, of course, on the bulk of the population there was no. 


perceptible effect at all. Now, however, what may be 
termed the purely theoretical opposition to municipal trading 
has attached to its train a long array of disagreeable facts 
that make it much more formidable in its appearance. 
Merchants, manufacturers, and shopkeepers arc actually 
feeling the pinch of high rates resulting from the careless 
horrowiug and prodigal expenditure of local authorities, 
and at the same time the working classes, who were cheated 
into the hope of general municipal employment at fancy 
rates of wages, are finding it increasingly difficult to 
obtain any kind of employment. Consequently, such an 
institution a8 the Industrial, Freedom League, the report of 
Whose anuual meeting is now before us in pamphlet form, 
rests on a much broader aud more popular basis than at the 
time of its inception. Its work touches the everyday expe- 
riences of the people, and the absurd charge is no longer 
repeated that its purpose is to assist. private electrical enter- 
prise alone. We have in this pamphlet impressive warnings 
from seveu or eight men of business of the very highest 
rank, whose public responsibilities make it incumbent on 
them to weigh well every word they utter, and whose know- 
ledge has been gained in widely various spheres of activity ; 
and what these representative men express, together with 
the approval of those who give only silent support to the 
League, is practically the unanimous opinion of the 
managers of England's industry, that unsound muni- 
cipal speculation is threatening the foundations of our 
prosperity. The speeches here reported are so closely 
reasoned and stored with important evidence that we 
cannot fairly attempt to make extracts. All we can do 
is earnestly to recommend their study, and at the same time 
Lo wish more power to the League, whose secretary, Mr. 
P. S. Bridgeford, is entitled to high praise for the discretion 
and perseverance he has shown in the face of senseless abuse 
and demagogue denunciation from parties whose personal 
interests oblige them to fight desperately for the continuance 
of heavy municipal expenditure. 


where it is being done by German firms. 
‘ports of electrical plant and appliances, more than three- 


uos H.M. CONSUL at Moscow, Mr. Grove, 
Electrical Trade, |” his report on the trade in his district 
in 1904 again deals with some of the 

factors which restrict British trade with Russia. "These are 
oft repeated, and seem to fall on abs»lutely deaf ears. There 
is the complaint that it is almost impossible to induce 
British manufacturers to make minor alterations to suit 
local taste or necessity. The British manufacturer, also, 
does not offer the same inducements that are offered by his 
German rival of long credit, quotations in Russian weights, 
measures, coins, and language. There is the usual British 
dumping of British>catalogues with British descriptions, 
weights, measures, and coinage. The Consul suggests that 
if it is impossible to prepare catalogues in Russian as is 
done by some British firms, lists and prices in German may 
be sent, and are more likely to be understood than those 
printed in English. Electrical manufacturers will be glad 
tolearn that the employment of electricity is rapidly in- 
creasing in Russia. They will not, however, be so glad to 
learn that Germany seems to have the lion's share, both as 
regards getting the big contracts for electrifying railways, 
and for supplying all sorts of plant. "The installation of 
electric lighting, together with conversions from horse to 
electric traction, is taking place in several towns, but every- 
Of the total im- 


fourths come from Germany, and only a very small fraction 
from the United Kingdom. 


x 
The Telen! THE Telephone Committee appointed to 
Areeni consider the agreement between the Post- 


master-General and the National Tele- 
phone Co. has issued its report, an abstract of 
which appears on another page. It finds that the policy 
of purchase is to be preferred to other alternatives, and it, 
therefore, recommends the adoption of the agreement with 
certain modifications, of which the most important are :— 
. That municipal licences can be granted between 
August 31st, 1905, and December 31st, 1911, without 
giving the National Telephone Co. rights to compensation 
under the Telegraph Act of 1899. 

With regard to the staff, the Committce recommends 
that all officers and servants who have been not less than two 
years in the service of the company on December 31st, 1911, 
shall be taken over by the Post Office. | 

Officers and servants not participating in the pension 
scheme of the company, but who would be on the established 
list if they were in the service of the Postmaster-General, 
shall be entitled to count their past years of continuous 
service with the company, subsequent to 1909, as years 
passed in the Civil Service of the Crown. 

From August 31st, 1905, the company should be 
required to submit all candidates for service to the same 
medical examination as the Government service would 
require. Employes now in the service of the company, if 
taken over by the Post Office, should not be required to 
submit themselves to medical examination. 

It would seem that the reasonable efforts of the staff to 
improve their prospects have resulted in some satisfactory 
recommendatigns. 

The other recommendation to which we have referred 
may be regarded as a concession to the municipal idea, and 
an indication that the Committee has not clearly grasped 
the requirements of the telephone service. We do not 
attempt to forecast the attitude of the Postmaster-General 
or of the company upon this recommendation, but it is easy 
to see that it is of little practical importance. We cannot 
conceive of any additional municipalities embarking on 
telephone enterprise after 1905, and it is still more 
difficult to conceive that the Postinaster-General should, say, 
in 1907, license a municipality whose business would be 
conducted in competition (with the licensor after 1911. 
The reason for the recommendation is, as we have said, not 
very intelligible, but we do no} doubt that the Postmaster- 
General will know how to deal with it. 
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JOHNSON-LUNDELL REGENERATIVE 
SYSTEM OF ELECTRIC TRACTION. 


Ox Thursday last, by the courtesy of the Johnson-Lundell 
Electric Traction Co., Ltd., we were enabled to visit their 
new works at Southall, and to witness tests of the perform- 
ance of a dummy car equipped with the Johnson-Lundell 
regenerative system of motors and controllers. The equip- 
ment behaved exceedingly well, running round a circular 
track on the premises of the company, at speeds ranging up 
to 1Zmiles per hour ; the acceleration was smooth except for 
a slight jerk at starting, due to a cause explained below, and 
no fault could be found with the running at steady speed. 
When it was desired to stop the car, regeneration com- 
menced at once, without excessive rush of current, and con- 
tinued at a high value down to a remarkably low speed— 
certainly not more than 2 miles per hour; speeding up and 
checking the car, as though making progress at low speeds 
through crowded traffic, were accomplished with ease, the 
checking being applied purely by the regenerative action of 
the motors, which could easily be observed on the ammeters. 
As with all regenerative systems, a mechanical brake was 
necessary, to pull up the car to a dead stop and hold it on 
an incline, and this took the form of an automatic brake, 
which came into action when the controller was put to the stop 


Fic. 1.—Parts OF JOHNSON-LUNDELL REGENERATIVE MOTOR. 


position, but was relieved directly the controller was put in 
operation again. The brake could also be applied instantly 
in emergency by the movement of a switch. 

Fhe Johnson-Lundell system is based essentially upon the 
use of the series-parallel principle ; in fact, this is carried a 
stage further than usual, the motors in the equipment shown 
having double-wound armatures, with two commutators each, 
and all four armature windings being connected in series at 
the lower speeds. Four motors, however, could equally -well 
be used, and it is not absolutely necessary to have more 
than two commutators. 

Thanks to the double series, and the use of Strong fields, 
the usual main circuit resistances can be dispensed with ; 
series resistance is used only on the first starting step in 
order to avoid a jerk in starting (the shght jerk noticed last 
week was due to this resistance having been made too small). 
Moreover, when regenerating, the same factors enable the 
process to be continued almost down to a standstill. In 
order to facilitate the obtaining of the most powerful fields, 
the most rapid response in variation of field strength to 
changes of excitation, and perfect equality of E.M.F. between 
the two motors, the field-magnet cores and yokes are 
laminated throughout, in accordance with designs of Mr. 
Lundell, which secure mechanical rigidity independently of 
the laminations. Figs. 1 and 2 show the parts of the 
motor, which looks somewhat different from the ordinary 
type, but is of about the same size, and weighs 2,100 lb. 
for a rating of 374 H.P. (the size used for the demon- 
stration ). 

Thanks to the climination of the main circuit resistances, 
the transition from motoring to generating takes place with 
a very small change in speed, or in field strength, and as the 
generating functions are regulated by the main controller, 
starting from the highest step, regeneration commences at 
the maximum speed attained, whatever it may be, and con- 
tinues down to walking speed, being all the time under full 
control. 


In the earlier days of the Jolmson-Lundell system (our - 


readers will remember that it was experimentally in use in 
Newcastle in 1902), the motors were compound-wound, both 
when generating and when motoring. In a report on the 


above-mentioned trials, Mr. H. F. Parshall pointed out that 
whilst the input was 15 per cent. less than with the series- 
system 


parallel using series-wound motors, and. the 


Fic. 2.—CoMPLETE MOTOR AND GEAR-CASE. 


regenerative function restored 25 per-cent. of the input to 
the line, the loss in the shunt winding when motoring 
amounted to 15 per cent. of the input, thus neutralising 
the advantage derived from double-series paralleling. 

To overcome this drawhack, the engineer of the company, 
Mr. Gustaf Lang, whose enthusiasm and resourcefulness are 
only equalled by his courtesy, invented a modification of the 
original system which constituted a very important forward 
step. The following is a brief description of the system 
devised by him. 

Mr. Lang decided from theoretical considerations that 
the machines must be pure series motors when accelerating 
and running, and compound generators when regenerating. 
To accomplish this object without having idle copper on the 
fields at any time, he sub-divided the fine wire windings 
in such a way that they could be grouped in parallel 
and used as series windings, as shown in the accompanying 
diagrams. E 

The permanent series windings are few in number, and 
when regenerating they act in opposition to the shunt wind- 
ings; it might be thought that this implied waste of copper, 
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Fic. 3.—PLaTFORM CONTROLLER. 


but in practice it is found to be a highly advantageous 
arrangement, preventing sudden heavy rushes of current 
when regenerating. cee 

The radical changes of connections necessitated by the 
system outlined can be made in the main controller, and 
were, in fact, originally made in this way ; it is preferred, 
however, to perform the grouping of the shunt coils with 
the aid of a separate "field changer," which is normally 
held by a spring in the position which gives the motor a 
series characteristic. When it is desired to bring the com- 
pound winding into action for regenerating, a button is 
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pressed in the handle of the controller ;!ithis closes the 
circuit of a solenoid, which pulls the field changer into the 
compound position. Any failure in the solenoid circuit 
merely releases the field changer, and allows it to resume the 
series position, under which condition the car can be operated 
exactly like any ordinary car, but retaining the advantage of. 
double series-paralleling. E 

It is important to note that the whole of the control is 


effected with the one controller handle ; this is made clear- 


by the accompanying diagrams of connections. 


Diagram I. shows the successive arrangements whilst 


accelerating ; er'ery notch except the * starting " notch is a 
running point, with full efficiency. The connections are as 
follows, the fields being series wound :— | 


* Starting. Four armatures in series, resistance in. 


* Netch'1. x a full fields, no resistance. 
A. tae S " fields shunted. 
w 3 s T fields further weakened. 
9, 4 Two armatures in series, full fields. $ 
. 5. x T fields shunted. 
. 6. 5 ss fields further weakened. 
* .. 4. Fourarmatures in parallel, full fields. 
4, 8& " x fields shunted. 
VETE " " fields further weakened. 


* These positions are shown on Diagram I. 


Passing to the regenerating condition, Diagram II. shows 
the connections and steps; the transition from “notch 9 
accelerating " to “notch 9 regenerating,” with the differential 
compound characteristic, is effected purely by pressing the 
button in the controller handle :— | 


* Noteh 9. Four armatures in parallel, fields weakened. 


» & i " stronger fields. 
NES 5 * full fields. 

* „ 6. Two armatures in series, fields weakened. 
me x S - stronger fields. 
4 04. " - stronger fields. 

* , 3. Four armatures in series, fields weakened. 
wc 5 stronger fields. 

CNN 7 " A full fields. 

_* Starting. N E vi resistance in main. 


* These positions are shown on Diagram II. 
gr 


It will be noticed that the series coil is permanently 
shunted (when regenerating) with a resistance ; there is no 
resistance in the main “circuit except on the “starting 
notch." at walking pace. The shunt coils are connected 
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Fic. 4.—FIELD-CHANGER. 


across the outermost terminals, so that the motor fields are 
equal, It will be seen that the connections are by no means 
so complicated as might be anticipated. The field changer 
(fig. 4) is situated in the trnck between the motors, and the 
connections therewith are short. Excessive currents returning 
to the line, with the resulting jerks, are prevented by the 
differential winding, and both the acceleration and the 
retardation were observed, whilst riding on the car, to be 
smooth and gradual, under all the varied conditions that 
could be devised hy Mr. Johnson, who captained the car. 
The effect of holding the handle fixed on one of the 
notches when regenerating is simply that the speed falls 


STARTING 


A 


NOTCH / 


NOTCH 4 


NOTCH 7. ub A p es 4 


A, armatures; F, flelds; rR, resistance. 


i 
DraGRaM I.— CONNECTIONS WHILST ACCELERATING OR RUNNING. 


NOTCH 6. 


ai 


NOTCH 3. 


NOTCH /. 


A, armatures; F, fields; n, resistance. 


DiíAGRAM IL—ConNECTIONS WHILST REGENERATING. 
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until the motors change their functfon from generating to 
motoring, and the car runs on steadily at a definite and 
constant speed, the only difference from normal running 
being that the efficiency is somewhat lower. Directly the 
regenerative button is released, the field changer restores the 
normal series characteristic. The variation of the shunt 
excitation is effected by extra fingers on the platform con- 
trollers, which are brought into play by the field changer, 
the fingers which vàry the series excitation, when accelerating 
being simultaneously put out of action. The platform controller 
closely resembles the ordinary series-parallel type, with the 
afore-mentioned modifications, and is no larger (fig. 3). The 
field changer was exposed to view during the demonstration, 
and it was noticed that there was practically no sparking when 
changing the connections, due to the fact that the fields are 
always partially maintained by series winding. The aban- 
donment of tke. compound winding for acceleration greatly 
simpiefied tise-desige: and improved the proportioning of the 
field: wimdengs, besides. wandering it possible to operate the 
car wine -moter i» of need. 

The automatic meseme! brake gear, which was devised 
by Mr. E. H. Johnson, eats for special mention. Obviously, 
regenerative braking cannot alone suffice to hold a car at 
rest on a grade, nor to bring it quickly to a dead stop on 
the level. In order £o prevent overlapping of the two 
functions, Mr. Johnson. haa arranged his brake so as to 


Fic. 5.—JOHNSON AUTOMATIC BRAKE GEAR. 


come into action when, but not before, regeneration ceases. 
The brake is electrically controlled, but is applied by power 
derived from the car axle. Fig. 5 shows the gear in 
elevation and plan, as applied to the ordinary wheel brake 
system ; it can equally be adapted to track brakes, and the 
brakes can in any event be operated by hand also. 

Two stout steel cables are led from the end of the braking 
lever to the ends of a spiral friction band on a drum fixed to 
one of the axles. Normally the band is open and free, but 
when both ends of it are pulled, it binds on the drum and 
puts the brakes on, no matter which way the car may be 
running. This necessary pull is exerted by a weight, 
attached as shown to a pulley, round which passes a cable 
connected with the ends of the friction band. The weight is 
supported by a solenoid, which is controlled by contacts in the 
platform controller, and comes into action whenever the con- 
troller handle is moved to the starting or any other active 
notch. Putting the controller to “stop” releases the 
weight and puts on the brake ; moreover, any acrident irhat- 
ever causing interruption of the electrical circuit imme- 
diately puts the brake full on without the intervention of 
the driver. The force with which the brake shoes are 
applied to the wheel depends upon the magnitude of the con- 
trolling weight, and can therefore be adjusted to any desired 
value. A separate switch on the dash may be provided for 
breaking the circuit of the solenoid in emergency, and thus 
applying the brakes instantanconsly. 

Special attention is called to the claim that the charac- 
teristic feature of the equipment as a whole is that of the 
ordinary saries-parallel arrangement, carried one’ stage 
further, and that the failure of any of the devices connected 
with the regenerative furictions affects the latter only, thus 
eaving the reliability of the equipment unaffected, ` 


From the foregoing it will be seen that the Johnson- 
Lundell system, as improved by Mr. Lang, possesses many 


sinteresting and novel features. The behaviour of the 


dummy car (which was loaded with motors weighing 4 tons, 
to bring up the weight approximately to that of an ordinary 


ear) was all that could be desired, the slight jerk at starting 


being merely a matter for adjustment. The fact that 
regeneration took place when slackening speed on a level 
track was abundantly demonstrated, and the proper. action 
of the mechanical brake was likewise observed. 

Granting, then, the success of the demonstration, the 
question arises as to the prospects of the system under com- 
mercial conditions. . The possibility —indeed, the complete 
practicability—of economismg expenditure both upon energy 
and upon wheels and brake shoes by the use of regenerative 
braking has been fully demonstrated, as our columns have 
borne witness from time to time ; the more undulating the 
track, the greater is the economy effected, but even upon 
level tracks important savings can be made. The only matters 
outstanding, therefore, arethe allied questions of reliability and 
maintenance. Taking. into consideration the records of 
electrical operation of tramcars aud railway trains, of 
which the former is really much the more arduous and 
trying to the electrical connections, there appears to be no 
reason to anticipate that difficulty will be experienced in 
connection with either the controllers or the motors. In the 
case of the latter, it is true that a shunt winding is more 
difficult to insulate satisfactorily than a series winding—but 
this has been accomplished by others. Given good work- 
manship and materials and competent supervision during 
construction and erection, the electrical equipment can 
certainly be depended upon. As regards the automatic 
brake, it is obviously impossible to set this so as to 
give the maximum braking power (?.e., just short of skidding 
the wheels) under all conditions of rails and weather ; the 
brakes must therefore be set in accordance with the worst 
conditions of greasy rails, so that in no circumstances can 
the wheels be skidded.’ In case of need they can be applied 
by hand, when the driver. will be no worse off than at 
present. We think, however, that no car should be wholly 
dependent upon one set of braking conditiong ; when the 
wheels are used for electrical braking, as in this case, it is a 
great mistake to use them for mechanical braking also, 
thus absolutely staking the safety of the car upon the con- 
tinued revolution of the wheels. "The mechanical brake 
gught to be applied to the track, and might. then be 
permanently set for the full braking power. The choice 
between wheel and track brakes lies with the tramway 
engineer.; the Johnson-Lundell Co. are willing to apply 
either, and consequently the drawback above mentioned is 
not inherent to their system. ! 

We conclude, therefore, that there is no prima facie ground 
for objection to the Johnson-Lundell system, while on the 
other hand, there are powerful arguments in its favour. The 
verdict can only be given after due trial under commercial 
conditions, and we hope soon to hear of the experimental adop- 
tion of the system by engineers who are in search of economy. 
While the actual saving must, of course, depend upon local con- 
ditions of running and topography, and therefore cannot be 
broadly stated, we may say that the company claim generally 
a saving due to the elimination of main circuit resistances of 
about 15 per cent. of the inpnt: a saving due to regenera- 
tion, with a schedule speed of 8 miles per hour and six stops 
per mile, of 20 per cent. : and a' saving due to gravitational 
regeneration, on the average, of 10 per cent., giving a com- 
bined economy of 40 per cent. on the ordinary input. In 
addition, there is, as we have on previous occasions explained, 
a saving in cost of generating plant and mains, and in that 
of wheels and brake shoes. 


Lifts: Hydraulic and Electric, — The London 


Hydraulie Power Co. have issued a small pamphlet on lifts, advo- 
cating, of course, the hydraulic power lift as against the electric 
power lift, and they still further advocate the old ram tvpe of lift 
as the safest of all. They regard the electric lift as a mere rever- 
sion to the abandoned steam wincb. Supporters of the electric 
elevator may be expected to counter the claims made for the 
superiority of hydraulic lifts. It is a matter of common knowledge 
that. electric lifts are far cheaper to run. 
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THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY. 


It is reported that the financial group associated with the Brazilian 
Electricity Co. have sold the latters undertaking to an American 
syndicate for the sum of £850,000. The Brazilian company holds 
all the shares in the Villa Isabel tramway at Rio de Janeiro, and 
works the telephone service in the same city. Its share capital 
amounts to £250,000, of which the Berlin Electric Light and Power 
Investment. Co. owns £64,000, in addition to having advanced over 
£185,000 to it by way of loan. It is, therefore, assumed that the 
Investment Co. is one of the principals concerned with the 
rumoured sale. Another matter in which the Investment Co. has 


interested itself is the proposed reorganisation of the Russian | 


business of the Helios Electricity Co., but it is uncertain whether 
this will lead to any practical result. As far as the Helios Co. 
itself is concerned, it is stated that the balance-sheet prepared for 
the end of February shows a surplus of £30,000. It yet remains 
to be seen whether any of this sum will be available for distribution 
among the shareholders in view of the international engagements 
of this liquidating company, whose works have been purchased by 
the two leading German electrical groups. The position of the 
tendholders and bank creditors has, however, so far been secured 
that repayment will be made at the beginning of next year. 


GERMAN COMPANIES. 


The Continental Co. for Electrical Enterprises (Gesellschaft für 
Elektrische Unternehmungen), of Nuremburg, which is the financial 
trust of the Schuckert Co., is now for the fifth time unable to pay 
any dividend on the share capital. A loss of £66,169 was incurred 
in 1901-3, of £21,007 in. 1902-3, and of £34,350 in 1903-4, but for 
the past year the accounts reveal the meagre surplus of £260. The 
situation of affairs in the last two years is set out as follows :— 


1904-5. 1609-4. 
Share capital ... oe ee ... £1,600,000 £1,600,000 
Interest receipts and profits from 


undertakings — ... ay 135.960 121,880 
Working expenses, taxes, &c. 9.785 15,563 
Interest payments on bonds 19,407 19,800 
Interest and bank charges ... 22 62,182 67,173 
Renewal and capital redemption o 

undertakings worked by the 

company ... Es jus T 20,401 19,127 
Depreciation and loss on securities 23,925 34,567 


The total outgoing charges for 1904-5 will be seen to amount to 
£135,700, thus leaving the small surplus already mentioned. Of 
the totfl share capital of £1,600,000 the Schuckert Co. holds 
£1,441,000, which is booked by the latter at one-half, namely, 
£720,500. The report of the directors of the Continental Co., 
which has to record the existence of a debit balance of over £93,000, 
refers in detail to the numerous undertakings in which it is 
financially interested or which are worked by the company. A 
larger revenue was realised fror these enterprises, but the increase 
was almost counterbalanced by certain losses and by provision for 
depreciation that was found necessary in some cases. The liabilities 
of the company were considerably reduced by the profitable sale of 
a number of securities, while at the same time advances made to 
associated companies were repaid. A further diminution in the 
creditors is expected to take place this year, and, in fact, has already 
commenced. 

The report for 1904 of the Accumulator Works Co. (Akkumu- 
latoren Fabrik Act. Ges.^, of Berlin and Hagen, which controls the 
Tudor battery in Germany, states that the volume of business 
increased from £425,000 in 1903 to £524,000 last year, and the 
improvement in the electrical industry made further progress. It 
was possible for the company to' arrange with a number of com- 
petitors to abandon manufacturing operations, whilst an appropriate 
basis for the conclusion of sales was secured in other cases. The 
tinancial results of the subsidiary companies were favourable, 
although the war exercised a certain influence upon the Russian 
undertaking. The position of the parent company for the past two 
years is as follows :— 


1904. 1903. 
Share capital £312,500 £312,500 
Net profits ... a ius 47,020 53,014 
Dividend, per cent. ies 124 121 


The reduction in the profits was due to the increased expenses 
incidental to the larger turnover. The report states that the 
liquidation of the Pollak Accumulator Works, which were acquired 
by the company, was limited to the fulfilment of the battery main- 
tenance contracts, and the business of the Oberspree factory, which 
i: also the property of the company, has not yet been finally 
settled. At the previous year's meeting the directors were autho- 
rised to raise £100,000 temporarily, for the purchase of, or partici- 
pation in, undertakings relating to the objects of the company. In 
accordance therewith some competitors were induced to discon- 
tinue manufacturing, and the company’s investment in the Russian 
and English Tudor companies was increased. The necessary funds 
were to be provided hy increasing the share capital by £87,500, thc 
issue of which was sanctioned at the recent meeting. The accounts 
show that the value of the machinery, plant and patterns has been 
entirely written off. The orders on hand at the end of May repre- 
s £314,500, or £60,000 in excess of the corresponding period 
of 1904. 

The directors of the Voigt & Haeffner Co., of Frankfort-on- 
Maine, in the course of their report for 1904, state that the pro- 


gramme commenced in 1903 was continued last year in regard to 
the construction of large apparatus, switches, safety appliances and 
regulators. This necessitated larger appropriations for bringing 
the manufactures on the market, whereas the results with the main- 
tenance of the present situation of business would only be expe- 
rienced in the current year. The same observation applied to a 
series of other products, and particularly in the case of two groups 
of apparatus of bulk production which are to be placed on sale this 
year. The financial results are as undernoted :— 


1904. 1903. 
Share capital £100,000 £100,000 
Net profits ... ne Se £4,772 45,181 
Dividend, per cent... ds sig 4 3 


The available surplus, composed of net profits and balance 
brought forward, amounts to £5,158. The report points out that 
the sales increased by 30 per cent., mainly in consequence of the 
improvement in the inland trade. The prices remained at about 
the same level as in the previous year, and an advance could 
scarcely be hoped for, as the special nature of the company's manu- 
factures would, perhaps, never allow of a combinatiou for the 
purpose of placing prices on a rational basis. A further increase of 
30 per cent. in the turnover has taken place in the first four months 
of this year. 

The report of the Mix & Genest Co., of Berlin, which was 
approved at the recent general meeting, states that a further in- 
crease took place in the business transacted with private customers 
during 1904, but the deliveries for the Government authorities were 
less than in the previous year. Nevertheless, the net profits were 
in excess of those earned in 1903, as ix shown below :— 


1904. 1903. 
Capital -- £180,000 £180,000 
Net profits ... n £19,857 £18,339 
Dividend, per cent... 74 7 


The net profits have been arrived at after writing off £9,788 for 
depreciation, as compared with £9,258 in 1903. The report pointed 
out that, owing to the large demands made upon the factory, it was 
necessary to erect an extension, and that the increase in 
the share capital, decided upon in February for this purpose, 
was being carried into effect. At the meeting of the company it. 
was explained that the site for the proposed enlargement adjoin- 
ing the factory had been found to be not quite suitable, and other 
sites were therefore being taken into consideration. ‘The business 
transacted in the first four months of 1905 lead to the belief that 
satisfactory results will attend the operations^of the company 
this year. 

The International Electricity Co., of Berlin, which was formed 
in 1890 for the purpose of taking over the engagements of the 
Disconto Gesellschaft and the North German Bank in relation to 
the Popp Compressed Air Co., of Paris (Compagnie Parisienne de 
l'Air Comprimé), incurred a total loss of nearly £600,000 when the 
French concern was reconstructed in 1898, and as a consequence 
the German company proceeded in the following year to reduce its 
share capital from £1,500,000 to £750,000. It is now proposed to 
make a further reduction in the capital from £750,000 to £500,000 
by the return of £250,000 to the shareholders. This has been 
rentlered possible by the improvement in the position of the Paris 
company, which has been paying off floating liabilities. which are 
expected to be entirely extinguished by the end of the present 
year. The accounts of the Berlin company for 1904 show a surplus 
of £9,680 as compared with £11,454 in the previous year, and the 
former sum, as in preceding years, is to be devoted to writing down 
the value of the shares held in the French company. "The latter's 
concession expires in 1907, and until the question of gas supply in 
Paris is settled, it is not expected that the negotiations between the 
Popp Co. aud the Municipal Council with a view to an extension of 
the concession will lead to a definite result. 

The Sachsenwerk, Licht und Kraft Actien-Gesellschaft, of 
Dresden, which acquired the manufacturing works disposed of in 
connection with the Kummer crash of two or three years ago, has 
now terminated its first complete year's working. In the course of 
the directors’ report for 1904, it is stated that orders were received 
from the Imperial Navy, municipal authorities, shipbuilding yards 
and large industrial works, but, to a large extent, these could not be 
brotght into account for the year, and, as a consequence, the turn- 
over and gross profits were small in comparison with the expenses. 
The final result is a loss of £16,860, which beeomes reduced to 
£11,500 by absorbing the paper balance brought forward from the 
period forming the initial year of the company's existence. 


Swiss AND RvssiAN WORKS. 


The Motor Co. for Applied Electricity (Gesellschaft fur Ange- 
wandte Elektrieitat), of Baden, which is closely associated with 
Brown, Boveri & Co., earned net profits amounting to £23.637 in 
1904, as compared with £13,308 in the preceding 12 months. The 
former sum has allowed of the payment of a dividend at the rate of 
5 per cent. on a share capital of £400,000, a& compared. with 4 per 
cent. in 1903. In addition to being an investment company, and . 
also operating electricity works on its own account, the company 
has now established a constructional department which has in hand 
power stations to be erected on the Lontech, in the Canton Glarus, 
and on the Anza, in the province of Novara, Upper Italy. The share 
capital of the company is being increased to £600,000. for the 


purpose of developing the business in this direction. 


The Swiss Electrical Industry Co. ‘Schweizerische Gesellschaft 
fur Elektrische Industrie), of Basle, which stands in intimate 
relations to the Siemens & Halske Co., of Berlin, is an investment 
company having a share capital of £400,000, in addition to a bond 
issue of £1,200,000. According to the report for 1904, there was no 
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inducement for embarking upon new business during the year. 
The advance of slightly over £240,000 to the St. Petersburg Elec- 
tric Lighting Co. of 1886 was repaid, while the «bares held in the 
Société d'Applications Industrielles, of Paris, were disposed of at a 
profit. The working expenses last year were higher, and the gross 
profits lower than in 1903, but by abstaining from making any 
provision for depreciation on investments, and omitting any appro- 
priation to the reserve fund for syndicate business, the net profits 
are shown to be £34,574, as against £18,917 in 1903. A dividend 


' at the rate of 5 per cent. has been declared, as compared with 3 per 


1 


ceni. in the previous year. 

The record of the Russian Electrotechnical Works (Siemens and 
Halske) Co., of St. Petersburg, is represented by profits amounting 
to £43,277 for 1904. After writing off the deficit from the previous 
year, and providing for depreciation and reserve funds, there 
remains a balance of £4,856, which has been carried forward. The 
heavy electrical engineering department, in so far as concerns the 
supply of plant to private undertakings, experienced a considerable 
decline, but compensation was obtained in larger orders for the 
purposes of the war. The directors state that it is difficult to judge 
the prospects for the current year, although the higher import 
duties are expected to enhance the company's turnover. At the 
same time, the economic and political movements may affect the 
results for the year, as it cannot be seen what new burdens may be 
imposed upon trade as a consequence of those circumstances. 

The Russian Felten & Guilleaume Co /Rieben cable factory) has 
again experienced an unsatisfactory year. In 1902 there was a loss 
of £14,577, and in 1903 one of £7,945, while for 1904 a further loss 
of £38,629 has been incurred. Including carlier losses, the total 
deficit amounts to £69,300, although this has been reduced to 
£46,650 hy ‘absorbing the reserve fund. The depreciation in the 
position of the company is materially attributed to the amalgamation 
of local companies of German origin, with the result that the large 
orders for installation cables which were formerly placed with the 
Felten & Guilleanme Co. have been transferred to the amalgamated 
company. It is said to be questionable whether full compensation 
would be obtained by a combination of the F. & G. Co. with the 
Lahmeyer Co., as the latter’ Russian business is not of very con- 
siderable importance. 


LEICESTER TRAMWAYS: COST O 
CONSTRUCTION. 


SHORT mention was made of Mr. Mawbey's report in our issue of 
June 9th, but it 1s worth a further note 

In the first place, it is refreshing to find a place where the 
Parliamentary estimate has not been exceeded; and that, in spite 
of an expenditure of £13,000 (28 per cent. of the total) on 
“miscellaneous” items, which, we suppose, is equivalent to the 
“contingency " item inserted in most estimates, and a 28 per cent. 
increase 1n cables laid over cables estimated. 

A large number of extra spare ducts were laid, and the wisdom 
of this provision is evident already, as it appears that the traffic has 
outrun the estimate, although the tramways have been opened for 
a few months only. 

The total expenditure to date is made up as follows :— 


Purchase of old lines (Garcke's Manual) £134,000 
Cost of reconstruction and new lines 470,000 
£604,000 


The length of single track is 364 miles, so the cost per single 
track mile is £16,500, while the average cost per mile of all tram- 
ways and light railways in Great Britain, according to the B. of T. 
return 1903-4, is £16,000; but that return includes some 300 miles 
of steam and horse tramways on which the capital expenditure did 
not exceed an average of £8,000, so that the cost of the Leicester 
tramways compares favourably with the average, and 1s much below 
a few undertakings of similar size. Nevertheless, if we are to 
believe the figures compiled by the Electrical Times, the capital cost 
per mile is much lower than £16,500 in many municipal under- 
takings with over 20 miles of single track, but this is accounted 
for generally by the cost of a generating station being excluded. 

The following table gives the total expenditure per single-track 
mile of 10 municipal undertakings with separate traction power 
stations :— 


“ Electrical ** Tramway gnd 


Times." Railway World.” 
Birkenhead £14,700 £14,459 
Bournemouth mi 15,600 12,678 
Cardiff... "T M" 24,700 28.160 
Glasgow... E a 15,000 19,800 
Huddersfield e - 11,700 11,398 
Hull 5 `. a 14,000 16,369 
Leeds s Tm T 13,500 12,558 
Newcastle - T 253,500 21,985 
Portsmouth 22,000 21,725 
Sheffield 16,500 15,735 


The first column is an approximation from the figures of total 
capital expenditure and miles of single track as published in the 
last supplement of the Electrical Times, which gives the figures for 
1904, while the second column is taken direct from the table of 
records published in the Zramweay and Railway World of April 
4th, 1901, giving the figures for 1903, We make no attempt to 


explain the discrepancies in the two columns relating to Cardiff, 
Glasgow, and Hull, but we should be glad to know which figure 
is right in.each case, for it 15 obvious that the total capital expen- 
diture will not he greater in 1903 than in 1904. We must assume, 
too, that in all cases the total cost includes the purchase price of 
the old undertaking whenever that existed. 

Leicester, with £16,500, does not compare so well in the light of 
these figures. The cnormous cost of the Cardiff, Newcastle, and 
Portsmouth concerns looks very bad, but the remainder are lower 
than Leicester, and Huddersfield is quite remarkable, so that the 
Leicester Corporation would not seem to have quite so much to 
congratulate itself upon as the wording of the report might lead 
us to expect. 

An analysis of the cost per mile of the various portions of the 
tramway scheme may help us to a better understanding on this 
matter. 


Permanent way: £5,900 approx. 


Cables 800 
Overhead h rr LIO —.2 
Power station and plaut 1,810  ,, 
Car-sheds 930  ,, 
Cars T a 1,450 
Land for buildings T [sd 280 
Public works charged to tramway |... 300  , 
Miscellaneous ... 350 4. 
Total £12,900  ,, 


The engineer makes a point of mentioning—not unnecessarily, 
we fcar—that the tramways have been charged with everything 
that ought to be charged against them, including street improve- 
ments, salaries of borough engineer's staff employed, consulting 
engineer's fees, purchase of land, alterations to and reinstatement 
of roads outside tramway margins, and compensations. 

It is hard to take exception to any of the costs above, unless it 
be in the direction of power station and car-sheds, but the engi- 
ncer explains that the power plant is in excess of present wants. 

If 90 double-deck single-truck cars were bought for £53,000, 
a vood bargain was made. 

The permanent way was constructed by the Corporation, and is 
probably the best of its kind in England ; but we do not relish the 
idea of permanent way construction being carried on at full swing 
all the winter, as had to be done at Leicester owing to the acute- 
ness of the unemploved situation, and we hope that the concrete 
will not suffer. 

No provision was made in the estimates for temporary track for 
keeping the horse-car service running during reconstruction, and 
that strikes us as an oversight, for we cannot conceive that the 
Corporation proposed to shut down that public service for such a 
length of time. 

Credit is taken that the cost of permanent way was £478 per 
mile less than the Parliamentary estimate, but it would have been 
endorsed more frecly by outsiders if that saving had been made 
over the lowest of a set of competit ve tenders. 

Credit not only is taken but is due to Leicester for proving by 
deeds, as so few have been found willing to prove hitherto, that 
every bit of the plant which goes to make up a tramway is purchas- 
able in England of English makers ; and that, when every tenderer 
has to comply with identical specifications and conditions of con- 
tract, it is not often that the British manufacturer is beaten. 


THE TREATMENT OF ELECTROLYTIC 
SLIMES. 


IN a recent number of Electrochemical and Metallurgical Industry, Mr. 
A. G. Betts describes an electrolytic process wh ch he has devised for 
working up electrolytic copper or lead slimes, the materials in 
question presumably containing gold, silver, copper, bismuth, anti- 
mony and arsenic. 

The principal reagent is a solution of ferric sulphate, which is 
obtained later on in the process when the copper is thrown out. 
This liquid contains 4 or 5 per cent. of iron as ferric sulphate, 075 
to 1 per cent. as ferrous sulphate, 1 per cent. of copper as sulphate, 
and from 4 to 6 per cent. of free sulphuric acid. The solution is 
first agitated by means of a jet of steam and air in a lead-lined 
tank with copper oxide, copper scale, or similar material, in order 
to neutralise the uncombined acid; and then the slime is intro- 
duced, in the proportion of 100 lb. for every 22 cb. ft. of liquid. 
Chemical reactions proceed rapidly, the copper, lead, and silver 


-being converted into sulphates, the arsenic, antimony, and bismuth 


into sesquioxides, while the ferric sulphate is reduced to the cor- 
respouding ferrous salt and free sulphuric acid. Plates of metallic 
copper are next hung in the fluid mixture to precipitate the silver, 
and after waiting for several hours for this action to be completed, 
the whole is passed through a filter press. It is possible to leave 
the silver in the liquid, precipitating it with copper subsequently ; 
but the latter method gives a very voluminous deposit, which is con- 
taminated with antimony and arsenic. From the filter press a 
liquid is obtained which coutains copper, arsenic, and ferrous sul- 
phate; this is electrolvsed. in the manner described lower down. 
The filter cake is washed free from copper and iron, the washing 
liquors being passed over scrap iron to retain the copper, aud theu 
run to waste. It does not pay to evaporate this liquid, as ferrons 
sulphate is so cheap; moreover, if there is not enough arsenic in 
the slime to be worth saving, a wastage of 10 per cent. of the 
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original ferric solution keeps the proportion of arsenic in the liquid 
which has to be electrolysed down to 1 or 3 per cent. eventually, 
aud so allows the copper to he deposited in a perfectly pure state. 
Arsenious acid is soluble in about 10 parts of the hot solution, and 
in 100 parts of the cold; so that, if necessary or worth while, the 
arsenic may be recovered before electrolysis by crystallisation. 
The washed filter cake is next extracted in a lead-lined tank with 
a solution containing 2 to 4 per cent, of sulphuric acid, and 12 or 
15 per cent. of hvdrofluorie acid (this is also the by-product of a 
subsequent electrolysis). In the course of four or five hours 90 per 
cent. of the total antimony present dissolves, leaving a residue of 
gold, silver, and bismuth, which is collected on a filter cloth and 
dried. This residue is mixed with one-quarter or one-third its 
weight of soda ash, and melted down to a “bullion” containing 
the gold, silver, and bismuth of the original slime, the bullion 
being finally parted electrolytically. 

The copper and iron solution is electrolysed in a cell provided 
with diaphragms constructed of cypress wood in which holes 
plugged with asbestos wads are drilled. The liquid is fed to a 
channel running longitudinally on one side of the cell, whence it 
runs to the cathode compartments; from the anode compartments 
it passes to a similar channel on the other side of the vessel, whence 
it is siphoned off ready for neutralisation with copper oxide once 
more, By this arrangement the level of the liquid at the exit is 
a little lower than at the inlet to the cell, and so a sufficient flow 
through the asbestos is maintained. -1n each channel there is a 
paddie-wheel agitator. The anodes are ordinary arc light carbons, 
although Acheson anodes work better. The antimony trifluoride 
sulution is electrolysed in a lead-lined tank between sheet-lead 
eathodes and rod lead anodes, with a cathode density of 10 to 20 
amperes per sq. ft., an anode density of double that amount, 
and with w voltage of 26 to 2:8. There is a tendency to the 
formation of antimony pentafluoride at the anodes, but when they 
are protected by a layer of cotton cloth, the current efficiency of 
the process is as high as 92 or 95 per cent. The deposit is dense 
and solid, free from “trees,” and contains about 1 per cent. of bis- 
mnth. Its purity, of course, depeuds on the care with which the 
original filter cake has been washed. The residual liquor is the 
solution used for the lixiviation of the filter cake, às mentioned 
already. 

The “bullion” is parted in an acid solution of silver methyl- 
sulphate (methane-sulphonnte), containing, preferably, one part of 
gum arabic or gelatin per 12,000 or 15,000 parts (to render the 
silver deposit solid). The bismuth of the anodes passes easily into 
solution along with the lead, copper, silver, and traces of antimony, 
and it may aceumulate to the extent of 4 or 5 per cent. without 
any danger of yielding basic salts. "The solution can be elec- 
trolysed for 48 hours without formation of trees. The silver 
deposited ean be scraped from the sheet silver cathodes, so that 
the latter may be used several times. When the quantity of silver 
in solution is reduced to about 1'5 per cent., it is replaced by a 
fresh batch ; the residual silver is thrown down by means of metallic 
copper, the copper and bismuth by metallic lead, the methane- 
sulphonate of lead decomposed with silver sulphate, when the 
resulting silver methane-sulphonate is ready to be used over again. 
[he precipitate of copper and bismuth can be treated with ferric 
sulphate to remove the copper, aud the bismuth oxide can be 
reduced by fusion. 

For a slime containing 1 per cent. each of antimony and silver, 
05 per cent. of copper, 0°25 per cent. of arsenic, 0:2 per cent. of 
bismuth, and 1 oz. of gold per ton, Mr. Betts calculates the cost of 
his process per short ton to be $0:97, as follows :— Reagents, ferrous 
suiphate, 24 lb. (5 per cent. daily loss), at $5 per ton, 6 cents; sul- 
phurie acid, 9 lb. at 1 cent., 9 cents; soda ash, 10 lb. at 1 cent, 10 
cents: nitrie acid for gold, and loss in silver solution, 5 cents; loss 
of hydrofluoric acid, 1 lb. at 3 cents, 3 cents; total, 33 cents. 
Power for depositing 20 lb. of antimony, 18 Kw.-hours ; for 52 1b. 
ot copper and equivalent ferric sulphate, 25 Kw.-hours; refining 
20 Ib. of silver, 1 Kw.-hour; total, 44, at $30 per H.P.-year, equals 
70 cents, Steam for heating solution, coal for melting antimony 
and silver, supplies and repairs, together 19 cents. Labour, 10 
men, 25 cents. Grand total, $0:97 per ton. The copper oxide 
required is not eharged, because it is recovered as electrolytic 
metal, and so represents a profit rather than a loss. 


—— 


Wages for Beginners in America,—The following note 
from our esteemed exchange, the New York Electrical World and 
Eup user, will interest many young electrical beginners on this side; 
but when confparing American wages with those prevailing in this 
country for similar employment, they would do well to bear in mind 
the higher cost of living on the otherside:—The General Electric Co., 
whichislooking for apprenticesat its West Lynn factory, in response 
to inquiry, announces the following salaries :—To graduates of high 
schools only— drawing office apprenticeship course, $5.33 per week 
for first six months, $6.30 per week for second six months, $7.28 
per week for third six months, $8.25 per week for fourth six 
months, $9.22 per week for fifth six montbs, $10.67 per week for 
sixth six months. ‘There will also be a bonus of $75 distributed if 
the three years of service have been satisfactory. Shop apprentice- 
ship cuurse—$4.48 per week for first six months, $5.60 per week 
tur second six months, $5.72 per week for second year, $7.84 per 
week for third year, $0.24 per week for fourth year; bonus of $100 
at expiration of term if services have been satisfactory. For high 
*hool students and grammar school graduates — shop apprentice- 


ship course--$3.36 per week for first six months, $4.48 per week - 


for second six months, $5.60 per week for second year, $7.00 per 
week for third year, $8.40 per week for fourth year; bonus of $100 
at expiration of term if services are satisfactory. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morhing cannot appear 
until the following week. Correspondents should forward their com- 
munications al the earliest possible moment. No letter can be pub 
lished unless we have the writer’s name and address in our possession. 


How Can I Become a Commercial Engineer ? 


I remember, some time ago, reading in an account of the 
* annual staff dinner’ held in connection with one of our 
large electrical manufacturing companies a speech of one of 
their officials. This gentleman, in describing the onerous 
nature of his own duties, remarked in a humorous, though, 
as it struck me (being myself one of the unfortunates not 
on his staff), a rather unfeeling manner, that ‘a great deal 
of his time was taken up in interviewing out-of-work 
engineers who had been discharged from good positions as 
* The firm were reducing their staff, &c.' " 

As I was then in such a position myself, and was spending 
many hours daily in writing applications to all the firms I 
could find, it occurred to me that my chances of success 
must be small indeed if officials of other companies were 
kept as busy in that way as this gentleman said he was. 

Experience confirmed me in this view—no engineers were 
wanted by anybody. 

As an engineer—and when I say engineer I do not mean 
an alternating engineer, a shift engineer, or a “ greater- 
including-the-less-engineer," but a continuous engineer, that 
is, one having continued being an engineer for some time 
previously—I was evidently not iu demand. It seemed to 
be about time for me to ** Get out of the crowd." 

I tried to disguise myself as a ** Wireman who can do the 
thinking," but found that * Thinking Wiremen" like 
“ Thinking Parrots " were not in great request. 

Then I read in a paper that the need of the times was for 
* Commercial Engineers." 

It was a combination of the man of resistance and horse- 
powers with the man of insistence and persuasive powers 
that was really urgently needed if the Empire was to be kept 
in the front rank of nations and maintain the lead in the 
engineering of the world. These combination men (if they 
could be found) might command large salaries, and engineers 
were exhorted to put aside their prejudice to “ touting,” &c. 

My mind was made up—I would become a Commercial 
Engineer ! ' 

I would secure a good salary in place of a bare living wage ; 
I would cultivate my persuasive powers which I had for so 
long wasted upon unappreciative employers, and I would 
assist the Empire in the hour of need ! 

But how to do it? 

I immediately set to work to study commerce. I looked 
up everything I thought would be useful knowledge to a 
commercial man, including price lists and railway rates, the 
law of supply and demand, the Statute of Limitations, and— 
which I fancied commercials I had known were particularly 
knowing about—the best brands of whiskey and palm oil. 

Had I been a draper ora tripe-dresser and wanted to 
* Become an Electrical Engineer," I had only to “ Investi- 
gate this" or “Send a postcard” to learn how I might 
become almost anything—except a Commercial Engineer. 

But postcards were no use for this. - 

I thought if T were to apply for a position I might learn 
what were the duties in detail, and ascertain if any of my 
abilities were likely to be of use. 

I did apply—lots ! 

At last I got so far as to obtain an interview. Then I 
got to know all about it. 

It appears that to be a commercial engineer you must 
have much experience. Not of. engineering—that is quite a 
secondary matter. 

Suppose that you are a commercial attached to a power 
station. 

The power station people let out motors on sale or hire 
terms and supply power at so much a unit. Your business 
is to go around to the people who have factories and work- 
shops. You have to convince them that they are simply 
missing a good thing by not taking out their old gus and 
steam engines and putting in your company's motors and 
taking their motive power at so much a unit. 
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Well, I thought this was all right. By years of expe- 
rience and systematic record keeping, I was simply bristling 
with facts and fighres, showing that fe thing for reducing 
working expenses and increasing output was the intellivent 
application of electrical power. : 

If all I had to do was to demonstrate this to prospective 
customers, my training was all right, and the good salary 
was in sight. What could be simpler and more congenial 
to the engineer who really understood and loved his work ! 
When asked if I could get orders, I cheerfully replied that 
I was sure I could. 

Then came the staggerer ! 

* What experience have you already had in actually book- 
ing orders ? " 

I started out explaining that I had heen so busy qualify- 
ing for the engineering part that the commercial or booking 
orders side had not yet received full attention, but I was 
sure that if orders were to be got I should be able to get 
them. 

But it then appeared that it was the getting of orders 
which made you a commercial engineer ; the engineer part 
was of very small consequence. 

As much as to say that if a man had a good commercial 


experience in selling tea he might easily become a commercial . 


engineer, but if he were only an engineer he would fail 
undoubtedly as a commercial. 

That which, to me, appeared to be quite an easy matter 
really required a man of large experience. And that even 
men of long commercial experience found very great ditt- 
culty indeed in persuading people to take out theiv gas 
engines and things. Such men—-good commercial men— 
had failed to convert these people, and now they wanted a 
man still more commercially experienced ; they didn't want 
an engineer, 

Now, it appears to me, that that is where they are 
wrong. 

No manufacturer in his senses is going to take a gas 
engine off his shafting and buy or hire a motor and pay for 
power that will double the expense of running it. And so 
whilst possibly the engineer could show him ways of re- 
arranging his plant and increasing his output and saving 
money, the commercial man, not being so well skilled in 
these matters has to abandon the job—to his own, the 
manufacturers, and the power company’s loss. 

A runs his shop by a gas engine ; B is up-to-date and hires 
„a motor from the corporation. Both apparently do the same 
amount of the same kind of work. A pays 3s. a week for 
gas, B pays for hire of motor and power 7s. a week (this is a 
case from my own experience). What would the commercial 
man do? What he did was to give it up. Yet both A and 
B now use motors, and neither of them pay 7s. a week now. 

However, I was unable to convince the people I interviewed 
that any potential abilities I might have at command would 
compensate for my lack of actual experience in booking 
orders—so I am still unemployed. ' 

So l want to know, if anyone can tell me, how cau I get 
hold of some commercial experience, secure that good salary, 
and, incidentally, assist the Empire ? 

What kind of special ability is required, and can it be 
acquired ? Is it like that possessed by the reporter ? I read 
of a certain reporter whose editor sent him to collect the 
views of an uncertain magnate upon a doubtful subject. 
The reporter called early in the morning. 

The magnate (who was shunt wound and of high resis- 
tance) refused to discuss the current topic. "The reporter 
returned to his editor, who said : ** This is series, but try him 
again. If you go and coil yourself on his doorstep and howl 
like an alternator he may open the door." At last, late in 
the evening, the reporter got into contact. : 

But the magnate refused to torque to him, except to 
remark ** What phase! Are you aware that seventeen reporters 
have tried to see me to-day on this matter, but to all I have 
given a most + —." The reporter auswered “ Sir, I am 
aware—in fact, I am the whole seventeen reporters |” 

Would the reporter have made a good commercial engineer 7 
Have I begun at the wrong end? Should L first have 
apprenticed myself to a tea salesman and picked up a 
smattering of engineering afterwards ¢ Can I do anything 
to retrieve my youthful error ? In short, can 1, and if so 
“ How can I become a commercial engineer 7 ” 


I feel sure others beside myself would be glad of informa- 
tion, and possibly some of your readers could help us, so 
make that my excuse for this intrusion on your 


: Coulombs. — 


Telephone Etiquette. 


Referring to the letter headed “ Telephone Etiquette," 
which appeared in your last week's issue, the harrowing 
experience related by “ Telephone " is unfortunately a very 
common one, and the real remedy is to be found by the 
subscribers involved appreciating the importance of regard- 
ing the telephone not as a nuisance or a kind of indis- 
pensable evil, but a something which should be looked after 
with as much care and attention as any other adjunct of their 
business. 

While on this subject I should like to refer to the fact 
that the average subscriber's operator could very materially 
reduce the daily friction, much of which, of course, is 
inevitable, by the exercise of a little more gumption, and 
if I may say so, suavity. For instance, a very common response 
when ringing up a subscriber who, perhaps, has anything 
between 10 and 30 internal extensions concentrated on a 
switchboard, is, * Hold the line," * Wait a minute," it 
being a most exceptional thing for any operator to be polite 
enough to say, * Please hold the line," ** Wait à minute, 
please." — [t is astonishing what a difference it does make. 

] think the matter only requires to be properly ventilated 
iu order to ensure a large measure of rectification. 

H. B. 


(There is no doubt whatever that a very large proportion 
of the telephone trouble is due to the slipshod and dilatory 
methods of the users, as well as their suspicious attitude 


towards calls. Every care should be taken—at both ends 


of the line—to ensure promptitude and courtesy in answer- 
ing a call, and in commenciíg the conversation. 


We refer to this matter in our leading columns.—Eps. 
E.R. ] 


Political Blackmail. 


In your leading note on ** The State and its Servants,” in 
the issue of your paper for July 21st, you lay down the law 
in a manner which is open to severe criticism. 

By what ethical, social, or religious standard do you arrive 
at the conclusion that ** electoral pressure on the pocket of 
the State is highly improper?” — Who has the right to 
distribute State funds if not the electors? Would you 
rather leave the distribution of those funds to a clique of 
officials, most of whom already have their own hands more 
deeply in the pockets of the taxpayer than their meagre 
services to the community are ever likely to warrant ? 

If you choose to argue that the Post Office men must not 
use their votes upon this question, because their own interests 
are involved, the obvious reply is, that the interests of the 
rest of the electors are equally involved in the opposite 


direction, to prevent the Post Office servants from getting 


too much, and therefore they must not vote either ! 

It is perfectly clear that the ** Servants ” (are we pot all 
servants ?) of the State have every right to discharge their 
own managers, if they cannot otherwise secure justice ; and 
no one who has impartially studied the men's case, in this 
instance, can pretend that they have yet secured just 
remuneration for their services, or that they are ever likely 
to secure it from the present, Administration. 

May I further inquire by what divine right an employer 
is entitled to for ever exclude those whom he employs from 
uny share in the management of the business in which they 
are mutually engaged ? Is his interest in the coneern 
vreater than that of the labourer, who must of necessity 
live from hand to mouth, and who stands to suffer far more 
(and there are many more of him!) than the employer, by 
the closing down of the works 7 

Those who desire to see industry producing—not divi- 
dends—but men and women, can have little patience with 
the assumption of sole rights of control by those whose 
distribution of the proceeds of industry proves them to be 
infinitely more grasping and callous than those who, after 
meekly bearing the heat and burden of -the day, put in a 
claim for about one-third of what they are worth, and are 
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expected to take the bare word of their employer (who is, of 
course, not an interested party!) that the conduct of the 
business in which they are engaged is no business of theirs. 

For shame, Gentlemen of: the ELECTRICAL Review! If 
vour columns are not the- place for the discussion of social 
ethics, still less should they accommodate those sleek 
platitudes by which the truth is concealed from them that 
are in bondage, and who must remain disinherited until they 
have the courage and patience to insist on that which is 
their birthright —a voice in’ the direction of their own 
concerns ! l - ony 
: T. H. Ferris. 

Leeds, July 24fh, 1905. | 

[Our correspondent, it would seem, in somewhat flowery if 
uot. high-falutin language, arrogates to the employés of the 
State the right to a share in the control of the national 
affairs! "The direction in which their control would at once 
be exerted, were they granted such, is perfectly manifest —— 
namely, towards personal profit. Fortunately, the will of 
the majority still rules in this country, and as the vast 
majority constitute the employer in this case (be it noted 
that “there ure many more of him") the greed of the 
minority will be curbed. 

Mr. Ferris is doubtless a telegraphist ; we emphatically 
declare that the duties of the average telegraphist are not 
of an order demanding a high degree of skill or- technical 
knowledge ; they are on a par with those of the typist, and 
inferior to those of a shorthand writer or a compositor. The 
fact quoted by Lord Stanley—that there are six candidates 
for every vacancy in the telegraph service—in itself amply 
suffices to demonstrate that telegraphists are paid at rates 
which compare favourably with those ruling in analogous 
walks of life-—Eps. E.R. ] | 


Some Arithmetical Questions for Mr. Byng. | 


It is to be hoped that those of your readers who take an 
interest in the fiscal question will not (in the rush of the 
holiday season, or in the large number of similar reports of 
company meetings) refrain from reading Mr. G. Byng's 
annual address as chairman of the General Electric Co., 
published at length in your last issue. Whatever their con- 
victions, whether of the settled order or not, their attention 
may be called to a very remarkable statement of Mr. Byng’s. 
" The G.E.C. could undertake, if Protection were given their 
firm, lo employ within six months at least 2,000 skilled 
workmen more than they did that day, and he knew hundreds 
uf manufacturers who could give a similar undertaking.” 

As a critic of certain of Mr. Byng's views, I am quite 
prepared to leave the “ hundreds of manufacturers " to make 
their own pledges: but before I can accept Mr. Byng's 
specifie pledge, I would like to ask a few questions. . 

1, Whether he is prepared to accept as correct the items 


comprising the returns.of electrical imports and exports, say,. 


for June last, published on p. 157 of the ELECTRICAL 
REVIEW 7 | | 

2. If so, is he sware that after deducting the value of 
electrical goods re-exported, the net value during June of 
imports amounted to about £96,000 ? | 

3. Is he aware that, taking only purely manufacturing 
electrical firms with over £100,000 capital, there were 
(including the General Electric Co.) in the United Kingdom, 
when the last edition of Mr. Garcké's Manual went to press, 
no fewer than 30 undertakings with au aggregate capital of 
£10,538,000 ? (From these steam engine makers, &c., and 
foreign firms trading under a British name ure excluded.) 

.i. Assuming that imports of forei electrical wares 
ceased, is Mr. Byng aware that a division pro rala among 
the existing manufacturing firms with over £100,000 
capital would have meant an -increase during June in 
output of goods valued at £588 per £100,000 of invested 
capital ? | ' 

We all know that the world does.not work to dead averages, 
and that superior activities secure the largest plums in the pie. 
Assuming, therefore, that by reason of the quality of the 
products and the energy, efficiency and attention to detail 
which characterise the proceedings of Mr. Byng's firm, the 
G.E.C. obtained, say, three times its normal share, this sum 


would amount to £13,265. . On this hypothesis I would 
ask— A LV E 

5. Where, if the G.E.C. paid each of their additional 
skilled artisans an average wage of 30s. per week (a total 
sum of £12,000), the money would come from to pay for 
raw materials, management expenses and dividends, to say 
nothing of the deficit of £1,265 on wages alone? ` 

It istempting toleave my immediate text, and ask further 
questions on matters in regard to which Mr. Byng's economic 
faith is based, and without which answers I have no option 
but to hold the Free Trade view. Respect for your space, 
and fears of an editorial blue pencil, restrain me. I would 
like, however, to draw attention to the fact that Mr. Byng, 
in speaking of the fittings of an hotel in Cannes, suggests 
inducing the French to reduce duties on these goods. fs 
this to be done by cheapening champagne or putting a duty 
on eggs and. butter, and then reducing it again as a sort of 
quid pro quo for a reduced tariff on lamps or telephone sets ? 

Lastly, how very grieved will be the Imperial soul of the 
author of “Imperial Preferential Policy,” which you 
reviewed so fully. Mr. Byng never mentions Colonial trade 
or Colonial preferences. 
n ae W. Pollard Digby. 
London, W.C., July 29th, 1905. 


Automatism Extrao!:dinary. 


I have followed your admirable descriptions of * under- 
ground " electrification, but cannot recall any reference. by 
you to the remarkable piece of mechanism alluded to in the 
enclosed cutting. This apparatus apparently correctly con- 
trols the actions of distant signalmen. Details are anxiously 


awalted. 
Arthur Walker. 


Lewisham, August 1sf, 1905. 


The paragraph in question reads as follows :—‘* Automatic | 
brakes are fitted to the electric trains on the underground 
railway, so that accidents such as happened recently at 
Liverpool are impossible.” 


Name OF MaKER WaNTED.—Messrs, A. Revrolle & Co., 
Ltd., will be obliged to anyone who will recommend a firm 
who manufacture stoves for enamelling slates. 


LEGAL. 


Brown v. CARL OPPERMANN ELECTRIC CARRIAGE Co. 
Mr. Justice Warrington, in the Chancery Division, on Munday gave 
the usual debenturecholders judgement in the action of Brown v. 
the Carl Oppermann Electric Carriage Co., Ltd., and also appointed 
a receiver and manager. 


THE TELEPHONE COMMITTEE’S REPORT. 


THE Committee, which baa been sitting in London for some wecka 
past considering the agreement between the Postmaster-General 
and the National Telephone Co., issued its report on Tuesday. 
The Committee was appointed to report whether it was desirable 
in the public interest that the agreement should become binding, 
with or without modifications, and also whether the interests of the 
employés of the National Telephone Co. had been duly considered. 
The proceedings have been reported in the ErEcTRICAL REVIEW 
from week to week. The two main points in the report relate tu 
the treatment of municipalities and of the staff. The report 
states :— 

“On a careful review of the bearing of the agreement as a whole 
upon the interest of the public, we find that the policy of purchase 
is to be preferred to the other alternatives; and that if safeguarded 
as we recommend in the next paragraph it will leave the position of 
the municipalities unprejudiced as regards the period succeeding the 
cesser of the company's rights in 1911. We are of opinion that in 
order to make it clear that municipal licences can be granted between 
August 31st, 1905, and December 31st, 1911, without giving the 
National Telephone Co. rights to compensation under the ‘Telegraph 
Act of 1899 in respect of licences granted after August 31st, 1905, 
it is desirable that the agreement should be modified by omitting 
on page 6, paragraph 2 (1) 6, line 6, the word ‘whether’ and the 
words ‘ or after. " 
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This clause will then read as follows :— 

(b) Any liceused telephonic business of the company which by 
virtue of the Telegraph Act, 1899, or of any of the agreements in 
writing between the Postmaster-General and the. company par- 
ticularly specified in the first schedule hereto, or of auy other 
agreement in writing between the Postmaster-General and the 
company (made before the date of this agreement), can be trans- 
acted for any period after December 31st, 1911. 

The Committee states:— 

" After allowing due weight to the criticisms that have been 
passed upon details, we think that the agreement provides on 
balance the best security available in the circumstances that the 
property purchased shall be good and suitable in quality, and 
that no more than a reasonable priee shall be paid. . . . . 
While, therefore, we recommend that in the general publie interest 
the House of Commons should not disapprove of the agreement, 
we think that the agreement, with the modifications that we have 
proposed, should not be allowed to become operative until a 
pledge has been given to the House that between now and 
January, 1912, nothing shall be done by the Government whereby 
the question of the future ownership and management of local 
telephone installations (as distinct from the ownership and 
management of trunk lines) may be prejudiced, and that, unless 
by a vote of the House it has otherwise been determined, the Post 
Office shall continue to grant licences to municipalities on terms 
not more onerous in respect of royalties than the terms of the 
standard telephone licence as revised in January, 1902." 

The Committee's recommendations as to the treatment of the 
staff read :— 

(a) All officers and servants who shall have been not less than 
two years continuously in the service of the company on December 
31st, 1911, shall, as from that date, become officers and servants of 
the Postmaster-General on the terms of hiring and conditions of 
employment which obtain in the grade to which they are trans- 
ferred. 

(b) Such officers and servants as are not beneficiaries of the pen- 
sion scheme of the National Telephone Co., but who, if in the 
service of the Postmaster-General, would be on the established 
list, on entering the service of the Postmaster-General shell, for 
the purpose of superannuation and of being placed on the estab- 
lished staff, be entitled to count their past years of continuous 
service with the National Telephone Co., subsequent to 1909, as 
years passed in the Civil Service of the Crown.. 

(e) The company should be required to suomit all candidates for 
the National Telephone Co.’s service from August 31st, 1905, to the 
same, if any, medical examination as that required for officers and 
servants entering the Government service in the same grade. And 
we recommend that employés of any class now in the service of the 
company, and in their service on December 31st, 1911, should, if 
taken over by the Post Office, not be required to submit themselves 
tu medical examination. 

The Committee recommend “an undertaking by the Postmaster- 
General that no servant of the company taken over by the Post 
Office shall suffer by this transfer whenever it takes place. i.r., that 
the employés of the company shall have the option of either con- 
tinuing on the same terms as to pensions which they now enjoy 
under the company, or adopting the superannuation terms and con- 
ditions of the Post Office service. Having regard to what we have 
recommended, and assuming that those recommendations are 
carried out, we do not think that the coming into operation of the 
Agreement will place the staff in any worse position than that in 
which they stood on February 2nd, 1905." 


BUSINESS NOTES. 


Exhibition.—The Ironmongery, Hardware, Electrical 
and Allied Trades Exhibition and Market, held under the auspices 
of the Ironmongers’ Federated Association at the Agricultural 
Hall, Islington, frum the 25th ult. to the 4th inst. was an excellent 
one as regards the two former trades. The same, however, cannot. 
be said of the electrical industry, but doubtless the approaching 
Olympia Exhibition is monopolisins the attention of the electrical 
manufacturer. 

Messrs, F. A. Grover & Co., Lrp., Vine Street, Clerkenwell 
Road, E.C., were represented by an attractive stand, on which were 
displayed electric motors, fans, rheostats, fittings, &e., an elec- 
trically driven air deodoriser and also a self-contained polishing 
motor, the polishers being attached to the armature spindle. 

Messrs. RICHARDJOHNSON & NEPHEW, LTp.,65, London Wall, E.C., 
and Bradford Iron Works, Manchester, had an. excellent exhibit of 
steel, iron, barb and copper wires of all sizes, and for all purposes, 
staples, &. We would draw attention to the fact that Messrs. 
Johnson & Nephew about 18 months ago erected a modern plant 
for the drawing and tinning of copper wire. ‘This new plant forms 
an addition to their Manchester works, and they are, now in a 
position to supply cable-makers, &c., with high conductivity copper 
wire. 

THE AMERICAN ELECTRICAL NOVELTY AND MANUFACTURING Co., 
Lrp.,and THE HorsraLL Destrucror Co., LTD., were also repre- 
sented at the exhibition. 


Petrol-Driven Dynamo Sets.—The Britis Empire 
Motor TRADES ALLIANCE has received an inquiry for the names 
and addresses of British firms who manufacture petrol-driven 
dynamo sets. British manufacturers who can supply these are 
requested to communicate with J, B. King, secretary, 11, Red Lion 
Square. 


Electricity and the Chilian Mining Industry,— 
Reporting on Mines and Mining Operations in Chili, the German 
Consul-General at Valparaiso remarks that the question of 
smelting by electricity will in a few years play an important 
part in the Chilian industry, as there is a rich supply 
of water-power from the Cordilleras, particularly in the 
neighbourhood of the iron and other ore deposits. By the 
construction of dams the water could be made even more 
serviceable. In the neighbourhood of the iron ore deposits there 
are several valuable rivers, ¢./., in Central Chili, the Maipo, the 
Mapocho, and the Aconcagua; in the province of Coquimbo the 
Illapel, the Choapa, the Limari and the Coquimbo, and in Atacama 
the Huasco. Already a company, the Sociedad de Altos Hornos 
(smelting furnaces) Electricos, has been founded in Chili by an 
Italian, José Pedro Alessandri, which will deal with copper 
as well as iron. The company is seeking to acquire several 
water properties, especially those of the rivers Teno and Tin- 
quiririca. à 

Electricity in India.—The Englishman (Calcutta) 
recently published an article on electricity in India, which 
may be of interest to the clectro-techuical industry of Great 
Britain, as showing the present development of the use of electri- 
city and the further possibilities for its introduction. The writer 
states that electricity was first. used in the Madras Presidency for 
tramway purposes. Bengal has adopted electric light and elec- 
trical fans. Calcutta is wealthy, and coal is only Rs. 5 per 
ton, so that electrical companies are able to pay handsome 
dividends. Coal and labour are cheaper in Calcutta than 
at any commercial centre in Great. Britain., Travelling north, 
the price of eoal rises mile by mile, and the general flatness of the 
country renders the idea of utilising the slugvish waters of the 


rivers quite impracticable. The only place where water- 
power has been used in Bengal is said to be Darjeeling, 
where a pioneer installation. on a small scale was carried 


out some few years ago. — Water-power has been used in the 
Southern Presidency at Coonoor to supply power to the Govern- 
ment cordite factory and a further utilisation of the same stream 
to work the railway from Metapalliam to Ootacamund has been 
proposed by a large firm of engineers in London. in Bombay 
there are many small steam-driven installations for light and the 
working of fans, but for tramway purposes horse power is still used, 
although this method of traction is likely soon to be changed. 
Bombay, however, suffers from the absence of cheap coal and ade- 
quate water power. Rumoug are atloat to the cifect that it is 
proposed to raise capital for the purpose of constructing in the 
Ghauts, 40 miles from Bombay, some huge reservoirs to hold up 
suflicient water to produce, all the year round, the power necessary 
to furnish Bombay with the energy so large a city requires. It is 
feared, however, that the cost of the reservoirs aud dams necessary 
to effect this purpose would make the power very costly. The 
chief commercial city of the United Province, viz, Cawnpore, 
uses roughly in its factories aud mills about 7,000 n.p. To produce 
this small amount of power, and to transinit it from the nearest 
possible source of hydro-electric generation, would mean locating 
the wo kx 230 miles away on the Surda River; Cawnpore 
and Lucknow will, therefore, “apparently have to depend on 
steain-venerated electricity for light, fans, and traction in 
the future as at the present time. The Indian Electric Supply and 
Traction Co. have undertaken to provide this commercial centre 
with power. Further north there are great prospects of utilising the 
power of the waterfalls of the United Provinces and Punjab Canals, 
aud of the rapids of the Himalayan rivers. At Peshawar, the water- 
power of a canal deriving from the Cabul River is shortly to be used 
for lighting and fans for hat eantonment, to be followed by an 
extension of the scheme to the city, and, possibly, later on, for traction 
between it and the cantonments. The prospects of a railway between 
the Punjab and Kashmir, starting from Hassan Abdal, and entering 
the Jhelum Valley at Musaflirbad, are being restudied with a 
view of this line being carried out as an electric railway. Further 
east in the Jhelum River, works to gencrate electricity to be used 
for pumping for agricultural purposes are in hand. At Lahore a 
concession has been, or will hortly be given, to a syndicate, which, 
probably ia co-operation with another powerful syndicate that 
proposes to work the water-power of an adjoining canal, will 
supply electricity at a moderate rate. It is intended also to 
supply Amritzar with cheap power from the same canal, so that 
the city’s commercial future should be assured in spite of the 
high price of eval, Delhi is unfortunate in being too far 
from any fairly permanent source of water power, but this difficulty 
may be overcome in time. Other cities, such as Saharanpore, 
which is situate at the junction of four lines of railways, and 
has the Eastern Jumna flowing through it may, if commercial! 
magnates rise to the occasion, become towns of great industrial 
Importance, 


German Imports and Exports of Electrical 
Machinery.—So far this year there has been a slight decrease in 
the exportation of electrical machinery from Germany, the returns 
for the five months ending with May last showing a total of only 
5,466 tons, as compared with 5,640 tons in the corresponding period 
of last year. On the other hand, the imports of foreign electrical 
machinery into Germany show a slight iucrease--from 500 tons in 
the first five months of 1904 to 534 tons in the months ending with 
May last. 


Uralite,—A fire test was carried out on July 25th by the 
BritisH URALITE Co., Lrp., at the Garden City, Letchworth. A 
section of timber partition, protected by Uralite, was subjected to 
& very fierce heat, and in the middle of the flames a wooden box, 
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also protected by Uralite, was placed. The partition suffered no 
injury, and, after the flames had been extinguished, the wooden 
box was opened in the presence of the spectators and the contents 
handed round. The contents consisted of parafin wax, which had 
not even been melted, pieces of fusible metal, sulphur, and various 
papers. The spectators expressed great surprise at the wonderful 
fire resisting and non-conducting properties of the material. 


Patriotic Stamps. — Mr. FREDERICK Hawke, of 
2, Queenhithe, Upper Thames Street, E.C., has sent us some 
specimens of his new Patriotic stamps, which are intended to be 
placed on the left-hand corner of envelopes or on parcels of goods, 
urging everyone who reads to '* Buy goods of British manufacture.” 
Those who feel inclined to adopt’ this method of encouraging home 
trade should communicate with him. 


Works Visit.—The members of the Gloucester Engi- 
neering Society visited the works of the LisrER ELECTRIC 
MANUFACTURING Co.’s works last week. A new department has 
been started at the works within the last few months in the 
manufacture of electrical accessories, undcr the superintendence 
of Mr. F. H. Headley. The electrical works are under the 
direction of Mr, T. L. Boyden. | 


Plant for Sale,.—The Fulham Council is inviting offers 
for a Musgrave horizontal low-speed engine and G.E.C. alternator. 
See our advertisement pages for particulars. l 


Book Notiees.—Key to the Classifications of the Patent 
Specifications of France, Germany, de., in the Library of the Patent 
umer, London: The -Patent Office. 1905. Price 6d.— This is the 
sond edition of volumes No. 1 and 5 of the Patent Office Library 
Series, revised and materially improved, and is specifically designed 
to facilitate the process of "searching for novelty." The Patent 
Office handbooks are models of what such a series should be, and as 
good wine needs no bush, so these books need no commendation. 

“Ine Elektrischen Druekknopfsteucrungen für Awufzüge." By 
A. Genzmer.—This little book belongs to the now numerous 
class of publications specialising in one particular branch of 
electrical engineering, aud gives a satisfactory aud compre- 
hensive survey of the question of push-button control of pas- 
senger and goods lifts. This is a subject ou which little has 
hitherto been published in German, and still less in English, 
although it is quite sufficiently standardised to demand some such 
treatment as the present book gives it. A general idea of what 
push-button control involves is first given, and the separate parts 
vf the apparatus are then considered in detail. Of this apparatus 
geat importance is justly attached to he motor starting resistance 
and switch, and nearly half the book is devoted to a full descrip- 
tivu of the design of simrting and regulating resistances for direct- 
current and three-phase alternating-current motors, together with 
their switches, blow-outs, relays and safety devices, more especially, 
of course, in their relation to push-button control. Then follow 
descriptions, with diagrams of the various schemes of connections 
udopted, descriptions of automatic contact-making devices and of 
auxiliary safety devices. There is also a detailed explanation 
(with worked example) of a method for designing pot magnets, 
with conical plunger ends, for use with brakes, relays or automatic 
switches, ‘The last part of the book contains useful descriptions, 
well illustrated Ly photo-reproductions, of standard lift installations 
ax carried out by four leading German makers—the Allgemeine 
Elektricitits Gesellschaft, the Siemens-Schuckert Werke, Messrs. 
H. Findeisen and Messrs. Lahmeyer. No index is provided, and 
one or two slips occur—as, for instance, on p. 103, where the best 
angle for the coned end of a magnet-plunger is stated to be 20° to 
25°, although 40° to 56° is correctly shown on the accompanying 
curve; but, as a whole, the book can be thoroughly recommended, 
and would appear to be well worthy of an English translation. 

" Electrical Instruments and Testing.” By Norman H. Schneider. 
New York: Spon and Chamberlain. —The object of this: book is to 
explain how to use the voltmeter, ammeter, galvanometer, potentio- 
meter, ohmmeter, and the Wheatstone Bridge. The phraseology of 
the work is decidedly loose; in the opening chapter, for example, 
the writer speaks of the “swing” of the needle of a galvanometer, 
when he apparently means the steady detlection. He says "thc 
movement of a galvanometer needle from one position to another is 
termed its deflection: " we were not aware that this was the case ! 
The “Thompson” galvanometer also is spoken of. On page 4 the 
anthor very correctly remarks, “it is very common practice to 
speak of a coil as being wound to a given resistance, when ampere 
tarns are really desired." ^ The author's definition of a “tangent” 
would hardly be accepted, we think, as being either correct or lucid; 
he says “a tangent is a straight line perpendicular to the diamcter 
of a circle limited in length by the sides of the angle, one of which 
is the diameter of the circle." On page 78 we have the following 
brilliant mathematical example :—‘ For example, if 1 = 2, what 
will 4 equal?” On page 137 we are told “its coudenser does not 
«tore up electricity." As a work descriptive of various classes and 
makes of apparatus, the book possesses some degree of merit, but to 
the Leyinuer the book would be of little value, the amount of 
explanation given being insufficient, whilst to the Advanced student 
it would be almost equally valueless, as it could add but little to 
knowledge acquired from other works. In fact, the book holds an 
intermediate position which may make it useful as supplementary 


to a junior student's primer; the loose way in which it is written to- 


a great extent, however, discounts its value. The author possibly 
knows what he is writing about, but does hot know how to 
write it. 

“Transactions of the International Electrical Congress at St. 


Louis, 1904." In three volumes, Published under the care of the 
General Seerctary and Treasurer. 


“National Physical Laboratory—Collected Researches,” Vol. I. 
„Teddington, Middlesex: The Director, N.P.L.. 

“Science Abstracts," Sections A and B, July 25th, 1905, No. 91. 
London: E. & F. N. Spon. 1s. 6d. each section. 

“Proceedings of the American Institute of 
Enygincers," Vol. XXIV., No. 7, July, 1905. 
95, Liberty Street. l 

“ "Transactious of the Faraday Society," Vol. I., No. 2, May, 1905. 
London: The Faraday Society. 10s. 6d. 

“Meine erste Influeuzmaschine und eine ähnliche -Vorlesungs- 
maschine zur Erläuterung der Theorie.” By Prof. W. Holtz. 
Reprint from the Zeitschrift fiir den Physikalischen und Chemischen 
Unterricht, for May, 1905. Berlin: Julius Springer. 

“Uber die Lichtenbergschen Figuren und ihre Entstehung." 
By Prof. W. Holtz. Reprint from the Physikalische Zeitschrift. 
Leipzig: S. Hirzel. 

" Der negative Büschel mit Stiel und Zweigen in freier Luft." 
By Prof. W. Holtz. Reprint from the Annalen der Physik. 
Leipzig: J. A. Barth. 

“Journal of the Institution of Electrical Engineers,” No. 174. 
Vol. 35, July, 1905. London: E. & F. N. Spon. 6s. 


Bankruptcy Proceedings.—The public examination 
was held last week, before Mr. Registrar Brougham, at the London 
Bankruptcy Court, of James M. RicHarpson, described as of 
Harvey Buildings, Strand, and who applicd to pass upon accounts 
showing total liabilities £6,929 (unsecured £5,429) and assets £26, 
exclusive of a bad book-debt for £11,000. In the course of his 
evidence, the debtor said he had invested large sums in various 
companies since 1884, nearly all of which had been absolutely lost. 
In 1895 he became interested in the Lithanode Co., which was 
formed to manufacture material for secondary batteries. He acted 
as manager of that company, which went into liquidation in 1899. 
Witness thereupon started a similar business on lithanode 
lines, and in April, 1900, he promoted Longstreth's, Ltd., 
to take over his business and the lithanode patents. .As 
vendor he received £250 cash and £500 shares, and ‘he acted as 
managing director until this reeeiving order was made, where- 
upon he resigned. His failure was caused by unprofitable invest- 
ments, in connection with which he had lost over £30,000. The 
examination was concluded. ° 

At a sitting of the same Court, held on Tuesday before Mr 
Registrar Linklater, the public examination was held of H. THORPE. 
and H. J. SALTER, electrical engineers, &e., lately carrying on 
business in partnership as Thorpe & Salter at 235, High Holborn 
and Eden Grove, Holloway. The joint statement of affairs shows 
liabilities £705 13s. 4d., and assets nil. Under examination 
by Mr. S. J. Grey, Official Receiver, the debtor Thorpe stated 
that separate receiving orders were made against them 
last April, but in May the proceedings were consolidated. 
Wituesa commenced business in 1877 at High Holborn 
with £100 capital. In 1894 he was joined in partnership by 
a Mr. Waring, who introduced £250 capital in return for a one- 
third share of the business. They traded at 59, Theobald’s Road, 
Bloomsbury, as Thorpe & Waring. That partner retired in 1896, 
and immediately afterwards witness was joined by Mr. Salter, who 
put £250 into the business, and took a one-third share. They 
removed to 17, Red Lion Street, and traded as Thorpe & Salter, 
also subsequently at High Holborn until April, 1904, when the 
business was converted into a limited company, registered as the 
New Century Lock and Engineering Co., with a capital of 4500, 
the idea being to raise money by the issue of debentures. The 
company took over the assets but not the liabilities. Soon after 
the conversion witness was pressed by creditors, and, one of the 
number having obtained: a committal order, he was sent to 
Holloway. His wife paid the debt, and, in order to avoid further 
committal orders, witness filed his petition. The debtor Salter 
was also questioned, and the examination of both debtors was then | 
ordered to be concluded, 


Electrical 
New York: A.LE.E., 


Consular Notes.—Caviz.~—In his report for 1904, Mr. 
Consul Keyser mentions that a company has been formed for the 
purpose of constructing an electric tramway from Cadiz to San 
Fernando and Carraca, the Government Arsenal, The company is 
named the Compania del Tramvia Electrico de Cadiz à San 
Fernando y la Carraca, and those chiefly interested in it are the 
Spanish Thomson-Houston Co. and Messrs. Carde & Eseoriaza, of 
Zaragoza, who are builders of electric railway carriages. Mr. N. 
Escoriaza is coutractur for the line. The 32 carriages will be 
built at -Zarnyoza, Some progress has been made with the 
7 miles of line under construction, The power station will be 
located at San Fernando, and it will coutaiu two dynamos 
worked by horizontal steam engines of 200 Late. each, supplied 
from three Cornish boilers. The station site will be arranged to 
allow of easy addition of further plant for extension of the lines 
to Chiclana and Algeciras. Messrs. Tosi, of Leguano, are supplying 
the engines and boilers—indeed, they have supplied such for all 
'l'homson-Houston works in Spain. The electric material has been 
supplied by the American Thomson-Houston interests. The tram- 
way company will also light San Fernando. 

Mr. Keyser also refers to a scheme which has been proposed for 
a const railway which has not yet passed the preliminary talk 
stage because it is too ambitious. ‘The Consul thinks that a light 
railway constructed at far less cost would equally open up the 
country and be a remunerative enterprise. | At present the coast 
towns are away from direct communication with the populous 
cefitres, where lies a market for all they produce. Consul 
Keyser says that, while railway promoters -coutinue their 
discussions, a light line might be laid and opened. The 
proposed route of the railway scheme is frum Sau Fernando 
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through Chiclana, Medina, Conil, Vejer and Tarifa. Among 
other matters touched upon in this report is the question 
of openings for British trade. It is pointed out that the 
South of Spain is full of possibilities for almost every branch of 
commercial expansion. Traders, however, must remember that in 
order to attract purchasers iu a foreign country they must put 
before them detailed information in the only tongue and currency 
which they understand. 

CENTRAL Itaty.—Consul Morgan, in his report for 1904, men- 
tions that a firm of Belgian bankers has recently formed a company 
with the object of building an electric railway between Rome aud 
Civita Castellana, with a capital of £140,000. The present distance 
between the two places by railway is 50 miles, but the proposed 
new line, by following a direct track, will shorten the distance by 
15 miles. It will pass through fertile grounds covered with olives, 
vines and forests. The carriages have already been manufactured 
by Messrs. Tabanelli, of Rome. The electric plant will be laid 
down by the Rome Agency of the Westinghouse Co. The rails and 
other fixtures will be supplied by the Savona Works. The power 
house plant will consist. of steam turbines driving single-phase 
current machines. There will be a service of trains every two 
hours. The line may be extended later further inland, to Viterbo. 
Full particulars of the scheme were recently published in the 
ELECTRICAL REVIEW. 


A New Zealand Exhibition.—It has been resolved by 
the Government of New Zealand to open an international 
exhibition at Hagley Park, Christchurch, Canterbury, New 
Zealand, in November, 1906, continuing until early in April, 
1907. A copy of the -preliminary prospectus, with rules and 
regulations for exhibitors, has reached us. From these we gather 
that the object of the exhibition is educational, its intention being 
to demonstrate the resources and possibilities of the colony, and to 
bring under the notice of the more industria! nations of the world 
the great field that it offers as an outlet for enterprise, and for the 
use and consumption of all manner of up-to-date appliances, manu- 
factures, &c. The sparsity of population is said to provide an 
exceptional market for all labour-saving machinery in the various 
departments of life, and manufacturers are urged to appoint repre- 
sentatives, aud to serd such exhibits as will show the nature 
and finish of their work, and be suitable for this very progressive 
colony. Electricity will be prominently in evidence fer illu- 
minating purposes, and there will be a supply available for 
exhibitors wishing to display machinery in motion. There may be 
a temptation, as the exhibition authorities have issued their pro- 
sp:ctus in such good time, for British firms at home to put off 
tne consideration of the matter. We would urge them not to give 
way to the temptation, but to weigh seriously and immediately 
whether it will not be worth their while to strengthen whatever 
hold thes may have upon the New Zealand electrical and machinery 
market by takiug part in this exhibition. Tothat end hey should 
at once ask for copies of the prospectus. Mr. E. J. Righton is the 
secretary, and the principal office is at Christchurch, Canterbury, 
New Zealand. The Exhibition, it might be added, is under he 
patronage of the Governor, and the Premier, Mr. R J. Seddon, is 
president. 

All applications for prospectuses should be addressed to the High 
Commissioner for New Zealand, 13, Victoria Street, Westminster, 
S.W. 


French Interest in Belgian Works, —The report 
for 1904 of the Société Parisienne pour l'Industrie des Chemins de 
Fer et des Tramways Electriques, which has a share capital of 
£2,000,000, states that at the end of that year the company con- 
cluded an agreement with the Societé des Ateliers de Constructions 
Electriques, of Charleroi, whereby it took over the working of the 
Jeumont workshops, formerly the works of the Société d'Elcetricité 
et Hydraulique. By this means the Paris company is able to 

undertake the construction and equipment of central stations, the 
transmission of power, and electric tramway and railway works. 
The company has received orders from the Metropolitan 
Railway Co., of Paris, and from the Lille tramways, the Paris 
tramways, and other French lines, the Ostend tramways, the 
Bradford tramways, aud the London Metropolitan Railway. A 
large interest has been taken in the Société d’Electricité de Paris, 


and investments are also held in various tramways in different | 


eountries. . The accounts of the company show a profit balance of 
£57,133 for 1904, and after placing 5 per cent. to the legal reserve 
fund a dividend has been declared at the rate of 4 per cent. on the 
paid-up capital. 


Annual Outing, — On Saturday, July 22nd, the 
employés of Messrs. Marryat & Prace went for their annual 
outing. Starting from Kingston by launch, they steamed up river 
as far as Staines, lunch being served on board, The return journey 
was commenced at 5 p.m., a halt being called at Chertsey for 
n after which a concert was held, Mr. Marryat being in the 
chair. 


Catalogues and Lists,—Easr ANGLIAN ENGINEERING 
Co., LTD., Stowmarket.—Latest price list of ‘‘ Bull" continuous 
current motors, shunt or series-wound. A lengthy list is given of 
places where these motors have been adopted for driving organ- 
blowing machinery. 

Messrs. W. H. PALFREYMAN & Co., 17, Goree Piazzas, Liverpool. 
—Pamplet entitled “ Case Hardening: What to Use—How to Do 
It," discussing the firm's hydro-carbonated bone-black for case- 
hardening. ` 

Messrs. GEIPEL & Laxnce, Westminster.—Illustrated lists of 
Vulcan portable galvanometers (polarised type) and hot-wire 
ammeters and voltmeters. 


GENERAL ELecTRIC Co., Lrp., London, E.C.—A small novelty 
card in the form of one of their K25 battery wall telephones., This 
instrument, we understand, has recently been remodelled to ensure 
greater simplicity and efficiency. By opening the card, one is able 
to see the connections inside the instrument. It is a happy idea in 
advertising ingenuity. i 

Messrs. W. N. Brenton & Son, Musselburgh.—Several new 
catalogues relating to wire ropes. The lists are very handy in size 
and form and neatly produced. Every effort has been made in the 
arrangement of the particulars to enable customers to find what 
they require easily and quickly. ‘The firm have put into their 
works the latest aud most up-to-date machines, and they are manu- 
facturing wire ropes from start to finish, drawing their own wire 
and spinning their own ropes. We understand that there is not 
another firm in Scotland that is doing this. The lists before us are 
entitled respectively :—Hoisting wire ropes; marine and shipping 
wire ropes; and round wire ropes for mines and collieries. Copies 
will be forwarded by the firm to anyone interested in the use or 
application of such ropes. 

Union ELECTRIC CO., Lro., London.— The company is about to 
issue a new list of low tension switchgear, describing two leading 
types of switches, viz, Pattern B, small ampere capacity, and 
made one, two, or three-pole; Pattern C, for larger currents up to 
6,000 amperes. ‘The latter pattern has a magnetic blow-out and also 
spark-carrying contacts. Both types are arranged for mounting 
behind the switchboard with the operating handle in front, For 
use in connection with these switches special open fusible cut-outs 
for low voltage and enclosed handle plug carriers for high voltages 
are also included in the list. 


Dividends.— Notice is given in the London Gazelle 
of a second and final dividend of 1s. 34d. in the £ in 7 Albert 
Smith (ELECTRIC Motor ScpPprx Co., West Bridgford and Notting- 
ham). Payable from August 21st at 4, Castle Place, Park Street, 
Nottingham. 

A first and final dividend is to be shortly declared in re the 
EvecrricaL Firings Co., Lrp. Debts have to be proved by 
August 13th. J. D. Pattullo, 65, London Wall, E.C., liquidator. 

Notice of a second and final dividend of 1s. 4d. in the £ is given 
in the ease of Cuas. A. SMITH, electrician, of King Street, Regent 
Street, W. Payable after August 14th at the offices of R. J. Ward, 
2, Clements Inn, Strand. 

Aucust 14th is the last dav for reccipt of proofs for intended 
dividend in re PETER PILKINGTON, Lp. (liquidator, Mr. James 
Todd, 3, Winckley Square, Preston, Lancashire. 


Electric Coal-Cutters.—The BRUSH ELECTRICAL ENGT- 
NEERING Co. has secured a contract from the Cadzow Coal Co. for 
one Birtley-Falcon electric coal-cutter. 


Dissolutions and Liquidations.— THE IMPROVED 
Er.EcrRIC Grow Lamp Co., Lro., on July 25th resolved to wind 
up voluntarily, with Mr. S. Wiltshire, 19, St. Dunstan’s Hill, E.C., 
as liquidator. 

Messrs. J. CARTER & J. HonsrFALL (Carter & Horsfall, electrical 
engineers, Manchester Road, Nelson, and motor and mechanical 
engineers, Holly Bank, Brierfield) have dissolved partnership. Mr. 
Carter will continue the Nelson business and attend to debts. The 
Bricrticld business will be continued by Mr. Horsfall. 


Trade Announcements,—A limited company has been 
formed in Italy known as the C.G.S. SOCIETA ANONIMA PER INSTRU- 
MENTI ELETTRICA GIA C. OrLivETTI & Co., for the manufacture of 
electrical measuring instruments, It is a combination of the well- 
known business of C. Olivetti & Co., of Milan, with the measuring 
instrument section of the Tecnomasio Italiano Brown-Boveri. 

Messrs. W. H. Isuerwoop & Co., electrical and mechanical 
engineers, Carlton Mills, Leeds, have appointed Messrs. James Gray 
and Co., 212, St. Vincent Street, Glasgow, as agents for Scotland for 
their mining switches and other goods. 

We are informed that the agency for Great Britain and Ireland 
for part of the manufactures of the Mulheim Works (Carlswerk) of 
Messrs. FELTEN & GUILLEAUME-LAHMEYERWERKE, Viz., all insu- 
lated wires and cables for electric light and power purposes and for 
the Neptune copper rail bonds, will, from August Ist, be transferred 
to the Lahmeyer Electrical Co., Ltd., 109-111, New Oxford Street, 
W.C., and that their English chief electrical engineer, Mr. R. R. 
Todd, will join the Lahmeyer Electrical Co., Ltd., from that date, 
as manager of their cable department. The agency for telephone 
and telegraph wires and cables as well as for all bare iron, steel, 
eopper and bronze wires for all purposes, and their numerous other 
wire manufactures, such as wire rope, wire netting, barb wire, wire 
chains, wire mats, &c., will remain with Messrs. W. F. Dennis & Co., 
49, Queen Victoria Street, E.C., as before. 


LIGHTING AND POWER NOTES. 


Beckenham.—The U.D.C. has approved the signing of 
anagreement with the Administrative County of London and District 
Electric Power Co. It will be remembered that this Council decided 
& short time ago to take over the electric light undertaking from 
ihe B.l. & H. Cables, Ltd., on the expiration of the lease in 
November next, and the present agreement with the Electric 
Power Co. will effectually prevent the further development of this 
undertaking, if carried into effect. The agreement provides for the 
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laying of all cables in a manner approved by the Council, 


and for the company to pay all costs for the laying of lines, 
rei) val or altcration at any time, if required by the 
Beckenham authority. All differences between the authorities 
must be settled by arbitration, and the reasonable costs paid by 
the company. Within 12 months of the passing of the Act, the 
Council may require the company to supply all the energy which 
the Council may require, on terms to be settled by arbitration, but 
the company fust make it more advantageous for the Council to 
take such energy than to extend its plant. If the Council takes a 
supply for the surplus lighting load only beyond what its station 
can produce, the charge is to be 1°85d. per unit; if it takes the 
whole of the supply for the tramways (at Penge) the price will be 
1d. per unit; but if it takes the whole of the supply it will be 
charged at the rate of ‘95d. per unit.” The company will have to 
purchase all plant which may be put in by thé Council to supply 
energy which the company are not in the position to supply after 
the required notice has been given. The Council on its side 
must not increase the capacity of the plant in its gencrating 
station bevond the amount required to meet the demand for 
energy fora period of three years from the passing of the Act, but 
shall purchase from the company any additional supply required. 
The supply shall be given by the company for a period of W) 
years, but the agreemcut may be determined at the end of 25 years 
un proper notice being given. At the expiration of every period 
of five years from commencement of supply from the company, the 
Council shall be eutitled to appeal to arbitration for a reduction 
ef the price charged. The whole of these conditions are also to 
apply to the Bromley (Kent) B.C. in the event of the Corpordtion 
purchasing the undertakings of the Bromley Electric Light and 
Power Co. 


Bexley Heath.—A resolution put forward at a rate- 
pavers’ meeting held on Saturday last, protesting against the 
action of the U.D.C. in arranging terms with the promoters of the 
Administrative County of London Power Bill without taking the 
ratepayers into its confidence, was carried unanimous! yy 


Canada,—Orrawa.—The City Council and the Con- 
sumers' Co. have reached an agreement by which the city pays the 
latter the sum of $200,000 for its plant, the company, however, to 
hand over to the city only $3,000 worth of the $10,000 stock on 
hand, this making the price equivalent to $207,000. 


Continental Notes.—GERMANY. — Tenders for the 
establishment of an electricity works in the town of Celle, at an 
tstimated cost of £15,000, are to be invited. 

Betctcu.—The municipal authorities of Erquelinnes are 
inviting offers for the establishment of on electric lighting station 
in the town. ~ 

Iraty.—La Società Lombarda per Distribuzione di Fnergta 
Elettrica has secured a concession to erect a hydro-electric plant on 
the River Ticino at Turbigo. 

A company has just been formed at Brescia with a capital of 
£50,000, and with the title La Società Elettrica Bresciana, to under- 
take the electric lighting of the town. 


Cotton Mills,—The sixth story of the Acme Spinning ^ 


Mill, Pendlebury, is to be opcrated,by eleetricity throughout, and 
for this purpose the^Lancashire Electric Power Co. is about to 
install the necessary machinery. 


Coventry.—The electricity department of ‘the Corpora- 
tion last week opened the electricity works to the inspection of the 
public, with a view to popularising the electric light. 


Croydoa.—On the subject of street lighting, and mainly 
affecting the question of electricity v. gas, au exhaustive report 
has been submitted to the Council by the Lighting and Electricity 
Committee. The report states that with the exception of one dis- 
trict in London, where high pressure gas is being used, no town 
appears to be reverting to gas, and in this case gas has not super- 
seded electric lighting by arc lamps. On the other hand, the Com- 
mittee finds that lighting by electricity is considerably on the 
increase, aud several towns have now no gas lighting in the strects. 
In regard to the action of the City of London Corporation in deciding 


to experimentally light three streets with gas, the Croydon Com- ` 


mittee points out that there has not been any attempt to compare 
the proposed gas lighting with the more modern systems of electric 
lighting. There are now two electric supply companies competing 
in the City of ‘London, but neither company was asked to submit a 
formal tender for comparison as to the cost of street lighting, and 


ander the circumstances, and apart from the fact that the present - 


installation is an experimental one, it does not consider that any 
importance whatever can be attached to the action of the City Cor- 
poration. The Committee, in decidiug for a continuance of electric 
lighting, remarked that each year's working showed a gradual 
reduction in the average cost, and from September 29th next £1 per 
annum per lamp for arc lighting will be taken off. 


Dover.—The B. of T. has granted the Corporation’s 
avplication foran order extending the E.L. area so as to include the 
Parishes of River, Ewell, Whitfield, St. Margaret's at Cliffe, West 
Cliffe, Guston and part of Alkham. 


Dundee.—The burgh electrical engineer has prepared a 
Teport on the supply of energy to shipyards. He finds that a 
supply to this industry has a low maximum demand with a large 
consumption, and that prices charged for such supply vary from 
'85d. to 12d. per unit. Messrs. Gourlay Bros. & Co. have asked 
the Corporation if it will give a supply of energy to the whole of 
their shipyard at 1d. per unit as an experiment for one year. Mr. 

recommends the Corporation to agree to this. 


Durham County.—A lengthy report on the projected 
county electricity supply scheme was presented at a meeting of the 
County Council on July 26th. The Committee reported that just 
about one-fifth of the area of the county was covered by private 
companies operating under Acts of Parliament. The Committee 
appointed to inquire iuto the matter asked the Council to pass by 
an absolute majority a resolution to the effect that a Bill should be 
promoted in Parliament having for its object the establishment of a 
system of electrical services for the county, and that the expenses of 
such promotion be payable out of the county fund as general 
expenses. The Committee also advised that an expert report should 
be made on the scheme. ‘The subject has been again adjourned 
until the next meeting of the C.C., when more information is to be 
laid before it. 


Easthourne,— Mr. J. K. Brydges, the borough electrical 
engineer, has just presented his annual report on the past year's 
workiny, and from this we gather that the net profit is £3,858, as 
against £2,726 in the previous vear. Out of this sum £1,000 has 
been set aside to depreciation, and £750 allocated to the relief of 
the rates. The number of units sold amounted to 753,562 for 


_ private lighting, and 24,428 for power, against 714,716 and 18,686 


respectively during the corresponding 12 months. 


Faversham.—The accounts of the Corporation E.L. 
undertaking from June 9th, 1904, to March 31st, 1905, show a gross 
profit of £240, and a deficit to be met out of the rates of £544. 


Godahning.—The Urban Electric Supply Co., having 


laid mains, and supplied energy outside the area prescribed by the 


prov. order, the T.C. has advised the company to apply for an 
extension of the order so as to take in that part. of the outside area 
being supplied, and such additional area as is thought necessary. 
An cleetrical exhibition was held last week under the auspices of * 
the Supply Co. 


Haydock,—The Wigan T.C. has informed the U.D.C. 
that it cannot, for the present, consider the giving of a supply of 
energy to any township outside its district. | 


Hull.—The E.L. Committee has decided on the sub- 
stitution for the old mH.T. switchboard of a new Ferranti board of 
similar size, at an estimated cost of £6,400, which, together with 
building extensions, amounts to £6,800. The engineer is to prepare 
plans, and Messrs. Ferranti are to submit a tender for the supply. 
and erection of the first half of the above switchgear. Messrs. 
Earle’s Shipbuilding Co. have entered into an agreement with 
the Council for a supply of energy for a further period of three 
years, 


Laucaster.—The T.C. has reduced the price of energy 
for private lighting from 5d. to 41d. per unit. 


Leeds.—The City Council has decided to provide are 
lamps on all the tramway routes for a distance of 1 mile from the 
Town Hall. Where it is considered inadvisable to take the supply 
from the tramways plant, special mains are to be laid down. 


London,—Crry.—The City of London Electric Lighting 
Co. have written to the Corporation in reference to the notice given 
them to remove their electric lamps in certain of the main 
thoroughfares of the City. They point out that under the con- 
tracts for electric lighting large expenditure has been made 
obligatory ; in all the company have expended in respect of the 
public lighting £128,997. To comply with the present request to 
remove the electric lamps in Fleet Street, Queen Victoria Street, 


. Monument Street and part of Lower Thames Street would mean 


the destruction of part of the capital outlay of the company on the 
contracts to the extent of £1,220 per annum. The company point 
ont that they had no choice in the selection of the lamps, standards 
or glass, which were settled by the Corporation as far back as 1891. 
The company add that they are not to blame for the antiquated 
system of lighting now in force, as they have been precluded from 
incurring any further large expenditure, owing to the uncertainty 
of their position, two of their three contracts having been annulled 
some time ago, and the validity of the third questioned, and they 
state that if the Streets Cominittee had allowed them to co-operate iu 
improving the lighting of the streets they would, in all probability, 
have been enabled to submit better terms than the gas company. 
The company consider that they have a just claim on the Corpora- 
tion that it should not destroy their capital as. proposed, and 
suggest that. a special committee should be deputed to confer with 
them with a view to the matter being settled in a manner satis- 
factory to both parties. The letter has been referred to the Streets 
Committee. 

KrNsiNGTON.-—The B.C. has informed the Kensington and 
Kuightsbridge Electric Lighting Co. that it is not prepared, at pre- 
sent, to adopt the company's suggestion with regard to the lighting 
of the side streets by Nernst lamps. 

BaTTERSEA.—The scheme for the lighting of Nine Elms Ward by 
electricity, at an estimated cost of £15,140, has been approved by 
the B.C. i 

STEPNEY.—The B.C. is to tender for the supply of energy in bulk 
to the Bethnal Green B.C. : 

St. Pancras.—The gross income of the electricity undertaking 
during the past year amounted to £68,459—a decrease of £7,652 com- 
pared with the previous year. 'l'he decrease is attributed to reductions 
in the charges for energy. There is a net profit ou the year's work- 
ing of £13,099. Of this it is proposed to devote £3,000 to the 
relief of the rntes, £10,000 being added to the electricity reserve 
fund. . 

PoPrLaR.—'The B.C. has resolved to install additional feeders 
at a cost of £2,636. 
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HaMMERSMITH.—Arising out of the recent difficulty respecting 
the electric wiring contract at the Workhouse, the B.G. on 
July 26th received a letter from Mr. T. Scott Anderson, electrical 
engineer, of SWtticld, whose tender was orivinally accepted, but 
not sealed, but was subsequently rejected because the L.G;B. 
declined to sanction the expenditure. Mr. Anderson in his 
letter claimed out-of-pocket expenses, &c., incurred through making 
preparations for carrying out the contract, and threatened legal 
proceedings if his claim were not met. The clerk advised the Board 
that it could do nothing in the matter, as Mr. Anderson had 
never been officially informed that his tender had been aecepted. 
It was decided simply to acknowledge the letter. 

The T.C. has decided to appeal avainst the assessment of the 
electricity works, which has been increased from £3,970 gross to 
also £14,990, and £3,309 rateable to £9,500, the new figures being 
deemed excessive. 

The T.C. has also decided to expend £50 in the purchase of tickets 
for the Electrical Exhibition at Olympia, for distribution amongst 
consumers. ° 

LaMwBEÉTH.—An application bas been received by the B.C. from 
Mr. A. Cramb, the Croydon borough electrical engineer, stating 
that an arrangement has been entered into between his Council and 
the South London Electri¢ Supply Corporation, whereby the 
former shall lay a main to Central Hill for supplying energy for 
lighting, and asking for the permission of the B.C. to the laying of 
the service. The Council points out, however, that it has no power 
to vive the desired consent, as the Supply Corporation can arrange 
only for the supply of energy within the area covered by its prov. 
' order. 


Loughborough.— 
lamp columus have been erected by the Electricity Department to 
carry Excello ares of 1,900 c p. cach and 25-c.p. Tantalum lamps, 
two of the latter to each column. The total illuminating power of 
the gas lamps which these displace was 640 C.P., 


Rochdale.—The accounts of the Corporation. electricity 
undertaking for 1904-5 show a very satisfactory year’s working. 
Below we give the figures in comparison with those of 1903-4 :— 


! 1901-5. 


1903-4. 

Total revenue .. T ix m i5 £9,797 £7,540 
Total working cost = - s a 4,975 3,547 
Interest .. s T ae si 1,535 1,772 
Sinking fund, ke. ^ 1,792 1,698 
Balance ^s 4 1,195 + 623 
'— Number of consumers connected ^ N i 223 172 
Equivalent 8-c.r. lamps zu OK SD: 26.432 
Units sold (lighting. power and traction).. 1,160,593 840.540 
Maximum load for lighting .. : : 391 kw. B19 kw. 
Maxinunm load for traction .. we P 517 kw. 250 Kw. 
Average price obtained per unit .. Vs (o rosd 207d. 
Total working cost per unit .. i5 ee 12d. 100d, 
Capital expended ‘ T £66,114 £53,768 


From the above surplus of £1,195 obtained during the past twelve 
months’ working, £1,000 has been set aside to the relief of the 
rates, and £195 is to be carried to “reserve or depreciation." The 
increase in the maximum load bas been in almost direct. proportion 
to the number of consumers, but the units sold have considerably 
increased per 8-c.r. lamp connected. The main enginc-room 
building bas been practically doubled in length, and three out of 
five new steam sets, for which space has been provided, have been 
installed, together with a new motor alternator. New condenscts 
haye also been erected. 


South Shields.—The Electrical Committee has recom- 
mended the T.C. to adopt the following tariff for energy for power 
aud heating in licu of the present charge of 2d. per unit : —W here 
the consumption does not exceed 1£0 units per quarter per horse- 
power installed, 14d. per unit ; over 150 and less than 300, 11d. per 
unit ; over 300 units, 1d. per unit. 


Nouth Africa. — KRUGERSDORP.— The Council has 
recently been advertising the position of consulting electrical 
engineer to carry out the electric lighting of the town. 

DuRBAN.—lIt is stated that the Government has practically 
decided upon the ceutralisation of the electrical distribution at 
the railway power station, Durban. ‘This scheme will embrace 
the supply of lighting and power for the railway station, Harbour 
and Bluff, including when crected the working of the c coaliug 
apparatus there. 

PRETORIA.— Speaking at the Master Builders’ Association, the 
Mayor said that in regard to the E.L. scheme, the T.C. was putting 
by £660 a month for depreciation, and after paying all expenses, 
was making a profit of £11,000 per annum. The Council expected 
to reduce the lighting rate by 25 per cent. shortly. 

JOHANNESBURG.—'The Robinson Deep Gold Mining Co.’s balance- 
sheet, for 12 months’ working contains the following item under 
“ Expenditure " ; — Electric power plant, £25,228. 

KIMBERLEY.—The general manager of the De Beers Consolidated 
Mines, Ltd., stated to the T.C. that the present conditions with 

respect to the electric light could not be remedied until a sub- 
station had been installed at Beaconstield. 


Torquay.—The engineer of the Dolter Electric Traction 
Co., Mr. E. A. Mitchell, and the manager, Mr. H. Lancaster, have 
visited Torquay in response to the invitation of the T.C. at the 
instigation of the L.G.B., who suggested a conference on the supply 
of energy for the tramways, and the opinion of the Board th at 
there is ample lighting plaut has been contirmed.. The company’s 
engineer now suggests that the present station should be enlarged, 
and additional plant laid down, at an estimated cost. of about 
£7,000, 


About the Market Place four new | 


year. 


Tottenham.—The U.D.C., after a long debate, by 14 
votes to 10, has ratified the agreement with the North Metropolitan 
Electric Power Supply Co. 


Walthamstow.—The U.D.C. has asked Mr. J. Enright 


to name his fee to report on the proposed electric supply to W ood- 
ford. During the uext six months the price to be charged for 
publie lamps, other than ares, has been fixed at 2d. per unit. The 
L.G.B. has sanctioned a loan of £8,000 for generating plant. 


Warrington. —The Electricity Committee has recom- — 
mended the T.C. to apply to the L.G.B. for à loan of £3,000 for 
cable extensions. 


Wolverhampton,—The annual report and balance-sheet 
of the Corporation electricity undertaking has just been issued, 
and shows on thé year's working a gross profit of £12,996; 
interest amounts to £4,201, and for sinking fund and repayment of 
loans a sum of £5,341 has been set aside, leaving a profit balance of 
£3,451. Substantial reductions have been made during the past 
year on the prices of energy, the actual diminution in revenue on 
this account being about £3,700. The total working costs were less 
than during the preceding 12 months, although the output increased 
33 percent. . A new Belliss-E.C.C. set has been installed to cope 
with the tramw ay load, which also necessitated various other 
extensions. The total number of units sold during 1904-5 was 
2,628,475, 1,281,626 being for traction purposes. The number of 
32-watt lamps connected was 72,209, aud the maximum load 
attained was £1,460 Kw. " 


TRAMWAY AND RAILWAY NOTES. 


Beckegham,— Under an agreement with the U.D.C. the 
B.E.T. Co. has undertaken to pay £4,000 by 10 annual instalments, 
with interest, towards the cost of the 'Tramw ays Bill (£4,353), and 
to take all the power necded for the tramways constructed from 
Beckenham, with a minimum consumption of 240,000 units per 
annui. 


Belfast.—In the Parliamentary papers of Tuesday, Mr. 
Joseph Devlin called the attention of the Chief Secretary to the 
Lord-Lieutenant of Ireland to the dissatisfaction which existed 
amongst the ratepayers of Belfast at the refusal of the Corporation 
to introduce 4d. fares in connection with the new Corporation tram- 
way scheme, and asked whether, in view of the pledges on the subject 
given fo the House of Commons during the passage of the recent 
Corporation Bill, he proposed to make representations to the 
Corporation on the subject.- Mr. Long, in reply, said he had no 
information on the subject. The Local Government Board had no 
functions in the matter, and he did nut propose to make any repre- 
sentations to the Corporation. 

The reconstruction of the tramway scheme is drawing to a close, 
so far as the relaying of the line is concemed. The suburban lines 
are almost complete, aud very ghortly the lines will be re-laid in 
the centre of the city. The entire permanent way will be open in 
September, though electric traction will not be in full operation 
for a considerable time to come. 


Birkenhead.—The report of the working of Birkenhead 
electric tramways for the past year has just been issucd by the 
general manager, Mr. W. Wyld. The total income amounted to 
£55,025, against £56,073 last year. The number of passengers 
carried on all routes was 11,145,531. Of the income, operating 
expenses absorbed £32,932, against £34,747 last year, leaving a 
gross surplus of £22,093, against £21,325 last year. The interest 
and sinking fund amounted to £20, 199, against £19,442, leaving a 
uet profit of £1,803, against. £1,883 last. Vear. Owing to an altera- 
tion in the fotm of keeping the accounts, an amount of £250 of 
bank interest, which under last year’s system would have been 
included as net profit, has not been included this year. Had this 
been done, the net profit this year would have been £260 over last 
The decrease in the revenue is attributed almost entirely to 
the bad condition of trade in the district, the Docks route, which 
is a worknian's route, showing a decrease of £926. 


Brighton.—The new system of tourist cars, inaugurated 
by the tramways engineer, Mr. W. Marsh, bas attained a high 
degree of popularity. Morning and afternoon “ tourist cars” leave 
the Aquarium terminus for a circular trip to the points of interest 
about Brighton. The whole trip covers about niue miles, and 
occupies nearly two hours. The tourist cars carry * personal con- 
ductors,” who are acquainted with all the points of interest, and 
indicate and describe them throughout the journey. The cars are 
always crowded ; three are now running, and more will shortly be 
required. The fare is 1s., aud, of course, passengers will uot travel 
inside. 

Canada.—aAccording to the Montreal Witness, the 
Canadian Pacific Railway is considering the advisability of utilising 
electricity instead of steam in the operation of its trains on the 
Boundary system in British Cohunbia. Extensive preparations are 
being made in that province by a company for the transmission of 
power along the Kootenay river, for the operation of mines and 
smelters in the Boundary system. The C.P.R. will possibly make 
atest of electricity for haulage power on au extensive scale for 
heavy grades on Rossland Hill, and other neighbouring points, 
and if satisfactory results are obtained the entire Boundary Line 
of the company will be vperated by electric power: 


- 
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Continental Notes.—G ERMANY.— The Prussian Minister 
of Public Works has refused to sanction the Berlin municipal plans put 
forward for the construction of a surface tramway from the Spittel- 
markt to the Hausvoigtei Platz, and thence through Mohren Strasse 
ma ihe Wilhelms Platz and the Voss Strasse to the Koniggratzer 
Strasse, The grounds for the refusal, and in particular in regard to 
the Mohren and Voss Strasse, are that the time has at length 
arrived when the main arteries of traflic should not be further 
hardened with surface lines, but that high-speed underground lines 
should be constructed instead, The Reichs Gericht has dismissed 
the appeal of the Grand Berlin Tramway Co. in regard to the action 
brought against it by the Berlin Municipal Council. The latter has 
granted permission’ for the further extension of the underground 
electric railway from the Potsdamer Platz to the Spittelmarkt. By 
virtue of agreements between the tramway company and the 


Council, the former elaimed to possess the right to construct the 


railway or tu receive compensation in the event of the concession 


being granted to anyone else. The Municipal Council brought an 


action to have the point settled, and with the rejection of the com- 
pans’s appeal by the Reichs Gericht, the ‘Council has won the case 


and the company is declared to have no such right and is not 


entitled to an indemnity under the agreements. 

The German postal authorities at Cologne have lately put in 
service a 20-seated electric motor vehicle for the rapid con- 
vevance of postmen between the general and suburban post offices. 
The car is built on the Krieger system, the four-pole motors being 
suspended at the forward end of the frame and driving the front 
read wheel through spur gearing. ‘There are two motors, one for 
each wheel; thy are rated at 34 H.P. each, but can stand, fora 
short period, a considerable overload. > The electrical energy is 
furnished by a battery of Hagen accumulators of 192 ampcre-hours 
eapaeity ; it is carried under the body of the vehicle in three 
sections, The controller is adapted to give eight forward speeds, 
neutral and braking position and one reverse motion. The vehicle, 
which was built by the Allgemeine Betriebszesellschaft fiir Motor- 
fahrzeuge, of Cologne, is intended for a maximum speed of 114 
miles an. hour; it weighs camplete 52 ewt., of which the battery 
is responsible for 173 ewt. 

The jutense heat which recently prevailed in Berlin caused 
interruptions in the tramway trate. One instance occurred in 
counection with a section of the short conduit tramway in operation 
in the German capital. It appears that, in consequence of the 
expansion of the conductor rails in the Koniggratzer Strasse 


‘corner of Lenné Strasse), the support of an insulator of the rails - 


ieeanie broken off, causing damage to the plough of a motor-car 
belonging to Line 7. A complete stoppage of the cars proceeding 
rid the Reichtags Platz in the direction of Moabit or Karls Strasse 
was also brought about by the heat causing an expansion of the 
raila, whereby the width of the slot was reduced. This incident 
stopped the traffic on this section for several hours, until the 
mntinued application of cold water restored the rails to their 
orivinal condition. 

SWITZERLAND.—At the recent meeting of the Swiss National 
Council at Berne, a question was raised as tp the position of affairs 
in reeard to the introduetion of electric traction on the Simplon 
Railway. In reply, the principal of the railway department stated 
that the subject had been under investigation for a long 
time past. The department had entered into an agreement with 
the Maschinen Fabrik Oerlikon, which was conducting investiga- 
tions and experimental runs. The results hitherto had not been 
satisfactory, A technical commission, upon which the State Rail- 
way department was represented, was continuing the inquiry, and 
one of the members was to proceed to the United States for the 
purpose. The Italian Government had informed the Federal 
Connell that there had been successfully introduced on the 


Valteilina Railway a locomotive which was able to haul heavy . 


loads at the necessary speed, and that in this way the question of 


electrical working had been solved. The investigation was being | 


eontinned by the Italian Government, and the Federal Council had 
iwen invited to make an inspection of the railway. 

The -trafie receipts of the Geneva Tramways Co., Ltd., 
for the month of June last amounted to 191,840 fr., showing an 
Inerease on 1904 of 5,438 fr. 

AtstTria.—The municipal authorities of Gorz are about to invite 
tenders for the constructiog of an electric tramway inthe town. 

Juxcrrau Raitway.—The section Eigerwand to Eismeer, 
10.362 ft. above sca level, was opened to traffic on July 25th. 


Croydon.—An important extension of the Croydon 
tramway system towards London is. in progress. The line at 
South Norwood is to be carried on through Anerley to the 
entrances of the Crystal Palace at the Low Level Crystal 
Palace Station and at Penge. A further extension to Mitcham 
is about to be commenced, 


East London  Railway.—Lord Claud Hamilton, 
addressing this company as chairman for the first time, on 25th 
uit, said the Metropolitan District Railway Co. would withdraw 
their trains from the East London line on the 31st inst., and the 
Brighton Co. would take up the working in their stead, but that 
woald entail a change of carriages by the passengers at Whitechapel 
Station, The Metropolitan Co. had given notice that they would 
discontiuue running trains over the line at some future period. So 
far no day had been fixed, bnt it would probably be at uo distant 
date, and in this case the South-Eastern and Chatham Companies 
would “take up the running” in the place of the Metropolitan Co., 
bat here, again, the passengers would have to change at White- 
chapel Station. He did not think that this was a matter about 
which they need alarm themselves. - In time their line would 
bave to be “ electrified,” but he was glad that they had not been in 


- 


any undue hurry to take action with that object. Their late chair- 
man (the Hon. A. E. Gathorne-Hardy) told them, in a recent 
speech, that “he was by no means gure that the live third rail was 
the best, the safest, or the least expensive mode of working an. 
electric railway." He thought that they need not regret that this 
matter of the “electrification” of their line had been postponed 
until they had had the opportunity of judging, by actual expe- 
rience, whether the Metropolitan and the District Companies had 
really adopted the right mode of electric traction. When the line 
was “electrified” it was more than Yikely that the Metropolitan 
and the District Companies would resume their service of trains 
over it. The change of carriages at Whitechapel would be pre- 
judicial, but he did not see how the difficulty was to be got over at 


present. 


Edinburgh.— Although the Edinburgh and Queensferry 
Tramways Bill was swept aside, there is no doubt that the Edin- . 
burgh, Dalkeith and Bonnyrigg line will be in the hands of tho 
workmen before very long. A much stronger case was made out 
for the Bonnyrigg route at the official inquiry last week. Tt is not, like 
Queensferry, dependent upon a summer traffic, and there are more 
villages and towns to tap, each with industries and important 
business concerns. Goods are to be carried by the Dalkeith cars, 
and this is a new departure for Scotland, with the exception of the 
Wemyss line in Fife now under construction. 


Great Eastern Railway.— Lord Claud Hamilton, at 
the half-ycarly meeting on July 28th, referring to the falling-off, 
in suburban traflic, said that the decrease was partly due to bad 
trade, but it was attributable more to the competition of clectric 
tramways, the Great Northern and City Tube Railway, the creation of 
additional facilities in other parts of London, and the opening-up 
of suburban districts on other lines. In face of this, they were 
threatened with a new tube line into their district, passing through 
Leyton and Walthamstow to Waltham Abbey. The Committee of 
Parliament, in passing the Bill in question, had inserted a clause 
compelling them not to charge higher fares than the Great Eastern, 
and therefore it was evident that this projected line, if constructed, 
could not pay, although it would undoubtedly do them a great deal . 
of harm by its unnecessary competition. Their motor-omnibus 
experiments had been so successful that they were constructing 12 
or 14 more. 


Great Northern and City Railway.—Mr. James 
Green, F.S.L., has lately been holding an inquiry into the claim of 
a freeholder of 21, Highbury Crescent, N., who alleges that 
damage done to the house by the tunnelling operations of the rail- 
way company has reduced the rental value by £50 a year. "The 
evidence given by engineers and surveyors showed that there had 
been a serious settlement of the foundations, and that some of the 
rooms had become unsafe for occupation. Last year £1,200 was 
spent on the reinstatement of the house. 


Hythe (Kent),—The T.C. has received from the 
National Electrie Construction Co., Ltd., an offer to construct 
tramways in the borough in conjunction with a scheme from Folke- 
stone on the Dolter surface contact system. The offer is either to 
work the tramway on behalf of the Council, or to carry it out 
under ordinary contract. 


Lancaster.—The past year’s working of the tramway 
undertaking shows a loss of £3,180, against a deficit in the previous 
year of £2,833. 


Leith.—A_ satisfactory trial of part of the new electric 
tramway in Leith has been made. The B. of T. inspection was to 
be held this week on the Pilrig and Newhaven section. It will be 
some time before the other sections are so well advanced. 


Liverpool-Southport Electric Railway,— On the 
evening of the 27th ult. an appalling disaster took place on the 
Southport-Liverpool Electric Railway (L. & Y.), by which 20° 
persons were killed. ‘The disaster occurred to the 6.30 p.m. express 
electric train out of Liverpool. The train passed Blundell Sands, 
and Hall Road $tation was being entered, when, instead of the 
train passing through the station, it turned into the centre line of 
rails, and dashed into the front coach of a train which had beeu 
drawn up in the usual way preparatory to being sent along the 
Liverpool platform. "The first coacli of the standing train was shot 
into the air, and the underframe of tbe express was driven under 
the standing train. Most of the passengers in the first coach were 
killed outright, and a number were injured and were taken to the 
Bootle Hospital. The atfair spread consternation in the districts 
all along the line, and out-distanced the terrible disaster of July 
13th, 1903. 

The inquest was opened on Friday evening last at Great Crosby 
by Mr. 5. Brighouse, county coroner, A letter was read from the 
signalman, W. Boote, imwhich he stated that he regretted having 
turned the 6.30 p.m. train from Liverpool to Southport into the 
middle siding. 

The Coroner said he trusted the travelling publie would not be 
alarmed at the occurrence, or think that the eleetrie service between 
Southport and Liverpool was not safe. The unfortunate calamity 
had nothing to do with the clectrifieition of the railway in any 
shape or form. People had come to him aud offered most absurd 
propositions in connection with the matter. They had evidently, 
without hearing anything, come to a conclusion in the matter 
which, to say the least, was most prejudicial. He did not want 
the travelling publie to think they were in any danger from elec- 
trification. So far as he could make out, the elcetritication ef the 
liue had not contributed at all to-the sad calamity. The inquiry 
was adjourned till August 10th. | 
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The Board of Trade appointed Lieut.-Colonel E. Druitt, R.E., 
to hold the Government inquiry into the cause of the collision. 
The inquiry was opened on Tuesday at Liverpool The pro- 
ceedings were private. The Inspector carefully examined the 
points at Hall Road Station, which were left open by the signal- 
man, causing the accident, and the working of the line generally 
was explained to him. 

An exceedingly clever and gallant act took place near Freshfield 
on the electric railway on July 26th. Edward Rudd, aged 13, a 
schoolboy, saw a boy jammed between the electric live rail and 
the running rail on the Southport line. He covered his hands with 
his cap and went to the aid of the boy (Robert Partington, aged nine), 
but the current passed through his cap and hurled him back 
Nothing daunted, he whipped off his coat and threw it over 
Partington, and called to a boy named Smith, who, however, 
tripped and fell over the live rail. Then another boy came and 
helped Rudd to place Smith on the bank. They afterwards 
managed to remove Partington just as a L. and N W. train was 
coming. The doctor states that Partington was rescued. in the nick 
of time; he was unconscious when removed from .he track. 


 London.—L.C.C. — On Tuesday the Highways Com- 
mittee stated that inquiries had been made of several companies 
with a view to securing & temporary supply of power for working 
the tramways from the Strand, via the subway, to the Angel at 
Islington. As a result, an offer had been obtained from the County 
of London Co., which it was desirable to accept. The company 
would deliver power in bulk to the Council's mains at a point near 
the Holborn Town Hall, at a pressure of 530 volts; the price 
to be charged was 1d. per unit, the Council guarantee ng a minimum 
consumption of 500,000 units per annum, with a maximum demand 
of 400 kw. It was propo ed to enter into an agreement with the 
company for one year certain, the Council to have the right to 
obtain a supply for a further period at a price not higher than 1d. 
per unit. The Cominittee also proposed to entrust Messrs. J. 
Mowlem & Co. with the work of reconstructing the tramways n 
Theobald's Road for the sum of £17,068, as an extension of that 
company's contract in regard to the lines in Rosebery Avenue, 
to obtain the special track work for those tramways from the 
Hadtield Steel Foundry Co. for £8,335, and to procure 16 single- 
deck ears for use on the hnes. 

"The Council postponed the consideration of recommendations in 
favour of applying to Parliament in the next Session for powers to 
construct the undermentioned tramways:—(1) From the Plough, 
Clapham, via Clapham Common north side and Cedars Road, to 
Lavender Hill tramways; (2) from Seven Sisters Road (existing 
tramways), via Amhurst Park, to Upper Clapton Road (existing 
tramways); (3) from Aldgate (existing lines), vie the Tower 
Bridge Northern Approach, to a point near the Tower Bridge ; 
(4) from the Lea Bridge Road Terminus, civ Lea Bridge Road, to 
Upper Clapton Road (existing tramways); (5) from Tooting 
Broadway via Mitcham Road, to the county boundary near Tooting 
Juuction Railway Station; (6) from High Street Streatham 
terminus, tia Streatham High Road, to the county boundary at 
Norbury, with down line via Gleneldon Road, Bournevale Road 
and Stanthope Road; and (7) from near the Marble Arch, viu 
Edgware Road, Maida Vale and High Road, Kilburn, to the county 
boundary at Cricklewood. The estimated cost of the lines is 
£414,160. 

It was decided to sanction an expenditure of £59,394 for the 
equipment of the tramways from the Strand via the tramway sub- 
way to Theobald’s Road, and for the reconstruction of the tram- 
ways in the latter road to the authorised lines in Rosebery Avenue ; 
an outlay of £53,630 for car-shed and sub-stations in Battersea and 
Wandsworth; and £30,000 for the foundations and chimney of 
the second portion of the Greenwich power station. 

The Highways Committee reported that it was of great import- 
ance, in order to minimise the risk of accidents on the tramways, 
to ensure that the eyesight of the drivers should be good, and 
arrangements had been made for the testing of the men. So far 
the sight of about 340 men had been tested, and it had been found 
necessary to reject 40 of the men for further service as drivers, 
either through colour blindness or defective sight generally. The 
Committee had been anxious, however, that the men declared untit 
should not lose employment, but should be provided with other 
work for which their eycsight would be sufficiently good. — It 
would, therefore, be of interest to learn that out of the 40 men in 
question, 28 had been given employment as conductors, four: as 
assistant regulators, two as carmen, two as pointsmen, one as a car 
washer, and one as a vanman, while the remaining two had resigned, 
It was proposed to continue the practice of finding other employ- 
ment for drivers whose eyesight proved to be defective. 

For the construction of tramways on the conduit system from 
York Road, Wandsworth, through Garratt Lane, to Tooting, the 
Committee recommends the Council to accept the tender of Messrs. 
Dick, Kerr and Co., Ltd., at £96,242 88.7d. The engineer's estimate 
for the work was £98,736 5s. Gd. : 

The reconstruction of the horse tramways from North Street, 
Wandsworth, to Westminster Bridge is also to be taken in hand, 
and the Committee recommends the acceptance of the tender of 
Messrs. J. G. White & Co., Ltd.. at £163,574 11s. 2d. In this cafe 
the engineers estimate was £165.491 4s. 10d. In the first ease 
paving work for the street widenings is included in the tender, 
but in the second case the tender is exclusive of this work. 

METROPOLITAN HatLwaAy.— Whilst being shunted into a siding 
between Moorgate Street and Aldersgate last week, an electric train 
on the Metropolitan Railway came into contact with the wall, and 
became wedged. A quantity of brickwork was dislodged and the 
footboard of the train was broken off. The accident war, doubtless, 


time, until the 


due to the great length of the new coaches and the overhang in 
going round curves. The train service was not interrupted. — — 

C.L. RAiLwav.—According to the Daily Mail, fire broke out in a 
carriage on the Central London Electric Railway on Monday last, 
but two officials suppressed the outbreak with a fire extinguisher 
before scrious damage was done. 

DEPTFORD.— Notice was received from the electrical engineer of 
the L.C.C. by the Borough Council on Tuesday of intention to 
lay underground electric mains in Lewisham High Road ia con- 
nection with the proposed tramways. He wrote in reply to a 
suggestion previously received from the local authority, that he 
eould not agree to lay the ducts only under the tramway margins or 
&n the clear way between the tracks, unless there should not be 
sufficient room for them under the footpaths, and he pointed out 
that the L.C.C. was acting in the matter under Clause 6 of the 
Electrical Power Act of 1900. 'lhe surveyor was authorised to 
interview the electrical engineer of the London Cownty Council 
with a view to an amicable arrangement being arrived at. 

District Rarnway.—On Tuesday last, on the section of the Dis- 
trict Railway between Richmond and Whitechapel, the steam trains 
were superseded by electric trains, about 20 of which were running. 
The section between Whitechapel and New Cross continues to be 
served, the trains withdrawn between those two stations being 
made up for by a service supplied by the London, Brighton and 
South Coast Railway. The Wimbledon to East Ham service and the 
Circle service will continue to be supplied as at. present. 


L, T. and S, Railway.—The directors in their report 
gay that the work of widening the line between Bow and Barking 
is approaching completion, and the electrical equipment of the 
section between the junction with the Whitechapel and Bow Rail- 
way at Campbell Road, Bow, and East Ham, is finisher, The 
District Company's electric trains will shortly be extended to Mast 
Ham. 


Metropolitan District Railway.—The report for the 
half-vear says that the introduction of zone fares has been post- 
poned pending the complete installation of electric traction and 
the consequent inereased train service, The work of electrification 
is now pract cally completed. The power house is m working 
order. The sub-stations are completed, and the whole of the 
cables are laid throughout the company’s system. Electric trains 
are now running between Ealing and Whitechapel, and from 
Harrow to Mill Hill Park, and from Hounslow to South Acton. 
A service is also running between High Street, Kensington, and 
Putney. Further electric trains will from time to time, as cars 
are delivered, be brought into running in substitution for the steam 
service. With a view to provide the balance of the moneys 
required for clectrical equipment and to meet other obligations, it 
18 proposed to sell surplus freehold lands and properties of the 
company to the value of £250,000. 


Metropolitan Railway.—^At the half-ycarly meeting on 
27th ult., Sir Charles McLaren, M.P., the chairman, said that some 
alteration had been made in their classes, consequent upon bringing 
into traffic their new electrical cars, which were of two classes only, 
and therefore between all stations from Baker Strect to Harrow and 
Uxbridge, and from those stations to the “circle,” they now issued 
only first and third-class tickets. They would do the same thing 
as regarded persons travelling between Hammersmith and stations 
on the * cirele ” so soon as the electrical service was in full working 
on that line, and he thought that he might say now that they would 
have only two classes between Harrow and Verney junction in the 
near future It was proposed to pay a dividend at the rate of 
24 per cent. per annum. Of course, they did not like to see a 
smaller dividend declared, but in the present instance the circum- 
stances were altogether exceptional, and a temporary decline in the 
rate of distribution was fully expected by the board, and also by 
those shareholders who were acquainted with the circumstances. 
The necessity of working by stcam and clectricity at the same 
time, as he pointed out last January, was unavoidably attended 
with greater expense than the working by one system alone, and, 
while they would not keep steam trains on the “electrified” 
portion of the line for a day longer than was necessary, if was 
absolutely essential to use both forms of motive power for a 
staff got thoroughly used to the working of 
the electrical trains. That transition was not yet completed, 
nor did the directors expect that it would be for another six months. 
The cost of making the change from steam to electricity was 
proving rather greater than was at one time anticipated, but he 
was perfectly satisfied. that they had taken the riglit course, and 
that in a short time they would reap the benefit of the alteration. 
It was only right to say that they were again passing through a 
very trying hulf-vear, because they had not yet wholly surmounted 
the difficulties of transition. The company commenced on January 
Ist last to run some electric trains between Baker Street and 
Harrow, and between Harrow and Uxbridge. The number of these 
trains had been eradnually inereased. until the whole of the service 
on the extension lines between Baker Street and Harrow and 
Uxbridze was now worked electrically, though they still had the 
trains from Baker Street to and from stations beyond Harrow, on 
the Aylesbury line, worked by steam, They had had some few 
failures and stoppages while bringing in the electrical service, but 
nothing vf a serious character, and certainly nothing more than 
might be regarded as inevitable in the making of so radical a 
change. With reference to the working of the “circle” by agree- 
ment with the District Co., they made arrangements to commence 
t» work all the trains on the “up” road electrically on the 
lst inst, but, unfortunately, the service over the District Co.’s 
part of the “circle” had to, be discontinued in the course of n few 
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hours, as certain difficulties became apparent in connection with the 
conductor rails and car equipments. The matter was still in 
negotiation with the District Co., with a view to deciding upon the 
necessary slight alterations to be made, and they hoped to be ina 
position very soon to resume continuous working round the 
" circle " with electric trains. In the meantime this company was 
running a service of electric trains between 7 a.m. and midnight in 
addition to the ordinary service of steam trains on their portion 
of the “circle,” namely, between South Kensington and Aldgate, 
ria Paddington. Mr. Parker, the consulting engineer, had stated 
that there seemed to be little doubt that they would ultimately be 
able to produce their energy at the low figure of 4d. per unit. 


Middlesex.—It was resolved by the County Council, on 
July 27th, that subject to the Herts County Council agreeing to 
construct its authorised light railway from the Middlesex and 
Herts boundary to Watford, the necessary steps be taken with a 
view to application being madé in November next to the Light 
Railway Commissioners for an Order authorising the Middlesex 
County Council to construct a light railway 24 miles in length, 
from the Edgware Road at its intersection with Watford Road, 
through the village of Great Stanmore, and terminating in the 
Bushey Heath Road at the boundary of the counties of Middlesex 
and Hertfordshire. The county engineer was authorised to engage 
temporary assistance in connection with the light railway scheme. 


Morley.—At a meeting of the T.C. on Monday, the 
town clerk was instructed to write to the British Electric Traction 
Co. stating that the Corporation was anxious to have the Morley 
tramways completed with as little delay as possible, also to ask the 
company if it would give an undertaking that the light railway 
would be completed within the period if the Council agreed to the 
company's application for an extension of time. In the event of the 
reply being unsatisfactory, the town clerk will submit the whole facts 
to the Board of Trade. The company has already obtained one or 
two extensions of the Spen Valley and Morley Light Railways 
Order, and is now applying for a further extension. 


Salford.—At the Manchester Assizes last week, John 
Trueman brought an action against the Corporation to recover 
damages for personal injuries sustained in consequence of the 
negligence of the Corporation tramway service. The plaintiff's 
case was that while riding on the outside of a Salford tramcar on 
August 30th, 1904, he was struck by the trolley pole, which was 
hanging loose. The blow rendered him unconscious, and he had 
since suffered from neryousness. Negligence was admitted, and 
the jury awarded plaintiff £90. 


S, E. Railway and Tramways Competition.—In his 
address to the S. E. R. shareholderson July 31st, Mr. Cosmo Bonsor said 
that the competition of the glectric tramways had drawn from the rail- 
way a large number of their short-journey passengers ; the principal 
districts in which they had suffered were Brixton, Peckham, and 
the neighbouring stations. They could not expect to compete 
satisfactorily with the clectric tramways, but the traffic taken from 
them was not particularly profitable, and they also had the con- 
solation of knowing that when they came to appeal against the 
assessments in the districts mentioned they would be able to plead 
for a reduction in the amount of the rates paid by them by referring 
to the competition set up against them. 


South  Africa,—DcnRBAN.—Further extensions of the 
municipal tramways are being projected, to include duplication of 
the track along Umbilo Road from Berea to Davenport Road, and 
also the Alice Street extension to Old Dutch Road to be followed 
later with the Umgeni Road extension. The doubling of the track 
in Berea Road has been completed as far as Musgrave Junction, 
and was put into use on the Ist ult., affording a 5-minute service 
in place of 74-minute. 


West Ham.—The accounts of the Corporation tram- 
ways for the year ending March 31st last show that the 
gross profit for the year was £23,198. Of this sum £9,020 is 
absorbed by interest on the undertaking, and £7,418 by the sinking 
and renewal fund, and £7,000 has been allotted to the relief of 
rates. 


TELEGRAPH AND TELEPHONE NOTES. 


-—— ——À——— —À 


Internal and External Telegraph Charges of the 
Australian Commonwealth.—The dates of adhesion to the 
International Telegraph Convention of the various Colonies now 
forming the Commonwealth and New Zealand are as follows :—South 
Australia, May 27th, 1578 ; New Zealand, June 3rd, 1878; Victoria, 
January lst, 1840; New South Wales, February 25th, 1884; 
Tasmania, July sth, 1885; Western Australia, January Ist, 1894; 


Queensland, April 9th, 1896; Commonwealth, January Ist, 1903; . 


Eastern Extension Co., May 1st, 1963. 

As regards telegrams external to the Commonwealth, the internal 
and transit charges exaeted are identical, and, as notitied by the Berne 
International Office in its notification No. 541, Junejilst, 1902, as 
follows :— For Government telegrams, 41:6 centimes per word ; for 
ordinary private telegrams,. 52:08 centimes per word; for Press 
telegrams, 20:8 centimes por word, 


The present share taken by the Eastern group in the rates for 


: telegrams to Australia and New Zealand is divided up as 


follows :— 
'To Australian To New 

- Commonwealth. Zealand. 
Europe to coast of Australia ,.. 3:2292 fr. 2:8292 fr. 
Commonwealth  ... sud : 5208 fr. "5208 fr. 
Australia-New Zealand cable ... — “30 fr. 
New Zealand T T" "- — "10 fr. 

975 fr. 375 fr. 


Telegraph Rates in Australia and New | Zealand, —The present 
internal charges for telegrams throughout the Australian Common- 
wealth are as follows :— 


For telegrams within the boundaries of each State, 

16 words, including signature aud address, town 

and suburban within prescribed limits, or within 
15 miles from the starting station en 6d. 
Other offices  ... ns T i jin — 9d. 
Extra words, each "T — T T" T 1d. 
Press Rates.—25 words and under - ips wes 6d. 
Exceeding 25 words, but under 50 ... — — 6d. 
Exceeding 50 words, but under 100 ... iv ,. 1s. 6d. 
For every additional 50 words or portion thereof... — 9d. 


Between the various States of the Commonwealth— 


16 words, including signature and addres ... .. ds. 

Extra words, each -— ee T 1d. 
Press rates:—-- 

25 words and under  ... xm iv T .. is. 

Exceeding 25 words, but not 50 1s. Gd. 


Exceeding 50 words, but not 100 -. .. " 3s. 
Every additional 50 words, or portion thereof — ... 1s. 
(Address and signature not charged for.) 


In addition to the rate for ordinary telegrams to Tasmania, a 
cable charge of 3d. per word is added. On Press telegrams from 
and to Tasmania, the charges to be as follows:—100 words or 
under, 1s.; each additional 50 words or under, 6d. extra. Double 
prescribed rates are charged on telegrams (Press excepted) tendered 
for transmission after usual business hours, and on Sunday, 
Christmas Day, Good Friday ; and on other days between 6 p.m. 
and 7 a.m., and for “ urgent telegrams.” 

The charge to or from New Zealand and any of the States of the 
Commonwealth is 44d. per word to the public, with the exception 
of ''asmania, when the charge is 5d. per word. 

The internal rate throughout New Zealand is as follows :— For 
the first 12 words, or less, including address and signature, 6d. for 
ordinary telegrams; for every additional word, 1d. For urgent 
telegrams the first 12 words or less, including address and signature, 
ls. ; for every additional word, 2d. On Sundays, for offices which 
open both morning and evening, the above rates; at other offices, 
double the above rates. i 

The terminal tax of 4d. per word is charged by New Zealand for 
messages exchanged with the Australian Commonwealth, except 
Press messages; for all other messages the terminal tax is 1d., as 
against 5d. per word charged by the Commonwealth. 


London.— MaryLEBONE.—Mr. Paul Taylor sat last 
week as arbitrator in a dispute between the Postmaster-Gencral 
and the Marylebone Borough Council. The local authority claimed 
a sum from the Post Office for repairsto thoroughfares after the 
laying of underground wires, and until that money was paid it 
declined to allow other wires to be laid. After a protracted hear- 
ing Mr. Taylor decided that the wayleaves appled for by the Post- 
master-General ought to be granted by the Council, irrespective of 
any dispute as to the cost of previous transactions between them. 


London-Rome Telephony.—A special instrument 
invented by an Italian professor, Q. Majorama, is now being experi- 
mented with for telephonic purposes between London and Rome. 
The central office at London clearly heard every word of a con- 
versation with Home, although the distance is more than 1,500 
kilometres as the crow flies.— Revue de P Electricité. 


Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED. REPAIRED. 


Trinidad-Demerara (No.2) .. -— i .. duly 28, 1905 .. 
Trinidad-Demerara (No. 1) .. xà T . Aug. 26, 1901 .. 


St. Lucia-Martinique .. - .. May 7, 1902 
Dominica-Martinique .. May 7,1902  .. 
Cayenne- Pinheiro - $i . Aug. 13, 1902 .. 
Reissa-Issa (Yemen) Camaran Oct. 22, 1902 
Tarifa-Tangier .. . Jan. 18, 1904 


Viadivostock-Nagasaki - T" .. Feb. 9, 1901 
Closed { Port Arthur-Chifu pa T 
Jamaica-Colon  .. si s " " - 
Bolama.Bissao .. ks os a ee . June 21, 1905 .. 
Iquique-Antofagasta .. “a ss " .. July 21, 1905 .. 
Antofagasta-La Serena .. - os bo .. July 21, 1905 .. 
Cadiz-Tenerif - ss ; ; .. July 20, 1905 .. 
Paramaribo-Cayenne .. May 25, 1905 .. 
Lagos-Kotonon . July 29, 1905 .. 


LANDLINES. 

.. July 98,1902 . 

.. Kept. 27, 1904 .. 

.. July 10, 1905 .. 
. July 18, 1905 . 


Puerto-Barrios 

Kertch-BSoutehoum 

Alaska landlines .. s ET m " 
Communication with Brazil ria Galveston 


Wireless Telegraphy in America,—According to the 
Daily Erpress, Father J. F. Murgas, of Wilkesbarre, California, has 
invented a new system of wireless telegraphy, for which he has 
been paid £20,000, We take no responsibility for the accuracy of 
the report. ` 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Acton.—Auegnst 21st. Arc lamp carbons and house fuse 
boxes for 12 months for the U.D.C. Sec “ Official Notices " to-day. 


Dublin.—August 15th. Alterations to coal storing and 
conveying plant at Pigeon House generating station. See “ Official 
Notices" to-day. - " š 


Ebbw Vale, — August 5th. Cables, overhead lines, 


street lamps and fittings, and meters, for the U.D.C. See “ Official 
Notices ” July lth. 


India.— August 9th. The Restat of State for India 
is inviting tenders for:—(1) Rolled material for wagons. (2) Elec- 
trie travelling cranes (40 tons) Conditions on application to the 
Director-General of Stores, India Office, Whitehall, S.W. 


Mussoorie (EIndia).—October 23rd. Supply and erec- 
tion of stecl power pipes, water motors, alternators with exciters, 
switchboards complete, transformers, induction motors, pumps, 
workshop machines; also bare copper overhead mains, jnsulators, 


and lightning arresters, arc and incandescent lamps, telephone 


equipment, workshop tools and general stores. See “ Official 
Notices " July 14th. 


Spain,—August 19th. The Director-General of the 
Telegraph Department, Carretas, 10, Madrid, invites tenders for 
the supply of 50 tons of galvanised iron wire, 4 millimetres in 
diameter and 5 tons of bronze wire 2 millimetres in diameter. 
The Sfenderd says that the maximum price at which tenders 
will be received is 1,570 pesetas (about £47; per ton for galvan- 
ised iron. wire, and 3,450 pesetas (about £108) per ton for bronze 
wire. A deposit of 5 per cent. of the value of the goods at 
the upset price is required to qualify any tender, “A foreigner, 
when entering into contracts for the perfurmance of public works 
in Spain, must renounce by public act all rights to whieh he might 
be entitled by virtue of the law of his own country in so far as his 
contract is concerned, and accept any administrative decisions that 
may be issued respecting questions arising from that contract. In 
entering into such contracts a local agent is a practical necessity.” 


Npain.—^eptember 20th. The Directorate-General of 
Public Works, Madrid, is inviting tenders for the concession of an 
electric tramway in Zaragoza. The Standard says that an 
application for this concession has already been made by the 
Zaragoza Tramways Co., who, at the same rates, will enjoy certain 
preferential rights over other tenderers... The competition will 
turn, in the first place, on the reduction of the tariffs proposed ; 
and if two or more identical propositions are made, a further 
competition will take place verbally as to what reduction (if any) 
of the period (60 years! of the concession tenderers may be prepared 
to accept, Deposit 474 pesetas (£14). 


War Office.—September 1st. Tenders invited for the 
purchase of surplus boilers, dynamos, &c., at Bermuda, Barbados, 
St. Helena and Woolwich. See “ Ofticial Notices" July 7th. 


CLOSED. j 


Bolton and Bury.—The Corporation has accepted the 
tender of Triumph Stoker, Ltd., of London and Leeds, for two 
more of their mechanical stokers for the new boilers for the 
electricity works. The Bury Corporation has also accepted the 
tender of the same company for stokers for its electricity works. 


Camberwell.—The B.C. has accepted the tender of 
H. M. Leaf, at £881 (including £250 for fittings, &e.), for wiring 
the new baths in Old Kent Road. 


Fulham.—The following tenders were received by the 
Electricity Department for contract P for the supply and con- 


struction of extension of cables, feeders, &e. That of Messrs. 
W.'l. Henley's Co. was accepted by the Council + — 


W. F. Dennis & Co.. Ltd. E .. £1,779 7 
Johnson & Phillips’ Ele etric Cable Works ai .. 1780 4- 
The Electrical Co., Ltd: , yi .. 1.905 7 
British Insulated '« Helsby Cables Co. (stoneware 
ducts) Ss , 2,000 8 
Do. do. "(fibre ducts) 2,064 18 
Western Electric Co. ICT T x Y .. 2,043 19 
Do. do. 2,115 19 
W. T. Henley's Telegr aph Works "(fibre ducts) 
(accepted) .. : 2.005 3 
Do. ‘do. "(stone w are e casing) 2,012 3 
Callender's Cable Construction Co. jx ws . 904 2 
W. T. Glover & Co., Ltd... T MN px .. 2,132 8 
St. Helens Cable Co., Ltd. .. T A a .. 2,209 0 
Do. s P 2,515 15 
Siemens Bros. & Co., Ltd. (fibre conduit) "S 02.302 10 
Do. do. (stoneware casing) .. 9,420» Q 


G.P.0.—The Post, Office Telegraphs Department have 
accepted Messrs, Johnson & Phillips's tender for 8 miles 2 23 VLR. 
cable, 


- 


Islington. — The B.C. has received the following 
tenders :— 
One 1,500-kw. turbo-generator exciter, condensing plant, &c. :— 


Mather & Platt "T .. £14,660 
British Thomson. Houston Co. (Mirlees- Watson condenser) .. 10,064 
Do. (Worthington condenser) ee ae v» - 9,682 

Do. (Allen's condenser) ae oe as - TA 9,680 
Bruce Peebles & Co. (Parsons turbine) i» ae ity x 9,750 
Do. (British turbine) .. 6 bs ae RSL 

Do. (Richardsons, Westgarth turbine) Va 8,170 
Willans & Robinson (Bruce Peebles alternator) .. E ia 9,078 
Do. (General Electric Co's alternator) .. le zu R,941 

Do. (Dick, Kerr's alternator) be Neale 8,258 
Brush Blectrical Engineering oe x " - es R,ATI 
nun Westinghouse Co.. - és s 8,430 
. A. P ns & Co.. sè ee S TER T 8.405 
G bern] Eicctric Co. (Parsons turbine) 2 cx. LM ae 8,192 
De. (Brush turbine) .. s ie ay P " 7,445 


NATURAL DRAUGHT Coona TOWER. 
Richardsons, Westgarth T. Co. vx Tus M = oi Es 1,852 


E. F. Jarvis .. : v ae d vá T T 1,580 
Worthington Pump ‘Co. .. - ee vs is se d 1,226 
Mather & Platt du : -— os de c 1,190 
Baleke & Co. bio prov isionally) ne Ss " v 1,118 
Klein .. wk ` B ie 25 "m 1,101 
Rossland xs a " gs T ea T Vs m Mo 
Couper.. ee? Cs - xd Pa vx és mn "T 

Zschocke P T" $^ - " er iA ex a 940 


| 


800 ft. of 20-in. diameter stecl riveted pipe for circulating mains, 
together with 12 bends of the same diameter :— 


Spencer & Co: (accepted provisionally) .. ^ e 0e £44612 0 


London.—The Highways Committee of the London 
County Council has received the following tenders for the recon- 
struction of the tramways from North Street, Wandsworth, via 
York Road, Battersea Park Road, &c., to West minster Bridge, 
including lines in Lambeth Road and Falcon Road :— 


Paving works 


Tramo ays for street Total. 

Tos . widenings. 
J. G. White & Co. recommenda £169,874 11 2 £35,371 B 4 £199,245 14 6 
Dick, Kerr & Co.  .. ms 169,736 80 30,483 2 3 200,219 10 3 
W. Griffiths & Co .. A .. 1734830 4 1 30,547 14 2 201,377 18 3 
George Law. Kidderminster 2 177,284 19 6 27,370 0 6 204,655 0 0 
Muirhead, Greig & Matthews 175,548 12 4 35,066 9 "7 210,615 112 

7 


Engineers’ revised estimates .. £165,491 4 10 £33,491 14 £198,982 19 5 


Tin undernoted tenders have been submitted for the supply of 
one 5-ton and one 23-ton overhead travelling crane for use at the 
New Cross car-shed :-— 


Carrick & Ritchie : s ai a ix .. £859 0 0* 


Herbert Morris & Bastert wi v í A 88113 7° 

e 915 0 0 

John Hitchen & Son  .. &s sig 3 %0 0 0 

7 1,010 0 0 

Joseph Booth & Bros. .. 952 6 0 
Jessop & Appleby Bros. (Leicester i and London), Tad. 

, (recommended) .. s 1,009 0 0 ' 
Thomas Broadbent & Sons bo we .. 1,102 2 OF 
Leeds Engineering and Hydraulic Co. ud s .. 112R17 0 
C. & A. Musker (1901), Ltd. si rae » 114 4 0 
Dewsbury Electric Manufacturing Co. T is . 120 5 0 
James Spencer & Co. . Fe bd : .. 1,310 0 0 
John Musgrave & Sons se T . 1498 0 0 


The tenders marked. with an asterisk were not to specification. 


London.—The County of London Electric Supply Co. 
have placed an order with Messrs. Johnson & Phillips for a number 
of hot-wire amnieters and transformers, : : 


Loughborough, — The following tenders for a year's 
supply of stores, Åc., have been accepted by the Electricity Com- 
mittee :— 


No,1.—OiLs. (16 tenders.) 


Highest jd Valvoline Oil Co. (21 tenders.) 

Lowest - Blumann & Stern. Highest Brush Elec. Eng. Co. 

Accepted .. Valvoline Oil Co. Lowest Rhodes Elecl. Co. 

Recommended for acceptance : —Brush 
Electrical Engineering Co. 


No. 7.—-440-voLT Motors AXD STARTERS. 


No. 2.—Enxaixnk Room Stones, 
(12 tenders.) 
Highest °.. United Asbestos Co, No, 8 —220-vor T MOTORS AND STARTERS, 
Lowest ix George Hatch, Ltd. (14 tenders.) F 
Accepted  .. George Hatch, Ltd. Highest .. Brnsh Elec. Eng. Co. 
Lowest ee Crompton & Co. 
Crompton & Co. 


Accepted .. {Bray Markham and 
Reiss. 


No. 8.— CanrEs. (15 tenders.) 
Highest i Siemens Bros. & Co. 
Lowest aii St. Helens Cable Co. 
Accepted  .. W. T. Henley's, Ltd. 


(Second lowest.) No. 9.—TRONMONGERY, SUNDHIES, 


No. 4.—CABLE ACCESSORIES, 1 eDOCS) i 
(dS tenders.) — P uon i McGeoch & Co. 

; west b n S S 
Highest —.. W.T.Glover& Co. gecepted |l OW Anatoa & Son, 
Lowest - Siemens Bros. & Co. (Loughborougl 
Accepted  .. W. T. Henley's, Ltd. 8 ghi. 

(Second lowest.) 


L] 
No, 5.—Hov«r Brnvice METERS, 
(12 tenders.) 
Highest .. General Electric Co, Highest ee 
Lowest .. International Elec. Co. Lowest 
Accepted .. B. T.H.Co. Accepted 
(Second lowest.) 


No. 10.—HovsE SERVICE FUSES. 
(19 tenders.) 
W. F. Jones. 
W. T. Henley's, Ltd. 
W. T. Henley's, Ltd. 


No. 6..—HwiTCHES AND FUSES. 


No. 11.-- TURBINE GENERATOR BRUSHES 
(23 tenders.) 


(2 tenders.) > 

Highest — ,. Johnson & Phillips. Highest .. C. A. Parsons. 
Lowest ..  Mnrples, Leach & Co. Lowest p Brush Elec. Eng. Co. 
Accepted .. Marples, Leach & Co. Accepted .. Brush Elec. Eng. Co, 
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Mull.—The Corporation ` E.L. Committee on Friday 
accepted the following tenders :— 


Ferranti, Ltd., switchboard (first half), 23,950. _ 

Oldham Boiler Co., six Lancashire boilers, £4,013. l 

Lahmeyer Electrical Co., Ltd., bigh-tension steam dynamo, £4,066 3s., low. 
tension ditto, £3,898 158. 


Metropolitan Asylums Board. — The Board has 
accepted the tender of Mersrs. Johnson & Phillips for a year's 
supply of cables, concentric for c.c. system, and flexible wires. 


' Middlesex, —The County Council has accepted the tender 
of Mestr. Dick, Kerr & Co., at £776, for constructing junctions aad 
eross-ever roads nt the Stanbridge Park tramway depot. ' 


Stepney.—The B.C. has accepted an offer by the Under- 
feed Staker Co., Ltd., for an automatic stoker, to he six months on 
trial, aud if successful it is to be purchased for £452. If unsuccess- 
iul, a rental of £30 is to be paid. 


* 


REVIEWS. 


Elekirische Traktion. By G. SATTLER.. Being the eleventh 


volume of * Repetitorien der Elektrotechnik." Edited by 
A. Kónigswerther. Hanover: Gebrüder Jünecke. 1905. 
Price M. 4.20. | 


Ag indicated by the title of the series to which it belongs, 
this hook contains à summary of information connected. with 
electrical traction. The small space available has compelled 
the author to confine himself more especially to standard 
electric tramway practice, so that whilst. failing to give any- 
thing like a complete summary of electrical traction. in 
evneral, he has succeeded in giving a connected and well- 
arranged account of this particular part of the subject. 

A previous knowledge of the elements of . the subject. is 
assumed, although the derivation of the various formule 
used is generally sufficiently indicated. In order to save 
space. all the figures are diagrammatic, and no merely 
descriptive photographs are included. | 

The book is divided into nine short sections on the fol- 
lowing subjects :—The resistance to motion of electrically- 
driven vehicles, motors for electric traction, the calculation 
of the energy consumption, the calculation of the supply 
cables, the laying of the cables, the overhead construction, 
methods of current supply and collection, electrical auto- 
mobiles, and quantity and price estimates. 

The sections dealing with the line are more complete and 
detailed than those dealing with the design of the motors 
and their regulating apparatus, but this is, perhaps, advan- 
tareous, as the latter subject is far more fully dealt with than 
the former in the ordinary text-books. . 

One or tivo errors have crept into the book, such as the 
figure on p. 27, which shows the motors short-circuited 
Instead of connected in parallel on certaiir steps of the con- 
troller, also some confusion between metres, centimetres and 
millimetres on pp. 113, 115 and 126. But the information 
is, on the whole, accurate and the book should prove useful 
for reference purposes both to the advanced technical college 
student, and to the junior tramway engineer. 


Uber den Wirkungsgrad und diB practische Bedeutung der 
gebráuchlichsfen Lichiquellen. By W. WEDDING. Mün- 
chen and Berlin: R. Oldenbourg. 1905. 


This short monograph, reprinted from the Journal für 


Gasheleuchtung, forms an interesting and valuable contribu- 
tion to the vexed question of the relative advantages of 
arious sources of light. The first part is given up to,a 
description of the apparatus used and of the results obtained 
in a series of comparative tests carried out on typical 
examples of the following sources of light :—(1) Petroleum 
lamp ; (2) Petrol incandescent lamp ; (3) Incandescent gas 
lamp; (4) High pressure gas lamp ; (5) Lucas lamp; (6) 
Millennium light; (7) Incattdescent electric lamp; (8) 
Osmium lamp; (9) Nernst lamp; (10) Arc lamp (ordinary 
und flame). The chief object of these tests was to determine 
exactly what pereontage of the total energy was effective in 
producing the visible rays. For this purpose a sensitive 
bolometer, in combination with a delicate Wheatstone 
bridge arrangement for measuring the resistance, was used, 


Ll 


From the temperature rise of the bolometer grids the total 
(visible and invisible) energy radiated per 1 sq. cm. of the 
surface of a l-metre radius sphere surrounding the lamp, 
was first determined, and then, by interposing a vessel of 
water between lamp and bolometer, the heat rays were com- 
pletely filtered out, and practically a direct measurement of 
the visible ray energy was obtained. The following informa- 
tion is tabulated for each lamp :— -. 

l. The mean total energy radiated per 1 sq. cm. of a 
1-metre radius sphere. m M. 

2. The mean value ef the energy. actually producing light 
per 1 sq. cm. of a 1-metre radius sphere. 

3. The efficiency of the lamp stated as the ratio of the 
number of watts actually effective and producing rays to the 
total number of watts absorbed in the lamp (in the case of 
material combustibles, the total watts absorbed were deter- 
mined from the weight consumed and the calorific value of 
the material). | m 

4. The ratio of the total light radiated above the hori- 
zontal plane to that radiated below it. 

. Complete candle-power curves and curves of energy 
radiated at all angles are also given in each case, but there 
is no information as to the photometric methods employed. 

Part I: concludes with a convenient table summarising all 
the results, and also giving the cost per candle-power-hour 
and the volume of carbonic acid. liberated per hour in each 
case, 

It is interesting to note that whilst the efficiencies of the 
lamps, though always under 1 per cent., differ widely, 
the visible ray energy per candle power is almost constant, 
ranging only from 1077 to 107* watts per sq. cm. of a 
1-metre radius sphere. 

In the second part of the paper Prof. Wedding points out 


the impossibility of coming to any general decision us to the 


superiority of one source of light overanother. The cost per 


candle-power-hour alone forms no safe criterion, and for every - 


particular case, such as the lighting of. small living rooms, 
the lighting of workshops, shop windows, strects, &c., the 
effects of a number of factors must be separately considered. 
The mean spherical or hemispherical candle-power, the 
steadiness and colour of the light, the heat and the burnt pro- 
ducta given off, the cost of attendance and upkeep are some of 
these factors, and it is only after a thorough consideration of 
these that a just decision as to the advisability of employing 
oie form of light rather than another in any particular care 
can be arrived at. j | | 
A fairly complete qualitative examination of this sort for 
half a dozen typical cases is given, and some of the con- 
clusions arrived at are that: For the “small man,” with 
whom cheapness is the first consideration, the ordinary petre- 
leum lamp probably still holds the first place. For the 


lighting of the better class houses and workshops, severe: 


competition exists between incandescent gas lamps and the 
various types of clectric incandescent lamps, whilst for large 
halls and for street lighting there are indications that the 
supremacy of the are lamp may be interfered with by the 
new types of high pressure gas lamps. 


, 


The Induction Motor as Generator.—Iu the May 
number of the Journal of the South African Association of Engi- 
neers, besides discussions and replies to discussions on various 
papers previously read, there was included a paper by Mr. T. P. E. 
Butt on the subject above named. The author described rome 
experiments whieh he had carried out in connection with a pro- 
posal to supply a portion of the lighting of Johannesburg from the 
electrical plant of the Robinson Deep G.M. Co.; additional plant 
was required for the purpose, and Mr. Butt suggested that a disused 
induction motor of 300 H.p. should be utilised as a generator, being 
driven from one of the mill engines of 500 n.r. A disused plating 
dynamo provided exciting current, which was supplied to the rotor 
through the ordinary slip rings, the rotor winding being of the 
three-phase type; two of the branches were put in parallel with 
one another, and in series with the third, this connection being 
found more economical than to omit one branch altogether. Under 


‘these conditions the machine worked well as a generator, giving 


normally 260 Kw. as a maximum, aud up to 315 Kw. on emergency, 
with an excitation of 84 Kw. at the last-named load. With a light- 
ing load of 220 kw. the excitation was 4'ó kw. The results were 
considered very successful, and obviously the possibility of quickly 
converting an induction motor into a generator without impairing 
its qualities as a motor is a decided advantage, for which it has not 
usually reccived due credit. : PU 


j 
`~ 


. 


es ————Á—á—"/ÓÁÍÁÀMÜÁÀÀ HÀ" À—Q P—————'' V ———————— 


186 


THE ELECTRICAL REVIEW. 


[Vol. 57. No. 1,445, Aucust 4, 1905. 


EEE. ene ae 


FORTHCOMING EVENTS. 


Saturday, August 5th.—At 2 p.m. North of England Institute of Mining and 
Mechanical Engineers. Annual general meeting at Newcastle. 
“The Determination of the Specific Electrical Resistance of Coal, 
Ore, &c.," by G. C. Wood. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tux following orders have just been issued :— 


Thursday, August 10th.—Recruits and non-efficients for Isle of Wight Camp, 
parade at Waterloo Station (L. and 8. W.R.) at 12 noon. ` s 
Saturday, August 12th.— Efficients for Isle of Wight Camp, parade at Waterloo 

Station (L. and 8.W,R.) at 12 noon. ` 


J. J. F. O'RuavGRNESSY, Captain. 
For O.C.E.E.R.E.(V .). 


€—— 
NOTES. 


The Administrative Power Bill.—It is more than 
probable that the consideration of this Bill by Sir James Kitson's 
Committee will have been brought to a conclusion before this issuc 
reaches our readers’ hands. On Wednesday the Hon. J. D. Fitz- 
gerald, K.C., on behalf of the promoters, said that he was informed 
by the Parliamentary agents that unless the Committee stage of 
the Bill were finished by Thursday evening there would be con- 
siderable danger of the Bill being lost, simply by effluxion of time. 
Under those circumstances he had to ask the Committee to sit late 
on Wednesday and Thursday to enable the Committee stage to be 
finished and a decision given on Thursday evening. He was aware 
that that might put the members of the Committee to considerable 
personal inconvenience, and undoubtedly must. increase the strain 
on them, but having regard to the time spent in Parliament, and 
the great expenditure incurred by the parties, it would he a great 
misfortune if the Bill were lost. The Chairman, in reply, said he 
felt a very great responsibility in view of the interest raised in 


. Parliament in the issues before the Committee, and he would accede 


7 


to the request. 


Educational Notes.—The June issue of the Faraday 
House Journal is of special interest, as it contains a full descrip- 
tion, with illustrations, of the new premises of the Electrical 
Standardising, Testing and Training Institution af Faraday House, 
66-70, Southampton Row, W.C. A historical sketch of the Institu- 
tion is also given, commencing with its foundation, on the initia- 
tive of Mr. Robert Hammond, at No. 2, Red Lion Square. Then, 
as now, Mr. Hugh Erat Harrison, B.Sc. (London), was principal. 

The new building, which has been erected specially for the pur- 
poses of the Institution, is much larger than the one which it 
occupied for 15 years in Charing Cross Road, and is constructed of 
steel and conerete, with a Richmond-Carey electric lift and other 
modern conveniences. The workshops are well equipped with 
machine tools, steam and gas engines and dynamos; storage 
batteries are provided ; there are three lecture rooms, a drawing 
oflice for 70 students, physical and chemical laboratories, library 
and offices, in addition to the standardising and testing depart- 
ment, which is fitted up for testing instruments, lamps, cables, iron 
and steel, and special work. ‘he building was wired by Messrs. 
Edwards & Armstrong, of Bristol (a firm of old students’, 
to the desigus and specifications and under the supervision 
of Mr. Percy Good, and every facility is provided for obtain- 
ing any desired current and voltage wherever necessary. 
Mr. Alexander Russell, M.A., is the lecturer in mathematics 
and physics; Mr. J. Thomas, B.Sc. (London), in chemistry ; Prof 
C. A. Carus-Wilson, M.A., in dynamo and motor construction; Mr. 
W.: H. Bell, A.M.Inst.C.]l;, in mechanical engineering; Mr P. 


. Good, superintendent of the-Standardising Department, assisted by 


Mr. H. C. Silver, and Mr. Howard Foulds isthe secretary. We heartily 


' wish the Institution every success in its enlarged sphere of work. 


Electricity in Mines : Responsibility of Managers. 
—At Wakefield, Mr. William Stewart, on 28th ult., was summoned, 
as manager of the Crigglestone Colliery Co., for having failed to 
sce that a coal-cutting machine was so worked and maintained as 
to reduce the danger from accidental shock or fire to a minimum, 
and further with failing to have the underground cables suspended 
by leather or other flexible material. Mr. W. M. Gichard, Rother- 
ham, who prosecuted for the Home Office, said that on the night of 
June 2nd an explosion of gas occurred. in Crierlestone Colliery, 
caused by one of the coal-cutting machines, the switch-box of 
which was afterwards found to be defective through the absence of 
the india-rubber ring, through which the electric cables ought to 
pass. The defence was, that a manager could not be held respo- 
sible for every trifling dereliction of duty on the part of those 
engaged in the mine. The charge of non-suspension of the cables 
upon flexible material was dismissed. but on the other summons 
the Bench held the defendant responsible, and imposed a penalty 
of £5 and costs. — Yorkshire Daily Post. 


;:irl's Court Exhibition.—The Commercial and Indus- 
trial Sections of this Exhibition are now thoroughly complete, and 
full of up-to-date interest. The splendid collections sent from 
Newfoundland by the Government of that colony have only now 
been arranged, owing to delay in their arrival. Most of the large 
shipbuilders and shipping companies have extensive displays. We 
reterred to the various interesting exhibits on page 1053 of our 
issue of June 30th, m 


«Tit-Blts" Science,—“ Newspaper Science" has a 
well-defined meaning, and we may now add the expression * Tit- 
Bits Science" as likely to become not less notorious, It is not so 
very long agothat the readers of that periodical were informed of the 
existence of a pneumatic tube extending between London and 
Glasgow, by which telegrams were regularly dispatched. Doubtless 
a careful search through the columns of the same paper would 
unearth other instances of equally valuable and accurate informa- 
tion. Ina recent issue under the head of “ When the Telegraph 
Wire is Broken,” we have the following charming effusion (paid 
for, it seems, at the rate of two guineas per column) :— 

“Have yon never wondered how, when a wire is broken or 
damaged, say, between London and Birmingham, or between 
Bngland and Ireland, the operator, sitting in his office, can tell 
exactly where the accident has occurred ? 

* The explanation is very simple. It requires force to send elec- 
tricity through a wire. The longer the wire is the greater is the 
force required. This force is measured ; but, instead of calling it 
pounds, as in measuring the pressure in a boiler, electricians call 
the units of electrical force ‘ ohms.’ 

“ Suppose a wire between two offices is 150 miles long, and that, 
on a stormy night, it gets broken somewhere. The telegraphist 
knows that when the wire was sound it took just 2,100 ohms to 
send a current through, or 14 ohms per mile. He now finds that 
he can send a current with only 700 ohms. He divides 700 by 14, 
and finds that the break in the wire is 50 miles from his end.” 

Truly the proprietors of *'Tit-Bits" are to be congratulated on 
the profound knowledge possessed by their science editor; we feel 
tempted to secure his services for the ELECTRICAL Reyinw, but are 
afraid that his rate of remuneration would be beyond our means. 


An Electrical Census of New South Wales,—The 
Statistical Register for New South Wales (1905) gives, on page 421, 
a list of the number of electric supply works, hands, employment, 
and value and horse-power of plant in the colony between 1594 
and 1903 inclusive. In 1894, 21 works employed 98 persons to 
look after plant aggregating 1,756 H.P., valued at £89,765. At the 
end of 1903, the number of works had increased to 72, the number 
of persons employed to 434. The aggregate horse-power at full 
capacity had risen to 21,994, and the value of plant and machinery 
to £526,587, The section devoted to industrial wages gives the 
following average rates of weekly wages ruling in central 
stations :— Electricians, £2 8s. to £2 10s. 5d. ; assistant electricians, 
l8s. 2d.; managers, £6; wiremen, £2 Os. 6d. to £2 5s. 3d.; line- 
men, £2 10s. 3d. ; fitters, £2 12s. 6d.; engine drivers, £2 16s. 9d. ; 
envineers, £3 16s. 10d.; assistants, £1 15s. 2d.; lamp trimmers 


and carboners, £2 8s. and £2 1s. 3d. respectively. Firemen 
are said to get an average of £2 6s. 7d. Outside purely 
electrical works, electricians receive varying wages; when em- 


ployed in the making of scientific instruments, £2 1s. ; 
in shipyards, £3; in factories, making of vehicles, and in paper 
or printing works, £2 10s.; while in factories connected with the 
preparation of food and drink, £3 4s. 8d. is paid. Electroplaters 
average £2 Os. 11d., and their assistants from 7s. 4d. to 16s. 3d. 
There does not seem to be enough elbow room or financial incen- 
tive in New South Wales to attract many students from British 
technical colleges or * improvers" from works or central stations. 
With fitters and linemen earning twice as much as "assistant 
electricians,” the conditions as to overcrowding seem quite home- 
like and familiar. 


Smoke Prosecution,—At the Birkdale Police Court, 
on the 20th inst., the Lancashire and Yorkshire Railway Co. were 
&ummoned for causing a nuisance by the emission of black smoke 
from the chimney of the electric generating station at Altcar, near 
Formby. The offence was admitted on behalf of the company, it 
being explained that at the time of the nuisance certain alterations 
were being made to the plant. and machinery at the power station, 

n consequence of which a nuisance was caused, but when those 
alterations were completed it was hoped there would be no recur- 
rence of the offence. Mr. W. H. Watson, on behalf of the prosecu- 
tion, applied for an order of abatement and prohibition, which was 
made by consent. 


Tug-of-War.—On Wednesday, July 19th, the tug-of-war 
team attached to the Hamwvell depót of the London United Electric 
Tramways, Ltd., won a silver cup presented by the Acton Horti- 
cultural Society at the annugl Flower Show in Acton Park. They 
had to compete against tears from the Central London Railway, 
Chiswick Police, Acton Police, and Great Western Railway. The 
team are a great credit to their coach, Mr. M. Balfe, the assistant 
superintendent of the Hanwell line. They are the holders of the 
“Clifton Robinson” Tug-of-War Challenge Cup. 


South African Notes.—At a meeting of the South 
African Institute of Electrical Engineers, Mr. W. J. Horne read a 
paper on “ Alternating-Currents as Applied to Electrical Traction,” 
taking the view that the alternating-current motor would not dis- 
place the direct-current motor, but that it would create a field of 
its own, such as suburban railway work. Dr. Stcinmetz was the 
author of the paper. 

East Loxpon.—In the official statement of receipts and cx- 
penditure for the municipal year ending February 18th last, on the 
side of receipts the following items appear:—Electrie light 
revenue, £17,327 18s.; electric tramway revenue, £15,391. On the 
expenditure side, the biggest items under the heading “ Electric” 
are the following: --Light maintenance, £14,579 17s. 6d. ; esplanade 
extension, £6,851 14s. 10d.: power station, additional plant, 
£3.935 17s. 8d. ; new cars, £5,281 13s. 9d. 


Gas.—On July 27th Mrs. Sarah Hughes, 82, widow, 
35, Hamilton Street, Birkenbead, died from suffocation by gas, 
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Annual Outings.—The staffs of the Windsor Electrical 
lustalJation Co. and of the Slough, and Datchet Electric Supply 
Co. had their annual river trip on Tuesday last week, when they 
visited Hampton Court by steam launch: Luncheon was served on 
board under the chairmanship of Mr. A. E. Farrow. 


Cricket.—On 26th ult. a cricket match was played at 
Birmingham between the Dudley and Stourbridge Tramways 
A. and C.C. and the Birmingham and Midlands Tramways A. and 
C.C., which resulted in a heavy defeat for the visitors. Score, 70— 
306. For the winners, G. D. Vickers, of the power house staff, hit 
wpacapital 87. About £10, the proceeds of the match, was handed 
ever to the West Bromwich Albion Football Club Fund. 


On Saturday last the Robertson. Electric Lamps Cricket Club 
met Messrs. Drake & Gorham on their own ground at St. Quintins, 
aud, after a very even game, Robertson's won by 3 runs. It was 
a very exciting finish, Drake & Gorham only having one wicket 
down for 42 runs, being all out for 53. For the Lamp Works, 
Ralph took 3,wickets for 18; Whyatt 2 for nothing. 


Electrie Shock Fatality.—‘ Accidental Electrocution ” 
was the verdict returned in the inquest on Michael Nae, miner at 
the Geduld, Boksburg. Deceased was working at a pump down 
the mine, and was in the wire-protecting-box, when his foot touched 
the live wire which carried the electric power to the pump. 


Appointments Vacant.—Lecturer in electrical engi- 
neering (£150) for the Heriot-Watt College, Edinburgh; chief 
instructor in mathematics (£150) for the Northampton Institute. 


Curtis Turbine Test.—A test was recently made on a 
2.000-k w. 900 r.D.m. Curtis turbine (built by the General Electric 
Company, of America) at Schenectady, by Mr. F. Sargent, of 
Sargent & Lundy, engineers, Chicago, and Mr. Lewis A. Ferguson, 
Vice-President of the Commonwealth Electric Co., the results of 
whieh, it is claimed, substantiate the claims made for this type of 
turbine, namely, bigh steam economy coupled with simple and 
strung mechanical construction. The details were as follows :— 


Full Half Quarter 
load. load. ‘load, NO lead. 
D'uration of test, hours.. Pa 1°25 0°916 1 1°33 
“team pressure (gauge) Ib. per 
ite 0 T T D 166:3 170-2 155-5 154:5 

Back pressure (absolute) in. of 

nierenry .. Baas! EN pe pe pes S 
&sperheat, degrees F. .. E» 1 1 
Load in kilowatts UM ee 2,023°7 1,066°7 555 — 
Steam consumption per Xw.- 

bour, lb. .. E " 15:02 16:31 18:09 1,5105 per hour 


Bradford Refuse Destructor.—We have received a 
copy of the test carried out on the' refuse destructor at Suubridge 
Works, Bradford, by Mr. W. N. Binny. The destructor is of the 
Horsfall type, and consists of 12 cells. The total grate area is 
300 sq. ft., and the heat from the cells is given up to two “ Marine " 
type B. & W. boilers, having a heating surface of 2,393 sq. ft. each, 
aud designed for a working pressure of 160 lb. per sq. in. After 
leaving the boilers, the gases pass throngh an cconomiser, in which 
the feed-water is heated. According to the report before us, the 
test was carried out from March 15th to the 22nd inclusive, day ad 
night coutinuously under the personal supervision of the engineer and 
one of the makers’ representatives. The steam produced by the 
boilers was measured by two “ Kennedy " water-meters, which were 
checked by means of two large tanks cabibrated by a standard 
gallon measure. The temperature of the feed-water was taken at 
the entrance to the economiser, the latter being considered as part 
of the boilers. The temperatures of the furnaces and flues were 
taken by means of melting standard metals, and also by means of 
a pyrometer. The steam -generated was used by an electric light 
plant, whose output was absorbed by a water resistance, the energy 
being measured by means of an electricity meter. The average air 
pressure under the grates was 1 in. w.g., the forced draught being 
supplied by steam-jet blowers. 'The total quantity of refuse burned 
per cell for 24 hours was 9 tons 18 cwt. 1 qr., which averaged 
6°6 tons per man per shift. The total quantity burned through the 
test was 832 tons 16 cwt. 3 qrs., and the weight of clinker and ash 
was 421 tons, or about 50 per cent. of the weight of refuse put into 
the furnaces. The results of the test show an evaporation of 
125 Ib. of steam from and at 212° F. per lb. of refuse. The total 
steam generated in the boilers per hour was 13,042 1b., of which 
2,283 lb. per hour was used by stcam-jets for forced draught, 
feed-pump, economiser and leakage; of this amount 1,003 lb. was 


due to the last three items, the difference, namely, 1,280 1b. of steam 


per hour, being the amount used for working the forced draught. 


Tramway Accident Compensation Case.—On Wed- 
nesdny the claim was heard of Dr. White, of Bradford, against the 
Bradford Corporation for £16,000, for losá of practice caused by 


` personal injuries sustained through a tramcar colliding with his _ 


phaeton. The jury awarded plaintiff £1,500. 


The N. T. Co. and the Telephone Agreement,—The 
Dailu Telegraph understands that strong objection has been taken 
by the National Telephone Co. to the moditications recommended 
by the Select Committee to the agreement with the Postmaster- 
General on the subject of municipal telephones. The compairy 
have informed the Pustmaster-Gencral that, as at present advised, 
they are not disposed to accept a modification in the terms of the 
agreement which they consider to be prejudicial to their interests. 


Electric Power in. Canada. — Evidently it is the 
intention of the Government of the Province of Ontario to make a 
thorough inquiry into the question of power development, the cost, 


possibilities, &c for it has appointed a commission to be known as - 


the Hydro-Electric Power Commission, which body is composed of 
Hon. Adam Beck, London, Ontario; Mr. George Pattinson, M.P.P., 
Prescott, Ontario; and Mr. P. W. Ellis, of Toronto. Mr. Beck has 
been selected as chairman; aud Mr. Cecil B. Smith is to be 
engineer to the Commission. The Order in Council giving the 
Commission instructions for its lanours, reads as follows :— 

“The present and probable demand for hydraulic and electric 
power in the various districts capable of being supplied from tho 
different water powers within the legislative jurisdiction of the 
Province of Ontario. i 

“The location, capacity aud capital cost of development of the 
varioua water powers within the legislative jurisdiction of the 
Province of Ontario at present undeveloped, but whose develop- 
ment is required to supply the present and probable needs of tho 
surrounding district, and to ascertain the probable cost of the 
attendant transmission plants necessary to the utilisation of electric 
or hydraulic power to be derived from the aforesaid water powers 
within the respective surrounding districts. - 

“To ascertain the rates or prices that would require to be 
charged, the various classes of consumers of hydraulic or electrical 
power within the respective districts in order to meet all expendi- 
ture of maintenance and operation. 

“To inquire into and ascertain the annual savings accruing to 
the consumers in the various districts aforesaid by the substitution 
of the rates or prices to be ascertained under the next preceding 
paragraph, for the rates paid at present in the said districts, so far 
as the commissioners may be able to ascertain or estimate them. 

“To inquire into and ascertain the cash capital cost of the 
hydraulic and electrical power undertakings of existing companies 
located within the province of Ontario; the capacity and state of 
development thereof, and to ascertain further :— 

“ (a) The quantities of power supplied and contracted for, and 
the rates charged, and to be charged, under such contracts by these , 
companies for hydraulic or electric power. 

" (5) The actual present value of the said undertakings, after 
making such fair and reasonable allowance for existing conditions 
as in the judgement of the Commissioners seems necessary or 
expedient. 

* (e) The estimated capital outlay, if any, necessary to complete 
these undertakings." AE. 


Electrolytic Assaying.—A paper by Mr. F. B. Stephens, 
rccently read before the Institute of Mining and Metallurgy, on the 
“Treatment of Refractory Auriferous Sulphides at the Cassilis 
Mine, Victoria," contains an interesting account of the method 
employed of assaying the solutions used in the cyanide process. 
The solutions to be assayed are electrolysed for a period of four 
hours, the gold being precipitated on a cathode of lead foil, and the 
anode consisting of a wrought-iron rod. The formation of prussian 
blue on the anode is prevented by the.addition of an excess of 
ammonia, and the necessary circulation of the solution is caused by 
the liberated gas bubbles and the peculiar shape of the cathode, 
The precipitation of gold is very complete. On solutions assaying 
10-15 dwt. of gold per ton, and containing °03 to 725 per cent. of 
cyanide, the valne is reduced to below 3 gr. in fonr hours with the 
necessary current density. As compared with evaporation, the 
results are more consistent. In practice, 10 assay tons —212 cc.— 
of solution nre taken in a tall beaker, and 12-15 cc. of strong 
ammonia added. The lead cathode consists of a cylinder of lead 
foil 24 in. high and 1 in. in diameter, with three V-shaped notches 
cut in the lower rim, a lead strip being attached at the top with 
which to make connection. The lead foil cylinder should be 
covered to a depth of about $ in. A 6-in. nail is used as an 
anode. The disengaged gas bubbles cause an upward current in the 
solution inside the cylinder, and down round the outside, and 
through the V notches in the bottom. It is usual to make from 
14 to 20 assavs at one time, all joined in series between the 
terminals of 110-volt lighting mains. With 20 assays in series, no 
extra resistance is necessary, but with a lesser number than 14, 
incandescent lamps are inserted. The current used is from ‘06 to 
1:2 amperes; the fouler the solution, the higher the current density 
that can be safely used. The gold comes down as a bright yellow 
deposit, and when precipitation is complete the cathode is washed 
in water, dried, rolled up, &corified with the addition of some test 
lead, and cupelled. 


The Dangers of “Electrolytic Oxygen.” — Last 
spring a fatal explosion of a cylinder, nominally charged with com- 
pressed oxygen, occurred in the physical laboratory of the Technical 
Institute of Winterthur, in Switzerland. One man was killed, 
several lads hurt, and the building damaged. It is now stated by 
the Chemiker-Zecitung that the gas in question was made by electro- 
lysing water, and that the cylinder (in some way which is not 
explained) had sufficient hydrogen in it at the time of the accident 
te render ita contents most explosive. The episode has naturally 
attracted a good deal of attention, and has enabled the makers of 
oxygen by non-electrical methods to point out the purity of their 
products. 


Magnetic Properties of Alloys: of Nickel and 


` Cobalt with Iron.—According to W. Guertler and G. Tammann, 


when mixtures of cobalt with nickel, cobalt with iron, and nitkel 
with iron are prepared by fusion aud then eooled, the crystals which 
are obtained have the same composition as the fused mixture. 
These crystals are not magnetic, but. become so on further cooling. 
If curves are drawn showing the relationship between the composi- 
tion of the crystals and the temperatures at which they become 
magnetic, the Co-Ni curve is continuous, the Ni-Fe curve exhibits 
one break, and the Co-Fe curve three breaks. With cue exception, 
no change in the composition of the crystals appears to occur when 
they alter into the magnetic condition, 


* 
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The Dangers of Lightning.—According to the 
Statistische Correspondenz, the danger of lightning regarded from 
the number of objects struck fluctuates extraordinarily from year 
to year. "The vears when thunderstorms are numerous differ 
materially from other periods in the sense that the danger sur- 


prisingly increases, but these years are followed by others when the - 


danger is much less. These points are illustrated by the following 
table in relation to Germany :— 


Yoars of slight danger. 


~ 


Years of considerable danger, 


1881-1 RR3 ]REA-15886 ; 
]H857-1858 1889-1891 
1892-1804 1895-1496 
1897-1898 1899-1900 
1901-1903 = 


It is pointed out that the lightning “ strikes” which did not cause 
any fires show an astonishing increase, althongh this is mainly 
attributed to more exactereporting of the results. In the case of. 
lightning “strikes "- which caused fires, the following position is 
revealed for the German country districts and for towns in regird 
to both light and heavy years of thunderstorms :— 


Slightly No. of cases No. of cases 
dangerous years. in cóuntry districts. ' in towns. 

]1RAT-]RHN 1,470 222 

1902-1903 1,451 186 


No. of cases 
Dangerous vears. in country districts. 


1885-1886 2,175 283 

1899-1900 2,592 398 
As to the material damage produced by lightning, it has been 
ascertained that the destructive effects represented £499,500 in the 
years 1885 and I886 and £306,500 in 1887 and 1888. The greatest 
amount for individual years was £325,000 in 1805 and £328.500 in 
1900, and the flat land in the country suffers the most from damages 
caused in the manner indicated. 


No. of cases 
)n towns. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. ] 


Central Station -Engineers.—On July 30th, at St. 
Mary's Church, Lewisham, Mr. James P. DELL, charge engineer to 
the L.C.C. tramways, was married to Louise Maud, fourth daughter 
of the late Mr. W. Lusby, of Lewisbam. Among the presents, 
which were numerous and useful, was an épergne, given by the 
staff of the sub-stations. The honeymoon is being spent at 
Bournemouth. 

Mr. H. A. HARDING, of the Leatherhead Electricity Supply Co., 
has been appointed assistant electrical engineer to the Acton 
U.D.C. There were 114 applications for the appointment. 

Mr. W. A. Jackson has been appointed chief engineer and 
manager of the West Bromwich Corporation Electricity Works at 
£300 per annum. He is at present under the Manchester Cor- 
poration Electricity Department, and was previously with the 
Corporations of Sheffield and Birmingham. 

The Gloucester T.C.:on July 26th referred back to the Elec- 
tricity Supply Committee for further consideration a reconunenda- 
tion that the salary of Mr. BacHE, city electrical engineer, should 
be increased from £300 to £325 per annum, with an increment 
of £25 a year for two years. 

The Dover T.C. has appointed Mr. H. E. OsnoRNE as shift 
engineer at the E.L. works. 

Mr. S. Poore, of the Grantham and Stamford electricity works 
staff, has been appointed assistant engineer at the Salisbury electric 
light works. 


Tramway Officials.—DBDolton Tramways Committee. has 
increased the salary of Mr. F. TayvLom, assistant engineer, by £20 
per annum. 


General.—A hundred friends of. Mr. W. 8. Doran 
assembled last Thursday night at the Hotel Cecil to give him a 
farewell dinner previous to his departure for the United States, 
where he intends to take up his residence. Mr. Doran was formerly 
with the Wortbington Pump Co., but has been associated for the 
last few years with the Westinghouse interests in this country. His 
genial manner has gained him many friends. 

Mr. WALTER PHILLIPS, having opened at Marken Buildings, 
Apollo Street, Bombay, a consulting electrical engineer's practice, 
invites firms interested to forward catalogues, drawings, or sumples 
of specialities in lighting and lift work. : 

According to the Times a party of about 160 members of the 
British Association left Southampton in the Saron for Cape Town 
on Saturday last. They included Prof. G. H. Darwin, President- 
Elect, Sir William Crookes, Sir Benjaniin Baker, Mr. Alex. Siemens, 
Profa, Vernon Boys, H. S. Carhart, J. Milne and J. Perry. 

Mr. Luici Vanont has been appointed. Director of 'l'elegraphs of 
Switzerland. | 

On July 27th at the National Telephone Co.’s electrical department 
at Aberdcen, Mr. FRED HaRRISON was presented by his colleagues 
ou the electrical statf of the company with a timepiece and orna- 
ments and a rug on the occasion of his marriage. 

In the list of successful candidates for the degree of B.Sc. in 
Enginceriug of London University, we note the name of Mr. 
A. S. E. ACKERMANN, A.M.Inst.C. E. 


` 


. A Jamaica paper says that Mr. L. Foster Davis, manager of the 
Electric Light and Power Co., took charge at the office of the West 
India Electric Co. early in July as manager of the amalgamated 
business. 

On Wednesday evening, 2nd inst., at the Imperial Restaurant, 
Glasgow, Mr. A. FEekGvsoN (of Kelvin & James White, Ltd.) was 
made the recipient of a handsome case of. drawing instruments, as 
a token of respect from tho staff, ou the occasion of his severing his 
connection with tho firm. ; 
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NEW COMPANIES REGISTERED. 


De Forest Wireless Telegraph Syndicate, Ltd, (85,277).— 
This company was registered on July 18th, with a capital of £120,000 in £1 
shares, to adopt an agreement with S. S. Bojesen, and to carry on the business - 
of owners of wireless and other telegraph systems, patents and concessions, 
&c. The first subscribers (each with one share) are:—I,ord Armstrong, 93, 
Eaton Square, 8.W.: A. M. Grenfell, 6, Princes Street, E.C., gentleman; 5. 8, 
Bojesen, Great Swan Alley, E.C., gentleman ; N. Maskelyne, 17, Elgin Crescent, 
W., electrical engineer; H. Malpas, 43, Iverna Court, Kensington High Street, 
W., gentleman; A. H. Leslie, Wynberg, Broomwater, Teddington, gentleman 3 
and G. Harland, 49, St. Mary Axe, E.C., shipbroker, No initial public issue. 
The number of directors is not to be lesse than three nor more than nine. The 
subscribers are to appoint the first; qualification, £250; remuneration, £200 
each per annum (chairnian £100 extra), and an additional £00 each for every 
1 per cent. dividend in excess of 10 per cent. 


Para Electric Railways and Lighting Ca., Ltd. (85,3683.— 
This company was registered on July 25th, with a capital of £700,000 in £5 
shares (70,000 puc to acquire from the Works Construction Co., Ltd., 
the existing tramway and electric lighting undertakings with the Companhia de 
Estradu de Ferro Paraense, of Para, and a provisional concession of January 
9th, 1905, granted to €. H. C. Moeller by the Municipality of Para, to construct 
or acquire and work tramways, railways and electric lighting and power supply 
works and undertakings in Para or elsewhere in Brazil, &c. The Works Con- 
struction Co., Ltd., ure the promoters of this company, and will re-sell the said 
undertakings and concession at a profit, having acquired from J. G. White and 
Co., Ltd., an option to purchase the same granted to thei by the said Com- 
panhia de Estrada de Ferro Pursense, of Para, and C. H. C. Moeller. The com- 
pany is to enter into an agreement with the Works Construction Co., Ltd, for 
the execution by that company of all necessary works for the reconstruction 
and adaptation for electric traction of the said trainway system, and for the" 
development and extension of the tramway and electric light and power busi- 
ness of the company. The first subscribers (each with one share) are :-- H. 
Ansell, 75, Lombard Street, E.C., actnary; F. S. Baring-Gould, 30, Denman 
Street, S.E., managing director of public company; W. W. Paine, 14, St. 
Helen’s Place, E.C., solicitor; W. K. Whigham, 2, Prices Street, E. C., chartered 
accountant; H. P. Dakin, 130, Holmesdale Road, South Norwood, S.E., clerk; 
W.J. Hill, 14, St. Helen's Place, E.C., solicitor; and A. E. Bullard, Burleigh, 
Chudleigh Road, Brookley Grove, S.E., clerk. No initial public issue. The 
directors may not issue debentures or debenture stock in excess of £700,000, nor 
any debentures or debenture stock bearing more than 5 per cent. interest, with- 
out the consent of the holders of the preference shares, Nos. 70,001 to 115,000, 
and may not exceed the said sum of £700,000 by more than £300,000 without the 
sanction of a general meeting. The number of directors is not to be less than 
three nor more than seven, of whom one shall be appointed by the holders of 
the said preference shares. The remaining first directors are to be appointed 
by the subscribers. The Companhia de Estrada de Ferro Paraense, of Para, 
is to make the first appointinent on behalf of the said preference shareholders. 
Directors’ remuneration, £400 per annum for the chairman, aud £200 cach 
for the others. Registered office, 75, Loinbard Street, E.C. 


Bombay H yrdo-Electric Syndicate, Ltd. (85,378). —This com- 
pany was registered on July 26th, with a capital of £15,000 in £10 shares, to 
adopt an agreement between D. J. Tata and E. Miller on behalf of themselves 
and also on behalf of R. J. Tata, J. W. Brown and D, E. Gostling, to produce, 


. generate, accumulate, store, acquire, utilise, supply, apply, employ, distribute, 


sell, lease or otherwise dispose of electric current, power and energy, and to 
carry on the business of engineers or contractors in all its branches. The first 
subscribers (each with one share) are:~-E. T. Washington, 32, North Road, 
New Cross, S.E., clerk; J. F. Cooke, 13, Arngask Road, Catford, B.E., clerk ; 
F. C. Booker, 35, Bristol Gardens, Paddington, W., clerk: W. H. Fay, 14, 
Seymour Place, Fulham Road, S.W., clerk: P. A. Hall, Wenderholine, 31, 
Merton Hall Road, Wimbledon, clerk; W. H. Werner, 15, Chadwick Road, 
Leytonstone, book-keeper;and P. Gibbs, 30, Hemberton Road, Clapham, S.W., 
clerk. No initial public issue. The number of directors is not to be less than 
three nor more five; the subscribers are to appoint the first; qualification, 
£990 ; remuneration as fixed by the company. 


Buenos Aires Port and City T ramways Ltd. (85,427).— 
This company was registered on July 29th, with capital of £200,000 in £5 shares, 
to construct, lay down, equip, work and maintain tramways in the Argentine 
Republic, and particularly in the Port and City of Buenos Aires, to acquire 
running or other powers, rights and easements over or interests in any other 
tramways, telegraph and telephone systems, &c., to adopt agreements (1) with 
B.A.P. Syndicate, Ltd., and (2) with F. W. Lowther (trading as ** Lowther and 
Co."), and to carry on the business of owners of electrical, steam, horse or 
other tramways, electricians, engineers, suppliers of electricity for light, “heat, 
motive power and other purposes, nanufacturers of and dealers in rolling stock 
and vehicles, carriers of passengers and goods, &e. The first agreement above 
referred to provides for the acquisition of a concession for the construction and 
working of a tramway in Buenos Aires, granted to E. B. Gandulfo & Co. The 
said syndicate is to receive 26,000 fully paid ordinary shares in this company, 
&nd is to procure the company to enter into the next mentioned agreement, the 
syndicate, for £11,900 in cash, guarantecing the subscription of the whole of the 
£200,000 debenture stock mentioned below, if offered to the public. The agree- 
ment with F. W. Lowther is for the construction and equipment of the 
tramway and works, and for providing the company with £26,900 for 
working capital and other purposes, the consideration being — 13,134 
fully paid ordinary shares, and £200,000 6 per cent. debenture stock of 
the company, or the proceeds of such debenture stock as in the 
contract mentioned, ÈE. B. Gandulfo & Co. originally entered into an agree- 
ment with the Government and General Comtract Co., Ltd., for the sale of the 
concession to that company, but afterwards, with the concurrence of the said 
Contract Co., entered into the agreement for the sale of the said concession to 
Lowther & Co., and the last-named firm subsequently agreed to sell tbe conces- 
sion to the B.A.P. Syndicate, Ltd. The first subscribers (each with one share) 
are :—H. S. Lamb, 5, Connaught Road, Harlesden, N.W., manager; T.G. H. 
Wilmot, 46, Loraine Mansions, N., clerk; A. E, Wallace, Glenthorne, Worple 
Road, Epsoin, secretary; G. S. Keeble, 27, Soames Strect, Denmark Park, 8.F., 
engineer's assistant; F. Surman, 120, Tollington Road, Holloway, N., clerk; 
H. SPPE 63, Roding Road, N.E., clerk; and I. H. Chapman, 78, Algernon 
Road, Lewisham, S.E., clerk. Minimum cash subscription 20 per cent. of the 
shares offered to the public. The uumber of directors is not to be less than 
three nor more than seven; the first are G. Kitehin, M. Gfaham, M.I.C.E., 
J. Kerr, M.P., and A. Wenham; qualification, £500: remuneration, £1,500 per 
annum and 10 per cent. of the surplus profits remaining after 7 per cent. divi- 
dend has been paid, divisible. The directors’ borrowing powers ure limited ta 
the amount of the issued capital for the time being. Registered office, 2, Broad 
Street Place, E.C, 
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Switchgear Co., Ltd. (85,105).—This company was registered 
on July 27th, with a capital of £10,000 in £1 shares (5,000 preference) to adopt 
an agreement with J. G. Statter & Co., and to carry on the business of 
suppliers of electricity in all its branches, electrical and mechanical engineers 
mannfíucturers of und dealers in electric, magnetic, telegraphic, telephonic and 
other appliances and apparatus, &c. The first subscribers (each with one 
bare: are :—J. G. Statter, Cornwall Buildings, Newhall Street, Birmingham, 
civi]. engineer; E. A. M. Biudloss, Cornwall Buildings, Newhall Street, 
Birmingham, civil engineer; C. J. Simeon, Cornwall Buildings, Newhall Street, 
Birmingham, civil engincer; M. N. Phelps, 19, Newhall Street, Birmingham, 
sohcitor; W.J. Wold, 71, Suffolk Street, Birmingham, clerk; C. R. Gadsen, 
is, Haverhill Road, Balham, S.W., clerk; and J. J. Watson, New River Yard, 
Clerkenwell, E.C., clerk. No initial public issue. The number of directors is 
not to be less than three nor more than five; the first are J. G. Statter and 
E. A. M. Bindloss (both permanent) and C. J. Simeon; remuneration, 
25 guineas each per annuum. Registered office, Cornwall Buildings, Newhall 
Street, Birmingham. i 

SSS 
LI m 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Potteries Eleetrie Traction Co., Ltd. (57,968.)—This com» 
pany's annual return was filed on June 16th, when 24,499 ordinary and 24,500 
preference shares had been taken up out of the nominal capital of £600,000 in 
40,000 ordinary and 30,000 preference shares of £10 each. £10 per share has - 
heen called up on 17,833 ordinary and 24,500 preference, and £428,330 has been 
received. £66,600 is considered as paid on 0,666 ordinary shares. Mortgages 
and charges: £245,000. s 


Peterborough Electric Traction Co., Ltd. (74,562).—This 
rompan "s annual return was filed on June 9th, when 4,000 preference and 
1,000 ordinary shares had been taken up out of the nominal capital of £60,000 in 
6,000 ordinary and 6,000 preference shares of £5 each. 5 per share has; been 
called up, and £40,000has been received. Mortgages and charges: £20,000. 


Siemens Bros. & Co., Ltd. (14,777).—This company’s annual 
return. was filed on June 9th, when the entire capital of £600,000 in 120,000 
AOL £5 each had been taken up and paid in full. Mortgages and charges: 
y * a 


West India and Panama Telegraph Co., Ltd. (11,116):— 
This company's annual return was tiled on June Mth, when 127,553 shares had 
been taken np out of a nominal capital of £2,445,630, in 244,563 shares of £10 
each. £1,275,590 is considered as paid. Mortgages and charges: £80,000. 


West African Telegraph Co., Ltd. (21,620).—This com- 
pans» annual return was filed on June 19th, when 23,109 shares had been taken 
up out of a nóminal capital of £400,000, in 40,000 shares of £10 each, and paid 
for in full. Mortgages and charges: Nil. 


Spanish Telephone Co., Ltd. (41,589).— This company’s 
annnal return was filed. on July 6th, when 1,600 ordinary and 549 preference 
shares had been taken up out of a nominal capital of £41,000, in 1,600 ordinary 
shares of £10 each and 1,250 shares of £20 each. £20 per share has been called 
up ou 549 preference, and £10,980 has been received; £16,000 is considered as 
paid on 1,500 ordinary. Mortguges and charges: Nil. l 

Tyer & Co., Ltd. (56,760).—This company’s annual return was 
Ried on July 17t 1, when 22,007 shares had been taken up out of a nominal 
capital of £25,000 in £1 shares. £2,000 has been received, leaving £7 in arrears, 
and £20,000 is considered as paid. Mortgages and charges: Nil. 


Auckland Electric Tramways Co., Ltd. (61,199).—This com- 
pany's annual return was tiled on May 25th, when the entire capital of £300,000 
m 3,000 shares of £10 each had been taken up. £10 per share has been 
called up on 28,510, and £285,100 has been received. £14,900 is considered as 
paid on the remaining 1,490. Mortgages ‘and churges: £285,100, 


Sherardising Syndicate, Ltd. (London) (73,024).—Issuc on 
June 27th of £210 debentures, part of series created February 27th, 1906, to 
secure £1,100, charged on the company’s undertaking and property, present and 
ce ee uncalled capital. No trustees. Previously issued of same: 

€8: í d 


Kent Electric Power Syndicate, Ltd. (72,742).—A mortgage 
or charge on the company's undertaking and property, present and future, in- 
cluding uncalled and unpaid capital (if any), dated July 3rd, 1905, to secure £750, 
has been registered. Holders: The Hon. J. B. Lubbock and G. C, Curtis, 15, 
Lombard Street, E.C, 


Callender's Cable and Constrnetion Co., Ltd. (18,915).— 
This company's annual retarn was filed on J üly Sth, when 35,000 ordinary and 
40,000 preference shares had been taken up out of a nominal capital of £500,000 
1n 60,000 ordinary and 40,000 preference shares of £5 each; £5 per share has 
been called up on 35,000, and £275,000 has been received; £160,000 is con- 
Peppe as paid on the remaining 20,000 shares. Mortgages and charges : 


China and Japan Telephone and Electric Co., Ltd, (17,831). 
— This company’s annual retum was filed on June lith, when 14,761 shares had 
been taken up out of à nominal capital of £20,000 in £1 shares; and £14,761 was 
considered ay paid, Mortgages and charges: £5,000. 


United Electric Tramways of Monte Video, Ltd. (80,456). 
—A trust deed dated July 12th, 1905, to secure £500,000 debenture stock, created 
October 25th, 1904, has been registered. Property charged : 90 debentures of 34,700 
ar each and 560 fully nm shares of 21,000 gold cach in La Sociedad Comercial 

Monte Video, any debt that may be incurred by the said company to this 
company In respect of taonecys advanced to them out of the proceeds of the” 
debenture stuck of this company issued or to be issued in accordance with the 
Cee Ban: = Set Wee Prid Major W. E. E. Gordon, M.P., 4, 

; m bankment, B. W.; Hon. C. G. Hay, M.P., Basildon House, Moor ‘ 
Street, E.C.; and H. A. Trotter, 7, Mincing Lane. E.C. DES 


New General Traction Co., Ltd. (47,321).—Particulars of a 
series of £14,700 debentures, created by resolution of February sth, 1905, and 
having the benefit of a trust deed of June 28th, 1901, have been filed pursuant 
to Sec. l4 d) of the Companies’ Act 1900. In certain events a bonns of 5 per 
ai is secured to the debenture holders in addition to the principal moneys. 

perty charged : 19,070 fully-paid £10 shares in the Norwich Klectric Tram- 
ne Co., 10,267 fully-paid £10 shares in the Coventry Electric Trumways Co., 

252 y vaid £1 preference shares in the Douglas Southern Electric Tram- 
ways, Ltd., and (by way of floating security) the company's general assets, 
px and future. Trustees : Captain F. Pavy, Foley House, Portland Place, 

a; and Baron D'Erlanger, 20, Bishopsgate Street Within, E.C, 


Cryseleo, Ltd., electric lamp manufacturers, London (58,218). 
-— pu on June 26th of £600 first and £4,100 debentures, parts of two series 
ue Jung 26th, 1905, to secure £5,000 each, charged on the company's under- 

ng and property, present und future, including uncalled capital and certain 
Py d tee at Kempston, Beds. Previously issued of sume sories, £3,000, 
a eret LIEN. Enn batty une AR Monen series, has 
A + : í er 2 = 4 e 

and H. B, Deacon, Kempston, Bedford ’ ter House, Billiter Street, E.G, ;. 
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Bogota Telephone Co., Ltd., (69,059).—£15,000 debentures 
crea March 2nd, and dated July 11th, 1905, have been registered. Property 
charged: Land and buildings in Bogota and the company's concessions, rights, 
privileges, plant, and other assets, present 'and future, including uncalled 
capital. "Trustees, under deed of May 29th, 1905: R. A. Danvers, 13 and 14, 
Abehurch Lane, E.C. ; and S. H. Jenks, Barrow Hedges, Carshalton, Surrey. 


Frank Sater & Co., Ltd., electrical engineers, London 
(57,1989).—A memorandum of satisfaction to the extent of £1,000 of debentures 
dated April 18th, 1901, securing £7,000, has been tiled. 


Electric and General Investment Co., Ltd. (31,506).—This 
company's annual return was filed on July 26th, when ‘the entire capital of 
£200,000 in 20,000 ordinary, 100 founders’ and 19,900 preference shares of £5 each 
had been taken up. £1 per share has been called up on the ordinary and £5 

r share on the founders’ and preference, and £120,000 has been reccived. 

ortgages and charges: Nil. 

Evershed & Vignoles, Ltd. (43,206).—This company's annual 
return was flled on July I9th, when 2,700 shares had been taken up and paid for 
fn full out of the nominal capital of £30,000 in 3,000 shares of £10 cach. Mort- 
gages and charges: £14,000, 

North Wales Power and Traction Co., Ltd. (78,193).—A 


memorandum of satisfaction in full of charge dated May 4th, 1905, securing 
£135,000 debenture stock, has been filed, 


. ! 
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CITY NOTES. 


Crompton & Co, 


THE seventeenth annual meeting of this company was held on 
Thursday last week at Salisbury House, Mr. J. Trotter in the 
chair. 


The CHAIRMAN, in proposing the adoption of the report, said it. 


was a very unpleasant task to have to put before them such an 
exceedingly disappointing report. Last year he indicated to them 
the condition of things which prevailed in the electrical engineer- 
ing trade, and he could only repeat that they remained as they 
were. The position of things in the trade generally was exceed- 
ingly unsatisfactory. The production was beyond the demand, and 
the result was that prices had fallen to a level which was unre- 
munerative, and buyers generally, and those who sent tenders for 
contracts, had it entirely their own way. In the contract portion 
of the business they had to incur vast expense in getting out 
tenders, and as there were a large number of tenderers and only one 
could get the contract, it followed that a very heavy expense fell 
npon those who tendered and were unsuccessful. Notwithstanding 
the low prices that had ruled where reasonable contracts had been 
secured, there had been a fair and reasonable profit on them. 
Indeed, had it not been for the contracting side of the business, 
which had been satisfactory, the year's trading would have been 
even worse than it had. The manufacturing side of the business 
had been most disappointing. Prices werc at a low ebb, and wages, 
material and expenses generally, had not fallen in proportion, and 
the consequence was that the gross profits of the manufacturing 
business had been most disappointing, and that had becn the cause 
of the exceedingly unsatisfactory result of the year. The directors 
had to face the question of whether they should, under the circum- 
stances, entirely pass the dividend, or whether they should openly 
take from the reserve an amount which would enable them to pay 
some small dividend. In coming to a decision on the matter, they 
had been influenced by certain considerations which were not quite 
apparent on the surface. There had been a change of fashion in 
the goods which were required, and the result had been that there 
was a tendency towards alternating motors. They had had to 
follow that, and he hoped they had done it with complete success 
as far as practical results were concerned ; but to do it they had 
had to spend a very large sum of money, the whole of which had 
been charged to the year's work. Had it been possible to accu- 
rately figure out what those expenses had amounted to, it would 
bave been a perfectly legitimate thing to have carried them for- 
ward to a suspense account, to be written off future profits. How- 
ever, they had thought it best not to crente a suspense account, but 
instead to use some of the profits which had beey put by in 
prosperous years to assist in paying a smalldividend. As to the 
future, he was glad to say that they had made construction con- 
tracts with the Electric Supply Corporation on terms which should 
undoubtedly result in satisfactory profits. The contracts were 
based upon a fixed protit to cost, and therefore they must secure a 
profit when the works were completed. l 

Mr. B. GırsoxN seconded the motion, and the report was adopted. 


Lisbon Electric Tramways, Ltd. 


THE meeting of this company was held on 26th ult., Mr. Ludwig 
Breitmeyer presiding. In moving the adoption of the report, he 
said they had had a successful year. Comparing the year under 
review with the previous one, they had carried 3,000,000 more 
passengers, their cars had covered some 700,000 more car-miles, 
and yet the cost of running the power house remained at the same 
figure as before. The profit for the year, before allowing for 
depreciation and before the payment of £25,000 for debenture 
interest, amounted to £99,000, as avainst £91,000 in 1903. The 
growth of their business necessitated an increase in the power 
plaut by adding another unit, and thev had also had to construct 
three new extcnsions equal to 4 kilometres single track. During 
this year they had under construction still larger works for new 
extensions, also additions to the rolling stuck, and many other im- 
provements necessitated by the great development of Lisbon. The 
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results achieved during the first six months this year were so 
encouraging as to. justify his predicting a record for this year. 
Since the original programme was finished, about 13 kilometres 
of new lines had been added. The expenditure required 
for these new works had so far been borrowed, and financed out of 
the reserve accounts, and no fresh capital had been issued. The 
question of refunding in cash the sums borrowed from the reserve 
accounts would be considered at a later date. The usual necessary 
provision of £20,000 for depreciation had been set aside, bringing 
the depreciation accofint to £40,000. Besides this, the directors 
had considered it advisable to create a special reserve accident 
account, and a reserve account against the fluctuations of the 
exchange, with £10,000and £5,000 respectively. Afterprovidingtlrese 
sums and paying the 6 per cent. dividend on the preference shares, 
the balance on hand amounted to £17,197, which sum it was pro- 
posed to carry forward to next year's accounts. The directors con- 
sidered that a conservative policy should be followed in the distri- 
bution of profits. The intrinsie value of the ordinary shares, as 
well as the other stock of the company, was enhanced by this con- 
servative policy. 

The report was adopted. - 

A resolution was subsequently passed, removing Mr. A. Parrish 
from the board of the company. 


Great Northern and City Railway Co. 


THE report for the half-year ended June 30th last states that the 
*total revenue receipts for .he six months amounted to £46,239, as 
against £36,509 for the previous six months. The passen- 
gers carried for the same periods, excluding season t eket- 
holders, were 6,391,574 and 5,227,595 respectively. The number of 
local season tickets issued during the half-year was 2,913, as against 
2,511 for the half-year ended December 31st, 1904. The number of 
three-route season ticket-holders using the company’s line during 
the past half-year was 2,547. The number of through bookings 
from the company’s stations over the Great Northern and the City 
and South London Railways is steadily increasing. 


City and South London Railway Co, 


Mr. C. G. Morr presided on Tuesday at the half-yearly meeting, 
and regretted that they had again to recommend a reduced dividend. 
They had done all that could be done to meet. the various adverse 
influences that had been at work. In regard to future capital that 
might be required they proposed to raise it by tho issue of preference 
and debenture stocks. They would have abundant capitul for all 
that they required when it was pluced, and they hoped to get goud 
premiums for that stock which would go far to reduce the discount 
ou the issue of ordinary stuck. The revenue receipts had shown a 
decrease in passengers of 564,399, and in money £4,677. The total 
decrease in receipts was £4,031. The expenditure had been 
decreased. thus:—maintenance by £147, locomotive generating 
power £085, carriage repairs £146, traflic expenses £557, and 
several small items, There were certain increases also which made 
the total net decrease £1,436. After payment of debenture and 
= preference interest a 2 per cent. dividend absorbed £14,800, and 
£1,041 was carried forward. The reduced expenditure was due 
partlyjto a reduction in the train miles. They bad run only 539,000 
against 589,000 in the corresponding half of 1904. "Ihe total 
passengers were 8,662,000, against 9,226,000. The passengers per 
train had increased from 95 to 98 The receipts per train had 
been 16s. 3 7d., against 16s. 8d., and per train mile 2s. 79d., 
against 2s. 73d., and per passenger 1:84d., against 1°85d. The 
working expenses had been 4671 per cent. against 45°6 per cent., a very 
slight increase. Theexpenses per train mile had been 1s. 36d.. against 
ls. 29d. Locomotive charges were 4°79d., against 4°58d., and 
traffic expenses 6'8d., instead of 6:5d., and the number of trains 
run had been 88,056, agaiust 96,229. All this showed great care on 
the part of the officers in the working of the line. They had 
carefully economised wherever possible without interfering with 
the traffic. The question of what was going to happen in 
. the future had received very much attention. They had been 
going down in their dividend for several years. Was that 
going to continue or were they to look forward to the 
future of the line? They had gone into all the details of 
that question. The  L.C.C. electric tramways competition 
had been for short-distance fares, 4d. and 1d. They had done 
. their worst aud had practically annihilated this company's 1d. 
fares on that part of the line. The Council could not do any more, 
that was one comfort. The company had their long-distance traffic 
left, which was after all the great bulk of their traffic and could 
not be touched by the trams. The weather had also been against 
the company very much of late, but in this country that was not 
likely to continue long. The other question was the motor- 
omnibus from which he thought they had not much to fear. In 
many cases they would bring this company trafic. They had 
evidently got to look in the future to their long-distance traffic and 
to cultivate that in every way. They bad found that the reduction 
in fares had not produced a satisfactory result. They had not lost 
¢nything but they had to carry a great many more passengers for 
nothing. It might be that in the future that reduction would 
recoup itself, but reduction of fares did not seem to be the direc- 
tion in which they must look. It was evidently the extension of 
the line and the long-distance traffic, which they were going to get 
by the extension of the line to Euston. They had hitherto run 
through a district which was already built up and completed with 
houses, so that they found that the traffic became stagnant; it did 


not continually increase as might be expected. That was because 
they had tapped the whole of the traffic at once. By the extensión 
to Euston and St. Pancras they were putting themselves into con- 
nection with four railways whose suburban element was growing 
very fast. They would thus get a perpetually growing instead of a 
stagnant traffic. When that extension was. completed they would 
have a very different story to tell. The time for the completion of 
the line expired in September next year, and they hoped that it 
would be opened for traffic in the course of next year. They still 
believed in the future of their railway, and that before long it 
would be as good a dividend-paying line as any in the country. 
The report was adopted, and the dividend resolution approved. 


Baker Street and Waterloo Railway Co, 


Mr. T. J. HARE presided at the half-yearly meeting held on Tues- 
day at Hamilton House. In moving the adoption of the report, he 
referred to the progress of the works, nud said that the running 
tuunels had now been driven the whole way between Harewood 
Avenue and Elephant and Castle; between Harewood Avenue 
and Westminster Bridge Road and the depot. ‘The permanent 
way would be completed in about six weeks’ time and the con- 
ductor rails in October. It was expected that the lift works 
would be finished by the end of November. The stairways were 
in use and it would take a month to finish them off, Work 
in connection with the veutilation would be completed in October. 
The arrangements for lighting were well in hand, and as soon as the 
actual iustullation could be begun it would not take long to carry 
it out. The hich-tension cables would be finished and tested in 
August. There were three sub-stations. The one at Charing Cross 
belonging to the District Co., whieh would be used by this company 
under agreement, was completed and working. The one at Paker 
Street was expected to be completed by October 1st, and the one at 
London Road by the end of November. At the car depot all the 
buildings were completed, and most of the machinery was in 
position. All of the sidings will be completed by the end of 
August, and several of them were ready for use. The rolling 
stock was not ready sa soon as they expected, as some was to be 
delivered n May. However, the first cars-should be delivered 
next month. The motors and control equipments for the whole of 
the rolling stock had been delivered. The superstructures at the 
station were being built as fast as possible, and between Baker 
Street and Westminster Bridge Road they should be all completed 
by December 1st. It was hoped that the line between the 
Elephant and Castle and Baker Street would have been opened 
before the end of this year, but there was a very large amount of 
detail work involved in completing an undertaking of this 
magnitude, and the contractors feared that it would not be possible 
to get everything ready for opening for public traffic by then, but 
they expected that the full service of trains would be running 
between Westininster Bridge Road and Baker Street early in next 
year. That would be of enormous advantage to the very larwe 
number of people crossing over Westminster Bridge. It was 
stated in the House of Lords in the recent debate with regard to 
the extension of tramways over that bridge that the traffic morning 
and evening alone amounted to 45,000 passengers cach way. ‘The 
company’s line would tap at its Elephant and Castle and West- 
minster Bridge Road stations nearly the whole of the tramway 
trattic of South London, enabling passengers who were now turned 
out at Westminster Bridge to go quickly and at a minimum cost to 
the heart of, and right through the centre of, London. Work on 
the sections of the ] ne between Westminster Bridge Road and the 
Elephant and Castle from Harewood Avenue westward was 
being pushed on as rapidly as possible. The company’s Bill was now 
awaiting Royal Assent. Opportunity would be made in the 
autumn to enable stockholders to exchange their present stock for 
bearer debenture stock. The Royal Commission on London Loco- 
motion made no recommendation for new railways likely to be 
detrimental to this line. It seemed necessary to wait and see the 
full effect of the Metropolitan and District and the tube railways, 
as well as the altered conditions to be brought about by motor 
traffic now only in its infancy ; unnecessary duplication of lines and 
unnecessary expenditure of capital would be thus avoided. 

Sir ALGERNON WEsT seconded the motion, and the report was 
adopted. 

A resolution was passed providing that the future half-yearly 
meetings may be held on such dates as the directors may determine. 


The Electric Supply Corporation. 


THE third annual meeting of this company was held on Wednesday 
last week at Salisbury House, Mr. Carleton F. Tufnell presiding. 
In proposing the adoption of the report, the CHAmRMAN said that 
since they last met a considerable change had come over the com- 
pany’s affairs. At that time the subscribed capital was £17,000, 
and he informed them that they had arranged for a further issue of 
£50,000 share capital At the close of the year the capital sub- 
scribed and issued amounted to 21,492 shares, or in round figures 
£107,460 plus £50,000 debenture stock. Since the closing of the 
accounts, negotiations had been carried to a successful issue for the 
placing of an additional 20,000 shares, or £100,000, which would 
bring the total capital up to £207,500. That put them in the 
position to make a further issue of £50,000 debenture stock 
whenever required. The company was now in a position to push 
on and complete a a art of the programme mentioned in the 
prospectus. They the right and duty of establishing and 
working electrical undertakings in 17 towns in the United 
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Kingdom. The brokers with whom tbey negotiated the issue of 
debentures suggested that they should acquire the shares in the 
Chelmsford Electrice Lighting Co. At first the board of Messrs. 
Crompton & Co. demurred to allowing them to have the shares at 
par, but in the end they acquired the property for an 
exchange of shares at par. When placing a further issue of 20,000 
shares this year, the brokers asked’ their ehief engineer for 
an estimate of the probable earnings of the company. That 
was prepared very carefully, with the following result:— 
In 1905 the estimated earnings would be £3,000 ; in 1906, £7,200 ; 
1907, £12,900; 1908, £17,000; and in 1909, £19,900, giving 
a return on the capital expenditure ranging from 1°68 per cent. to 
605 per cent. in 1909. The brokers thought they would like an 
independent estimate made by Messrs. Crompton. That had been 
made, and it was very satisfactory’ to know that the two inde- 
pendent estimates did not differ very materially. 
for some guarantee being given as to the earnings of the company, 
and Messrs. Crompton had obtained for them the guarantee of a 
gnarantee company that their earnings for the four years—1906-7- 
Sand 9, should be sufficient, after providing 1 per cent. on the 
capital expenditure for repairs and renewals to enable the company 
to pay a dividend for each of those four years, equal to 5 per cent. 


per annum. At the end of last year they had’ actually 
working electric supply stations in five towns, and since 
that date they had opened, stations -at St. Andrews and 


Exmouth, and, of course, they had had the Chelmsford under- 
taking in full work. The sphere of their operatious was 4 large 
and increasing one. The number of lamps and motors connected 
or awaiting connection was equivalent to 35,226 8-C.P. lamps, aud 
they might expect before the end of 1907 that their equivalent of 
lamps would exceed 100,000 8-c.P. The capital expenditure at the 
end of the year stood at £123,020, the increase for the year being 
£43.677. The revenue for the year from the sale of current, divi- 
dends, &c, amounted to £2,654, and the working expenses to 
£1,472, leaving a balance of net profit of £1,182. From that had 
to be deducted interest on debenture stock, and a small provision 
for repairs and renewals, leaving a balance of £216 to be carried 
forward. 

Col Henry Woop, C.B., seconded the motion, and the report 
was adopted, 

Subsequently a special meeting was held, when certain 
alterations in the articles of association were agrecd to for the 
purpose of enabling the board to get a Stock Exchange quotation 
for the company’s shares. 


- 


Waterloo and City Railway Co. 


Tux report for the half-year ended June 30th, 1905, states that the 
capital account shows a total outlay of £606,551 on June 30th last, 
being the same amount as at December 31st, 1904. The gross 
receipts of the line, less Government duty, amounted to the sum of 
£17.577, and the working expenses to £7,974, being at the rate of 
45°37 per cent., as compared with 47:55 per cent. for the correspond- 
ing period of 1904. "The balance available for dividend, after pro- 
viding for interest on debenture stock, is £8,758, and a dividend at 
the rate of 3 per cent. per annum on the ordinary stock will absorb 
£8,100, leaving £658 to be carried forward. This dividend com- 
pares with 3 per cent. for the corresponding period of 1904 The 
number of passengers carried during the past six months, exclusive 
of season ticket holders, was 2,219,143, showing a decrease of 8,207 
compared with the corresponding period of 1904. The season 
ticket holders on June 30th last numbered 1,782, as against 1,611 
at the end of June, 1904. Several Bills, more or less affecting this 
railway, have been presented to Parliament. 
protective clauses have been obtained. 

The meeting was held yesterday (Thursday). 


Eastern Telegraph Co. 


Sm J. Wotre Barry, K.C.B., presided on Wednesday last week 
at River Plate Honse, E.C., over the 66th half-yearly meeting of 
this company. À 

In moving the adoption of the report, the CHAIRMAN said that 
when he met the shareholders in January last he stated that the 
result of the interim half-year’s working to September 30th, 1904, 
might be described as satisfactory, and the results shown by the 
accounts for the final half-year to March 31st, 1905, which were 
presented to-day, were even more gratifying to them all. The 
gruss revenue for the half-year under review amounted to £676,000, 
as compared with (for the corresponding period of 1904) £636,000, 
or an increase of £40,000. "This increase was, however, largely due 
to additional traffic in connection with the Russo-Japanese War. 
From August 1st the tariff between Europe and India, and between 
Great Britain and Aden, would be reduced from 2s. 6d. to 2s. per 
word. The reduction in the Indian tariff was in accordance with 
an agreement made with the Secretary of State for India some 
three years ago, under which a standard revenue was guaranteed. 
It was then agreed that if three consecutive years produced an 
average of this standard revenue, the tariff with India should be 
reduced by 6d. per word. For the three years ended June 30th 
last the average revenue reached the stipulated figure, and he was 
pleased to say that during the period in which the tariff had been 
2s. 6d. per word the Indian Government had only been called upon 
to contribute some comparatively small amounts under their 
guarantee. ‘The increase of trafic with India had been very satis- 
factory, This was not due, in their opinion, to the reduction of tariff, 


They also asked - 


Where necessary, ` 
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but to the late general prosperity of the Indian Empire. As a 
result of the increased traffic the reduction in the rate referred to 
would be brought into operation on August let next. It would be 
understood that, under the agreement, if the carnings of the asso- 
ciated companief on Indian traffic did not amount at the reduced 
tariff to the agreed standard revenue figure, the Indian Govern- 
ment would bear a proportion of the difference between the actual 
receipts and the standard revenue amount. The tariff between 
Europe and Egypt (1st region) had also been reduced, the reduction 
being from 1s. 5d. to 1s. per word. With regard to this alteration 

of tariff, negotiations had been in progress for some time and were : 
completed in April this year. He wa glad to say that the various 
existing agreements between this company and the Egyptian 
Government had now been consolidated, and an arrangement satis- 
factory both to the Government and to this company had been 
concluded, embodying the reduction of the rates to which he had 
referred and the payment by them of an increased transit rate. 
They were gratified at being able, with justice to” the share- 
holders, to carry out these reductions, but it must be borne 
in mind, however, that should the traffics increase largely, 
they might have to augment their cable capacity. Thus it is 
obviously advisable to carry as much as possible to the general 
reserve in view of this apd also for other  contingencics. 
The total expenses for the half-year, exclusive of income-tax pay- 
able in England and interest on loan, amounted to £232,000, as 
against, fur the corresponding period of 1904, £216,000, or an 
increase of £16,000. The expenses in London showed a decrease 
of about £1,300, contributions to staff pension fund £800 (due to a 
readjustment of the amount payable by the company as the result 
of the second quinquennial valuation of the fund) and depreciation ^ 
of spare cable £2,000. The working expenses at stations, the 
expenses attending maintenance of cables and income-tax payable 
abroad exceeded the expenditure for the correspouding period to 
the extent of £7,300, £13,600 and £1,020 respectively. Of the 
items comprised in the additional expenditure, salaries and wages 
had increased by £5,400, which was duc to the nsual annual pro- 


motions and to a considerable increase in the number of the staff.to 


! 


deal with enlarged trafücs. Maintenance of instruments accounted 
for £1,200, occasioned by the continuance of their system of adopting 
new methods and apparatus, after carcful experiment and trial by 
the technical staff, to improve the speed and accuracy of the 
service. Repairs to buildiugs, which accounted for an increase of 
about £1,100, was chiefly due to various alterations to certain of 
the station buildings. The expenses attending maintenance of 
cables was necessarily a very fluctuating figure. Many extensive 
repairs had been carried out during the half-year, and the amount 
expended on cable was considerably in excess of that for the 
corresponding period of 1904. The increase under the 
heading of income-tax payable abroad represented the com- 
pany's liability under the Act recently introduced into Cape 
Colony. They had been obliged to pay this tax although 
urgent representations had been made to the proper quarter, with 
a view to obtaining exemption. They had during the half-year 
under consideration been able to reduce the loan from the Eastern 
attd South African Co. to the extent of £260,000, and the loan at 
March 31st stood at £200,000. In continuance of the operations 
which had been fully explained at previous meetings, they , had 
charged against general reserve fund £195,290 in respect of new 
cables, and the balance of expenditure under this suspense account, 
to be dealt with in future years, now amounted to £255,000. 
Capital expenditure had been reduced by an amount of £70,000 ; 
this represented the cost price of shares they held in “other com- 
panies,” which had been paid off. The amount actually received 
for the shares was in excess of that paid for them ; as, however, the 
transaction was not actually completed on the date to which the 
accounts were prepared, the difference between cost and realisation 
would be dealt with in the current half-year, The net result of 
working for the year ended March 31st, 1905, was that they were 
able, after making provisions for the reserve funds, to pay the usual 
dividend of 5 per cent. and: a bonus of 2 per cent., and to carry 
forward a small balance. 

Sir JoHN DENISON PENDER seconded the adoption of the report. 

In answer to questions, the CHAIRMAN said he would prefer 
not to enter into the questions of the withdrawal of concessions by 
Colonial Goveruments in respect to the Pacific cable. 

The report was adopted, and the meeting ended with the usual 
vote of thanks. 


Buenos Ayres and Belgrano Electric Tramways Co. 


Tux directors announce that approximately the result of the work. 
ing for the half-year ended June 30th last is as follows :—Receipts, 
£86,400, against £85,096 in 1904, and expenses £51,500, against 
£45,624. Adding the amount brought forward, £2,086, the balancc 
available is £36,986. The increased expenditure is due partly to 
the higher wages bill rising from the concessions made to the 
employés in December last, and partly to exceptional repairs to 
rolling stock, &c. After allowing for interest on debenture stocks, 
preference dividends and setting aside £4,000 to meet the half-year's 
contributions to the renewals fund, debenture sinking fund, and 
accidents iffsurance fund on the same scale as those made in 1904, 
there would remain a balance of £10,239. This would allow of the 
payment of the same interim dividend as last year (1s. 6d. per 
share) with a carry forward of £2,739; but having regard to the 
uncertainty as to the effect on the company's traffics of the approach- 
ing electrification of directly competing lines of other companies, 
the directors have decided not to pay an interim dividend, but to 
await the final accounts for the year before fixing the distribution 
to the ordinary shareholders. : 
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Anglo-American Telegraph Co. . 


THe directors’ report shows that the total receipts from January 
lst to June 30th, 1905, including the balauce of £3,194 brought 
forward from the last account, amounted to £183,678. 


The traffic receipts show an increase of £15,711 as compared with the half- 
year ended June 80th, 1904. The working expenses of the half-year, including 
expenses of ss. Minia, pensions account, &c., as shown by the revenue account, 
amounted to £70,925, ey an increase of £7,347 as compared with the corre- 
sponding period of 1904. The directors, under the powers conferred upon them 
by the Articles of Association, have, before declaring the net profits, set apart 
the sum of £10,000 to the renewal fund, leaving a balance of £102,753. 
Quarterly interim dividends of 45s. per cent. on the ordinary stock, and of 
£1 10s. per cent. on the preferred stock, were paid on May 1st, 1905, absorbing 
£52,500, and second quarterly interim dividends of 14s. per cent. on the ordinary 
stock, and £1 8s. per cent. on the preferred stock, amounting to £49,000 will be 
paid on August 5th, 1905. The balance of £1,258 will be carried forward to the 
next account, All the main cables and landlines of the company are in good 
working order, 


Blackpool Electric Tramways (South). — A few 
weeks ago an extraordinary general meeting resolved upon 
voluntary liquidation and the division among the shareholders of 
certaiu shares held in another company. On 24th ult., however, 
according to a Preston paper, the debenture-holders met and raised 
objections to this proposal, urging that it shonld not be carried out 
until all questions pending between the committee and the trustce 
had been finally disposed of, and until the debenture-holders had 


.received their money. The ordinary Shareholders, at a subsequent 


meeting, resolved not to proceed at present with the winding-up. 


Prospectuses.—7he Ufbun Electric Supply Co., Ltd.— 
This company has been before the public this week (the List was to 
close. on. Wednesday, August 2nd) with an issue at par of 20,000 five 
per ceut. cum. pref. shares of £5 cach. The dividend is guaranteed 
until Deeember, 1910, by Edmundson's Electricity Corporation, 
Ltd. The extensive operations of the company in the provision of 
lighting and power supply and tramways for a number of small 
towns are well known to our readers. The present issue is required 
for paying the contractors who ar2 new carrying out various works 
in connection with the development of the undertakings. 


Buenos Aires -Port and City Tramways, Ltd.—-This company is. 


before the public (the list is to close to-day) with an issue of 
£200,000 6 per cent. first debenture stock at par, of which £126,500 
has been applied for. The company has a concession from the 
Argentine Government,, without limit as to time, for seven route 
miles of electric tramway. An estimate of traftic, working 
expenses and profit prepared by the consulting engineers, Messra 
Kincaid, Waller & Manville, appears in the prospectus Mr. J. 
Kerr (of Dick, Kerr & Co., Ltd.), is on the board. 


National Gas Engine Co,—The directors have resolved 
to pay an interim dividend at the rate of 15 per cent. per annum 
on the ordinary shares for the six montlis ended June 30th. 


Stock Exchange Notices. — The Committee has 

appointed a Special Settling Day as under :— 
- August 15th.—Hastings and District Electric Tramways Co., Ltd., £125,000 44 
per cent. debenture stock, 
and ordered the undermentioned securities to be quoted in the 
Official List :— i 

Sunderland District Electric Tramways, Ltd., £160,000 5 per cent. first 
mortgage debentures of £100 each, Nos. 1 to 1,000. 

The Committee has been asked to appoint a Special Settling Day 
in and to grant a quotation to :— 

Yorkshire (West Riding) Electric Tramways Co., Ltd., £275,000 44 per cent, 
first debenture stock, 
and to allow the following securities to be quoted in the Official 
List :— 

Edmundson's Electricity Corporation, Ltd., further issue of 10,000 ordinary 
shares of £6 each, fully paid, Nos. 70,001 to 80,000. 


s 


Blackpool & Fleetwood Tramroad Co.—The directors 
recommend the payment of a dividend at the rate of 4 per cent. 
per annum for the half-year ending June 30th, which js the same 
as that for the corresponding period of last year. It is proposed 
sto place £500 to depreciation reserve and £288 to general reserve, 
and £64 is to be carried forward. 
@ ' 

Calcutta Electric Supply Corporation. —The number 
of units delivered to consumers during the five weeks endiug June 


80th, 1905, were 550,733, compared with 383,457 in the corre- 
sponding five weeks of the preceeding year. 


Consolidated Electrical Co.—This company's annual 
meeting was held on Wednesday. Mr. Herbert Allen moved the 
adoption of the report, which showed an adverse balance on trading 
of £3,596, which is reduced by sundry revenue credits to a net loss 
on the year of £717. The report was adopted, Our account of the 
meeting is held over until next week. 


City Meetings.—The half-yearly meeting of the Central 
London Railway was held on Wednesday, and those of the Waterloo 
and City Railway Co. and the Great Northern, Brompton & Picca- 
dilly Railway Co, took place yesterday. 


STOCKS AND SHARES. 


Wednesday evening. 
Stock Exchange prices developed an unlooked-for strength earlier 
in the week, cheaper money being the keystone upon which 
advances were built all rouid the markets. Part of the improve- 
ment, however, eased off with the slackening of business as the 
holidays came nearer. In tbe electrical departments the tone 
generally is good. Supply shares in particular are firm, and the 
last results of the recent nervousness have disappeared. There was 
a plentiful deduction of dividends from electrical prices last 
week, and in a good many cases the amounts have been already 


. recovered. 


Most of the electric supply companics having now withdrawn 
their opposition to the Administrative Power Bill, the market has 
regained its aceustomed serenity, and quotations reflect the satis- 
f ction at the way in which this matter has been smoothed over. 
Several of the changes are in the direction of narrower margins 
between the selling and buying prices, most of them showing a 
rise in the lower figures. Bromptons, Countys, Edmundson's, 
London Electric Preference, St. James's Preference, Westminsters— 
these are all 3 to 4 higher on the week. Kensington’s are ez 53., 
and display no alteration in price. It isa little singular that the 
St. James's Ordinary should be 10s. lower, ec 5s. dividend. The 
Charing Cross City Undertaking Preferences are 4 off at 4j. 
Urbans-are unaffected by the issue of new Preference shares at 
par, which secm to be a desirable investment. Underwriters who 
have tu take any shares that are left over will probably consider 
themselves fortunate. We hear, by the way, that the Buenos 
Ayres Lacroze Debenture issue met with a somewhat lukewarm 
welcome from the public. The Adelaide Supply . Preference, 
lately offered, command a premium of about jy per share. 
Midland Electric Debentures have stiffened to par. " 

To those interested in such things, the quotation.for West- 
minster Ordinary, 12 to 12%, may appear a trifle odd. There are 
not many official quotations which have a difference of 15s. in their 
prices, and Westminsters at the present time are noteworthy on 
this account. l 

Railway stocks have moved but little. Metropolitan Con- 
solidated provided a feature by advancing to 914, ee the dividend 
ef 1) per cent., while Districts are a tritle better at 364, upon the 
further extension of the electrical system. The City and South 
London mecting on Tuesday gave Mr. C. G. Mott an opportunity 
for declaiming against the competition of the L.C.C. trams, and for 
pointing hopefully to the time when the City and South London 
should have its extension ready to Euston and St. Pancras. The 
price of the stock stays at 39. Central London Ordinary relapsed 
to 91, although the; dividend comes off the price on August 16th, 
The report of the Great Northern and City shows that the line is 
advancing in public favour, but the Preferred “ A " shares are not 
better than 5. The shocking accident on the clectrified portion of 
the Lancashire and Yorkshire Railway made no difference to the 
price of the company's Ordinary stock, 105}, despite the com- 
pensation claims that will, no doubt, be made. - 

One of the first important ups after the holidays will be an 
offer of 44 per cent. Debenturé stock and 6 per cent. Preference 
shares by the Bombay Tramways Co. , The amount of each class of 
«ceurity may be £600,000. An issue of £200,000 6 per cent. 
Debenture stock is being made by the Buenos Ayres Port and City 
Tramways. Traction descriptions are steady, Calcuttas especially 
having been in demand. The price has risen to 9}, and the buying 
is said to be Indian," a guess that ought to be safe from fear of 
contradiction. Buenos Ayres and Belgrano are quieter at 31, but 
British Electrie Tractions again came to market after the dividend 
was deducted, and at 84 the price is by no means strong. The 
report is still the reason upon which at least some of the selling is 
grounded. Birmingham and Midland Trams Debenture has 
advanced to the round 100, and Auckland Debenture, consistently 
recommended here since the time the stock stood at 96, is 105, 
with very little left on offer. British Westinghouse Preference 
look rather more healthy at 2,°;. There does not seem to be much 
chance of a dividend forthcoming this year. 

Variations in the telegraph section are mainly due to er dividend 
markings, and salient features are difficult to discover. The Anglo- 
American Telegraph group has surmounted the disappointment 
caused by the distribution announced the other day, and all three 
stocks have advanced, the Deferred being 8 to the good. Great 
Northerns are 10s. higher at 35}, and so are Indo-Europeans at 52}. 
Several Debenture stocks have small improvements to their credit. 
Globe Telegraphs of both kinds are a shade up. The National 
Telephone issues have also been shorn of their dividends, and the 
Preference shares rapidly replaced the lost fractions. The market 
for these descriptions is aided by the issue of the Telephone Com- 
mission report. Telephone Deferred, however, has fallen 1, to 105. 

Babcock & Wilcox new shares were otlicially valued in the Stock 
Exchange at 24 premium the other day, this applying, of course, 
only to the market quotation at the time that some official price 
had to be fixed. Cromptons are 1$, and India-Rubbers are 3 easier 
at 153. The Manufacturing list has nothing more of interest te 
call for mention. 
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f TELEGRAPH AND TELEPHONE COMPANIES. 


Business done | 


Stock Closing Closing Rise + 
Present or Dividends for the last : . week ended 
NAME. Quotations Quotations or 
Issue. rod four years. July 26th. August 2nd. A adi Fall — 
| 5 | 
1902. 1908, | 1904. | 1905. Highest Lowest., 
4,900 | African Direct Telegraph, 4 96 Debs.. v .. | 100 4 4% 4 = 98—101 98 —101 vs T 
95,000 | Amazon Telegraph, Co.'s shares, Nos. 1 to 25,000 | 10 Ni - Nil Ni 23 291— 231 21d - 
119,700 Do. do. 5 % Debs., Nos. 1 to 1,250 Red. | 100 Nil Nil Nil 70 — 75 70 — 75 73 iid 
768,580 | Anglo-American Telegraph  .. a .. | Stock | 60/6 61s. 2206 53 — 00 58 — 00 xd " 
aneo Do do. do. 6% Pret” <l |I| stook | 6% | 6% | S 54-100 | 104—108) xd | 1069 | 194 | 
3,118,210 Do. do. Deferred m .. | Btock 1/- 2s. il 12 1 1 1 14d 126 i| 4&4 dB 
44000 | Chili Telephone, Nos. 1 to 44,000 b 6 % 7 8 % 7 M. 1—7 $a 
1,982,856! | Commercial Cable Sting. 500 year 4% Deb. Bk. Red. Stock | 4% | 4 4 964— 98 i i 
16,000 | Cuba Telegraph .. ga ea 10 64:9 |10 5 8 — Sta 8 — à 
6,000 Do. 10 % Pref. F "T "E "E 10 10 5 10 17 — 18 17 — 18 ES E 2 
14991 | Direct Spanish Telegraph, Ord. vo b 4 4 4% 8j— 9 ex . P 
6,000 Do. do. 10 % Cùm. Pref, i 5 10 10 10 9 — 9— 9 ; 
; 80,000 Do. do. 43 95 Debs. s 2s 50 4 43 4 100 -—108 100 —103 
60,7101 | Direct United States ‘Cable 20 8 11}— 113 11}— 114 xd 
74,500 | Direct W. India Cable, 44 BER Reg. Deb. +1t0 1,200,R. 100 4 43 44% 2 99 —101 99 —10 
4,000,000 | Eastern Telegraph, Ord. Stock | 7 7 7% afi 146 —149 1044—1064 xd | 1 148 
2,000,000 Do. 84 % Pref Stock | 100 84 34 84, 89 — 91 xd 89 — 91 xd 90 894 
1,836,814 Do. 4 of” Mort. Deb. Stock Red. Stock | 4 4 4 107 —109 107 —-109 1 1083 
900,000 | Eastern Extension, Australiasia, and China Tele. 10 7 1% 7 1383— 143 192— 14} ost 1333 e 
602,400 Do. Deb. Stock .. Stock | 4 4 4, 106—108 107 —109 1 105 +1 
800,000 | East &8. Afric, Tel. OMe Db., 1 to 8,000, red. 1909 | 100 4 4 4 & 101 —103 99 —101 xd ot T 
920000001 | Do. 4% Reg. M. Debs. (Mauritius Bub. ) 1 to 8,000 25 4 e 4 4 1 met 101 —103 ii - +4 
140,887 | Globe Telegraph and Trust S 10 |£316 7*| 54% | 58% 108— 1 108— 1 105 108 | V.. 
190,987 Do. do. 6 % Pret. S "a 10 6 96 6 96 695, *| .. 144— 143 14à— 14 x3 ' Mg T idee 
150,000 | Halifax and. Telegraph, e ae arie 10- | 124% |15% | 24% SN 844— 354 35 — 36 85 
ax an rmudas Cable, 4 1st Mort. = = 
«n Debs., within Nos. 1 A ,200, Red. | 100 | 44% | 44% | 44% T 99 —101 99 —101 » " k 
17,000 Indo-European Telegraph ie n 25 (10% |10% |18 € S 51 — 58 514— 524 524 +4 
72,680 | Monte Video Telephone Co., Ltd. Ord. gs s -1 3% 3% i: a — — d T Qd = 
1, National Telephone, Pref. Stock a vx ..| 100 6% 6% 6 6 9 111 —112 108 —109 xd | 109 1084 - 
1,966,067 Do. do. Def. Stock e T .. | 100 44% 5 2 b 5% 107 - 109 104 - 106 xd | 100g 105 $5 
15,000 Do. do. 695 Cum.1st Pref. ..  .. 10 6 6 6 & 6% 13 — 14 123— 134 xd [e 
15,000 Do. do, 6 BC Unt 2nd Pref. 10 6 6 $ 6 6% 12 — 13 12 — 13 ‘ 
Do. do. 5% Non-cum. 8rd P., 1 to 250,000 $ 5 5 b 6 % 2— 6 5&— 6% xd g 62 : 
2,000,000 Do. do. Bà o Deb. Stock Red. .. | Stock | 84 84% 84 " 99 —101 99 —101 1 994 | : 
1,689,598 Do. do. 4% Deb. Stock Red. 100 | 4 4 96 4 AEN 10.4—1044 1024— 1043 104à 108 | es 
1413 | Oriental Telep. and Elec. 1 to 171,504, fully paid; 1 | 6% | 6 63 | n 1j 14 lí— 1% Hs 
50,000 Do. do. 6 % Cum. Pref. 1 6% | 6 6 T i— f 1 1ł E ja 
100,000 | Pacific & Ku lan Tel.,4 % Guar. Bebe 1to1 (000 100 4 4 4 Ps 97 —100 97 —100 CT 
11,8890 | Renter's 2 z r 8 5 5 b | M 74— 8 7 8 is ss 
8,297 | Submarine Cables Trust ` . " T .. | Cert. 6 6 696,5 . .. 126—129 126 — 129 as V 
58,000 | United River Plate Telephone NY b 7 8% | 8% Vs 63— k si 71 78 da 
40,000 Do. Cum. Pref., Nos. 1 to 40,000 | | 8. | 5 5 5 Ti 5 3 » » 
179,947 Do. do. 5 Debs. . | Stock | 6 5 5 - 107 —109 104—109 sd ix +1 
15,609 | West African Telegraph, Shares — .. 10 2 4 4 aor 8-— 9 — 9 T d 3s 
90,008 | W. Coast of America, 1 to 80,000 & 53,001 to 58,008 23 Nil Ni il " 14— A oh » kd e 
150,000 Do. 4% Debs.,1tol1 ,500 guar. by Braz. Sub. Tel. | 100 4 4 4 & 2s 99 —101 —101 xs s 
901,900 | Western Telegraph, Lu, Nos. 1 to 207,990. 10 7 1 7 od 13j— 14} 133— 141 14à 1813 
15,000 Do. do. b % Debs, 2nd series, 1906 | 100 b b 5% |. 100 —101 100 —102 - zh E 
569,380 Do. do. 4% Deb. Stock Red. .. | 100 4 4 4% |... 101 —103 102 — 104 108 102 +1 
88321 | West India and years Telegraph .. 3 Vs 10 Nil N Nil ve 4— i— $4 Es 33 
$4,563 Do. do. 6% Cum. 1st Pref. vis es 10 7 96 7 96 6 - 8 — 8— 8 | 
4,069 Do. do. 6% Cum. 2nd Pref. ; şi 10 Nil Nil il i 51— bi-— 6i S ae “ss ad 
80,0008 Do. do. 6% Debs.,Nos.1to1,800 ../ 10 | 6% | 5% | 5% 101 —104 100 —103 101} x | pi) 
| 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
40,000 | British Aluminium 7% Cum. Pref. .. i n- b Nil Nil Nil 43— 6} 4i 51 
20,000 | Do. do. “AG % Cum. Pref. .. T b Nil Nil Nil Y 4$— 54 4$— 5l 
90,000 | Do. do. 5 Funding Certs. . 5 * b - "E 23 33 9:— 8i 
800, 0001 ! Do. do. - e lst Mort. Deb. Stoc k He d. Stock b % 5 96 594 EN GY 103 99 103 re 
183,301 .| British Electric Traction . lO | 8% 6% | 6% 83 94 g1 83 N25 Si e 
155,497 | Do. do. 6 95 Cum. Pref. . T 10 6 94 6 94 6 9 11 114 11 114 111 11 4 
1,000,0001 Do, do. 5 96 Perp. Deb. Stock . | Stock | 5% 5 95 595 x 121 —123 122 —124 1225 1291 ] 
l Do. do. 44 % 2nd Deb. Stock Red. 160 , A 44%, F- 97 99 97 99 OR G7 
100,000 British Insulated and Helsby ‘Cables je 5 |10% | 8% 8 of A 54 6 54 6 
1000000 | Do. do. 6 * Cum. Pref. ss T 5 6 96 6 96 6% bc 54 6 5A 6 xd 
500,000 | Do. do. 43 95 lst Mort. Deb. Red. | 100 44% | 4395 4495 101 —104 101 —104 
60,000 fiBrowett, Lindley & Co., Ord. - » £1 Nil Nil Nil " T 11 
50,000 Do. do. 695 Cum. Pref. `. £1 Nil Nil Nil = 14/6 to 15/6 14/6 to 18 
105,731 Brush Electrical Engineering, Ord., 1 to 105,731 .. 2 Nil Nil Nil i i | P 
156,000 | Do. Non-cum. 6 95 Pref.. - 2 6 % 6 % 6 «X + l 14 Y 14 
,00n! | Do. 44 95 Perp. Deb. Stock .. | Stock 41395 44% 14% 92 85 92 95 
! Do. 43 96 à Perp. ?nd Deb. Stock Stock 44. ta% 1390 , T7 RN 77 a 
35,000 | cr mag s Cable Construction shares M f 5 15 % 12496 124% ba: 10 11 10 —'j} 
40,000 do. 5% Cum. Pref. . B. ) ee Lou. 5 54 5ł 54 53 
900,000 | Da do. 44 ^ 5 lst Mort. Deb. Stock Red. | Stock 44% 449r, {or 1 106 —108 106 — 108 
| Central London Railway, Ord. Stock 4, . | Stock 14% | 9 1 9] 93 90 92 9] 904 l 
Do. do. , Pref. Stock d Stock 4 95 1% 4 10] 103 101 103 10 1024 
523,396 Do. do, Det. do. .. "a Stock 4 95 2% 1 TS 41 is 81 (d 
1,530,000 | City and South London Railway v. x .. | Stock 9195 23 91 2 R 10 JR 10 Xx) S 
. 85,000 a & Co., Nos, 1 to 85,000 e X 3 5 96 249; 9190 2 12 2 IE 2 xd 
j )o 5 % Ist Mort. Reg. Debs., 1 to} I S we à i = 
100,000 | 900 of £100, and 90L to 11,000 of £50 Red. | | " T. 9 T XE. ; s js ide ded 
79,26] | Edison & Swan Utd., KA" shrs., £3 på., 1 to 99,261 | 5 Nil Nil is là lz 14 1g l3 
17,139 | Do. " A" shares, 01—017,139 | 5 Nil | Nil A 2 24 2 21 " 
244,02:31 Do. 4% Deb. Stock Red. . | 100 4 9 d { 83 — 88 xd R3 MS 
100,000: Do. 5 % 2nd Deb. Stock Prov. Certs. all pd. 100 5 § 9 &Y 94 89 94 
112,100 | Electric Construction 1 to 112,100 .. 2 6 * Ó 9. Nil E : 
41,290 Do. ão. 7% Cum. Pref., 1 to 31,950 2 7% 7% 7 l ^1 l 1 xd 
200,000 Do, do. 4%, Perp. Ist Mort. Deb. Sk. | Ste ck 4 «6. 4% 4 y 93 96 xd g af 
25,000 | General Electric Co. (1900), 5 % Cum. Pref, 2s lu 5 95 5 % 5 96 Y 97 10 91 10 
200,000 Do. do. 4 % Mort. Deb. .. | Steck 1% 4 96 1%, : 17 —101 67 — 101 
200.000 | Henley's (W. T), Telegraph Works, Ord. .. - 5 20 % 15 & 16 96 117 124 11 124 
200,000 Do. do. 44%, Pref. .. 5 44%, 44% [1o x iy 5B Fe 5? DË 
15.900 | Do. do. 4l Mort. Deb. Stock | Steck | 44% TOA 1195 109 —111 109 —111 1064 » 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works l0 (10% | 10 9$ ; ? 151— 164 15 16 } 
300,006} | Do. do. 4%, lst Mort. Deb. .. ItO 4% (965 | 4m 100 - 103. 100 —103 a 
37,500 HLiverpool Overhead Railway, Ord. $m T 10 14% 18% | 14% i o 3 T :H 
10,000 Do. do. Pref. £1 ) paid A! 10 5X 5 96 E 5 «X. 5i Ye 6s ‘ 
77,350 "Telegra h Yr E and Maintcnance 12 90 96 1) 96 15 ™, 3] 33 3] ü3 
130,004 3 % Deb. Bds., 1 to 1,500 Red. 1909 | 100 | 4 > A 4% L 101 103 lt] Los 
640,000 | Waterloo & City “Railway, Ord. Stock ; $: ico | M% [| 3496 9195 9 96 9 92 60 92 
* A period cf nine months, t Quotations on Liverpool Stock Exchange. | Unless otherwise stated all shares are tully paid. $ Interim dividends. 


{ From Manchester Share List. 


Bank rate of discount 24 per cent. (March 9th, 1905). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued ).—ELECTRICITY SUPPLY COMPANIES. 


| "Btock | . Olosing Closing eBusiness done | Rise 4 
Present NAME. | or Divide nds for me | Quotations | Quotations | week e or 
Sabet | Share. vu yeu July 26th. Aug. 2nd. | Ang. 2nd, 1905. | Fall — 
| t. | 1902. | 19093. | 1904. ,. 11905. | +o coii Oe Highest; Lowest. | 

29,377 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 | 8% W% |10% - 94— 104 10 — 104 TREA ee. +4 
10,628 Do. do. 7 % Cum. Pref. 5 7 95 79 7 96 v. 9 — 10 | 98— 104 | 9i | ^... +4 
288,782 | Central Electric Supply 4 % Guar, Deb. Stock  .. 100 4 96 4 95 4% (5 103 —106 | 108 —106 003 uU T 
80,000 | Charing Cross and Strand Electricity Supply i 5 10 % 8 9 8 96 e 63— 1 6i— Tt 635 | 66 zm 
80,000 | Do. do. do. 44 % Cum. Pre f. 5 44% 44% | 44% 2a 51— .53 b1— 54 eme | s: 
40,000 Do. “ City Undertaking "' 4X 96 Cum. Prf. 5 14% 4196 44% 4M— 59, is— b 4g 4 —i 
40,000 Do. do. 1908  . » 5 e7 44% | 48% rs dii— 554 4— 6... ee -$ 
850,000 Do. do. 4 % De b. Stock Red. es 100 4% 4% 4% - 104 —106 104 —1406 | 105 

14,436  |*Chelsea Electricity Supply, Ord. * 5 | 44% 54% 6 96 6 64 6 63 

150,0001 | Do. do. 44 % Deb. Stock Red. .. | Stock | 44% | 44% | 449) os 108 —110 108 —110 | 1084 |... 

70,595 | City of London Elec. Lighting, Ord. 40,001—110,595 10 5 96 5 9 6 96 à 103— 114 | 104— 11 | 10H | - 108 

40,000 Do. 6 o% Cum. Pref., 1 to 40,000 . 10 695, | 6% | 6% Sedi ae ee j: 1$ — 14 ig dr, 

400,0007 Do. c ’ Db. Stk., Sc rip. (iss. at 115) ) all pd. - 5 96 5 96 5 96 + | 122 —126 | 122 —126 is | 
300,000 Do. 4 % 9nd Db. Stk., Prov. Crts., al! pd. 100 44% 44% | 48% T 103 —105 108 —106 Pag hen tess" eo 
40,000 | County of London Electric Lighting, Ord, 1—40,000 10 4% 4% 44395 4% | 8— 9 Bi— 9 | A | ^ ti 
30,000 Do. do. 6 95 Pref., 40,001 —60,000 10 6% | 6% | 6% te 113— 122 | n$ 123 Nt Ke 
400,0001 | Do. do. TU % De b. Stock 4 Pe 44°% 44% ae >$ 111 —114 | 111 —114 | 113 | à 
250,000 | Do. do. 44 % 9nd Deb. Stock .. | Stock 4 44% | 449% iy 103 —105 | 108 —105 Oca dex M 
70,000. | Edmundson's Electric Corporation, Ord, Shares ,. 5 T% T7: 96 7 96 T 5R— 6A 5i— 64 | 6 5]* tè 
80,000 | Do. do. j % Cum. Pref.. T 695 | 6% 6 95 Je 6 — 6 64— 63 LUE | +e 
800,0001 | Do. do. p & Ist Mort Deb. Stk | | 100 4495 | 1395 | 49% E 1054—1074 | 104—1074 | 106 3 
21,000 | Kensington and Knightsbridge Ele "x Ord. i 5 10% |12% 12 96 - 114— 121 113 — 12ixd 12 | 

186,000 | Do. do. do. , Deben. Stk. | Stock 4% | 4% 4% T 98 «-101 H 97 +100 xd so | 

111,000 | London Electric Supply Donoralum: Limited, Ord. 8 Nil Nil 3% 13 23 1— 233xd | .. | 

60,000 Do. do. do. 0 % Pref... | 5 6% 6 95 6 % 44— 54 5 a | | I 
871,895 | Do. do. 4 % 1st Mort. De 4 Stk. Red. | Stock 4:965 4% | 4% : 99 —102 99 —102 | » $ 

100,000 | Metropolitan Electric Supply, 1 to 100,000... , 5 | "1X 8395 | 10 95 10% 94— 10 | 94— 10 | E 9i 

76,121 | Do, 44 % Cum. Pref. 1—71,106, £3 pd. 5 4196 44%, 44% + bg 5g 5g be 
220,0001 Do, 44% 1st Mort. Deben. Stock - i 44% 44% 44% T 109 —113 109 —113 
250, 0001 Do. 8h 9 96 Mort. Deben. Stock Redem, | Stock 9495 | 849b 34% jT 98 —100 | 98 —100 
250,000 | Midland Electrie C orporation, 44 % 1st Mort, Deb. | 100 44% 44% 44%, 99-—101' xd | (99 —101 T 

10,852 | Notting Hill Electric L renving T 10 6 96 6% 7 956 14 16 xd |. 14 15 Si | 

59,000 | Do. do. , 1st Mort. Deb... — .. | 100 4% | 4% | 4% | 100 —102 100 —100 | |... a 

40,000 St, James’ and Pall Mall E lec trie Light, Ord. 5 144% 144% 144% 10% 134— 144 13 — 14 xd 133 134 

20,000 | Do, do. 71% P ref. 20,081 to 40,080 5 1% | 7% 7T 96 79 8 — 9 8— 9xàd | Apa | us 

150,0001 Do. do. 94 95 Deb. Stock Red. .. 100 34% 0496 9496 - 97 — 99 97 — 99 

12,000 | Smithfield Markets Electric Supply, Ord. + 5 28% 4% 4% - 2%4— 3 4. p -i 
50,000 Do. do. do. , Deb. Stock Stock 4% 4% 4 95 78 82 76 80 xd 

65,000 South London E le etricity Supply, Ord’ wv 5 14% 9-95 4% 34— 4 Bà 4 

100,000 | South Met. Elec. Lt, & Power ( Ord. W- a 1 Nil Nil Nil " 2— 4 

60,000 | (Late Blackheath and Greenwich 47%, Pref. l Nil 7: 96 7 96 l lg if - Hi TR . 
100,000 Dist. E.L.Co.) (44% 1st Deb. Stk. | 100 44% | 44% | 44% l 108 —109 | 106 —109 EAM | 
30,000 Urban Electric Supply, Ord... ws b | 6% 5% 5 96 ~~ N 48-— 4% 42 4% | i 
80,000 Do. do. 5% Cum. Pref 5 b 96 5 96 5 96 fe | 5j o8 bà— 53 ; 
200,000 Do. do. 44% lst Mort. Db. Stk. Red 100 zd ar | 4% M 104 —106 104 —106 1054 ae 
110,000 | Westminster Electric Supply, Ord. 2s i 5 12% | 138% | 144% 13% 11ł— 123 12 124 123 12 +2 
28,151 | Do. do. 5 94 Cum. Pref. PERI 5 5 96 5 96 5 96 6à— 68 xd Oa 6g dx : 


Shares not officially quoted :—Mackay Companies, ord., 412—421. Pref. 76—764. 
* Subject to Founders Shares + Unless otherwise stated all shares are fully paid. 


t Interim dividends. 


Fort- Receipts for Receipte for Route 
Locality. night the the Total to date. miles 
fortnight. | wks. ended. fortnight. open. 


! ! 
| | 
£ | £g £ £* * | 2 £* | 4 £* | - 
Aberdeen ..  ..|July29 | 8,388 — 183, 9 | 18,987 | — 587/14°1; .. jCardiff  ..  .. July 22 | 2,211 |+ 49/16 | 84708 | 697 2997|.. 
Ayr <` a.l n 22) 18388 — 81] 10 3,9868 | — 105| 8 |.. Carlisle | » 99 472'— 8,890 6,484 |— 886| " |.. 
Bath . eel gs 2| 1,591 |+ 161 | 90 | 19,525 | + 1,606 | 18. |.. Chatham and Diet. ` ,, 27. 1,786 /+ 415 | 90 | 19,475 4 2,151 | 93)+ ‘8 
Birkenhead... ..| „ 30| 9,240 |— 346 | 17 | 18,993 | — 18:6 | .. Colchester "ERU. 520 |: .. | 52 | 11,990 PEE NW. Ape 
Blackburn ..  ..| » 26, 2,10Di 17,174, 17,786 + 602 1425 rk .. ej» ?$7| 1,211 4 80 | 14452 4 TM (959 | .. 
lackpool * 99 27 8,548 or^ 360 17 18,906 + 1,282 11°87 ee {Darlington . ee [1j 22. . 996 + 10 16 ( 8,307 ee 4°87 oe 
»  —Fleetw'd; , 29 | 2,257 |— 506| 4 4,164 | — 699; 8 Darwen ..  ..| » 28 483|«-  18|17 1,2299 + 202 | 4°96) .. 
» Lytham | June22 | 1,602 |+ 758 | 34 7,608 , ix Dover .. «+ | May 18 891 4 10,19 8,996 — 66° 86l.. 
Bolton - July 30 | 4,85 |+ 182,18 | 85,027 | + 1,1175 | 26 |+ 1|| Dublin .. oe | July 98 | 11,192 |+ 10 22,587 |+ 508 | 485 {+ 14 
Bournemouth » 2% | 8,218 + 883 | 163 | 21,478 . 89] .. Dundee .. e] » B| 198214 43) .. is e 1125|.. 
Bradford  .. » 319, 8,000|— 478 | 17 | 77,554 | — 2,785! 83 |.. East Ham ..  ..| » 29| 1,780 |+ 9220,17 | 14,728 |+ 1,234 | 6°62, .. 
Brighton .. ...|.» 231, 2,54|* 56/18 | 18,207 ^ 95, .. Glasgow ..  ..| » 29 | 26,079 |-14]11 d 190,826 |+ 7,995 n 46 
Bristol e e|» 22810912 |+ T74 : . 1285|.. || Gloucester .. . ..| 4» 2% 692 — 144 |1 5,898 v n 
| !Halifat .. — ..| , 26 1,729|+ 1600|17 | 27,656 |+ 1,081 | 85°5'+ 9j 
' Huddersfield ..| „ 99| 9,941 |4 250|17 | 28,019 |+ 1,220 | 98. |.. 
; Holl .. .. ..| 4, 99| 4451|+ 1|17 | 9,87 /+ 88/19 |.. 
Brit. Elec. Trac. Co. Ilford . .. «| 4. 8| 104 |4-- 65H14 -t - 98, 66|.. 
Ilkeston ix. ced vas cd 960|— 42/17 2,157 |— 3908] 85!.. 
Airdrie ..  ..|July 21 482 21/29 | S9,77)— 12/-861.. || Ips ..| » 29| 1,080 |— 119 | 17 7,954 |— 23799 |105| .. 
Barnsley e|» 2 81$ |-- 29; ,, 4,628 — 1397! 8 |.. Iie of of "Thanet ..| „ 29] 2,687 |— 279 |80 | 15,752 — 849|11 |.. 
Barrow » 21 + 82] ,, 6,664 | + 1,691 | 5:87] .. Kirkcaldy . ; » 926 629 |— 69|.. i4 va 55! .. 
IBirmingham (City) » 21 | 10,469 |— 696 | ,, | 159,893 | + 4,703 | 14-5 Lan'kshire Trm. Co. | ,, 27, 1,726 |+ 102 80 | 20,997 |+ 1,881 112706 | 9:4 
Birmingham (Mid.) 5, 21 — 696, , | 48,779 | + 8,653 12:25 .. Leeds » 1511 + 718/16 | 96,902 |+ 4,178 | 89°5|+ 8 
Devonport » 2l 1,008 |— 141 » "| 19,206 | — 1,602 | 8&:85 ‘ Leicester  .. » 29 4,161 os 980 61,634 x 23 
Dudley—Sto'rb’ge| » 21| 2,151 |+ 148| ,, | 25,890 | + 1,905 21:95| .. Liverpool „ 22 | 29,790 |—8,909 | 29 | 308,470 |+ 6,195 | 103 
Gateshead.. » 21| 1,914 |— 52) ,, | 26,162 | + 5111125,.. L.C.C. » 15 | 83,117 44,292 | 15 | 927,411 |-- 48,998 [52°12 /+ 5:9 
Gravesend, N'füeet| , 21 559 |— Bj ,, 6,427 | — 757| 65|.. Lowestoft .. ; » 29 638 |— 81 | 48 6 — 8608| 4 
Gr'n'k Pt. Glagw| » 21| 1588 |— 5j, 18,128 | + 2,215 | 25 | .. Mencheste..  ..| , 29,926,001 |4 "07|17 | 227,451 |-- 10,992 | 84 
Hartlepool |» 2 618 |— 171| ,, 7,423 | — 1796 |672|.. Newcastle ..  ..| „ 29| 7606|- 18,1 876 |+ 2,869 |25:8 | .. 
Kidderminster ..| ^ 21 256 — R| ,, 8,901 | — 178| 45|.. Newport ; » 14] 1294 4 198 | 15 9,146 |+ 1,460 | 85|.. 
{Leamington  ..| » 21 251 i+ 796, ,, 21 + 9%.. |... Oldham . «el gp 30| 349014 941 | 18 | 99,884 |+ 8,117 12875 - 54 
Merthyr .. |» 2l 403 — 23| , | 5,515 |— 255| 29) .. Plymouth ..  ..| .. i MM E ii Hh 41|.. 
iMetropolitan ..| » 21 | 7,022 /+3,770| , | 70,62 | +95,114| .. |.. Pontypridd... ..| » B 810| .. | 2,921 .. | 875... 
iddleton. . » 21 + m|, 9,786 | + 567) 8-5) .. Portsmouth.. ..| , 22| 4923|— 197|16 | 38,263 — 9366 |145|.. 
Oldham — Ashton| » 21| 1254|— 5| „ | 15,702|+ 161/913| .. tRe : : " 20 692|— 299 16 | 10,829 — 3, 75|.. 
Peterborough ..| » 21 — B|» 8,867 | — 884/531] . Rochdale .. E 1,773 |+1,987 | 16 | 12,500 |+ 9,949 | 188 |4 145 
Potteries ..  ..| » 21| 8,414 |— 296| ,, | 48,0572] 4 208/29 l.. 1Salford » 94 | 3,92 |4 106 |17 | 74,901 |+ 5,2998 | 80 |.. 
Rothesay ..  ..| » 21] L511 |* 435) ,, 4,295 | + 665 |92-75| .. Scarborough : » D "3| :. | 80 9,750 o | 45|.. 
Sheerness..  ..| » 19| 186|* 8| ,, 1931 | + 270, 2:5|.. || Sheffield | gy 80} 9,971 4 375 |18 | 90,897 |+ 4,857 84:25 |. 14 
Southport » 21) 821|t*t 4j y 8,640 | — 3901|81T|.. 4Southampton  ..| ,, 19| 1072/— 2/136 | 15/04 |— 294 11 |.. 
South Staffs. » 21| 1,576 jr 249 | ,, | 20,419 | — 124 113-87] .. Southend-on-Sea ..| ,, 96 | 1,089/+ 67 | 17 6, + 468 /&25,.. 
Swansea ..  ..| » 21 | 1,794 |+ 2X | ,, 18,606 | + 8,968 | 55] .. Stockport .. ...!| ,, 21| 1998 |+ 5715|16 | 10,941 |+ 1,085 nee + 3 
Taunton .. ..| » 2l 118 — 15| ,, 1,375 | — 158: 1:5] .. || tSunderland ..| os 90| 10609,4 9297 T7 | 929,400 |+ 667 1081|.. 
ijneageum a ur BS ub nor E gi T eside ..  ..! „ 96| 994, 24| 30 | 12,587 |+ 1,84 887 
eston-s-Mare ..| , 19 643 — B|, 2,917 | + 212| 8 |.. 'arrington , 20 961 |+ . 94 | 16 5,908 |+ 198 | 7°75 
Wont „n 2l 870| .. » | 16989, + 81/475, .. West Ham ..  ... ,, 27| B8,514:41,287 | 11. | 27,170 ..  1096|42:9 
:?Worcester.. . "S 733 — .35| ,, 8,551 | + 783,5715] .. Wolverhampton ..' ,, 2 | 1,727/+ 195/17 13,800 œ Dje 
Wrexham. » 21 225 — 10| ,, 4,884 | — 988| 4 |.. i | zo] | 
Yorks, Wool. Dist.| 5, 21 1,504 (+ T : 18,291 | + 1,992] 17 ,. | | | | 
Ie te | | : ‘Cen. London Rly. July 29 | 11,619 |— 863 | 4 24,043 |. — 685, 6 | å 
| "s a åB. Lon. Rly. | ,, 390, 4498 |— 92 4 | 9,066 |— 952 625!.. 
b» in Dacin D » 98 807 - 6/1 4 | z 606 | — 36 | 7 | ; 
Burnley ..|Jely99 | 2159 !+ "0| ..- T Es Tb, .. G. N. and City Rly » 29! 92,04 4 944| 4 5,852 E 1,975 | $5... 
Burton-on-Trent |» 90 689 — 124 | 17 .6,009 | — 644) 85,.. L'poo) Overh'd Rly. » 90| 8,817 |— .219 | .. ds us 675 | " 
Bury .. .. el s B| 1,744 [16 | isi " 10°5 | Mersey Railway ..| ,, 29 | 8,022|— 18) 4 6,060 i+ 197 | 45i.. 
lew Se | 


* Compared with the corresponding period of 1904, — - + One week only. - ` | Includes horse and other receipts. 
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Fluctuations in July. — DESCRIPTION OF INTERESTING EXHIBITS. 


(Continued from page 161:) 
Couplings.—Because of the, Goyernmental ban against trailers 
| tramway managers are inclined to be indifferent as to the kind of 
coupling with which new cars are to be equipped, and we dare be 


bound that this indifference has gone su far that, apart from a bole 
through the centre of the bumper beam andfa*pin in that, there 
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59/- 
en IR B WIS i E 
57/- 
56/- ey ET EET TT TT Fic. 26.—A.B.C. AUTOMATIC COUPLER. 
65i. H- SP ae j | ao 8 
54/- are not a tenth—-no, nor a hundredth of the cars running on ou 
53J- aes fees ele tramways equipped with any coupling arrangement whatever, to say 
532l- BREBENEEEEBEENEEZEEEREBN nothing of an automatic coupling. | 
51/ CE E EL LL LLL IL LLLI IL LI Ed 11. So much the more reason, would vou say, for a good show of 
50]. Tt | | || E| [sScoTOCM | | | | || |. couplings at an exhibition and a shower of orders thereafter ? We 
EN) NE FER DD DNE ER DNUS DR ONES EQ ERR EDEN DR DER ER RD DRM ERE DER RT are inclined to think not. Until trailers are used generally—and 
49/- who would say that the day will never come ?—the use of couplings 
48l- is limited to cases of emergency, such as a broken-down car having 
47l- to be towed home by a healthy companion, and makeshifts are in 
46/- the habit of being used on such occasions with some success. When 
46/- cars having bumpers widely varying in height from rail to centre 
44/- are in use on the same system, troubles do occur when crippled cars 
have to be pushed home, but it is an open question whether 
poss managers would think these troubles sufficiently acute to go to the 
431. EL EL IL TL jM | expense of fitting all their cars with couplers such as were to be | 
AV- seen at the Exhibition, designed to meet the exigencies of constant 
Bee ES : 
40/- use on goods and passenger trains, or at least on the two-car units, 
I Dee , which are common things in some European and most American 
| and Asiatic countries. 
: ‘TIN. Nevertheless, the Exhibition, being a tramway and railway exhi- 
ae 4 b 6 7 1011121314171819 2021 24 26 26 27 2831 
b a " 
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COPPER (G.M.B's.) Fia. 27.—BUCKEYE AUTO-COUPLER. 
Jory 3 4 5 6 7 10121218141718192021 24 25 2627 2831 


bition, offered a distinct place for couplers suitable for railways, 


69 |_| | Ep ae pee enn and among them we noticed, in particular, the stand of the A.B.C. 
68 |_| EENEBSENEE LL ll. Coupler, Ltd. The action of this coupler is entirely automatic, 
67 | | | rt ttt | peo and it was reported upon by Mr. W. F. Pettigrew (Furnesy Rail- 
66 EE ann dl | way) to the International Railway. Congress which was held at 
e5 C BENE EE Washington this year. NN ir 2 I 
64 N a te After fully describing the action of the coupler, the report, pro- 
E ERE - ceeds :—1t will be noticed that the shackles never rise, above the 
63 Zu E: top of the buffers, consequently they will not interfere with. the 
62 KENN vestibules of carriages where such are provided, . , . . this coupler 
61 LI | LT J| is exceedingly simple in constrection, and has few. wearing, parts, 
80 ESESES E- and none of these are subjected to the buffing strains, the latter 


ES 


196 


THE ELECTRICAL REVIEW. 


[Vol 57. No. 1,445, AUGUST 4, 1905. 


being passed through the solid metal of the buffer head and shank 
to the springs and on to the vehicle. The buffer faces are flat, and 
when two vehicles meet on a curve the flexible spring arrangement 
allows the two faces to come together parallel to each other. The 
coupler is so designed that in the event of the disk hook pin or the 
disk hook breaking, the vehicles will not be separated, the hook 
being retained in position by the surrounding metal of the coupler 
head. A further great advantage is that this coupler will couple 
up readily with almost any other. 

The buffer head and shank (fig. 26) are made from cast-steel of 
special quality, the shank being drawn out under the hammer or forg- 
ing press to the required form, and afterwards the whole is thoroughly 
annealed. The disk hook is preferably a steel stamping, or it may 
be cast; the shackle locking-bar and pins are forged steel of suitable 
quality. ^ 

Mr. P. A. Hyde, late chief locomotive superintendent of the 
Central S.A. Railways, has reported entirely in favour of the latest 
patterns of the A.B.C. coupler. 

Messrs. W. S. Laycock, Lro., exhibited working models of 
their Buckeye No. 11 light-pattern auto-coupler, of which fig. 27 
is an illustration. 

This automatic coupler is designed to contour lines, reduced from 
the Master Car Builders’ Association standard, and is especially 
suitable for light railways, tramcars, and light wagon stock. It can 
also be fitted with draught gear designed to act as a buffer and 
coupler combined. Any reasonable amount of lateral motion can 
be given, enabling the coupler to work satisfaetorily on sharp 
curves; check springs are also provided to bring the coupler cen- 
tral when on the straight. The lock is controlled by gravity, and 
is released simply by pulling a hand chain fixed to the sill. These 
couplers are strony, automatic in action and 
interchangeable, and with modifications in 
draught gear can be fitted to almost any 
type of vehicle. 

Messrs. EDGAR ALLEN & Co, Ltp., 
showed the “Imperial ” central radial auto- 
matie coupling buffer illustrated in figs. 28 
and 29. Fig 28 shows the buffer with hook 
down, ready for coupling, and fig. 29 shows 
the buffer with hook in position when 
coupling is not required. These buffers will 
couple automatically on any ordinary curve, . 
and damage to head and drawbar is reduced 
to a minimum by the radial movement, which is very sensible to 
the least impact. Full and empty wagons on different planes 
couple easily. 

Car-Trucks.—The most noticeable thing about the car-trucks 
exhibited was their British make, and the next that every rigid 
wheel base four-wheeled truck and every maximum traction truck 
looked as if it had come straight from America. Now that our 
truck trade is safely in all-British hands, we see no harm in paying 
the acknowledgements which in justice we owe to those men who 


Fia. 28.—“ IMPERIAL ” COUPLING BUFFER IN USE. 


Fic. 29.—" IMPERIAL | COUPLING BUFFER OUT OF GEAR. 


have helped us so practically to develop our tramways. They have 
helped themselves to their fees for tuition, and as things stand 
now, we do not believe that our graduates in the difficult craft of 
truck-building can begrudge them. For nearly 10 years the J. (1. 
BRILL Co. shared with another American firm the British market, 
and the Exhibition that has just passed furnished proof enough that 
the characteristics by which every man and boy on the tramways 
of this kingdom learned to recognise the Brill truck have become 
perhaps as indelibly printed on our British-made trucks as were the 


e 


characteristic lines of the stage-coach transfused into the bodies of 
succeeding generations of railway coaches. - 

To whatever success the J. G. Brill Co. has gained in these islands 
it is fairly entitled, and we desire to do honour to the man without 


Fic. 30.—BrusH Eqtar-WHEEL BocikE TRUCK. 


whose name the title of the firm would excite no more attention 
here than that of any of its American rivals. 

While handing the laurel to Brill, we do not forget the worth of 
McGuire, to whom our truck builders are indebted for valuable 
points in design, nor while praising both can we allow our readers 
to think for more than the moment it has taken them to skip these 


Fic. 31.— BnvsmH RaplaL Truck. 


lines that we desire to belittle our ggtive manufacturers. Far be it 
from us to blame them for assimilating the best features of previous 
work, rather should we praise them for choosing so well. Finally, 
let us rejoice that the conservative enterprise of Englishmen has 
delivered us from the necessity of buying foreign trucks which, 
yood as they are, cannot equal for material, workmanship and 
price the Brill-McGuire-Brush, or the Hurst-Nelson-Brill, or the 
Mountain and Gibson-Brill-McGuire. 

That we have advanced in quality of manufacture none who 
visited the Agricultural Hall 
can doubt. The steel side- 
bar forgings especially were 
remarkable specimens of the 
best English style, and the 
care with which the cor- 
ponent parts had been 
assembled so that the frames 
would tramimel true every 
way was of good omen to us 
who had seen in days gone 
by, we believe for ever, the 
side-frames and the end-sills, 
the braces and the stays, 
thrown together with no more 
respect for the ultimate square- 
ness of the axles than if they 
had been pieces of a sixpenny 
tin locomotive. 

In the remarks which pre- 
ceded this series of articles, 
we suggested that the demand 
for radial action trucks will 
be large, and if only for 
the excellent reason that a 
long wheel base permits 
track renewals to be post- 
poned to a later date than 
could be done~with small 
wheel-base cars, we think 
that our prognosis is well 
_founded. Ona perfect track a 
40-passenger double-deck car 
carried on a 6 ft. or 6 ft. 6 in. 
wheel-base rides perfectly, not 
so perfectly on a track which 
has lived and suffered, and 
abominably on rails that 
have to be kept down for another year. "The radial action truck 
gives us something between a rigid wheel-base and a pair of bogies, 
and its 8 ft. 6 in. to 9 ft. wheel-base will be utilised not so much to 
carry a longer car-body with higher seating capacity, as to carry 
the same sized body as before without bringing the real age of the 
track too prominently before the passengers, until at least the 
owners have had time enough to settle the question of a permanent 
way renewal fund. 

Beginning then with that old-established house, the Bausu CO., 
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it is questionable which was the more interesting, their rolling 
stock in print or in cold steel and iron. 
more tasteful business attack been made in the history of modern 
illustrated business literature, and their thoroughly artistic and 
clever catalogue should do as much to make Brush cars known as 
the Exhibition itself. 

They had an equal-wheeled bogie truck completely equipped, 


Fic. 32.—Pr4N or 


and running on a short track (fig. 30); maximum traction trucks 
of the “Standard” and “ Eureka" types; a standard four-wheel 
truck, and a radial truck (figs. 31 and 32). 

The construction of a truck can be explained almost as well by 
illustration as by. words, and we leave the rest of the description of 
the trucks here shown to the block-maker. The Brush Co. has issued 


& ` 


^" . 


Never, we think, has a, 


people who do not leave a truck directly it is put under a car, but 
follow that truck through its life and consult from time to time the 
men who have to live with it, are the people who will master not 
only the quickest, cheapest and best way of building trucks to a 
draughtsman's design, but the best way to build trucks which will be 
the cheapest after 10 years on the hard high road. Out il]Justrations 
show a four-wheel rigid truck, fig. 34, and a radial truck, fig. 35. 
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BrusH Raptar TRUOK. 


There is a noticeable improvement in the motor suspension bars, 
which are not weakened by the twists which are put into each end 
asa general rule. Tests have proved the much greater stiffness of 
the straight bar with forged and welded ends. 

The radial truck was the feature of the stand, and naturally it 
was subjected to many comparisons with its sole rival in the 
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Fic. 33.—H uU nsT-NELSON Foun-W HEEL 'l'nUvcK. 


a special pamphlet on radial trucks, in which it is stated that com- 
parative tests under practical conditions over a 6-mile route 
resulted in-a consumption of 754 unit per car-mile for a rigid 
wheel-base, and ‘664 unit for a radial truck. 
Mussns. HunsT, NELSON & Co. are well known both in tho rail- 
way and tramway worlds, and their exhibit was fairly representative 
of what they can do, although they had not enough space for a rail- . 
way coach or forone of the 12-rail motor-cars which they are building 


- 


building. 
win the day. 


In this, as in all things else, the simplest design will 


The M.G. radial truck consists of an intermediate frame com- 


| nd a secl We. an arrangement of centre stiffeners and 
races, to which are fitted king-pins, forming the pivotal oints 
from which two sub-trucks radiate. E i " 
pendent of the intermediate framing, excepting where attached to 
the king-pin, and the weight of the car body is taken by the 


These sub-trucks are inde- 
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Fic. 34.—MouNTaIN & GIBSON Four-WHEEL TRUCK. 


for the G.W.R. We illustrate in fig. 33 the four-wheeled truck 
shown, but we have no space for their maximum traction truck. 
Messrs. Mountam & GIBSON are successors to the English 
McGuire Co., and have works at Bury, Lancashire. The work on 
their Stand was most remarkable for its finish and scrupulous 
attention to details. It was evident enough that here were people 
who had laid themselves out first of. all to discover, then to under- 
stand, then to grapple with, and at last to overcome every disease 
which attacks even the smallest and the apparently most 
insignificant part of every truck after several years’ run. The 


intermediate frame, which is supported by an arrangement of rollers 
mounted upon the sub-trucks and working in separate oil-baths, 
the under side of the intermediate frames being fitted with hardened 
stecl rub-plates working upon the rollers. The framing of the sub- 
trucks is of forged steel, titted with steel horn blocks, within which 
are fitted the ‘axle-boxes, which are of the usual type, made dust- 
proof. 

Roller Bearings.—Although the Empire RoLLER BEARING Co. 
bave been before the public with their speciality for some years, 
the improvements which have been made in the direction of perfec- 


198 


THE ELECTRICAL REVIEW. 


[Vol. 57. No. 1,445, Aucust 4, 1905. 


tion, and the distrust with which roller bearings of any make have 
to contend, make it unnecessary to apologise for drawing atten- 
tion to an article more or less familiar to our readers. 

The ordinary journal-brass gives so little trouble, and lasts so 
long, that the arguments in favour of any change have to be most 
convincing and often repeated before the average manager can be 
persuaded to make a trial of the very best roller bearing, and it is 
by no means certain that a demonstration of so much saving over 


numbers are running at Croydon, Liverpool, Barrow and other 
towns. T 

We have not the least reason to. doubt that the rollers which 
were shown to us at the Empire Co.’s stand had run from 120,000 
miles downwards, and were bona fide samples in every way, and we 
can vouch for it that they gave no sign of being other than brand 
new. It would have been djfficult with any gauge so rough as a 
pair of good callipers to pick out old rollers from new. 
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the old style will result in an order, after all, for comparative tests 
of this kind have to be taken over a considerable period of time if 
they are to be of any value, and as often as not the actual running 
cost of the existing bearings is unknown. 

Although.the roller-bearing people may have worked a manager 
up to enthusiasm at the outset of the test, several months of waiting 
will act as a damper, and by the time the results are presented in 
all their glory our cold-douched manager has had too much time to 
consider the reliability of tests in general and roller-bearing tests in 
particular. | l 

The disheartening failure of many patent forms of “‘ frictionless ” 
bearings after the first six months or so of, running out of leading 
strings has made most of us despair of final success, although no 
one has failed to appreciate that an economy worth having will be 
available directly a roller-bearing can be proved by lengthy experi- 
ence under ordinary work-a-day conditions to be at least no more 
costly in up-keep throughout the life of the truck than the solid 
bearing, while the saving in energy consumed in driving the car 
will leave a handsome. balance after allowing for interest on the 
difference between the first costs of the two kinds of bearing. 

The Empire Roller Bearing Co. have dispensed with the compli- 


Fic. 36.—SECTION OF BRITISH GRIFFIN STEEL-TIRED WHEEL. 


cations which used to be thought essential for overcoming end 
thrust, for they contend that with a properly-constructed roller 
bearing there is no end thrust worth mentioning. 
simplifies the complicated and makes us more hopeful, and hope is 
‘engendered still further when we see that by, enclosing the roller- 
cage in a steel liner which is free to swivel within defined limits 
inside the journal box proper, the old serious difficulty of uneven 
- wear on the rollers and grinding away of the cage owing to the 
want of absolute alignment between the axle and the rollers is 
cancelled. This arrangement permits the rollers to become self- 
aligning. Last November every paper described a Press run on a 
L. B. & S. C. train equipped with these bearings throughout, which, 
we gather from the Engineer of November 18th, showed no signs of 
wear after 80,000 miles, while it was claimed that the fuel con- 
sumption was reduced by 10 lb. per mile. Careful tests to establish 
the true economy are being made by the Railway Co., and we 
shall hear more about the matter in due course. 

Meanwhile the adoption of the bearings on the Southport 
Tramway Co.'s cars is said to be a leading cause of the phenomenally 
low rate of energy consumption for which the line is famous, and 


That at once : 


It is claimed for these bearings that they will effect economies as 
follows :— 


10 per cent. 
25 to 30 per cent. 
50 per cent. 
50 to 75 per cent. 


In coal on railways 

In energy on tramways . 
In power on shafting 

In lubrication everywhere 


Now, tramway managers, is it not worth while risking a few 
pounds to make sure whether you can get that 25 to 30 per cent. 
in energy ? 

Wheels —Our readers cannot fail. to have observed our open 
attitude on the ticklish subject of car wheels. While giving good 
reasons for our belief that at the prices which ruled up to 12 


Fic. 37.—BakER FORGED STEEL WHEEL CENTRE. 


months ago and on the statistics of life available from" many 
sources, the cast-iron wheel was a more profitable 'investment— 
speculation if you will—than the steel-tired wheel, we have main- 
tained that it is the prime cost only which has stood between the 
latter and victory. On the word of certain improvements in the 
method of manufacture which were said to have reduced the cost 
of steel-tired wheels by 50 per cent., we felt that the victory was 
assured if the report could be substantiated. All the world knows 
now that the improvement consisted in replacing the wrought-iron 
or steel centre by a cast-iron centre, an idea for which credit is due 
probably to the BRITISH GRIFFIN Co., who have been astute enough 
to turn the steel tire tide jin their favour, perhaps after finding 
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that merely holding up a warning finger could not stem it. We 
hear that the experimental] wheels which were made by the Liver- 
pool Corporation Tramways after this idea have,not been uniformly 
successful, but the British Griffin Co. have had too much experience 
in designing wheels to allow any ‘but. the rarest exceptions to 
break, and the steel-tired wheels with cast-iron centres, which they 
showed at Islington, were models of what a wheel should be. 
Fig. 36 gives a drawing of a section through half a wheel. 

The British Griffin Co. point out that the maximum working 
strain for cast-iron in compression (constant load) is 6 tons per 
eq. in, whereas it is but 4 tons per sq. in. for wrought-iron. 
Unfortunately, it does not appear that the consumer is to save 
50 per cent. in first cost, for we learn that the price of a 31-in. to 
32-in. steel-tire wheel with cast-iron centre is in the neighbourhood 
of £3, while with wrought centres it is about £3 10s., which is no 
more than 17 per cent. higher. . | l 

This stand was most interesting for its relics. There was a 
40,000 miles wheel from: Wolverhampton and a 30,000 wheel from 
Norwich, which ought to have done much to dispel the canard that 
the average life of a cast-iron wheel is 23,000 or thereabouts. 

To show that the usefulness of a chilled-iron wheel extends 
beyond tramears, for which the company still believe them to be 
the best, several heavy rsilway wheels for use under 40 to 50-ton 
wagons abroad were exhibited. i : | : 

Messrs. MILLER & Co., Edinburgh, the oldest cast-iron wheel 
makers in Britain, bad a stand which differed little from their 
rivals’. Everything in the way of wheels, from horse-car wheels 
to heavy railway wagon wheels, found. a place, and there was also a 
150-ton hydraulic press, of which over 170 have been made. Messrs. 
Miller say that they“ have made steel-tired wheels with cast-iron 
centres where such have been. demanded, although they concern 
themselves principally with the manufacture of chilled car-wheels, 
which have hitherto been found most economical for car service, 
although, in some cases, the steel-tired wheel is preferred." 

Messrs. Hurst, NELSON have a special plant at Motherwell for 
the manufacture of hydraulic pressed wrought-iron wheel centres, 
and these were shown in the different stages of manufacture. 


/. Fic. 38.—Baxer STEEL-TIRED WHEEL. 


Messrs. Jous Baker & Co., Rotherham, who are so well known 
to railways and tramways in want of steel-tired wheels, had a com- 
prehensive display, and there, too, the museum part drew much 
attention. Everyone desires to know more keemy what something 
has done than what it will do, and the pile of old tires which had 
rug distances from 68,000 to 57,650 miles in Hull, Leeds, Cardiff 
and other places must have been a source of some anxiety to the cast- 
iron rivals. — — | 
, Fig. 37 illustrates the latest example of the wheel-maker's art. It 
isa wheel-centre forged without joint or weld out of one ingot of 
stcel—a sufficiently remarkable article. Fig. 38 is a half-section 
and half elevation of one of the many registered designs of this 
form and shows the method of securing the tire, which is the same 
as in locomotive practice, namely, contraction and set screws. 
Other exhibits includéd axles and all- kinds of steel-tired wheels 
for English and foreign railways. Messrs. EDGAR ALLEN & Co. 
had some samples of thei? steel-tired wheels and toughened cast- 
steel wheel centres. Now, therefore, the buyer of steel-tired 
wheels may choose for his centres wrought-iron, wrought-steel, cast- 
steel or cast-iron. ZEE: | 

Among the other interesting things on Messrs. HADFIELD'8 
STEEL Fouxpry Co.'s stand there was a good display of car-wheels, 
axles and tires. In order-to prove that Hadficld’s wheels are the 
best a set of wheels which had run 79,680 miles over the Sheffield 
track was requisitioned.’ We were told that these whecls had never 
suffered turning or grinding, and were removed, not because they 
were worn out, but because the clearance between the motors and 
the paving had fallen to zero. There was, perhaps, another 5,000 
miles still in the old tires. 

, Hadfield's wheels are made with toughened cast-steel centres and 
tires of a specially hard ànd tough grade of steel, which long 
experience has shown to be the most suitable for tramcar 
service. 

The tires after being shrunk on thé centres are also secured by 
what is known as Hadfield's patent lock fast method, wbich is said 
to be more reliable fhan the usual set screw method, besides allow- 
ing the tire to be worn down below what would be the safe limit 
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when set screws are used. As no holes have to be drilled and 
tapped for the set screws, tires can be renewed more cheaply. 

Gears.—How could there be anything of interest in such a dull 
standardised "line" as gearsand pinions? Shall we not be saying 
all that can be said about them if we quote what the exhibitors 
themselves say in the catalogue ? Whether we turn to the Electric 
Tramway Equipment Co., R. W. Blackwell & Co., Milnes, Voss, or 
Player & Mitchell,we see exactly the same thing put in nearly 
identical words:—'' Gear wheels and pinions of all standard types 
are exhibited, each pinion being cut from an individual hammered 
forging and the gear wheels from Siemens-Martin open hearth 
steel " (E.T.E. Co.) | 

But wait a moment. What do.MEssBs. Joun Baker & Co., of 
Rotherham,say? Something much more interesting : —'' Solid forged 
steel gear wheels. It will be noticed that these gear wheels are in one 
piece, and not split as is the usual practice. The wheels have been 
introduced to avoid cutting keyways in the axles, as it is found 
that tramway axles invariably break through the keyway. These 
gear wheels are made from one piece of stecl, and are forged and 
rolled up to the required shape. They are then machined up and 
the gears cut as usual. They are entirely free from blow-holes, 
soft places, and contraction cracks, and can: be made to any reason- 
able degree of hardness.” T s | 

That points clearly in the direction along which future practice 
will travel, and the indication on the finger-post would have been 
clearer still if the firm which makes cast-steel solid gears, and 
does not machine or grind the teeth, had been represented at the 
Exhibition. 

| l (To be continued.) 


PARLIAMENTARY. 


The Administrative County of London and District 
Electric Power Bill, 


Wednesday, July 26th. 


MR. C. Prid, Secretary to the Board of Trade, attended at the 
request of the Committee, and without going into the witness 
chair made a statement as to the Board of Trade opinion in regard 
to the purchase clause. He said that the Board of Trade had seen 
the promoters, and had suggested certain amendments to the clause 
which made it workable. At the same time the Board was not 
prepared to express any opinion as to the policy of the clause. 
The Board had not heard the evidence for or against the clause, and 
consequently had nothing to guide them. "The only guide which 
the Board had in the matter was the recommendation of the Joint 
Committee of both Houses that bulk undertakings should not be 
purchasable by local authorities. That recommendation had been 
given effect to as regards power schemes generally. | 

The CHamMan: Have you anything to say as to the 50 years ?— 
The Board did not express any opinion as to the reasonableness of 
that particular term as compared with the 42 years given by the 
Act of 1888. As to-the price, the terms proposed by the promoters 
were certainly far more favourable than the terms of the Act of 
1888. | 
Favourable to whom ?-—To the sellers, the company selling. He 
did not know of any precedent for the price being fixed by the 
future expenditure. In the case of the purchase of the Bridges, 
by the old Metropolitan Board of Works, the price was fixed by 
the capital invested, and that principle had been adopted in the 
Bil promoted by the Government for the Port of London. But 
the Board of Trade were not prepared to express an opinion as to 
whether that was the right method of fixing the price. There was 
only one other remark which he would like to make. It should be 
made quite clear that the depreciation fund at the time of pur- 
chase should go over to the purchasing authority. a 

Replying to various members of the Committee, Mr. PELHAM 
added that the Board of Trade might think it reasonable that the 
company should be given a longer $ime than that fixed by the Act 
of 1888. It was reasonable that they should have a longer term 
than that given to an ordinary company. As to the desirability of 
having the clause at all, Mr. Pelham said that he would rather. 
not express an opinion at present. | 

The Hon. J. D. FrrzaERALp, K.C., handed in the alteration sug- 
gested by the Board of Trade, which, he said, made no real differ- 
ence to the effect of the clause. "The promoters had agreed to 
them. 

Mr. Falconer was then further cross-examined, and the promoters’ 
case was concluded by the calling of Mr. Gaspard Farrar, of Messrs. 
Baring Bros., who stated that his firm would be willing to finance 
the scheme. 

Mr. Freeman, K.C., said that he proposed to open the case for 
the opposition of the borough councils by calling evidence. The 
chairman agreed to this. 

Mr. CHARLES H. WonDINGHAM, M.I.C.E., &c., was the first witness. 
He said that he had visited the works of the various local 
authorities, and knew what had been done. He represented more 
particularly Camberwell, Deptford, Poplar and Woolwich. In his 
opinion, the claims of the promoters were based upon faulty assump- 
tions. Dividing these assumptions into six, witness said that the 
first was that there would. be an enormous demand for electrical 
energy at 2d. per unit. Secondly, it had been assumed that there 
was an essential difference between electrical energy for) lighting 
purposes and electrical energy for power. The third ‘assumption 
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was that the price charged to the consumer corresponded with the 
average load factor, and the fourth was that there would be a very 
high load factor. Then the promoters appeared to think that none 
of the existing companies could produce energy so cheaply as the 
promoters could, and, lastly, it was supposed that the cost of dis- 
tribution would be very small. Witness dealt with these in order. 
He did not agree with the first. He thought that in many cases 
where steam was in use it would be retained, because in many cases 
it was also used for heating purposes in certain processes of manu- 
facture. In fact, power might very often be considered as a by- 
product of heating. Again, gas engines would, he thought, always 
be used, and they were a formidable competitor, so was hydraulic 
power. There was certainly no reason to suppose that London manu- 
facturers would rush for a supply of electrical energy. As to the 
assumed difference between the two kinds of energy, witness denied 
that there was any real difference atall. Assuming that the power load 
was good, the factor would be about the same. He handed in a 
table showing his corrections of Mr. Merz's figures with regard to 
the price to be charged to the consumer. In regard to the next 
point at issue, he could not see how a station could get a load 
factor of 34 per cent. At Manchester there was a good diversity, 
yet there the load factor was only 19:2 per cent. On the first 
assumption, witness pointed out that, as yet, electricity could not 
be commercially stored, as gas or water could. On the question of 
the cost of distribution, he said that another witness would be 
called as to that, and would produce figures which. he had worked 
out. : 
Mr. Lrorp, K.C., then proceeded to cross-examine Witness for 
the promoters. He admitted that Camberwell had not yet com- 
menced a supply. Woolwich had bought a station at a fairly high 
price. He believed that the capital cost of the Poplar station was 
£33 per Kw. 
Thursday, July 27th. 


Mr. J. Horace BOWDEN gave evidence on behalf of the Borough 
Council of Poplar. Replying to Mr. MuNRor, witness said he was 
the engineer and manager for the Poplar municipal electricity 
undertaking. The horse-power in the district at present was 
14,000, of which 2,618 was electricity and the remainder steam and 
gas. He had visited the whole of the persons in his district who 
signed the petition in favour of the Bill, and he found they repre- 
sented 5,000 odd m.p. although the petitioners represented that 
these persons were supplying 17,000 n.P. There were a number of 
reasons why the local authority did not supply more. A number of 
persons used steam for other than power purposes, and others 
installed their own electricity supply. He was told by private persons 
where they produced their own electricity by gas engines,that the cost 
of such production was from ‘25d. to 35d. Several of the firms 
told him tbat they did not support the Bill because they wanted 
electricity, but simply on the general principle of competition 
being good. Messrs. Yarrow had 250 H.P. of steam, and their works 
were driven electrically by power generated by their own plant. 
He offered to supply the firm at £3 per kilowatt, with a 5 per cent. 
discount over a certain quantity, and they told him they were not 
prepared to do anything, because of bad trade. The local authority 
offered a supply to Messrs. Fraser at 1:10d., and the firm took no 
notice. Lately they offered to supply the firm at the prices in the 
Administrative County of London Dill, but this was not accepted. 
If Messrs. Fraser had accepted the supply at :92d., it would 
have been a good thing for the Council. The highest con- 
sumers’ load factor in Poplar was 29°36, and the lowest, 
ie., the Millwall Dock, was 1°98, The average consumers’ 
load factor was 10. The estimates of the company were 
based on a 42 load factor, which he did not think would 
ever be obtained. Last year the local authority sold 2,231,000 
units of electricity, of which 835,300 were for power purposes. This 
year the supply for power purposes had gone up. The total capital 
expenditure incurred up to date was £236,000. Their undertaking 
was sufficient to supply all the power required if they could get the 
demand from users. 

The CHAIRMaN asked if they could not get a list of the capital 
expenditure of all the local authorities. 

Mr. Porrock, K.C., said, roughly speaking, it was something over 
£5,000,000. - 

WITNESS, continuing, said that if their total output were 6 million 
units a year, the price of 4d. per unit would pay them. If they 
could sell 12 million units, the price would be even cheaper. They 


had three extra high pressure turbines, but their experience showed. 


they would want quite as much reserve. While the turbine was a 
good thing, it was not the phenomenal thing it was said to be. He 
estimated that, for the year ending Marcb, 1906, their works cost 
would come out at 55d. 

In cross-examination by Mr. Lroyp, WITNESS said he believed 
the rateable value of Poplar was £900,000. 

Mr. Lrovp: Is it the fact that the municipal indebtedness of 
Poplar is higher in proportion to the rateable value than any other 
municipal borough in London ?-- I really do not know. 

Continuing, WrrNESS said they would not have to spend any 
money on generating plant for the next two years. It was a fact 
that last year they published their price for power at 13d. per unit. 
He supposed the promotion of that Bill had some effect in bringing 
down the price. 

Mr. Lrovyp: When you were supplying at 13d., what was vour 
works cost per unit ?—‘77d. 

And your total cost, including capital charges per unit ?.- I am 
not aware of that. 

It was over 2d., was it not ?—No, I think not. 

Your capital charges alone were over 2d. ?—Oh, no; the total costs 
were 1°23d. 

« From your own published statement, your works costs was ‘98d., 
and the total cost was 2:2d.—' That was in the year 1904. | 


And the price you got for power was 14d. ?— Yes. 

So for power purposes you were selling at that time below the 
cost price ?—No ;eyou can't take into question the management 
expenses. 

Then you allocate the whole of the management charges to the 
light supply ?--No; a certain percentage goes to the power supply, 
but the management cost does not go up with the supply of power. 

But should it not bear its fair proportion ?— Yes. 

What do you charge for public lighting ?—14d. flat rate. 

The total cost for lighting in your borough now costs £12,700 per 
annum ?—I believe about £8,000. 

But vou take £9,231 for electricity for public lighting, and there 
is £3,469 for gas. In the year before, when all the borough was 
lighted by gas, the cost was £5,010. That was in the year 1903 ?— 
You have not accounted for the increase in the lighting. 

What percentage of your total revenue of the electricity under- 
taking is for public lighting ?—22 or 23 per cent. 

Last year something over 30 per cent. ?— 1I think you are right. 

It is, therefore, by the conversion of a great deal of your street 
lightiug from gas to electricity that you have been able to make 
your electricity undertaking pay ?—1t has helped. 

It more than accounts for the balance ?—I do not think so. 

Further cross-examined, Witness said the works cost to-day was 
‘67d. Heestimated 5d. for distribution and capital charges. The 
rates in Poplar were 14s. in the £. He did not know whether in 
12 years they had increased from 5s. in the £ to 12s. in the £. He 
understood that the company would be unable to supply in the 
Poplar district, except with the consent of the Board of Trade. 

Mr. Lroyp: In your view you can supply as cheaply and effec- 
tively as the company ?—Yes. 

Then why have you any fear of the company ?— Because some 
people for some reason or other prefer to take a supply from a 
company rather than a municipal undertaking. That seems hard 
on a municipal undertaking. 

Do vou claim a monopoly ?—Under certain conditions. 

Under what conditions ?—When there is a supply in the hands 
of a publie authority for the benefit of the whole of the com- 
munity. 

What other reasons have you to fear competition ?—There is no 
necessity. 

In rc-examination, WiTNESS said the company would not have 
to get the consent of the Jocal authority to supply railways and 
dock companies, and there was the chance that they would be able 
to get into the district by quoting cutting prices. The Poplar 
undertaking had always been self-supporting, and had never drawn 
a 4d. from the rates. 

By Mr. RUTHERFORD: They had for the first time written off 
£2,500 for depreciation, but he admitted that was hardly an ade- 
quate sum. 

Mr. Jonn Bussey, chairman of the Electricity Committee of the 
Poplar Borough Council, said the electricity undertaking had 
always been self-supporting, and at the present time there was a 
surplus balance of £3,392. They had paid £4,052 off the capital 
cost in four years, and had written off £2,500 for depreciation. If 
they were left alone, he thought they could carry a larger sum to 
depreciation. Their cost of working had been coming down all 
along. They had all along contemplated getting a power supply. 
Except for power purposes and shop lighting, their customers were 
small. They had expended £236,318 on the electricity under- 
taking, of which £84,000 was for machinery, £36,000 for buildings 
and land, and £108,000 for mains and services. They had a 
capacity of 3,000 kw., but the maximum load had never been more 
than 1,200 Kw. At the present time power represented 50 percent. 
of their total output. 

In cross-examination, WiTNESS said that the local authority made 
an offer on July 6th to supply at lower prices for power. If those 
prices were accepted, and assuming there would be no increase in 
the demand, the loss on the undertaking would be comparatively 
nothing. In the first year of their working, they did not make a 
loss, but they allowed no depreciation. Last year they wrote off 
£2,500 for depreciation; but if they had written off depreciation 
first, there would have been no profit. If there had been no profit, 
they would have allowed no depreciation. If a supply in bulk 
were offered to them at a price lower than they could generate it 
at. themselves, they certainly would not accept it. 

Col. CROMPTON was called by Mr. Freeman, and said the im- 
portant matter to consider in this ease was the cost of distribution. 
That was shown in what was known as the Deptford scheme of Mr. 
Ferranti. He had been in Newcastle, and had seen the maps put 
in, aud the plans of the Neweastle undertaking. He should say 
that the scheme was ideal so far as distribution was concerned, 
whereas London had a very poor demand. The high cost of living 
and heavy cost of manufacture made it impossible for heavy trades 
to be carried on in London, but at Newcastle Mr. Merz was able to 
supply a great range of shipyards and factories by a single main. 
Mr. Merz bad also at Newcastle a very cheap supply of coal, and 
also the North-Eastern Railway to take a large supply. In London 
there were not the same conditions, and no railway was ready to 
take a great supply. He had examined Mr. Merzs estimates, 
and could see no justification for the small sum put down for 
distribution. Mr. Merz's figure for distribution was £1,089,000, which 
worked out at £9 per kw. for 120,000 xw. He found that the cost 
of the undertakings in London varied from £54 in Stepney to £25 
in Poplar. He thought Mr. Merz's figure should be donbled, or 
probably trebled. He was perfectly certain Mr. Merz had made a 
mistake, which would represent a difference of between £1,000,000 
and £2,000,000. The figures given as to the consumers’ load factor 
were certainly not founded on London experience. Anyone who 
knew London would see that the load factor in London would be 
much lower than in such a place as Newcastle. All over 
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London the hours of labour were lower than in the country. In the 
case of the Pneumatic Dispatch Bill, which he was concerned in, he 
was negotiating, at the time the Bill was rejected, for power all 
over London, and would have got it at about 65d. The local 
authorities would have jumped at a supply on these terms. It was 
an academic question whether the saving which the promoters might 
make ona large generation would counterbalance the extra heavy 
cost of distribution entailed owing to the great distance that they 
would have to carry the current. He did not quarrel with Mr. 
Merz’s figures as to the cost of generation, because, when the works 
were completed he thought he would be able to generate at a very 
low cost, although at perhaps not quite so low a cost as was set out. 
He thought railway companies could generate cheaper for them- 
selves than they could get it from the promoters. Witness put in the 
following tables showing the comparative cost to a railway company 
of taking its supply of 35,000,000 units per annum at 45 per cent. 
load factor (a) from Merz’s proposed bulk supply, and (b) from a 
modern power plant constructed and worked by the company’s own 
staff and using rail-borne coal. 


TaBLE A. 
Total capital employed gu S vd £2,091,000 
Generating costs— 
Coal—24 Ib. of Newcastle coal per unit 0:114d. 
Wages sia sei Mi wa ..  (Q0Ollsd. 
Water and stores ... - € 0:017d. 
Total generating costs A 0:1473d. 
Superintendence, rent, rates and taxes 0*08d. 
Interest and depreciation on portion of 
distribution plant employed 001d. 
Total cost per unit generated 0°3375d. 
Or per unit sold at high pressure at rail- 
way company’s switchboard 0°3475d. 
41 per cent. as profit on Merz's capital 0°179d. 
0:52634. £70,200 
TABLE B. 
Total capital employed, 12,000-xw. plant, 
consisting of four 3,000-Kw. Parsons 
turbo-generator outfits at £12 10s. per 
kilowatt... s T. io. m — £150,000 
Generating Costs— 
Coal—24 lb. of Midland nuts, 39,000 
tons at 11s. 6d. ; - pre — 22,500 
Wages : — 2,250 
Water and stores — 1,000 
Repairs — 3,750 
Superintendence — 3,000 
Total generating costs 0:224d. £32,500 
Leaving for depreciation, &c., a sum which - 
is sufficient to write off the whole capital 
cost in 34 years, i.e. T TOME — 43,700 
0:5263d. £76,200 


If gas plant at a higher capital cost were used the coal bill could 
be reduced by nearly one-half, reducing the total cost, after allow- 
ing for increased wages, stores and repairs, and increasing the 
annual saving to £48,000. 

In eross-examination, WrTNESS said he was the chairman of an 
eleetrie lighting company, and they were offering power at 1d. It 
was formerly 2d. There was a difference in a lighting and a power 
scheme in regard to the variation of power, but he did not know 
that that made little difference in the cost of distribution. He 
did not know the area over which power mains were laid in 
Neweastle. He was glad to hear that there were 72 square miles in 
Newcastle laid with mains, 


Monday, July 31st. 


At the opening of the sitting of the Committee on Monday, Mr. 
FITZGERALD, K.C., said he was pleased to inform the Committee 
that terms had been arranged and clauses agreed with the Corpora- 
tiou of Bromley and the Beckenham U.D.C., which were two of 
the companies in the non-industrial area. The basis of the arrange- 
ment was substantially this—that these local \authorities for 12 
months had the option of taking a supply of electricity in bulk 
from the Administrative Co. on terms to be fixed by arbitration, 
but which shall be more advantageous to them than generating the 
supply themselves, They had also agreed clauses with the London 
Electric Supply Corporation and the South Metropolitan and 
Electric Light and Power Co., Ltd., two of the companies supplying 
m the industrial area, and there again the substance of the agree- 
ment was this--that these two companies were adopting the maximum 
price of the Administrative County Co., and if the Administrative 
Co, made a reduction in the- bulk price at which they gave the 


companies a supply, then the two companies were to give the. 


benefit of that reduction to their consumers. The terms 
on which they were to get a bulk supply were to be 
fixed by arbitration, failing agreement, the intention being that 
the terms charged for the supply of electricity shall be such as will 
make it substantially more advantageous for the supply company 
to take such a supply rather than to extend its plant and manu- 
facture energy for its additional requirements at its own station. 
There, again, the interests of the company and the consumers had 
been well protected. As regarded the remaining company in the 
industrial area—the South London Electric Supply Co., Ltd —he 
believed they had also agreed similar terms with them, but there 


was a verbal inaccuracy in the clause, and in the absence of the 
solicitor of the South London Co. it would not be right to hand the 
clause in until it was finally settled. They had also agreed clauses 
with the Charing Cross, West End and City Co., who were in the 
non-industrial area. The terms agreed with them followed sub- 
stantially the clause already put in for the County of London 
Electric Supply Co. The company would take a supply from the 
Administrative Co. on very advantageous terms if they wished. 
There were five other companies supplying in the non-industrial 
area, viz., the Chelsea, the St. James’ and Pall Mall, the Kensington 
and Knightsbridge, the Notting Hill and the Westminster Supply 
Corporation, and they had agreed certain alterations in clauses 
with them and that disposed of their opposition. He hoped the 
result of these agreements would very much shorten the labours 
of the Committee. 

Mr. GERALD FITZGERALD said that on behalf of the Bromley 
Corporation and the Beckenham Urban District Council the oppo- 
sition was now withdrawn ; but that, of course, did not affect the 
other petitioners who appeared on his petition. 

Lord R. Crcin, K.C., said the Charing Cross, West End and 
City Co. were now supporters of the scheme before the Committee. 
There were, however, certain alterations in clauses in the Bill 
which, no doubt, his learned frieud would put before the Cop- 
mittee. 

Mr. FITZGERALD said they would be handed in. 

Mr. CLEEVE said that, on behalf of the South Metropolitan 
Supply Co. and the South London Co., he had to confirm the state- 
ment of Mr. Fitzgerald. He did not withdraw opposition, but only 
suspended it. Ifthe clauses were inserted the Committee would 
not hear from him again. 

Mr. Freeman, K.C., ın answer to the Committee, said the 
maximum prices of Poplar were &d., as was the case with all the 
local authorities’ orders. Whon Col. Crompton was in the witness 
chair on Thursday, he put in a table showing what a railway com- 
pany could supply itself with energy at as compared with taking a 
supply from the company. There was a clerical error in the table, 
and Col. Crompton, also, had not worked out details with regard to 
one figure, and he now handed in a fresh statement which Col. 


. Crompton desired to be substituted. 


Mr. FiTZGERALD, K.C., said the Local Government Board auditor 
had made a report on the Islingtou Borough Council's electricity 
accounts, the substance of which had appeared in the Press, but on 
applying at the oftice of the Islington Borough Council they had 
been refused a copy of that report. He thought there ought to be 
no difficulty in being furnished with a copy of such report. 

Mr. SAUNDERS (for the. Borough Council of Islington): I uuder- 
stood that you had closed your case ? | 

Mr. FrrZGERALD said that since he closed his case, a public 
document had appeared, viz., the report of the Local Government 
Board auditor on the electricity accounts of Islington. They had 
asked that Borough Council to supply them with a copy, and they 
refused, and he asked the Committee to say that the document 
should be forthcoming. 

Mr. SaunpERs: The answer is that whatever document my 
learned friend has referred to, is cither a public document, or it is 


not. Ifitisa public document, my learned friend can avail him- 


self of it without any assistance from me. If it is not a public 
document, I cannot render him any assistance. 

Mr. FITZGERALD said it was a public document, and was in the 
possession of the Town Council, and it was only from that body 
that it could be procured. The promoters sent in the ordinary way 
to the office of the town clerk for a copy, and were refused a copy. 
The report had been the subject of a public debate in the Town 
Council. 

Mr. SAUNDERS said if it was a report made by the auditor of the 
Council, it was the Council’s property, and his learned friend had 
no right tocome there and endeavour to draw evidence from the 
Borough Council for his own case. He could not assist his learned 
friend to get up his case. 

Mr. FirzóERALD: I would ask the Committee to sav that the 
document should be produced before the Committee. 

The CHAIRMAN: Is it within our power to order the production of 
that document ? 

Mr. FrrzGERALD: I think it is within your power. I can't 
imagine that the Islington Borough Council would refuse if you 
express the opinion that the document should be produced. 

The CHarrnMAN: Then we must ask you, Mr. Saunders, to hand in 
a copy of that document to the Committee. 

Mr. SAUNDERS: If the Committee think the document should be 
handed in, I will doso. What I object to is that I should furnish a 
copy to my learned friend to prove his case. 

Mr. FREEMAN, K.C., said he represented the Boroughs of Poplar, 
Woolwich, Camberwell and Depttord. Of these, Poplar and 
Woolwich had their own generating stations, and were themselves 
supplying electricity, while Camberwell and Deptford had no works 
of their own, and their districts were supplied by companies. He 
was thus representing two distinct classes of boroughs, and what 
he intended to say in addressing the Cummittee, would undoubtedly 
apply to all the boroughs concerned. 

The CHAIRMAN: Do you mean that it will not be repeated ? 

Mr. FREEMAN said of course his learned friends epresenting 
other boroughs had the right to address the Committee, and he 
did not know that he could cover all they wanted to say. One 
could not help feeling that this scheme did come before London 
with a considerable amount of "takingness," and there was, no 
doubt, something which appealed to the imagination in giving one 
supply of electricity to the whole of Londen by one wast nnd 
gigautic undertaking at prices which were exceedingly attractive ; 
but he would show that these figures would not bear examination in 
the light of day, and that the passing of this Bill would be a very 
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grave injustice to the boroughs of London, and would be a 
departure from what he would almost call a Parliamentary arrange- 
ment between Parliament and these boroughs. The Bill originated 
throngh and had its life and vitality from the Newcastle Co. That was 
practically the only company amongst the power companies up to 
the present time which had launched itself upon a succeseful career; 
but it had various advantages. It was exceptionally placed as 
regarded trade, because it had a chain of yards along the Tyneside 
to which the electricity was supplied at a minimum cost, while the 
maximum supply was demanded. It had also a railway taking a 
large supply, and thus had acquired the enormous advantage of a 
very heavy day load, which removed the inequalities which an 
ordinary supply had ; and, further, it had an exceedingly talented 
engineer in Mr. Merz, who had carried it on from its earliest 
stages to its present success. Mr. Merz came as the originator of 
the scheme, because it was he who got together the gentlemen whose 
names had been put before the Committee as supporting the Bill. 
It was a scheme which was supposed to be justified for 
London because of the success at Newcastle; but he submitted 
that it was based upon insufficient data, and that everybody had 
jumped to the conclusion that what was suited for Newcastle 
would be equally successful in London. It was almost impossible 
ta conccive two sets of circumstances more diverse than those in 
Newcastle and London. Newcastle was essentially a great manu- 
facturing centre for trades which required a very large amount of 
electrical power, and there was the immense advantage of being 
c'ose together, and consequently the company was able to give them 
a supply at the minimum cost. The exact reverse was the case in 
London. London was not a place of great manufacturing interests. 
Most of the great manufacturing interests had already left London 
iu consequence of the high rates, the difficulties of haulage, and 
sich like reasons. The persons in London who would mainly take 
a supply of electrical power were small producers, who would take 
but a small supply of electricity. An important factor in connec- 
t'on with this state of affairs was that the company would be called 
upon to supply over a very large area, and this would largely 
i 1crease the cost of distribution, for they would have none of the 
alvantages of Newcastle in the way of cheap coal, cheap transit, 
and concentration of trades. They knew that there bad been one 
scheme for supplying London from one gigantic central station, 
and this was the Deptford scheme of Mr. Ferranti, which failed 
utterly to attain its objeet. It failed because it tried to supply 
from one gigantic system instead of supplying circuits of reasonable 
dimensions from a number of stations. 

The CHAIRMAN: What was the date of Mr. Ferranti's scheme ? 

Mr. FREEMAN: 1889. 

Mr. FITZGERALD: It is the scheme of the London Electric 
Supply Corporation. 

Mr. FREEMAN said he would submit that the two questions forthe 
Committeeto consider were (1; whether the scheme which was brought 
ferward by Mr. Merz could with reasonable probability be carried 
through successfully on the linesthat he had indicated, and (2) whether 
such a scheme would involve such injustice and hardship to existing 
suppliers that Parliament would greatly hesitate before giving these 
powers against the wishes of the present suppliers. He could quite 
understand that there was a considerable amount of support brought 
forward for the Bill. Various persons were called as typical of 
others who signed the petition, and it would be au astonishing thing 
if they could not get any number of persons to sign such a petition. 
They committed themselves to nothing. They were told that they 
would get electricity at 3d. or even &d., as against the 1d. or 14d. 
charged now; they were told that they would have the mains 
brought to their doors, and a supply given without expense, and it 
would be incredible if, under these circumstances, such people 
would be hostile to the Bill. 1t all, however, depended on the 
statements made by the promoters being capable of being carried 
out, and he contended that the statements were wholly illusory. 
Dealing with his second point first, he contended that Parliament 


contemplated the local authority being the body to supply 


electricity. 

The CHAIRMAN: Do you assert that the local authority once 
being *the authorised undertakers no competition has been allowed. 
Is there no instance ? 

Mr. FREEMAN said there were two instances so far as he knew. 
One was the case of Bermondsey, where the local authoritv was 
supplying by far the larger part of the area. One company was 
supplying a small area in competition with the local authority, and 
a company was supplying a fragment without any competition from 
the local authority. Numerous applications had been made by 
companies aud had been refused. 

Mr. FITZGERALD: I think you are under a misapprehension in 
saying that numerous applications bave been made to compete in 
the London area. 

Mr. FREEMAN said he did not for a mime say that under the 
general Acts, whether it was a local authority or a company, that 
they were given the monopoly, but he did contend that the Act 
only allowed competition on the same footing. In this case, how- 
ever, théy were proposing to bring in something quite different. 
They were bringing in a company which the local authorities 
would have no power to purchase, and further, if it were an 
industrial area they could compete direct. This was absolutely 
unique, and in all the Power Bills which had come before Parlia- 
ment, there had never been authority given to go into an area 
which was already supplied tn every district. In this way the Bill 
was distinct from all other Power Bills. He was bound to admit 
that there had been cases where towns had been taken in the grasp 
of such power companies, but they were the exception and not the 
rule. What was the position of the London local authorities? 
They had spent 5} millions of money on their electrical under- 
takings. Many had a considerable amount of room in their buildings 


. found, 


in which they could lay down additional machinery. In other cases 
the local authorities had land on which they could erect additional 
buildings. In numerous cases the local authorities had committed 
themselves to contracts. Mr. Merz told them that his company could 
supply at a price that would make it worth their while to scrap their 
machinery, but the local authorities viewed with alarm being put 
into a position of being thrown into the arms of this one supplier. 
They thought in the public interest this would be an enormous 
risk, and unless an overwhelming case could be made out to Parlia- 
ment they should not have those privileges taken away which 
Parliament had given them. Then they were told that the local 
authorities should Supply to the extent of their present plant and 
then take a supply in bulk from the company, but if they were able 
to supply to the present extent, why should they not be allowed to 
go on developing their supply, and decreasing their charges to the 
consumers as they wenton? With regardto the question of muni- 
cipal trading, that did not come into the argument, because Parlia- 
ment had already decided that local authorities should supply 
electricity for all purposes. They did not ask to even extend their 
powers, but simply to be allowed to supply in the cheapest and 
most efficient way they possibly could. There could be no question 
that the cheapness of electricity depended largely on diversity of 
load factor, and if the local authorities were not to be allowed to 
get into their hands the supply of power to manufacturers, then it 
would mean stereotyping a high charge for lighting. 

The CHAIRMAN: You don’t assert that they compete with you 
for lighting. 

Mr. FREEMAN said the company would compete in two ways. 
They took power to supply in bulk, and the person taking a bulk 
supply would be enabled to use a considerable quantity for lighting 
his premises. Mr. Wordingham showed that the percentage 
allowed would be quite sufficient for lighting any ordinary factory. 
But they competed in another way, and by supplying power, and 
so preventing the local authoritv supplying it, thev prevented the 


` local authority reducing the price for lighting because they would 
take away a substantial proportion of the modifying load on which 


the local authority relied to be able to give a cheap supply of elec- 
tric light. But the promoters could not supply immediately. At 
the very least two years must elapse, and it would be probably 
four or five years before they could give any substantial supply, 
and this was shown by the fact that they took power to pay 
interest out of capital during four vears. Year by year the local 
authorities were reducing their prices. In many cases they were now 
1d., and was it not a reasonable thing to suppose that by the end of 
four vears the local authorities would be in a position to supply at the 
same price asthe company, if not a great deal cheaper? 'Therefore, he 
submitted it would be a very great hardship to them, just when they 
had brought their works to this state of efficiency to be able to 
supply at this cheap rate, that those persons to whom they could 
supply should be taken away from them. Now, Mr. Merz relied 
on railways, power and traction for the success of his scheme, but 
what was the position? As regarded railways, at present he bad 
not got a single railway which would take the current, and if the 
table put in by Col. Crompton were approximately right, then it 
would never pay railway companies to take power from this com- 
pany. What did they now find? They found a number of rail- 
way companies combining together to build an enormous power 


. Station at Lot's Road to supply themselves, and the promoters could 


hardly expect that those companies would scrap that station and 
take their supply from them. As to tramways, within a few years 
they would all be in the hands of the London County Council, who 
were putting up a generating station at an enormous cost. Unless 
they got railways and tramways, the promoters could not 
get the load factor they suggested. Manchester had tram- 
ways, but they did not get anything like the load factor 
that the promoters said they would. Then the promoters asked the 
Committee to look at their financial strength. He did not dispute 
it, but it was one of the menaces with which he was faced. It 
would pay them to get into a district by giving low rates, and after 
they had beaten out the competition, they would go to the Board 
of Trade and say they had made a mistake, and persuade the 
Board of Trade to allow the prices to be raised. Certain assump- 
tions had been made by the promoters on which their whole case 
rested, and these were not borne out by facts. It was said there 
was an enormous demand for electricity in London if it could be 
supplied at anvthing like 2d., but he submitted that the evidence 
showed the promoters had greatly exaggerated the number of 
persons who would require power. They went on the assumption 
apparently that the loc- authorities had been asleep, and had not 
that push and dash which gentlemen from Newcastle could bring 
to bear, but the local authorities had done everything they possibly 
could to geta bigger demand for electricity, and there was no 
reason to suppose that the company would “have any advantages 
over them so great as to make people suddenly jump up and say 
they would take it. Then he submitted that the load factor of 
individual power consumers was nothing like as high as 42. They 
had carefully gone through the power consumers, and they 
taking good and bad together, there was not 
a single -case where a person got beyond a load factor 
of 20, and in the case of docks it went down to 1. If that were 


. 80, what was going to be the sudden change in the business of 


London to induce people to jump up from a load factor of 20 to 
one of 42? Ifthat were not so, then one of the foundations of their 
structure ceased to exist. 'The next erroneous assumption was that 
the load factor of their generating station would be about 34. 
That admittedly was impossible, unless they got very large assist- 
ance from the railway companies. If they did not, they compared 
with Manchester, aud Manchester had got 19. Then they said that 
no existing generating station could generate at anything like the 
cost at their station, but in [several instances now it was below 1d. 
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He did not contend that, broadly speaking, Mr. Merz was not 
correct in his estimate of generating cost, but with regard to the 
cost of distribution, both Mr. Wordingham and Col. Crompton were 
agreed that he was absolutely wrong. He had not allowed for 
anything like sufficient length, or sufficient cost, or sufficient short- 
ness of life. Unless something miraculous happened, it was 
impossible ` that electricity could be supplied through these 
mains at so low a price as was estimated, and that shattered 
practically the whole superstructure. Then, with regard to 
the local authorities who had no works, Parliament had given. 
them the right of purchase, and they looked on this right as a 
valnable asset. If the company were allowed to come in with 
entirely new powers, the result would be that the business left to 
the local authority would not be worth purchasing. Proceeding, 
Mr. Freeman called attention to the Stepney agreement, and par- 
ticularly to the following clauses :—‘‘ (11) The charge to be made 
by the company in respect of the bulk supply shall not at any time 
exceed the fixed sum of £3 per annum per kilowatt of the maximum 
demand and a running charge of ‘33d. per unit, and the Council 
shal! have the right at the expiration of every period of five years 


from the passing of the Act to appeal to an arbitrator, to be’ 


appointed by the Board of Trade, for a reduction of the running 
charge, such arbitrator to have regard to the company's actual cost 
per maximum kilowatt demanded ; (12) the price charged by the 
Council to the power consumer shall not exceed by more than 
£1 10s. per annum per kilowatt demanded the price charged by the 
company for the bulk supply.” That clause, he said, meant one 
of two things. It might mean that under no 
stances were the Stepney Borough Council to charge more 
than £4 10s. per kilowatt for what they paid £3 for, 
and that they must charge only ‘33d. which they had already 
paid for the supply in bulk, in which case their ouly 
margin was £l 10&, or it might mean that while they must not 
increase the kilowatt charge beyond 30s., they were free to charge 
what they liked as regarded the ‘33d. If witnesses were called 
there was reason to believe that the '33d. was an absolutely unfixed 
figure, and they could charge anything they liked. He believed, 
however, that was not the view the company had in entering into 
the agreement with Stepney. Again, if the Stepney people were 
restricted both as regarded the charge per kilowatt and the charge 
per unit, there was no possible scope for them to make a profit and 
pay the expenses of distribution. In the case of the companies 
that the promoters bad agreed with they-had been more generous, 
and everything was to be settled by arbitration. It all went to 
show that there was no fixity as to price in the Bill. As to the 
purchase clause, it was utterly illusory. It was not of the slightest 
benefit as it stood to the persons for whose benefit it was supposed 
to be, and did not do the slightest harm to the promoters. It 
did not fix anybody as the purchasing body, and it was 
drawn so as to be of no practical utility. It was a clause 
put forward simply to get the second reading, and should be 
carefully scrutinised, as part of the preamble objections he was 
now urging. He asked the Committee to say that the Bill was 
incapable of proof, because it. could not do what it was purported 
to do, aud because there were persons already doing what was 
required with ratepayers' money. 

Mr. McKinnon Woop, Chairman of the Parliamentary Com- 
mittee of the London County Council, was called by Mr. L. 
Coward, K.C. He said he would not deal with the details of the 
Bill but contine himself to questions of broad priuciple. It was 
the opinion of the County Council that the whole question of the 
clectricity supply of London was analogous to that of the trntlic 
question upon which a Royal Commission had sat at the suggestion 
of the County Council, and he submitted that some such proceed- 
ings should be followed in this case. All the objects of the Bill 
were secured by the Government Electricity Supply Bill. The Bill 
before the Committee meant monopoly, and the result would be 
much the same as in the case of the water and telepbone companies. 
Amalgamation seemed to be the natural process in such cases, and 
unless this company followed the process it would not, be a success. 
If they did follow that process it would be a monopoly. 

( To be continued.) 


Electric Lighting Provisional Orders (No. 5) Con- 
firmation Bill, i 


Tuis Bill came before Lord Kintore's Committee of the House of 
Lords on 28th ult. The only order which was opposed was that of 
the Surbiton Urban District Council, the opposition coming from 
the Kingston Gas Co. 

Mr. WEDDERBURN, K.C., who appeared for the promoters, said 
that the Urban District Council, or, rather, the body which was 
Dow that Council, obtained an order to supply electricity in 1891. 
In the year 1894, and again in 1895, the Councils administrative 
area was extended, the result being that now the administrative 
arca was larger than their electric supply area. The object of the 
p:esent order was to make the two arcas co-extensive. Dealing 
with the history of the case as it was affected by the opposition of 
the Gas Co., learned counsel said that the District Council did not 
act under their order until 1902. In that year they entered into 
an agreement with Callender’s Cable and Construction Co., under 
which the promoters contracted to provide a site and a gene- 
rating station. The company were to take a lease of the 
generating station for 25 years/and to supply electricity. The 
company were to make whatever profit they could, and to pay to 
the Council à rent sufficient to enable the Council to pay the 
sinking fund aud interest charges. The Committee would see, 
therefore, that thongh the Conncil could not make a profit, they 
conld not make a loss, for no charge could fal] upon the rates. The 


arrangement with Callenders ? 


circum- ^ 


agreement eould be terminated at the end of 5, 74 or 10 years, but 
there was no intention to terminate the agreement so far as could 
be seen, although, of course, the Council might some day wish to 
take over the undertaking themselves. The object of the gas oom- 
pany was to obtain the insertion of the Bermondsey Clause, 
but he (Mr. Wedderburn) contended that it could hardly be 
inserted in that Bill, because it could only operate against a local 
authority. The question was, should the clause be put into opera- 
tion at such a time as the Council should decide to determine their 
To do so, he thought, would be to 
legislate too far ahead, and might have the effect of causing the 
Council not to take over the undertaking. 5 

Mr. F. J BELL, deputy and acting clerk to the Council, gave 


- formal evidence bearing out counsel's Opening statement. 


The Committee, having heard Mr. C. C. HutcHrson on behalf 
of the Glas Co., decided not to grant them the clause. 


Private Bills Proceed.—It is satisfactory to record that the 
opponents of order and progress in the House of Commons have 
withdrawn— in the interests of workmen whose future employment 
they were placing in jeopardy—their objections to many useful 
private measures, and, in consequence, on July 27th that House 
considered, and agreed to, the Lords’ Amendments in the case of 
the following Bills:—Bootle Corporation Bill, Great Northern, 
Piccadilly and Brompton Railway (No. 1) Bill, Shropshire, 
Worcestershire and Staffordshire Electric Power Bill, Baker Street 
and Waterloo Railway Bill, Charing Cross, Euston and Hampstead 
Railway Bill, Edgware and Hampstead Railway Bill, Metropolitan 
Electric Tramways Bill, and the Dublin United Tramways Bill. 

The following Bills were read the third time:— Metropolitan 
Electric Supply Co. (Acton District) Bill, and South Lancashire 
Tramways Bill. County of London Electric Supply’ Co. Bill, 
North Metropolitan Electric Power Supply Bill, Shepton Mallet 
Gas Co. (Electrie Lighting) Bill. j 


ECONOMY IN BOILER PLANT. 


— = - — -—-— 


ALTHOUGH builders of boilers are presumably the persons most 
interested in building an efficient steam-raising plant, it must be 
remembered that they are hampered by conditions of competition 
arising from an improper understanding of the process of com- 
bustion and heat transmission on the part of prospective purchasers. 
The paper read before the Institution of Electrical Engineers by 
Messrs. Booth and Kershaw pointed out that, for the proper com- 
bustion of bituminous coal, a large combustion chamber and the use 
of refractory surfaces is necessary. This, however, means increased 
cost of boiler setting, and the temptation is very strong to tender 
for and build a boiler which will generate its guaranteed steam per 
pound of coal, when, say, anthraeite is used, independently of the 
consideration as to whether Welsh coal can be economically brought 
to the locality of the boiler. In asking for tenders for boilers, 
therefore, the class of fuel to be used should be specified and a 
water evaporation guarautee on this basis asked for. 

Where such precautions are previously omitted, losses in the 
steam-raising plant are certain to ensue. Air will probably be 
admitted in excess above the grate to avoid smoke nuisance, bring- 
ing down the temperature of the furnace gases.  Increasiug the 
amount of air admitted increases the energy consumed in pro- 
ducing draught and the amount of heat carried off to the stack. 
An artifice to prevent the premature cooling of the gases by contact 
with water-cooled plates and tubes is the introduction into the 
furnace of refractory brick baffles. Where the combustion chamber 
is not sufficiently large to contaiu these refractory surfaces, they 
are often interspersed among the tubes and flues. As, however, 
the gases have already become partially cooled, such devices can 
only be regarded as makeshifts to cover an initially bad design, 
and have, moreover, the effect of reducing the effective draught. 
Where it is found absolutely necessary for the avoidance of sinoke 
nuisance to admit air above the grate, such air should be previously 
heated as much as possible to reduce the cooling of the combustion 
chamber as far as practicable. 

In some boilers steam is admitted below the fire-grate. This 
device is useful where fuel giving intense local heat, such as 
anthracite or coke, is used, as the rapid deterioration of the furnace 
bars is avoided by the cooling action of the steam, and thia stenin, 
in passing through the bed of incandescent fuel, unites with the 
carbon to produce water-gas. It is, however, a fallacy to suppose 
that the admission of steam above the grate aids combustion. The 
space above the fires should be exclusively reserved for the proper 
intermixing and ignition of air, oxygen, carbon or carbon-monoxide, 
and the energy absorbed in the dissociation of water will result in 
a net loss of heat. 

To obtain the greatest amount of steam per lb. of coal from the 
boiler, the maximum difference of temperature between the water and 
flue gases must be obtained at every point along the passage of the 
gases through the boiler. For this reason the hottest water should 
be found at the point where the gases first impinge on the heating 
surfaces, and the point of inlet of the feed water should be as near 
as possible to the puint of exit of the gases to the main flue. Due 
recognition of the elementary principle that cold water is of higher 
specific gravity than hot will tend to better design from the 
point of view of circulation, and consequently better evaporating 
qualities. 
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NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 399, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


11,9704. " Improvements in electric couplings." TuE British THOMSON- 
HocvsroN Co., Lro., and E. B. Wepmore. (Date applied for under Patents 
Rule 9, June 7th, 1905.) July 18th. 

11.9714. ‘Improvements in and relating to electric current rectifying 
systems." THe Burrisi: THomson-Hovuston Co., Lro. (The General Electric 
Co., United States.) (Date applied for pnder Patents Rule 9, June 7th, 1900.) 
July 20th. 

14,660. ‘Improvements in or relating to vapour electric lamps." F. 
Harnison. July 17th. "1 

14,063. “Improvements for central battery telephone transmitters." J. H. 
ScanES, July 17th. 

14,713. ‘* Improvements in electric arc lampe." "Tux BRITISH THOMSON- 
Hovsrox Co., Lro. (The General Electric Co., United States.) July 18th. 

14,714. '" Improvements in and relating to electric measuring instruments."’ 
Tue British THoxsos-HovsToN Co., Lr». (The General Electric Co., 
United States.) July 18th. 

14,715. ‘Improvements in vapour electric rectifiers.” THE BRITISH 
Tsomson-Houston Co., LTD. (The General Electric Co., United States.) July 
18th. 

14,736. “ New electric switch for recording, indicating and controlling main 
switches by magnetic coils." C. I. Apame and W. Branb. July 18th. 

14,749. “Improvements in electric stop motions for looms.” P. VINDRIER. 
July 18th. 

14,751. “Improvements in electric dynamos and motors." 
Jaly 18th. 

14,770. “ Improvements in and relating to telegraphic instruments and the 
like." A. GENTILI. (Date applied for under Patents Act, 1901, July 19th, 1904, 
being date of application in Italy.) Jul 18th. (Complete.) 

14,780. “Improvements in or relating to apparatus for electric welding." 
H. H. Lake. (The Clinton Wire Cloth Co., United States.) July 18th. (Com- 
plete.) 

14,785. “ Improvements in connection with frogs and switches and 
« "ossings for the overhead conductors of electric tramways and railways.” I.E. 
WiNsLow,. July 18th. 

14,788. ‘Improvements in or relating to wireless telegraphy.” G. Marcon! 
and Makconi’s WIRELESS TELEGRAPH Co., LTD. July 18th. 

14,808. ‘‘Improvements in te'ephone shells... W. R. Sine and J. B. 
RoseENTHAL. July 18th. (Complete.) 

14,887. ‘‘Improvements in or connected with trolleys of overhead e‘ectric 
railway vehicles or locomotives.” R. W. Dunn. July 19th. 

14,879. “Improvements in and relating to safety devices for electric motors 


C. MACKU. 


and the like." THE JoHNSON-LUNDELL ELEecrTRIC Traction Co., Lro., and J. H._ 


RoBEnrsoN. July lth. è 

14,889. "Improvements in submarine electric cab!es," P Conripor1. July 
19th. (Complete.) 

14,898. ‘‘ Improvements in the manufacture of filaments for incandescing 
electric lamps." J. R. CRawrorp. July 19th. 
. 14,905. “ Disinfector appliance for telephone transmitters." E. C. PHILLIPS 
and F. E. SHEpD. July 2vth. 

14,955. “ Improvements in the production of long stable electric arcs." J. Y. 
JoHNsoN. (The Bad sche Anilin and Boda Fabrik, Germany.) July 20th. 


- 14,959 ‘Improved sparking coil with multiple winding for ignition and like 
purposes." BOCInTE D'ELECTRICITE '" NILMELIoR" and A MicHEL. July 20th. 
(Compiete.) 


14,964. **Improvements in electric hoists and conveyors.” J. G. CHr:ps. 
.July 20th. 


14,971. '"Improvements in and relating to e'ectric switches." N. HAMILTON. 
July 20th. 


14,972. “ An improved process of obtaining a substance particularly adaptab'e 
lor making incandescent electric lamp filaments thereof." THE BRITISH 
Hor EEUU Co., Lip. (The General Electric Co., United States.) July 
20th. 


11,973.  '*Improvemen!s in mercury vapour electric apparatus." THE 
cae m on-Houston Co., Lro. (The General E!ectric Co., United States.) 
uly 20th. 


11,978. “Improvement in electric switch." G. L. Herz. (Date applied for 
under Patents Act, 1501, October 7th, 1904, being date of application in United 
8tates.) July 20th. (Complete.) 


15,002. “Improvements in and relating to electrically.controlled variable 
speed gear." H.V.James. July 2lst. i 

15,017. '*An improvement applicable to the trolley poles of electric cars.” 
J. 8. FiNNEY. July 21st. 


15,022. ‘*Receivers suitable for use ín wireless telegraphy or telephony.” 
J. G. BaLsinrzrs. July 21st. 


15,045. “Improvements in electric train control syst. ms." A. SUNDH and 
A. MaoNvsoN. (Date applied for under Patents Act, 1901, February lóth, 1905, 
boing date of app'ication in United States.) July 21st. (Complete.) 

15.005. '*An improved process for extracting metals from ores and other 
meta'liferous material by electrolytic means and apparatus therefor.” Ganz 
AND Co., Eisengiesserei und Maschinen-Fabrik Act.-Ges. (Date npplied for 
»nder Patents Act, 1001, August 26th, 1004, being date of application in Germany.) 
Ju 7 21st. (Complcte.) 


15,067. “Improvements in and relating to the regulation of a!ternating- 
current dynamo-electric inachines." THE ALLGEMEINE ELEKTRICITATS-GES. 
(Date applied for under Patents Act, 1901, July 22nd, 1904, being date of appli- 
cation in Germany.) July 21st. (Complete.) 

15,071. ‘*Improvements in protective devices for electric circuits." Tur 
British Tuomson-Houston Co. Lip. (The General Electric Co., United 
States.) July 21st. 


15,074 “Improvements in or relating to means or apparatus for regulating 
the difference of potential between portions of alternating electric currer.t dis- 
tributing systems." A. F. Berry. July 21st. 

15,084. ** Improvements in means for enclosing electric switches and pushes, 
and other apparatus requiring manipulation in a medium from which they must 
be protectel." C. A. Pecs. July 22nd. 

15,001. “An improved type of house-service fuse box for the supply or dis- 
tribution of electricity." T. Henwoon and F. C. N. Berau. July 2nd. 

15101. * Magnetic tubular hammer." H.J. Dare. July 22nd. 

15.121. *'* Improvements in and relating to electric sparking coils.” D. E. 
Brown. July 22nd. 


15.125. ‘* Improvements in the electrolytic manufacture of izetal-wiie strip or 
the like." B. O. Cowrren-CoLes. July 22rd. 


Asylum Tnstallation.—The FErpox FLectric Co., of 
Neweasile-on-Tyne, have secured on Lehalf of teir principals, the 
Simplex Steel, Conduit Co., Ltd., the crder for ^ Wireduct " 
eonduit and fittings for the Narborough Asylum, Leicestershire, from 
Messrs. Cox-Waolhers, of Darlington. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tuompson & Co., 322, High Holborn, W.C., and at Liverpoo!, price, post 
free, 9d. (in stamps). 


. 1904. 


SPACE TELEGRAPH System. J. B. Stone. 29,144. (Date applied for under 
Patents Act, 1901, April llth, 1904, being date of application in United 
States.) December 3Uth. 


SWITCH Punt AND FROG FOR THE OVERHEAD EQUIPMENT OF ELECTRIC TRACTION. 
J. Bonthrone. 5,634. March 8th. 


TELEPHONE BysTEXS. G. E. Parker and M. A. Adam, 6,090. March Ilth. 
Contact BREAKERS. J.C. Fuller and G. Fuiier. 6,104. March 12th. 
ELECTRICALLY-ENERGIS D PENDULUM CLock. G.O.Granger. 8,308. April 12th. 


Dgvick. FoR 8nurrriNGo. Type CanR:kERS. W. Benicke and H. Westerbeck. 
8,575. April lith. 

Ion:Tina Devices ror Mixers’ SaFety Lamps. ©. A. Day. 
Elektrischer Zunder G.m.b.H., Germany.) 9,103. April 20th. 
TreaDLes OR Contact MAKERS FOR RAILWAY SIGNALLING AND THE LIKE. 8. P. 

‘ood and McKenz e & Holland, Ltd. 9,377. April 23rd. 
Covers FOR TUMBLER SwircHES. The General Contracts Co., Ltd. and W. H. 
Flood. 9,744. April 2th. 

BSvPPORTS FOR ELECTRIC CaBLES. Callender’s Cable and Cons ruction Co., Ltd 
and J.C. A. Ward. 10,056. May 2nd. 
Vapour ELECTRIC APPARATUS. E. A. Carolan. 

and 10,249. May 4th. 


ak tar QOEM Thomson-Houston Co., Ltd. (General Electric Co.) 10,156. 
ay Oth. 


ARRANGEMENT or ELEcTRIO MOTORS om ELECTRICALLY-DRIVEN VEHICLES, F. 
Krizik. 10,551. May "th. 


(Fabrik 


(General Electric Co.) 10,948 


PoLvs OR ELECTRODES OF ELECTROLYTIC APPARATUS AMD THE LIKE. G. J. 
Atkins. 11,470. May 18th. 
ELECTROLYTIC MANUFACTURE OF WATREB-JACKETS. A. F. Bosquet. 20,627. 


September 24th. 


ABC Lieut ELECTRODES. W. 8. Weedon. (Date applied for under Inter- 
national Convention, December 10th, 1903.) 26,922. December 9th. 


ELECTRICAL DISTRIBUTION. J. H. Hallberg. 27,909. Dec:mber 13th. 
Evectric MEASURING INSTRUMENTS. H. H. Lake. (V. Arcioni, Italy.) 29,863. 


December 31st. 
DISTRIBUTION or ELECTRO MOTIVE POWER FOR USE IN STARTING MACHINERY. 
G. W. Mascord. 727. January lith. a 


VAPOUR Lamps. C. O. Bastian. 5,892. March 10th. 

SIGNALLING INSTRUMENTS. H. W. Sullivan. 6,811. March 21st. 

ELECTROLYTICAL EXTRACTION OF METAL FROM SOLUTION. J. F. Webb. 
March 21st. 

HioH Tension EtrcrRIc Current SwiTCHER. British Thomson-Houston Co., 
Ltd. (General Electric Co.) 10,242. May 4th. 

Driving GEAR FOR ELECTRICALLY-DRIVEN Rotary BRUSHES. 
10,525. May 7th. 

TROLLEYS FOR ELkcTRIC TRAMWAY VkHICLES. T. Blaney. 10,812. May 10th. 

HEATING BY ELECTRICITY. A. Voelker. 10,873. May lith. 

SIGNALLING. L. A. Hards. 11,116. May 13th. 

SWITCH MECHANISM FOR UBE IN CONNECTION WITH INTERCOMMUNICATION TELE- 
PHONE INSTRUMENTS. The Electric and Ordnance Accessories Co., Ltd. 
18, 07. June 10th. 


PROTECTIVE SYSTEMS FOR ELECTRIC DISTRIBUTIVE LINES. 
November 19th. 

SECONDARY BATTERIES. W. Gardiner. 27,904. December 20th. 

CURRENT DISTRIBUTORS FOR THE ELECTRIC IGNITION DEVICES or INTERNAL 
CONBUSTION ENcINES. L. Renault. 29,408. December 31st. 

Switcues. G. H. Atkinson. 6,560. March HFth. ` 

CALL SYSTEM FOR TELEPHONE STATIONS. V. Ammer. 6,646. March 18th. 

MERCURY AND OTHER VAPOUR APPARATUS FOR CONVERTING AND OBTAINING 
LIGHT FROM ALTERNATING ELECTRIC CURRENTS. O. Holz. (Date applied 
for under International Convention, March 23rd, 1903.) 7,064. March 28rd. 

TRANSMITTING ELECTRIC ALTERNATING CURRENT THROUGH A VAPOUR FOR 
. R&cTIFvisG orn LioHTiNG PvnPosks. E. Weintraub. (Date applied for 
under International Convention, March 23rd, 1903.) 7,065. March 23rd. 

ALTERNATING CURRENT RECTIFYING APranatus. C. P. Steinmetz. (Date applied 
for under International Convention, March 23rd, 1903.) 7,066. March 23rd. 

RECTIFYING ALTERNATING CURRENTS. E. Weintraub. (Date applied for under 
International Convention, March 28rd, 1903.) 7,067. March 28rd. 

Arc Lame ELEcTRODES. R. Fleming. (Date applied for under International 
Convention, March 26th, 1903.) 7,298. March 26th. 

Arc Lionr Evecrropes. J. T. H. Dempster. (Date applied for under Inter- 
National Convention, March 26th, 1903.) 7, 99. March 26th. 

SWITCHES FOR USE IN CONNECTION WITH ELEcTRIc LIGHTS. 
7,748. April 2nd. 

INSULATORS FOR OVERREAD ELECTRIC CONDUCTORS. 
April 13th. 

Evectric T&LEGnAPHY. 8. G. Brown. 19,073. May 2nd. 

Vapoun ELECTRIC APPARATCS. E. A. Carolan. (The General Electric Co. 
United States.) 10,246. May 4th. 

SwitcHEsS. The British Thomscn.Houston Co., Ltd. (General Electric Co., 
United States) 19,460. May 6th. 

SwireRES. The British Thomson-Houston Co., Ltd. (General Electric Co., 
United States.) 11,090. May lth. 


6,832, 


J. MacLean. 


L. Wilson. 25,220. 


G. Chisholm. 


F. Hutchines. 8,517. 


` Dyn. x0-ErLECTRIC MacHines. The British Thomson-Houston Co., Ltd. (General 


Electric Co., United States.) 11,444. May isth. 
IxpvcTioN Corts. G. E. Gaiffe. 11,554. May Ifth. 
Arc Lamps. F. de Z. Bermudez. 16,985. August 3rd. 
TELEPHONE SYSTEMS. J. Young. 29,329. September 21st. 


TRANSFORMING ALTERNATING CURRENTS OF CONSTANT VoLTAGE AND FREQUENCY 
INTO CONTINUOUS CURRENTS OF VARIABLE VOLTAGE. G. Paget. 22,752. 
October 2 st. 


PROTECTIVE SysrrM3 FOR ELECTRIC DISTRIBUTION DINES. 
November 18th. 


Hertzian Wave PROJECTING AND RECEIVING APPARATUS FOR LOCATING THE 
Postrion oF Distant Meta Osj&crs. C.Hulsmeyer. 25,608. Novem- 
Ler 24th. 


Anc Lamp E ECTRODES. W.S8S. Weedon. 26,921. December 9th. 
SwitcHes. A. Benassy. 27,003. December 10th. 
ACCUMCLATORS. W. Gardiner. 27,861. December 20th. 


Agc Lamrs. C. E. Foster, E. R. Grote, and M. V. Ely. 7,610. March 30th. 


GENERATING AND APPLYING ELECTRICITY ON RAILWAYS AND OTHER VEHICLES. 
F. J. Beaumont and W. M. Still. 7,614. March 30th. 


TRANSFORMING OR CONVERTING EuECTu1C Currents. J. L. La Cour and T, 
Rich. 7,897. April 2nd. 


Ecrcrric WASHING AND HEATING ArPanaTCS, C, Bauer. (G. E. Dutertre and 
M. F. H. Nodet, France.) "7,811. April 2nd. 


Evecrric Mrters. B. Krausse. 7,957. April 6th. 
Eu:.crric MacHing Toots. J. S. Fairfax. 8,816. April llth. 


MECHANICALLY REPLACED ÁNNUNCIATOR. MOVEMENTS FOR TELEPHONE SWiTcH- 
BOARDs. H. Oppenheimer, (Actiengesellschaft Mix & Genest, Ceimeny.) 
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EMPIRE CABLES. 


THE Pacific Cable Conference—at which the various part- 
ners in this Imperial enterprise were represented—held ita 
last sitting a fortnight ago ; and, although no report of the 
proceedings will be made public fur some time, we are given 
to understand that the delegates were unanimous in their 
support of the scheme, and were also agreed in their desire 
to get rid of the obstacles which stand in the way of the 
Pacific cable’s success. We understand that the most im- 
portant of the objections raised are to an agreement, which 
is now being. made, or renewed, between the Government 
of New South Wales (or of the Commonwealth) and the 
Eastern Extension Telegraph Co., whereby the Government, 
one of the partners in the Pacific cable, proposes to grant 
special facilities to the company, without consulting the 
other Governments concerned. Another objectionable 
feature which has. doubtless, been under the consideration 
of the Conference, is the high terminal rate exacted by the 
Australian Colonies for every word received, or sent by, the 
Pacific cable. The rate of 3s. per word for a telegram to 
Sydney, New South Wales, handed in at one of the Atlantic 
companies’ offices in England is divided up as follows :— 
To the Atlantic Cable Co., 8d. ; landlines in North America, 
4d.; Pacific Cable Board, 1s. 7d.; Australian Govern- 
ment, 5d. The British Government makes no charge in 
respect of telegrams dealt with entirely by the companies, 
beyond the rent which the companies pay for the use of 
their special wires. On such telegrams as are dealt with 
at postal telegraph offices in England, the ordinary inland 
rate of ld. per word is paid to the Post Office, out 
of the sum of 8d. accruing to the Atlantic cable 
companies. In connection with this portion of our 
subject, we should also state that the terminal rate charged 
by New Zealand is $d. per word for inter-colonial telegrams, 
and 1d. per word on all others. When we remember that a 
telegram can be sent from any place in Australia to any 
other place within the Commonwealth for 1d. per word, it is 
difficult to realise how, in equity, the heavy terminal rate of 
5d. should be charged by the Australian partners. If we 
assume that two-thirds of last year's traffic over the Pacific 
line was to and from Australia, then we find that the 
terminal rate charged more than cancels the amount which 
the Australian partners have to bear as their proportion of 
the deficit, and so one possible cause of complaint against 
the Motherland vanishes ! 

It is clear that such a relationship between the partners 
should not have arisen amongst such a brotherhood, and we 
can only hope that the labours of the Conference may result 


in the amendment of the position. 
To turnto another aspect of Empire cables, of which, 


after all, the Pacific cable is only the advance guard, we 
would call the attention of our readers to a very able 
article from the pen of Sir Sandford Fleming, which appears 
in the Empire Review on “State Cables and Cheap Tele- 
graphy.” As most of our readers will know, the author of 
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this article has devoted much time and unflagging attention 
to the subject, aud i in the face of the strenuous opposition of 


some, ‘and the indifference and procrastination of others, has ' 
at length managed to achieve, in the laying of the Pacific, 


line ünder the auspices of six British Governments, the first 
and most important step in the. beneficent scheme which he 
now elaborates. It is difficult, if not impossible, to sum- 
marise for the information of our readers the terms of an 
article so clearly and so concisely expressed. To clear the 
ground, we may at once state that “ it is not suggested that 
the State should assume the control of ocean cables gene- 
rally, “but « simply that one line around the globe should be 
Staté- owned ; ‘that this line should be the one described by 
the Ottawa Board of Trade as ‘Empire Cables,’ connect- 
ing, as it would, the several great outlying divisions of the 
Empire with each other, and all with the mother-country. 

. * It has been objected that prejudice to existing interests 
would be thereby created. To that stricture one may reply 
that, in so far as other cables intersect the line of the 
Empire cables, they would assume the position of branches, 
and would gain greatly by the connection. The true policy 
of the State should be to reduce progressively the charges 
for messages transmitted by the Empire cables to the lowest 
possible rates, while still leaving the service self-supporting. 
Two results would follow this policy : an enormous increase 
in the volume of business, and a great reduction in telegraph 
charges to and from all points on the globe-girdling chain. 
Both results would necessarily benefit the private companies 
owning the branch lines, by reason of the continuous stream 
of profitable telegraph traffic which the Imperial trunk 
system would bring to the companies to handle.” 

The writer shows, taking the Pacific cable as an example, 
how that line is quite capable of carrying 25,000 paying 
words per day of 24 hours, and that, working only half 
time, the low rate of 4d. per word would yield a revenue 
considerably more than sufficient to meet ordinary working 
expenses, this apart from the 6d. per word necessary to meet 
in full all charges made by the Treasury for interest, 
renewal and sinking funds to replace capital ** on the very 
liberal scale suggested by Lord Selborne’s Committee." 
The writer draws a comparison between the proposed 4d. 
(or even 10d.) rate and the 9s. 4d. previously charged by 
the companies, forgetting, apparently, that the 9s. 4d. was a 
through rate between Great Britain and Australia, while the 
proposed 4d. only covers a portion of that route. 

Recognising, us even the associated companies them- 
selves now cannot fail to recognise, the immense increase 
in traffic which follows ou reduction of rates, Sir Sandford 
Fleming, from the knowledge which experience 
assumes that when the Empire cables are completed 
it will be possible to create an immense volume of 
paying traffic, and goes on to advocate the devoting of the 
spare time of these cables to the free use of the Press and 
Press Associations, acting in harmony with an Imperial 
Council, combined with an Intelligence Department on. the 
lines recently formulated by Sir Frederick Pollock aud his 
friends. 


gives, 


For such success as has been hitherto achieved in 
this piece of good work for the Empire we have to thank 
Sir E. Sasson, Sir Charles Dilke, and many fiers of the 
House of Commons Cable Committee. 

“For the present, our greatest, need is a better knowledge 
of cach other, and if our object be to unify the Empire, all 


our people who live beycud the seas should..ag much as 


_. possible be brought practically into the neighbourhood of 


England and into the neighbourhood of each other. , Before 
we can be expected.to decide on any possible orgamic -union 
to bind-us together for all time, ^e should first: know and 
understand each other, and the more thoroughly we can 
accomplish that purpose the easier it will he to realise the 
high ideal of Imperial unity." We have noticed lately in 
the daily papers a warning in which the gradual estrange- 
ment of even Canada from Great Britain, owing to lack of 
interchange of news, is referred to, and we are told that :— 
“In fact, were it not for constant emigration from Great 
Britain, the mother-land would have a Colony with as líttle 
family feeling as the United States itself." So we find that 
it is easier to send a man than to send a mS clumsy 
way of sending a message ! 

We have noticed, in a weekly contemporary, an article to 
which we would refer our readers as to the broader points of 
a subject with which we are now dealing more widely, and. 
we welcome a championship in what was once thought a lost 
battle. 

. Surely if the six British Govemmentà above referred to 
(to say nothing of the other Colonies) found it advisable 
to expend considerably over £22,000,000 last year on 
primary edueation alone, the comparatively small prime cost 
(estimated at about £5,000,000) to establish a system of 
“ Empire cables " is not too great a price to pay for a means 
of Imperial education, especially when there is a reasonable 
prospect that these cables, when the girdle is completed, 
will be self-supporting. | 


THE science of steam and electrical 
economy has nowadays become so cut-and- 
dried that there is danger of too much 
being taken for granted in engineering problems. Principles 
which are correct under standard conditions of practice are 
liable to be taken as fundamental, whereas special conditions 
may arise where their converse i8 true. 

Án everyday example of this economic paradox is the 
production of a vacuum. The superficial engineer views 
with satisfaction the 27 in. or 28 in. registered on his 
vacuum gauge, oblivious of the fact that it is “taking perhaps 
twice as much circulating or injection water to produce that 
vacuum as would be necessary with 24 in. or 25 in. Fora 
turbine a good vacuum is essential, but the small gain in 
efficiency of a reciprocating engine is oftentimes out of all 
proportion to the energy spent in producing a high vacuum. 
Moreover, high vacuum involves low temperature of ejected 
water, and where such water is used for boiler feed a further 
loss is experienced. 

The whole question of condensing is, in fact, a financial 
one. Water, when transported some distance, becomes 
expensive, and must be used with care. In factories, it 
would often be worth consideration as to whether the heat 
of uncondensed steam could not be more economically 
utilised in drying coils, and for the heating of the buildings, 
and similar purposes. Loss of efficiency iu the driving 
mechanism becomes gain to the shareholder of the company. 

The reasoning of paradox may be extended to the human 
element in a works organisation. The policy of extracting 
as much as practicable from, and giving as little as possible 
to, the operative, sounds at first like good business policy. In 
the conflict. of will that ensues, however, the appeal to force 
must be made. The knout is a very terrible instrument, but 
if used too frequently its thongs become frayed. Perhaps 
nowhere is discipline more perfectly observed than in 
ordinary conditions on a battleship, which is as essentially 
an organisation of mechanism as a workshop, though 
devoted rather to destruction than constractiom. The 
recent object lesson of the Black Sea fleet may, therefore, be 
taken to heart by every employer of labour who is trying to 
eliminate the element of camaraderie and reduce his work- 
people to the status of machines. Money spent in baths, 


Paradox in 
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eating rooms. and. libraries. is notsuselessly sunk enpital. A 
man in good- bealsh, (fed. with decent food at reasonebie, 
prices; end- well-equipped mentally as regards the science of 
his work, will return with interest the money and time sunk 
in him. He will be; another example of the paradox iu engi- 
neering. mum vue i 


. , AN. abstract of a paper of some moment 
Weelish .220-volt' to: incundespept Jamp users -in general, 
ramet -and to English lamp makers in particular: 
appeared in the Western Electrician, Chicago, for July 8th. 
The paper, which was -presented*at a June meeting of the 
American Institute of Electrical Engineers, and whose author 
is Mr. J. W. Howell, criticises in a very practical mauner 
same remarks made last September by Col. R. E. Cromp- 
ton, in the course-of the. discussion -of..tlre. papers read at 
the International "Electrieal Congress at St. Louis by Mr: 
Torchio and Mr. Dow. ‘The ‘system of lamp supply to 
customers in the States is different fronr that prevailing here, 
as.is also the electrical distribution pressure, and the papers 
referred to dealt with the advantages resulting from a low 
as opposed to a high-pressure system. 

The gist of Col..Crompten's remarks is that in England, 
after starting electric supply on the three-wire system, and 
distributitg at 110 volts, we have practically everywhere 
doubled the voltage, though not without a struggle on the 
part of lamp manufacturers, who maintained that customers 
using high-voltage. lamps would be at a disadvantage, since 
the efficiency would be less. But, continues the Colonel, 
“we showed that this could be remedied by refinements in 
lamp manufacture, so that now it would be very difficult for 
the consumer to find that he was at any practical dis- 
advantage on account of inferior efficiency of the double- 
voltage lamps.” 

Mr. Howell scrutinises these remarks very literally and 
drastically, and argues that either English 220-volt lamps 
are very much better than those made in America, or 
English 110-volt lamps are very inferior to the same type 
made in America, or, thirdly, that the considerations and 
conditions other than the difference in quality of the two 
types of lamps, which affect the choice of one system or the 
other, are different in the two countries. To settle the 
question. of the quality. of the lamps, 25 220-volt 16-C.P. 
tamps of the following five makes were obtained as being 
amongst the best known on the English market :— Sunbeam, 


Steam, Royal Ediswan, Robertson and Cryselco. Run at 
the marked pressure, the average result was :— 


Make C ^ «. 16°5 candles 4 watts per c.r. 
m JD gee ADDY We. AO, 
c B- uus . 143 , 4:33 - 
"M Me e. i45 ,, 437 s 
Set au ES US uus WW. s 52 i 


The nominal efficiency of the lamps was 4 watts per- 


candle. Similar Edison lamps gave an average of 1672 
candles, and 3°83 watts per candle, and they showed much 
greatet"uniformity of candle-power than the English. lamps. 
To determine maintenance of illuminating power, a 
number of the several lamps were set up for a life, or, more 
correctly, a. time efficiency test, and to make the comparison 
fair, all were started at 3:1 watts per candle. This efficiency 
was adopted on account of the limited time available for making 
the test. For comparison, similar lamps were selected at 
random from the.stock of the American General Elec tric Co., 
and were started at the same efficiency. Run to &0 per cent. of 
tle starting efficlency, the average results. were as, follows :— 


Make C , |... . i104 hours to 80 per cent. 
n B i .. aoe, 88 » ” 
9 E ove e., 65 ” ” 
» D us .. 82 i " 
n A oan ss 92 " js 
» Edison. ..., 156 " 


The results speak- for themselves at this particular 
efficiency, and- they- are. highly creditable to the American 
Bdmon lamp, bti: it-mav be pointed out-that lamps in use, 
especially in the early stages, often vary appreciably - in 


resistance, and thus, owing to the development of blacken- 
ing and. other changes,- the. illuminating- power becomes 
differently affected. — s 

As to the-standard" 110-volt lamp, of wlrich millions are 
in use-in America, samples are regularly tested for life, The 
curve showing loss of candle-power obtained from an average 
of some thousands of. these tests, indicates, with a starting 
efficiency of 3:14 watts per.candle, a useful life of 512 hours 
when run to an 80 per cent. efficiency, and the lamp thus 
possesses three times the useful life of the 220-volt/ Edison lamp. 
“ It-is our experience," says Mr. Howell, “ based on many tests, 
that 110-volt lamps of 3:1 watts per candle, and 220-volt 
lamps at 3°8 watts per candle, have equally useful lives.” 


.- : Mr: Howell concludes by supposing that if Col. Crompton's 


standpoint is true, the British public must be very ill-informed 
on the subject of the quality and performance of lamps. Be 
this as it may, there can be little doubt that Col. Crompton 
and everyone else who has examined into this question, must 
be aware that the lower voltage lamp is decidedly thé 
better article. This was clearly demonstrated in the 
case heard not so many years ago between the 
Westminster Electric Supply Co. and the Junior Con- 
stitutional Club. The great contention of high versus 
low distribution pressure has not, of course, been decided in 
this country in favour of high pressure on the quality of the 
different types of lamps, or it never would have been wit- 
nessed. Jt was decided on bv other economic conditions, to 
the great advantage of the distributing agencies, and, to a 
less extent, to the advantage of the lamp consumer, and it 
now behoves the latter to set off the benefit of a cheap 
supply of energy against the drawbacks of an inferior class of 
lamp. He may, however, reasonably expect to receive a 
gradually improving lamp, and Mr. Howell is working hard 
to this end, as will be seen from an article in another part of 
our present issue. 


. IN. view of the present high price of 
this metal, which readers of our fort- 
nightly list of prices will note is in the 
neighbourhood of 838. per oz. troy, special 
interest attaches to a report from Mr. Consul Wardrof, at 
St. Petersburg, which, in dealing with the foreign com- 
merce of Russia, gives what is presumably the latest informa- 
tion. on the subject. Of the world’s consumption of 
platinum about 95 per cent. comes from the Ural district, 
the total production in 1902 being nearly 6 tons. ` "There 
are two or three refineries in Russia, but most of the product 
is exported in its raw state. The yield for 1903 is estimated 
at o°7 tons, and for the first ten months of 1904; 4°7 tons. 
It is said that little enterprise is shown in prospecting, but 
the recent discovery of. two nuggets - respectively 205 and 94 
Russian. lbs. in weight, has had a stimulating effect. 
During 1904 there was a considerable shortage in produc- 
tion in the case of the larger firms who had entered into 
contract on the basis of the previously, ruling lower prices. | 


The Russian 
Platinum 
Output. 
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IN the Proreedings of the American 
Academy of Arts and Sciences for 
April, 1905, there appeared a paper 
by Mr. B. 0. Peire on the use 
of cast-iron for permanent magnets for galyanometers. 
Amongst- the various advantages. claimed for hardened 
cast-iron over tool stecl are the following :—The metal 
is more readily -manufactured into awkward shapes. 
Greater uniformity’ is obtainable in regard to its 
magnetic qualities.. The variation, with temperature is 
smaller. The magnets are more permanent, and cau be 
magnetised up to at least the sume degree of induction, 
Grey cast-iron is recommended, aud after. all machining has 
been completed, it should be, hardened. by. heating up to very 
nearly its melting temperature, and then suddenly cooling it. 
Unless heated up to this high temperature before cooling, 
the ‘magnets will not be: permanent. For details of the 
-process of ageing and tests for permanence, we. would .refer 
eur readers to the original paper. > | , 


Permanent 
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MARINE GALVANOMETER 
AND ADJUSTABLE UNIVERSAL SHUNT 
USED AS A DIRECT-READING 
MILAMMETER OR VOLTMETER. 


By J. RYMER-JONES. 


THE diagram below illustrates an ordinary Wheatstone bridge 


connected up for localising a low resistance break, by one of 
the various C R tests in which the current through the fault 
has to be measured. 


The dead-beat marine galvanometer G, is provided with an 


adjustable universal shunt U $,, because when not perform- - 


ing its more usual function as the bridge galvanometer, it is 

often required to serve other and widely different purposes. 
For instance, it may be switched over to the signalling 

key and employed as a convenient signalling instrument 


DIAGRAM OF CONNECTIONS. 


when speaking through a very short section of cable to the 
shore station, where sometimes the Morse system is not 
employed ; or, on the other hand, when the x R of the cable 
is too high for rapid Morse signalling. 

The second galvanometer G,, with its adjustable universal 
shunt U 8, is ordinarily used for the D R and capacity tests, 
but when desired can temporarily be converted into a direct- 
reading milammeter, and used as such in the cable circuit of 
the bridge system, as illustrated in the figure, or with equal 
facility into a direct-reading voltmeter. G, and U s, as a 
- milammeter. 

The terminals of galvanometer G, coil are connected to the 
extreme ends T, and T, of the universal shunt coils of 
10,000°.* T, and T, are in that part of the main circuit 
through which the testing current enters the cable. Of 
these T, is the adjustable contact, whereas the positions of T, 
and T, we may here consider unchanged, as this vernier 
adjustment’ is only required for the final and more exact 
adjustment, which we need not now consider in explaining 
the principle of the milammeter. | 

A rather stout German silver wire w, of a few ohms only, 
connects the terminals of T, and T, and permanently bridges 
over whatever part of the 10,000 is included between them, 
so that the resistance of this part of the main circuit remains 
practically constant, viz., that of the German silver wire, 
irrespective of the position of the adjustable contact T, or 
the galvanometer resistance, and may be considered 
negligible. 

When T, and T, are at the extreme ends of U sy, the wire 
w, galvanometer coil, and 10,000* are all in parallel. If 
then, under these conditions, a Clark’s standard cell, of say 
1:48 volt, be joined up in circuit with resistance coils 
adjusted to 1,430° (i.e, 1:48 x 1,000), and terminals T, 
and T, be also included in the circuit, the resulting deflection 
of G, will be produced by a current of 1 m.a. This has only 
to be done once for all whilst regulating the scale reading for 
subsequent use. 


The object in view is to regulate the current traversing 


* Rymer-Junes pattern, with the vernier extensions at the 
extreme ends omitted to simplify the illustration. 


the shunted galvanometer G, so that the above one milli- 
ampere exactly produces a deflection of 100 divisions. This 
may very simply be done in either of two ways, as 
follows :— i 

It being borne in mind that the adjustable contact T, of 
U 8, is at present at the extreme right end, and therefore T, 
and T, (to which latter one of the galvanometer terminals is 
connected) are together: if the deflection is too high, un- 


clamp one end of the wire w and reclamp a shorter length 


till the deflection is 100 ; or introduce a longer length if the 
deflection is less than 100 divisions. 

The writer uses a German silver wire 144 ft. long, of 
0:020 in. diameter, and giving 3:6 ohms, with his Sullivan 
marine galvanometer whose coil equals 1,020", in order to 
produce this deflection, the distance of the galvanometer 
from the scale being 3 ft. The galvanometer so shunted 


 affords a sensitive milammeter which, when put into the 


broken cable circuit, shows the number of m.a. traversing 
the cable, due to fault pclarisation, or earth current, or both, 
to two places of decimals, eg., 235 divisions indicating 
2°35 m.a. If greater sensitiveness be required, double the 
.. 143 x 1,000 . 
resistance of w, and vary its length till —-.—.4;,—— gives 


1,430 
200 divisions. The readings for any other cürrents, within 
the limit of the scale, divided by 2 will then give the 
number of m.a. in the main circuit. On the other hand, to 
reduce the sensitiveness to one-tenth, in order to measure 
stronger currents, move Tg from the 10,000* stud towards 
the left to the contact stud representing 10,000 — 9 y 
[where g is the resistance of the galvanometer]. The highest. 
deflection available on the scale (say 550 divisions) will ther 
iria $59 x 10 2 55'0 m.a. The rationale is simply that 
whereas the resistance between T, and Tg remains practically 
constant, that part of the 10,000* between T, and T; is added 
to the resistance of the galvanometer, and as the sum of these 
increases, the amount of current which passes through the 
galvanometer is proportionately decreased. : 


To reduce the deflection to 4, contact T; must be at 10,000 
— g or 9,000* if g = 1,000". 

To reduce the deflection to 4, contact T, must be at 10,000 - 
— 2 g or 8,000° if g = 1,000". 

To reduce the deflection to 1, contact T, must be at 10,000 
— 3 y or 7,000* if g = 1,000*, and so on. 


The resistance of the galvanomeier may quickly be 
ascertained by merely moving T, from its extreme limit to 
the right, towards the left, until any suitably large deflection 
of, say, 200 or 300 divisions is halved. The U s, reading 
substracted from 10,000 will then give the resistance g. 
For this the vernier arms T; and T}, which move together, 
will have to be used as an auxiliary to Ts. 

The second and alternative method of adjusting the 
current through the galvanometer by means of U 8, in con- 
junction with the low resistance w, until the deflection is 
exactly 100 times greater than the milliamperes through 
the main circuit, is equally simple. With a Sullivan 
galvanometer coil of 1,020 *, T, and T, at the extreme ends of 
the 10,000*, and bridged by the wire w of 4°, a Clark's cell 
(1:43 volt) through 1,430% gave 110 divisions. Instead of 
reducing the length of w to bring the deflection to 100 
divisions, T, was moved to 9,900*, thereby increasing the 
resistance in the galvanometer coil circuit by 10,000 — 9,900, 
i.e., 100 ohms. | 

"To reduce the current influencing the galvanometer to $, 
in order to read from the same scale twice the number of 
milliamperes indicated by its graduation as above standardised, 
T, is moved to the left until the resistance between T3 and T, 
plus that of the galvanometer coil is doubled. It has 
already been pointed out that the galvanometer registance 7 
may be quickly ascertained, when T$ is at the extreme right 
of the 10,000”, by halving any scale deflection ; but if this 
has not already been measured and T, occupies, as in the 
instance under discussion, some other position, the total 
resistance of y plus (10,000 — T,) ohms in circuit with it 
may in the same way be found by moving T, further to the 
left till a moderately large deflection from anv suitable E.M.F. 
is exactly halved. Keeping T, in this position, the same 
scale readings enable twice the number of milliamperes to be 
measured, as stated above. For instance, 456 divisions 
represents $$$ x 2 = 9°12 volta. mur 
cf From the foregoing particulars it will be evident that the 
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galvanometer T s, and wire W can, when occasion requires, 
be employed as a very sensitive milammeter, suitable for 
currents of considerable range, and obviate the employment 
ofa specially constructed portable instrument which js not 
nearly so sensitive or suitable for fault localisations. 

The galvanometer and U s equally serve for a sensitive 
voltmeter—for which the wire w is not required—by adjnst- 
ing the position of T, so that the current from a Clark's 
cell (1743. volt) through a high resistance (say 100,000* used 
for taking the constan! for an insulation test) gives exactly 
143 scale divisions, or 100 divisions per volt. Any other 
electromotive force, up to the limits of the scale readings, 
may then be substituted and read off to two places of 
decimals, e... 435 divisions would represent 4:35 volts. If 
double this sensitiveness be preferred, move T, to the right 
to increase the shunt reading until the deflection from the 
standard cell through 100,000% gives 286 divisions. A 
deflection from an unknown electromotive force giving, under 
the same conditions, 535 divisions will then be MERI 

535 
100 x 2 


On the other hand, ten. times the voltage represented hy 
the highest scale reading permissible in the preceding instance 
may be read directly from the same scale hy moving Ts to 
the left to give a multiplying power ten times as great. 
Thus: If Tj is at 3,270 when the standard cell gives 143 
divisions, the deflections must be multiplied by 10 when 7, 
is moved to contact stud for 327°, so that a deflection, from 
an unknown E.M.F.,of 435 divisions would now represent 
528 x 10 = 43:5 volts, and 552 divisions 54-2 volta. 

The same principle applies for reading the E.M.F. in volts 
directly from the scale when a Schaefer bridge localisation 
test is employed. | 

The adjustable contact T, of Us, may be adjus ed 


= 2'675 volts. 


to such a value that when the proportional part on the cable - 


side is altered momentarily to 10,0009—in the manner 
explained by Mr. Schaefer when measuring the cable current 
voltage through a resistance of, say, 100,000*—a Clark's 
standard cell applied to the bridge terminal, in the place of 
the cable, gives a deflection of 143 divisions through the 
same high resistance. If the cable current, observed under 
the same conditions, immediately after obtaining the bridge 
UN vives (say) 75 divisions, its voltage is yos = 0°75 
voit. 

The writer has applied the same convenient principle of 
adjusting the galvanometer deflection by means of a universal 
shunt when measuring the € R at 75? F. of a large number 
of coils of cable core in the factory, having approximately 
the same resistance, by a bridge specially constructed for 
such low resistances as that offered by two or three knots of 
core conductor. To secure a highly sensitive bridge system, 
and prevent more current passing through one side than the 


other, equal proportional parts cf 10 to 10 are employed.. 


The adjustable coils (of the slide pattern) are 10 to 90, 1 to 
4 and *1 to *9 ohms, and these are made of manganin to 
obviate temperature correction. These are able to produce 
an approximate balance, %2., to the first place of decimals : 
and U $ is so adjusted that a change of one-tenth ohm in 
the bridge produces a deflection of 100 divisions. Con- 
quently any small further difference of resistance in the 
second and third places of decimals is read directly from 
the scale without waiting to get an exact balance. Thus, if 
6^1 is too little and 675 too much, the deflection of say 82 
divisions from zero, when only 6*4* is unplugged, gives the 
additional resistance, viz., 6°482°. This facilitates testing 
when many drums of core have to be quickly tested for 
cable manufacture. The leads are once for all balanced by 
a short length of wire, and, therefore, have not to he further 
taken into account. | 


Ntourport.—A curious difficulty has arisen with regard 
to the proposal of the Kidderminster E.L. Co. to apply for a prov. 
order for E.L. By mistake the statutory notices respecting the 
application were sent to Stourbridge, and the error was not. dis- 
covered until the time for sending the notice to Stourport Council 
had expired. In spite of this the notice was served, and the 
B. of T. on being appealed to on the matter intimated that it would 
not raise the question of the defective notice, but] the promoters 
might have to meet the objection from other quarters. 


ELECTRIC TRAMWAY AND RAILWAY 
EXHIBITION, 1905. 


DESCRIPTION OF INTERESTING EXHIBITS. 


(Continued from page 199.) 


Brakes.---What appealed to us most about this section was the 
absence of the two best known electro-magnetic brakes (in which 
we hear that certain improvements have been made since 1902) and 
the only pneumatic track brake. 

Leaving aside the braking effect of regenerative control, not 
from any desire to slight the inventor, but because we are deal- 
ing with brakes pure and simple, Mr. E. FREUND, Westminster, 
and Messrs. R. W. BLACKWELL had the-field of friction brakes 
all to themselves. Mr. Freund exhibited a Bradford car, which had 
every appearance of being taken straight from service, and has 
been using his combined wheel and track brake for nearly two 
years. P 

We have seen spring actuated track brakes before—gencrally on 
paper—but we have never seen the disadvantages which surround 
such a device overcome in a more ingenious and satisfactory manner. 
he fact that this brake has been at work for so long on one of the 
heaviest roads of the country is proof enough that Mr. Freund's 
patent is not only pretty, but practical. Fig. 39 (p. 210) illustrates 
the general arrangemeut of the various parts, and it is seen that 
the pressure between the block and the rail is varied by subtracting 
the effect of one spring from that of another. 'l'his was demonstrated 
at the stall by means of a working model. A sheet of paper 
was inserted between the rail and the shoe, and the vertical pull 
on the block which had to be exerted before the paper could he 
removed without effort was measured on a spring balance, and 
found to vary over the whole scale according to the value of the 
resultant tension on the brake springs. 

By fully releasing the brake-lever, the maximum brake pressure 
can be obtained instantaneously, so that it is an emergency and 
service brake in one. 

The springs required are only about 4 in. in diameter x 24 in. 
long, while the construction of the brake is otherwise as simple as 
that of an ordinary hand brake. Other advantages claimed are the 
low price, small weight, and the possibility of putting the brake 
on before entering a down gradient. 

The principle is also applicable to wheel-brakes, and it would be 
impossible with such wheel-brakes to obtain flats, as the maximum 
brake pressure is determined by the springs, and not by the driver's 
arm. 

Mr. Freund considers the failure of a spring almost an impos- 
sibility, but he provides even for the impossible by adding safety 
connections which permit the brake to be used as a band-brake in 
the event of a spring failing. 

Messrs. R. W. BLACKWELL had an elaborate and complete 
colony of Christensen air-brake plants. This system has been 
described fully and illustrated in the ELEOTRICAL REVIEW (Vol. 44), 
and we need say here only that the demand for this equipment is 
increasing, and it is being supplied at the present time to the Metro- 
politan District Railway and to the Paris Metropolitan. 

The capacities of the machines in cubic fect of free air per 
minute when compressing to 90 1b. per sq. in. were as follows :- - 


Ag = 175; A Aj = 11; B = 20; Cg = 35, D, = 50, 


so that the compressors shown covered all the requirements of 
railway and tramway work. . i 

The n; machine shown was of the type furnished to the Under- 
ground Electric Railways Co. of London, Ltd., for the new electric 
trains of the District Railway, the Baker Street and Waterloo 
Railway, the Great Northern, Brompton and Piccadilly Railway, 
and the Charing Cross and Hampstead Railway, and up to the present 
344 of these machines have been supplied or are on order. 

The brake equipment shown is the type employed on tramway 
and light railway work, as fitted on the Manx Electric Railway and 
Newport Corporation Tramways. 

MESSRS. PLAYER & MITCHELL showed the ratchets and the brake 
handles without which hand-brakes would be useless. 

Messrs. THE NatronaL Raw & TRAMWAY APPLIANCES Co. 
have gone in for reducing the scrap heap by designing renewable 
brake blocks for cars and trains. Fig. 40 will explain how they 
do it. 

Motors.—-THE BrusH Co. made ahit by the inclusion of two real 
live armature winders among their exhibits. They were not for 
sale, but from the way they worked we think it probable that more 
than onc engineer and manufacturer asked for quotations. 

After a short probationary period. during which they designed” 
plausible imitations of American motors, the Brush Co. gradually 
settled down to original work in this line, and for some time 
past they have been turning out the quality of work which visitors 
saw being put into their standard “1,002 " armatures. 

Messrs. BRUCE PEkBLES have not been so very long at street 
tramcar motor work, but no one would know it who looked at the 
two 30-H.P. * F" type motors, which were mounted on a truck at 
their stand. We have never seen better designed tramear 
motors, and the makers have every justification for saying that 
“they are designed in accordance with the best modern practice in 
all détails and have a notably high efficiency.” Prof. R. H. Smitb 
makes a specially favourable reference to the Bruce Peebles direct 
current motor in his new book, “ Electric Traction." 

Messrs. EDGAR ALLEN are better known to motor manufacturers 
than to the general tramway public as makers of steel] motor-cases, 
and it surprised a good many visitors to see solid proofs of this 
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fact mixed up with points and crossings. They have made a 
specialistudy of the manufacture of these cases in order to obtain 
the highest, permeability consonant with strength. 


Odds ond Ends, - Messrs. W. S. Laycock & Co. and G. T. PETERS 
were to the fore with an interesting variety of seats for cars and 
trains, those upholstered in rattan taking our fancy most as being 
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Fic. 39.—FnukvNDp's PATENT TRACK BRAKE. 


Controllers.——Owing to the absence of three of the makers, the 
list of controllers comes down to two, but there is the satisfaction of 
knowing that those two were made by the BrusH Co. and BRUCE 
PEEBLES, both British firms, and the further satisfaction that the 


Fic. 40.— NATIONAL RENEWABLE BRAKE BLOCKS. 


controllers are as good as any made by American or quasi-American 
firms. Fig. 41 shows the Brush 34 controller, opeued. 

Fig. 42 shows Messrs. PHILIPSSON & Co.'s patent life-saving 
system, the illustration having arrived too late for inclusion under 
their name on p. 84. 
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Fig, 41.—BRUSH ConTROLLER, TYPE 34, 


comfortable, hygienic and amenable to washing. These people also 
displayed blinds, curtains, ventilators, electric heaters (W. S. 
Laycock), lincrusta-balanced window frames and sashes, &e. 

Messrs. PLAYER & MITCHELL and the WaLLACE SvPPLY Co. had 
stands filled with brass-work, lamp-titting’, gongs, and all manner 
of small fry without. which something would be found wanting in 
à car. 

Messrs. KNowrLEs & WorLLAsTON showed the “diamond” non- 
slip treads, and Messrs. Milnes, Voss had a useful article in 
“ Hudson's" reversible step, the wearing surface of which lasts at 
least twice as long as that of any other, on account of the quality 
implied by its name. 
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Fic. 42.—PniLIPsoN's PATENT LIFEGUARD. 


MESSRS. LE CanBoNE made an interesting display out of 
uninteresting materials. We do not mean to suggest that the com- 
position and attributes of a carbon brush have no interest to 
engineers, for that is manifestly not so, although we do think that 
the results of the careful and extensive researches of Messrs. 
Le Carbone, especially among brush makers, should be given some- 
thing like the attention they merit. 

The Fire-ResistinG Corporation, LrTp. held a perpetual 
demonstration of the uninflammable nature of wood which had 
been impregnated throughout its fibre with fire-resisting crystals. 
This treatment prevents the spreading of flame, as the wood merely 
carbonises at the point of contact with fire. Obviously it is a rafe- 
guard against fire arjsing from short-circuits on trains and cars, or 
in buildings, and the whole of the wood used ín the construction 
of 528 carriages for the Underground Electric Railways Go., of 
London, has been treated by this process. It has been adopted also 
by the Paris Underground Railway, | 
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Overhead and Third Rail.—The most important advance in over- 
head construction which we have to chronicle is the tendency to 
use heavier trolley wire, of grooved or figure-8 section. We have 
foreshadowed and advocated this change in the columns of the 
Review for some years, and we feel now that few tramways will 
be constructed in future with circular section wire, or with wire 
less than the equivalent of 00 in sectional area. Even now 0000 
wire 18 in use, and the days of No. 0 are already past. Perhaps the 
greatest advantage which the new sections have brought us is the 
ability to attach the wire to the ears and other fittings by purely 


Fic. 44.—Cross-SEcTION OF 
FIGURE-8 SUSPENSION. 


Fic. 43.— CRoss-SECTION OF 
GROOVED WIRE SUSPENSION. 


mechanical means. So long as circular wire is used it will have to 
be attached by solder if the best results are to be obtained, and the 
disadvantages of this method are too well known to need recount- 
ing again. 

It is with pleasure, therefore, that we hail the demand for sections 
which will make the work of construction, but especially of main- 
tenance, vastly easier than hitherto, and will at one step lengthen 
the life of the overhead equipment by 50 if not by 100 per cent. 
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Fic. 45.—DIAGONAL v. NORMAL AIR Gap. 
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Those who have had to do with the erection of.figure 8 wire 
speak of it as more difficult to stretch properly than round wire, 
and it is an old tale that trouble has arisen from the wire turning 
over towards the middle of the span. We venture to think that 
figure-8 wire will be strung up as easily as circular wire of the 
same section when the linemen have gained the experience which 
is necessary for the efficient performance of any new work, and we 


Fics. 46 AND 47.—‘ DIRIGO ” SECTION INSULATOR. 


know from personal observation that the twisting trouble can be 
avoided by careful work. . 

To all who have circular wire on their tramways, we would say 
that renewals can be made just as well with figure-8 as with 
round wire, so long as the lower bulb is rolled to the same, or nearly 
the same, radiusas the original circle. Herewith will be found illus- 
omer of composite fittings which have been designed for this 

se, 

The only question that remains is the choice between grooved 
and figure-8 wire, With both mechanical ears can be used, but 


we are inclined to agree with Messrs. BRECKNELL, MUNRO AND 
Rocers when they urge that with the grooved wire the total avail- 
able clearance between the ear and the wheel is only enough to 
pass the wheel when new, but with a small amount of wear in the 
groove of the wheel or on the wire, the wheel flanges will rub the 
fitting, whereas the ear on a figure 8 wire is removed from this 
objectionable wear, no matter how much the trolley-wheel is worn. 
Figs. 43 and 44 illustrate this point clearly. 

We suppose that no fitting has received so much attention at the 
hands of the inventor as the sectton insulator. It has been 
considered until quite recently as the weakest part of the equip- 
ment, and it has been every inventor's aim to produce something 
which starts by being mechanically as strong as any other fitting 
while performing its simple function of insulating as perfectly as 
possible one length of trolley-wire from another. Multiple 
air-gap section insulators have been designed to reduce the 


Fic, 48.—MILLER Guy ANCHOR, 


/ 


sparking which is sure to take place at times, and they have been 
more or less effective, sepecinills since the gaps have been made 
diagonally, so that the ,path of the trolley-wheel is never inter- 
rupted, as it was when they were placed at right angles to the wire. 
The accompanying diagrams (fig. 45) illustrate our meaning. 

We were more disappointed than surprised to find no examples 
of porcelain insulators for tramway work in the Exhibition 
(we are open to correction on this point) and would suggest 
to the makers of globe strains, turn-buckles and Brooklyn strains 
that ademand is arising in spite of them for glazed porcelain to 
replace these relatively costly articles, 

Nobody paid much attention to third-rail insulation at the time of 
the last exhibition, being inclined to use the ready-made forms of 
insulation which had vogue in America at the time, but this year 
there are so many miles running and projected that it was natural 


Fics. 49 AND 50.—BritisH ELECTRIC EQUIPMENT RAIL 
INSULATORS. 


to expect to find a greater variety. We were particularly 
glad to observe that British work in this direction was well repre- 
sented by that progressive and receptive firm MEssRs. DOULTON 
AND Co. 

There was a good show of insulators for high and extra high- 
tension transmission, a subject which is going to be of rapidly 
increasing importance as the education of the B. of T. and of con- 
sulting engineers proceeds, ` 

The British ELECTRIC Equipment Co., British agents of the 
Ohio Brass Co., displayed a complete line of “ Dirigo” insulators 
and standard overhead fittings, the most notable being the section 
insulator illustrated herewith (figs. 46 and 47). "This combines tho 
advantages of a double air-gap with continuous running, which is 
obtained by allowing the flanges of the trolley wheelto run on to the 
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overlapping guide-runner before the groove has left the end castings. 
The British Electric Equipment Co. consider it advantageous to 
bridge the gaps by a fuse which connects the centre casting to the 
end castings. This has the effect of making the line continuous 
until à fault appears on any half-mile section, when the wire on 
which it is, is cut out by the action of the fuses nearest to it on each 
insulator. In the event of a motorman running his car from either 
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Fic. 51.—SwrrcH PANEL AFTER  FiG. 59.—CcT-0UT IMMEDIATELY 
IsoLATING FAULTY LIne. AFTER OPERATION. 


side on to the earthed scction, the outside fuse is blown and the 
faulty wire remains dead. 

Fig. 48 shows the Miller guy anchor for aerial lines. 

Experience in the design of third-rail insulators and the 
materials for their construction has had to be bought dearly, like 
most things in this cut-and-try world. 

At first it was thought good to turn the retaining lugs on the cap 
casting over the flanges of the rail, but that was abandoned when 
breakages arose constantly from the struggle of the rail to be free. 
Then again no material could be found which would support a 
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Fic. 53.— Berry & RiscH EartHING DEVICE: 
OF CONNECTIONS. 


DIAGRAM 


heavy section rail without breaking under traffic if the cap or the 
base were fixed by insertipn into the body of the insulator. Rumour 
tells us, indeed, that the Underground Railways Co. have not been 
free from the troubles which spring from this design. 

Fig. 49 explains how the British Electric Equjpment Co. have 
overcome these troubles. It represents their Type B, Form 6 
pattern, in which the retaining lugs are T-shaped to anchor the rail 
longitudinally and prevent ‘it from "travelling" or “creeping.” 
The insulating material is a composition called “ semi-porcelain,” 
having the high glaze which is essential, and any lateral strains 


on the malleable iron ring are transmitted uniformly to all sections 
of the insulator by means of the small inner flange at the lower edge 
of the ring casting which extends entirely around the insulator, and 
is embedded firmly in cement. Fig. 50 shows Type A, Form 5, 
which is intended for lighter service. 
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Fic. 54.—WaRp's PATENT TROLLEY REVERSER. 


Messrs. BERRY, SKINNER & Co. almost have a right to expect 
an apology for the slighting way in which we wrote of trolley 
earthing devices in general in our review of the Exhibition as a 
whole. 

We went to their stand expecting to see some complex imprac- 
ticable device after the style of those which plagued the owners of 
tramways some two years ago and before, and we came away filled 


ab. 


Fics. 55-61.—Various Ears, Froas, &c., BY Messrs. 
BRECKNELL, Munro & ROGERS. 


with pleasure at the knowledge that Mr. Berry had tackled the 
problem of preventing falling trolley and guard wires doing hurt to 
people and animals, in a manner which ought to put the tramway 
authorities themselves on his side. Ever since the adoption by one 
or two lines of the automatic cut-out system invented by the late 
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Mr. Quin, little or no pressure has been put on new or old under- 
takings to install anything of the sort, for practical acquaintance 
with the system put it out of the question. There be one or two 
in this land who could, an they would, fill several columns of this 
journal with chat about the Quin and other earthing devices, and 
they would not omit to mention the several hundreds of pounds 
per annum expended in energising the magnets of the cut-outs. 

Without committing ourselves too much to a system which is on 
its trial in public streets for the first time at Walthamstow, we can 
say that none of the troubles peculiar to the Quin system, for 
instance, can afflict the Berry & Risch system. 

In the tirst place, there is not an electro-magnet of the smallest 
size init. The cut-out, which is charmingly quick and positive in 


Fie. 62.— ELECTRIC Tramway EQUIPMENT Co.’s Car-sHED FROG. 


its action, is tripped mechanically. ‘Then it acts only when danger 
is about to arise, and so does away with the little boy on the top 
of every section pillar, of whom we have heard in connection with 
another device which tripped when the station circuit-breakers 
opened, and on other inconvenient pretexts. 

It will never cut out any section but the one affected, and, 
moreover, tf calls for one guard-wire only over each trolley wire. 
That is its greatest triumph, and will appeal more than anything 
else to most of the people who have to maintain or pay for main- 
taining the existing double wiring. 

“The installation at Walthamstow has been approved at a recent 
B. of T. inspection, when permission was granted for the same to 
be used under telephone wires instead of the usual system of guard 
wires" (vide pamphlet). That itself at once reduces the probability 
of trolley-wires falling by one-half at least. 

Now let us see what manner of thing this is that has stirred us so 
much. Fig. 51 represents the switch-panel removed from a section- 
box. The cut-out is supposed to have acted (see the blown fuse), 
and to have been replaced after drawing the two right-hand switches 
controlling the section of overhead wires on which danger threatened. 
The corresponding fuse in the pillar at the other end of the section 
wil have blown at the same instant as the one seen here, so the 
wires cannot be alive. 

It matters not whether the broken wire be trolley, guard or 
message wire, the fuses will blow directly the guard wire is made 
alive. 

Fig. 52 represents the cut-out just after it has acted, and fig. 53 
fives the general arrangement and the diagram of connections. 
The loop a is attached to both wires, and encloses the guard wire 
b, which is connected to earth at each end of the section through 
a light fuse. We have the inventor's sanction for saying that when 
it is considered objectionable to connect the trolley wires in 
parallel by the loop a, two half loops B c may be attached, one to 
each trolley wire. It is the fuse that holds the cut-out in against a 
spring, and directly eithér fuse blows the cut-out falls, and the 
section is eut off from the bus-bars. 


Fics. 63 AND 6fT.—FixED AND MOVABLE FROGS. 


The following are a few of the advantages claimed by the 
patentees ; 

The extra cost of installing the system is small, aud it can be 
applied to existing tramways without troublesome alterations. 

It localises a fault without opening the station breakers, and so 
reduces delays to a minimum. 

It prevents message wires which have fallen across a live wire 
being burnt out. 

It will no longer be necessary to go to the expense of placing 
message wires underground for the sake of safety. 
It prevents damage being done to the trolley wire where contact 
is made with the fallen wire, and, we would add, where contact is 
made between trolley-poles and guard-wires, for in that way 


irretrievable damage is being done every day to wires all over the 
country. ° 

Henceforth tramway undertakers need have no fear for their 
pockets when the Post Office or the B. of T. ask them to protect the 
public from falling wires. 

Messrs. BRECKNELL, Munro & Rocers supplied much food for 
the mind at their stall. Ward's patent trolley reverser was strung 
up aloft with other automatic mysteries, so that one felt quite 
like being in some old necromancer's consulting room. This 
reverser is illustrated in fig. 54. We have seen it at work in several 
places, and we can assure our readers that the certainty of action 
obtained under Exhibition conditions is reproduced in the street. 
The advantages of a device of this nature, especially at busy 
termini, are too obvious to make further 
reinarks necessary. . 

This firm have laid themselves out in 
anticipation of the demand for uncireular 
troley wire, and the following illustrations 
wil prove this.—Fig. 55 shows back und 
front views of a straight line for figure-8 
wire. All ears, whether for straight line or 
curve work, are of similar design, and great 
attention has been paid to the cross-section 
of these fittings to ensure freedom for the 
wheel groove until the last. Fig. 56 shows 
a splicing ear for coupling two lengths of 
figure-8 wire, and discloses the ingenious 
method of taking the pull of the wire, 
the upper section of the wire being cut 
away to fit around a corresponding projection cast in the ear. 
When the half-clamp shown detached is screwed on the wire is 
held immovably. Fig. 57 is a composite splicing car for coupling 
round section and figure-8 wires. Fig. &8 shows a frog with the 
arms fitted for figure-8, and the same method of attachment. 
applies to all fittings. Figs. 59 and 60 show a crossing and 
section insulator for figure-8 wire, and fig. 61 is a photograph of 
an ear for grooved wire in which the bulbous form of which the 
drawbacks are seen in the section above (fig. 43) is apparent. 

The stand of the ErLEcrTRIC Tramway EqviIPMENT Co. contained 
everything in the way of overhead material that we could want, 
but as there was no striking novelty, we must be content 
to refer our readers to their excellent catalogue for everything 
except the subjects of the following  illustrations:— Fig. 62 
shows the multiplg-way car-shed frog, which is already well 
known. Its great feature is the arrangement for locking 
the tougue, so that the trolley will take any desired road with 
certainty When a lever on the indicator board, which may 
be fixed to the pole, is moved, pressure is exerted on the tongue, 
and the spring bolt is driven over the toothed quadrant until the 
desired point is reached. Figs. 63 and 64 are of a fixed and 
movable frog respectively. : 

(Tv be continued.) 


A NEW CARBON FILAMENT. 


EXPERIMENTS connected with carbon filaments and. the 
observation of the characteristic features of carbon resulting 
from different treatment are a peculiarly interesting study. 
A paper recording marked progress in the manufacture of 
carbon filaments hus been presented to the American Insti- 
tute of Electrical Engineers, at Ashville, N.C., June, 1905, by 
Mr. J. W. Howell, whose name has so long and so deservedly 
been before the electrical world. This paper is noticed. at 
some length in the  Alechrieel Review (New York) for 
July 8th. 

Mr. Howell's experiments have evidently been conducted 
with much care and persistence, and he claims to have pro- 
duced as a result, a carbon filament possessing new and 
important features, both scientific and commercial. The 
means employed for obtaining these results may be sum- 
marised under the title of high temperature baking or firing, 
the agent employed to effect the purpose being an electric 
furnace of the incandescent type, consisting of a carbon tube 
(having water-cooled copper connections) into which are 
passed cylindrical carbon boxes packed with filaments. To 
prevent combustion, the tube is embedded in powdered 
carbon. | 

Many investigators have worked on much the same lines, 
and have obtained some of the results described by Mr. 
Howell. The adamantine carbon, born many years ago in 
the laboratories of Woodhouse & Rawson, was said to have 
been produced by means of the electric furnace, whilst the 
benefit of baking filaments at a high temperature, us in the 
oxyhydrogen furnace and the electric furnace, is a fact 
familiar to many. Mr. Howell has, however, proceeded a 
step further, as will be seen directly. 

It is a well-known fact that a carbon filament heated 
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to exceptional temperatures by a current in an exhausted 
bulb, derives’no benefit from the treatment, but it is other- 
wise when the filament is heated by external means to the 
highest attainable temperature at atmospheric pressures. 
The special point established in the paper in question is the 
markedly different effect which is produced when a so-called 
“treated " filament is “ fired " by subjecting it to high tem- 
peratures in the electric furnace, as distinguished from the 
effect produced when a base filament, made from the usual 
squirted cellulose thread, is so subjected. By a treated filaf 
ment is, of course, meant one which has been heated elec- 
trically in hydro-carbon to produce an additional coat o- 
carbon. "The ordinary base filament, whilst improved in 
some respects by the firing process, undergoes no very 
marked change in resistance, as is apparent by the curves 
in fig. 1, showing a fired and an ordinary carbonised filament 


run at different temperatures. As the temperature rises the — 


resistance falls, but at different rates. 

It is otherwise, however, with the fired treated filament. 
The resistance in this case becomes not only greatly reduced 
when cold, but is actually reversed as the temperature is 
increased, and rises, in fact, as with ordinary metals. From 
the curve of the fired shell in fig. 1 it will be seen to increase 
continuously from the start. By reason of this property the 
term '* metallised filament" has been given to filaments 
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Fic. 1.— RESISTANCE OF FILAMENTS AT DIFFERENT 
TEMPERATURES. 


which have undergone this treatment. The resistance of a 
fired treated filament depends upon the relative thickness of 
the base and of the deposited coat, and upon the temperature 
- of the firing. 

Curves 2 to 6 in fig. 2 indicate the resistance of treated 
filaments fired at different temperatures, Curve 1 showing 
that of an ordinary treated filament. The method of 
adjustment of the furnace temperature was by leaving 
open one end of the carbon tube containing the box of fila- 
ments, and by observing when the appearance of the inside 
corresponded in brightness with that of the filament of an 
ordinary lamp of 16 c.r. run at different pressures, the lamp 
being placed in the line of vision. "The following table 
shows the point to which the temperature was carried :— 


Curve 2.—The lamp was run at 153 per cent. of its normal 
pressure, and gave 125 candles. 

Curve 3.—The lamp was run at 161 per cent. of its normal 
pressure, and gave 163 candles. 

Curve 4,—The lamp was run at 183 per cent. of its normal 
pressure, and gave 230 candles. 

Curve 5.—The lamp was run at 200 per cent. of its normal 
pressure, and gave 280 candles, 


In Curve 6 the temperature was higher than 5, a tem- 
perature which, by Wanner’s optical pyrometer, approached 
3,700? C. 

Fig. 3 shows the curve of a fired filament with a thin 
base and a thick deposit, after the manner of the once- 
familiar Cruto lamp. Here there is a remarkable increase of 


no less than 250 per cent. of the cold resistance when 
running at normal pressure. 

That carbon deposited from hydro-carbons differs in 
many marked respects from ordinary carbon derived from 
organic matter such as cellulose is a perfectly familiar fact. 
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Fic. 2.—RESISTANCE OF FILAMENTS FIRED AT DIFFERENT 
TEMPERATURES. 


Instances of a rise of resistance of certain special filaments 
at high temperatures as the pressure was raised have, more- 
over, been noticed by some and probably mayy observers, 
and the cause lias even been attributed to peculiarities of the 
carbon coat. It remained, however, for Mr. Howell to 
bring definitely to light some of the remarkable latent 
properties of this kind of carbon, and to explain at least in 
part to what they are due. 

The explanation of the change from negative to positive 
resistance seems to be due, to some extent at any rate, to the 
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Fic. 3.—FILAMENT oF THIN Base, wiTH Taick DEPOsiT. 


effect of the mineral matter, present in the base filament, on 
the deposited carbon ; since, when the base is preliminarily 
fired at different temperatures, the fact. is disclosed that 
above a certain point the tendency of the finished fired fila- 
ment to Increase in resistance becomes much less pronounced. 
It has been ascertained that the base filament “ loses 
practically all of its mineral ash constituents " by the pre- 
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minary firing, and it has been further observed that if CORRESPONDENCE. 
some of the elements contained in the original base be | 
purposely placed in the furnace with treated filaments (whose 
buses have been previously fired) effects are produced Letters received after first post on Wednesday morning cannot appear 


similar Uo those observed when the bases had not been fired. until the following week, Currespondents should forward their com- 
The appearance of a fired treated filament whose base has munications at the earliest possible moment. No letter can be pub 
ben preliminarily fired is, moreover, different from that of lished unless we have thewriter’s name and address in our possession 


one which has not. In the former case it presents a slightly 
pebbled appearance and a rather dull grey colour ; in the 
latter it is generally much blistered—an indication of an 
outflow of gas from the base when the shell was in a soft 


How ean I become a Commercial Engineer? 


ur face ia hi Wan l f 

E ae its surface is hi d nde e i no | The reporter would have made a good commercial engi- 

be "iue ae Cane n eater ru: ti- neer had he received an engineering training. 

ME et ea S ie Tn yen aa ann tele “ Coulomb " appears to have commenced at the right end ; 

PE ae E Fehr Pe pie "ns » E resistance — it now only remains for him to get an appointment as a tea 

die EE A NON NOTON OT CAO DEBE , salesman, but judging from his “ wordy” letter, I am 
Its specific gravity is also much higher than it was goybtful of his success. 


T ris | io ; The way to assist the Empire is to assist oneself, and the 
E muged nature is also indicated by its toughness — way to get hold of a good salary is to see that you are worth 
and flexibility. The coating of a double-fired filament may — ic ‘and take pains to possess such qualifications as to be able 
be pulled off iu short tubular sections, which, if pressed — to command it, and, above all, to use that great gift— 
flat. will spring back to their original form when the pressure E: i Aai 
is removed. The same coating, before being fired, is com- | Common Sense. 
paratively brittle, and will break with very little pressure." 
Tested by Berthelot’s chemical method, the carbon coat, 
even of an unfired filament, proves to be graphite by the 
formation of graphitic acid, but the reaction is still more 
marked after firing. Ordinary carbon, and presumably the 
base after firing, is dissolved by the reagents. . The fired 
coat has the greasy feel of graphite, and gives the charac- 
teristic mark on paper. 


The following is a good recipe :—Take a trip to the 
Continent, preferably Germany; pick out all the firms who 
are not yet represented in Queen Victoria Street and Upper 
Thames Street. Rub in well with your credentials and 
press until you have secnred the agencies of the best, by 

“ Bamboo, coated by dipping in a solution of asphalt, is judicious playing | off. Now take a small baek top office in 
altered by firing, the coating changing to graphite and the City, aud mix well together, being careful to pay no 
giving the characteristic positive curve. Silk dipped in income-tax. Stir for several years in a perfectly scrupulous 
sugar solution also gives the same result." manner, making What you can when you have found out 

By removing the shelk of a metallised filament the resist- how the Germau does it. By the end of that time you will 
ance curve returns to that of the original fired base, whereas be a commercial engineer ; the exact moment may be 
pieces of the shell about 1°5 in. long mounted in lamps give determined whea you purchase a motor-car, or commence to 
strongly the characteristic curve of a metallised filament, ery out loudly for protection (if that consummation has not 
thus abundantly proving that the change is due to the coat- been reached) from others who are doing due o DP did. 
ing and not to the base. You may also have relegated most of your work to a large 

Metallised filaments blacken the lamp bulbs much less staff, to whose loyalty you uppeal once a year when you 
than ordinary filaments, a point of considerable economic — IMCrease (or reduce) their salaries—contenting yourself with 
importance. This may be due to the elimination of mineral interviewing out-of-work engineers ^ who have been dis- 
and other matters from the base filament. What is of still charged from good positions,” by firms who share the profits 
greater commercial importance is the fact that metallised with their staff in fat years but decline to share the losses 
filaments are more stable at high temperatures ; they give, it with them in lean years. | 
is claimed, a useful life of 500 hours’ run at 2-5 watts Several other ingredients are necessary, but these are trade 


per (.P., as compared with a similar life with lamps of the . Secrets and are only discovered by experience. 


best ordinary type run at 3:1. watts per C.P. Further, owing Parac 
to the rise that occurs in resistance as the temperature : VORNE NN 
increases, the lamps should be especially well suited for use 
on circuits of varying pressure. iti i 
If. these EM iouis are substantiated in practice, Rolitical Blackmer 
and the lamps are capable of being turned out to run fairly I am not a telegraphist, nor am I in any way connected 
uniformly, there can be little doubt. that the metallised fila- with the Postal Service. 
ment has come to stay, in spite of its increased cost of manu- In my previous letter I ventured to take you to task for 


facture, and Mr. Howell and his colleagues, who have saying that the servauts of the State had no right to use 
assisted in the work, will have been instrumental in effecting their votes to secure an increase of wages. 
a striking improvement in the carbon filament lamp. You now appear willing to concede this point, and quite 
justly confirm my statement that the interests of the nation 
are sufficiently safeguarded by the rest of the voters. 

It is neither relevant nor fair to cast the imputation of 


Electrolytic Action on Water Mains.—The German greed upon men in order to rob them of their n e 
Association óf Gas and Water Engineers has under consideration representation, and this is what you were attempting to do. 
the question of the destruction of underground pipes by electrolytic I am contending for the principle of representation, and I 
action brought about by the leakage currents from the returns of decline to be drawn into the discussion of particular 
electric tramways, and at the recent annual meeting of the suciety rievances 
Herr Lindley, of Frankfort-on-Maine, presented a report prepared g : ` ; itable divisi f tl 
by the committee. It appears that investigations have been made We are very far yet from bo. eqni RM n dp 
or are in progress at Elberfeld, Strasburg, Dresden, Leipzig, Ham- proceeds of industry, and until working men take up their 
burg, Ergurt, and Freiburg, Bavaria, the Strasburg experiments responsibility and use their votes to that end, we are likely 
being the only tests which have been completed. The results to remain 80 i 
have apparently not been disclosed, except to the council of the qu c e | : 
association aud the town interested. It is proposed to continue The conventional idea that men shoul ie defun 
the investigation also in towns where electric tramways do not matters in which they have an interest, arises from the 


AE pus e Pride of the ground leads to the supposi- unjust restriction of power to the few ; and where all have 
lot rat c 1 d - 1e: ati ic 1 i r . . 
i emical or electro-chemical action is playing upon the an equal voice, there 18 properly balanced control, and no 


underground pipes. It is hoped in this way to obtain further : i i 
information on the question arua currents. The object of the interest need. be excluded. — Indeed, the absurdity of being 


inquiry in general is to discover means for reducing to a minimum refused a vote in regard to the very things we most desire to 
the danger of leakage currenta from the return path of the circuit vote upon, is perfectly obvious to the honest mind—such as 


uf tramways, and it is said that the measures suggested for this i p : ET PERDU ECC. 
purpose will not increase the expenditure i I should wish to attribute to the Editors of this journal. 
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We are familiar with the argument that the slave is not 
fit for freedom. The only way to make him so is to give 
him freedom. When working men elect their own managers 
we shall begin to achieve justice. I trust that [ have said 
enough to remove your objections to that consnmmation. 

I cannot regard this as a trespass upon your space, for the 
issue is of vital importance, and it is greatly to be regretted 
that you should not have stood without hesitation for liberty 
and equity. 


T. H. Ferris. 
Leeds, August 4th, 19025. 


I note that Mr. Ferris complains because you hold the 
view that he and his friends in the Post Office get as much 
pay as they are worth. If you will permit me I beg to agree 
with you. Our late Queen Victoria expressed the desire 
that the ranks of the telegraphists, lady clerks, &c., should 
be filled by the sons and daughters of the working classes. 
I wonder how many of the holders of. these positious to-dav 
would care to consider themselves as beiug related to this 
class of people. I think your comparisons were entirely in 
place. As regards technical knowledge, I venture to say that 
very few telegraphists can Compare favour ably with many of 
the men in the branch of railway work to which I belong— 
viz., the electric light and power brauch of the Midlaud 
Railw ay Co., several. having obtained honours certificates in 
electric light and power, and vet. see how shamefully this 
branch has been treated by the officials of the locomotive 
department on its being taken over by them ; honrs raised 
from 54 per week to 60 per week ; apparently unavodMably 
obliged to work two Sundays out of every three, and yet to 
have the previously allowed payment for the annual week's 
holiday stopped. İf Post Office employés were treated in this 
way they might be justified in complaining, 

P. H. W. 


Electrical Engineering Extraordinary in South Africa. 


I had expected that the letter under the above heading 
appearing in your issue of the 28th ult. would have called 
forth a reply from an abler pen. than mine in. vour last 
Issue, 

Whatever is Mr. Clifford Jones grumbling about > Surely 
the same economic laws govern things electrical in South 
Africa as in any other portion of the British impire, or. the 
world for the matter of that. If the firms of “good 
standing " referred to do not find that it pays them to send 
» satellites " to interview the “ Pioneers of the Electrical 
Empire " and others in South Africa, they will soon cease to 
do so, it is simply a question of business und the survival of 
the fittest. 

Mr. Jones is hardly consistent in his letter. He first of all 
tells us that jobs in his territory have to be carried out * on 
the cheap," as far as first cost is concerned, even although it 
may cost more to run the station afterwards owing to the 
absence of such luxuries as proper draught for the boiler 
furnaces (produced by suitable smoke stacks), saperheaters, 
and feed-water heaters. He then goes on. to tell us a little 
story about a certain ignorant * satellite " who, by the way, 
does not appear to have been trying after orders for cables, 
but was probably selling lubricating oil or dynamo br ushes, 
but who actually advised a small supply company with two: 
existing generating stations to go on running them instead 
of scrapping one and spending a large amount on cables. 

It almost looks as though Mr. Jones | is trying to blow hot 
and cold with the same breath. | 


One Who Knows the Facts of the Case, 


Some Arithmetical Questions for Mr. Byng. 


I should like to propose one or two thoughts suggested 
by Mr. W. Pollard Digby's letter under the above he iding 
in your issue of the 4th inst. 

In the first place, a variant of the time honoured financial 
problem : If a herring and a half cost three-halfpence, how 
much would 240,000 cost ? 


The answer is net £1,000. 

May I suggest to Mr. Digby that a sound grasp of the 
principles of the rule of three is not, in itself, sufficient 
intellectual equipment for the conduct of a large industrial 
organisation. 

Do you remember Mr. Piuero’s definition of a ET 4 


= G. J. Lemmens, 
87, Victoria Street, S.W., 
August dth, 1905. 


May I amend the wording of my fifth question in my 
letter of July 29th? The concluding words should have 
been, ** to say nothing of the fact that the surplus on wages 

alone d is £1,265." 

While this correction materially alters the wording of that 
sentence, it does not in any way vitiate the obvious con- 
clusion, that, under all the circumstances narrated, if 2,000 
men were employed for the manufacture of goods worth 
£13,265, this would only involve serious loss. 


W. Pollard Digby. 
London, W.C., August 4th, 1905. 


NAME WantTep.—aA correspondent wants the address of 
the makers or agents for Kennedy’s patent tube-bending 
machine. 


REVIEWS. 


Gleivhstromerzeuger und Motoren: ihre Wirkungsweise, 
Bererhnung und Konstruktion, By W. WINKELMANN. 
Hanover: Gebrüder Jänecke. 1905. Price M. 3.40. 


This little book forms the third volume of Königs- 
werther’s * Repetitorien der Elektrotechnik," and, like the 
rest of these volumes (some of which have previously been 
noticed in these columns), it is intended simply as a sum- 
mary of the more generally accepted views on the subject 
dealt with. 

It in no way competes with the ordinary text-book—in 
fact, such books as Arnold's and Kapp's on direct-current 
machinery are coustautlv referred to—but gives a connected 
account of up-to-date rules and methods of design, together 
with a minimum of explanatory matter. By itself the book 
would, therefore, not be of much service either to the 
beginner or to the experienced designer, but as a guide to 
the advanced technical college student in his reading it may, 
as stated in the preface, prove of considerable use. 

The subject is dealt with under three headings :— 
(1) General principles governing design; (2) the methods of 
applying these principles ; and (3) the detailed working eut 
of a numerical example consisting of a standard four-pole 
25-KW. dynamo. 

The information given is accurate, though a little indefinite 
in parts, owing to the insertion, without critical comparison, 
of more or less contradictory rules given by different 
authorities in reference to one aud the same point in design 
—+r.y., the determination of the iron losses and of the tem- 
perature rise in armatures. This difficulty can, however, 
usually be got over by the help of the numerous references 
viven to more complete treatises. A short tabulated list of 
references to the chief articles on dynamo design in the 
German, English, French and American technical Press’ 
during the last 10 years is also given, but might, with 
advantage, have been made much more complete. The book 
is sufficiently indexed, and all the symbols employed are con- 
veniently collected in a table at the end. 


“ N ”- Rays. 
London : 
net. 


Jarcin. 
Price 3s. 6d. 


By R. BroNpLor. Translated by J. G 
Longmans, Green & Co. 1905. 


This is a collection of papers on “ N "-rays, admirably 
translated into English, which have been communicated from 
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time to time by Prof. Blondlot, the discoverer of. the rays, 
to the French Academy of Sciences. Under ordinary eir- 
cumstances, the publication of a book on any newly-dis- 
covered scientific phenomenon in the early days of its 
investigation, before its exact relationship to cognate facts 
or hypotheses has been determined, is to be greatly depre- 
cated. But the circumstances. here are most exceptional, 
insomuch as the very objective erisfence of the “N "-rays 
has been denied by competent observers like R. W. Woods, 
Rubens and Lummel, Schenk, McKendrick, Campbell- 
Swinton and others, so ‘that it is very desirable to 
le able to trace, in their author's own words, the 
story of these alleged remarkable discoveries. The “ N Y- 

mss are emitted by incandescent | gas mantles, by, 
Nernst lamps, by bricks, flints, &c., that have been 
exposed to sunlight, by bent canes, files, tempered knife 
blades (even one from a Roman tomb !), and, in general, 
from metals and other. bodies that have been subjected to? 
some state of molecular strain, und finally from the nerves 
and muscles of living organisms. The ravs have the 
roperty of increasing the luminosity of faint sources of 
s and of inereasing, though not exciting, the emissivity 
of feebly-phosphorescent surfaces, and it is the latter 
quality, in particular, that has been utilised in the investi- 
gation of their properties. Most remarkable of all, they are 
said to excite in the eve Itself an increased scnsitiveness of 
vision for feeblv-illuninated. objects. The rays can be 
reflected, refracted and polarised, and their wave-length is 
supposed to be from 50 to 100 times shorter than that of yellow 
light. Such, in brief outline, are the properties of 
M. Blondlot's “N”-rays. Into the fascinating controversy 
as to whether they exist objectively or whether, as Lummel 
and Woods suggest, they are merely subjective and physio- 
logical, we cannot here enter; the question must. still be 
considered as being svdjadice, But it should be mentioned, 
first, that the effect of the rays on a phosphorescent screen 
has been recorded photographically (p. 66) in such a 
eonvineing fashion as to Teave little room for doubt as to 
objective reality : and secondly, M. Blondlot has been careful 
to warn observers ** that it is indispensable in these experi- 
ments to avoid all strain on the eye. The observer 
must play an absolutely passive part under penalty of seeing 
nothing. ..... No attempt at an accommodation must 
be made... .. . To attain this requires some practice, 
and is not an easy task. Nome people, in fact, never succeed.” 
More recently Mr. F. E. Hackett, in a communication to the 
Royal Dublin Society, and M. Blondlot himself have indi-. 
ated ingenious quantitative methods for observing * N "-rays 
which should lead to unanimity on this vexed question ; 
in the meantime; the publication of Blondlot's papers 
Is most opportune, aud it will have well served its 
purpose if it stimulates more interest in the subject on the 
part of English physicists than has up: to the present been 
evinced. | 


E phosphorescent sereen forms a useful frontispiece to the 
2 X. 


Rudium, and all about i... By 8. R. Borroxe. London : 
Whittaker & Co. 1902.*. Second edition, revised. Price 
Is. net. 

Radium is a mysterious substance, of which even to-day 
we know nothing definite. We are not sure whether it 
answers the chemist’s existing definition of an ** element” or 
hot, Only one of the properties it exhibits when more or 
less imperfectly separated from the materials accompanying 
tt 1n nature has been. deeply investigated, for hitherto only 
that one property has seemed worthy of special attention. 
And yet that property has the effect of setting many of our 
leading men of science by the cars, for the doctrines of the 
conservation of energy and the immutability of matter appear 
to be called in question by it. Members of the general 
publie are presumably not at all interested in such matters, 
but for some reason or other their imagination has been 
caught by radium, and they want to read about it. Mr. 
Bottone's little volume has, no doubt, been prepared to 
answer their demand, not to form a text-book ; for the author 
(or the publisher) who issues a book containing “all about” 
a subject of which we know so very little, ean. hardly expect 
to be taken quite seriously by the technical reader. 


_views or those of others. 


' deseribed. 


Judged from this standpoint, Mr. Bottone has suc- 
ceeded in his aim, especially in his earlier pages. He 
has included some reference to nearly all the experi- 
ments which have been made, and he seems to have 
deseribed those experiments, and to have indicated their 
meaning, as simply as possible in his own words. Later on, 
however, by quoting or paraphrasing many of the investi- 
gators into the properties of radium, he has repeated himself 
a good deal; and he has used certain non-technical 
periodicals somewhat freely as sources of original mforma- 
tion. In his last chapter, entitled ** Theoretical Corkidera- 
tions,” a more serious. blemish occurs, for in paragraph 26 
Mr. Bottone has adopted a method of writing which leaves 
us in doubt more than once whether he is giving us his own 
Sir William and Lady Huggins 
and M. Berthelot have been left least protected with the 
inverted commas or other safeguards that are their due; 
while, on page 85, reference is made to a grain of musk 
which has been radio-active for 40 vears, but whose lawful 
ownership is beyond our comprehension, 


Teleqgrauphy. By Sir W. M. Prencr, K.C.B., F.R.S., and 
Sir J. SivkwRIGHT, M.A., K.C.M.G. Eighteenth Im- 
pression. New Edition. London: Longmans, Green 
and Co. 1905. Price 7s. 6d. 


This work shows no apparent sign of losing popu- 
larity, and although the authors have, to some extent, 
necessarily lost touch with the subject as it was 
originally introduced, i.r., telegraphy from a Post Office 
point of view, yet the information given has, to a fair 
extent, been brought up to date in regard to Post Office 
apparatus, whilst the addition of such matter as * wireless 
telegraphy,” ** paper-core cables,” and an extension of the sub- 
ject of submarine telegraphy, has added to the value of the 
book. In so far as completeness is concerned, it may be 
mentioned that the British standards for copper. conductors, 
adopted last vear, have been introduced. 

In the chapter on batteries the brief and bare reference to 
* Dry Batteries ". seems hardly sufficient ; the description of 
the almost-forgotten Grove and Bunsen cells (which have 
practically nothing to do with telegraphy) might with 
advantage have been omitted to make room for a detailed 
description of some form or forms of dry cells. Something 
more about the use of ** Secondary Batteries" in telegraphy 
is very desirable in the book, seeing that these have entirely 
superseded “ primaries" in all offices of any size. In fact, 
* Batteries " may distinctly be said to be lacking in modernity. 
Tn the chapter dealing with the Wheatstone A B C instrument, 
the long obsolete uninduced form is^ still to be seen, whilst 
nothing is said of the most recent form of transmitter with a 
Siemens armature, though this has been in use for some 
yours. 

On the other hand, the Steljes type printer is appropriately 
The ingenions * Murray" printing telegraph, 
which is in course of introduction into the Post Office, is 
dealt with briefly, but clearly ; more is likely to be heard of 
this apparatus in the future. In Chapter XI. the recently 
introduced telegraph switching system is fully described ; 
this system is doing valuable work. The telephone chapters 
do not strike one as being particularly up to date, but 
the rapid advance of. telephone work, and. the continual 
changes made in the forms and systems of apparatus, make it, 
extremely difficult to keep pace with the growth of the same 
where literature is concerned. Valuable as ** Preece and Sive- 
wright’s Telegraphy " undoubtedly is, as an exponent of 
modern practice we are afraid it is getting a little ancient ; 
but the task of correcting this is an extremely difficult one. 


Die Asynchronen — Drehstrommolaren, ihre Wirkungsweise, 


Prüfung und Berechnung. By Dr. G. BENISCHKE. (Vol. 
V. of * Elektrotechnik in. Einzel-Darstellungen.") Price 


M.5 p.50. 


Athough there would hardly seem to be any call for 
another book (especially in German) on the induction 
motor, such a series as the “ Elektrotechnik. in Einzel- 
Darstellungen ” would be incomplete without some treat- 
ment of the subject, so that a certain justification exists in 
this case. At the same time it helps to fill a gap between 


F 
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the very generalised treatment of Behrend's little book and 
the somewhat involved, though more complete, treatment of 
Heuhach’s recent book, ** Der Drehstrommotor,” 

In order to save space a knowledge of the first principles 
of alternating current work is assumed, and fi 'equent references 
to a previous volume by the same writer ( Die Grundgesetze 
der Wechselstromtechnik ") occur. 

The use of the higher mathematics is successfully avoided 
throughout, and simple, analytical and graphic methods are 
selected instead. There is, however, a tei ideney to multiply 
equations without sufficiently explaining the results arrived 
at. This is especially the case when dealing with the 
Hey.and diagram, the justification for which is allowed to 
rest too much on the mathematical proof, and too little 
on a physical conception of the action of the motor. 

The great simplicity and accuracy of this diagram, as usca 
by the designer, are also not sufficiently brought out. 

The book does not profess to he a handbook of design, so 
that the marked absence of numerical examples (bevond the 
single 2-H.P. three-phase motor whose consideration runs 
right through) is more or less justified, but it detracts from 
the clearness in. parts, and is the more to be regretted as 
the author has, obviously, a very full experimental know- 
ledge of the subject. 

The chapter on the practical arrangement of the stator 
and rotor windings is everything that could be wished, and 
amongst the other good points of the book are a full des- 
eription of motor starting arrangements, a discussion of the 
somewhat neglected question of the effect of rotor hysteresis 
and eddy-currents on the torque of the motor, some useful 
hints on motor testing, including a novel method of the 
anthor's for arriving at the friction loss in an induction 
motor by measuring the slip at very. light loads, and a 
section on the use of induction motors as. generators, as 
brakes and in cascade connection. | 

The book will, in fact, be found to form a useful. addition 
to any of the more comprehensive treatises on alternating- 
current. work, even if. it is not sufficiently complete to st: and 
alonc. 
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THE PREVENTION OF OVERHEAD 
ACCIDENTS. 


By ROBERT N. TWEEDY. 


FoLLOwWING the article in your issues of May 5th and 12th. it 
may interest some of your readers to. know how the safety of 
the overhead equipment is guarded on one of the large 
Midland svstems. 

The earliest portions of the network were erected. seven 
years ago, when the experience of constructional engineers 
was uot so mature as it became later, and when half. the 
appliances common to modern lineswere not available. The 
trolley-wire was suspended rigidly from the bracket-arms, and 
was insulated therefrom by the hanger-bolt and a bit of red 
Insulated turn-buckles were used to attach span 
wires to poles, and other things were done whieh would be 


‘termed errors if they were specified now, but were accepted 


as good practice then. 

Anyone who has had the misfortune to live with trolley 
wires, insulated as described above, will acknowledge that the 
fibre insulation is just a snare and a. delusion ; a delusion in 
that it is a good conductor under certain conditions, and a 
snare because it may test all right during the day and fail the 
same night. Double sleeves of vulcanite or ebonite are 
better, but are still treacherous. Some time ago the leader 
of a team of three horses was unfortunate enough to touch a 
“live " centre pole, and, stumbling into better contact still, 
was killed immediately. The chain traces put the other two 
in the circuit and they, too, fell without a struggle. "That 
accident was directly due to the sudden failure of the fibre 
sleeves under a rigid hanger-clip after very bad weather 
which had continued for some days. The last time that 
insulator had been flashed by the inspecting linemen it was 
sound, and the nightly leakage tests gave no indication of a 
coming fault. At the very time the accident occurred the 
rigid suspensions on this line were being replaced by flexible 


suspensions and reliable double insulation, and it goes 
without saying that the change was made in double quick 
time after that unpleasant affair. 

The leaderette in the EnEcrRICAT, REVIEW of May 26th, 
1905, throws discredit on the daily leakage test prescribed by 
the B. of T., and the experience just given would appear to 
add evidence in the same sense ; but, far from disregarding 
these tests after the accident, every effort was put forth to 


make them more effective. It was felt. that a large per- 
centage of failures would never be made known in their 


incipient stage by means of the nightly test, but it was 
known that a certain—or rather an uncertain—percentage 
of failures, not only of insulators but also of section feeders, 
would be notified in this way, and it was determined to take 
every advantage of it. Most of the objections to a nightly 
test mentioned in the leaderette referred to above had been 
faced and overcome long before. The worst one, as usual, 
was that of the trolley poles being left on the wires at 
distant depots, but by making the night-foreman or charge- 
hand at each depot responsible for opening the depot switch 
or circuit-breaker on receiving a prescribed signal or message, 
this trouble was quite neutralised. 

One extensive portion of the system was tested on Sunday 
mornings only, as it included a battery sub-station three 
miles from the main power house which was left unattended, 
but. connected to the line. through a fuse between 11 p.m. 
and 6 a.m. every night. Obviously, therefore. no leakage 
test could be made at the main power house. on that particular 
Section. 

As a matter of fact, no accident had ever occurred on this 
section, probably because the overhead construction was all 
gpan wire, and the double insulation thoroughly reliable, but 
a third shift was put on at. the sub-station, consisting of a 
Jad whose chief duty was to take the battery off the line on 
receiving a telephone message, or a flash signal, and to put 
it on again when the tests had been taken. This operation 
takes five minutes at the outside, and the remaining seven 
hours and 45 minutes of the lads time, less meal times, is 
occupied in piece-work of a light nature. 

Leakage tests of all lines are taken nightly from two main 
power stations, and the attendants or engine-drivers who take 
them have instructions to telephone to the assistant engineer 
who is responsible for the cee work immediately the 
reading on any feeder. exceeds yy ampere, after mi aking sure 
that trolley poles or lamps are not causing it. The assistant 
then turns out with reluctance varying directly as the 
temperature and inversely as the number of hours he has 
slept, and goes not to bed again until the line is clar, 


When the high reading is due to a voltmeter which has 
been left across the line, or to some folly of that kind. all the 
seismographs in the neighbourhood go off the seale. Within 


the last 12 months at least two incipient failures have been 
detected and removed before trafħe started next day. That 
sounds insignificant, but it is coneeivable that both of those 
faults might have cost the company far more than the small 
amount which covers the extra igilance entailed. 

On an indifferently maintained line, calls on 
high tests will be more numerous than on a line 
covered at frequent; and regular intervals by clever and 
conscientious linemen. Undoubtedly that particular brand 
of lineman first has to be canght, but he is not such a rare 
bird as many think. 

When you come to think of it there is no part of a 
tramway, more than the overhead equipment, which requires 
a man with such attributes, for no other part— power 
station, cars, permanent way, even cables—is so inaccessible 
to the engineer. Not that any tramway engineer disdains to 
go up the tower wagon on occasion, but his inspections 
necessarily must be limited, both in time and space, to a 
small fraction of the total necessary. He has to depend, 
therefore, on the linemen for the most part, and they must 
be worthy of their trust or trouble will come. 

There are lines in operation on which the pressure brought 
on the engineer to reduce the wages bill is so heavy that the 
nominal lineman is working in the shops for the greater part 
of his time. That may be a source of economy for a period 
limited by particular circumstances, but it never fails to 
prove disastrous, or, at least, extravagant in’ the long run. 
Very short lines with very easy services may do with a 
fractional lineman, and it is not wise to state a ‘definite limit 


account of 
which is 
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beyond which one lineman, at least, ought to pnt in full time 
at his name-work. 

[n order that the overhead equipment shall be as nearly 
accessible as is possible under the slave-driven conditions of 
the engineer's life; a daily report should be received from 
each lineman, as is suggested in your previous articles, and 
particular importance should be attached to these reports 
being filled up in every detail and sent in punctually. 

A sample daily report selected at random is shown below. 
This form isno more permanent than any other, but it is the 
outcome of much practical experience, and has risen from the 
ashes of several others. Both the work done and the work 
loft undone are set out, and the time spent on any particular 
job, together with the material used, can be seen at any time 
without referring to time-sheets and requisitions or stores’ 
ledgers, ' 


LINEMAN'S DAILY REPORT. No. 769 


Turse SHEETS Mrest BE Keer CLEAN. A SEPARATE SHEET TO BE USED FOR 
EACH SECTION, 
Date Dec. 16th, 1904. 


Name H. DUDGEON. D. & S. Scelion. 


[Hong 3spenton each Boneur 


joh Account 


| job, No. No. 
From. To. Hours. i i 


DETAILS oF WORK DONE. 


Cut down and removed two) | , 
«pans, and 320 yds. guard | 
wire. Replaced same with] | 
new wire, tied and bonded it,| |. | ' 

| 
| 


| 
at Attwood ana.” Jgones, || £9 rm 
s 11] 5, 6 um 


- 


Stourbridge. 
Spliced in 10 ft. 7/18 cable in| | | 
place of guard wire over | 
trolley round Brettell Lane | 


curve. 
| 
See a a 
DETAILS OF MATERIAL USED. 
70 ft. span wire (secondhand but good). 280 yds. 


guard wire, 10 ft. 7/18 cable. i | 


| 


DETAILS or MATERIAL REMOVED (State whether good or scrapped). 


i l . Number 
lwo guard spans, and 280 ft. of guard wire—serap. 40 vds. of 
uf good guard wire. Samples of the guard wire attached. aa 
=> E ee » 


REPORT or ayy Derror ON WHICH Work STILL HAS TO BE DONE. 


Time ont (r.i. ll p.n. to 5am. Meal tiines an. am., 
p.m. pon. pm. Time worked 6 Horse hoursll p.m. fo 5 am, 
A.E. Horse hours to count from time of leaving to time of returning 
fy I^» pot, ` 


tnrnuer of horse, d. WILDE. Certified bij T S. 


Noted by R. N. T., Enyinerr. 


Besides the direct value to the department these details 
might chance to have a decided indirect or latent value. If 
a serious accident took place, notwithstanding the best efforts 
of the concern, the B. of T. or the coroner, or the judge, might 
have their opinions favourably affected by sight of a con- 
tinuous and substantial record of the work done at the 
unlucky spot, and over the whole of the system. In order to 
render this still more effective it is advisable either to enter the 
number of the lineman’s daily report against any entry of 
goods and wages in the ledgers, or the folio numbers of those 
ledgers on the report itself, so providing a verified reference 
to the cost of any work on the line. 

While overhead maintenance and repair has a separate 
series of index or identification letters (e.g., D Ry = Repairs 
to trolley-wires and attachments), in the same way that car 
repairs pr costs of generation have distinct series, every route 
has a distinguishing number (eg. Lg; = Kinver Light 
Railway), and the cost of maintaining every route is kept 
separately, 

There is a special day for the inspection of every route, 
and nothing whatever, except an emergency call, is allowed to 
interfere with this inspection. The more populous routes or 
parts of routes are inspected in detail once a week—rain or 
shine—and the remainder once every 28 days. 


These 


inspections are thorough, and the linemen know that time i8 
the least important object, so long as they use it properly ; 
and they work. in such conspicuous positions that a seamp is 
soou nailed. 

All testing and. inspection is done from the platform of a 
Lower wagon, and as it is not feasible to lower the lineman 
or to raise the platform at every point of suspension of. the 
wires, the man stays in his elevated position all the time. 
On this account it is essential that the horse be of a serious 
turn of mind, and that the driver be alive to his responsibili- 
ties. The most useful horse for inspection work is the 
animal that goes to sleep directly it is stopped. Under such 
conditions the driver can give the lineman a hand without 
troubling to unhiteh the steed. 

Every insulator is tested by flashing in the manner shown 
below. "The driver holds the insulated wire E, aud makes 
contact with the rails when the tower wagon stands under a 
span. This arrangement permits all the insulators on one 
span to he tested without moving the wagon. Either a 
voltmeter or a fuse is used, generally a fuse; and the 
testing apparatus is of the simplest construct on, being made 
of two pieces of wood. joined in the shape ofa Y, with wire 
staples along the three legs and bits of fuse wire connected 
to the wires w,, E and w, E. Supplies of the righi size of 
fuse wire are. Curried ou each wagon so that there can be no 
excuse for opening the station. circuit-breakers when a fault 


w, 


Tosting Wire 


Insulated Hanqers 
A A 


, 
los:ulatoe Aw, rolley Wr" 


7 Beli- push 


Fig. 2. Testioz 72. 


A n = i 


fig. 3.—Testing A. 


71g. f.— Test Fo... 


insula?533 Wire € 


TESTING APPARATUS. 


is disclosed. Placed conveniently on the handle of the fork 
is a bell push by which connection with rail is made at will. 
Of course, it would be possible to fix contact arrangements 
on the platform of the wagon and bring the connections to 
switches and voltmeter below, so that the lineman would not 
have to travel on the top, but visual inspection proceeds with 
the flash test, and for that the lineman must be on the 
platform. 

The engineer sees every daily report and initials it after 
the mains engineer has passed it, and it is returned to the 
latter to be embodied in a weekly report which summarises 
under various headings the result of the week's work. The 
mains engineer keeps a private record of repairs outstandiug 
as detailed on the lineman's reports, and cancels a job as 
soon as its completion is notified on a daily report. 

These precautions have resulted in a pleasing immunity 
from accidents and emergency calls, although most of the 
lines are more than three years old, and some nearly seven, 
so that all the troubles.due to age and light trolley wire are 
always awaiting the least relaxation of detective keenness to 
become active. The lineman carries a wire-gunge with 
which he takes frequently the size of the trolley wire at hard 
worked places, and directly a fixed limit gauge slips ou, 
that length of wire is replaced. Sweated ears are used with 
circular wire, and as the wire is hammered and arcked away 
by the trolley wheels (as it is inevitably, sooner or later, 
wherever circular wire is used) the ear is removed carefully 
and replaced with a longer ear which well covers the worn 
parts. This can be continued until the ears become unwieldy, 
at which stage the length of wire is renewed. — 
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Directly a report comes in that a trolley pole has de-wired 
and has opened a station civcuit-breaker by fouling guard- 
wires, a lineman is sent to examine trolley and guard wires 
at the spot for burns, and to put in a splicing sleeve if the 
trolley wire is scarred at all. As reports of these accidents 
do not always find their way into the office, the inspecting 
lineman examines carefully not only the points of suspension 
but the whole length of wire in between, and many breaks 
which might have had serious consequences have been 
averted by care in this direction. , Everything that can rust, 
or gather metallicand sooty particles from the air, is brushed 
or scraped, and painted, at least twice a year. 

The linemen have charge of the section pillars, and see 
that they are kept clean and that there are spare fuses in 
each. Inspectors and motormen are encouraged to notify 
the office whenever they see something the matter with the 
overhead work, and lectures are given. every week. for the 
instruction of all employés who care to come, on the best 
methods of dealing with overhead troubles. On more than 
one occasion these lectures have borne good fruit, and have 
encouraged continued efforts in the direction of education. 


PHYSICAL SOCIETY. 


AT the meeting held on June 16th, 1905, Prof. J. H. Poynting 
F.R.S., President, in the chair, a paper “ On the Ratio Between the 
Mean Spherical and the Mean Horizontal Candle-Power of Incan- 
descent Lamps” was read by Prof. FLeMiInG. This paper contains 
a theoretical deduction from first principles of experimental results 
given by Mr. G. B. Dyke, B.Sc., in a paper read before the Physical 
Society on November 11th, 1904, respecting the ratio of the M.s.C.P. 
of incandescent electric lamps to the M.H.c.P. taken when the lamp 
was rotating round a vertical axis. In the case of nine different 
types of electric glow lamps, this ratio was found to be a number 
near 0°78. The author shows, by discussing the simple case of a 
linear filament, that the ratio of the M.s.c.P. to the horizontal 
candle-power for this last case must be represented by the value 
w/4 = 0785, and hence that the constant ratio found experimentally 
by Mr. Dyke necessarily follows as a simple consequence of the fact 
that the light sent out in any direction from each unit of length of 
an incandescent filament varies as the cosine of the angle of 
inclination of the ray to the normal to the filament. In the paper 
it is shown also how a simple correcting factor may De obtained for 
reducing the actual horizontal candle-power of a linear filament of 
finite length to the candle-power in the same direction which would 
be found if the elements of the filament were concentrated on the 
axis of the photometer and all normal to it. 

Mr. G. B. Dvkk briefly described the experiments which had been 
performed to justify the law. 

Prof. J. A. FLEMING said he had tried to impress upon lamp 
users the advantages of expressing eandle-power in terms of the 
total flux of lizht per watt consumed. Now that a simple relation 
had been established between w.s.c.P. and M.H.C.P, there was no 
excuse for expressing the candle-power of a lamp as its maximum 
horizontal candle-power. | 

Dr. H. A. WILSON read a paper on “ The Electrical Conductivity 
of Flames." The paper contaius an account of a series of experi- 
ments on the conductivity of a coal-gas tame for electricity between 
platinum electrodes immersed in the tlame. 

Dr. Wirsos said that the salts of cæsium, rubidium, potassium, 
sodium and lithium imparted conductivity to flames in the order 
named. This order was also the order of the atomic weights. He 
had found that a flame could be used as a rectifier when using 
alternations of about 100 cycles per second, but was not sure whether 
it would rectify rapidly alternating currents. 

A paper on “Contact with Dielectrics” was read by Mr. Rorro 
APPLEYARD. Among the conclusions arrived at were the folluw- 
ing :—Except in the case of homogeneous dielectrics, it is mis- 
leading to deduce specitic values referred to unit cube of the 
material, from the results of tests on sheets. With tin-foil elec- 
trodes, the apparent resistance of press-spahn diminishes as the lcad 
increases, and it attains a fairly constant value at a load of 
400 grammes per em.? 

For small loads, with tin-foil electrodes, the second-minute 
deflection is in general greater than the first-minute deflection. As 
the load increases, a point is reached at which these deflections 
become approximately equal. For loads greater than about 
360 grammes per cm’, the first-minute deflection is in general 
greater than the second-minute detlection. 

Increase of voltage, with tin-foil electrodes, especially with 
small loads, behaves like increase of load, apparently increasing the 
contact area, and diminishing the observed dielectrie resistance. 
Load, voltage, and the normal effect of “ absorption" thus combine 
to determine the ratio of the first-minute defection to the secound- 
minute deflection. 

When mercury electrodes are used, the dielectric resistance, 
as measured at different voltages, is sensibly the same, even for 
abrupt and great changes of voltage. 

When mercury electrodes are used, the —second-minute 
deflection is in general never greater than the first-minute deflec- 
tion. The inference is that when, with tin-foil electrodes, the con- 
verse is the ense, it arises from imperfect contact, and not from the 
material itself, 
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When mercury clectrodes are used, the dielectric resistance, 
as measured with a voltage applied in a given direction, is sensibly 
the same as that measured with the voltage reversed, and this 
equality appears to become greater after a few reversals, 

There is a critical load at which tin-foil electrodes yield 
fairly accurate results. With greater loads, there is danger of 
crushing the material. With a less load the contact is faulty. 

Mr. Davin Owen, in reference to the variation of apparent 
resistance with the volts applied in the case of the experiments 
made by the author where tin-foil electrodes were used, pointed 
out that an effect of the same kind takes place in the case of 
the leakage resistance of condensers of parattined paper and tin-foil. 

Mr. A. CAMPBELL said Mr. Appleyard had established the advan- 
pee mercury electrodes. Mr Campbell had used tin-foil and 
indiarubber electrodes for the last 15 years, and mentioned that 
before they were adopted at the National Physical Laboratory for 
Mr. Rayner’s and other work, they were put through a series of 
tests with varying weights, aud from the observations a working 
pressure was chosen which gave tolerably accurate results. He had 
also tried guard-wires with several kiuds of sheets, and found that 
the surface leakage was negligible. When measuring the capacities 
of thin sheets, tin-foil electrodes gave results which in some cases 
varied with the applied pressure. For example, with dry paper as 
dielectric, increase of pressure gave considerable increase of 
capacity, and since in this case the contact does not matter, the 
effect must have. been due to approach of the electrodes. If the 
paper be black-leaded the change of pressure has less effect. He 
therefore suggested that in cases where mercury was inconvenient, 
the use of black-lead might be of advantage. | 

The following papers were taken as read:—'''The Pendulum 
Accelerometer; an Instrument for the Direct Measurement and 
Recording of Acceleration,” by Mr. F. LANCHESTER. ' A New Form 
of Pyknometer,” by Mr. N. V. STANFORD. 

Mr. Rorto APPLEYARD exhibited a “Refractometer” for the 
determination of refractive indices, which can be used as an 
ordinary spectrometer, as an Abbe refractometer, or as a Pulfrich 
refractometer. 

At the closing meeting held on June 30th, Dr. R. T. Glaze- 
brook, F.R.S., in the chair, a paper on “The Comparison of 
Electric Fields by means of an Oscillating Electric Needle " was 
read by Mr. D. OWEN. This paper describes experiments which 
show how an “electric needle” may be used to measure electric 
fields in a manner similar to that in which a magnetic field is 
measured by an oscillating magnetice needle. The needles used 
were cylindrical in form, of aluminium or of brass, and were sus- 
pended by quartz fibres 3 or 4 in. in length. They may be used in 
alternating as well as in steady fields, and may be-applied to illus- 
trate many of the laws of electrostatics. The shielding effect of 
some dielectric materials was examined with a needle suspended 
centrally in the uniform field between a pair of parallel plates. 
The paper concludes by pointing out that an electric needle sus- 
pended between a pair of parallel plates forms a simple means of 
nreasuring high voltages, since the frequency of vibration is simply 
proportional to tke voltage between the plates. 

Prof. R. W. Woop read a paper on “The Magneto-Opties of 
Sodium Vapour and the Rotatory Dispersion Formula.” The paper 
describes the phenomena which are presented when sodium vapour 
is formed in the magnetic field. In the case of very dense vapours 
the rotation has been measured over a considerable range of wave- 
lengths, namely, throughout the region comprised between A = 
5,840 and A = 5,922. The paper concludes with an account of the 
bright line spectrum produced by magnetic rotation which presents 
itself when the Nicol's prisms of the apparatus are crossed. 

Prof. R. W. Woop also read a paper on “The Fluorescence of 
Sodium Vapour." 


BUSINESS NOTES. 


Charge of Defrauding Electrical Firms.—^ome of 
the daily papers have been publishing a good deal of information 
lately concerning certain electrical frauds which are said to have 
been going on in London for some time past. Some light as to the 
actual charges was thrown on the matter on 3rd inst. when Richard 
Rosenberg, 33, was charged at the Guildball with conspiring to 
defraud Messrs. Strode & Co., electrical engineers, of St. Paul's 
Churchyard. Warrants had also been issued against Wm. Leslie 
and Frances Cheeseman in connection with the same charge. It is 
reported that the sums obtained from several prominent electrical 
firms amount to upwards of £20,000. Mr. R. Tweedie Smith— 
whose name is well known to most of our readers, he being the 
honorary solicitor of the London Electrical Contractors’ Associa- 
tion—appeared for the prosecution, and the magistrate granted a 
remand until Wednesday last, August 9th. The matter was up at 
the Guildhall on that day, when George Webber, an ironmonger, of 
Putney, and Rosenberg, surrendered to their bail. Two other 
persons were mentioned in connection with the charge--Wm. 
Leslie, and a woman, FrancesCheeseman. It appeared that during 
May, June and July, they obtained many thousands of pounds in 
money and goods from electrical firms. Rosenberg posed as a 
“Mr. Knight” of a company called the “Electrical Actessories 
Co." formed last November, which occupied a back room in 
Holborn. The full details of the methods adopted for obtaining 
monty and goods appeared in the Times yesterday. Mr. Bodkin 
conducted the prosecution on Wednesday, and the prisoners were 
remarded on bail. 

Disclaimer.—The ACCESSORIES MANUFACTURING CO., 
Lro., of 9 and 10, Wells Street, Oxford Street, W., ask us to point 
out that they have no connection whatever with the Electrical 
Accessories Co., of Terminus Chambers, which is mentioned above, 
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Brooks's Motor Starter.—Mr. H. B. Brooks, of Gran- 
ville Works, Tennant Street, Birmingham, is placing on the market 
a patent differential ‘‘ Fool Proof” motor starting rheostat, which 
is designed to completely protect electric motors from damage, 
particuiarly the burning out of armatures by a too rapid operation 
of the ordinary starting switch by inexperienced or careless 
attendants. This device is simple both in construction and action. 
Fig. 1 shows the general appearance of the starter with cover 
removed, and fig. 2 is a diagram showing the mode of operation. 


Fic. 2.—DrAGRAM OF STARTER. 


The switch has two levers, E and D respectively (sce diagram), 
working on the same centre G. The lever p, viz., the coil lever, 
has upon it a fixed clectro-magnet, wound with a coil c, which is 
arranged in series with the clectro-magnet F, and in circuit with 
the shunt windiug of the motor. Upon the coil c is placed a series 
winding B, working in opposition to the coil c. The winding B is 
connected in series with the main armature circuit. The lever E 
has an armature L fixed upon it which is attracted by the electro- 
magnet on the coil lever. On the lever & there are also fixed three 
lrushes, two for the purpose of completing the shunt circuit of the 
motor, and one working over the resistance studs K carrying the 
motor armature current. : 

On the coil lever p is fastened a small catch M engaging with the 
armature lever E, and so arranged that when the lever D is pulled 
over by means of a handle, the catch m draws the armature lever 
also until it arrives at a position at which the shunt circuit of the 
motor is complete. After this point the catch m is raised by press- 
ing on the inclined plane N; when this has occurred the armature 
lever £ relies upon the magnetism of the electro-magnet on the 
coil lever p to draw it over to the last stud, where all the resist- 
ance is eut out, and where it is held by means of the usual no- 
voltage release electro-magnet. * 

If the operator switches on too quickly, the sudden rush of 
current which takes place in the winding D demagnetises the 
attractiug magnet and releases the armature lever E, which then 
returns to the dead or original position, irrespective of the posi- 
tion of the lever p. 

_ In case of the motor workiug under too heavy a load, the attract- 
ing magnet is again demagnetised, and the lever x is released and 
returns to its dead position, which disconnects the shunt circuit on 
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the quadrants H and 1 (and in doing so allows the induced E.M.¥F. 
to dieaway across an auxiliary resistance); thus the electro-magnet 
F becomes demagnetised and the lever p returns to its off position. 

In ease of the shunt circuit being incomplete, the attracting 
magnet does not become magnetised, thus making it impossible to 
complete the armature circuit, as the catch m releases before the 
main brush reaches the first live contact stud. 

The overload release (and also the advantages stated above) 
being independent of any short-circuiting devices, the trouble 
caused by corroded and dirty electrical contacts is avoided, and 
their reliable action is ensured. : 

Starting switches above 3 mB.H.P. are fitted with a carbon break, 
and above 5 B.H.P. with renewable contacts. 


Incandescent Lamps.—The European Electric Lamp 
Manufacturers’ Syndicate, which includes all the leading makers of, 
glow lamps on the Continent, has arranged for representation in 
this country by Mr. Martin Kaul, who, though not residing here 
permauently, pays frequent visita to London, his address being 
Holborn Viaduct Hotel. As is generally known, the syndicate was 
formed to keep up the quality and price of Continenta] lamps by 
preventing excessive competition. 


Oil Feeder Contract.—Messrs. Joseph Kaye & Sons, 
Ltd., of Leeds and London, have received an order from H.M. 
Navy for 4,700 of their new patent serrated seamless oil feeders. 


Electrical Developments in Valparaiso. — Mr. 
Rowley, H.M. Acting Consul-General for Chili, gives in his annual 
report for 1904 particulars of the works being carried out near Val- 
paraiso by the Electric Light and Traction Co. These particulars 
are, on the whole, intelligible, although such expressions as “ three- 
phased generators" and “compound superheating steam type 
engines,” “each mounted on its own independent boiler,” are some- 
what irregular. The generating station will be about five miles 
north of Valparaiso, the water being brought through tunnels some 
17,000 yds. in length from the reservoir to the 1,200-u.r. Pelton 
wheels which are to drive the 7,000-volt generators. Two separate 
and distinct overhead transmission lines take the current to 
Valparaiso to the sub-station, where rotary converters transform 
the three-phase current to continuous current at 500 to 600 volts. 
For provisional use pending the completion of the large power 
house, two 400-n.P. steam engines of the type and mounting men- 
tioned have been installed at the sub-station. All cables, whether 
high or low tension, within the town, are laid underground, lead- 
covered, stecl-armoured cables being used. When finished, the 
streets will be lit by 200 open arc lights of 2,000 c.r. mounted on 
stecl poles placed 40 to 60 yds. apart. Some 700 Nernst. lamps are 
to be used in the side streets, while for the outlving streets 1,000 
25-c.P. incandescents will be used. As regards clectric traction, 25 
miles of track will be laid down, of which 10 will be for the inner 
part of the town, and the remainder for the suburbs. It is not 
stated whether the whole of this plant has been yet ordered, and 
nothing is said regarding the prospects of increasing the export 
trade in electrical machinery with Chili. 


Royal Lancashire Agricultural Show.—Among the 
exhibits at the County Show held at Liverpool from "Thursday to 
Monday last was an electric derrick crane, shown by Messrs. 
Rushworth Bros., Ltd., of Colne. The crane had a braced steel jib 
70 ft. long, and was provided with a 12-B.H.P. “ Aston” motor of 
Veritys’ construction. Electricity for driving was generated at the 
stand of Crossley Bros, Ltd., which firm had on view a repre- 
sentative collection of engines, including two gas engines, one of 
32 B.H.P., the other of 124 B.H.r., for suction gas, with electric 
ignition, the smaller engine being combined with a dynamo for 
electric lighting. Three other gas engines for town gas, of 23, 144 
and 1} B.H.P. respectively, were exhibited by this firm; also an oil 
engine of 44 B.H.P., combined with a dynamo for electric lighting, 
an oil engine of 94 B.H.P., a petrol engine of 24 B.H.P., 
and a small gas plant on the suction principle. Gas generating 
plants formed a feature of the show on the implement side, such 
being exhibited by the Campbell Gas Engine Co, Ltd.; the 
National Gas Engine Co. showed seven of their “ National" gas 
engines, one small engine of 1? B.H.P. being provided with a 
dynamo suitable for 20 16-c.P. lamps, also a “ National" oil eugine 
of 2B.H.P. Messrs. W. J. Bates & Co., Ltd., Denton, showed an 
“ Industrial" suction gas producer, a 6-B.H.P. spirit engine, and a 
34-B.H.P. oil engine. Messrs. Tangyes, Ltd., Birmingham, exhibited 
a 29-H.P. Tangyes gas engine with suction gas producer plant. Mr. 
John Robson, Shipley, showed a 211-n.H.r. “ Nonpareil” suction 
gas engine and producer gas plant. An imposing exhibit by Merry- 
weather & Sons, Ltd., included their * Hattield” electric motor and 
pump; also an electric. portable hand fire-pump, mounted on 
wheels, complete, with wires to be connected with house lighting 
fittings in the event of a fire occurring, to operate the pump. A 
Merryweather “Squire's engine," fitted with a dynamo, was 
included in the collection. The Alsop Flour Process, Ltd., 21, 
Mincing Lane, London, exhibited the Alsop electrical tlour 
purifying apparatus. By this process, flour, it was said, could be 
purified “by a flash of lightning." A silver medal was awarded 
for the process. 

The Transvaal.—The value of the electric cable, wire 
aud fittings imported iuto the Transvaal during the four months 
ending with April last is returned at £65,000, as compared with 
only £22,000 in the correspondiug four months of 1904. 


Trade Announcement,—Messrs. Dorman & Smith, of 
Salford, have appointed Messrs. Andrews, Davidson & Co., 126, 
Bothwell Strect, Glasgow, to represent them in Scotland for the 
sale of their switches, fuses, switchboarcs, electrical accessories and 
fittings. i 
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Motor Starters.—We have received from MEssrs.'BRay, * 


ManKHaAM & Ress, LTD., copies of their latest Starter price lists. 
Their "new" type starters of 5 H.P. and upwards are 
operated by means of a pawl and ratchet to prevent too 
rapid cutting out of the resistance. By an ingenious 
arrangement the contact arm is retained on each contact 
so long as the operating handle is held. Should it be 
released before all the resistance was cut out, or should 
an overload occur during switching-on, the contact arm 
would immediately return to the “off” position. A 
magnetie blow-out is fitted to the first contact, and 
duplicate renewable carbon buttons are provided on all 
the other contacts to take up the sparking. 

The resistances are of the makers’ well-known enamelled 
steel tubes, wound with non-corrosive high resistance 
wire, and can be removed from the switch in a few 
minutes for inspection or repair. All connections are 
mechanically made, without solder. The standard Starters 
are provided with ventilating covers in all cases, through 
which the movements of the switch can be observed. 

Where a totally enclosed switch is required Messrs. 
Bray, Markham & Reiss, Ltd., have put on the market a 
standard pillar up to 60 H.P., containing double - pole 
switch and fuses if necessary, and starter. This pillar is watertight, 
and is operated from the outside of the case. We understand that 
they have a large number of these in hand to the orders of motor 
makers for His Majesty’s Dockyards. For motors of 5 H.P. and 
under, where slow motion is unnecessary, they supply their E.E. 
type, which is a strongly constructed switch of the ordinary type, 
fitted with no-load and overload release. In all their starting 
switches special attention has been paid to providing against injury 
due to sparking, and for easy renewal of those parts where sparking 
must necessarily occur. 


Catalogues and Lists,—R. W. BLACKWELL & Co., 
City Road, E.C.— Leaflet No. E12, relating to the “Shaw” non- 
arcing lightning arrester for lighting, traction and power circuits. 

PORTABLE ACCUMULATORS, Lrr. 210, Shaftesbury Avenue, 
W.C.—Price list of batteries for phonographs and musical instru- 
ments. 

SANDERS, REHDERS & Co., 108, Fenchurch Street, E.C.—New 
paniphlet dealing with the Phoenix patent indicating and recording 
draught gauge for boiler and other furnaces. 

FERRANTI, Lrp., Hollinwood.—New lists:—-No. 20, relating to 
single-phase power transformers, with schedule of standard sizes, 
cfliciencies, &c.; No. 21, fully describing the Ferranti patent street 
transformer tanks. 

AMERICAN MANUFACTURERS’ (CENTRAL) AGENCY, 804, South- 
wark Street, S.E.—Leaflet and sample of the Bashlin telephone 
disinfector —a little attachment for covering telephone mouthpieces 
With antiseptic diaphragms. 

EstLER Bros., 25, Laurence Pountney Lane, E.C.—A small 
blotting pad has been received, its object being to introduce to us 
the firm's castings, which are supplied in all descriptions, notably 
aluminium, gun-metal and brass, which they make at their new 
foundry, South Molton Road, Canniug Town, E. 

PATERSON ENGINEERING Co., Lro., Amberley House, Norfolk 
Street, W.C.—Two well illustrated lists, "B" describing the 
Paterson water softener and filter, and “D” giving a detailed 
account of their condensation water purifier and grease climinator 

for removing the last trace of oil from greasy condensation water. 


Book Notices.—‘ Uber eine von den Strahlen des 
Radiotellurs in der atmosphärischen Luft erzeugte neue 
Strahlung." By B. Walter. Reprinted from Annalen der Physik. 
Leipzig: J. A. Barth. 

* Der Wechselstrom und seine Anwendung in Rontgenbetriebe.” 
By B. Walter. “Uber das Rontgensche Absorptionsgesetz und 
seine Erklärung.” By B. Walter. 
dem (Geliete der Róntgenstrahlen. Hamburg: Lucas Gräfe & Sillem. 

"Trattato di Telefonia." By I. Brunelli and E. Longo. Romoe: 
G. Scotti & Co. L. 1,25. 

The Physical Review, Vol. XXI., No. 2, August, 1905, under 
co-operation of American Physical Society. Lancaster, Pa. ; New 
York and London: Macmillan & Co. 


Workmen's Compensation Case.—In the City of 
London Court last week, before his Honour Judge Lumley Smith, 
K.C., Ernest G. Fisher, electrician, Finsbury Park, made a claim of 
£300 against the Underground Electric Railways Co. of London, 
Ltd., for damages for personal injuries suffered while working 
for them. According to the City Press, plaintitf’s case was that, 
while working for the defendants, he earned £3 a week. He 
worked at Holloway on the new tube now in course of con- 
struction between Finsbury Park and Brompton. After finishing 
his day's work, he was on his way back to the station, and was 
pushing his tools along on a trolley over the metals. He slipped 
and fell, putting his knee out of joint. He had done no work 
since the accident some months ago, and could not yet return. 
The defendants' case was that the plaintiff had no business to use 
the bogie in. question, and that no case was made out under the 
Employers Liability Act. The Judge agreed, and made an award 
under the Workmen's Compensation Act for the payment of £1 a 
weck from a fortnight after the accident until further order. He 
also ordered the plaintiff to pay by instalments of 92s. a week the 
costs of the unsuccessful action under the Employers’ Liability Act. 


The Metric System.—The General Council of Chambers 
of Commerce of the Commonwealth of Australia, at a mceting of 
that body held in Sydney in June last, passed the following resolu- 


Reprints from Fortschritte aur 


tion :—" That this General Council of the Chambers of Commerce 
of the Commonwealth of Australia views with satisfaction the 


"Messrs. BRAY, MARKHAM & Reiss's Moron’ STARTER. 


increasing; public interest in the metric system of weights and 
measures, “and expresses the hope that it may very shortly be 
adopted for England and the Empire generally, and recommends 
that such legislation may now be framed in the Commonwealth as 
will enable us at once to follow the home country in this change." 


Liquidations.—THE ELECTRICAL INVESTMENT SYNDI- 
CATE, Lrp.—On August 2nd the syndicate resolved to wind up, 
with Mr. W. H. Robson, 20, Great Winchester Street, E.C., as 
liquidator. l 

LIGAT CURE AND ELECTRO-THERAPFUTIC INSTITUTE, Ltp.—On 
August 4th, at Dover Street, Piccadilly, the company resolved 
upon voluntary liquidation, with Mr W. F. Mohr, Broad Street 
Avenue, E.C., as liquidator, with an advisory committee. 


Bankruptcy Proceedings.—Carrick & ToPPING.— 
The examination in bankruptcy of William Butchart Carrick and 
David Boyd Topping, sole partners of the firm of Carrick and 
Topping, electrical and mechanical engineers, 144, St. Vincent 
Street, Glasgow, and St. Andrew Street, Dumfries, took place last 
week in the Sheriff's Court, Glasgow. The state of affairs showed 
the liabilities to be £774 10s. 10d., and the assets £363 15s. 8d., a 
deficiency of £410 15s. 2d. The bankruptcy was attributed to work 
being accepted at too keen prices. 

ANTHONY G. New.—A receiving order was made on July 26th 
on & creditor's petition against Anthony G. New, journalist and 
engineer, employed by the St. Martin's Publishing Co., Ltd., 
44, St. Martin's Lane, London. 

J. W. Martin & J. P. Poor, Junr. (trading as Martin & Co., 
electricians, Buckland and Portemeuth!.— First meetings and public 
examination are to be held at Portsmouth on August, 14th. 


The “C. and C." Trolley Head.—Messrs. Cherry and 
Clive, the inventors of the “C. and C." trolley head with wire 
finding apparatus attached, wish it to be known that the whole and 
sole right of royalty in manufacture and supply is in the hands of 
Messrs. R. W. Blackwell & Co., Ltd., of City Road, E.C., to whom 
all communications relating to it should be addressed. Personal 
correspondence for the inventors should be sent to 2, Bedford Park, 
Plymouth, Devon. 


LIGHTING AND POWER NOTES. 


Brighton.—The Lighting Committee has recommended 
the T.C. to apply for a loan of £38,500, for the following purposes :— 
900 house-service connections, £9,000; feeders, £4,500 ; distributing 
cables, £15,500; 1,000 meters, £4,000 ; motors for hiring purposes, 
£4,000 ; additions to switchboards, accessories, &c., £1,500. 


Bristol,.—The accounts of the Corporation Electricity 
Department for the year ended March 25th last have now been 
issued, and we give herewith the principal items of interest, 


together with the figures of the previous year, for the purpose of 
comparison :— 


1904-5. 1908-4. 
( Including ) 
Total revenue (including £461 sundry profits)... £69,687- £376 sun- . £61,372 
dry profits. ) 
.Works and distribution costs £28,085 21,423 
Total working costs .. : £31,996 £29,810 
Interest charges " M ie £17,168 £13,967 
Sinking fund and stock redemption £9,723 £9,357 
Balance .. t " T sa js + £10,860 + £8,207 
Number of consumers connected 2 ee 2,677 2, 
H.P. of motors installed  .. te i is 8,218 2,306 
Equivalent number 8-c.P. lamps connected 274,176 234,098 
Total units sold .. .. ve ee 2 5,215,028 4,299,504 
Average price obtained per unit .. 2:962d. 3:'IRd 
Total] working cost per unit 1:3794. 1:58d 
Maximum load M à 4,284 kw. 9,444 xw. 
Capital expended to date .. £590,984 £542,244 


From the above credit balance of £10,860, together with £1,194 
balance from last account, and £1,214 interest received on treasurer's 
banking account—a total of £13,269—£5,561 has been appropriated 
to reserve, £4,526.to depreciation, £2,231 to interest payments, 
and £952 has been carried forward to next account. 
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Burslem,—The T.C. on August 3rd decided to apply to 
the L.G.B. fora loan of £5,500 for works in connection with the 
proposéd supply of energy to Tunstall. i 


Canada.—The Kakabeka Power Co., Ltd., has been 
incorporated with a capital of $2,000,000, to develop the water- 
power of the Kakabeka Falls, near Fort William, Ontario. The 
incorporators include Messrs. H. S. Holt, president of the Montreal 
light, Heat and Power Co.. Charles R. Hosmer, a director of the 
Canadian Pacific Railway, and Frederick W. Thompson, general 
manager of the Ogilvie Flour Mills Co. 

The Georgian Bay Power Co., of which Mr. B. F. Reesor, of 
Lindsay, is managing director, is about to commence construction 
work for the generation of electrical energy at Eugenia Falls. It 
is proposed to transmit power to Owen Sound and other points. 

Mrarorp, OxT.—The T.C. has decided to engage in electric light- 
ing on its own account, and also to substitute electric for steam 
pumping of water. 

MoxrREAL.— The fourth annual report of the Montreal Light, 
Heat and Power Co., recently submitted, showed that the gross 
revenne for the year amounted to $2,901,264.67, and the net profits, 
after providing for fixed charges, interest, &c., were $1,128,789.05, 
an increase over the previous year of $311,318.17 gross and 
$244,775.20 net. The report says: “There are under construction 
at the present time two new electric distributing stations of 
10,000 H.P. capacity each, one to supply the east end and the other 
the north end of the city. Both of these stations will be fire-proof, 
and the electrical apparatus to be installed in them will be the best 
and most modern that can be secured." 

The directors of the Montreal Light, Heat and Power Co. 
acquired by purchase the Provincial Light, Heat and Power Co., 
which controls for the Province of Quebec, the St. Lawrence 
Power Co., and owns the rights to all the surplus water of the 
Soulanges Canal, and it is intended to utilise the power from 
this source as soon as the conditions warrant it. During the year 
the company entered into a 25-year contract with the Montreal 
Street Railway Co., for an additional 7,000 H.P. of electric power, 
4,000 H.P. of which is to be supplied by July lst next, and the 
balance as the railway company may require it. The extent of the 
increase in this company’s business may be realised when it is noted 
that during the year 463 electric meters were installed, and 936 
consumers were connected representing 24,842 incandescent lamps, 
and 86 street are lamps, and 53 motors, equivalent to 4,793 H.P., 
were added to the company’s circuits. At the close of the year there 
were connected to the service over 55,000 gas and electric meters, 
and the prospects for additional business for the coming year are 
most favourable. 


Cannóck,—The L.G.B. has informed the U.D.C. that 
it is willing to consider an application from the Council for the 
working of the E.L. order by a company or syndicate. The Council 
has applied for a loan for carrying out the order with the assistance 
of a private company. 


Caversham and Mapledurham.—tThe Reading Electric 
Supply Co. has informed the Reading T.C. that it intends applying 
to the B. of T. for a prov. order to supply energy to the above- 
named parishes. Ifnecessary the Council will take steps to protect 
the interests of the Corporation. The company has informed the 
Cayersham Council that if it intends to proceed with its prov. 
order, the company will drop the idea so far as Caversham is con- 
cerned. 


Clacton-on-Sea,—At a meeting of the U.D.C. on 
August 3rd, a letter was read from the B. of T. stating that the 
question of revoking the E.L. order would be further deferred 
until the end of the year, "The Council will discuss a scheme at the 
next meeting. 


Colchester,—The T.C. has fixed the price of energy 
supplied to the tramways at 14d. per unit. 


Continental Notes,—ITALY.—4A company has just been 
formed at Buste Arsizio with a capital of £26,000, and the title La 
Societa Elettrica Alta Milanese, to acquire and carry on the electric 
lighting undertakings at Buste Arsizio, Gallarate and Legnano. 

A concession has been granted to put down a plant to utilise the 
water power of the River Liro (Sondrio) in the generation of elec- 
trical energy for lighting and power purposes. 

GERMANY.— An electric lighting and power installation is about 
to be established at the Minister Stein collieries of the Gelsen- 
kirehen Bergbau Gesellschaft, at Gelsenkirchen. 


Cotton Mills.—In regard to our note last week, the 
Lancashire Electric Power Co. inform us that not only is the sixth 
story of the Acme Spinning Mill to be operated by electricity, 
but the entire mill from top to bottom will be so operated. 
The mill has no fewer than 87,000 spindles, with all the machinery 
necessary in the work of preparation for the actual spinning. 


Dumbarton,—Ground has been purchased in the district 
by the Electric Supply Corporation for the erection of a generating 
station. An early commencement is to be made. 

Edinburgh.—The new Consumptive Hospital in con- 
nection with the Longmore Society, now nearly ready for opening, 
is haviug a complete installation of electric light and power fitted 
up, which includes a suction gas plant. 

Gomersal,—Mr. Woodhouse, engineer to the Yorkshire 
Electric Power Co., has interviewed the U.D.C. with the object of 
obtaining its consent to an application by the company for a prov. 
order for supplying electricity within the area. He said he thought 
the company would be able to supply at 4d. per unit. The Council 
referred the matter to the General Purposes Committee. . 


Gordon Castle.—The whole of the work in connection 
with the, lighting of the Castle by electricity has been designed, 
and is now being carried out, by Messrs. Drake & Gorham. The 
installation comprises some 532 lights of 8 and 16 c.P., and also a 
public supply throughout the village of Fochabers. The village 
lighting will be interesting, and Messrs. Drake & Gorham believe 
they will be able to establish & record with the prices charged to 
the crofters, who will be the chief users of the light. The con- 
tractors have recommended the Duke, as he merely wishes to cover 
expenses and interest, to charge 5s. per lamp per annum, without 
any limit as to the amount of energy consumed. The water power 
having been already laid on and the labour provided for the Castle 
lighting, there is really only the interest and depreciation on 
dynamo and mains and the cost of collection. p 


Greenock.—The accounts for the year ending June 30th 
show a surplus of £1,600. 


Hastings.—The T.C. on August 3rd decided to abolish 
the system of charging for energy under the maximum demand 
system of 10s. for each 8-c.P. lamp demanded, plus 14d. per unit 
for all energy consumed, and instead, to supply either at a flat rate 
o 6d. per unit; or under “the summer and winter system” (6d. 
and 24d.) ; while consumers of over 12,000 units per annum are to 
be charged as under:—For the first 2,000 units per quarter, 41d. 
per unit; next 2,000, 4d. ; next 1,000, 34d. ; next 1,000, 34d. ; next 
1,000, 31d. ; all over 7,000, 3d. 


India,—An experimental installation of electric lighting 
and electric punkahs in railway carriages has been decided upon by 
the North-Western Railway. 


Kingsbury.—The Works and Finance Committee has 
received notice on behalf of the Mutual Electricity Supply Co. that 
it is its intention to promote a prov. order for the supply of elec- 
tricity within the district. The application is to be opposed by the 
Council. The Committce rcports that an agreement between the 
Council and the North Metropolitan Electric Power Supply Co. has 
been exchanged. The agreement is for 42 years, and the Council 
receives £250 for its order. The Council is to receive one-third ' 
of the profits. 


Leek.—A sum of £4,300 is to be borrowed for further 


extensions to the generating plant, mains, &c. 


Llanelly.—The promoters of the South Wales Power Co, 
have paid the U.D.C. £500 in connection with the electric lighting 
agreement, on account of the £1,000 which they have undertaken 
to pay. 

London.—HaxPsTEAD.—The agreement with the Aron 
Meter Co. for the maintenance of their type of meters, has been 
renewed for three years, and in view of the increased ave of the 
meters, the price has been increased from ls. 44d. to 2s. per meter 
per annum. 

IsLrNGTON.—Tt has been resolved by the B.C. to serve a notice 
upon the contractors for the erection of the arc lamps iu the 
Highbury district, requiring them to remove the lamps as the 
contract has not been carried out to the satisfaction of the 
Council. Mains extensions are to be made, at an estimated 
cost of £1,800, to the new post oftice in Upper Street, the 
estimated consumption at which will be 250,000 units per 
annum for lighting, and 85,000 units for power. In connection 
with the foregoing, a motion was adopted to the effect that 
where the consumption is 20,000 units and over per annum for 
lighting the charge be 3d. per unit. Motions were also passed (1) 
to ask the other Metropolitan B.C.’s to approach the LC.C. 
requesting that body to include in the next General Powers Bill, 
clauses giving effect to the proposal to wire consumers’ premises, 
and (2) to ask the L.C.C. to introduce a Bill on the lines of the 
recent Government Bill to supply electricity in bulk. 

Gas LIGHT AND COKE Co.—The deputy governor of this company 
at the half-yearly meeting held on 4th inst., stated that “ there never 
was a time when competition was so keen and prices for electrical 
energy so low.” Comparing the corresponding two half years, there 
was a total reduction in income of £158,000, due to fallin price for 
residuals, reduction of 1d. in the price of gas, and a decrease in gas 
sales of 18 per cent. The experiment of the City Corporation in 
lighting certain streets wascommented upon, aud the deputy governor 
said that ‘the most important Corporation in the world realised 
that gas was a better and cheaper light for streets than electricity." 
The contract for the lighting of Victoria Station, secured by the 
company in competition with electric lighting, also afforded a 
subject for congratulation. 

STOKE NEWINGTON.—The B.C. recently applied to the L.C.C. 
for sanction to a loan of £20,950, and for an advance of £3,000 in 
respect of it. The £20,950 is for the erection of a sub-station 
(£3,950), and for cables and machinery (£17,000). The L.C.C. has 
deducted £200 from the amount of £3,950, for sums not properly 
chargeable to a loan, and has only sanctioned, at present, the sum 
of £10,000 for the latter items. The B.C. is taking a supply from 
Hackney in bulk; it now proposes to extend its system, and to 
obtain energy from the North Metropolitan Electric Power Co. ; 
but until the company's Bill to enable it to supply the B.C. has 
received the Royal Assent, the County Council will not issue its 
sanction to the whole of the £13,750. 

HacksNEY.— The L.C.C. has agreed to the application of the B.C. 
to borrow £18,920 and for an advance on the same together with a 
sum of £3,288 already sanctioned, except that the former amount 
has been reduced to £18,420. "The various sums which make up 
this total are £995 for land, £15,014 for machinery, mains, &c., 
£1,000 for meters, and £1,411 for street lighting. 
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Loughborough. —The T.C. has decided*to hire out elec- 
tric [fans at V/s. 6d. per quarter, including the energy, and small 
radiators at:7s. 6d. per quarter, with energy at the ordin: iry power 
rntes. 


~ Maccelesfield.— The T.C. has selected a site for the 
erection of electricity works. and has applied to the B. of T. for its 
consent to & D.c. supply on the three-wire system. 


Malton.—From a newspaper report we gather that the 
town for more than a week has been in darkness after nightfall. 
The street. gus supply has been cut off pending the installation of 
tae E.L. by the local authority, and there has been some delay in 
cempleting arrangements, 


Mexico.—It is reported that a Canadian company, the 
Mexican Ligbt and Power Co.; has purchased all the electric light 
and power works in the City of Mexico. The purchase price 
exceeds $10,000,000, and it is anticipated that extensions and 
developments of the system will cost about $25,000,000. 


New York City.—Plans have been approved for the 
erection and equipment of a municipal lighting station at a. cost of 
£1,500,000. This outlay is estimated to give the city 15,000 public 
arc lamps at an annual eost of £13 each and 300,000. incandescent 
lamps, mostly for the otlieial buildings, at a cost of 21d. a Kw.-hour, 
as compared with £29 and 5d. paid at present to the New York 
Edison Co. and its allied. corporations. The ET. Commission 
estimates that operating expenses will amount to £253,400 a vear, 
including all fixed eharees, and interest on loans at 31 per cent. 
Meanwhile the New York Edison Co. has placed an order for three 
new turbo-generators each of 16.000 H.P. capacity, and is planning 
ultimately to have ten of these larre sets at its Waterside station 
on 39th Street, Manhattan. The new turbines are to be supplied 
by the Westinghouse Co., Pittsburg. 


Redditch —The Electricity Works manager recently 
reported on the progress made by the undertaking in the past fifteen 
months. On January 1st, 1904, the total number of consumers was 
296, and on March 31st, this year, 383. On January Isf, 1904, the 
total lamp connection, in. 8-c.P. lamps, was 15,844; on March 31st, 
1905, it was 23 345. The gross profit on the fifteen months 
working was £783, an increase of £323 over that obtained in 1903. 
The total cost!per unit was reduced from 2:07d. to 167d. 


Richmond-on-Thames,—The local B.L. and Power Co. 
has reduced the price of energy for lighting from 6d. to 51d. per 
unit as from October next. The T.C. has passed a motion ex- 
pressing disappointment at the trivial character of the abatement. 


St. Annes-ou-Sea,— The results of the past year's 
working of the U.D.C. electricity undertaking have proved very 
satisfactory. The gross profit amounted to £3,516, and, after 
meeting interest and sinking fund charges, there is a balance of 
£1,187; £1,000 has been carried to the credit of the rates, and 
the balance set aside for depreciation. 


Salford.—The T.C. has decided that in future the charee 
for acting as a stand-by shall be £6 per kw. demanded, and 3d. per 
unit for energy. 


South Africa.—Purroua.—On the recommendation of 
the Light and Power Committee, the T.C. recently approved of 
the following tariff for the supply of energy for power: For 
use at any time from 5.30 p.in. to 9.30 p.m. 5s. per month per n.r, 
and 24d. per unit. Motors will be rated by the L. and P. depart- 
ment, with power to re-rate any motor without notice. — Special 
rates will be assessed in cases where power is required during 
excluded hours. The desirability of substituting electric or motor 
traction for the horse traction on the present tramwavs, and ex- 
tending the system when so improved, was also urged by the 
Committee. 

VoLkshkust.—Mr. Stephen, Government electrical expert, lately 
visited the town, and has made an inspection of the streets in 
which the Lighting Committee proposes to erect lamps. The total 
cost of the installation is estimated not to exceed £1,800. 

JOHANNESBURG.—'l'ó enable the generating m: ichinery to be 
erected upon its arrival, and on the recommendation of Messrs. 
Mordey & Dawbarn's resident engineer, the T.C. has agreed to 
allow the building contractors a bonus of £100 for every weck by 
which the work is done in advance of contract time. 

East LoNDpoN.—At a mecting of the T.C. the following reeom- 
mendation of the Lighting Committee was adopted :-. ‘That, having 
regard to the fact that the Harbour Board will be shortly gene- 
rating electrical energy at the Board's own power station, the town 
electrical engineer be invited to report as to whether it would not 
be advisable to cancel the order placed with the London agents for 
additional machinery for the power station. 

KLERKSDORP.— A scheme has been prepared by Mr. Dagnall deal- 
ing with the overhead system, which provides for 66 street lamps 
at a cost. of £300, as compared with £500 for an underground scheme. 
This is being considered by the E.L. Committee. 


Slate Mines.—The Mining Journal states that the 
report of H.M. Inspector of Mines for North Wales refers to the 
electrical developments iu. the slate mines of Merionethshire. At 
Liechwedd slate mine the Marvin-Sandycroft electric drill is giving 
great satisfaction. At’ Bwich-y-slater mine a small electric plant 
has been erected for winding and lighting. At Maenofferen slate 
mine a plant has been installed for driving the mills and for haul- 
age, pumping and lighting. aud at the Croesor slate mine a plant of 
noteworthy character has been crected. The waterfall supplying 
the power for the latter mine is the largest that has yet been 
utilised in Great Britain, and the plant is the first application of the 


three-phasefsystenrto slate mining. The reservoir is 860 ft. above 
the power house, and the water is conveved through 3,200 ft. of 
12-in. steel pipe to two water turbines of 375 and 25 R.H.P. respec- 
tively. The larger turbine is direct coupled to a 250-Kw. three- 
phase generator wound for 2,750 volts, and the smaller is direct 
coupled to two p.c. generators that can be used alternatively asexciters 
or for liehting. Power is transmitted to the mine by overhead 
lines. The H.T. current is transformed down to 220 volts, and 
applied for hauling from the lower galleries, for pumping 20,000 
gallons of water an hour, for electric winches, for are lighting, for 
an electric locomotive hauling a train of 30 tons at a speed of 4 or 
8 miles an hour, and for driving 24 sawing tables and 24 dressing 
machines in the slate mill. Fhe whole plant was desiened and 
installed under the direction of Mr. Moses Kellow, F.G.S., the 
agent of the mine. 


Southwick.—The U.D.C. has informed the County of 
Durham Electrical Power Distribution Co. that it is favour- 
ably considering the question of publie lighting by clectricity, 
and has asked the company to submit terms for the supply 
of energy. 


Stafford.—In regard to the question of electricity 7. 
gas, it is interesting to note that at a recent meeting of the T.C. an 
Increase of 9} per cent. in the output of gas and 63 per cent. in the 
output of clectricity was reported. 

Thornhill—The U.D.C. has resolved to apply to the 


B. of T. for aprov. order for B.L. A similar order is being applied 
for by the Electrical Distribution Co. 


U ffeulIme,— Messrs. Fox Bros., woollen manufacturers, 
of Wellington (Somerset), who are about to lav down an electrical 
plant at New Uffeulme Mills, have offered to supply energy for 
public Hehting at 3d.-2}d. per unit. The P.C. has decided to inter- 
view the tirm on the matter, 


—] ee —— o apai N aai a a KR E n: 


TRAMWAY AND RAILWAY NOTES. 


Bournemouth,—The T.C. has resolved not to run tram- 
ears in the town on Sundays, although they run. to Poole on tive 
miles of the Council's system on that day. 

At the meeting of the T.C. on Angust 1st the town elerk stated 
that the company's bill of costs in. connection with the tramway 
purchase arbitration amounted to £25,416 3s. 8d," which had. been 
reduced on taxation to £5,437 7s. 8d. 

Canada,—The Canadian Pacific Railway Co. is econ- 
sidering the building of an electrie railway between New West- 
minster, B.C., and Stevenson. It is also understood that the com- 
pany is considering the installation of an clectrie plant at Owen 
Sound, Ontario, for lighting the Dnildings, and for the operation of 
the coal-hoisting plant. 

WixxiPEG.— The Wi innipee Street Railway Co. is building a dis- 
tributing station in Mill Street for the rec eption of the power to be 
develope d at Lace du Bonnet by the General Power Co. The 
development at Lac du. Bonnet will be about 30,000 H.P., and the 
initial installation will consist'of four 1,200-k w. and two 2,000-Kw. 
generators, Which are being furnished by the Canadian General 
Electric Co. There is a 45-ft. head of water. 


Cheriton (Kent),—Two schemes of electrice tramways 
on the surface contact system have been placed. before the U.D.C. 
by the National Eleetrie. Construction Co., Ltd., and the Traction 
Corporation, Ltd., respectively, both schemes being in connection 
with projected lines trom Folkestone to Sandgate and Hythe rie 
Cheriton. 


Bewshury.—.A start. has been made with the recon- 
struction of the steam tramways from Dewsbury to Gomersal, via 
Batley and Birstall; when they are finished it will be possible to 
travel by electric car from De wxbury to Bradford, the two systems 
meeting at Birkenshaw. “An effort. is being m: ide by the British 
Electric Traction Co. to induce the Bradford Corporation to reduce 
the fare between Birkenshaw ‘and Bradford, so that the through 
returu fare between Dewsbury and Bradford may be reduced to 1s. 


Glasgow.—The report. of the Corporation Tramways 
Committee for the vear ending May 31st, states that the income 
amounted to £764,790 16s. &d., aud the working expenses to 
£387,167 Ys. 2d., leaving a gross balance of £377,623 7s. 6d. The 
income of the previous vear was £723,190 11s. 7d., and the working 
expenses £350,919 5s. 5d., leaving a gross balance of £367,271 
6s. 2d. This vear’s "— balanc: e thus shows un increase of 
£10,352 1s, 4d. The gross balance of £377,623 7s. Gd. has been 
applied in meeting the rental of the Govan and Ibrox tramways, 
payment to Paisley district. tramways, interest on capital, sinking 
fund, income-tax, depre ciation and permanent-way renewals, Parlia- 
ment: Irv expenses and annual payment to the Common Good, these 
payments amounting in all to £287,437 19s. The net balance 
which remains amounts to £94,208 13s. 6d., of which £68,500 has 
been applied in meeting special depreciation on buildings, ducts, 
cables, overhead equipment and power station and sub-station 
plant, the balance of £24,798 13s. 6d. being added to general reserve 
fund, It is pointed out that although the gross revenue for the past 
year shows an increase of £41,600 5s. 1d. over the previous year, the 
average trate revenue per car-mile has decreased from 10°58d. to 
lul12d. This decrease is chiefly due to the augmented service of 
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cars which is now given on all routes. The net amount of borrowing 
powers as at May 31st, 1905, was £2,250,725 4s. 10d., of which 
there is unexhausted £467,641 11s. 3d. Additional borrowing 
powers to the extent of £400,000 had been asked under the 
recent tramways order. During the year £76,470 12s. 8d. was 
expended on capital account, bringing up the total to £2,763,381 
12 3d. The balance of tramway debt owing to the common good 
now amounts to £1,783,083 138. 7d. The balance at the credit of 
the depreviation and permanent way renewals fund was £777,636 
185, Sd., and of the general reserve fund £32,589 15s. 6d. During 
the vear £24,318 19s. 2d. has been expended on the upkeep of the 
tramway track and in ordinary repairs. Im addition, £72,176 
19s, 10d. has been laid aside out of the year's revenue to meet the 
cost of the renewal of track. This sum is caleulated at the rate of 
£500 per mile of single track. There has been deducted from the 
depreciation and permanent way renewals fund £13,300 9s. 2d., 
buing the amount expended on renewal of track during year. The 
total cost of repairs to buildings during the year was £4,683 Rs. 4d. 
This sum has been ebarved against revenue, and £10,349 5s. 9d. has 
been set aside to meet depreciation for the year. A further sum of 
£13,500 has been specially applied for depreciation of buildings out 
of the net surplus for the year. The total cost. of the repairs to 
the power plaut and sundry machinery during the year .was 
£3.107 3s, and £19,370 19s. 8d. was charged against revenue to 
meet depreciation. <A further sum of £15,000 has been specially 
applied for depreciation of power station and sub-station plant 
out of the vear's net surplus. The total number of electric cars in 
stock is 683, of which 120 are top-covered. By the same time next 
year there will be 320 top-covered cars and {63 ordinary cars. 


Nford.— According to the annual statement of the Tram- 
wars Committee, the total receipts for the past year were £23,573, 
and after providing for all expenses, including repayment of loans 
and interest, there is a net surplus of £2,325. During the year over 
54 million passengers were carricd, of whom 2} million purchased 
4d. tickets. l 


Largs.—At a meeting of the T.C., a proposal was 
mbmitted for the construction of a tramway line between Largs 
and Wemyss Bay. The meeting was unanimously in favour of the 
scheme. 


Liverpool-Southport Railway.—The B. of T. inquiry 
into the recent accident was held at Hall Road station on the 
Ast inst. by Col Druitt. The proceedings were conducted in 
private. l 

London. — IA MPSTEAD.—A memorial from ratepayers in 
High Road, Kilburn, in favour of an electric tramway along the 
Edgware Road from Marble Arch to Cricklewood was received 
by the B.C. on August 3rd. The memorialists asked that a depu- 
tation might be appointed to confer with representatives of the 
Willesden U.D.C. on the subject, and this was agreed to. 

L.C.C.--A short extension of the tramway svstem from Black- 
friars, Waterloo and Westminster Bridges has been opened for 
trattic. The cars, instead of stopping in Tooting High Street, run 
on to Tooting Broadway. This line is shortly to be further extended 
to the county boundary at Merton, and to Tooting Junction railway 
station. 

In their half-yearly report, the directors of the North Metro- 
politan Tramways Co. observe that for some time past negotiations 
have been pending with the London. County Council for the 
surrender of the lease of its northern tramways, which would not 
have expired until June, 1910, and also for the purchase of the 
properties, cars, horses, &c. These negotiations have now resulted 
in an offer by the Council, which the directors recommend the 
shareholders to accept. The agreement, which is to take effect. as 
from April 1st next, will, if ratitied, put an end to various matters 
in dispute between the Council and the company, which might 
have seriously hampered the company in the cfticient and profitable 
conduct of its business. 


Metropolitan District Railway.—1n the course of his 
speech tu the shareholders of this railway, Mr. R. W. Perks, M.P., 
the chairman, made several interesting references to the electrifica- 
tion operations now proceeding ; indeed, quite naturally electritica- 
tion was the keynote of the whole speech. He said that the pro- 
cew of transition from steam to electricity would continue steadily 
lor the next few months. The line was opened for eleetrieal work- 
ing on July Ist. Owing to a little mishap which took place in 
onnection with the Circle trains, they had temporarily to suspeud 
the Circle service; but they had been working well and satisfac- 
torily—barring a few little incidental mishaps, which, of course, 
must happen in connection with such a change in the various ser- 
vices which they had put on since. They had now the whole of the 
Ealing service running, from Ealing at present to Whitechapel— 
lu eleetric trains. 
Putney running electrically, and running very well. On Tuesday 
last week they put on five trains to carry the Richmond service 
from Richmond to Whitechapel, and hoped this week to extend 
several of these services to East Ham ; and four or five weeks hence 
they expected to be in a position to put on the Wimbledon and White- 
chapel electric service, which would then only leave the Circle trains 
runniny by steam, and the North-Western trains, which they would 
baul forward from Earl's Court to Mansion House by their new 
electric locomotives, which were partially delivered. In addition 
to the 17 trains which they were now running electrically— the 
Ealing trains, the High Street to Putney trains, and the Richmond 
trains—they were running six electric trains on the Harrow- 
Ealing and Hounslow-Ealing services, making up 23 electric trains 
at the present moment, or 20 trains of seven cars—the Ealing- 
Hounslow and Ealing-Harrow trains being at present short trains. 


They had two trains from High Street to’ 


They were running over the busiest parts of the road—namely, 
from South Kensington to Aldgate—about 20 trains an hour; 
at one part of the day 22 trains an hour. In making provision for 
rolling stock, they had ordered 420 cars, which were in process of 
delivery. On July 31st they had received 268 out of the 420 ears 
ordered ; and he was not quite sure whether the honour, or the 
reverse, of the late delivery should. be claimed by the French 
company or by one of the British companies. They seemed to be 
running an almost even race in the late delivery of their cars. 
But the 420 cars which they had ordered, and which might be 
delivered in the course of a few weeks, would provide for a very 
largely increased electrical service. They were now carrying at 
the rate of about 70,000,000 of passengers a year of all classes, 
including season ticket holders, aud they had a reasonable expecta- 
tion of increasing that number to 100,000,000. The Metropolitan 
Co. were already carrying on their lines about that number, and he 
saw no reason whatever to doubt that this company would not 


merely equal, but largely exceed that number of pas- 
seugers. Mr. Perks later said it was extraordinary how 


rapidly the share-holding proprietary in any of our railways 
completely changed. There was not more than about £300,000 
ordinary stock in this company in the hands of proprietors who 
purchased that stock prior to the vear 1885. The whole of the old 
proprictors who bought at large prices had sold out their holdings 
long ago -the bulk of them - -and at the present moment the pro- 
prictary consisted, apart from the}Underground Electrical Co., of 
people who had bought their stocks within the last twenty years 
and bought them, he imagined, at prices from 25 up to 36 or 37 ; so 
that when they were told that the Underground Co. would 
make too much profit by their stocks being taken at the discount 


at which they had issued them, they must remember that 
their large investment in ordinary stocks was alongside 
that of proprietors who, for the main part, had bought 


their own securities at very much the same price. The 
zone fares, which would involve a very great reduction in 
their charges, because they could carry people from Hammersmith 
to Aldeate and anywhere on that section for 2d., from Putney to 
Aldgate for 3d., and from Ealing to Aldgate for 3d., single 
journey, would not come into operation until they had. completely 
removed the steam trains, substituting for them entirely electric 
trains, on the improved schedule of running. He then referred to 
their relations with the Metropolitan Co., particularly with refer- 
ence to the Circle service. The accidents which arose on the 
opening day of their Circle service were due to the dislocation 
both of their positive and negative electric rails, and the Metro- 
politan Co. were now busily engaged in altering their electrical 
equipment so that they could run round this company's section of 
the Circle without in any way dislocating either the central or side 
rails. This company's cars were in a perfect condition at the present 
moment to run over the Metropolitan section of the Circle from 
South Kensington to Edgware Road, and away to Aldgate, but 
unfortunately, for reasons which, at the moment, he need not 
enter into, the equipment of their partners cars had to be altered 
so as to enable their cars to run round this company’s particular 
section of the Circle. They hoped that these alterations, which 
were uow being made by the Metropolitan Co., would be com- 
pleted in four or five weeks, and then there would be uo difliculty 
in the two services interchanging on their respective lines, and they 
would run the services continuously round the Circle. 


Newcastle-on-Tyne.—At the meeting of the City 
Council on the 2nd inst., the Mayor (Alderman Baxter Ellis) moved 
a report of the Tramways Committee relative to the revenue 
account for the year 1904-5. It is proposed that the sum of 
£9,000 be invested to forin the nucleus of a depreciation fund. 
Having asked for permission to make a lengthy reference to the 
subject, he said the tramways were a trading concern with a 
capital of £1,130,757, and an income of nearly £200,000 per year. 
There were 50 miles of single track working. They had 185 cars in 
stock, and these had run during the vear 4,326,152 miles. They 
had carried their total popülation 165 times over, and bad made 
a gross profit for the year of £70,831. Their total working 
expenses had been 705d. per ear-mile, against 7'19d. for the 
previous year, which was equal to a saving of £2,524 per year. 
Since they ascertained those figures, the weekly wage bill on 
revenue account alone had been reduced by £174 per week ; the new 
manager had made further reductions which amounted to about 
£3,000 per year, and the manager told him that he would still have 
to make further reductions during the next few months. The net. 
profit for the year had been £6,293, and. to this was added the 
profit from the previous year, making in all £9,954, which they 
suggested. should be placed to the credit of a depreciation fund 
They had paid for redemption up to March last, £53,571, and out 
of that amount had extinguished debt amounting to £81,318. He 
further mentioned that they had paid the Finance Committee 
£21,278 for interest and redemption incurred during construction, 
and they had paid the Newcastle Electric Supply Co. over £3,000 
for the right to supply their own energy in Walker, whilst they 
had to pay them £1,500 a year for six or seven years to come, Sir 
William Stephenson said’ no man would persuade him that the 
plant had not depreciated 10 times the sum of £9,000 during the 
four years the cars had been running. The report was adopted. 

At the same meeting the Mayor moved the adoption of the 
report of the Tramways Committee recommending the construction 
of tramways on Seotswood Road. The extension would commence 
at the termination of the present tramways, and would end at the 
northern approach to Seotswood Bridge, s distance of 1]. miles. 
The estimated cost was £22,727, but they were 


already 1n 
possession of a good deal of the material. The report was carried 
by a large majority. 
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North-Eastern Railway.—In the half-yearly report to 
June 30th the following figures appear :—(Expenditure) Electric 
train working £15,824, increase £10,913. The steam train 
mileage run has been 12 707,500, decrease 369,157 ; electric train 
mileage 594,122, increase 540,720; total train mileage 13,301,622, 
Increase 171,563. 


Penge.—The tramways which will connect up Penge 
with the South Norwood terminus of the Croydon tramway 
system have been commenced, Messrs, William Griffiths, of 
Bishopsgate, are the contractors, 

The question has been raised as to the obligation of the Croydon 
Council to connect up the line on its side of the border at South 
Norwood, a distance of about 500 yards, and a legal opinion has 
been given that that authority must connect up within six months of 
the completion of the Penge line, which will carry the tramway to 
close upon the London aud Kent county borders 


Ramsvate.—A serious accident to an electrie tramear 
occurred at Ramsgate on the grd inst., by which six persons were 
injured. ‘The car, about 11 a.m., was de 'scending Madeira Road, a 
zig-zag thoroughfare leading from the East Cliff to the harbour, 
carrying the driver and conductor and five passengers. Owing to 
the heavy rain the road and rails were very slippery, and the car 
suddenly left the metals, running across the roadway and crashing 
into the fence erected to keep the pedestrians from the cliff edge. 
The car fell a distance of 30 or 40 ft, and landed on some con- 
demned houses, in which it remained embedded. One of the five 
passengers leapt aside as the car struck the fencing, but the others 
were carried over, The driver and conductor also jumped from the 
car, but they were too late to save themselves from falling over the 
cliff. The ear turned completely over, and its occupants had a 
wonderful escape from death, but all were injured. The driver 
was at first believed to be dead. 

In response to the Mayor's appeal for a public inquiry into the 
frequent tramear accidents there, and the recent one in particular, 
the town clerk has received a letter from the Board of Trade stating 
that an inquiry will be held. 


i e, 

St. Petersburg,—It is stated that invitations for tenders 
for the construction of the St. Petersburg electric tramway system 
have only been sent to German, French and Belgian firms, and not 
to British or American houses, 


Seaham Harbour.—4A public inquiry into the applica- 
tion of the Seaham, Murton and Seaton Tramways Syndicate for a 
provisional order to lay tramways in the district was held at 
Seaham Harbour on the Ist inst. by Col. G. F. O. Boughe y and Mr. 
Henry Allan Steward, Light Railway Commissioners ^ The pro- 
moters are all considerable. shareholders in the Sunderland and 
District Electric Tramways Co., which has a system laid that will 
be completed in two or three months. It is anticipated that in the 
future certain pits will be opened in the district proposed to be 
covered by the new system, and as the population requires. the 
system, so it will be extended. The -villages that will be served 
by the railway include. Houghton-le-Spring, Tletton-le-Hole, with 
Easington Lane, Seaham, New Seaham, South Hetton and Haswell, 
Murton Colliery, Dalton-le-Dale, and two or three other places, 
Mr. David Balfour, civil engineer, said that they did not intend 
to ereet generating stations, as the district was already covered 
by them. They would have a transforming station. They 
proposed to reduee the capital to £100,000, with borrowing powers 
as well. The Commissioners expressed the opinion that there was 
a considerable portion of the district. which required means of access 
to Seaham Harbour. 


Tunbridge Wells.—Four months ago the local omnibus 
company inaugurated a motor-car service at Tunbridge Wells. The 
ears, however, disappeared from the streets last week, and the 
horse-drawn omnibuses have been reiustated, The compauy state 
that they are negotiating for the acquisition of lighter cars. 

United States,—A company with a capital of £300,000 
is being organised in New York, for the purpose of introducing into 
America the three- -phase alternating current electric traction 
system which the engineering firm of Ganz & Co. has developed in 
Europe. 

Lona IsraAND RAILROAD.—Preparations were nearly completed 
on July 26th for the running of passenger trains on 16 miles of the 
Long island Railroad between Brooklyn aud Rockaway Beach. 
This is claimed to be the first instance of the actual conversion of a 
steam railroad to electric traction in the United States. Energy 
is supplied from a large power house at Long Island City, and is 
transformed at five sub-stations. At one station the ‘re is a 10 000- -H.P 
storage battery for usc in emergencies or during the hours ‘of peak 
load. The cars are very similar to those used in the New York subway, 
and are of steel, each motor-car having two motors. A train eon- 
sisting of three motor- -cars and two ordinary coaches has, during an 
experimental run on perfectly straight and level track, attained a 
speed of 27 miles an hour. It has been necessary to build platforms 
at the stations mainly in order to prevent passengers from coming 
into contact with the shoes which are attached to the outside of 
the bogie trucks. At the stations also the power rail is guarded by 
means of a double sbeathing, so that it is practically impossible for 
anyone to come into contact with it, except by stooping down and 
inserting the hand through the opening. 

Onro.-—The Lake Shore and Michigan Southern Railroad has 
arranred for the construction of a length of line with electrical 
equipment, in order to experiment with electric traction for goods 
tratlic between Detroit and Toledo. 


New Yorke Ciry.—Two new sections of the subway were opened 
for passenger traffic on July 10th, completing the work as far as 
Manhattan Island is concerned, and affording traffic facilities, by 
means of transfers, with the northern suburbs. Large ventilating fans 
have been put in at various points on account of a falling-off of 
traffic during the extremely hot weather, when it was found that 
the atmosphere in the tunnel was unendurable. 

BRookLyN, N.Y.—The Brooklyn Heights Railroad Co., which 
operates several miles of electric street traction under arrangement 
wih the Brooklyn Rapid Transit Co., has placed an order with 
the Westinghouse Co., Pittsburg, Pa., for two steam turbine electric 
generating units, each with a maximum capacity of 16,000 H.P., and 
10,500 normal. These units will resemble those ordered recently 
for the New York Edison Co. 

CH1cAGO, Ill.—Judge Dunne, the Mayor of Chicago, who was 
specifically elected last April to initiate a scheme for the city to 
take over the local traction systems, has changed his views so con- 
siderably—doubtless as the result of Mr. Dalrymple’s adverse report 
---that for the present it does not seem likely that any distinctively 
civic scheme will be proceeded with. Mayor Dunne now proposes 
to form a commission o. five members, to be chosen by himself, to 
have charge of traction matters. This commission would construct 
new lines where needed, and regrant the old franchises as far as 
operating privileges are concerned to private companies on the basis 
that the dividends should not exceed 6 per cent., any excess over this 
amount going into the city treasury. Ultimately, aecording to 
Mr. Dunne, the city is to buy the existing lines, and he anticipates 
that the quickest way to attain this object is to let out the operat- 
ing privileges for short terms. 


West Bromwich.—At the meeting of the T.C. last 
week the Mayor said that statements had been made which were 
inaccurate and misleading. "The Council was receiving 64 per cent. 
from the tramway company on the outlay for tramways, and there 
were no arrears now owing. It was not correct that the reconstruc- 
tion had cost £108,000 : in fact, so far they had not spent £94,000, so 
that they were actually saving the company £6,000 out of the 
£100,000, His worship added that it was not true that the corpora- 
tion was losing £2,000 a year by it agreement with the company. 


West Ham.—tThe electric tramway system of the Borough 
Council was completed on Saturday last, when the new line between 
Stratford Broadway and Leytonstone was opened. 


Wigan.—The Corporation has come to an agreement 
with the Hindley District Council with regard to the running of 
electric cars into the centre of Hindley, and the construction of the 
lines will soon be begun. 


Yorkshire (Woollen District), — The Yorkshire 
(Woollen District) Electric Tramways, Ltd., have written the Dews- 
bury Corporation asking it to accept payment of one-fourth of the full 
assessment, pending the decision 1n a test case, and undertaking, in 
the event of the test case going against them, to pay the balance. 
The Corporation has decided to call upon the company to pay the 
full amount of the rate, and in the event of the test ease being 
decided in favour of the company's contention —7.e., that light rail- 
ways are railways within the meaning of Sec, 211 of the Public 
Health Act—to refund any amount that has been overpaid. 


TELEGRAPH AND TELEPHONE NOTES. 


Philippine Islands. Mr. John I. Sabin, president of 
the Pacific States Telephone and Telegraph Co., and Mr. Louis 
Glass, vice-president of the same company, have been jointly 
granted permission to construct an extensive &vstem of telephone 
and telegraph lines throughout the Philippine Islands. 


Newcastle,—Arrangements have been completed hy the 
Postmaster-General and the National Telephone Co. w hereby sub- 
scribers to the respective systems in the Newcastle district 
obtain direct communication with each other. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED, 
Trinidad-Demerara (No. 1) .. - s .. Aug. 26, 1901 .. 
Trinidad-Demerara (No. 2) .. July 28, 1905 . 

St. Louaa-Martinique .. May 7, 1902 
Dominica-Martinique .. May 7, 1902 .. 
Cavenne-Pinheiro .. Aug. 13, 1902 .. 


Reissa-Issa (Yemen) Camaran 
Tarifa-Tangier : 

| Viadivostock- Nagasaki 
Closed | Port Arthur-Chitu 
Jamaica-Colon 
Bolama Bissao . 
Iquique-Antofagasta 
Cadiz-Tenerif 


.. Oct. 22, 1902 
.. Jan. 18, 1904 
.. Feb. 9, 1901 
.. Mar. 9, 1904 
.. Jan. 5, 1905 .. 
.. June 21, 1905 .. 
.. July 21,1905 .. 
.. July 20, 1905 .. 
Puramaribo-Cavenne .. May 25, 1905 
Lagos-Kotonon .. - - x .. July 29, 1905 
Martinique-Paramaribo . RE " - QC Ang. 7, 1905 


LANDLINFR, 


Puerto. Barrios 

Kertch-Soutehoum 

Alaska landlines . 

Communication with Brazil r ia Galv eston- 
Pekin. hiachita . Aug. 7 


Telephones for shavei ers,—A cues at Paterson, 
N.J., U.S.A., has installed telephones in connection with the chairs 
at his establishment, so that his patrons can communicate with their 
offices whilst being shaved. 


.. July 2R, 1902 .. 
.. Sept. 27, 1904 .. 
.. July 10, 1905 .. 
.. July 18, 1905 

. Aug. 5, 1905. 
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Wireless Telegraphy.—According to the Daily Mirror, 
the Midland Railway Co. is abont to make experiments in wireless 
telegraphic communication with moving trains at Spondon, near 
Derby. 

In the House of Commons last week, Sir S. King having asked 
whether, when the contract between the Marconi Wireless Tele- 
graph Co. and the Admiralty was negotiated, the Admiralty were 
prohibited from extending the benefits of their contracts to the 
Army; whether similar privileges and rights were ccured at the 
same time for the Army; and if so, to what extent they had been 
availed of, Mr. Arnold-Forster said:—I am informed that the 
Admiralty are pledged not to extend the benefits of their contract 
with the Marconi Co, to other departments. As regards the rest of 
the question, no rights or privileges have been secured for the 
Army from the Marconi Co. 

Tug Yvukow.— The U.S. Government is preparing to install a 
wireless telegraph system throughout the Lower Yukon country, 
mainly on account of the great difficulties of maintaining land 
wires in that district. During some experimental wireless work 
undertaken on behalf of the U.S. Government by Capt. Wildman, 
on the Tanana River, he was able to keep in constant communica- 
tion with St. Michael’s, which, in turn, connected him with Nome, 
Alaska and the outside world. 


CONTRACTS OPEN AND CLOSED. 


OPEN: 


Acton,— August 21st. Are lamp carbons and house fuse 
boxes for 12 months, for the U.D.C. See “ Official Notices " August 
4th. 


conveying plant at Pigeon House generating station. 
Notices " August 4th. 


Dublin,—August 21st. A specially quick steaming 
water-tube boiler for the Pigeon House generating station. See 
“Official Notices ” to-day. 


Finchley,—August 15th. One 66-Kw. motor-driven 
booster set, and two 1,200-ampere-hours storage batteries for the 
U.D.C. See "Official Notices " to-day. 


Germany,—Tenders are about to be invited for the con- 
struction of an electric tramway in town of Unna, Westphalia. 


Loudon,—September Sth. Stoneware ducts for electric 
cables, including manholes, &c., for the L.C.C. See "Official 
Notices " to-day. 


Mussoorie (India), —October 23rd. Supply and erec- 
tion of steel power pipes, water motors, alternators with exciters, 
switchboards complete, transformers, induction motors, pumps, 
workshop machines; also bare copper overhead mains, insulators, 
and lightning arresters, are and incandescent lamps, telephone 
equipment, workshop tools and general stores. See ‘“ Official 
Notices " July 14th. 


Pontypridd.—sSeptember 2nd. 
U.D.C. See “ Official Notices " to-day. 


Npain.—August 19th. The Director-General of the 
Telegraph Department, Carretas, 10, Madrid, invites tenders for 
the supply of 50 tons of galvanised iron wire, 4 millimetres in 
diameter and 5 tons of bronze wire 2 millimetres in diameter. 
The Strndard says that the maximum price at which tenders 
will be received is 1,570 pesetas (about £47) per ton for galvan- 
ised iron wire, and 3,450 pesetas (about £108; per ton for bronze 
wire. A deposit of 5 per cent. of the value of the goods at 
the upset price is required to qualify any tender. “A foreigner, 
when entering into contracts for the performance of public works 
in Spain, must renounce by publie act all nights to which he might 
be entitled by virtue of the law of his own country in so far ns his 
contract is concerned, and accept any administrative decisions that 
may be issued respecting questions arising from that contract. In 
entering into such contracts a local agent is a practical necessity." , 


Spail.—september 20th. The Directorate-General of 
Public Works, Madrid, is inviting tenders for the concession of an 
electric tramway in Zaragoza. The Standard says that an 
application for this concession has already been made by the 
Zaragoza Tramways Co., who, at the same rates, will enjoy certain 
preferential rights over other tenderers. The competition will 
turn, in the first place, on the reduction of the tariffs proposed ; 
and if two or more identical propositions are made, a further 
competition will take place verbally as to what reduction (if any) 
of the period (60 years) of the concession tenderers may be prepared 
to accept. Deposit 474 pesetas (£14). 


War Office.—September 1st. "Tenders invited for the 
purchase of surplus boilers, dynamos, &c., at Bermuda, Barbados, 
5t. Helena and Woolwich. See “ Official Notices " July 7th. 


Alterations to coal storing and 
See “ Official 


Permanent way for the 


CLOSED. 


Beckenham,—The U.D.C. has accepted the following 
tenders in connection with the Electricity Works :— 


Messrs. Babcock & Wilcox, boilers M 2s "T 2x .. £1,171 
General Electric Co., alternators (with Belliss engine) .. ,. 1,604 
Messrs. F, & G. Foster, extensions to E.L. works ., T e | 


Bath.—The following tenders were received by the 
Corporation electricity department for a storage battery :— 


Tudor Accumulator Co. .. $5 - à .. £2,488 5 
Chloride Electrical Storage Co. .. ex T 2,190 17 
Pritchests & Gold, Ltd. vi - 2,947 0 


Premier Accumulator Co. .. m : » 2 8,125 11 


Accumulator Industries, Ltd. $5 La i si 2,378 0 
Electrical Power Storage Co. à - vx ‘<a 2,286 17 

Do. do. és - - ae 2,534 0 

Do. do. P T " ix 3,006 8 

British Accumulator Co. . 2,464 4 

, Hart Accumulator Co. " ne. 3.2345 8 
D.P. Battery Co., Ltd., (aceepted) 2,190 13 

D d 790 0 


o. 0. ex T e» T " 
A.B.P. Accumulator Co. .. T pi 3,232 0 


Brighton.—The T.C. on Friday accepted the tender of 
the Chloride Electrical Storage Co., Ltd., for a 260-cell storage 
battery having a capacity of 1,000 ampere-hours, for the Southwick 
power station, at £3,600. 


Burslem.—The T.C. has accepted. the tenders of Mr. 
J. H. Whittaker, of Dudley, for the wiring of the Widgwood 
Institute for electric lighting, at £62, and of the Town Hall, 
Surveyor's Oftice, fire station, and baths, at £214. 


Colchester.—The T.C. has accepted the tender of Messrs. 
R. W. Blackwell & Co., Ltd., for extending the tramways from 
Military Road to Old Heath Road, at £3,937. 


Darlington.—The T.C. has accepted the tender of 
Messrs. W. E. Dove & Co., Ltd., of Darlington, for the supply of 
electric motors for hiring out and hire-purchase. 


Dartford.—The U.D.C. has accepted the following 
tenders for supplies to the Electricity Works :— 
Reason Manufacturing Co., Ltd., slot meters. 
Mr. E. E. Beaven, general stores. 
W. T. Henley's Pa Works Co., Ltd., house service cut-outs. 
Messrs. Johnson & Phillips, Ltd., cables and joint box. 
Derby.—The T.C. has decided to order six cars from 
Messrs, Milnes, Voss & Co., of Birkenhead. 


Hampstead.—The B.C. has accepted the tender of the 
Aron Meter Co. for the maintenance of Aron electric meters for 
three years, at 2s. per meter per annum. 


Lewisham.—The B.C. has accepted the tender of Messrs. 
Dick, Kerr & Co., Ltd., for granite sett and wood paving for the 
tramway tracks, at £16,652 and £1,792 respectively. 


Mirfield.—The U.D.C. on August 3rd accepted the 
tender of Mr. EK. Brooke, of Huddersfield, for a switehboard for 
transforming station. 


Newport (Mon.),—The following tenders have been 
accepted by the Corporation for extensions at the power station :— 


Steam pipe-work, John Spencer & Co., Ltd. í T - £319 
Cooling tower and condenser, Wheeler Condensing and Engi- 

neering Co. - - T s "m T" - 1,454 
Two Transformers, British Westinghouse Co. .. .. each 53 


Salford.—The T.C. on August 2nd accepted. the follow- 
ing tenders for supplies to the Electricity Works:— 


United Asbestos Co, — Packings, twine, tape, &c. 

Messrs. C. Macintosh & Co.—Rubber-insulated cables. 
Messrs. Siemens Bros. & Co.--Blick tarred and white tape. 
Messrs. Rowland Carr & Co. Trinidad bitumen and carbolite. 
Messrs. Baxendale & Co.—Tubesand fittings and Brockie-Pell arc lamp globes. 
Reason Manufacturing Co.— House meters. 

Doulton & Co.— Earthenware pipes and conduits. 

Veritvs, Ltd. - Double.pole main switches. 

General Electric Co.-- Motors. 

Messrs. Lancaster & Tonge. -Disconnecting boxes. 

Simplified Underground Conductor Co. Asphalte concrete, 
British Thomson-Houston Co.— Patent automatic regulator. 


Seunthorpe.—The Hart Accumulator Co., Ltd., have 


' secured from the U.D.C. the order for storare battery of 122 of 


their standard lighting type cells. 
Southport.—The T.C. has accepted the tender of the 


Burnand Transformer Co. for the supply of 30-kw. transformers, at 
£50 cach. 
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Tzu following orders have just been issued :— 


Monday, August 14th.—Manceuvres detachment parade headquarters at time 
notified. 

Thursday, August 17th.—Recruits and non-efficients for Isle of Wight Camp, 
parade at Waterloo Station (L. and S.W.R.) at 12 noon. 

Saturday, August 1%th.—Efficients for Isle of Wight Camp, parade at Waterloo 
Station (L. and 5.W.R.) at 12 roon. 

J. J. F. O'SHavoGnsrssy, Captain. 
For 0.C.E.E.R.E.(V.). 


The Telephone Agreement.—The House of Commons 
on Wednesday considered this agreement, and after an excellent 
speech from the Postmaster-General, indicating the treatment that 
was to be meted out to the employés at the date of the transfer, 
and showing tbe undesirability of conceding the modification 
suggested by the Select Committee in regard to future municipal 
licences, the agreement was contirmed by 187 votes to 110. 
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The Administrative Power Bill.—Since “our Parlia- 
mentary pages went to press the fate of this Bill has been settled 
for the present. According to Thursday's Times, the Bill may be 
regarded as dead for the Session, the motion for adjournment on 
Wednesday having deprived the promoters of the chance of propos- 
ing the suspension of the measure until next year. 


Standard Leading Screws.—We have received a copy 
of the report of a Committee appointed by the Army Council in 
November, 1900, to consider the provision of standard leading 
screws for screw-cutting lathes. The details of the work done and 
the investigations carried out by the Committee are highly iute- 
resting. The necessity for a standard serew arose from the 
difficulty in obtaining interchangeability between the parts of guns 
and gun-mountings, although these were manufactured by first- 
class firms. As the result of the Committee’s work, a standard 
screw, 44 in. in diameter, and long enough to give a travel of 3 ft. 
with a nut 14 in. long, has been cut, and has been deposited at the 
National Physical Laboratory. The screw is mounted in a special 
leading screw-adjusting machine, which is at the service of manu- 
facturers for correcting their leading screws. A maximum crror of 
0:0001 in. per 12 in. length of screw was contemplated in the pre- 
liminary arrangements, but it was found possible to greatly exceed 
this degree of accuracy. When mounted in the screw-adjusting 
lathe at Bushy, careful measurements showed that the movement of 
the tool carriage did not vary from the proper value by more than 
070002 in. in the entire length of the screw, and after the insertion 
of a correcting cam not more than 00001 in. at any one point. ‘The 
work of adjustment of the serew and the construction of the 
machine were carried out by Messrs. Armstrong, Whitworth & Co. 
Messrs. Vickers, Sons & Maxim, and Messrs. W. Muir & Co., were 
also represented on the Committce, as well as the Government 
Depaftments concerned. 

It is interesting to note that the Committee considers that in 
individual end measure comparisons, 0-001 in. in 12 in., being the 
accuracy commonly obtainable in the general workshop, requires an 
accuracy of 0°0001 in. in 12 in. in the gauge room, and 0:00002 in. 
in the laboratory verification. The work done for the Committee 
shows that these limits of accuracy present no excessive ditliculties 
when proper precautions are taken. 

The details of the work and the construction of the machine are 
fully described and illustrated in the report, which may be lad 
from Messrs. Wyman & Sons, Ltd., price 1s. 


A Noisy Elevated Electric Railway.—The com- 
plaints made in regard to the noise produced by the running of the 
trains on the Berlin elevated electric railway have now been 
silenced by decisions of the Courts, which are to the effect that in 
view of the public-legal nature of the undertaking, the private 
rights of adjoining property owners recede to the background, as 
they are unable to exercise any influence upon an enterprise 
approved by the State. It appears that the owners of one particular 
site along the route of the railway sought to have the company 
compelled either to adopt noise-deadening contrivances or pro- 
hibited from making excessive noise. The company submitted that 
legal action against it was inadmissible, and this point has had to 
be settled first. The Reichs Gericht, in confirming the decision of 
the Kammer Gericht and the Land Gericht, holds that the railway 
is a means fof communication which serves in a high degree the 
general public interests. Having regard to the common well being, 
the State is careful to protect opposing interests in the exercise of a 
right of State sovereignty. The Court refers to the regulations 
made under the Act in respect of the system of sanctioning plans. 
During the 14 days of the exhibition of the plans, it is open to any 
one to raise objections against the undertaking, and these must form 
the subject of negotiation. In this connection the authorities who 
decide the building plans have to impose upon the promoter the 
provision of such arrangements as are regarded necessary to secure 
the adjoining sites from danger: and it is only when these con- 
ditions have been fulfilled that the "police permission” to com- 
mence working can be granted. As a result of the decision of the 
Reichs Gericht, it is concluded that in view of its sovereignty, the 
State has taken in hand the protection of the public and. individual 
neighbours against the dangers and disadvantages which may arise 
from working operations, that without the consent of the police 
authorities “undertakers” themselves cannot, even in the matter 
of details, depart from the plans as originally approved, aud that 
third parties who believe themselves to be prejudicially atfeeted 
in the use of their sites by working operations, are unable to force 
alterations upon the railway by legal action. They must apply, it 
ix said, to the authorities who are entrusted with the preservation 
of the State police sovereignty, and eventually to the administra- 
tion Courts—whatever this may mean. 


A Cape Town Explosion.—The Commission of Inquiry 
into the recent explosion in Adderley Street, Cape Town, 
have completed their report. They find that the explosion 
was due to an accumulation of coal and Water pas in 
an old sewer, and that the gas was probably ignited bv the 
"'Therinit" process of welding the tramway lines which was being 
carried on in the street at that time. They tind that the electric 
cables were properly laid, with due regard to the safety of the 
public, aud had nothing to do with the explosion, The munici- 
pality is severely criticised as to the way of laying down yas 
pipes, and the Government has been recommended to exercise 
control in such matters, | 


Electric Haulage on Canals.—The works in connec- 
tion with the construction of the Teltow Canal, which will have 
a total length of 23 miles, with only one lock, are approaching 
completion, and it is expected that the undertaking will be brought 
into use before. the end of the year. Already the power station 
which is to supply electrical energy for the working of the lock 
gates and incidental machinery and also for the operation of the 
electric locomotives running on rails along the sides of the canal 
for tbe towing of boats, is nearly finished and equipped with boilers 
and two 850-H.P. steam turbines and electrical generators, the 
the latter of which are now yielding current for the experimental 
working of the lock. The track for the locomotives on the entire 
eastern section has been laid on both sides, while the rails aud 
standards for the overhead wires have been partly placed in position 
on the western section. It is anticipated that only 15 minutes will 
be occupied in the clearance of the single lock caleulated from the 
time of arrival to that of departure, the average difference in the 
level between one section and the other being 10 ft. The haulage 
speed of the boats will be comparatively high in consequence of the 
almost entire absence of locks. The district at the western end of 
the canal is expected to be developed as a pleasure resort. 


Labour Troubles in 1904.—1n the annual report of 
the Labour Department of the Board of Trade on Strikes and 
Lock-outs in 1904, Mr. A. Wilson Fox, C.B., shows that the year 
was singularly free from industrial stoppages. The numbers of dis- 
putes, of workpeople affected and of-working days lost were the 
smallest on record. The 354 disputes recorded in 1904 involved 
about 87,000 workpeople, or under 1 per cent. of the industrial 
population of the United Kingdon® exclusive of agricultural 
labourers and seamen. 


Magnetic Observatories and Tramway Currents.— 
According to a correspondent of the Financial News, the Civil 
Tribunal of Nizza has just given judgement in a case of importance 
to the electrical industry. The well-known Paris banker, M. 
Biscehoffsheim, founded at Nizza an observatory, which is managed 
by the Paris University, and has the special object of observing 
magnetic phenomena. From 1882 to 1890 the Institution recorded 
the most precise results; but from that date onward perturbations 
arose, rendering the records of the apparatus absolutely valueless. 
It was discovered that the cause of the trouble was the electric 
current used for the tramways, which left the rails and penetrated : 
the ground as far as the magnetic observatory. M. Bischoffsheim, 
together with the Council of the Paris University, therefore sued 
the Nizza Tramway Co. for damages, as the Institution had 
obviously to be transferred toa more remote and safer site, if its 
researches and registrations were to be of any profit to science. 
The Judges declared the claims of the plaintiffs well founded, 
and ordered the tramway company to pay damages, which have 
been assessed at nearly £4,000. 


Fatalities, —Heury Jenkins, a young electrician, lost his 
life in a lift accident at the new Ritz Hotel, Piccadilly, the other 
day. The lift was a temporary one, and intended solely for the 
carriage of materials during the construction of the buildings. 

A ticket collector. aged 65, in the employ of the District Railway 
Co., was at work at Acton on July 27th, when the electric signalling 
apparatus failed and he walked along the line towards Mill Hill 
Park to pilot an engine. It was late at night, and after the train 
had gone by he was found lying in the 6-ft. way with an injury to 
his head. He was unable to explain what had happened, but said 
he had not been knocked down by a train. A large burn was 
noticed on the back of the leg about 9 in. from the heel, and it was 
stated by the railway witnesses that if Horsley stepped against 
the live electric rail, he would be burnt at that &pot, and the shock 
would throw him across the 6-ft. way where he was found. Dr. 
Whiteman said he made a post-mortem examination, and found 
signs which were characteristie of injury by electricity. Death was 
due to shock caused by Horsley coming in contact with the live 
electric rail. The jury returned a verdict of “ Accidental death.” 


e 

Institution Notes,—'The British Electro-Therapeutic 
Society held a three-days’ meeting at Leicester last month. 
The following subjects were announced for consideration :—The 
present position of the treatment of carcinoma and sarcoma by 
electrical methods, neurasthenia, the X-rays in the diagnosis of 
pulmonary disease and stereoscopic radiography, while a report was 
to be given on the -milliamperemcter as a measure of X-ray 
product ion. 

Among the results of the recent Rontgen congress at Berlin has 
been the authoritative adoption by a special committee of the 
following terminology :—Rüntgenology = the study of Röntgen 
rays, Rontgenoscopy = observation by Roentgen rays, Rontyen- 
ography = photography by the rays, Orthorontgenography in place 
of orthodiagraphy, Rontgenotheraphy and the verb to rontgenise in 
their obvious meanings.—Nat ure. 


Appointments Vacant.—Lecturer in telegraphy and 
telephouy for West Ham Technical Institute ; assistant lecturer in 
electrical engineering (£180) for Belfast Municipal Technical 
Institute; junior shift engineer for Dover (£80); switchboard 
attendant for Carlisle (25s.). 


Gas.—An accumulation of coal gas in a main: sewer at 
Leeds cansed a very serious explosion last Saturday morning. The 
new electric tram lines were raised from their foundations; indeed, 
as one of the Press reports says, “the thoroughfare was literally 
blown into the air.” 
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A Motor-Car Commission.—Parliament has appointed 
a Royal Commission on Motor-Cars, with Viscount Selby, late 
Speaker of the House of Commons, as Chairman. The other Com- 
missioners are the Marquis of Winchester, Sir William. Forwood, 
Mr. Henry (Chief Commissioner of Metropolitan Police), Mr. Mure 
‘as representing Scotland), together with representatives of the 
Local Government Board and of Ireland. ! 


Royal Assent.—The following Acts have received the 
Royal assent :— d 


Electric Lighting Orders Confirmation (No. 4) Act, 1905. 

Flectric Lighting Orders Confirination (No. 5) Act, 1905. 

Electric Lighting Orders Confirmation (No. 6) Act, 1905. 

Electric Lighting Orders Confirmation (No. R) Act, 1905. 

Fak Valley Power-Gas Order Confirmation Act, 1905. 

Glasgow Corporation (Tramways Consolidation) Order Confirmation Act, 1905. 

Paisley District Tramways Order Confirmation Act, 1905. 

Andover Lighting and Power Act, 1905. 

Southend and Colchester Light Railways Act, 1905. 

Whitechapel and Bow Railway Act, 1905. 

Metropolitan Electric Supply Company (Acton District) Aet, 1905. 

South Lancashire Tramways Act, 1905. 

Shropshire, Worcestershire and Staffordshire Electric Power Act, 1905. 

Great. Northern, Piccadilly and Brompton Railway (Various Powers) Act, 
1905. 

Metropolitan Electric Tramways Act, 1905. 

Dublin United Tramways Act, 1906. 

Charing Cross, Euston and Hainpstead Railway Act, 1905. 

Baker Street and Waterloo Railway Act, 1905. 

Edgware and Hampstead Railway Act, 1905. 

Gosport and Fareham Tramways Act, 1£06. 

County of London Electric Supply Company's Act, 1905. 

North Met poan Electric Power Supply Act, 1905. 

Shepton Mallet Gas Company (Electric Lighting) Act, 1905. 

Central Electric Supply Company's Act, 1905, 


Warm Work.—We are informed that at the fifth 
annual convention and exhibition of the National Electrical Con- 
tractors’ Association, held at Boston, U.S.A., during the week 
ending July 22nd, there was a large attendance of prominent elec- 
trical contractors from all parts of the States. The excessive heat 
prevailing during the week caused the discarding of coats and 
collars at several of the business meetings, and even at the annual 
banquet, 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engincers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. | 


Central Station Engineers,—Tle Tunbridge Wells 
T.C. has increased the salary of Mr. D. SMITH, assistant electrical 
engineer, by £25 per annum. We referred to this matter in our 
issue of July 14th. 

At a special meeting of the East London (Cape Colony) Town 
Council on July 7th, Mr. J. Morpry LAMBE, late borough electrical 
eugineer of Kimberley, and at present with the Rand Central 
Electric Works, Ltd., was appointed, out of 74 applicants from 
England and South Africa, to the post of electrical engineer and 
tramways manager to the municipality. 

The staff ut the Blackburn Corporation electricity works have 
presented a timepicce to Mr. T. H. KEARSLEY on his marriage. 

The Burslem T.C. has appointed Mr. H. W. Epwakps, of 
Llangollen, as shift engineer at the electricity works at a salary of 
£104 per annum. 

By nine votes to three Cheltenham T.C. has appointed Mr. 
WALTER J. BacHE, borough electrical engineer at Gloucester, as 
borough electrical engineer, at a salary of £400 year. 

Mr. GEORGE Ran, of Preston, has been appoiuted by Stockton- 
on-Tees T.C. as charge engineer at the clectricity works. l 

The Devonport Electricity Committee have recommended the 
T.C. to grant the following increases of salary :—Mr. J. W. SPARK, 
electrical engineer, from £275 to £300 a year; Mr. W.J. STAMP, 
assistant engineer, from £140 to £150; Mr. J. H. McrLIS, junior 
engineer, from 30s. to. 35s. per week; Mr. C. D. Mirsom, switch- 
board attendant, from 20s. to 25s. per week. 

Mr. F. J. BAKEWELL has resigned the appointment of electrical 
engineer to the Kettering U.D.C. owing to their wishing to reduce 
the salary from £300 to £175 per annum. His assistant, Mr. W. A. 
WALKER has been appointed at the latter salary. 


Tramway Officials, — The Bournemouth T.C. - on 
Angust Ist appointed Mr. P. H. pi Marco, late chief clerk and 
tratlic assistant to the Poole Co., as clerk at the Lansdowne office. 

_ The staff and employés of the Gravesend and Northtleet Electric 
Tramways, Ltd., have presented a marble clock to Inspector R. 
JOHNSON on his marriage. 


General.—We are informed that Mr. H. B. BARLOW is 
no longer with Messrs. F. W. Heaton & Co. 
Mr. E. Kizpugn Scorr, of Sydney University, lectured on 
‘Electric Traction on Railways by Alternating Currents,” before 
the Electrical Association of New South Wales, on June 23rd. 

Messrs. Alfred Dickinson & Co., consulting engineers of 
Birmingham, notify that their London address is now 210, Gresham 
House, Old Broad Street, E.C., where Dr. JouN MANNHEIM is in 
constant attendance, Mr, Alfred Dickinson is in town on ‘Tuesdays 
and Wednesdays. 


Mr. ManriN Katt, representing the European Electric Lamp 
Manufacturers’ Syndicate, is staying for a short time at the Holborn 
Viaduct Hotel. 

Mr. Murpocu, assistant to Prof. Baily in the Heriot-Watt 
College, has been appointed head of the Electrical Engineering 
Department in the Municipal Technical School, Halifax. 


NEW COMPANIES REGISTERED. 


Newquay Electric Light and Power Co., Ltd. (85,451).— 
This coinpany was registered on July 31st, with a capital of £15,000 in £1 shares, 
to curry on at Newquay and elsewhere in Cornwall the business of an electric 
light and power supply company in all its branches, and to adopt (1) an agree- 
ment with H. Foote, L. Milne and E. J. Owen for the acquisition of the under- 
taking and powers granted to them by the Newquay Electric Lighting Order, 
1904, and the Eleetric Lighting Orders Confirmation (No. 3) Act, 1904, and 
(2) an agreement with Foote & Milne, Ltd., for the execution and equipment of 
certain works. The first subscribers are:--J. D. Dymond, 11, Beaumont 
Crescent, West Kensington, electrical engineer, 1 share; K. P. J. Jolivard, 36, 
Marney Road, Clapham Common, S.W., accountant, 1 share; Ellen I. Bullock, 
48, Louisville Road, Upper Tooting, 8.W., clerk, 1 share; E. E. Smith, 66, 
Victoria Street, 5. W., Parliamentary agent, 1 share; E. J. Bussy, 24, Thornbury 
Road, Clapham, S.W., clerk, 1 share; J. Rogers, J.P., Traro, 200 shares; and 
E. 8. Lowe, Quay House, Newquay, gentleman, 200 shares. Minimum cash 
subscription, 1,500 shares. The number of directors is not to be less than two 
nor more than seven ; the first are J. Rogers and E. 8. Lowe: qualification, 
£200; remuneration, £100 to £300 per annum (according to profits) divisible. 


City of Ely Electric Light and Power Co., Ltd. (85,144). 
—This company was registered on July 31st, with acapital of £5,000in £1 shares, 
to adopt an agreement with H. Foote, L. Milne, and E. J. Owen, providing for 
the transfer to the company of the undertaking and powers granted to them by 
the Ely Electric Lighting Order, 1904, and the Eleetric Lighting Orders Con- 
firmation (No. 4) Act, 1904, and for the payinent or part payment in shares for 
the erection and equipment of the company's works if the contract for such 
works be given to Foote & Milne, Ltd., and to carry on the business of suppliers 
of electricity for light, heat, motive power or otherwise, &c. The first sub- 
Beribers (each with one share) are :—H. Foote, 46, Gillingham Street, S.W., elec- 
trical engineer; L. Milne, 69, Overstrand Mansions, S.W., electrical engineer; 
J. D. Dymond, 11, Beaumont Crescent, West Kensington, electrical engineer; 
K. P. J. Jolivard, 36, Marney Road, Clapham Common, wecountant; Mrs. L. H. 
Foote, 46, Gillingham Street, 8.W.; E. E. Smith, 66, Victoria Street, S.W., 
Parliamentary agent, and Ellen I. Bullock, 48, Louisville Road, Upper Tooting, 
H.W.,clerk. No initial publie issue. The number of directors is not to be lese 
than two nor more than seven; the subscribers are to appoint the first: qualit- 
ention, £200; remuneration, £100 per annum, divisible, with an increase accord- 
ing to profits. 


Patent Electric Carbonising Co., Ltd.—This company was 
registered on August 2nd, with a capital of £2,000 in £1 shares, to acquire the 
atent No. 4,593 of 1905, granted to S. Roberts, of The Observatory, Liversedge, 
"orks, or any other patents relating to electric or other processes of earbonising 
wool waste, noils, rags and fibrous substances, and to turn the same to account, 
The first subscribers (each with one share) are :— S. Roberts, The Observatory, 
Liversedge, traveller; H. A. Fleet, 7, Plevna Terrace, Saviltown, Dewsbury, 
woollen manufacturer; H. Kaye, Ravensthorpe, Yorks, woollen manu- 
facturer; F. W. Watson, Ravensthorpe, Yorks, woollen blender; G. R. 
Briggs, Ossett, Yorks, inanufacturer; 5. Briggs, Ossett, mungo manufac- 
turer; and Mrs. M. A. Mitehell, 3, Bank Street, Ossett. No initial public issue, 
Registered without articles of association. 


CITY NOTES. 


Consolidated Electrical (Co, 


Tue third ordinary general meeting was held on Wednesday, 
August 2nd, zt River Plate House, Mr. Herbert Allen presiding. 
The CHAIRMAN, in proposing the adoption of the report (see 
next page), said he was happy to be able to address them in a less 
apologetic strain than on former occasions. There was only one 
really disconcerting feature in the report, and that was the loss of 
£3,595 on the manufacturing branch of the business. He did not 
think that loss would come as a great surprise to the shareholders, 
for in the last report they more or less prepared them for some loss, 
and, as a matter of fact, the amount was a mere bagatelle in com- 
parison with what they had lost in previous years on their manu- 
facturing business. It was unfortunately a fact that the company 
had been engaged in a trade in which it was impossible in these 
times, and in this country, to make any profit, uuless one was 
operating on a very large scale. In the small way in which they 
had been conducting the business, he was quite satisfied that they 
could never make a profit out of the manufacture of telephone instru- 
ments. That was not a political meeting, but he could not help 
saying that the reason for the unsatisfactory state of the electrical 
engineering ttade was what was misnamed free trade in this 
country. They were not the only concern engaged in that trade 
who were losing money. The position of the trade got worse year 
by year. Some of their rivals, and those who conducted their 
operations on a vastly larger scale than they did, made an astonish- 
ing display of figures, but to those who could read between the 
lines, those big companies showed the same tale of loss that they 
did, and he was convinced it was only a matter of time when those > 
concerns would have to tell their shareholders the same unpalatable 
truths that he was telling them that day. Apart from the loss on 
the manufacturing part of their business, the profit and loss account 
would not look amiss, and he claimed that it fully redeemed the 
hopes be held out to the shareholders at the last meeting. He told 
them that they would effect many substantial improvements by 
various changes they were then making, and while their total net 
revenue for the past year showed an increase of £2,018, equal to 
about 100 per cent., their administration expenses had decreased 
by about the same proportion, having amounted to £1,553 as 
ngainst £2,680. As they stated in the report, the adverse balance 
of £3,595 was arrived ut without any deduction having been mado 
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for depreciation. They had let their premises at Coventry, which 
was more than a set-off against any depreciation in their freehold 
or leaschold premises, and as to the plant and machinery, they bad 
maintained that out of revenue. The previous year they wrote off 


enormous sums for depreciation, and therefore there was no necessity . 


to do anything in that direction on the present occasion. The 
principal falling off in the telephone department had been in the 
Government departments. There had been no fault to find with 
the quality of the goods; it was simply a question of price. For- 
tunately, in place of the unremunerative telephone business, they 
had recently succeeded in attracting into their factory a consider- 
able amount of work connected with tramways. ‘They had almost 
completed an agreement for the disposal of their Canonbury works 
asa going concern, and if that were effected, there would be no further 
loss there. The compauy would still retain au interest in the con- 
cern as shareholders, and if the negotiations were successful, the 
business would be taken over as from March 31st last. The 
directors’ efforts would then be directed to developing the invest- 
ment assets, until such time as they could be realised with advan- 
tage. In the meantime the shareholders should be receiving mode- 
rate dividend . He believed there was a prospect of their paying 
a dividend next year. The mainstay of the company was its in- 
vestments, and he bad little hesitation in saying that they were 
worth £30,000 more than the figure at which they appeared in the 
books, and he believed they would show a further increase of from 
£12,000 to £20,000 within the next 12 months. It was mainly 
through the Anglo-Portuguese Telephone Co. that the position of 
the company had improved. Whereas the trading loss before the 
reconstruction was between £10,000 and £12,000, it was now under 
£4,000, and there was no debenture debt. 

Mr. C. WoorLEYy seconded the motion. 

A long discussion ensued, in the course of which Mr. W. R. 
Lawson asked the chairman whether he would consent to the 
appointment of a committee to look into the accounts of the old 
company and to inquire into some of the points that had been 
raised at the mecting. 

The CHAIRMAN said he should regard the appointment of a com- 
mittee as a reflection on the board, and also as a reflection upon 
himself. However, he would say this—that if any shareholder 
liked to come to the office and ask for any documents, nothing 
would be refused. : 

Mr. Lawson said that would bo perfectly satisfactory to himself, 
and he believed it would meet the wishes of the shareholders 
generally. 

The report was then adopted. 

The following is a copy of the directors’ report :— 

“The accounts for the year ended March 31st, 1905, show an 
adverse balance on trading account (exclusive of depreciation! of 
£3,595 16s. 8d., which is, however, reduced by sundry revenue 
credits to a net loss on the vear of £717. But for the loss incurred 
in the manufacturing brauch, there would have been no cause for 
disappointment with the result of the year's operations, as in every 
other direction the financial position of the company has been 
materially improved. The greater part of the trading loss was 
made in the earlier part of the year under review; in the 
last few month the factory has been decidedly busier on fairly 
remunerative work. Nevertheless, the directors, in pursuance of 
the policy foreshadowed at the last annual meetiny, have under 
consideration the disposal of the Canonbury works, and negotiations 
with that object iu view are in progress. Technical obstacles have 
prevented the payment of the dividend due on the preference 
shares, but it is hoped these may be shortly overcome.  Further- 
more, there is a reasonable prospect of dividends being resumed on 
the ordinary shares at the close of the curreiit financial year. The 
diligent attention of the board has been given throughout the vear 
to the company's investment assets, in which several beneficial 
changes have been effected. The Edison Gower-Bell Telephone 
Co., one of the company's subsidiaries, has been put into liquida- 
tion, and certain economies of administration have been cffected 
thereby. By this step, also, the company acquires a large number 
of shares of the Anglo-Portuguese Telephone Co., instead of being, 
as formerly, only indirectly interested in that company. Although 
the investments have undergone considerable change, and have 
greatly appreciated in value during the past year, they are retained 
in the balance-sheet at the very low valuation put upon them a 
year ago. The directors hope to be able to announce at the forth- 
coming general meeting a further important addition to the invest- 
ment assets of the company ; as stated in the last report of the 
directors, it is to these that the proprietors must look for the 
recoupment of past losses and disappointments.” 


Dublin and Lucan Electric Railway Co. 


THE directors’ report to June 30th, 1905, says that the receipts and 
disbursements respectively for the half-year are nearly identical 
with those of the corresponding period of last year. After pro- 
viding for debenture interest there is an available balance of £1,249 
6s. 5d., out of which the directors recommend the payment of the 
usual half-yearly dividend (£475) on the 5 per cent. preference 
shares, and of three months’ arrear of dividend on those shares 
(4237 10s.). Also that £400 shall be paid to the contractors on 
account of the principal sum remaining due to them for electrical 
equipment, and that the balance of £136 16s. 5d. shall be earried 
forward to next half-vear. The above-mentioned payments of 
£237 10s. and £400 will clear off all arrears of dividend on the 
preference shares to June 30th, 1905, and reduce the electrical 
equipment debt to £1,600. 

The train mileage was 54,826, against 54,626 in the corresponding 
half of last year. 


Great Northern and City Railway Co. 


THE Earn oF LAUDERDALE presided at the half-yearly meeting held 
last Friday at Westminster Palace Hotel, and, in moving the 
adoption of the report, he said that no comparison of the corre- 
sponding period of 1904 was practicable because in that period the 
circumstances were exceptional and they were only open for 44 
months. The capital account for the half-year was only £575. The 


' estimated expenditure for this half-year was £100,000, which was 


for the payment for the equipment of the line from Drayton Parketo 
Finsbury Park, and for additional rolling stock as explained at the 
last meeting. The money had not yet been expended, so it appeared 
again as before. The receipts from all sources had increased by 
£9,731 during the half-year, as compared with the half-year ended 
December, 1904. The average earnings per week were £1,778, 
against £1,404, showing an average increase of £374 per week. 
The passengers carried were at the rate of 445,830 per week, against 
201,062, an increase of 44,768. Those figures were exclusive of 
season tickets and were most encouraging. From the opening of 
the line they had had a continuous increase and they hoped that it 
would be maintained in the future. Building operations in the 
district between Wood Green and Tottenham were being extensively 
carried on and that ought to contribute additional traffic to the line 
seeing that it formed very convenient connections at Finsbury Park 
with the tramways servine that district. In regard to the actual 
working expenses, the rate payable to Messrs. Pearson’s on that 
account was, and until the company took over the line would be, 50 
per cent. of the gross receipts, and they did not at present see any 
reason why, when the company worked the line itself, that should 
be execeded. Whether that would be so or not depended, of course, 
upon the increase or otherwise of the traflie. Messrs, Pearson 
reported that the ratio of working expenses to reccipts had 
diminished cach half-year since the opening of the line, and they 
were in a position to deal with a large increase in tratlic without 
materially increasing the working expenses. ‘There had been only 
one slight interruption of tratlic during the half-year. The number 
of trains bad been about the same as detailed at the last half-yearly 
meeting. and the number of passengers had increased trom 5°65 to 
768. Provision was being made for additional rolling stock to 
meet the expected increase in the winter trafic. Contracts had 
been given for the supply of additional cars, and these would be 
delivered from time to time commencing in October next. The 
directors were still of opinion that the extension to Lothbury 
should be undertaken as soon as the opportunity of raising the 
necessary capital admitted. 
The report was adopted. 


Anglo-American Telegraph Co. 


THe half-vearly meeting was held on Friday last at Winchester 
House, Mr. F. A. Bevan presiding. 

The CHAIRMAN, in moving the adoption of the report, said that at 
the last meeting he ventured to take a somewhat «anguine view of 
the prospects of the company forthe half-year which had now come 
to a cunclusion, and though, perhaps, he might have been a little 
over sanguine, he thought that on the whole the prospects he 
held out had been fairly justified. They would have liked to have 
been able to pay the dividend to which they had been accustomed— 
lós. for the last quarter as well as for the firs quarter of the year, 
but although they had not quite succeeded they were able to pay 
l4s., making 20s. for the half-year, as against 25s. for the corre- 
sponding period of 1904. That meant that they were paying the 
shareholders £14,000 more in dividends than they did last half-year, 
which he considered very satisfactory. The trafhe receipts had 
Increased by £15,711. The working expenses had increased by 
£2,130. Most of that was due to increases in salary, but, as they 
had carried 1,000,000 more words, they had naturally required 
more hands. The ordinary expenses of the ss. Minia had increased 
by £1,856 as she had been very busy ^n repairing the 1873 cable, 
The total increase of expenditure in the half-year had amounted to 
£5,346. The increased balance of £2,065 from December, 1904, 
gave them £12,717 for additional dividend. ‘They had actually 
distributed an extra £14,000, and to do that they had taken £1,252 
out of the amount that they brought forward from the previous half- 
year. The new half-year had commenced with an increasing traffic 
week by week during July, but he would like the shareholders to 
bear in mind that in the last half of 1904 there were very large 
increases during the last few wecks, which went up to £13,000 and 
£14,000 a week of gross traffic, and they could hardly expect 
to have those large increases again. Looking at the renewal 
fund for the year they had added from the revenue £20,000, 
and interest on investments had yielded £30,354, bringing the 
fund up to a total of £1,038,030. Unfortunately, however, they 
had had to deduct £13,681, being the balance of the cost of putting 
the Minia into perfect repair, and £35,182 had been expended in 
repairing two breakages which had occurred in their 1873 cable— 
£27,000 of which appeared in last year's accounts, and £8,000 in 
this. That cable had been in use for 32 years, and they must 
not be surprised at having had to spend such a large sum on repair- 
ing it, but it pointed to the importance of keeping the renewal 
fund at a large figure. After those deductions had been made, the 
fund stood at £955,725. He regretted to say that the Newfound- 
land legislature had taken it into their heads to impose a tax upon 
the company which amounted to £1,000 for their cables, and also 
other minor taxes upon messages, and it looked as if they would 
have to pay £4,000 or £5,000 per annum, if not more. The 
directors were very carefully considering the matter, and would do 
all in their power to try and get the legislation reversed, but they 
must not be too sanguine aa to the results of any action they might 
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take. Besides that, they had invited another company to land a 
eabla on their shores, so as to connect Newfoundland with Amcrica, 
so that they would now have—what they had never had before in 
that Colony—competition. With regard to he P. Q. case, the 
Court of Cassation had confirmed the judgement of the Appeal 
Court of Rouen in the company’s favour, and no further appeals 
were now possible. They could only now accept whatever assets 
might be handed over to them, but he was afraid they would be 
very small, 

Sir GERALD FITZGERALD seconded the motion, and the report 
was adopted. 


Liverpool Overhead Railway Co. 


Tye directors’ report for the half-year ended June 30th says that 
the gross revenue receipts amount to £39,918, and the working 
expenses TO £31,749. 

The number of passengers carried during the 
as follows :— 


last two years is 


Half-year Half-year Hnlf.ycar Half.year 


endinz ending endiug ending 
Dee. 31, June 30, Dec. 31, June 30, 
1903. 1904. 504. 1905. 
First class ES T és 766,160 735,223 705,215 673,637 
Second class ineluding tramways)., 8,670,404 3,402,444 3,523,085 — 3,160,653 
Workmen (special return tickets)... 1,459,939 1,486,754 — 1,581,552 1,711,523 
Total 5,856,508 5,624,421 5,613,952 — 5,558,113 


The directors regret that they are unable to report any improve- 
ment during the past half-year. The number of passengers carried 
was 66,308 less than during the corresponding period of 1904, but 
the reduction in the fares of the second class has more seriously 
affected the earnings, which show a reduction of £1,946. ‘The 
balance on the working account for the half-vear, after providing 
for interest on debentures and dividend on preference shares, 
amonnts to £593, which the directors recommend should be added 
to the balance brought forward from last half-year. 


REVENVE ACCOUNT. 


£59,191 8 9 


Receipts from passenger traffic amount to 
"26 19 3 


Miscellaneous receipts and interest 


£30,618 R 0 
31,749 3 10 


£X,169 + 2 
4.029 1 9 


£4,140 2 5 
3,743 4 B 


Less working expenses .. T 


Dednet interest on mortgage debentures, and on calls 
paid in advance 


Add ba'anee brcught forward, December 31st, 1904 .. 
Leaving available for dividend T .. £723 6 8 
Out of this balance the directors recommend the declaration of 
a dividend of 5 percent, per annum on prefercnee shares (less 
income-tax), leaving a balance of £4,336 11s. 6d. to he carried 
forward, 


—— ee 


Central London Railway Co, 


Ox Wednesday, August 2nd, Sir Henry Oakley presided at the half- 
yearly meeting held at Holborn Restaurant. In moving the 
adoption of the report, he said they had spent £11,000 on capital 
account, £8,000 of which had gone for improving their condensing 
apparatus at Shepherd’s Bush, which, when the arrangements were 
finished, they hoped would lessen the consumption of coal. There 
was no alteration in the working stock. They had spent, this year, 
between £300 and £400 for improving and enlarging one or two of 
their sub-stations and in connection with ventilation. Thev had 
not done enough in the way of ventilation, but, by improving the 
arrangements, they were gradually extracting the air at each of 
their stations; by doing that they were, he thought, removing all 
canse for complaints as to the ventilation. ‘Turning to the revenue 
aecount, they had carried, on the whole, a greater number of 
passengers by 68,000, but the peculiarity of it was that the ordinary 
passengers had increased by 90,000, but the workmen carried at 
half fares had fallen off by 30,000. The total number of workmen 
married in 1904 was 3,081,000, in 1905 they numbered 3,051,000, a 
reduction of 30,000, but the number lost was comparatively 
small in proportion to the total. The expenses of working 
were the same cxcept for the rates and taxes, which were 
a sort of bugbear which was ever pressing on them. They 
paid during the half-year £14,752, or £500 more than in the 
corresponding period, for rates and taxes. But for this there 
was only a difference of £30 or £40 in their working expenses, 
therefore, there was nothing to explain. The net result was that 
they had a balance of £90,201, as against £89,836 in the corre- 
sponding half-year of last year. After providing for the dividends 
aud putting aside £10,000 for the deferred stock earned in the half- 
year they would carry over £34,000. They brought into the half- 
year £22,000, so they therefore earned 4 per cent. and had £12,000 
additional undivided profit for the half-year. They found that 
they were better off than the other underground railways for they 
had an inerease whereas the others had suffered a loss. They 
had now carried 214,277,000 passengers without an accident. He 
thought that did great credit to the manager and staff. The train 
earnings per mile was 5s. 6d. They began at 4s. 10d. and they had 
now reached 5s. 6d., practically the highest figures. The working 
expenses were stationary. That indicated that if they increased 
substantially the earnings per mile they would be able to continue 
their present cost of working. Another subject of interest to the 
shareholders was the proceedings in Parliament and the Royal 
Commission Report. They would remember that they deposited a 
Bill in Parliament for the continuation of their railway so as to 
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make it a complete circle. It was suspended early in the Session, 
and only a day or two ago they had been informed that neither 
theirs nor any other competing Bill could go on this Session, They 
had, therefore, withdrawn it. The Report of the Royal Commission 
had recently been issued, but it was impossible to express any opinion 
regarding what the Commission recommended. The broad suggest LoS 
thev made were that a skilled tribunal should be appointed to 
consider all schemes, and that they should either recommend to 
-arliament, or be authorised by Parliament to deal with, all appli- 
cations for the construction of trams, railways, or tubes. The 
board, after close consideration, found it impossible to express 
auy opinion as to the course they ought to pursue in the next 
Session until it was known whether a tribunal would be appointed. 
Therefore, he had only to report that day that the Bill they 
deposited this year was gone, and if they decided to bring it up 
again it would have to come before the shareholders at their next 
meeting. The only other matter was the Bill of the Great Western 
Railway Co., which they supported, for they looked upon it as the 
beginning of the opening of tae Great Western suburban district, 
Lord RATHMORE seconded the motion, and the report was adopted, 


Great Northern. Piccadilly and Brompton 
Railway Co. 


THe half-yearly ineeting was held. on Thursday of last week at 
Hamiltou House, Victoria Minbapkment, Sir Henry Fowler, M.P., 
in the chair. 

In proposing the adoption of the report, the Casia said that 
the capital expenditure during the half-year bad amounted to 
£051,750, and the estimated expenditure during the current halt- 
year on Capital account was £650,000. The engineers’ reports on 
the progress of the works were most satisfactory. So far as the 
Holborn to Finsbury Park section was concerned, the whole of the 
tunnels for the two lines of way had becu driven and lined with 
cast-iron from Finsbury Park to Holborn with the exception of 
two short lengths of small tunnel immediately north of Holborn 
station, which were well in hand and would shortly be completed. 
At Finsbury Park station the-works were practically complete. 97 
per cent. of the concrete for the permanent way read-bed had been 
laid in between Finsbury Park and Holborn. In the South 
Kensington to Holborn section, with the exception of the station 
tunnels at Holborn and about 320 lineal yards of running tunnel to 
the southward, the whole of the running and station tunnels 
on that section had been completed. The lift. shafts at all the 
statious and the connecting passages had been nearly all com- 
pleted, aud the construction of the platforms had. been prac- 
tically completed at the following stations :—Brompton Road, 
Sloane Street, Hyde Park Corner and Down Street. At Dover 
Street and = Pieeadilly Cireus stations the platforms were in 
progress of construction. Up to date 47 per cent. of the 
eonerete for the permanent way road-bed had been completed. 
Practically the same rate of progress had been made on the 
Earls Court section. The directors were quite satisfied with 
the way in which the work was being performed and the 
rapidity with which it was being carried out. The Undereround 
Electrie Railways Co. had paid their reut up to June 30th under the 
terms of the lease which admitted of the payinent of a dividend at 
the rate of 4 per cent. per annum 

Lord Farrer seconded the motion, aud the report was adopted. 


Waterloo and City Railway Co. 


THe half-yearly meeting was beld on Thursday of last week at 
Waterloo Station, Sir Charles Scotter presiding. 

The CHAIRMAN, in proposing the adoption of the report, said that 
the accounts did not present any noteworthy features, The receipts 
were £200 more and the expenses £299 less than in the corresponding 
period a year ago. The dividend was the same viz., 3 per cent., 
and the carry over was £658, which included £256 brought forward 
from the last account. As they needed only £675 to pay F per 
cent. dividend, it would be seen that they very nearly earned that. 
Apparently there had been a falling off of 8,000 in thy number 
of daily passengers, but that was more than made up for by the 
increase in the season tickets. If they made an estimate of the 
number of journeys made by season ticket holders and added them 
to the other passengers they got a total of 2.775,127, against 
2,729,982 in June, 1904, or an increase of 45,145. The amount 
received in fares was £17,522, and the fare per passenger worked 
out to 1'51d., or a fraction over 14d. This was slightly better than 
a year ago when it was 149d.. or just under 14d. The cost per 
train-mile worked out at 1s. Bid. as compared with 1s. 91d. This 
decrease was chiefly accounted. for by the fact that a year ago the 
working expenses included a sum of £300 for compensation to an 
unfortunate passenger who met with an accident when aliehting 
from a train at Waterloo. The result was that the net receipts 
were more than sufficient to pay 3 per cent. on the Waterloo and 
City capital, and under the working agreement the South-Western 
Co. were entitled to retain one-third of the excess, A dividend at 
the rate of 3 per cent. per annum would absorb £8,100, leaving 
£658 to be carried forward. ‘They did not anticipate any further 
expenditure on eapital account. 1f more capital were wanted there 
still remained £105,000 available as borrowing powers. He need 
scarcely refer to the report of the London 'Traflic Commission ; it 
was & very lengthy document, and they must wait and sce whether 
any, and if so what, effect was given to the recommendations. It 
was no doubt desirable for Parliament to deal with new schemes on 
some definite plan, and there was also no doubt that these tube 
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lines, four of which had now been at work for some timo, must 
; afford great relief to the tratte in the streets. 


The Hon. H. W. CAMPBELL seconded the motion, and the report 
was adopted. 


K 


Nernst Electric Light, Ltd. 


Ix the circular issued by the secretary for the extraordinary general 


meeting to be held on 14th inst. to coufirm the agreement with the 
A.X.G., the seeretary says ;— 


I am instructed by the directors to inform you that the board at the last 
meeting held proxies representing, approximately, £50,000 of the whole share 
capital of the company. There was, however, no necessity for a poll, Resolutions 
1, 3 and 4, were carried by the re juisite statutory majority, their being only 
three dissentients with regard to No. 1, and one with regard to 3 and 4, and it was 
mutually agreed between the shareholders and the directors that Resolution 2 
should be moditied by a reduction of the sam proposed to £2.000 and this was 
carried nem. con. A formalagreement embodying the offer negotiated in Berlin 
on July 11th has been prepared and completed with the Allgemeine Electricituts- 
Gesellschaft dealing, in detail, with formal matters which were not. considered 
by the directors to be sufficiently dealt with. This document has been now 
executed by both companies and any shareholder can inspect a copy during 
business hours at the office of thi» conipany, 


Armorduct Manufacturing Co.—The capital of this 


company has just been increased by the creation of a further 1,000 
ordinary shares of £5 each — i.e., £5,000, 


W. T. Henlev's Telegraph Works Co.—The dircetors 
have declared an interim. dividend on the ordinary shares at the 
rate of 10 per cent. per annum, less income-tax, for the half-year 
ending June 30th last, payab!s September Ist. The interim 
dividend for 1904 was at the same rate. 


Stock Exchange Notices.—Applications have been 
made to the Stock Exchange Committee to appoint a special 
settling day in and to grant a quotation to-— 


Babcock & Wilcox, Ltd. - Further issue of 270,000 ordinary shares of £1 each, 
Nos. 530,001 to 800,000. 


And to allow the following securities to be quoted in the Otlicial 
List: = 


Havana Electric Railway Co.— 86,957,000 Consolidated Mortgage 5 per cont. 
50-year coupon bonds of 1952 for 81,000 each, Nos. 1 to 6,957. Shawinigan 
Water & Power Co. $2,000,000 5 per cent. consolidated first mortgage bonds, 
Nos. 401 to 483, 1,851 to 2,000, 2.517 to 2.586, 2,021 to 2,802. 2.805 to 3,025, 3,036 to 
3,041, and 3,041 to 4,00 of $1,000 each, and 4,305 to 4,560 and 4,895 to 5,000 of 
8500 cach, 

The Committee has appointed special settling days as under:— 

Wednesday, August 16th.—American Telephone and Telegraph €0.—-3,6580,000 
4 per cent. collateral trust bonds of 31,000 cach, allotted in London, Nos. 55,782 


and 55,733, 56.551 to 26,906, 27,401 to ST ARG, 54.633 to 58,657, 61,848 to 61,8«0, 61,929 
to 61,931, 62,369 to. 62,383, 66,002 to 66,267, 66,526 to 67,000, 67,251 to 67,745, and 
67,751 to 69,980. 


Wednesday, August 23rd. -- Metropolitan Electric Tramways, Ltd.—-182,181 
ordinary shares of £1 each, fully paid, Nos. 1 to 40,785 and 249,942 to 391,337. V 
The Committee has also ordered the undermentioned to be quoted 
in the Official List:-— = 


Edinundson's Electricity Corporation, Ltd.— Further issne of 10,000 ordinary 
shares of £5 each, fully paid, Nos. 70,001 to 80,000. 


Chilian Electric Tramway and Lighting Co—The 
meeting of this company was held on 2nd inst. in London. Sir 
Julius Wernher, in moving the adoption of the report and accounts, 
stated that the accounts submitted to them for the year 1904 showed 
a very satisfactory increase on the figures of 1903. They had 
carried. 4,400,000 more passengers than in the previous year, and 
had a 50 per cent. higher profit in the lighting department, which 
seemed to be moving more in accordance with original estimates. 
They might look forward to large increases in that department, as 
the greater part of the town was without electric light. Sinee the 
closing of the accounts, the Deutsche Uebersceisehe-Gesellschilt, of 
Berlin, had become interested in the company, by acquiring a 
controlling interest in its share capital, 


Companies Struck off the Register.—The following 
companies have been struck off the Register, and are dissolved :— 


Benfleet Eleetrie Light and Engineering Co., Ltd. 
Burn's Patent Tram Car Lifeguard Syndicate, Ltd. 
Cable Members Club Co., Ltd. 

Cardiff and Penarth District Light Railway Co., Ltd. 
Electrical Thawing Syndicate, Ltd. 

Electric Fur Machining Co., Ltd. 

Metal Electro Amalzamating Syndicate, Ltd, 

News and Entertainment Telephone Syndicate, Ltd, 
O'Brien-Lennard Electrical Installation Co., Ltd. 
Simplon Tunnel Syndicate Co., Ltd, 

Steam Users Patents Co., Ltd. 


Weymouth Electric Light and Power Co., Ltd. 


South Wales Electrical Power Distribution €0,— 
An extraordinary general mecting of this company was held at 
Carditf on Saturday, when it was resolved. to ereate A 100,000 
additional debenture stock, bearing interest at the rate of 5 per 
cent. per annum, being the fourth and fifth instalments of £250,000 
ach, part of the £250,000 whieh the company is empowered. to 
borrow under its Act. | 


Prospectus, —Bombay Electric Supply und Tramirays 
Co — The Electric and General Investment Co. is offering £600,000 
44 per cent, debenture stock. in this company for sale at par, also 
60,000 6 per cout. preference shares of £10 each. 


The list is to 
close on Monday, 


STOCKS AND SHARES. . 


[] 


Wednesday evening. 4 
Prace has again assumed the position of paramount factor in the 


Stock Exchange markets, and while business i8 not brisk, quotations 
are well maintained on the hope of a satisfactory conclusion to the 
negotiations, Money continues plentiful, and the holiday month 
finds an unusual amount of capital ready for investments of a 


tempting nature. The fate of the Administrative County Bill will 
be settled, for the present session, while these notes are goiug 
through the press, but, so far, the probable massacre of the Bill bas 
not affected prices. Nor is it likely to do so. 

Fluctuations are few and far between. Supply shares have 
improved upon their firmer front in several cases. Metropolitan 
Ordinary are 4 better at 10, twice their nominal value, and the 
buying of late has been very strong. It is prophesied that the 
company is now upon a dividend basis, of which 10 per cent, 
will prove the lowest distribution. County of London Ordinary 
moved up 4 to 87, being now quoted 83 to 91, and the two Pre- 
ference shares of the Charing Cross City undertaking recovered 
their slight decline of last week. Perhaps the City companies 
may benefit to a very gmall extent from the illumiuations in 
honour of the French visitors. Edmundson’s and Urbans show no 
variation, The new issue by the latter company was less successful 
than had been reasonably anticipated. Charing Cross Debenture 
came to market the other day, the price thereupon receding a 
point to 104. Brush Preference rose ] to 14 upon a little buying, 


and South Metropolitan Ordinary and Preference are both py 
firmer.: 


Newecastle-upon-Tyne  Electrie Ordinary are 8, and the Pre- 
ference 6, for old and new shares alike in each instance. Hove 
Electries are 8, Folkestones 53, and business bas been done in 
Oxfords at 63. Bournemouth Ordinary are 12, the Preference 10}, 
and Bromley Ordinary 53. 

Home Railway descriptious have generally impreved upon pubji- 
cation of some fairly good dividends by the “ Heavy ” lines, But 
the electrical section is dormant. Great Northern and City Pre- 
ferred are creeping up, and show a rise of 5s. at 51 upon the recent 
hopeful report. For a long lock-up investment the shares leok 
attractive, and they might possibly rise an early sovereign upon 
any continuance of the demand, East London stock is 5. Distriets 
cased off to 36], and Metropolitans to 91. Of the less familiar 
stocks, we may mention that Baker Street and Waterloo Debeuture 
is 102, Charing Cross and Euston certificates 50, and Creat 
Northern and Piccadilly script 501. Central Londons display no 
change. l 

At the meeting of the London Road Car Co. on Tuesday, the 
chairman referred to the improvement in the receipts per car as the 
first-fruits of the motor-bus. He spoke guardedly on the subject 
of the new traction, but the caution may have been due to a desire 
to prevent his words being put to unlicensed purposes by interested 
parties, The price of the £6 shares is now 68. London United 
Preference have eased to 97, but in spite of the dull Bank Holiday 
and the competition of the new river service for popular favour, 
the trams were mostly packed to overflowing on each day of the 
recess, Calcutta Trams remain good, a buyer having to give 99 
earlicr in the week. British Electries, on the other haud, are still 
dull. Several new power companies have been brought to within 
speaking distance of the final prospectus, but for such ventures a 
postponement of the issue until later on in the autumn will pro- 
bably be considered prudeut. South Wales Debenture stock is 109, 
and the shares 81. Cleveland and Durham Debenture appears to 
be worth buying at par. North Metropolitan Trams eased to 4} 
upon the County Council's offer of immediate purchase of the under- 
taking. 

Prospects of a party fight in the House of Commons over the 
telephone agreement caused the trifling drop of 4 in National Pre- 
ferred and Deferred, the other varieties holding their ground. 
The Debenture stocks show a tendeney to harden. United River Plate 
Telephones are 4 better at 74, and Chili Telephones have regained 
the 2s. 6d. they shed a week ago. These movements are greater 
than those in the telegraph market, where the changes seem trivial. 
Amazou shares rose ] to 2}, and Cuba Telegraphs are 4 firmer at 8$, 
the latter merely replacing an earlier loss. Anglo-American Pre- 
ferred at 1054 is the fraction lower. At 12, Henley's are unaltered, 
the interim dividend being announced at the rate of 10 per cent. 
Callender's stay at 10}. Telegraph Constructions are 32. Manu- 
facturing shares as a whole keep steady. Babcock & Wilcox at 33 
are à harder, and the Preference are 1%. Willans & Robinson 
Ordinary, Preference and Debenture have 14, 3 and 754 for their 
respective quotations, and at 50s. Westinghouse Preference have 
moved down a fraction, | 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


| Business done | 


Btock Closin Closin Ri 
Present or Dividends for the last g ing week ended net 
NAME. Quotations Quotations or 
Issue. Bhare. four years. August 2nd. | August 9th. Angust LEN Fall — 
j | 
1902. 1908. | 1904. | 1905. Highest Lowest. 
84,800 | African Direct Telegraph, 4 % Debs... — ..  ../ 100 | 4 4% (4%!) .. 98 —101 98—101 y "ud 
96,000 | Amazon Tei i & shares, Nos. 1 to 25,000 10 Ni Nil Ni s 21— 29 9 — 34 24 911. 
119700 | Do. do. " 59% Debs., Nos. 1 to 1250 Red. | 100 | Nil | Nil | Nil | | 70 — 75 70 — 75 T3 ! 
163,580 | Anglo-Americaf Telegraph .. ; .. | Stock | 60/6 61s. 27% 29s 58 — 60 xd 58 — 60 o 
31182910 | Do. do. do. G9, Pref. ..  ..|Btock | 6% | 6% | 54% | 58s 1054—1064 xd | 105 —106 xd | 1 1023 
3,118,210 Do. do. do. Deferred T .. | Stock 1/- 28. il 134— 13 pa 18 18:3? 134 + 
44,000 | Chili Telephone, Nos. 1 to 44,000 6 6 % 7 8 | 71—71 7jxd | NU i wes 
1,982,800 | Commercial Cable Sting. 500 year 4 % Deb. £ Bk. Red. | Stock | 4 4 4 964— 4— 5 
16,000 | Cuba Telegraph . ; 10 6438 |10 5 | 8 — 9 rà 
6,000 Do. 10 9 Pref. va hs » 10 10 5 10 i 17 — 18 17 — 18 173 M 
12,981 | Direct Spanish Telograph, Ord. fs vs 5 4 4 4 8à— 38 s 
6,000 Do. » com, Pref. i 5 10 10 10 % 9 — 9 — : | 
80,000 Do. zx 50 4 43 4 | ; 100 —103 100 --108 100 99i | 
OTIN | Direct United States Cable ^" ^ 90 s 8 4 d uł Màxd| 1H— llàxd | .. | 
74,500 | Direct W. India Cable, 44 % Reg. Deb., 1tol, 200, R.| 100 44 % 99 —101 99 —101 , < "T - 
4,000,000 | Eastern Telegraph, Ord. Stock | 7 7 7 9$ 1044—1064 xd 3 —145 ' 1443 1424 | m» 
2,000,000 Do. 84 Pret Stock 100 83 8j 34 89 — 91 xd 89 — 91 90 NU 
1,886,814 Do. 4% Mort. Deb. Stock Red. Stock | 4 4 4 107 —109 107 —109 l re Eo ws 
Eastern Extension, Australiasis, and China Tele. 10 7 7 7 133— 141 183— i 14$ lo |... 
602,400 | Do. Deb. Stock . Stock | 4 4 4 | 107 —109 1044 — 106Àxd . — 2h 
800,000 | East& 8. Afric. Tel., 4 Mt. Db., 1to 8,000, red. 1909 100 4 4 4 4o i 99 —101 xd, 101 —103 vs vs 
200,000: ' Do. 4% Reg. M. Debs. (Mauritius Bub. ) 1 to co 25 4 e 4 4 $ 101 —103 1004— 102 ss | +4 
180,987 | Globe Telegraph and Trust .. o.. —.. 10 [281679] 54 ng hs 1 104 xd | 10j— 10]xd | ioj |. 
180,887 Do. do. 6 % Pref. : is 10 6 96 6 6 ] 14d— 148 xd | « 14$— l4gxd 14 Mes wd 
150,000 m Dorem Fotograph C! Copenhagen 10 124% |15 24 96 us 85 — 85 — 36 8t, 35A | 
alifax an ermu able, 4 1st Mort. E m | 
46,500 Debs within. Noe. iA. MO Red. | 10 | 44% | 44% | 4336 99 —101 99 —101 i ME. 
11,000 | Indo-European Telegraph x .| 25 | 10 % 10 % 19 96 us 5s} 514—- 534 524 |. 52% | 
72,680 | Monte Video Telephone Co., Ltd. Ord. vs ai 1 8 8 "i — Á T | 
1,988,993 | National Teiepuons, Pret. Stock ae M ..| 100 6 X 6% 6 6 9 108 —109 xd | 1074—108}xd 108 107& | 
1,968,687 | Do. Def. Stock | |: l] M0 | 4% | 5% | 5 5% | 14-106 xd) 1004 1 xd | 1 103 
15,000 Do. do. 6 % Cum. 1st Pref. .. vs 10 6 6 2 6 6% | 124— 134 xd 12 13Àxd : iA vs 
15,000 Do. do. 6 % Cum. 2nd Pref. .. 10 6 6 6 6% 12 — 18 12— 1 198 is 2A 
360,000 | Do. do. 5 96 Non-cum. 3rd P., 1 to 250,000 5 6 b 96 5 5% b&— 5% xd 5j— 6 54h 5) ++ à 
2,000,000 Do do. 84 95 Deb. Stock Red. .. | Stock | 34 8196 83 ; 99 —101 99 —101 100 "i MON 
1,689,503 Do. do. 4% Deb. Stock Red. 100 4% 4 4 : 1024— 104 108 —105 1043 1034 + 4 
ae Oriental Telep. and Elec. 1 to 171,504, fully paid 1 6% 64 ng à 1à— 1, 14— lfr £s ei es 
50,000 Do. do. do. 6% Cum. Pref, : J 1 6 6 6 : li— 1} ] ld . 
100,000 Pacific € European Tel., 4 % oe pee ltol ,000 100 4 4 4 ; 97 —100 97 —100 à 
11,888 | Reuter's : , 8 5 5 5 . T 8 Um 8 
$93; | Submarine Cables Trust us è E .. | Cert. 6 6 6 bs se 126 —129 1 129 
58,000 | United River Plate Telephone 5 7 8 8 $ EM 63— 7 7— 7 Tf +4 
Do. 2 um. Pref., Nos. 1 to o 40,000 5 5 b b ‘ 5 6 ; 
179,947 Do. Debs. .. Stock | 5 5 5 96 : 1074— 109: 1074—1094 
15,6001 | West Nirekin Tele «graph Shares : 10 2 4 45 ; 9 
008 | W. Coast of Ame 1 to 30,000 & 53,001 to D8, 008 24 Nil Nil il : of — * m— È ; 
150,000 Do. 4% Debs., 1 tol ,500 guar. by Braz. Sub. Tel. | 100 4 4 4 —101 * 99 —101 
ll Western Telegraph, Ltd., Nos. 1 to 207,980 10 q 7 7 133— 14} 183— 14i M | BiR . 
Do. 5 % Debs. 2nd series, 1906 | 100 5 5 6 100 —102 100 —102 
Do. do. 4% Deb. Stock Red. .. | 100 4 4 4 102 —101 102 —104 1083 : i 
88,821 | West India and Panama Telegraph .. M - 10 Ni N il 4— 4— 
94,563 ° Do. do; 6% Cum. ist Pref. is m 10 7 1% OS 8 — 8— 8 as ; 
4,609 Do. do, 4 Cum. 2nd Pref. ; ‘fe 10 Ni Nil Hd eu 5— 51— 
80,000! Do. do. X; Debs., Nos. 1 to 1 ,800 .. | 100 b 96 5% 595 .. 100 — 103 100 —103 "S 
|! | ! 
TR | a MM MN NEN 
ELECTRICAL DER i MANUFACTURING AND INDUSTRIAL COMPANIES. 
30,000 | British Aluminium 7 95 C um. Pref. .. T M 5 Nil Nil Nil nt 43 m 44 54 
| Do. do. HANG ;, Cum. Pref. .. (3 b Nil Nil Nil os 43 5à 43 54 
20,000 Do. do, 34 Pudding Certe. + sg 5 M 6 oF 25 91 2: 31 
800,000! | Do. do. 5% 1st Mort. Deb. Stock Red. | Stock 5% b 96 5 9 r 99 —103 99 —103 T 
British Electric Traction is y 10 8 X 6 96 6 96 Y: 81 Re 81 ey xd gg BA 
156,437 | Do, do. 6% Cum. Pref. .. 10 6 96 6 96 6 54 11 114 11 — 114 111 11 
1,000,000] | Do. do, 6 95 Perp. Deb. Stock .. | Stock 5 96 5 % 5 «X, 7 122 —124 122 —124 12:38 w 
250,000 | Do. do. 44 % 2nd Deb. Stock Red. | 100 , i 4496 T 97 99 97 99 981 UH 
100,000 | British Insulated and Helsby Cables 5 10 96 8 % 8 % ; 5} 6 51 6 Dig 
100,000 | Do. do. 6 95 Cum. Pref. i 5 6 95 6 954 6 % P 54 6 xd D4 6 xd ja 
Do. do. 44 95 Ist Mort. Deb. Red. 100 44% 44% 44% - 101 104 101 —104 
50,000  *Browett, Lindley & Co., Ord. .. d £1 Nil Nil Nil T n 11 tà 
* Do, do. s Cum. Pref. .. £1 Nil Nil Nil 4- 14/6 to 15 14/6 to 15/6 
105,731 | Brush Electrical Engineering, "Ona. 1 to 105,731 .. 2 Nil Nil Nil i ; 4 i 
150,000 | Do. Non- cum. 6 9. Pref... vi 2 6 96 6 96 6 96 T l 14 1i 1i 
125,000; | Do. 44 95 Perp. Deb. Stock  .. | Stock | 44% 135) 14%, " 92 — 95 92 — 95 i 
125,0001 | Do. ne Perp. 2nd Deb. Stock | Stock | 44% 49% 44% l 77 — 80 77 — 80 
35,000 | Callender's Cable Construction shares b. 6i? 5 15 96 1249% 124%, e 10 11 10 11 
40,000 n do. 5 96 Cum. Pref... 5 5 X, 5 96 5 96 is 64— 5} 64— 53 
. 800,000 Do. do. 44%, Ist Mort. Deb. Stock Red. | Stock 4395 4196 441 106 —108 1C6 — 108 
1,963,208 | Central London Railway, Ord. Stock i .. | Stock 6 95 y l 90 92 90 92 NA 
522,296 | Do. do. 4% Pref. Stock - .. | Stock 4 96 { 101 —103 101 —103 : 
622,996 Do. do. Def. BA. ss T- Stock 4 9 $ 95 4% = 78 Ml is 4] 194 25 
1::990,000 | City and South London Railway "f a ...| Stock y 2496 2% P^ 88 10 38 10 39 n 
85,000 P EY. 1 to 85,000 ‘ zl 8 ) 96 496 21 14 2 xd 14 2 xd lg 
5% 1st Mort. Reg. Debs., 1 to | A ^E n i " | ( ou 
100,000; | 1 900 of £100, and 901 to 11,000 of £50 Re d. | p 9 / v B® PE hs H J9 94 9 
99,261 | Edison & Swan Utd., “A” shrs,, £: ) pd, 1 to 99,261 5 Nil Nil - ` l4 1i li 1d T 
17,139 | Do. A” shares, 01—017,139 x 5 Nil Nil 2 24 2 24 24, 
| Do, 4% Deb. Stock Red... 100 4 % 1% t% y: 83 88 83 XS 
100,0001 | Do. 5 % 2nd Deb. Stock Prov. Certs. all pd. 100 5. 5 % 5 96 7 89 94 89 94 90 
112,100 | Electric Construction 1 to 112,100 ne | 2 6 96 | 96 Nil sis - 2 d y 
31,290 | Do, do. , Cum. Pref., 1 to 31,290 2 1% 7 71% 25 1i 21 xd 1i 24xd 
200,000 do. fa Perp. ist Mort. Deb. Sk. | Stock 4% 1 96 1% * 93 96 93 96 
25,000 | General Electric Co. (1900), 5 % Cum. Pref. 10 5 96 5% 5 % i 91— 10 941— 10 
200,000 Do. do. 4% Mort. Deb. .. | Stock 4% t% 19 ee 97 —101 97 — 101 T. 
200,000 | Henley’ 8 (W. T.), zepaph Works, Ord. .. ;4 5 0% |15 9$ |15% ne 11à— 123 114— 124 lig 
200,000 Do. 44%, Pref. .. 5 44% 44% 1196 + ij. 52 L3 5g 
45,900 Do. do. 4h Mort. Deb. Stock | Stock | 44% 149% 44°%, wk 109 —111 109 —111 , 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works.. 10 10% | 10 9$ T 15 16 15 16 151 
300, 0002 495 Ist Mort. Deb... | 100 ( 95 ( x, 4 95 100 —103 100 —103 
47,500 arr ‘Overton’. Railway, Ord. .. sr 10 149% 18% 1196 SA ai 34 34 
10,000 Do. do. Pref. £19 paid |. 10 5 % 5 % 5 9 5 % 91— 95 9)1— 9 
57,850 ‘Telegra h Construction and Maintenance 12 90 %. |.90 96. | 15 96 e; 31 33 31 — 33 
150,0001 4% Deb. Bds., 1 to 1,500 Red. 1909 | 100 | 4 o6 4 96 4 9 ex 101 —103 101 —103 
540,000: Waterloo & City Railway, Ord, Stock x ..| 100 | &% 9496 9196 3 96 90 — 92 9c — 99 91 
* A period of nine months, + Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. § Interim dividends. 


{ From Manchester Share List. 


————  H€M€ a RE —M — 


Bank rate of discount 24 per cent. (March 9th, 1905). 
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‘SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


Btock Closing Closing Business done ; Rise + 
Potent NAME. or Dividende (or ne Quotations | Quotations | week ended | or 
ssue. Share. ast four years. Aug. 2nd. Aug. 9th. | Aug. 9th, 1906. | Fall — 
t 1902. 1903. 1904. . 11905 Highest/Lowest. 
29,377 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 b 8% 110% | 10 à 10 — m 10— 1 vs TE 
10,628 Do. do. 7 og Cum. Pref. 5 7 7 7 1 91— 1 | 
288,782 | Central Electric Supply 4 % Guar. Deb. Stock .. , 100 4 4 4 103 —106 108 —106 
80,000 | Charing Cross and Strand Fiotrieiey QUPD pr 5 10% 8 8 —_! 4 7 613 
80,000 Do. do. do. Pref. 5 ds 1a, 44% | es | 
40,000 Do. "City Undertaking "44% Cum. Prf. 5 % | 4 4 5 4ji— öh T + jn 
40,000 Do. o. ES 6 n & 4 | 5 4— 458) 46 ^ +A 
860,000 Do. do. ^ a Deb. Stock Red. ..| 100 4% 4 4 | 104 —106 103 —106 - | =1 
44,496 "Chelsea Electricity Supply, Ord. EN 5 % ae 6 — 64 6 — M MEN 
150,000: Do. do. 44% Deb. Stock Red. .. | Stock | 4 $ 44% 4} . 108 —110 108 —110 1082 ld 
70,595 | City of London Elec. Lighting, Ord. 40,001—110,505 10 5 6 6 E" 104— 11 104— 11 104 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 . 10 6% 6 6 | 13 — 14 18 — 14 > 
400,0007 Do 5% Db. Stk., Scrip. (iss. at 115) all pd. vx 5% 5 5 P 122 —126 122 —126 u-— 
800,000 44 % 2nd Db. Stk., Prov. Crts., all 100 4% 43 Hi | 108 —106 108 —106 EET 
40,000 Die. ot London Electric Lighting, Ord. 1—40, 10 4 4 43% 4% w 2 +% 
30,000 Do. do. 6 % Pref., 40,001 —60, 000 10 6 6 6% : 11j— 123 11j— 1 UG 
400,0001 Do. do. Deb. Stock a b de EET 111 —114 111] —114 11 111} 
250,000 Do. do. 2nd Deb. Stock . Stock 4 P^ e ]09 —106 108 —106 104 | 
70,000 | Edmundson's Electric Sorperstion, Ord. Shares . 5 q 7 yu D 6 d 5 f bi 
80,000 Do. do. 6 % Cum. Pref.. a 6 6 6% i ous 6,4 bi a 
800, 000% Do. do. 44 % 1st Mort Deb. Stk | 100 4$ 43% 44% es 1 107 106 —108 107 vd +4 
21,000 | Kensington and Rande "Electric Ord. , 5 10 2% 112% ics 11 124xd 114— 124 ias ne | i5 
136,000 Do. do. 4% Deben. Stk. | Stock | 4 96 4% 4 2 fc 97 —100 xd 97 --100 Pe " 
111,000 | London Eleetric Subs: Corporation, Limited, Ord. 8 Nil Nil 8 Y Ma 13— d 13— af - | , 
60,000 Do. do. do. 6 9) Pref.. : 5 De 6 "P. i. . e 5 — 5 — 58 5l " 
871,895 Do. do. 4 % lst Mort. Deb. Stk, Red. | Stock | 4 4 4 e 99 —102 99 —102 . es A 
100,000 | Metropolitan Electric Supply, 1 to 100,000 .. : 5 7196 10% ' 10% 10 1 1 9353 +3 
76,121 Do. 44 % Cum. Pref. 1—71,106, £3 pd. 5 & 44% | 44% |. $ TES 
220,0001 Do. 44% 1st Mort. Deben. Stock - ai m PT 109 —113 109 —113 11 is 
250,0001 Do. % Mort. Deben. Stock Redem. | Stock y^ | 98 —100 98 —100 1 x 
250,000 | Midland Electric rporation, 44 % 1st Mort. Deb. | 100 44% 4 » 4 99 —101 99 —101 MEET 
10,852 | Notting Hill Electric Lighting ..! 10 6 6 79$ ` 14 — 15 14 — 15 cs 
59,000 Do. do. 4% 1st Mort. Deb.. .. 100 4 4% 4% 100 —102 100 —102 | os 
40,000 | St. James’ and Pall Mall Electric Light, Ord... | 5 | 14% 144% | 144% | 10% 18 — 14 xd 13 — 14 xd re 
20,000 Do. do. 1% Pref. 20,081 to 40,080 b 7 7 X Le | 71% 8 — 9 xd 8— 9 is 
150,0001 Do. do. % Deb. Stock Red. 100 3 83 84% | 97 — 99 97 — 99 Ae 
12,000 | Smithfield Markets Electric Supply, Ord. 5 4 4% 28— 94 %— 2% | si 
50,000 Do. do. do. 4% Deb. Stock | Stock | 4 4 4 $ | 176 — 80 xd 76 — 80 xd " 
65,000 | South London Electricity Supply, Ord. es | b 1i 8 96 4 ; 4 81— 4 a 
100,000 | South Met. Elec. Lt. & Power (Ord.. : as 1 Nil Nil Nil | 4 ta— R + hy 
60,000 | (Late Blackheath and Greenwich {3 A Pref.. 1 Nil 7 7 P i 1 1 l 16, . t py 
100,000 Dist. E.L.Co.) 44% 1st Deb. sti. 100 44 44 44% | 106 —109 107 —1074 A 
80,000 | Urban Electric Supply, Ord, .. , 5 b X, b b b. | — 4 a 433 , 
80,000 Do. 5 % Cum. Pref. ; 5 5% 6 5 5 b, E b fà 
200,000 Do. do. 44*51st Mort. Db. Stk. Red | 100 va me 2 | 104 —106 104 —106 106 1053 . 
110,000 | Westminster Electric Supply, Ord. .. "M 5 12% | 184% | 14 13% 12 — 123 12 — 12} xd 128 12} | 
28,161 Do. do. DX Cum. Pref, '..| 5 |5 & | 5% | 5% 6j— 64— 6à "E 
Shares not officially quoted : —Mackay Companies, ord., 412—42]. Pref. 76—764. 
* Subject to Founders Shares + Unless otherwise stated all shares are fully paid. 1 Interim dividends. 
MARKET QUOTATIONS, Wednesday, August 9th. 
ney TOT ’ Em 7$ -Lbatest | Fortnight’s 
CHEMICALS, &c, Latest | Fortnights METALS, &c. (continued). | "Pre. Doo: or Ino. 
a Acid, oe .. per cwt. 5/- T Copper Sheet ix e +. per ton £83 £2 inc. 
a „ Nitri e .. ! 2 eo per ewt. 22/- is 4 E Rod. .. per ton £88 £2 inc. 
a ,. Occalic.. à E e per ewt. 89/. ys € y (Electrolytic) Bars .. per ton £"4 50/- inc. 
a , Sulphuric ..  ..  .. percwt. 5/6 zi & di »  . Sheets .. perton £87 v 
a Ammoniac, Sal S perowt. : 49J. € oo " Rod .. per ton £81 » 
a Ammonia, Muriate (crystal) .. per ton £33 10 = € y s Kc. Wire per lb. Did. . xd. ine. 
a bá .. per ton £80 M Ebonite Rod i e. perlb. 9/8 z 
a Bleaching powder sh aie .. perton £b 5 HE Sheet T .. perlb. 8/- 
a Bisulphide of Carbon id .. per ton £15 ia n German Silver Wire on .. per lb. 1/6 oe 
a Borax .. í " .. per ton £18 ks h Gutta-percha, fine es .. per lb. 6/- to '1J- " 
a Benzole (90 A "m a .. per gal. q/- un h India-rubber, Para fine . .. per lb. uis o1 5/7 14d. to 2d.in. 
a» (50/9095) .. vi .. per gal. 5/6 si i Iron, Charcoal Sheets .. per ton 18 T 
a Copper Sulphate ..  ..  .. perton £20 24 i „ Pig (Cleveland warrants) per ton 46/9 9d. inc. 
a Lead, Nitrate . Vs .. per ton £25 ag 4 ,, Forgings, according to size per ton From £11 ee 
a , White Sugar.. ga .. per ton £81 cy as i , Scrap, heavy per ton 47/6 to 50J- 
a Me: oir NE vs - .. per n £27 10 i ,, Wire, galvanised No.8. per ton by ne an 
a Methyla pi r gal. 2/6 
a Naphtha, Solvent (90% at 160°C) per gal. 56. i g Lead, English Ingot ..  .. perton { to £145 5/. dec. 
a Potassium Bichromate, in casks per lb. 'ad. x g m Sheet  .. .. per ton £15 176 2/6 dec. 
a Potash, Caustic (75/80 %) .. per ton £22 bs m Manganin Wire No. 28 . .. per Ib. 8/- z 
a Potassium Cyanide .. per lb. 74d. p. g Mercury .. per bot. £776 
a Shellac ja S) percwt. 185/. 2 d Mica (in originel cases) small.. per Ib. 6d. to 1/- 
a Sulphate of Magnesia  .. |. per ton £4 10 ie d p " „ medium per lb. 2/6 to 4/- 
a Sulphur, Sublimed Flowers .. per ton £6 10 m d ,, large .. per Ib. 4/6 to 8/6 
a T Dumb e T" .. per ton £5 10 "m p Phosphor Bronze, plain castings per lb. 1/1 to 1/8 
a Lum .. per ton £5 z p „ rolled bars & rods per Ib. 1/1 to 1/8 
a Soda, Caustic (white 70 % Y) .. per ton £10 15 T p T MID & sheet per lb. 1/3 
a $4 Crystals .. per ton £3 " o Platinum .. i per oz. 84/- 
a Sodium Bichromate, casks .. per lb. 24d. EN e Silicium Bronze Wire per Ib. 104d. to 114d. 
a » Cyanide .. .. per lb. 7d. e Steel, Magnet, acc'd'g to desc’ p'i n per ton £58 
in bars... £15 to £40 ix 
METALS, P " " : £199 £11 to 
b Aluminium Ingots, in ton lots .. per ton £130 " g Tin, Block .. es e£ perton { to £140 £11 10 dec. 
b » Wire, in ton lots .. per ton £168 a n , Wire, Nos. 1 to 16 . per lb. 1/10 1d. inc. 
b Sheet, in ton lots .. per ton - £1866 - p White Anti-friction Metals— 
b Babbitt's metal ingots  .. per ton £43 to £110 p * White Ant” brand. per ton £48 to £65 
c Brass (rolled metal 2* to al, basis per Ib. "14d. T j iig ONE Cotton, on sp'ls per Ib. 8d. 
€ , Tube (brazed) per lb? i id. dec. j Flax per Ib. . bd. 
T » (solid drawn).. .. per lb, ; " | j » piy 10 Ibs. Russian .. per lb. 434d. 
€ , Wire, basis . ; .. per lb. 744. pa j Wi id lbs. Russian, single .. sid lb. 4ád. 
c Copper Tubes (brazed) a .. per lb. 104d. E j » 180lbs. Jute rove r ton £11 
c » (solid drawn) .. per lb. 104d. i k Zinc, Sh't (Vieille Montagne bnd. ) per ton £27 15 | 
g Copper Bars (best selected) .. per ton £88 £2 inc. | 


Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; c Thos. Bolton & Sons, Ltd.; d F. Wiggins & Sons; e Frederick 
Smith & Co.; f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare ; h Edward Till & Co.; i Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd. ; k Morris Ashby, Ltd. ; m W. T. Glover & Co., Ltd. ; ; n P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd. ; p The Phosphor Bronze Co., Ltd. 


Electric Omnibuses in Berlin. — The proposals for been tested ns to its capacity for overcoming rising gradients. It 
the introduction of electric omnibuses, which have been abandoned is not intended for use in Berlin, but rather as a specimen vehicle 
both in London and Berlin, are reported to have been revived in for the purpose of demonstration in foreign cities. It is not quite 
the German capital. It would, however, appear that although certain from local reports whether the omnibus embodies any new 
motor-omnibuses in general are in contemplation, the question of features in regard to the weight and output of the batteries, or 
adopting those worked by electric motors and batteries is not the whether it is merely a speculation on the part of the New Auto- 
primary consideration in Berlin. What has taken place there, at mobile Co. Motor-omnibuses of the petrol type are, however, to 
all events in regard to electrical vehicles, is that the Allgemeine be promoted by other firms after the London style. Yet many of 
Electricity Co. has built an electric omnibus for its subsidiary com: the London ‘buses are declared to have been obtained from Ger- 


pany—the New Automobile Co.—which has been tested in the many—at least the chassis, which are the principal parts of the 
streets of Berlin, The ‘bus is of the double-deck type, and has vehicles, 
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THE FARADAY SOCIETY. 


THE Faraday Society wound up a successful 


The, session on July 3rd, when a programme con- 
* Centrifagal” taining no fewer than seven items was bravely 
Copper grappled with. Of these, however, two papers 


were taken as read. Mr. Sherard Cowper- 
- Coles opened with a description of the latest 
developments of his well-known “centrifugal” process for the 
electro-deposition of copper tubes and sheets. Rotating cathodes 
have, of course, been used since the days of Wilde, who, in 1875, 
patented a process for the deposition of copper on iron rolls for 
printing purposes; and the Elmore process, which successfully 


Process. 
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Fic. 3.—RELATIVE HEaT-INSULATING POWER OF MATERIALS (see p. 236). 


aitains the required character of deposit by a combination of 
burnishing the cathode deposit and circulating the electrolyte, has 
been in commercial operation for some years past in England, - 
Germany, France and Russia, and is now responsible, according to 
the figures submitted to the meeting by Mr. A. Stanley Elmore, for 
an aggregate output of nearly 7,000 tons per annum, equivalent to 
24 million sq. ft. of deposited tube. Mr. Cowper-Coles, however, 
appears to make use, in ordivary everyday working, of much higher 
current-densities than have been regularly employed in other 
practical processes, and the special novelty of his “ centrifugal ” 
process seems to lie in the fact that he emp'oys without difficulty 


i 


very high current densities, from 100 to 200 amperes per sq. ft. at 
a voltage of 0:35 to 0'8 respectively, by the simple expedient of 
rotating the cathode at so great a speed that the rapid renewal of 
the impoverished electrolyte at the point where that renewal is 
chiefly valuable, namely, at the cathode, combined with the 
surface friction of the electrolyte rubbing against the freshly- 
deposited metal, which, as Mr. Cloud pointed out, has the effect of 
drawing out the particles of metal into long fibres, and so prevent- 
ing crystalline formation, allow a good tough and smooth metal to 
be deposited in spite of the high rate of precipitation, and without 
the necessity for using mechanical burnishers, such as are employed 
in the Elmore process, For every current density there is, in fact, 
a critical peripheral speed, above which smooth reguline copper is 
deposited, and below which the metal is nodular, brittle and even 
incoherent. | Mr. Cowper-Coles’s method of determining this 
critical speed under any particular conditions is to employ a 
revolving cathode in the form of a cone, noting at. what 
zone on the cone the deposit passes from the nodular to 
the smooth state of surface. Mr. Cowper-Coles ascribes 
the smoothness of his deposits to the fact that the rotation 
of the cathode drives away any particles of dirt or suspended 
matter that would otherwise tend to settle on the cathode, and 
form the roots of “trees” or nodular growths. This, no doubt, is 
partly true, and it explains why, by the “centrifugal” method, 
anodes more impure than are usually employed can be satisfactorily 
used as the raw material; but there is still much obscurity sur- 
rounding our knowledge of the true cause of these “ trees” and 
“nodules ” in electro-deposition generally, and the fact that the 
addition, of glue, for example, to a copper bath will prevent the 
growth of such exerescences, shows that Mr. Cowper-Coles’s 
explanation is, at the best, only a part of the whole truth. A 
thorough investigation into the causes of these strange phenomena 
would amply repay the time and trouble spent upon it; it may be 
commended to the consideration of those in charge of some of the 


Fic. 2. 


few electro-chemical laboratories in this country 
Mr. Cowper-Coles has lately devised a new method 
of driving the cathodes. Formerly the mandrels 
were suspended from above on ball-bearings, and 
attached to the spindles were Pelton wheels, which 
were driven by the electrolyte impinging against 
them. In the latest form of plant, however, annular 
vats have been employed, and the mandrel, still 
suspended from above, is driven by worm gearing from 
below, as shown in fig. 1. By this method of driving 
there are no working parts—nothing but the cathode 
surface itself—in the electrolyte, and there are no 
glands or stuffing boxes to get out of order or cause 
trouble. An 8-ft. mandrel has only to be driven at 
about 50 rpm. to ex ccd the required critical 
peripheral speed, which is about 1,000 ft. per min., 
so that the mechanical difficulties are of the slightest. 

An ingenious device has recently made it possible 
to utilise the ‘ centrifugal" method for the manu- 
facture of copper wire direct from crude anodes in 
practically one operation. Mr. Cowper-Coles has 
found that if an angular or V-shaped dent, witha 
perfectly sharp corner, be scratched on the surface 
of his mandrel cathode, and then copper deposited 
in the usual way, the V-scratch causes cleavage- 
planes to be formed in the deposited metal, much as 
if the metal were cast in an angular mould, so 
that it becomes possible quite easily to strip away 
the deposit in the form of wire of the section shown 
in fig. 2. The wire as deposited can be immediately 
drawn down into ordinary wire of circular section. 
1n the wire deposit shown at the meeting the scratches 
were ,}; in. apart; hence on a standard 7-ft. mandrel, 
6 ft. in height, nearly 5 miles of deposit—that will draw down, 
of course, into a much greater length of finished wire, de- 
pending on the section—can be produced in one operation. 
If this clever invention is commercially successful a saving 
of from £10 to £15 per ton of wire, which is the cost of 
making wire from raw electrolytic cathodes, should be effected. 
By a modification of the method Mr. Cowper-Coles has pro- 
duced copper tape, such as is used for trunk telephone lines, 
much thinner than is at present produced from “ cathodes” 
at acost of some £20 a ton. The expense of fine copper “ non- 
inductive " tape now limits its use to trunk lines only; electro- 
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lytic tape, however, ought to be within the reach of all telephone 
lines. . 

The second item on the programme was a paper by Prof. W. W. 
Haldane Gee on ' Balanced Electrodes,” read in abstract by Mr. 
R. S. Hutton. 


Balanced 
Electrodes. 


A balanced electrode, as its name, perhaps, 
does not altogether imply, is simply a weight 
voltameter, iu which the cathode plate does 
not have to be removed from the bath and 
dried in order to be weighed, but, being attached to an ordinary 
chemical balance, can be weighed in place at any time. The real 
weight of the deposit (M) is easily calculated from the apparent 
weight (m) by the formula 

— må 
â- ô 


where A is the density of the deposit—which need not be known 
with very great accuracy—and 6 that of the electrolyte. Instead 
of attaching the cathode to a balance pan, it may be suspended on 
a delicate spring balance furnished with a scale, or, as suggested by 
Dr. Perkin, it may be suspended on a helical ribbon to which a 
pointer is attached (as in the old Ayrton-Perry meters), and thus 
indicate continuously. Such an instrument, used with a suitable 
shunt, may be converted into a laboratory type of coulombmeter, 
as an accuracy of 1 per cent., and even 0°5 per cent, with care, can 
be generally obtained. It cau, moreover, be easily adapted for the 
use of students in testing and illustrating the laws of electrolysis. 
Prof. Gee is at present engaged in determining the density of 
various electro-deposited metals by means of this “suspended elec- 
trode” method; it offers ready and obvious advantages Over the 
direct determination of the densities of the stripped deposits. A 
number of experiments have been made with a mercury cathode 
and anode, which are of interest as bearing on the use of mercury 
in supply meters. The electrolytes used were solutions of mer- 
curous nitrate, or mercuric chloride mixed wi h potassium cyanide 
The mercury cathode was enclosed within a shallow dish suspended 
in the electrolyte by a platinum wire, the anode being a layer of 
mercury at the bottom of the containing vessel. — In the case of 
mercurous nitrate it has been shown that the current etliciency 
'" as a monad is affected by the presence of mercuric and basic 
compounds. 


Eiectrolytic 
Oxidation. 


Dr. F. Mollwo Perkin and Mr. H. D. Law 
presented a second instalment of their valuable 
studies on the oxidation of hvdro-carbons of 
the benzene series, dealing in this instance with 
ethyl benzene, cumene, and cymene. Apart from the possibilities 
which researches like these suggest for the future" industrial employ- 
ment of electricity in the chemical arts, this work appeals, of course, 
only to the organic chemist, but it is of interest to note here, as a 
general outcome of the authors! investigations, that the oxidation 
is not of a secondary, purely chemical nature, but is a primary 
electrolytic reaction, the hydroxyl ion being the oxidising agent. 


Of more immediate interest to the engineer are 


Heat the measurements which Mr. R S. Hutton and 
'enduetivity Mr. J. R. Beard have made on the relative 
of Furnace heat-insulating qualities of some of the 
Materials. commoner materials used in the construction of 


furnace linings. In spite of the great technical 
importance of such data, there are very few figures at present in 
existence to guide the scientitic designer of furnaces, and the result 
has been that specifications for furnace materials have not, asa 
rule, even contained mention of the heat conductivities of the 
material that has to perform the all-important function of keeping 
the heat in the furnace. For the measurement of thermal con- 
ductivities of granular materials up to 100° C., a simple apparatus 
devised by Lees and Chorlton was employed. The chief results of 
these experiments are summarised in the following table :-- 


Conductivity. 


Sand (white Calais) “00060 
Carborundum 00050 
Firebrick ... - '00028 
Retort graphite . "00040 
Lime T € ds 00029 
Magnesia (fused) T ‘00047 
Magnesia (light calcined) 00016 
Infusorial earth ... NC '00013 


In the more important measurements of the relative insulating 
powers of the materials at high temperatures, a small electrically 
heated tube furnace was made use of. This consisted of an un- 
glazed porcelain tube, with a heating coil of nickel wire, supported 
at the centre of a cylindrical water-cooled enclosure, the space 
between the heating coil and the inner wall of the enclosure 
being filled with the granular material under investigation. 
Measurements of the power expended and the temperature 
attained clearly showed the comparative insulating values 
of the materials examined. "These can best be seen from the curves 
in the accompanying diagram (fig. 3, p. 235', which show the 
relation between the rise of temperature at the centre of the 
porcelain tube and the time during which the heating has been in 
progress in the various cases. On account of the long time required 
for the temperature to become quite constant, the current was 
reduced by a definite amount after a certain time; that is why the 
curves have taken the particular shapes that appear in the diagram. 
It is, of course, from the horizontal portions of these curves that 
conclusions must be drawn. It will be seen that in the ease of fire- 
brick, carhorundum and sand, the preliminary heating was etfected 
with 300 watts, and after the lapse of about two hours the power was 
reduced to 250 watts , being kept constant at this from 14 to 2 hours, 
by which time the emperature had become almost constant. The 


curves for kieselguhr (infusorial earth) and light magnesia clearly 
show the very much smaller conductivity of these materials. With 
these two substances the preliminary heating was effected with an 
expenditure of only 150 watts, but, despite this, the rise in 
temperature was more rapid than with any of the other materials 
mentioned. 

Unfortunately, ncither light magnesia nor infusorial earth can 
withstand any high temperatures for long without losing their 
efficiency to a considerable extent. Both substances exhibit large 
shrinkage at high temperature, and their chief uses are likely to be 
limited to the external jacketing of furnaces lined with some more 
permanent but less good insulator. There is no reason, conclude 
the authors, why, by a judicious use of several refractory materials 
built up in a stratified form of construction, if should not be 
possible to employ such excellent insulators as infusorial earth 
without risk of the damage which is inevitable if they be per- 
manently subjected to too high a temperature. 


Mr. R. W. Vicarey’s paper on “Storage 

Impurities in Batteries and their Electrolytes” was a pre- 

Aecumulator liminary communication, to be followed, 

Electrolyte. before being discussed, by more definite data 
confirming the main thesis of the author 
namely, that the presence in any quantity of nitrogen compounds, 
and especially ammonia, ‘a dangerous and subtle enemy,” in the 
electrolytes of lead storage batteries is in a high degree harmful, 
affecting adversely both the durability and efficiency of the cells. 
The effects of ammonia in its various combinations appear prin- 
cipally in two distinct forms: (1)in an excessive shedding of active 
material at the positive plate; (2) it becomes deposited upon the 
negative plate, and finally closes up the pores of the active material, 
thereby causing a decrease in efticiency varying from 10 to 60 per 
cent. in about 12 months. 

The principal danger appears to lie, not in the use of nitrogen 
compounds in the formation processes, because these are, as a rule, 
by the best makers, entirely eliminated from the finished plates ; 
but in the introduction of the undesirable element into the elec- 
trolyte by the careless or ignorant user, either in the acid itself, or— 
and this is the most frequent source of trouble—in the water which 
has continually to be added to make up for evaporation losses. 
The great ditticulty, naturally, is to make the ordinary battery 
attendant realise what pure distilled water really signifies; even the 
so-called “distilled " water which the central station engineer 
takes from his boiler is hopelessly impure from the point of view 
of the accumulator. Less obvious sources of ammonia are the 
atmospheric surroundings of cells. Even ordinary air, and 
especially town air, may contain sufficient of the gas to become 
harmful after a prolonged period of continuous absorption ; all the 
more important is it, therefore, to ensure that a battery should not 
be installed in the neighbourhood of any spot whence ammonia is 
likely to be evolved. The author quotes a grimly-amusing instance 
of a battery that was installed ina manure shed, and which went to 
pieces in eight months ! 

The author’s extensive experience proves most conclusively that 
the necessity for the absolute purity of the electrolyte has not up to 
the present been adequately understood by the average user of 
storage batteries, or even by the average electrical engineer, and 
he even goes so far as to assert that 95 per cent. of battery failures 
are due to the impurities that have been allowed to creep into the 
acids or the waters of the electrolyte. Mr. Vicarey will have 
rendered substantial service to the electrical industry if his paper 
has the effect of making people realise why it is that the 
battery is so often the weakest spot iu an electrical power plant, 
especially if it succeeds ın convincing them how easily this un- 
necessary weakness may be eliminated. 

We must reserve the consideration of Prof. E. Wilsou's paper on 
“ Alternate-Current Electrolysis” for a future date, as, although it 
was taken as read at this meeting, it has not yet appeared in type, 
and the discussion was, therefore, postponed until the autumn. 


PARLIAMENTARY. 


The Administrative County of London and District 
Electric Power Bill. 


Tuesday, August 1st. 


Mr. R. E. Hawarb, continuing his evidence on behalf of the 
L.C.C., in reply to Mr. CLopEk, said that he had carefully examined 
the proposed purchase clause of the promoters, and was of opinion 
that it would be very difficult to work. He did not think that the 
audit proposed by the company was at all satisfactory, aud there 
was no proper safeguard that only effective capital expenditure 
would be the basis of purchase. 

Cross-examined by Mr. FITZGERALD, K.C.: He admitted that it 
would not be proper to insist on words being put into a purchase 
clause which would prevent the undertakers raising the capital. It 
was true that hitherto power companies had not been subject to 
any purchase clause, but, in bis opinion, electrical companies gene- 
rally had been too well treated in the past. 

Re-examined, the WrrNESS said he did not think that the pur- 
chase terms of the Act of 1888 had prejudiced promoters in raising 
capital, seeing that between 12 aud 15 millions had been raised in 
London alone under that Act. 

Mr. FITZGERALD: Coupled with unlimited dividends.— WITNESS : 
Yes, and in this case the dividend is 8 per cent., and in addition all 
the profits they can get on the lighting. 
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Mr. L. Cowanp, K.C., then addressed the Committee on behalf 
of the L.C.C. He said he desired the Committee to appreciate 
fnlly the attitude of the Council towards the Bill. They appeared 
there in the interests of London as a whole. They did not desire 
to advance their own claims to be constituted the central authority 
either for the production or the distribution of electricity ; they 
-imply asked the Committee to consider whether the Bill was so 
free from all serions objection and danger that it was expedient 
it should be passed. During the past seven years the Council had 


had before their minds the two main points which were raised by . 


ihe present investigation—first, the question of a supply of elec- 
trieity in bulk, and, second, the question of re-arranging and 
co-ordinating the existing areas and systems of electrical supply, 
so as to adapt those areas to the modern conditions of electrical 
production. With those objects they had held conferences—one in 
June, 1898, and one in May, 1901, between representatives of the 
Council and all the various metropolitan authorities—and at those 
conferences the conclusion come to was that the Council should 
obtain statutory powers to give a, bulk supply to such local 
authorities as might desire to take it, and that the local authorities 
might be empowered to exercise their right of purchasing the 
existing companies in combination with one another, or by transfer 
to the L.C.C. In 1902 tbe Council introduced their Bill, 
which sought to empower them to supply local authorities in 
bulk—in other words, by that Bill the Council would have been 
placed, had it passed, in much the same position as that which the 
promoters of the present Bill were seeking to obtain. The 
Bil of the L.C.C. did not pass. It was opposed very 
strenuously by the companies, but it was- somewhat noticeable to 
find that the opposition of the companies had been surmounted 
here. The L.C.C. promoted a similar Bill in 1903, which, however, 
was withdrawn at the suggestion of the Government, who said 
that they thought the question was one of such general importance 
that they intended to bring in a Government Bill to deal with 
the matter. Accordingly a Government Bill was brought in in 
1903, and re-introduced in 1904, when it passed the Upper House, 
but got no further. The same Bill had again been introduced this 
Session. All of those Bills contained similar proposals. Under 
the Government Bill of this Session, under Clause 3, Sub-sec. E, 
the Board of Trade might, by provisional order, authorise any local 
authority to supply electricity in bulk to any other local authority ; 
and by Clause 11 of the Bill the existing restrictions which pre- 
vented authorised undertakers from uniting with one another for 
the purpose of giving a bulk supply was removed. Mr. Fitzgerald 
had said that that clause was not intended to apply to the L.C.C., 
but they could only take the Bill as it stood, and as the Council 
were a local authority, it was clear that they would be able to supply 
in bulk. If the Bill of the L.C.C., or either of the Government 
Bills had been passed, it was extremely doubtful if the present 
Bill would ever have been seen. It could not be said that the 
delay was the fault of the L.C.C., inasmuch as three vears 
aro they introduced their Bill under which they sought to 
do all that the present promoters proposed. ‘The constant 
ery of the promoters was the benefit they were going to confer 
upon consumers, but he (learned counsel) could not see how the 
individual consumer was going to be benefited under this Bill. 
Under Clause 49 Sub-clause 3, if the Bill passed, they would be 
able to supply railways, docks, tramways, &c., throughout both the 
industrial and the non-industrial area, and under another clause 
they could, within the industrial area, give a direct supply to the 
consumer, either with the consent of the authorised distributors for 
the district, or if that were refused by leave of the Board of 
Trade. Therefore so far, at all events, as the benefit to the con- 
sumer in the non-industrial area was concerned, the prospect did 
not scem to be very hopeful—he was still to be left to the mercy of 
the existing authorised distributors, and that position had not been 
bettered one whit by the agreements which had been come 
to. The light consumer would not get any benefit, for even if the 
promoters took over the existing undertakings, they could charge 
the old prices for lighting. The most serious question for the 
Committee to consider was, whether if the Bill were passed it would 
not enable the promoters gradually to get into their hands the 
entire business not enly of the production of electricity, but also of 
the distribution of electricity throughout the entire area. If that 
were the result of what this Bill was going to do, then the L.C.C. 
most respectfully claimed that the greatest caution should be 
bserved before so great a power was entrusted to one set of men. 
iHe submitted that it was contrary to public policy to place the 
udustrial fate of a large area like London at the mercy of one 
“igantic corporation. They had to consider the company as a 
distributing company, and their prices, as based on the cost of pro- 
auction, were either lower than those of the existing distributors or 
they were not. If they were not lower, then it seemed to him that 
the Bill was valueless ; but if they were lower, it was perfectly clear 
that they could outbid existing undertakers for power business, and 
they must inevitably drive their competitors out of the field. It 
might be said that the Board of Trade would protect existing distri- 
butors, but it was not seriously contended that it would. Again, on 
the subject of monopoly, it might be said that the primary object 
of the promoters was to supply existing distributors and not the 
consumer direct, but in that case how was the consumer going to 
obtain the promised cheap supply? Even if the agreements that 
had been come to with the existing distributors provided that they 
should not charge more than the promoters’ maximum price, there 
was nothing to prevent the existing distributors from charging the 
full 14d., and he should think it was perfectly clear that thev would 
do so, On the other hand, if there were no provision regulating the 
price to be charged by the distributing company, then the distri- 
butor could charge the present authorised price under his own 


orders. ~ In either case, what became of the promised #d.? It was 


very dubious. Electricity was becoming more and more a necessity, 
and he contended that modern legislation was strongly opposed to 
placing the control of one of the necessities of life in priva e hands. 
Referring to the question of purchase, learned counsel contended 
that the proposed purchase clause did not say that the company was 
to be purchased at all. By the admission of the promoters this 
Bill did not come within the purview of the recommendations of 
Lord Crose's Committee in respect to the exemption from general 
purchase, and therefore he did not see why they should be relieved 
from the ordinary term of purchase which applied to all other 
electrical companies. In conclusion, Mr. Coward said that. the 
L.C.C. felt that the great question of prineiple involved iu the 
Bill, and the vital effect it must have on the future of London if 
passed, required the most earnest considerntion and the fullest 
inquiry, and it was for the Committee to consider whether thia 
great power should be entrusted to private hands at all. 

The CHAIRMAN: Parliament decided to send it down to this 
Committee. 

Mr. CowarpD: Yes, and it is quite open to you now that you have 
heard the views of the L.C.C. to say that you do not think that this 
Bill should proceed. 

Mr. MacINERNEY then addressed the Committee on behalf of the 
Hackney Borough Bouncil. He said that the Council had got their 
works cost down to a price which was never heard of before in 
London, and they had shown a surplus during the last three years’ 
working of over £13,000. They had rejected the offer of the pro- 
moters because they believed they could do much better themselves. 
They had developed the power supply as much as it was possible to 
do. "They quite admitted that the supply of electricity could be 
cheapened, and if the offer of the promoters had been made five 
years ago they would have considered it a splendid offer Made 
now it looked pretty well, but when it was considered iu regard to 
five years hence, when the development which Mr. Merz talked 
about had come to pass, the figures that now appeared so plausible 
would be entirely too large. It occurred to them that following 
the course of the development of electricity, this was not a good 
time to enter into a hard and fast bargain for the price of elec- 
tricity in the future. For the three years they had been trading 
they had been coming straight down. Mr. Merz had said that the 
price would go down by leaps and bounds. He (counsel) agreed, 
but ıt would come down as much for municipalities as for this 
company. 

Mr. SPENCER Hawes, a member of the firm of Robert Hammond 
and Sons, consulting engineers to the Hackney Borough Council, 
said that he and his firm had been engaged for the last 
15 vears in carrying out schemes to the extent of over 2 million 
sterling, including besides Hackney, Leeds, Dublin and other 
places. Hackney had spent £274,000 on its electrical undertaking. 
The works had been in operation three years, and for each of those 
years it had secured the lowest working costs of any undertaking in 
the Metropolitan area. The working expenses per unit sold for the 
year ended March 31st, 1905, were ‘88d. Such a figure had never 
before been realised in London. The present capacity of plant in 
use was 3,372 Kw. They had altogether a site of 5 acres, in. which 
he thought they could provide for 50,000 Kw. if necessary. They 
had had an offer from the promoters to give them a supply in bulk. 
That offer had been carefully considered by the Electric Lighting 
Committee and also by a special sub-committee consisting of the 
chairman, the town clerk and the engineers, and after going very 
carefully into the matter, the Committee were bound to decline to 
entertain it on the ground that it would not be to the advantage of 
the Council or the consumers in Hackney. 


Wednesday, August 2nd. 


At the commencement of the proceedings on Wednesday, Mr. 
FITZGERALD, K.C., said that, on behalf of the promoters, he had, 
most unwillingly, to make an appeal to the Committee. He was 
informed by the Parliamentary agent that, unless the case were 
finished by the next day, there was considerable danger of the Bill 
being lost by the effluxion of time, and under these circumstances 
he asked if the Committee would sit late. He was aware this might 
put the Committee to great personal inconvenience, and must un- 
doubtedly increase the strain which these proceedings of necessity 
had. It was only on account of the late period of the session, and. 
having regard to the amount of time which had already been spent 
on the Bill, and the very large expenses which had been incurred by 
all parties, that he made the appeal, for it would be a great mis- 
fortune if the Bill were lost simply owing to there being insufficient 
time. 

The CHAIRMAN said it was naturally a great strain on the Com- 
mittee owing to the great interests which were involved. He did 
not think there had been any unnecessary prolongation of the pro- 
ceedings. They would be prepared to sit late that night and early 
the following morning. They realised the great charges on one 
side and the great interests on the other. The Bill had attracted 
very much attention in Parliament, and he felt the responsibility 
very much of doing everything he could to advance the proceedings, 
bnt they must give every interest full opportunity. 

Mr. FiTzoERALD said that with regard to the agreement with 
the South London Electric Lighting Co., the inaccuracy which 
had been referred to had now been corrected. The clause was 
substantially the same as those agreed with other companies. 

Mr. W. J. Bvrrock, engineer for the West Ham Corporation, was 
called and examined by Mr. Morton. He said that the Corporation 
had now a large generating station and owned the tramways in the 
borough. The plant installed had a normal rating of 5,700 kw, 
and they had already installed additional boilers in view of the 
extension of plant. They could get slack coal alongside their 
wharf at 7s. a ton, and rough small coal at 7s. 6d. aton. They were 
actually paying 7s. 104d. a ton for similar coal to that which Mr. 


238 


Merz proposed to use. They had plenty of room for extension, 
plenty of water for condensation; and cheap coal, which were the 
three things that Mr. Merz relied upon. They had a considerable 
amount of public and private lighting, a considerable traction load 
for the tramways, and if they got a good power supply they would 
get that diversity of load which produced a good load factor, and 
enable them to reduce the cost of lighting. Their estimated total 
capital cost of a capacity of 18,000 xw. installed in the present 
buildings was £270,426 made up as follows :—Land, buildings and 
foundations, overhead coal bunkers, &c., £70,000; chimneys, flues, 
boilers, piping, fans, condensing plant and auxiliaries, £75,976; 
generating plant, £110,348 ; switchgear and sundries, £6,183 ; extras 
and supervision, £7,919. They had done all they possibly conld to 
promote the use of power, and they offered consumers energy for 
power purposes in the first instance at ld. per unit. They were 
supplying the Thames Iron Works with a large amount of power. In 
1903 they sold 154,000 units for power; in 1904, 212,000 units; 
in 1905, 300,000 units; and they estimated that this year they 
would supply 1,500,000 units. "They had over 100 miles of electric 
mains laid in the borough now, and had spent over 470,000 
thereon. Witness put in the following table showing the yearly in- 
crease in tbe power supply :— 


P its ` 
Total horse-power ower units sold 


Ld di 
FCAT GUMBE | added per year. | General supply. Traction. 
-  naccccc c cH BR 
March, 1902 ... | 132 ` 141,537 es 
» 1903... 129 154,090 — 
» 1904... 120 212,300 23,740 
» 410905... 333 300,037 1,444,394 
| 
f Applied for, 389 i 
„ 1906... | Estimated, 1,500 1,300,000 3,000,000 


1905. Total horse-power, 714 Total power units sold, 1,744,431 
1906. - á 2,603 A 5 4,300,000 


Witness further put in the following table, showing the growth, 
&c., of the borough undertaking :— 
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replace your antiquated think it 
antiquated. 

I am using Col. Crompton's description.—We do not intend to 
scrap our present generating machinery. 

Then you won't produce at the lowest cost ?—No. 

Mr. MORTEN addressed the Committee, and said the Bill was 
absolutely useless for the Borough of West Ham. Mr. Merz had 
told them that if they were to produce electricity cheaply they 
must have a site where they could get a good supply of water, 
cheap coal, and where they had room for extension. Well, they 
could get coal that day into their bunkers at the cost of Rs. 6d., 
aud that compared with Mr. Merz’s 8s. 4d. There was no doubt 
that they could get coal as cheaply as Mr. Merz could get it. They 
had an ample water supply, and they had actually got the buildings 
erected in which they could install additional plant for future 
demands. It was true that the actual generating cost of the 
station of that size might be more than the generating cost of the 
large stations of Mr. Merz, but the generating cost was not the 
only thing to be borne in mind, for the cost of distribution was 
quite as important as that of generation. They had an area far 
better suited for the purposes of distribution than the area pro- 
posed in this Bill. It wasan arca*of 74 sq. m., and there was a 
population of 300,000. They had spent altogether £315,000 on the 
electricity undertaking, which would be a heavy charge on the 
rates if their stations had to be serapped. He submitted there 
was no necessity for the scheme, and no possibility of its being a 
success. 

Mr. A. Gay, engineer to the Islington Borongh Council, was 
called by Mr. SAUNDERS, and, replying to questions, said the cost 
of the generating station at Islington was about £217,000, and the 
cost of the distributing svstem something over £200,000. The 
oxisting machinery installed was 3,600 Kw., but they were installing 
a turbine genorator of 1,500-x w. capacity, including condensing and 
all accessory appliances; that would cost £15,000. In 1896, when 
they first began to work, they sold 297,864 units, and in 1905 they sold 
2,609,000 units. Power was first sold in 1902, and in that year they 
sold 24,154 units for power. In 1905 they sold .406,369 units for 
power. The generation cost per unit in 1896 was 3°32d., and in 
1905 it was 1°46d. per unit. They showed a loss on the undertaking 
in the earlier years, but in 1905 they showed a profit of £4,574. 


machinery ?—I do not 


County Borovan oF WEst HAM.— ELECTRICITY DEPARTMENT. 


Units sold. 


- ' Costs per l Costs per | 


= ae ew OD » JUNE SU unit | unit | 
Year ending. Total units | Power. used generated. sold. ! Load 
generated. Public Private ope eens peed Total. on AM e EE factor. 
lighting lighting. works. 
| General. Traction. | Works. | Total. ' Works.. Total. ; 
| | MR M Region SUE 
March, 1900... 741,435 | 152,699 | 420,093 — == 572,792 23,208 165 | 201 2:14 2:60 11°31 
A 1901... 1,246,585 | 179,726 693,732 | 40,878 | — 914,337 | 36,446 155 ' 192 ' 2:12 | 262 10°84 
»$ 1902... .. | 2,021,463 | 265,583 | 1,176,301 141,537 | — 1,583,421 51.118 1:36 | 1:50 1°70 1:92 12:82 
»  1903..  ...| 2,632,100 | 322,970 | 1,453,503 | 154090:  — 1,930,563 41,077 1321 ; 142 165 .194 | 1391 
» 1904... 2,800,460 | 375,764 | 1,614,921 | 212,390 23,740 | 2,226,815 | 42.748 1:31 | 1:53 165 : 1:99 13°08 
2 1905... 5,029,736 , 650,797 | 1,796,903 | 300,037 | 1,444,394 | 4,210,447 100,000 79 : :95 949 | 1:133 | 1870 
5 «4906. 7,850,000 . 800,000 | 1,900,000 | 1,300,000 | 3,000,000 | 7,000,000 , 180,000 O9 ; 772 06 , '81 : 26°60 
" t | 
| 


The estimated units sold for 1996 are based chiefly on Applications already received ; the works costs are based on present costs of production. 


He thought it was very possible that Mr. Merz would be able to 
generate more cheaply, but he would have the cost of distribution 
to make up, and he did not think there would be any real advan- 
tage to West Ham in the passing of the Bill. West Ham had as 
compact an area as it was possible to bave. They had the works 
of the Great Eastern. Railway, the carriage works of the London 
and Tilbury Railway, the Victoria Dock, and a large portign of the 
Royal Albert Dock in the area, all of which would be capable of 
being big consumers of power, and he thought it would be a hard- 
ship if unlimited competition were allowed. The Borough Council 
were in a position by agreement to get a supply of electricity in 
bulk from the Charing Cross and Strand Co. if they wanted it. 
Witness put. in the following table showing the estimated revenue 
account when the sale of current reached 8,500,000 per annum. 
He estimated that the sales for 1905-6 would reach 7,000,000 units, 
and it was therefore reasonable to assume that units sold would 
reach 8,500,000 by the financial year 1907-8. 


EXPENDITURE. | REVENUE. 


Generating costs :— | By sale of 5,725,000 lighting 
10,000,000 units generated at and traction units at 168d. 


, 04164. per unit £17,933 perunit.. DERE P .. £40,017 
Distribution "E Be .. 2,000 | By sale of 2,775,000 power units 
General expenses, management at 0-7d. .. E a2 .. 8,004 

rent, rates, taxes, insurance —-~ 

and sundries .. on .. 4,225 ~ £48,111 
Deduct expenses... .. 84,198 
£23,558 -— — 
Sinking fund on = capital of £13,918 
£322,300 at 33 per cent. .. 10,685 | Which is equivalent to 4:8 per cent. on 
—— average capital for the year of 

£84,193 £322,300. 


Cross-examined by Mr. FITZGERALD, WITNESS admitted that 
about 60 per cent. of the total output was taken by the Corporation 
for the tramways, while about 40 per cent. was for private lighting, 
He did not admit, however, that the company would be unable to 
compete for this 90 per cent. The company would be able to 
E indirectly by taking any of the remaining portion of their 
SUpp:y. 

Mr, RUTHERFORD (one of the Committee): Do you intend to 


They charged 34d. per unit for publie lighting, but street lighting 
covered the peak of the load, and necessitated a larger amount of 
machinery. In addition, there were special mains and conduits, 
and the whole system, to an extent; was an independent one. In 


the case of power, no additional machinery was required. It might: 


be looked upon as the by-product of the undertaking except for the 
small expenditure. for feeders, &c. In 1902 they charged 2d. per 
unit for power; in 1903, 2d.; in 1904, 1'68d. ; in 1905, 1:63d. ; and 
recently it had been reduced to 1d. Their station was close to the 
Great Northern Railway, and they got their coal direct from the 
colliery. It cost them 9s, 7d. a ton. 

Cross-examined by Mr. Li,ovp, K.C., WITNEss said the average 
charge for power last year was 175d., and the eost per unit was 
about the same. He did not agree that it eost them more to 
generate for power than they got for the energy. Tie company 
had made the Corporation an offer, and he agreed that on the pre- 
sent figures it would save the Corporation £3,000 a year. He 
would consider such an offer, but questioned whether he would 
accept it, for he believed that by economies they would be able to 
supply themselves cheaper. Out of their total supply they used 
1,078,921 units for public lighting. It was true that the auditor had 
called attention to the cost of public lighting, but the district was 
getting good light. He had reported to the Council that the effect 
of reducing the price for power to 1d. would, on the present 
supply, mean a loss of £1,000, but he looked forward to a recoup- 
ment from an increased demand. 

Mr. SAUNDERS addressed the Committeg, and contended that there 
was no demand in Islington that the local authority could not meet. 
The promoters alleged that the whole of the existing stations ought 
to be scrapped, but at the same time they were making agreements 
with different people for the retention of the stations. 

Mr. A. H. Saw, resident electrical engineer to the Ilford Dis- 
trict Council, said the Council began to supply in 1901. The total 
units which they had generated had steadily increased, and last 
year they were over 2,000,000. Of this about 500,000 waa for public 
lighting and 500,000 for the tramways, Their maximum load had 
gone up to close under 1,200. The works coet had decreased from 
ljd, in the first year to 1d. last year. They charged 3d. for light- 
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ing and 12d. for power. The revenue from power last year was 
£936. They had a plant of 2,600 Kw. capacity, and this gave them 
a large surplus for the future demands of the district. 

By Mr. FITZGERALD: 66 per cent. of their output was sold to 
themselves, and a company could not touch that. Their revenue for 
power only increased by £6 from 1904 to 1905. Their cost per unit 
came to 2°2d. including all charges. 

Mr. BENTON, clerk to the Ilford U.D.C., also gave evidence. 

Mr. Vesey Knox, on behalf of the Ilford U.D.C., addressed the 
Committee, and urged that no compctition should be allowed. 
They did not want the threat of compctition, because it would 
seriously affect their business, 


Thursday, August 3rd. 


Mr. Myers having addressed the Committee on behalf of the 
Battersca Borough Council, called Mr. T. W. A. HAYWARD, surveyor 
for Battersea, who spoke strongly against the proposal of the pro- 
moters to lay a main conduit through Battersea. He said that all 
the roads in Battersea were now as full of pipes as they could be. 

Mr. W. A. Kemm, electrical engineer to the Borough Council of 
Battersea, said that the local authority became the lighting 
authority under a provisional order in 1896. In the first year of 
working of the clectrical undertaking, they made a loss of 


£3,850; in the second year a loss of £2,426. In the year ending | 


March, 1904, they made a profit of £24; and for the year ending 
March, 1905, a profit of £900. That was after paying sinking fund 
and all charges. The average price obtained for the supply of 
light at the beginning, had been 5:31d. ; in 1902-3 it was 3°57d.; in 
1903-4, 307d. ; and for 1904.5, 2°81d. The present charges were 
dd. for light and id. for power. The capacity of the present 
station was 2,000 Kw., and they were increasing that by another 
1,000 xw. set. They had room for extension in the present 
building to 7,000 kw. At present they were supplying 900 H.P., 
and the total estimated horse-power used in the borough was 
5,000. The maximum load for 1905 was 1.350 xkw., and he 
thought that 4,400 kw. would not be an excessive estimate for 


1910. They charged 14d. for power to small consumers, but they " 


hoped to be able to reduce it to 1d. for all. 

Mr. FITZGERALD, K.C., handed to the Committee agreed clauses 
with the Lambeth Borough Council, the South London Electric 
Supply Co., and the City of London Electric Lighting Co., and at 
a later stage of the proceedings, he handed in agreed clauses 
with the Gravesend Corporation and the Richmond Electric 
Light Co. | 

Mr. BLENNERHASSETT, K.C., on behalf of the Westmiuster City 
Council, put the case of that Council before the Committee, and 
mid that there were no fewer than seven companies authorised to 
supply in Westminster, all of which became purchaseable by the 
City Council in 1931, while they were also able to purchase the 
Marylebone generating station of the Central Electric Supply Co. 
It would, therefore, be seen that in 1931 the City Council would be 
enabled to purchase a complete undertaking equal to meeting 
all the needs of the district, and obviously they were most anxious 
that notbing should be done which would hamper or burden the City 
in 1931. The Power Co: was able, under two clauses, to enter into 
agreements with existing undertakers, and it would be possible for 
the company to obtain control of these companies, and so set at 
naught the policy of Parliament, as set forth iu the Electric 
Lighting Acts. 

Mr. Epwarps (a member of the Committee) asked if the learned 
iie suggested that the right of purchase would be interfered 
with. 

Mr. BLENNERHASSETT said he hardly meant that. What he con- 
tended was that the introduction of this power company into the 
area would render the purchase valueless. 


The CuarRMAN pointed out that there was nothing which would 


prevent the City Council putting up their own generating station. 

Mr. BLENNERHASSETT said, if they did that, it would deprive them 
of all the benefits of purchase under the Electric Lighting Acts. The 
result of the passing of the Bill would be to put the existing 
electrical undertakings of London in the position of mere dis- 
tributors, and the Westminster City Council was not willing to be 
a mere distributor for electric light. The name of the Electric 
Lighting Acts was a misnomer, for they should have been termed 
the Electric Supply Acts. These Acts dealt with the whole question 
of electric supply, and the Westminster City Council claimed to 
take full advantage of them. A point had been made by the pro- 
moters that there was no company at present in Westminster which 
had the power to supply a railway, but there was no reason why, 
when the undertakings came into the hands of the local authority, 
they should not be able to do this. If the Bill were allowed to pass 
at all, he asked that the company should be restricted to supplying 
authorised distributors in bulk in Westminster. A further matter 
of wrave concern to his clients was the breaking up of the streets 
which would be uecessitated by the introduction of a new company 
into the city, for while it was true that the Board of Trade would 
have the right to say what routes should be followed, yet their 
experience in Westminster was that the Board of Trade paid more 
attention to engineering questions and public safety than to inter- 
ference with traffic. In this matter he would certainly prefer the 
arhitration of the Local Government Board. 

Mr. Alderman Espen was called, and gave evidence as to the 
chaos which would result from the breaking up of the streets in 
Westminster. The Council objected to a non-purchascable company 
voming into their district, 

Mr. J, Hcwr, the town clerk of Westminster, gave similar 
evidence. In cross;oxamination, witness admitted that there was 
no company at present which could supply any new tube railway 
which ret be constructed in Westminster. 

Mr. J, W. Braptzy, engineer to the City of Westminster, also 


spoke of the interference with the streets by various statutory com- 
panies. There was great difficulty now in finding room for the 
existing companies, and certainly no room for the mains of a new 
company. 

Mr. C. C. HUTCHINSON said he would eall no evidence on behalf 
of the Borough of East Ham. That authority were the under- 
takers for electricity in the district, but their revenue at present for 
power was only £177. There were only two large works in the 
district, viz., the Gas Light and Coke Co., and the Albert Docks, 
and with regard to the latter concern 90 per cent. of any supply 
they might take would be used for lighting, which it was the right 
of the local authority to supply. The district was developing a 
number of small factories, and these he claimed he ought to he 
allowed to supply. The whole foundation of the promoters, how- 
ever, was to obtain the supplv of power whether in con- 
junction with the authorised distributors, or in spite of them. 
If the Bill passed, he was afraid Mr. Merz would get 
into his district, owing to his having to carry his main 
through Hast Ham to supply Barking, which would be 
unremuncrative. Under those circumstances the company would 
inevitably capture East Ham, and, further, they would endeavour 
to encompass Fast Ham by tryiug to get them to take a supply in 
bulk. Unless the local authority came willingly, Mr. Merz would 
gobble them up body and sou!, and he would take away the power 
supply to the small factories and the supply to the docks. The 
real object of the Bill was monopoly and nothing else, aud of that 
they had had an object lesson each morning when his learned 
friend, Mr. Fitzgerald, came in like an Indian chief surrounded by 
his young braves, and exhibited with pride the scalps they had 
captured in the way of agreements over night. They were making 
agreements with the companies in London for a joint policy, which 


would secure them a monopoly of the London electrie supply. ` 


He contended that the comparison of the capital cost of the 
existing generating stations and the cost, at which Mr. Merz 
could equip them was unfair. The figure of £50 did not 
represent the cost of plaut now actually in existence, but it 
represented capital spent on years of experiment. He asked if 
some consideration was not to be given to those who had borne 
the heat and burden of the day in arriving at the present 
development of the electrical industry. — He ridiculed the idea 
of the purchase clause being a serious one, and if there were a 
clause which seriously ;safeguarded the iuterests of the existing 
undertakings, the promoters would want financial support from the 
ublie. 

E Mr. C. Munrok, having addressed the Committee on behalf of 
the Shoreditch Borough Council, called 

Mr. MANSFIELD ROBINSON, the town clerk, who described the 
undertaking in the borough, which was a combined refuse 
destructor and electricity works. It was estimated that last year 
the steam from the destructor generated 800,000 units. He 
denied the statement that they did not cater for power users, 
for their works had been laid out for a power supply, and they 
had done all they could to get customers. The Shoreditch 
undertaking had not cost the rates a penny. They did not object 
to competition on fair terms, but they objected to unfair competi- 
tion, and he contended that the competition of the company would 
be unfair. As an illustration of what he meant, witness pointed to 
the fact that the company proposed to pay interest for four years 
out of capital, whereas the local authority had to pay interest 
during construction. 

By Mr. Lrovyp: It was true that at a conference of London 
boroughs he proposed a resolution that there should be a:large 
municipal bulk station on the River Thames. The company had 
made the Council an offer to supply at :'95d., but it was calculated 
that that would involve the local authority in a loss of £5,000 a 
year, 

Mr. C. Newton RUSSELL, electrical engineer to the Shoreditch 
Borough Council, said they had two generating stations with a 
capacity of 3,645 Kw. and a 20 per cent. overload. They had room 
in the building and sufficient land to install a further 8,000 Kw. 
Last year they sold 3,536,497 units, of which one-third was for 
power. 
but none of the factorics had anything like a load factor of 42 per 
cent., which the promoters estimated to get. The highest load 
factor of the consumers they supplied was 22 per cent., and the 
average was 15 per cent. \ 

Mr. C. H. WorDINGHAM was called, and confirmed the evidence 
of the last witness. 

Mr. Vesey Knox then addressed the Committee for the Sonth- 
wark Borough Council and the Dartford U.D.C. He pointed out 
that the Kent Power Co. was prevented from getting into Dartford 
without the consent of the local authority, but, bv an agreement 
with the Administrative Co., the latter would share any profits 
with the Kent Co. of any business done in Dartford, should the 
Board of Trade allow them to come in. In Southwark the cireum- 
stances were somewhat peculiar, inasmuch as there was considerable 
competition between two companies in one part, and between a 
company and the local authority in another part. It would there- 
fore be unfair to sanction further competition. He contended that 
the agreements which the promoters had made with the companies 
workiug in Southwark were for the purpose of getting into the 
district without the consent of thc local authority. 

Mr. C. MuNROE, on behalf of the Bermondsey Borough Council, the 
Lewisham Borough Council, and the Leyton U.D.C., addressed the 
(Committee. He said that in 1899 the Bermondsey Borough Council 
obtained an electric lighting order. The London Flectrie Supply 
Corporation supplied over the whole of tbe nren. In one portion of 
the borough there were two companies in competition, viz., the 
London Electric Supply Corporation, and the County of London Co. 
When the Borough Counci] went to Parliament and asked for power to 


They supplied 55 per cent. of the power used in the district, - 
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supply in this portion they were refused on the ground that there 
were two companies in competition there, but now that Committec 
was asked to reverse that precedent and allow a third company to 
come in. Here they had two companies supplying in one district, 
and he protested against the streets being broken up to lay further 
mains. It was said there could be no competition for lighting, but 
it would be possible for a man with an eight-roomed house in Leyton 
and a workshop in the back garden to take a 1-H.P. motor, and the 
margin allowed for lighting would be ample for him to light his 
premises. Leyton had spent £141,000, and Bermondsey £110,000 
on their electrical undertakings, and if this Bill passed that money 
would be in jeopardy. It was true that the Leyton undertaking 
had not been very successful, but two tramways were just falling in, 
and when the local authority was supplying these it would be a great 
success. Lewisham had no undertaking o its own, but was supplied 
by the South Metropolitan Electric Supply Co. The district was 
served under three different orders— viz., the Blackheath Order, the 
Lewisham Order and the Crystal Palace Order, and these became 
purchaseable at different dates. If the company got in, when the 
local authority came to buy, the undertaking under these orders 
would be gone. 

Mr. Raw, K.C., for the Metropolitan Electric Supply Co., said he 
wished to address the Committee on the new clauses introduced, by 
which he contended that the company wished to get into the area 
of his company. Lord Camperdown's Committee over and over 
again stated that they would not allow any infraction of the 
frontiers. The promoters, however, were seeking for power to 
supply in bulk to the Charing Cross and Strand Co., for use in any 
of their districts, and that would mean its being used in the dis- 
trict of the Metropolitan Electric Supply Co. The Bill was 
altogether a different Bill to that which left Lord Camperdown’s 
Committee. Clauses were rushed in, and he confessed that even 
with regard to his own company, he found it difficult to say how he 
was affected. . 

The Committee rose at six o'clock, having sat seven hours, 


Friday, August 4th. 


At the opening of the proceedings on Friday, Mr. BALFOUR 
BROWNE said that at a late hour the previous day Mr. Ram 
addressed the Committee with an ingenious and fiery speech. Mr. 
Ram had no right to make that speech, for he was simply con- 
cerned in clauses. He thought Mr. Ram had stolen a march on the 
Committee, 

Mr. Ram said he was petitioning against. the Bill, and it was to 
ihat peti ion he addressed his remarks. 

The CHAIRMAN: Mr. Ham was very ingenious. He was like 
another gentleman who said he had only a word or two to say. I 
timed him, and he spoke just one hour. 

Mr. A. C. Morton, chairman of the Streets Committee of the City 
Corporation, gave evidence, and said that two companies supplied 
the City. The City had benefited by such competition, The Cor- 
poration were strongly opposed to the Bill. They objected to the 
creation of a monopoly which would enable a company to exploit 
London, and leave London in the same position as they were 
with regard to the water companies. He endorsed Mr. Mackiunon 
Wood's evidence with regard to the purchase clause. In his view 
the agreements which the company were making with existing 
companies meant monopoly. He was of opinion that any such 
agreement atfecting the companies supplying in the City should be 
subject to the appro ‘al of the Corporation. Another thing they 
feared if the Bill were passed was that neither the existing com- 
panies nor the local authorities would be allowed to extend their 
works owing to the existence of the company. Witness proceeded 
to deal with the congestion of the streets, and said the company 
ought not to be allowed to carry their mains through the City. The 
Corporation thought before dealing with this question there should 
be a Royal Commission to inquire into the whole matter. 

Sir R. LirTLER, K.C., addressed the Committee, and urged that 
the City should be left out of the scope of the Bil. When the 
promoters were before the other House they posed as philanthropists, 
but now they found them making terms with one body af*er 
another, and they had eventually bought off a considerable amount 
of competition. Was not that buviug off of opposition, however, a 
condemnation of the scheme? The Corporation had the right of 
purchase of the undertakings of both companies in their area, but 
if these two companies were to scrap their works and take a supply 
in bulk from the Administrative Co., what would be their 
position then ? It appeared to him that the Corporation would be 
deprived of those advantages which Parliament had given them. 
He thought that the purchase clause alone was so unsatisfactory as 
to form a strong reason for rejecting the Bill. 

Mr. FITZGERALD, in reply, said he would deal only with the 
salient points brought before the Committee. A good deal of 
criticism had been addressed to the actual provisions of the Bill, 
but that was founded on misapprehension. A great many objections 
had been made to clauses, but there must be some finality in those 
matters, and when promoters found clauses passed by Parliament 
and inserted in other Bills, they were justificd in taking them aud 
putting them into their Bill, and those clauses ought not to be 
criticised as if they had never been passed by Parliament. In the 
other House the Committee was anxious to protect the interests of 


the authorised undertakers, whether a company or local authority,and . 


they amended certain clauses with that end. So far as the standard 
clauses had been departed from, it was so as to give additional 
proteetion to the authorised undertakers, and an additional 
advantage to the consumer of power. ‘There was a clause in the 
Dill known as the “Stand-by Clause," which had been attacked 
over and over again by the local authorities ; but what was the 
history to that clause? It was settled last vear bv a Select Com- 
mittee of the House of Lords ona Government Hill after a most 


careful consideration, and supported by the local authorities all 
over the country, including the borough councils of London. Now 
they found the borough councils attacking that clause which was 
settled last year. Let him take Clause 71. The promoters 
of the Bill did. not invent that clause, but it had been 
passed by Parliament over and over again. In the case 
of the Clyde Valley Bill, the clause was not inserted originally, 
but the company came back to Parliament a few sessions 
afterwards and asked for the clause, and it was given them. The 
object was not to buy all the London companies, for that would 
require millions of capital which they had not got. The fact was 
that in a large area like this there were certain small undertakers 
who could not carry on their business with success. Barking was a 
case in point. Under Clause 71 they would take over that under- 
taking and charge prices which would be much more beneficial to 
the consumer than the Barking U.D.C. would be able to give. It 
was not a transfer which in any way affected the public interest. 
It was not the case that under the Pill advantages were given to 
the large consumer which were not given to the small consumer, for 
the maximum prices referred equally to the large and &mall con- 
sumer. Nor was it true that there was any picking or choosing. 
If by permission of the Board, of Trade the company went into a 
district where the local authorities were the suppliers of electricity, 
they went in under exactly the same conditions. With regard to 
the remarks of Mr. Ram, it was not a fact that the provisions of the 
Bill had been vitally altered. — 

The CHAIRMAN said if contracts had been made and a company 
were taken over, he supposed the contracts would be taken over too. 

Mr. FITZGERALD said that Mr. Ram had said that the effect of 
the agreements they had made was to deprive the consumer of the 
right he had now to get a supply of electricity. There was 
absolutelv nothing in that statement. The agreements they had 
made provided for this—that for the extra supply of electricity 
they required beyond what their existing stations could give, the 
companies came to them and got a supply ata price which was 
lower than they could generate at themselves. There was no obliga- 
tion in law for an undertaker to put up a generating station. ‘The 
obligation of the undertaker was to supply, and if he could get a 
supply in bulk from another person, he could fulfil his obligation. 
The real reason of Mr. Ram's grievance was that the County of London 
Co. were supplving in competition with the Metropolitan Co. in one 
of their areas, and he thought that under the agreement which the 
County of London Co. had made with the promoters, they would 
vet electricity cheaper than they could generate it at themselves, and 
would thereby be more effective competitors with his company. 
That was the reason for the Metropolitan Co. interfering in this 
Bill, and upsetting the arrangement they came to in the other 
House. Under Clause 67 the Administrative Co. was entitled to 
give a supply to any undertaker whose undertaking was partly 
within, and partly without the area, and it enabled the undertaker 
to use the whole of that supply, whether within or without his 
area, Clause 65 enabled the company to give a supply to con- 
ticuous undertakers. Take the ease of Fulham. That was within 
the arca of the Metropolitan Co. as fixed by the House of Lords. 
Under that Clause 68, although Fulham was entirely outside his 
area, vet they might have given a supply to Fulham as being a 
contiguous authority. But it was agreed that that clause was not 
to be used to give a supply in the Metropolitan Co.’s district, 
aud accordingly a proviso was added that the powers under 
that section were not to be used for giving supplies within the 
Metropolitan Co.’s area. But that arrangement was come to on 
the express understanding tha it was not to interfere with the 
supply under Clause 67, and the very case of the County of 
London Co. was mentioned as coming under Section 67. He 
asked the Committee to look at the advantages London got by 
the agreements with the companies if the other companies 
adopted their maximum price of 14d. instead of 7d. or 8d. The 
present average price for power was 2d. all over London, and 
that was prohibitive in the case of the small manufacturer. The 
bulk of the present business of electricity undertakers was the 
lighting business, but if they were to give power at a reasonable 
price, they must lay out their business for power, and not look 
upon it as a by-product. The power business of the existing 
undertakings was almost a negligible quantity. West Ham 
appeared to be a well-managed undertaking, but they found that 
for 50 per cent. of the output the Corporation were their own 
customers, and nearly the whole of the residue was private light- 
ing, for which they could not be competed with. They were told 
that in 1910 West Ham could supply as cheaply as the company, 
and if that was the fact, then the company could never go into West 
Ham, because the Board of Trade would hold that it was unrea- 
sonable. Hackney was another case of an undertaking well 
managed. 

The CHAIRMAN: Do you suggest that the Board of Trade will 
refuse to allow the Power Co. to enter in cases where the existing 
undertakings are prepared to supply at a low rate ? 

Mr. FirzGERALD thought that was so, for Clause 49 said the 
Board of Trade was to have regard to the price charged. If the 
case of the local authorities were correct there would be no competi- 
tion at all, but he did not suggest that their case was correct. He 
thought it would he inevitably found that the company would be 
able to supply electricity at a cheaper rate than West Ham possibly 
could generate for itself, and, therefore, unless the West Ham 
people sunk their prices so as to supply at a loss, they would either 
make an agreenient with the company to take a supply in bulk or 
the Board of Trade would allow the company to come in, and so 
benefit the consumers of the district. 

Mr. Epwarps: But if their case is true, you 'have nothing to 
gain? 

Mr. FITZGERALD said if it were truc that these local authorities 
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could generate as eheaply as they could there was no case for the 
Board of Trade. The experience of the whole world, however, 
proved that coneentration of the generation of electricity meant 
generation at a lower eost. He was afraid that in the discussion 
the interests of the manufaeturers of. London had been somewhat 
lost sight of, but the fact remained that only 4 per cent. of the 
power used in London was supplied by the electrical undertakers. 
With regard to the authorised undertakers, the Bill gave them the 
valuable option of taking a supply in bulk from the company. 

The CHarrMan said the case of Shoreditch appeared to be 
exceptional. 

Mr. FITZGERALD said that was a case of the local authority being 
in possession, The bulk of their business was lighting, and they 
did not propose to compete for that. 

The CuargMAN ; But half the power in the district is supplied by 
them now. 

Mr. FITZGERALD said if that were the case and their price was 
reasonable, the Board of Trade would probably refuse to allow the 
promoters to go into the district. In the other House they hada 
united opposition against them, but one by one the great majority 
of their opponents had come in. 

Mr. Epwarps asked what guarantees were there that those who 
had come in would take supplies. 

Mr. FITZGERALD said in almost all. The companies agreed to 
get all the energy they required beyond what they could manu- 
facture for themselves in their existing stations. With regard to 
the opposition of the London County Council, all they asked for 
was delay, and the City Corporation did the same. As to the 
purchase clause, the promoters had never varied from the statement 
they put before the House of Commons on second reading. If the 
Committee adopted the view that the undertaking should be pur- 
chaseable by a body to be created, then they would have to consider 
what the terms of purchase should be. Certainly the company 
ought not to be in a worse position than the electrical undertakers 
under the Act of 1888, under which they got a term of 42 years, 
and the value of their works at the end of that term, without 
allowance for goodwill and prospective profits. But they had no 
limitation of their dividend, and a very high maximum. In the 
Bil before them, they had a very low maximum, aud also a 
sliding scale, and they asked that they should be allowed the 
actual capital expenditure as certified by the Local Government 
Board auditor. If the Committee thought there was any particular 
difficulty in auditing, he would accept a term of 50 years, with 
purchase at the end on the same terms as in the Act of 1888, 
provided that the promoters were allowed to create a sinking 
fund. Then the present companies and the power company 
would be on the same terms with regard to purchase except that 
the power company would have a term of 50 years, as against 42, 
and when they considered the large capital involved and the 
greater risk they were running, he did not think that was an 
unreasonable proposal. 

The CHAIRMAN asked if the standard rate of dividend was the 
same as that fixed in other power Bills. 

Mr. FITZGERALD said it was, but there was a great difference 
in the standard price. In the other Bill a standard price of 
24d. corresponded with 8 per cent., and in this Bill the standard 
price was 1d. 

The Committee retired, and on their return the CHAIRMAN said it 
was quite clear that, before they could decide on the preamble of 
the Bill, they must have the clauses before them. Mr. Fitzgerald 
had referred to à new purchase clause, and that would necessarily 
have a very important bearing upon the minds of the Committee 
in coming to a decision. He must ask the promoters, therefore, to 
submit the amended purchase clause, and then the Committee 
would consider it and give a decision on Monday. . 

Mr. FITZGERALD said he could give the new purchase clause at 
once, Unless they settled the matter, he was afraid it would be 
almost impossible to get the Bil! through. 

Mr. CowaRp, K.C.: Whose fault is that ? 

Mr. FITZGERALD then read the following alternative clause, and 
à new clause consequent upon it :— 

Alternative Clause 794 :—“ In the event of any public authority 
or body of trustees (hereinafter called ‘the purchasing authority ') 
being authorised by Parliament to acquire the undertaking at the 
expiration of a period of 50 years from the passing of this Act and 
“of subsequent periods of 10 years thereafter, the following pro- 
visions shall apply and have effect (that is to say ):— 

“ (1) Not less than 12 months’ notice in writing shall be given to 
the company by the purchasing authority intimating their intention 
to acquire the undertaking. 

“ (2) Such purchase shall be made upon the terms of the pur- 
chasing authority paying to the eompany in respect of the under- 
taking, the then value thereof, as determined in aecordance with 
the provisions of Sec. 2 of the Electric Lighting Act, 1888. 

“(3) As from the date of purchase the undertaking shall be 
transferred to and vested in the purchasing authority, and such 
authority, to the exclasion of the company, shall have and may 
exercise all the rights, powers, authorities and privilezes of the 
company, and shall be subject to all the duties, obligations, agree- 
ments and liabilities of the company in like manner as if they were 
the company, except the debt due by the company at the date of 
purchase, and the liabilities with respect to the debenture stock and 
mortgage debt of the company. 

"4j For the purpose of this section ‘the undertaking" means 
all lands, buildings, works, materials and plant of the company 
suitable to, and used by them, for the purposes of their under- 
taking, but shall not include any insurance fund, reserve fund or 
sinking fund authorised by this Act, or cash in hand or nt bankers, 
securities for money or any debts due to the company." 

New Clause 61a :—" Notwithstanding anything in this Act con- 
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tained, the company may before ascertaining the clear profits of the 
undertaking available for the payment of dividend, set aside such 
sums as they think fit to form a sinking fun, which shall remain 
the property of the company in the event of any purchase of the 
undertaking, provided that the sums so set aside in any year shall 
not exceed an amount equal to 1 per cent. per annum on the paid- 
up capital of the company for the year, and the aggregate of such 
sums shall not at any time exceed an amount equal to one-third of 
the paid-up capital of the company for the time being." 

He appealed to the Committee to continue the sitting and give 
the Bill a chance to co through. 

Mr. BLENNERHASSETT, K.C., asked for time to consider the clauses, 
and said that if the Bill got through Committee it could go 
forward to next session. 

Mr. Coward said the attitude of the promoters had vitally 
changed, and it was only reasonable that they should have some 
time to consider these new proposals. 

The CHAIRMAN said the Committee were conscious of the vast 
importance time was to the promoters, and recognised the position 
they were in. He could not reproach the Committee with any 
neglect of duty, aud there had been no undue prolongation on the 
part of the opposition. But the Committee felt it quite impossible 
to come to a decision without fuller consideration. He had con- 
sulted the authorities of the House, and knew the position and 
what the result of delay might be. It was with full consciousness 
of this and with a strong sympathy for the difficulties of the pro- 
moters which had arisen through no fault of their own, but in 
consequence of delays in the other House, that he adjourned the 
Committee till Monday. 

Monday, August 7th. 


Atthe outset of the proceedings, the CHAIRMAN asked that tbe 
various opponents should hand in their amendments. This having 
been done, 

The CHAIRMAN said: It is now my duty to announce the decision 
of the Committee, which, by a majority, is that, subject to the con- 
sideration of clauses and amendments, they will report to the House 
that the preamble of the Bill is proved. 

Mr. KENNEbv, Parliamentary agent for the promoters, then went 
into the witness chair, and the Bill was considered clause by 
clause. Clauses 1 aud 2 were allowed to stand part of the Bull. 

On Clause 3 Mr. Morton, for West Ham, raised the question of 
nuisance from smoke, submitting an amendment to deal with this. 
If there was to be no nuisance, he thought that the promoters ought 
to agrce to his amendment. 

The Hon. J. D. FITZGERALD, K.C., said the provisions in the Bill 
were similar to those in all power Bills, and follo ved the recom- 
mendations of Lord Cross's Committee. He submitted that the 
Íorm of clause in the Bill was sufficient. 

Mr. Morton said that what he proposed had been inserted in the 
case of the Charing Cross and Strand Co. 

Mr. FITZGERALD: They are not a power company. 

Mr. Morton called Dr. SauNpEnRs, Medical Otlicer of Health for 
West Ham, whó said there were now two generating stations in the 
borough, and they were both subjeet to the general law. 

Mr. FITZGERALD having read the passage from Lord Cross's 
report, the Committee refused the amendment, and ordered Clause 3 
to stand part of the Bill. 

On Clause 4, Mr. FREEMAN, K.C. (for various borough councils), 
raised the question of the definition of the word “consumer”; and 
Mr. Lewis Cowanp, K.C. (for the L.C.C.), objected that one section 
of the clause “ gave the promoters an unlimited right of supply.” 

After hearing arguments from both sides, the Committee decided 
that Clause 4 should stand part of the Bill. 

(To be continued.) : 


The consideration of clauses occupied the Committee the whole 
of Monday and part of Tuesday. On the latter day the Committee 
ordered the Bill as amended to be reported to the House. On 
Thursday evening a proposal that the Bill be suspended until next 
Session was to come under consideration in the House of Commons. 


Metropolitan Electric Supply Co., Ltd. (Various 
Powers) Bill. 


A SELECT Committeeof the House of Commons under Mr. Russell Rea, 
sat on Tuesday and Wednesday last week to consider the above Bill. 
The promoters were represented by Mr. Balfour Browne, K.C., Mr. 
Ram, K.C., and Mr. Talbot. The opponents were the Charing 
Cross, West End and City Electric Supply Co., represented by Mr. 
Bavgallay, K.C., Lord Robert Cecil, K.C., and the Hon. Sidney 
Holland: the Fulham Borough Council, represented by Mr. Jeaves ; 
the Hampstead Borough Council and the Marylebone Borough 
Council, represented by Mr. Lloyd, K.C., and Mr. Vesey Knox ;. and 
the London County Council, @ 

Mr. Ba.rourn Browne, K.C., said the Metropolitan Electric 
Supply Co. was incorporated in 1887, and its authorised capital was 
£3,000,000. It had actually raised £1,859,605. The districts it was 
authorised to supply in were part of the parish of St. Martin-in-the- 
Fields, part of the city of Westminster, the St. Giles, Holborn, and 
Strand district, Marylebone and Paddington. Up to 1898 the com- 
pany had erected and equipped tive generating stations. About 
that vear the company purchased a piece of Jand at Willesden for 
£12,500, and erected a generating station, and Bills were brought in 
which enabled the company to bring mains from Willesden to 
carry the energy to the districts of supply. In 1903 they pur- 
chased more land at Willesden, and they now had 18 aeres. In 
1901 the St. Marylebone Borough Council promoted a Bill to supply 
themselves with clectricity, and this ultimately resulted in the pur- 


-chase by the Borough Council of the undertaking of the company 
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within the borough. At Willesden the company -had a. capacity to 
‘generate 16,500 Kw., and as the Marylebone Borough Council 
would ultimately supply themselves, they would be left with a far 
Jagger capacity at Willesden than they wanted. They had arranged 
Lo supply the Acten district through the local authority, and the 
Bill now before the Committee wasto authorise the company to supply 
a large area in bulk, including the following districts: —Maryleboue, 
‘Hampstead, Fulham, Acton, Chiswick, Brentford, Ealing, Hanwell, 
Southall-Norwood, Greenford, Uxbridge, Hayes, Heston and Isle- 
worth, Twickenham, Teddington, Hampton Wick, Hampton, Sun- 
bury-on-Thames, Feltham and Staines. Most of this area was 
included in the area asked for by the Administrative County of 
London Co,; but Lord Camperdown's Committee decided -that -the 
Metropolitan Co. should have the West End district. There was, 
however, a great difference in the powers asked for by the two com- 
pauies. The Administrative Co. asked for power to supply 
manufacturers in their industrial.area with euergy direct, but all 
the Metropolitan Co. asked for was to supply authorised distri- 
buters iu bulk. | 


Mr. Luoyp: You are seeking to put Hampstead into your Bill,. 


And the moment you get me into your district I am prohibited from 
taking my surplus from any other company. 
. Mr. BALFOUR BROWNR said that was entirely wrong. Their inten- 
tion, was, no doubt, to supply Hampstead with energy, but, so far 
‘as he knew, there was to be no monopoly. The only way in which 
he could affect the opposing local authorities was by the clause 
which had beeu introduced into many other Power Bills, and which 
gave the cempany power to supply electricity to railways and 
canals for haulage whom he might supply in his own district for 
use outside the district. There was absolutely nothing in the Bill 
to compel the Boroughs of Hampstead or Fulham to take one 
‘anit of energy from them. All the Bill did was to authorise the 
company to supply the local authorities if they wanted a supply. 

The CHAIRMAN: So long as they make it themselves. 

Mr. Browne: Or get it from anyone else. 
: Mr. LLovp said the promoters had made arrangements with 
other companies prohibiting those companies from supplying the 
local authorities, and then they took those local authorities’ dis- 
tricts into their district. 
v Mr. Browne said the policy of his company had always been 
that.there should be no competition between companies during 
the short lease of life they had. That was the reason why they 
struck out the districts of Kensington and Hammersmith from the 
Bill, for there were companies supplying there. If to-morrow the 
Fulham Borough Council put up a generating station, it need not 
take a single unit from the Metropolitan Co. He contended that 
the Charing Cross Co. had no locus standi at all, but, unfortunately, 
they were unable to get a Court of Referees to sit before the Bill 
came on. 

Mr. JOHN ConacHER, general manager of the Metropolitan Co., 
was called, and gave evidence bearing out counsel’s statement. 

Iu cross-examination, WITNESS said it was perfectly true that the 
company could supply any railway in Fulham from a point outside, 


but at the same time it might be desirable to give the supply at 


some point in Fulham. 

Mr. JEAvES put it to witness, that by the agreements made with 
his company and the other power companies, these companies would 
not be able to supply in the West End area without the consent of 
the Metropolitan Co., and that that would practically secure a 
‘monopoly for his company. 

WITNESS said that these were arrangements entered into with 
other companies, and had nothing to do with the Bill before the 
‘Committee. "TC 

The CHAIRMAN said the Committee were unanimously in favour 
of the principle of the company being allowed to supply railways 
inside and outside their area. 

Mr. JEAvES said the Fulham Borough Council quite agreed with 
the principle, but objected to the methods by which it was proposed 
to apply it. They contended that there could be no railway in 
Fulham which could not be conveniently supplied from outside 
with ut briuging Fulham into the area of supply. 

Further evidenee was called in support of the Bill. 

On Wednesday, Mr. Lrovp, K.C., addressed the Committee, and 
said there was no provision made inthe Billfor the supply of powerin 
the ordinary seuse of the term. It was merely a Bill to enable the 
company to supply certain distributors in bulk. There were five 


municipal boroughs originally included in the Bill, but two had : 


been dropped out, and the other three—Hampstead, St. Marylebone 
and Fulham- were the three for which the promoters asked for 
additional powers. It was said that the idea of the House of Lords 
was to divide London into districts forthe purposes of power, but, 
as a matter of tact, the West End was in exactly the same position 
as the South part of London, which was. in the area of the 
Administrative Co. so far as power supply was concerned. Of 
course, it might be desirable for the Metropolitan Co. to spread 
their net as far as they conveniently could; but he asked if it was 
in the interests of Hampstead that they should be brought within 
the meshes, having regard to the position which that borough 
occupied, The point was that Hampstead was contiguous to the 
North Metropolitan Electric Power Co.’s area, and also to the 
area asked for by the Administrative County of London Co., and why 
should be not have the privilege of obtaining a supply from either of 
these companies? If that Bill was passed, he admitted that the 
company would be under an obligation to supply him, but he would 
by a stroke of the pen be married to the company against his will, 
and was prevented from ever making a bargaiu for bulk supply with 
other persons. He did not think that was fair or for the publie 
benefit, and with regard to the maximum prices in the Bill he found 
that they only offered at a price which would be higher than the 
local authority could generate at fur itself. So far as Marylebone 


and multiple unit trains would. be. used. 
works and lands, were £2,692,405, which was.exclusive of rolling- 


„was concerned, there was an existing obligation on tne part of the 


company to supply to the local authority should they require sudh 
a supply in bulk, and he failed to see what more the promoters 
wanted. The agreement had been confirmed by Parliament, but, 
seemingly, the company did not think it effected the purpose for 
which it was framed. He submitted, however, that the Act was 
perfectly clear, and having tried honestly to see what different 
construction could be placed .upon it he had failed. It 
was a matter of publie property that the Metropolitan Electrie 
Supply Co. had been paid a very large sum of money for that. 
part of their undertaking which was in Marylebone, and it was 
somewhat surprising to find them once more trying to get the 
borough into their area. With reference to the power being 
sought by the company to supply energy to.railway companies, he 
did not for a moment deny that it was a great advantage for a. 
railway company to be supplied from one source, but in the light 
of what had passed, it was a little hard: on Marylebone that the 


company should want to.come into their. district even for that 
purpose;.the fact was that Marylebone wanted to hear as littl 


of the company as it could in the future. 

The CHAIRMAN, addressing Mr. Balfour Browne, said that it would 
probably tend to shorten the proceedings if he stated the 
opinion of the Committee on several points. In the first place, they 
were agreed not to differentiate a borough which was on the border 
of the area, as this would be unjust to other districts, and con- 
sequently the conteution of Hampstead would not be allowed. The 
Committee aJ«o ayrecd that there was nothing in the opposition of 
the Charing Cross and Strand Electricity Co. to affect their decision. 
With regard to Marylebone, however, the Committee did feel in a 
little difficulty. They were in favour of Clause 21, which gave the 
company power to supply to railway companics, but they did not 
want anything to be put into the clause which would inadvertently 
override the existing agreement with Marylebone. 

Mr. BALFOUR BRowneE expressed his willingness to put in a 
clause saving any existing agreement, but the company felt that 
since Mr. Justice Farwell's decision in the Willesden case they 
might not have the right to supply Marylebone in bulk, notwith- 
standing the existing agreement. At present neither the company 
nor the Marvlebone Council could enter into a new agreement. 

The CHAIRMAN remarked that the Committee had no wish to act 
as a Court of Law, and, consequently, they desired to have a 
stringent clause inserted safeguarding the present position of the 
Borough Council. 

Mr. BaLFour Browne pointed out that with regard’ to tramways 
and railways the company did not sell this right in 1901, as they 
did not possess it. Even at present the company did not have the 
right, and, therefore, it could not have been bought from them in 
1901. 

The CHAIRMAN said it was just this point which the Committee 
did not wish to determine, but to leave open to arbitration. 

Mr. BALFOUR BROWNE suggested the insertion of the following 
proviso: " Nothing in this Act shall confer upon the company any 
right if it were purchased by the Council in 1901.” 

Mr. VEsEY Knox said he could not accept the wording suggested. 

After further discussion, the following proviso was brought up 


. and agreed upon: * Provided that if by virtue of anything in this 


section the company shall acquire any right in respect of the 
Borough of St. Marylebone for which the company shall have 
received compensation upon the purchase of the Marylebone under- 
taking and the business of the company under Electric Light Pro- 
visional Order Contirmation Act No. 1, 1901, the company shall 
repay to the Council of the said borough such proportion, if any, 
of the purchase money and compensation received by the company 
under the said Act as represents the value of such right.” 

The preamble was then declared proved, and the clauses having 
been adjusted, the Bill was ordered to be reported for third reading. 

The Bill was read a third time in the House of Oommons on 
Monday. 


North-East Londen Railway. 
Wednesdau, August 2ud. 


Ow the above date, Lord Ludlow’s Select Committee of the House 
of Lords commenced the consideration of the North-East London 
Railway Bill. Mr. Balfour Browne, K.C., Mr. Page, K.C., and Mr. 
L. Macassey represented the promoters, and the only opponents 
were the Great Eastern Railway Co. 

Mr. BALFOUR BROWNE, in opening the case, said it was a pro- 
posal to incorporate a company, and to authorise the construction 
of a very important railway, which, starting. from the City, would 
give access to the North-Eastern districts of. London. The scheme 
was to start from the Monument, and to proceed ria Bishopagate 
Street, Shoreditch to Leyton, Walthamstow, Chingford and Waltham 
Abbey. The line would be about 144 miles long, and while it was 
intended to coustruct the first four miles in a tube, the line would 
afterwards be upon the surface. It would be worked electrically, 
The estimates for the 


stock, generating stations, lifts, legal expenses, and so on, 
and the total cost was exceedingly low, being only £275,862 
per mile, as compared with £700,000 a mile, which was the 
cost of the Central London Railway. Of course, the reason for 
the great difference in the cost was owing to the fact that such a 
large part of the line would be on the surface. The Bill proposed 
to authorise the compauy to ruise £3,000,000 capital, with the usual 
borrowing powers of one-third. With regard to the question of tbe 
desirability of having such a railway, it. might be said that they 
had anticipated the report of the Royal Commission on, London 
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Traffic. It was a route with regard to which several railway 
schemes had been promoted, but these had fallen !.r vzh on 


fmancial grounds. With regard to the question uf finance, Ne 


believed there was a great deal of misconception as to the attitude: 


of Messrs. Morgan and Yerkes in respect of the tube railways they 
had promoted, of recent years. It appeared to be assumed that, 
because these gentlemen guaranteed the raising of the capital, 
they were prepared actually to put the money down on the table 
before the Committee, but all the guarantee meant was that these 
gentlémen, with the aseistance of: their friends, wowld find the 
necessary apia . Of course, no financier would. actually guarantee 
any capital before a Bill was passed. He was glad to say, how- 
ever, that in connection with the North-East London Railway 
scheme the difficulties of finance had been overcome, and he should 
call witnesses well known in the city with regard to that point. 
Moreover, & responsible firm of contractors had agreed to carry out 
the work on tbe engineer's estimates, and-to take £800,000 in shares 
at par value in part settlement of their claim. The Bi!l had the 
support of the local authorities and-the London County Council, 
and the City Corporation, who were former opponents, had with- 
drawn their opposition. The oly actual opponent was the Great 
Eastern Railway Co., but he submitted that that company could not 
carry the traffic which now existed, to say nothing of the demands 
of the future. He would. also direct the Committee's 
attention to the fact that the. Great Eastern Co. in 1901 
actuallr favoured one of these schemes. When the Bill was 
before the other House several important conditions were laid upon 
the promoters, and, amongst other things, they would be obliged to 
convey workmen from Walthamstow for2d. At first it was thought 


that this would result in constderable loss, but estimates since made’ 


showed that such traffic could be carried without loss, although 
without profit. Another condition put upon them was that half of 
the capital was to be subscribed within 12 months, but only half 
the shares taken by the contractor were to count in that. They 
were further bound to make a substantial commencement of the 
work within two vears. 

Mr. C. WARNER, M.P., was called, and gave evidence of the great 


need of an additional railway to Walthamstow. E . 
Thursday, August 3rd. 


At the sitting of the Committee on Thursday, Mr. Morgan, M.P. 
for Walthamstow, described the crowded state of the trains at 
present on the Walthamstow line of the Great Eastern Railway. 
He considered the route of the proposed new line a most desirable 
one. He had been requested by every local authority through 
which the railway would pass to support the Bill., He was in 
no way connected with the promotion of the line, nor was he 
financially interested. He was told that Mr. Marten, Mr. Braith- 
waite, Mr. Grenfell and Sir T. Troubridge were the gentlemen who 
were responsible for the finance of the Bill, and he knew of them 
as responsible men in the City of London. 

In eross-examination, WITNESS said the Great Eastern Railway 
Co. had done a great deal, but he was not aware that while in the 
last 10 years the population had increased 40 per cent., the seating 
accommodation had increased 55 per cent. and would shortly be 
increased to 72 per cent. 

Evidence of a local character was given by Mr. SHELDRAKE, of 
Leyton, and the Hon. CLacp Hay, M.P., the latter saying that he 
bad no wish to pin down the Great Eastern Railway, who were 
undoubtedly doing their best to carry the traffic. 

Sir DovcLas Fox, the engineer, said that the total cost of the 
works and land for the railway was estimated at £2,546,400, to 
which another £80,000 or £90,000 would have to be added for 
equipment. To comply with the decision of the House of Commons’ 
Committee, the tube levels between the Monument Station and 
Hackney Road had been lowered so as to admit of the construc- 
tion of another pair of tubes above the proposed railway. He 
thought that it would be easy to arrange protective clauses with 
the Great Eastern Railway where the line crossed theirs. The 
crossing presented no engineering difficultics. 

Answering Mr. Freeman, Sir Douglas said he was quite ready to 
admit that the Great Eastern Co. had dorie all they could to meet 
the constantly growing traffic on their line to Walthamstow. They 


had promised to provide an additional line; this promise, how-. 


ever, had not been kept. The decision of the House of Commons’ 
Committee reducing the fare from tho City to Forest Road to 2d. 
would reduce the gross receipts by about £12,000, and to that extent 
the basis of his memorandum, on which financial support for the 
scheme had heen obtained, was altered. He did not think that 
the imposition of the 2d. fare would kill the project. 

Sir ALEXANDER Brenig, Mr. A. C. Morton, C.C., Col. Lockwoop, 
M.P., aud Mr. T. H. Robertson, M.P., having given evidence in 
favour of the Bill, Mr. E. W. STANYFORTH, one of the promoters, 
and a director of the Lancashire and Yorkshire Railway Co., 
said he was confident that there would be no difficulty in raising 
the capital even under the proposed 2d. fare. Personally, he was 
prepared to take a substantial financial interest in the company. 

Other evidence having been given by Mr. J. H. Buxton and Sir 
T. Troubridge as to the financial part of the scheme, the Com- 
mittee adjourned. 


Friday, August 4th. 


On Friday evidenee was given by Mr. BipptLpH Marrin, M.P., 
chairman of Martin’s Bank, Ltd., to the effect that there would be 
no difficulty in raising the capital. necessary for the railway. 

Mr. STEPHEN SELLON, who had examined all the details of the 
«heme, said he estimated that the railway would carry 44,525,000 
parengers annually. With regard.to the obligation which the 
House of Commons had put upon the promoters to carry workmen 
between the City and Walthamstow at 2d. fares, he did not think that 


would have so serious an effect financially, but it would conduce to the. 
congestion of traffic for short periods. It would mean congestion, 
on both this railway and the Great Eastern Railway at cértain. 
periods of the day, and his idea in putting on the 3d. fare was to' 
divide the’ traffic. hen he was before the House of Commons’ 

Cominittee he was working on estimates, and based his conclusions as 

to receipts on an average fare, but Mr. Gooday, the general manager 

of the Great Eastern Railway, had given actual figures of traftic, and: 
from Mr. Gooday's figures he found that more workmen travelled 

at the higher workmen's fare of 4d. than travelled at the 2d. fare. 

He estimated to get £420,138 from traffic and £12,000 from sundry 

receipts, such as advertisements, and he did not think tbe: 
latter figure was too high, because the Central London Railway, 

with half the length of route, got more. The working expenses 

would be £206,042, making net receipts of £226,076. Taking the. 
capital at £4,000,000, it would enable them to pay 5 per cent., and 

leave a balance of £26,096. As, however, £1,000,000 of the capital | 
would be debentures, they would only pay 4 per cent. on them, 

but they would, of course, have to provide a certain amount for 

depreciation. He took the working expenses at 46 per cent., and 

that compared favourably with the existing tube railways in 

London. The Central London was 52 per cent., the Waterloo and- 
City 47 per cent., and the City and South London 46 percent. He 

would: point out that as the Central London and the City and 

South London had to use lifts, that put an extra oxpenditure 

of about 8 per cent. on them for working expenses. He 

had eeme to the conclusion that the line would be a paying 

one. When he said that the 2d. fare would kill the railway, 

he had in mind the attempt of the London County Council to: 
get a 2d. fare for workmen over the whole of the line. The 2d. 

fare would not be remunerative, and it was on the higher fares that 

they expected to get a profit. 

Mr. BaLrour Browne: I understand that even taking passengers 
from Forest Road to the Monument is not in itself particularly 
remunerative ?— There will be a loss. 

Further examined, WiTNEss said it was intended to carry work- 
men by trains reaching the City up to 7 o'clock for 2d. ; up to 7.30 
for 3d.; and up to 8 o'clock for 4d. He thought the line would 
be an exceedingly good investment as compared with other tubes 
in London. Witness proceeded to deal with the district through 
which the line would run, to show its capabilities for a remunera- 
tive traffic. 

Evidence having been given by Sir M. BHowNAGGREE, M.P., in 
support of the Bill, the evidence for the promoters closed. 

Mr. Goopay, general manager of the Great Eastern Railway, 
gave evidence in opposition to the Bill, and contended that Mr. 
Sellon's figures were fallacious, and contrary to the experience of 
his company. 

Other evidence of a similar character was called, and the Com- 
mittee adjourned. 


Saturday, Anyust 5th. 


Mr. FREEMAN, K.C., in addressing the Committee in opposition 
to the Bill, on behalf ofthe Great Eastern Railway, said it was 
inconceivable that the railway would be able to get the 44 million 
passengers a year on which Mr. Sellon had based his estimates, 
and if it did not, the line could not be a financial success. 

Mr. BaLfour Browne, K.C., for the promoters, claimed that the 
estimate of passengers to be carried was likely to be borne out in 
view of the grea'ly improved travelling facilities which the line 
would give, and which would undoubtedly have the effect of 
enormously developing building in the districts through which it 
would run. He asked the Committee to say that they were quite 
satisfied that the money would be forthcomiug if the Bill passed. 

The CHAIRMAN said the Committee were of opinion that the Bill 
should proceed, and, after the adjustment of clauses, it was ordered 
to be reported to the House for third reading. 


Third Readings.—In the House of Commons on August 3rd, the 
Central Electric Supply Bill was read a third time. 

In the House of Commons on August 4th the Oldham and 
Saddleworth District Tramways Bill was read a third time. 


COAL GAS AND ITS RIVALS FOR MOTIVE 
POWER. 


THE above was the subject of a lecture given by Mr. Dugald Clerk, 
M.I.C.E., to the North of England Gas Managers’ Association on 
April 29th at Newcastle-upon-Tyne.* Referring to his suggestion 
made three years previously, that a much cheaper gas was desirable, 
the lecturer considered that the trend of events had since pointed 
more strongly than ever to the desirability of a public supply of 
coal gas for power purposes at 1s. per 1,000 cb. ft. Discussing the 
competition with steam engines, he considered that gas of 600 
B.TH.U. at that price would enable coal gas to cover the field up to 
150 n.r. In regard to this low price for gas, it was pointed out 
that the present intrinsic illuminating power could not be expected 
therewith. "This was not considered a disadvantage, now that the 
incandescent mantle had come into common use, as it was more 


* This abstract is from the full report of the lecture which 
appeared in the Gas World, May 6th, 1905. 
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dependent upon flame-temperature tban illuminating power in 
the gas; but he was sorry to find that the opposition to the reduc- 
tion of illuminating power was supported by leading gas manu- 
facturers. The question of comparative costs of gas and electricity 
was dealt with at some length, and the low cost at which electrical 
energy could be supplied, when the most economical reciprocating 
steam engine or turbine was employed, was instanced, the works 
cost at one station being as low as 0 132d. per unit produced. 
While the most usual charge is about 14d. per unit, the lecturer 
anticipates that in a few years electrical energy for motive power 
will be freely supplied at 1d. per unit, or under, and gives the out- 
put of electro-motors at present in work in Greater London as some- 
thing like 36,000 H.P. From a table of the price of coal gas for 
power, prepared from the principal districts of Britain, the maxi- 


mum aud minimum of the figures given are as follows, taking: 


the average prices, and assuming the calorific value of gas at 600 
B.TH.U. per cb. ft, and allowing for interest, depreciation, 
attendance, and other charges :— 


. Per nm.H.r..hour, Per B.H.P.-hour, 
— Prices per 1,000 cb. ft. 80 per cent. 25 per cent. 
' brake eff. brake eff. 


! | Fuel Total l Fuel Total 
cost. cost. cost. cost. 
rM PU = 
s. d. | Average., d. d: d. d. 
3 0| 2s. 6d. ; 043 0:53 0:52 0:62 
1 4 


s. d. 
Glasgow| 2 0 — 
0 — is. 2d. 0°20 030 0°24 0:34 


Widnes | 1 


At 2s. per 1,000 cb. ft., an ordinary gas engine would give a 
B.H.P.-hour for rather less than 04d. for fuel alone, and for about 
05d. total. At Id. per unit, electrical energy is equivalent to 0°75d. 
per E.H.P.-hour delivered to the consumer, or, with a motor efti- 
ciency of 85 per cent., the power costs 0'88d. per B.H.P.-hour. 

In considering how electrical competition might be met, it was 
stated that even with London gas a moderately good gas engine 
could give its power for rather over half the cost of electricity, but 
that the electric motor had advantages, in regard to starting, over 
the gas engine, besides for many purposes rendering countershaft- 
ing unnecessary. 

Cases were referred to where electricity at 2d. per unit had been 
replaced by gas at 1s. 9d. per 1,000 cb. ft., with a reduction of cost 
to about one-sixth. 

The lecturer stated that electricity companies were pressing very 
hard to supply energy for motive power, and that a certain field 
would doubtless always be theirs, but if equal pressure were applied 
by gas companies and gas engine makers, he was convinced that the 
electrical companies would be prevented from seriously invading 
the field of large powers; and he proposed that for small powers 
gas engines should be let out on hire, in the same way that elec- 
trical companies let out motors. The estimated power of gas 
engines in use in Great Britain and Ireland was about 1,000,000 
H.P., nostly driven by coal gas, while the coal gas production of 
the country appeared to be divided equally—25 per cent. illumina- 
tion without mantles, 25 per cent. with incandescent mantles, 25 
per cent. gas stoves, and 25 per cent. gas engines. 

The lecturer next turned his attention to the larger class of gas 
engines, up to 2,000 H.P. and over, that are now available, as well 
as the increased application of the poorer class of gas from pro- 
ducers, coke ovens, blast furnaces, &c. ; he also dealt with petrol and 
other motors, and gave some very interesting statistics of suction 
producers. 

As an example, he compared the cost of 30 np.n.P. for one year at 
an average load of 20 B.H.P. by suction gas, and 20 B.H.P. by coal gas 
at 1s. 6d. per 1,000 cb. ft., the total cost of the former coming out at 
£60 and of the latter at £74. 

The advantages of the suction producer over the pressure type, 
are—low first "cost, absence of gas-holder, ease of starting, and 
small amount of attention required. 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. Trhompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


15,196. “Improvements in systems of telephony." Tur British THOMSON- 
Hovstos Co., Lro. (The General Electric Co., United States.) July 24th. 

15.206. ‘Improved construction of electrical resistance apparatus.” E. 
HaEkTEL and A. JENSEN. July 24th. 

15,222, ‘Improvements in fuse heads for electric blasting." F. RENDER. 
July 25th. 

15,994. “Improvements in the joints of silver or electro-plated table ware 
and the like." J. F. Hower. July 25th. 

15.242. ‘Sparking plug for electric ignition for use with oil, gas and petrol 
engines." F. J. ScorCHMER. July 25th. 

15.252. “Improved means for operating switches employed in electric 
traction on the surface contact system." R. Brown. July 25th. 

15353. “Improvements in switches employed in electric traction on the 
surface contact system.” R. Brows. July 25th. 

15.954. “Improvements in switches for electric traction on the surface con- 
act system." R. Brows. July 25th. 


15.257. ‘Storage batteries." W. GARDINER and C. P. STRINGFIELD. July 
95th. (Coniplete.) 
15,265. © Improvements in electro-magnetic vibrators.” R. CARLSTEDT. July 


25th. (Compiete.) 
15,21. “Improvements relating to battery holders fcr automobiles.” F. 
Jackson, July 25th, (Comiplete.) 


15,919. “Im dace in and relating to telephone call registers." A. 
MEYER. July (Complete.) 


15,200. * il cu telephone apparatus." N.JacomsskN. (Date applied 
for under Patents Act, 1901, December 16th, 1904, being date of application in 
Norway.) July 25th. (Complete.) 

15,298. ''Improvements in multiple telegraphy.” 8. F. Jones. July 25th. 
(Complete.) 

15,209. ‘‘Improvements in multiple telegraphy." S. F. Jones. July 25th, 
(Complete.) 

15,901. *''Improvements in signalling devices or telegraphs." DE Covurcy 
Beamish. July 25th. 

15,540. “An improved process for the electrolytic manufacture of metallic 
wire or strip." 8. O. CowPER-CoLES. July 26th. 

15,881. “Improvements n the electrolytic production of metallic strip." 
8. O. CowprER-CoLES. July 26th. 

15,890. “Improvements in the manufacture of electrical resistances.” C, 
Rvzicka. July 26th. ; 

15,397. **An improved electrical signalling apparatus for electric lights or 
lamps." M. TELFORD, T. GuikR and G, F. Mackay. July 27th. 

15,435. “ Improvements in and connected w ith the employment of telephone 
meters in common microphone battery system." H. OPPENHEIMER. (Aktien- 
gesellschaft Mix & Genest, Germany.) July 27th. 

15,402. “Improvements in the process of making a metallic connection 
between the light emitting bodies &nd the supply conductors of electric glow 
lamps." H.KvzkL. July 27th. 

15,464. “Improvements in and relating to electric switches.” J. W. CooK. 
July 27th. 

15,479. “A contact hood for use in raising and lowering electric arc lamps 
and other apparatus." C. E.G. GILBERT. July 28th. 

15,546. “Improvements in apparatus for controlling and operating the points 
of electric railways and tramways." W. H. Turner, R. E. Dixon and T. B. 
STEWART. July 29th. 

15,561. “ Improvements in the production of metal articles or metal-covered 
articles by electro-deposition." 1". 1. Gisbs. July 29th. 


15,577. '*A new or improved cut-out for overhead tramway wires," F, C. 
Monuis and J. O. Hart. July 29th. 

15,586. ‘Improvements in sparking plugs." H. Lurur. July 29th. 
(Complete.) 


15,590. ‘Improvements relating to points or switches for electric tramways 
working upon the slot conduit system." A.N.Connerr. July 29th. (Complete.) 


15,591. “Improvements in devices for electromagnetically influencing the 
arcs of electric arc lamps working with alternating current." T. L. CARBONE. 
July 29th. (Complete.) 

15,594. “ Improvements in the conveying of currents to electrodes arranged 
in electrically-insulated tubes." tranz & Co. (Eisengiesserei und Maschinen- 
Fabriks Act Ges m.b.H.). (Date applied for under Patents Act, 1901, August 
26th, 1904, being date of application in Germany.) July 29th. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications DA UE obtained of Messrs. W. P. 
THoMPsoN & Co., 322, High Holborn, C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1904. 


STARTING AND CONTROLLING ELECTRO-MoTORS AND CIRCUIT BREAKERS ADAPTED 
FoR USE THEREIN. B. N. Dadge and S. Lord. 9,711. April 28th. 


Vapour Arc Lamps. C.O. Bastian. 9,718. April 28th. 


Vapour ELECTRIC Rectiriers. E. A. Carolan. (General Electric Co., United 
States.) 10,341. May 5th. 

GaLvanic BATTERIES. Siemens Bros. & Co., Ltd., and W. F. Eichenguer. 10,559. 
May 17th. 


CONDUCTING CHEMICAL REACTION® BY MEANS oF Mercury Vapour Arc. E, A. 
Carolan. (General Electric Co., United States.) 10,881. May llth, 


CEILING oR WALL Rosettes FOR ELECTRIC LIGHTING AND HEATING. A.P. 
Lundberg and G. C. Lundberg. 11,056. May 13th. 

SwircHES. The British Thomson-Houston Co. (Allgemeine Elektricitats- 
Gesellschaft, Germany.) 11,073. May 18th. 

Arc Lamps. H. Winkler. 11,650. May 20th. 

Miners’ SAFETY Lamps. J.P. Rees. 11,943. May 25th. 

ALTERNATING CURRENT ELEcTRIC Motors. F. W. Davies. 12,123, May 28th. 


Evecrropes AND LAMPS For Anc J.icutme. E. A. Carolan. (The General 
Electric Co., United States.) 12,247. May 30th. 


EvectTric ResisTaxces. W.J. Davy. 12,267. May 80th. 

DyNaxo-ELEcTRIC MacHiNxES. British Thomson-Houston Co, (Allgemeine 
Elektricitats-Gesellschaft, Gerinany.) 12,334. May 3lst. 

ALTERNATIKG CURRENT Morons. British Thomson-Houston Co., Ltd. (Allge- 
meine Elektricitats Gesellschaft, Germany.) 12,896. May 3!st. 

FIRE ALARMS AND THERMO-INDICATORS. A. H. McNeil and the Pearson Fire 
Alarm, Ltd. 12,376. May 3ist. 

TELEGRAPH RECORDER. W. J. Roussel and A. King. 21,848. October lith. 

SUPPORTING ELEKCTRIC TRAWWAY OVERHEAD POWER-TRANSMITTING OR TROLLEY 
Wires. J. W. Allen. 922,839. October 24th. 

DISTRIBUTION OF ALTERNATING ELECTRIC CURRENT. A. F. Berry, 23,150, 
October 27th. 


CONTROLLING SYSTEMS FOR ELECTRIC Motors, A. C. Eastwood. 26,096. 
November 30th. 


MOTOR CONTROLLING Systems. A. C. Eastwood. 26,099. November 30th. 


TROUGHS OR CoNDUITR FOR UNDERGROUND ELECTRIC Mains. J. Wilkinson. 
26,220. December 2nd. 

Switch INSTALLATIONS FOR TELEPHONE EXCHANGES AND SWITCHES THEREFOR. 
Siemens Bros. & Co., Ltd. (Siemens & Halske, Akt. Ges., Germany.) 
26,282. December 2nd. 

GRID oR ELEMENT FOR SECONDARY BATTERIES. W.Gardiner. 27,905. Decem- 
ber 20th. 


SAFETY DISCHAROK APPARATUS FOR EXCESSIVE VOLTAGES IN ELECTRIC CURRENTS. 
Siemens Bros. & Co., Ltd. (Siemens-Schuckeitwerke G.m.b.H., Germany.) 
28,018. December 21st. 

STARTING AND BRAKING Device rog ELECTRIC Motors. A. Hultquist. 28,471. 
Decergher 27th. 

ELECTRIC MASSAGE APPARATUS. J... Kublitz 28,704. December 29th. 

CONTROLLING ELECTRIC Motors. W. Giepel, F. M. T. Lange and G. W. 
Mascord. 5,213. March 2nd. 

CONTROLLING ELECTRIC Motors. W. Glepel and F. M. T. Lange. 5,214. 
March 2nd. 

Arc Lamps. Ganz & Co., Eisengiessesei-und Maschinenfabriks Akt. Ges. 
8,003. April 15th. 

ALTERNATING CURRENT ARC Lamps. Ganz & Co., Bisengiessesei-und Maschinen- 
fabriks Akt. Ges. 8,694. April 15th. 
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AUGUST 18, 19065. 


No. 1,447. 


EXIT MUNICIPAL TELEPHONY. 


ON August 9th, in the House of Commons, there was pro- 
nounced the death sentence of municipal telephony. During 
the debate on Mr. Lough's motion to reject the agreement 
etween the Post Office and the National Telephone Co., 
surprise was expressed by several members that the actual 
results of the municipal telephone crusade had been so small. 
After six years of the late Mr. Hanbury’s Telegraph Act of 
1899, which facilitated the establishment of telephone 
systems by local authorities, there are five municipal tele- 
phone systems actually working, one of them being but a 
yearling. There are 1,334 local authorities which might 
have applied for telephone licences ; of these only 13—just 
1 per cent.—actually took licences. Of the 13, six actually 
established systems ; one promptly sold out, and now there 
are five—and those five feel very sorry for themselves at the 
present moment. m | 

These figures seemed to surprise the House of Commons. 
So adept are the municipal traders at beating the big 
drum and clashing the cymbals, so well-trained and full- 
throated is the chorus which sings Holy! Holy ! when- 
ever anything municipal is mentioned, that doubtless many 
people believed that municipal telephony was really being 
actively developed. If the work done had been at all in 
proportion to the noise made about it, there would be 


‘flourishing municipal telephone systems all over the country. 


But the hard facts and the cold figures were fatal to the 
pretensions of the municipal sympathisers. The devoted 
band of five Corporations, led by Glasgow, which have 
anemic telephone systems on their hands, were not allowed 
to clog the wheels of progress. The demand of these 
concerns that the agreement should be upset in their favour 
was brushed aside, and the decision of the Post Office to 
abandon the policy of the late Mr. Hanbury, and to suspend 
the issue of municipal telephone licences, was confirmed by a 
substantial majority. It is now clear, therefore, that no 
new municipal telephone licence will be issued, and no exist- 


ing licence will be prolonged. As Lord Stanley said, this 


decision will leave whoever may be at the head of the Post 
Office in 1911 a free hand ; but he is hardly likely to wave 
it in the direction of the municipalities. 

The situation of the existing municipal telephone systems 
at Glasgow, Hull, Brighton, Portsmouth and Swansea would 
be somewhat precarious but for Lord Stanley's prompt 
acceptance of the snggestion made by Mr. John Burns that 
the Government should at once buy them out. Mr. Burns 
saw, as a practical man, that the five municipal systems 
were doomed t> extinction, and he appealed to the Govern- 
ment to treat the Corporations concerned with generosity, 
and to buy them out at once. Lord Stanley, after a brief 
conference with the Chancellor of the Exchequer, said he 
would gladly enter forthwith into negotiations with any of the 
municipalities that wished to do so. To the five Cor- 
porations, therefore, there is offered an opportunity to avoid 
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further waste of capital; which it would be absolute folly 
to ignore. It is well known that in all the towns concerned 
the municipal competition in the telephone service has 
been signally unsuccessful, and that the municipal Systems 
are pursuing the National systems in a stern chase of the 
most hopeless sort. In Glasgow, where the competition has 
gone on for about four years, the National system is almost 
double the size of the municipal system, which for some time 
past has ceased to attract new subscribers in any substantial 
numbers. It is also well known that the financial results of 
the municipal services have fallen far short of those antici- 
pated, and that the plant employed is to a large extent of an 
obsolete character. | 

Under these cireumstances no sane Town Councillor can 
advocate spending a single additional shilling on adding to 
any of the five municipal systems. "Their plain destiny is 
absorption. In any case the amalgamation of two compet- 
ing telephone systems means waste of capital, as there is 
necessarily much duplication of plant, but in the case of the 
five municipal systems so much work has been done which 
ig not up to the recognised standards of modern telephone 
practice that the waste will be very great. To add to this 
waste by spending further capital along the same lines would 
be simply throwing money into the street. As it is public 
money that is concerned, such a proceeding would be so 
inexcusable that we imagine no Town Councillor blessed 
with a sense of responsibikty will advocate any course 
other than a prompt acceptance of the Postmaster-General’s 
offer. 

We have never been an advocate of municipal tele- 
phony, as we have not believed either that the 
municipalities were competent to conduct such a 
highly technical industry or that competition in local 
telephone service could lead to other results than waste 
of capital and greater aggregate cost to the public. 
The actual history of the municipal telephone movement, on 
which we have commented from time to time, shows that 
our beliefs were well founded. The municipalities concerned 
have utterly failed to grasp the nature of the business, they 
have proceeded on the most hazy and superficial plans and 
estimates, and, in spite of much pointed and authoritative 
criticism, have built telephone systems—largely in duplica- 
tion of the existing systems—which are technically deficient 
in numerous respects. And for a large proportion of their 
citizens they have increased the expense of telephone service, 
notwithstanding the low rates that the competition has made 
available to some users for some classes of service. In this 
way the five municipalities have spent in the aggregate some 
£500,000 of capital. We think they must heartily welcome 
the opportunity now offered of getting some of this money 
back. The municipal telephone plants do not come up to 
Post Office standards of telephone construction ; but doubt- 
less, in view of the special circumstances of the case, there 


will be a disposition to treat the municipalities as generously 
as possible. 


eS ED 


THE Engineering Standards Committee 


The Effect of recently issued Report No. 22, entitled 


sae ee “ Report on the Effect of Temperature on 
Materials, Insulating Materials.” The Report con- 


sists of three sections. The first section 
comprises the investigations carried out by Mr. E. H. 
Rayner, which, as an Institution paper (Proceedings Instifu- 


Siemens Bros. & Co., respectively. 


tion Electrical Engineers, Vol. 34, p. 613, March 9th, 1905), 
has already received consideration in the columns of the: 
ELEecTRICAL Review. In the second and third sections 
are given the results of tests of insulating materials employed 
in the manufacture of dynamo-electric machinery at the 
works of Messrs. Crompton & Co., Ltd., and of Messrs. 
These last two sections 
contain a mass of useful results set forth in a series of care- 
fully prepared tables. In spite of the fact that statements 
as to the conditions of test are exceedingly meagre, the 
results are very interesting. 

Pending the publication of results of really exhaustive 
practical tests, made with a full appreciation of the nature 
and scope which should obtain in such investigations, it is 
believed that the data published in this report will be widely 
consulted, and with advantage to the industry. It is, how- 
ever, remarkable that at so advanced a stage in the development 
of dynamo-electric machinery, there is still so little apprecia- 
tion of the necessity for taking many details into account, if 
testa on insulating materials are to be of thorough value. 

The samples of insulating materials were exposed to 
various temperatures for from 9 to 12 months, and both 
reports are in accordance in recording that none of the 
materials were suitable for withstanding a temperature of 
125° C. for this length of time. Even asbestos and 
micanite suffered at this temperature, the latter in conse- 
quence of the charring of the material with which the com- 
ponent scales of mica were cemented together. 

This experience with high temperatures further demon- 
strates thé wisdom of not at present exceeding the customary 
temperature standards. If a thermometrically determined 
temperature increase of 40° C. is permitted, this will 


— frequently mean an ultimate temperature of 70° C. as 


thermometrically determined, and of fully 100° C. as 
determined from resistance measurements. Still higher 
actual temperatures will oocur at inaccessible parts of 
the machine, notably in those portions of the field coils 
most remote from any duct or surface. Hence, permitting a 
thermometric rise of even 40? C., above the surrounding 
temperature, brings us nearly to the ultimate temperature 
where the tests of Messrs. Crompton & Co. and of Messrs. 
Siemens Bros. indicate that there are few, if any, otherwise 
suitable materials which do not deteriorate considerably in a 
year or so. It is to be hoped that progress in the production 
of suitable insulating materials will be stimulated by the 
report of the Engineering Standards Committee, as materials 
which will permit of higher temperatures will be of great 
value to designers and manufacturers. The present, how- 
ever, is no time for increasing the standard temperature rise. 
Even when apparently suitable materials are on the market, 
a few years must elapse before their suitability can be 
demonstrated in actual practice. 

It required several years of actual service to demonstrate 
that the insulating materials formerly employed in railway 
motors ultimately pulverised as the result of exposure to the 
combined effect of vibration and high temperature. Even 


at, present there are plenty of manufacturers who are choosing 
their insulating materials more with reference to price per 
yard, per pound, or per gallon, as the case may be, than to 
whether the apparatus in which it will be employed will be 
subject to heat, moisture, or vibration, or to other deteriorat- 
ing influences. Most electrical manufacturers are, however, 
desirous of employing sound materials and of keeping within 


as conservative temperature limita as the competitive struggle 


will permit. | 

Raising the standard temperature limit would simply 
result in a general lowering of the price per horse-power or 
per kilowatt. Competition would keep the manufacturer's 
profits as low as ever, and even the customer would not 
benefit, since his motors and dynamos would be subject to 
a greater rate of depreciation. Such a result wonld tend 
to bring discredit upon the electrical industry. 


Su 
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The temperature limit should be raised by small amonnts 
from year to year, keeping pace with the gradual progress 
made in the development of improved insulating materials. 
It will not suffice to produce one or two suitable materials, 
capable of also withstanding a high temperature, for the 
requirements of the manufacturer of dynamo - electric 
machinery are only met by the employment of many different 
insulating materials. 


THE report of the Pacific Cable Con- 
ference is somewhat short and indefinite, 
but it rings true on the question of 
Imperial unity, and it contains at least one valuable 
recommendation. While not closing their eyes to the fact 
that the Pacific cable is primarily a commercial enterprise— 
the first joint industrial venture of the various self-governing 
States of the Empire—the Conference pleads for mu.ual 
accommodation between the parties, so as to ensure the 
success of the scheme as a whole. In summarising the 
events which have led to recent dissatisfaction, the report 
shows that in the case of New Zealand and all the States of 
Australia, except New South Wales and Victoria, the Pacific 
cable in the years 1903 and 1904 obtained approximately 
the share originally anticipated of the total traffic between 
Australasia and the United Kingdom. In the case of New 
South Wales and Victoria, however, it has obtained & pro- 
portion less than that originally anticipated. This result, 
as is well known, is due to the granting by those colonies 
of special wires to the Eastern Extension Telegraph Co., 
who have heen permitted to open offices in Sydney and 
Melbourne under agreements entered into in 1901 and 1903. 
In fairness to the Commonwealth Government, it is made 
clear that these agreements, being in existence when they 
took over the administration, had to be recognised, and that 
although they could not revoke them, they immediately set 
ou foot a scheme for their termination. According to the 
Commonwealth scheme, concessions were to be granted to 
the company throughout all Australia, but they were to 
continue only for a limited period. The necessary ratifica- 
tions of this proposal have occupied from July, 1903, until 
Angust, 1905, and in the meantime Australia has given the 
company a special wire to Melbourne. 

The Commonwealth's new agreement was to be terminable 
“after a certain date by giving two years’ notice in writing.” 
The Conference are emphatic in their opinion that the date 
of termination “should be settled now, and not be left for 
decision in 1913." They express a doubt as to whether, 
as at present drawn up, the agreement would, or would not, 
be terminated at the end of 10 years; and they propose to 
amend it by inserting a clause to the effect that “ this agree- 
ment shall remain in force until October 31st, 1913, and no 
longer,” so as to prevent the possibility of a revival. 

We dealt last week with the question of terminal rates. 
[tis satisfactory to observe that the majority of the Con- 
ference are of opinion that the rate of 5d. per word is 
excessive, and that they recommend the Commonwealth 
Government to reduce it. They also recommend that the 
Dominion Government should follow the course of the 
Australian Government in remitting all Custom duties and 
other charges levied on the Pacific Cable Board. This raises 
à very pretty question of fiscal policy, scarcely fitted for cool 
thought in the month of, August ; perhaps the wisest com- 
promise would be to draw a distinction between State tele- 
grams and commercial messages. All will agree as to the 
prndence of the suggestion with which the report concludes. 
lt is to the effect that the main object to be sought is unity 
of purpose and complete understanding between all parties 
concerned in the Pacifie cable, and that with this in view 
there should be no disjointed action in the matter of con- 
cessions, but that all questions, whether of terminal rates, 
Customs duties, privileges, or the like, should be referred to 
the Pacific Cable Board and to the various Governments 
forming the partnership. 


Imperial 
Cables, 


THE University of Kyoto i& the second 


Education in great university of Japan, and was 


Panic founded after the war with China, part of 
at Kyoto, the funds from the indemnity being used 


for this purpose. 

Electrical engineering, under the direction of Prof. 
Namba, forms an important part of the college work, and 
the equipment of the laboratory is said to rank with the best 
of its kind in the world. - Continuous current, single, two 
and three-phase machines, including motors, generators, 
motor-generators, and rotary converters, are included in the 
plant available for instruction, and third year students obtain 
practical experience as engineers in the central power house. 
A considerable portion of the machinery has been given by 
American manufacturers, who probably recognise that an 
electrical engineer generally shows a preference for the 
machines with which he became familiar in his technical 
college days. British manufacturers .would do well to pause 
here, and think ! 

In the high tension testing room are to be found rotary 
converters and transformers, giving ranges in pressure of 60 
to 10,000 volts; and the electro-chemical and photometer 
rooms are provided with Weber, Rousseau, and Lummer- 
Brodhun photometers, besides many photometric standards, 
X-ray apparatus, Nernst and Cooper-Hewitt lamps, singing 
arcs, and arcs with impregnated carbons. In the yard is a 
140-ft. iron pole for use with the Lodge and Popoff-Ducretet 
wireless systems, with which a special laboratory is equipped. 
An illustrated description of the electrical equipment, in- 
cluding plans of the university buildings and electrical engi- 
neering block, interiors of the power house and laboratories, 
was given in the New York Electrical World and Engineer 
for June 17th. 


AFTER all the efforts that were made 
expedite the consideration of the 
Administrative County Co.'s Power Bill, 
and despite the self-denying resolution of the Select Com- 
mittee of the House of Commons to work overtime in order 
to hasten the report stage, the Dill was sacrificed to the 
ancient forms and archaic methods of the mother of Parlia- 
ments—whose grandmotherly system of procedure is a 
constant disgrace to our so-called civilisation, and 
would not be tolerated for a single session in 
a go-ahead country like Japan. The Japanese, 
with the characteristic courtesy which is inherent in their 
nature, pay us the compliment of saying that they have 
based their system of government upon ours; but they 
politely omit to mention that in their study they learnt how 
not to govern, as well as how to govern, and they wisely 
abstained from committing the errors which we perpetuate. 

The Bill is lost for the time being ; but the bulk of the 
work has been done, and the opposing forces have dwindled 
away until the City Corporation and the County Council are 
supported only by Mr. Spencer Hawes (the Datly Chronicle 
oracle), St. Pancras and one or two minor exponents of 
municipalisation run amok, and it will reappear next 
Session with renewed vigour. The Bill was reported for 
third reading, and would undoubtedly have passed the 
House had there been time ; to claim the loss of the Bill 
as a great victory, therefore, as the halfpenny Radical papers 
do (all the Radical papers in London are ha'penny ones) 
is mere foolishness. The fact that such claptrap as they 
have been producing during the last few weeks regarding 
this scheme, can be put forward seriously, is an insult to the 
intelligence of their readers. 

The summary of the legislative work done (save the 
mark) during the past session, in connection with the 
electrical industry, which is given overleaf by our Parlia- 
mentary representative, will be found of considerable interest 
—if only as showing how difficult it is to get private Bills 
through Parliament, when the ratepayers’ money is used for 
the purposes of obstruction. 


London Power in 
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PRIVATE BILL LEGISLATION OF THE 
PAST SESSION. | 


-———— - 


[BY OUR PARLIAMENTARY CORRESPONDENT. | 


Ix looking back on the past session, one cannot but be 
struck with the smallness of the net result (so far as the 
electrical Bills brought forward are concerned) in comparison 
with the enormous amount of time, money and energy 
expended. Ft is true that some useful measures have been 
passed, but there is obviously something rotteu in the State 
of Denmark when such a Bill as that of the Administrative 
County of London Electric Power Co., after an exhaustive 
hearing for 10 weeks before two Committees of the two 
Houses of Parliament is allowed to be sacrificed by the 
mere objection of members of the House of Commons with 
no discussion in the House upon its merits. The fight for 
the London area for power purposes has undoubtedly 
been the feature of the session, and in the 10 
years that I have been privileged to record the 
doings in Committee for the ELECTRICAL REVIEW, no 


scheme has in any way excited such interest, not 
only in the electrical world, but amongst the general 


public. Perhaps the nearest approach to this tight was the 
battle of the tube railway promoters four years ago, but in 
this the contest was not so keen, and it was lacking. in that 
personal element which seemed to surround the scheme of 
the Administrative Co. í 

It will be remembered that there were eight Richmonds 
in the field at the beginning of the session, who were 
seeking to supply either the whole or part of London with 
electricity for power purposes—viz., the Administrative 
County of London Co., the East London and Lower Thames 
Electric Power Co., the Charing Cross and Strand Electricity 
Supply Co., the.City of London Electric Lighting Co., the 
Metropolitan Electric Supply Co., the North Metropolitan 
Electric Power Co., the Central. Electric Supply Co. and the 
County of London Electric Supply Co. All these Bills 
were referred. to. a Select Committee of the House of 
Lords, presided over by ‘Lord Camperdown. The Adminis- 
trative Co.’s Bill came on first, and untimely although 
° ts fate has been, it has, at all events, added enormously to 
the reputation of Mr. C.H. Merz, its originator. There is no 
doubt that Mr. Merz’ evidence and grasp of detail gave 
the Bill its first chance of success. For a whole week he 
occupied the witness chair, and opposed as he was to the 
cream of the Parliamentary bar, he never once gave his case 
Away. To the insinuating questions of Sir Ralph Littler, 
the more direct methods of Mr. Freeman, K.C., the some- 
what involved periods of Mr. Blennerhassett, K.C., the 
jocular cross-examination of Mr. Balfour Browne, K.C., and 
the robust style of Mr. Coward, K.C., the witness had always 
.& ready answer. He had based his figures on actual esti- 
mates, and he had founded his conclusions on his actual 
experience at Newcastle, and the axiom that one ounce of 
fact is worth a ton of theory was once again proved. The 
promoters were also happy in their choice of counsel. In 
Mr. Fitzgerald and Mr. Lloyd they had two leaders who 
threw themselves heart and soul into the case, and they 
were ably assisted by Mr. Macassey (secretary to the 
late Traffic Commission), Mr. Chatteris and others. The 
result of it all was that the Lords’ Committee divided 
London up, and,gave the Administrative Co. what might 
roughly be described as the eastern portion, although it 
. included a large area to the south of the Thames, and 
extended to Croydon and Gravesend. To the Metropolitan 
Electric Supply Co. was given the western, or non-industrial 
area, and to the North Metroplitan Electric Power Co. was 


given the right to supply 'in bulk to several local autho- - 


rities adjoining their present district. 'The East London 
and Lower Thames Bill, which was amalgamated with the 
City of London Co.’s Bill, was rejected, and the Central 
Supply Co.'s Bill and the County of London Electric Supply 
Co.s Bill were allowed to proceed in part, and these com- 
panies are thereby enabled to supply electricity for railways, 
canals, and docks, &c. 

After the House of. Lords’ decision the whole energies. of 
the London County Council and the ‘local authorities: were 
directed against the Administrative Co.’s Bill, with the result 


t. 


that the other power Bills passed by Lord Camperdown’s 
Committee went through almost unopposed. There were, 
however, several somewhat important amendments. For 
instance, in the Metropolitan Electric Supply Co.'s Bill, the 
position of Marylebone was raised. It will be remembered 
that comparatively recently the Borough Council, under an 
arbitrators award, paid a very big sum to purchase the 
undertaking of the company within their area, and naturally 
they were anxious that the company should not again get a 
footing in the borough. Mr. Russell Rea's Committee 
sympathised with the Borough Council, and inserted pro- 
tective clauses. In. the case of the County of London 
Electric Supply Co.’s Bill, the Borough Council of Camber- 
well got a protective clause to the effect that they shall not 
be compelled to purchase any mains, &c., laid by the com- 
pany for supplying a railway, tramway, &c. To come back 
to the Administrative Co.’s Bill, a perusal of the lengthy 
proceedings before Sir J. Kitson's Committee will give some 
idea of the struggle. It was a fight against time all 


through, and the Committee did an almost un- 
precedented thing in sitting late for several days. 


Morning after morning, Mr. Fitzgerald brought up clauses 
containing agreements with various opponents, but the 
opposition prevailed in the end, and the Bill was reported 
too late to the House to stand a chance of passing. 
Although successful in the end, a striking feature of the 
opposition was the inconsistency of the counsel of the 
different local authorities. Day after day they were striving 
to prove two totally inconsistent things—first, that it was 
positively absurd for the promoters to say they could produce 
and sell energy at 3d. a unit, and, secondly, that this was 
the very thing the local authorities were on the eve of doing. 
If the promoters reintroduce the Bill next session, the whole 
procedure of hearing before Committees will have to be gone 


. through again. 


Apart from the Bills already referred to, there were a 
number of other Power Bills before Parliament. The 
Metropolitan Electric Supply Co. got power to supply Acton 
U.D.C. in bulk: the South Wales Electrical Power 
Co. obtained authority to take over the undertaking 
of the Carmarthenshire Electric Power Co., which was in- 
corporated in 1903; and the Shropshire and Worcester- 
shire Power Co. got Lichfield and Tamworth and several 
urban and rural districts within its area. The Welling- 
borough and District Tramways and Electricity Supply 
Bill, which was a scheme of the British Electric Traction 
Co. to supply over a large portion of Northamptonshire, was 
rejected. An interesting point respecting the question of 
competition in the area of a power company arose in the 
Accrington Corporation Bill. Jn this case the Corporation 
sought to supply electricity for tramways both inside and 
outside the borough, and the Lancashire Electric Power Co. 
objected to this, and pointed out to Mr. J. Wilson's Com- 
mittee that they had erected a generating station within 
reach of these districts, and that if competition of this kind 
was to be allowed, it would have a prejudicial effect on the 
raising of their capital. In the end the Committee allowed 
the Corporation to supply, but inserted a clause to prevent 
them having a monopoly, and also to prevent them utilising 
the profits of one district to keep down prices in another, 
and so shut out competition. | 

There were fewer tramway Bills than usual, and perhaps 
the most important, from the view of public interest, was 
that of the London County Council to bring “tramways over 
Blackfriars and. Westminster Bridges and along the Thames 
Embankment. After passing through the House of 
Commons, it will be remembered that the Bill was rejected 
by the House of Lords, which venerable body, in the mind 
of every Progressive County Councillor, is now absolntely 
and positively doomed. The London County Council had, 
however, previously put their spoke. in the wheel of the 
London Southern Tramways Co. Bill, which was rejected 
before the promoters considered they had had a fair hearing. 
À big tramway scheme of the Aberdare U.D.C. was rejected, 
and the Swansea Corporation, who tried to get possession of 
tramways leased to the British Electric Traction Co., found 
themselves the victims of an extraordinary legal document, 
by which it appears that it will take some 100 years before 
they can get possession of the whole of the tramways. Their 
tramway proposals accordingly fell through. The Birming- 


— * 


A CUTE UC o ic CMISCEMUMOSMUICIENMQIM MOM a EDEECMUSTGLENMEEUN S NIQENERCNO EE CINNCU M CMEPIUN DUI S CM EEAU CUT CU CM UE TOTS 


Vol. 57. No. 1,447, AvausT 18, 1905.) 


THE ELECTRICAL REVIEW. 


249 


ham Corporation carried through tramway proposalsánvolving 
an expenditure of over £1,000,000. The London United 


Tramways Co. had but a modest Bill, and only asked for an. 


` extension of time to complete works already authorised. As 
already mentioned, the Wellingborough "Tramroads Bill 
failed. The Hastings Tramway Co. failed to get tramways 
in Bexhill, but carried their Bill giving them small powers 
in other respects. The Metropolitan Electric Tramways Co. 
got power to carry out £63,000 worth. of street, widenings, 
and the Mexborough and Swinton Tramways Co. got an 
extension of time, and also power to uppiy for electric lighting 
provisional orders in the districts they served. ‘The Ports- 
mouth Tramways Co. were empowered to construct tramways 
in Gosport and Alverstoke ; the Oldham and Saddleworth 
Tramways Co. to construct a tramway in Mossley ; the 
Tyneside Tramways Co. to rearrange its capital powers ; the 
West Cumberland Electric Tramways Co. to extend its time 
for completion of works; the South Lancashire Tramways 
Co. to rearrange its capital, and the Dublin United Tram- 
ways Co. to amalgamate two concerns. The Coventry 
Electric Tramways €o. and the Blackpool, St. Annes aud 
Lytham ‘Tramways Co. both withdrew their Bills. The 
Accrington, Liverpool, Halifax and Nottingham Corporations 
all proceeded by Bill for additional tramways, and obtained 
the necessary authority. An interesting point arose in 
connection with the Croydon Corporation proposal to run 
motor-cars. Jt came out that these were to run over a 
number of routes for which a company had the power to 
construct tramways. The Committee felt the scheme to be 
an ill-considered one, and rejected it accordingly. 


By no means the least interesting Bill of the Session was | 


the Metropolitan Pneumatic Dispatch Co.’s Bill. There 
was a preliminary skirmish with the electric lighting com- 
panies on the question of competition in the lighting of 
receiving offices, which resulted in the companies getting a 
locus to appear before the Committee considering the Bill. 
The proposal, however, was rejected after several days' 
hearing. Eight tube railway Bills were introduced, but only 
four were of first-class importance, and two of these were 
ultimately dropped. The promoters of the North-East 
London Tube Railway were fortunate in anticipating a 
recommendation of the Traffic Commission, and were enabled 
tocarry their scheme through Committee to construct an 
electric railway (of which four miles will be in tube) from 
the Monument to Chingford and Waltham Abbey. A 
capital of. £3,000,000 will be required for this, with the usual 
£100,000 borrowing powers. The Hammersmith, City 
and North-East London Railway scheme to incorporate a 
company with a capital of £7,200,000 again fell through, 
this year owing to the promoters failing to make the 
necessary monetary deposit. The Great*Northern, Piccadilly 
and Brompton Railway Co. reintroduced their Bill for the 
construction of a tube from Chiswick to the City, but 
dropped it early in the session, and the Central London 
Railway Co. adopted the same course with regard to their 
proposed line to form a loop. 'The Great Northern, 
Piccadilly and Brompton Railway Co. were successful in 
their Bill to authorise them to make certain small new 
works, and one rather important extension from Kingsway 
to Waterloo. The Edgware and Hampstead Railway got 
authority to substitute a deviation railway at Hendon for 
the authorised railway ; the Baker Street and Waterloo Rail- 
way Co. were allowed to make certain new subways ; and the 
Charing Cross, Euston and Hampstead Railway Co. were 
permitted to use land in front of Charing Cross Station for 
a station. Of the other railway Bills of electrical interest, 
the Metropolitan District Railway Co. sought power to re- 
arrange its finances ; the Cork Junction Railway scheme, 
which was proposed to be worked electrically, was rejected ; 
the Southend and Colchester Light Railways Bill, which 
provided for a light railway and ferry route between these 
two towns was carried ; the Whitechapel and Bow Railway 
Co. was authorised to raise additional capital ; and the 
Metropolitan Railway Co. was allowed to raise more capital, 
and take over the Harrow and Uxbridge Railway. 

À new point was involved in the Bill of the Weybridge 
and Walton-on-Thames Electric Supply Co., which asked for 
power for the company to supply Walton from a generating 
station in Weybridge. The application arose out of the 
refusal of the Board of. Trade to allow the company to do 


this without precise Parliamentary powers which this session 
were granted. The Chelsea Electricity Supply Co. got per- 
mission to extinguish its founders’ shares. The Southend- 
on-Sea Bill, which contained several clauses to give the 
Corporation further powers with regard to the supply of 
electricity, was withdrawn. Great interest was taken in the : 
London County Council (General Powers) Bill, which pro- 
vided for Borough Councils being allowed to supply elec- 
trical fittings. The clause passed the House of Commons 


after considerable opposition, but the Duke of North- 


umberland's Committee threw it out without calling 
for the whole of the evidence ready to be tendered 
by the Electrical Contractors’ Association. A proposal 
by the Heckmondwike U.D.C. to make an agreement with 
the British Electric Traction Co. with regard to the supply 
of energy for tramway purposes, was struck out by the 
Standing Orders Committee. A clause in the Ealing Cor- 
poration Bill aimed at preventing those taking a power 
supply using it for lighting was disallowed by the Police and 
Sanitary Committee, on the ground that it was purely a 
trading question. The proposal of the Wigan Corporation 
to supply electric energy beyond the borough was disallowed. 

Several gas companies came forward with proposals with. 
respect to electricity. The Andover Gas Co. will be rein- 
corporated as the Andover Lighting and Power Co., with 
power to generate and supply electricity. The Aylesbury 
Gas Co. will in future be enabled to apply for powers under 
the Electric Lighting Acts, and the Shepton Mallet Gas Co. 
has taken power to erect a generating station and produce 
electricity. 

It will be seen that while a number of fairly important 
Bills have been considered, on the whole the Session must 
be regarded as a disappointing one. 


l 


IS THE WIRING CONTRACTOR DOOMED? 


By S. W. WILKINS. 


~~ 


_ THE existing state of the electrical trade is one that affords 


much food for thought. A transition is happening before 
our eyes ; a new order of things is coming. The past 20 
years have witnessed the ruthless exploitation of the great 
wiring boom, in which fortunes have been made! and large 
businesses built up. Now the trade is settling down to its 
normal proportions ; and we are face to face with the fact 
that the past affords no indication of the future, and that 
with the end of the boom the trade has to be carried on 
under different circumstances entirely. The manufacturing 
houses can seek new fields abroad, and they have usually so 
many irons in the fire that dividends can be secured by the 
elimination or neglect of the unprofitable lines to make 
room for the more remunerative branches. With the wiring 
contractor, however, matters are on a different footing. His 


. business is confined within rigorous lines, and there is not 


usually any room for setting one branch of the business 
against another. 

The wiring contractors’ trade a few years ago was a very 
good one to those who knew their business. The advantages 
of electric lighting were apparent, and there was a splendid : 
field among the classes to whoin first cost was not a great 
matter, and who did not need to weigh too closely the 
relative rates for gas and the new illuminant. A large and 
profitable business was done in apparatus and fittings ; new 
developments were constantly arising to give impetus to 
trade, and the whole industry prospered. The relations 
between the wholesale houses and the retailer were the same 
as those existing in other trades ; the retailer was regarded 
as the necessary distributor of the manufacturer's goods, aud 
the two branches worked in harmony and with mutual co- 
operation. From these halcyon days down to the present 
there have been influences at work which have completely 
changed the whole aspect of affairs. Keen competition has, 
of course, been the most potent of these influences, but 
it seems beyond dispute that over and above the ordinary . 
incidences of trade fluctuations, the state of affairs in the 
past has been abnormal, and that the industry as a whole is 
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now settling down into its groove. What is that groove to 
be? How are matters going to adjust themselves iu the 
future ? 

One of the most noticeable features in this evolutionary 
process has been the disappearance of the mystery surround- 
ing electricity. The man in the street has a very fair 
general notion of the ecceutricities of ** juice," and theenter- 
prising ignoramus who has the temerity to inscribe “ Elec- 
trical Engineer " over his doorway does not strike awe into 
the passer-by, and find himself regarded as a man of science. 
Under existing conditions, it is the easiest matter in the 
world to get together a staff of competent wiremen, if one 
knows how to go about it. The qualifications necessary to a 
man before he can undertake a wiring job are so com- 
paratively small, and are possessed by so many, that the 
number of men willing to undertake such work is legion. 
Every contractor has his eye on the ever present danger of 
his right-hand man, after lying low for a few years, leaving 
his employer to start work for himself, taking as much of 
the connection away as possible. It is certain that there 
can be no lasting stability about a business. where such 
manœuvres are so easily practicable. The result is naturally 
a gradual process of devolution, the substitution of a horde 
of master wiremen for the old contracting firms. Such a 
state of things affords a most tempting bait to other partially 
allied trades. The builder, the ironmonger, the house 
decorator and jobber, and the stores, find little difficulty in 
annexing such electrical work as is going in their neighbour- 
hood. The extra capital required is not great, the stock 
need be but small, the wholesale houses will give lowest 
trade terms for the asking, while good wiremen will besiege 
the doors for employment. Such is apparently the 
future of the electric wiring business. It must eventually 
be grafted on the other trades: it is not sufficient 
to stand by itself under normal conditions; and the 
above are the trades which are destined to work it. — In all 
branches of electrical work requiring more than ordinary 
skill, and to which a great responsibility is attached, the 
manufacturers will invariably step in to do the work, either 
directly or indirectly. Practically all power installations are 
now taken by the makers of the machinery, and gradually 
all pretence of the intervention of a trade man is being dis- 
pensed with. — Competition is so terribly severe in this class 
of business that if the manufacturers can only keep their 
factories going on full time regularly they esteem themselves 
fortunate. Profit is, of course, highly desirable, bat not 
always obtainable nowadays in motors, and two profits are 
absolutely out of the question. The same remarks apply in 
& lesser degree to the general sale of electrical material. 
Most articles for use with the electric current are fairly costly, 
and the purchaser will only buy from a firm of good standing 
and repute—the maker, if he can ascertain who the maker is. 
Competition is driving the makers to encourage this class of 
business, and by degrees the contractor is being eliminated. 
The process is facilitated by the growth of the small man, 
who is willing to wire up customers’ own goods—a thing 
which the contractor of the old days would have scorned to 
do without his discount. 

The combination of cireumstances against the contractor 
is deeply to be regretted by the trade as a whole. To this 
cause is attributable the vast amount of shoddy work now 
being done, with the inevitable ultimate consequence of 
bringing a certain amount of odium upon electric work in 
the public eye. Fires, leakages, short circuits, constantly 
blowing fuses, and all the usual accompaniment of faulty 
wiring, have been very much in evidence of late, as any one 
who has had much to do with installation inspection can 
testify. This, coupled with the growing awakening of the 
public to the undoubted costliness of electricity, at present 
rates, and the remarkable recrudescence of energy on the 
part of the gas companies, has had the effeet of giving a 
decided set back to the progress of electric lighting. 

In the wholesale and manufacturers’ side of the business, 
the trend of events has effected similar changes, though not 
with similar results. Competition has become very keen, 
prices are very low, aud profit small. New firms of com- 
paratively small capital have sprung up in all directions, 
either for manufacturing and specialising in one particular 
class of goods, or for factoring foreign articles. Competition 
and the decline of the general contractor are gradually com- 


pelling all wholesale houses to treat with the general public. 
They are being loudly blamed for this, but it is not due so 
much to faulty policy on their part as to the inevitable march 
of events. ‘In the absence of a strong and prosperous army 
of retailers to act as the distributors of their goods, the 
manufacturers must necessarily take on such distribution 
themselves. Needless to say, they do not wish to do it, as 
they usually have no machinery for this class of business. 
but they must look ahead and make provision for the future 
from a natural instinct of self-preservation. 

The attempt on the part of the municipalities to get 
powers to supply goods through the medium of their 
generating stations is a sign of the times. With the 
central stations equipped with showrooms and a commercial 
department, the electrical trade would be on a level with the 
gas companies. However one may be opposed to municipal 
trading, there is something to be said for the promoters of 
the scheme. The general public have now very few oppor- 
tunities to inspect the latest things in electrical apparatus : 
the ignorance of the man in the street regarding the various 
articles now available for use with the current is remarkable. 
In short, electrical goods for use on the ordinary house supply 
are not being pushed. The contractor apparently cannot do 
80 ; therefore either the central stations or the manufacturers 
must do it. The Municipal Supply Bill is a step towards 
the former ; the forthcoming great exhibition at Olympia is 
a step towards the latter. What will be the final result ? 


ELECTRIC TRAMWAY AND RAILWAY 
EXHIBITION. 1905. 


DESCRIPTION OF INTERESTING EXHIBITS. 


(Continued from paye 213.) 


Bruce Peebles Motor.——Owing to the late arrival of the photograph 
we were unable to reproduce fig. 65 in our last issue. It will be 
seen trom this illustration that the bearings are not cast in one 
piece with the upper or lower half of the field frame, as in the 


Fic. 65.--BRUcE PEEBLES TRACTION MOTOR ARMATURE. 


usual way, but are quite separate from either. It is claimed for 
this arrangement that greater convenience in obtaining access to the 
motor in the car-sheds is gained thereby. j 

None but the hopelessly conservative continue to use grease for 
lubricating motor bearings, and the Peebles motor is designed for 
oil lubrication only. The loose ring method is used, and we agree 
with the makers that it is to be preferred to the pad method. The 
ring is of a special type which has been found to give the most 
satisfactory results in practice. 

In case there are still some managers or engineers who stick to 
the obsolete American system of grease lubrication, we may say 
that Messrs. Bruce PrEBLES & Co. find that they get a distinctly 
higher efficiency. with oil. 

The brass cover to be seen over the top of the bearing is for 
inspection only, and oil is supplied through the lower aperture with 
a hinged lid. The solid construction of the windings is especially 
noticeable, and we are glad to sce that the front ends of the coils 
are protected from dirt or ill-usage. j 

Overhead qnd Third Rail, Continucd.--The stand of the BRITISH 
Jouns MaNvILLE Co. was decorated cunningly—we might say, 
built of their wares; the barrier chains, for instance, were 
formed of moulded mica Brooklyn strain insulators linked 
together. Moulded mica and reconstructed granite are the 
materials from which most of their overhead and third-rail 
insulators are made. Moulded mica globe and Brooklyn strains 
were shown which had been subjected to mechanical tests to prove 
fhe very high tensile strength of the insulating material. New to 
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English eyes were the large telegraph pattern many-petticoated 
insulntors for high tension transmission. 

ig. 66 shows their standard third-rail insulator in reconstructed 
granite. This remarkable material consists of selected orthoclase 
wranite, pulverised, moulded into the required form, and vitrified at 
a temperature approaching 3,000* F. It is given a high glaze, free 
from sedium, to prevent the accumulation of dirt. This is what the 
makers say about it :— 
vo“ It differs from the natural stone in many important respects :— 
» “1. Being vitreous, it does not contain or absorb moisture, and 
hence can be heated red-hot and thrown into water without 


cracking. 


^ C X84 g Fia. 66.— l'utgp RAIL INSULATOR. 
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Fic. 68.—MoToR-DnivkEN TowkER WAGON. 


Fia. 69.—''TETRAD" EAR. 
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Fio. 67.—HormMann Patent Rivet JOINT. 
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Fic: 70.—SECTION THROUGH “TETRAD” EAR. 


“2. It is of unlimited durability, not being affected by heat or 
cold, nor by any commercial acids or alkalies. : 

3. It is exceedingly strong, its crushing strength ranging froin 
12,000 to 15,000 lbs. per cb. iu., and its tensile strength from 800 to 
1,000 lbs. per sq. in. of cross-section. 

24 It possesses high ohmic resistance, and has been awarded 
tuc John Scott Legacy Medal by the Frauklin Institute of Phila- 
delpbia, for its insulating properties, after many practical tests.” 

They consider that recoustructed granite is a better material to 
use for third rail work than either porcelain or glass. 

We were much pleased withthe Hofmann patent rivet joint, 
which is illustrated in fig. 67, for it scems to us that much 
of the trouble which now comes from the present form of “ nozzling," 
oF making off stranded galvanised steel span-wires, may be avoided 
Ly the use of this joint. A glance at the illustrations makes it 
evident that the time saved in making the joint is considerable, but 
much more important is the condition of the wire after the joint is 


made. Instead of every strand being wounded by the workman’s 
pliers, not even the galvanised skin is scratched, and the attacks of 
rust will be postponed until the natural life of the skin has ended 

Most prominent on Messrs. R. W. BLACKWELL & Co.'s stand 
was a motor-driven tower wagon (tig.68). It was composed of their 
standard collapsible tower wagon body mounted on a petrol-driven 
chassis developing 22 H.P. at the engines. The whole weight of 
the tower part is carried inside the wheel base, thereby making the 
whole thing very rigid. It is possible for several men to work on 
the top platform when it is fully extended, without danger. The 
advantages of an automobile wagon for emergency calls are obvious. 
The exhibit comprised a full line of ZEtna insulators of the well- 
known type. 

The following illustrations have been picked out as representative 
of the enterprise in putting new designs on the market which 
characterises this firm. 

Fig. 69 shows the “ Tetrad " car, remarkable for its ease of attach- 
ment to the wire. Fig. 70 is a section through the lug, and explains 
the nature of the grip. 


Fig. 71.— SECTION INSULATOR, WITH SHIELDED ENDS. 


Fig. 71 is a section insulator in which the chief difficulty with 
these weak points in an overhead line is overcome by the employ- 
ment of a method similar to that seen in the continuous running 
section insulators made by Brecknell, Munro & Rogers, and by 
the British Elecfric Equipment Co. The trolley-wheel takes a 
kind of trough with its flanges before its groove leaves the wire, 
and all sparking at the junction of the wire with the casting ought 
to be stopped. 

Fig. 72 gives three views of an automatic crossing. By means of 
this fitting it is hoped to neutralise the danger of the wheel taking 
the wrong line, which is present iu most of the fixed crossings. 
We do not remember to have seen elsewhere such a bold attempt 
to solve this difficulty. 

Messrs. GEORGE W. GREEN exhibited Pringle's safety crossing 
which was described and illustrated in our issue of June 9th last 
It may be remembered that considerable success has attended the 
use of this non-automatic crossing at Burton, where, prior to it 
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adoption throughout, heavy and continual expense was incurred in 
repairing damage done by de-wired trolley poles. 

The “ Trolley Pressure Tester,” reproduced in fig. 73, was shown 
by Messrs. PLAYER & MITCHELL, of Birmingham, and is a piece of 
apparatus which ought to be fixed at the exit of every car-shed, if 
not of every bay of every shed. We know well that much of 


the wear on trolley wire is caused directly by excessive pressure on 
the trolley wheela. 


Fic. 72.—AUTOMATIC CROSS-OVER, 


In many depdts the adjustment of the tension on the trolley 
poles is left to the judgement of some underling—perhaps no more 
than a boy—who “feels” the tension when he puts the wheel on 
the wire before the car leaves the shed. In others, spring balances 
are supplied, and the man who looks after the trolley poles and 
wheels has orders to test every pole for tension daily ; but in too 
many cases not much care is taken whether the wheel presses 
against the wire with 18 lb. or 35 lb. pressure. So long as the 
wheel does not leave the wire from insufficient tension nothing else 
matters, and for want of a penny spent in the car-shed a pound is 
taken out of the overhead equipment. 

When once the correct pressure for any line has been settled, the 
“Indicator ? illustrated should be set to a very small percentage 
over that pressure, and any car that rings the bell as it passes under 
should be sent back for adjustment. Some responsible person like 
the shed foreman should attend personally to this test at least once 
a week, in order to check the work of the men who are responsible 
for it. 
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Fic. 73.— TROLLEY PRESSURE INDICATOR. 


Messrs. Player & Mitchell also exhiBited, among otber thines an 
emergency clamp for unitiug temporarily the two ends of a broken 
trolley wire, which might be very useful as a meaus of obtaining 
through running within a few minutes after the arrival of the 
linemen, permanent repairs being postponed until night. Fig. 74 
shows this. 2 

Figs. 75 and 76 arc representations of Clough's “ Anyhand ” 
frog, made and exhibited by Mrssrgs. THoMas Noakes & SONS, 


London. This frog is automatic both trailing and facing. When . 
trailing the trolley head is guided by the flanges to the single line, 
and when facing the bow is moved by the stock of the trolley head, 


IGS. 75 AND 76.—Crovanu's “ ANYHAND” FROG, aS SEEN FROM 
BELOW AND FROM ABOVE. 


and shifts the tongués into the required position. The bow can be 
adjusted to take up any movement over and above what is wanted 
to switeh the tongues, so that neither these nor the bow are 
strained. 

Messrs. Noakes make “ Hewer's ” section insulator for wires up 
to No. 000), and claim that as the insulated bolts are in the same 
horizontal plane as the trolley wire, the strain is taken directly by 
the bolts, without the leverage which they consider to be :o 
objectionable in other section insulators. Owing to the great 
strength of the fitting it is unnecessary to auchor the wires on 
either side, and it may be placed on curves without injury. Figs. 77 
seem to uphold these claims. | 

The fact that Messrs. S. Dixon & Sow, LTD., of Leeds, baye 
secured the contract for the complete overhead equipment of the 


PLAN OF UNDERSIDE. 


Fic. 77.—"“ HEwkn's" SECTION INSULATOR. 


Leith tramways is sufficient. guarantee that their stand lacked 
nothing in the way of overhead material, aud if appearance goes for 
anything, it was all of the best quality. They are to the front with 


Fic. 74.— EMERGENCY CLAMP. 


‘fittings for figure-8 aud grooved wire, and supply another proof 
of the growiug demand for these improved sections. 

The WESTERN ELECTRIC Co. had on view a full line of overhead 
insulators in “ Electrose " insulating material, for which they claim 
remarkably high break-down tests. "This material is also capable of 
standing great mechanical strain. Some examples are shown in 
fig. 78. 

The porcelain insulators, which are tested at from 20,000 to 
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120,000 volts according to size, were interesting to those who are, or 
hope to be, engaged in high tension transmission work. 


Fira. 78.—' ELECTROSE”’ FITTINGS. 


Messrs. Mountain & GIBSON showed samples of the overhead 
work which they can turn out. 

Messrs. W. T. HENLEY had feeder pillars interesting to 
tramway engiueers, of which, however, we have not received’ an 
illustration. 

Messrs, CALLENDER's also exhibited section pillars which have 
several points of novelty, as will be seen from figs. 79 and 80. "The 
first is for the ordinary purposes of sub-dividing feeder cables and 
trolley wires in accordance with the B.of T. regulations, but the 
switches are mounted on. high insulation porcelain bases fixed to an 
iron frame, which in turn is insulated by porcelain petticoated insu- 
lators. The contents of the pillar are plainly marked on the figure, 
and attention may be drawn to the efficient ventilation. The 
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Fig. 79. -CaALLENbER's FEEDER PILLAR. 


design is a welcome change frum the usual solid slate panel pillar. 
A cheaper form is made on exactly the same general lines, but with 
switch-fusea instead of quick-break switches, The other figure 
represents a pillar which is especially designed, on double 
porcelain insulation, to accomplish the tests required by the Board 
of Trade, the requirements being as follows ; — 

1. That a constant record he kept of the leakage current passing 
between the negative rails and the earth-plate connections; this 
leakagé not to exceed 2 amperes per mile of tramway return, or 
$ per cent. of the total output at station. 

2. That at periods of not less than one month, the electrical 
contact of the earth-plate connections with the surrounding earth 
is to be tested. This test must demonstrate that an E.M.F. not 
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exceeding 4 volts will suffice to produce a Current of at least 
2 amperes from one earth connection to the other, .. ; 

The first requirement is met when the switches are in the normal 
position shown in the illustration. The return feeder cable is 
permanently connected to tbe bottom contact of the large quick- 
break switch, the top contact of which is connected to one terminal 


Fic. 81.—FREDER POLE AND Bask. | 


of the recording ammeter. The other terminal of the ammeter is 
connected by the two change-over switches to the earth-plates when 


‘switches are in top position; thus all current flowing between the 


return rails and the earth-plates passes through the recording 
ammeter. i 

For the second test, the change-over switches are switched on 
to the lower contacts provided. In this position a battery of 
three Leclanché cells in series is connected between the two 
earth-plates, and the flow of current between one earth-plate 
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Fic. 8U0.—CALLENDER’s TesT PILLAR. 


and the other is registered through an ammeter provided for that 
purpose. l 

A most useful improvement iu both these boxes is the means 
given for telephoning without opening the main door. Conductors 
and inspectors can be allowed access to the telephone without fear 
of them or the small boy being killed by contact with the live parts 
of the pillar. l l 

MESSRS. CALLENDER'S gave visitors the opportunity of inspecting 
a model feeder pole and base, which showed in the most easily 
comprehended manner how cables ought to be takeu up aud 
through a pole. Many a bad failure has been caused by this work 
being done badly, and, unfortunately, the.failures, do not occur 
until long after the contractor has beon paid up. It, rests with the 
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eers to have the work done properly in the first place, and to 
that end they should note that particular care is used at the points 
of entrance to and exit from the pole, and should remember that 
the bend at the foot of the pole, if not filled with bitumen or some 
other insulating compound, will soon be filled with water. Fig. 81 
represents Callender's standard arrangement. 
(To be continued.) 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Exditors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, £e., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. ] 


“SERVICE” writes:—''I was very much interested in your 
replies to ‘Cable’ in your issue of July 29th, as it is a subject to 
which I have been giving consideration for sunre time. 

“ I wish to point out that it is the practice here to charge the 
consumer for the cost of all service cables laid for his supply from 
the distributing mains, whether onhis property or not, and it is 
very detrimental to contractors, as would-be small consumers 
cannot see their way clear to pay nearly as much for the outside 
cable work as they do for the inside installation. 

“ I shall be greatly obliged if you will answer me the following 
questions through your columns, as it is a matter which I am think- 
ing of bringing forward to have the defects remedied :— 

“1. Can the supply authority be compelled, on application, to run 
the service cables 60 ft. for any demand, no matter how small, for 
either lighting or power ?- 

“2. Is it legal for the supply authority to charge more than cost 
price for the necessary service cables laid on the consumers’ 
premises ? and 

"3. Can the owner, occupier or consumer, who pays for the 
service cables laid on the property or in possession of the said 
owner or occupier, before and after entering the building, claim 
interest. from the supply authority on the amount paid for those 
cables, or do they become his property ? 

“4. Is there any limit to the deposit that the supply authority 
can demand, before connecting the service up ? 


“5. Is the consumer entitled to, and can he demand interest on, 


the deposit paid ? " 

*,* 1. With regard to the first question put by “Service” it is 
' clear from the Electric Lighting (Clauses) Act, 1899, Sched. Sec. 27 
(1), that the undertakers must run service cables not only for 60 ft. 
but for 50 yds. from the nearest distributing main, subject to the 
provisions of that sub-section. The important provision is as 
follows :— The cost of so much of any electric line for the supply 
of energy to any owner or occupier as may be laid upon the 
property of that owner or in the possession of that oceupier, and of 
so much of any such electric lines as it may he necessary to lay for 
a greater distance than 60 ft. from any distributing main of the 
undertakers, although not on that property, shall if the undertakers 
so require be defrayed by that ofvner or occupier.” "This obligation 
is imposed, howsoever small the supply proposed to be taken may 
be; but by Sub-sec. 2 (b) of the abuve section, the undertakers 
may require a supply to be received and paid for within two years 
of such an amount that the payment made shall be not less than 
20 per cent. on the outlay required to be incurred by the under- 
takers in providiug the necessary mains. 

2. There is nothing in the Act to say whether the mains, &c., are to 
be laid and supplied at cost price. If there were any dispute about 
the price charged it would have to be determined by a court of 
summary jurisdiction. 

3. It is apprehended that upon the principle quiquid pluntatur 
solo, solo ecd it, any mains, &c., laid on the property of a consumer 
will become his property. Were it otherwise, the occupier on giving 
up his occupation. would apparently be entitled to demand re- 
payment of the eost. from the company. 

4. The undertakers may require a consumer to give them seeurity 
for the payment of all moneys which may become due to them in 
respect of the supply. (Electric Lighting (Clauses) Act, 1899, 
Sched. Sec. 25 (3) ). 

5. According to a recent case (reported in the Times, June 28th, 
1905), it has been decided that electric lighting companies are liable 
to pay interest on a deposit, whatever the sum may be, so long as it 
remains in their possession, aud further, that they are not entitled 
to apply it in discharge of their account for lighting without giving 
due notice to the customer. This is only a decision of an inferior 
Court, but it is the only authority extant on the point. 


“ AMBLE " writes :—'' In a recent paper on overhead construction 
the author stated that "tramway undertakers cannot prevent the 
erection of new wires over an existing trolley line." "This was with 
reference to ‘message’ wires. Can you say whether this is good 
law? It would seem: certainly that the P.M.G. has the 


right to run his wires when and where he likes, and to 


insist on the trolley wires being guarded in accordance with the 
B. of T. regulations, but is there not a doubt as to private persons 
or public bodies, including limited companies, being allowed to do 
so except at their own risk? Are they not technically trespassing 
in such a case? If so, of course, there is no obligation on the 
tramway undertaker to guard against the danger to the public o. 


the owner of the wires which is present so long as they cross the 
trolley wires." 

*,* The question put by “ Amble" is one of interest and im- 
portance. Leaving out of consideration, for the moment, the 
B. of T. regulations as to trolley wires, it is apprehended that a 
tramway company cannot prevent the suspension of other wires 
over their trolley wire system. In cases where the soil of a 
street is owned by the frontagers, it is competent for those 
frontagers to license anyone to suspend wire over the street, 
and it is difficult to see what right the tramway company, who 
are merely licensees to suspend their trolley wires along the 
street, would have to complain. Similarly, where a street is 
vested in a highway authority, they give nothing more than a 
bare licence to the tramway company. In the case of a breakage 
of the message wire causing a short circuit of the trolley wire, 
different considerations arise. For if the owner of a message 
wire allows his wire to touch that of the tramway company, he 
commits a trespass for which he may be held responsible. | There 
was a case some years ago in which a telephone company was sued 
by the owner of a horse, which was killed by an electric shock 
caused through its coming into contact with a message wire 
which had fallen across the trolley wire. The telephone company 
had tu pay damages, inasmuch as the Court held that it was through 
their negligence in allowing the wire to break that the accident was 
caused. Cuming now to the B. of T. regulations, those now in force 
provide that—“ If and whenever telegraph or telephone wires 
unprotected with a permanent insulating covering cross above, or 
are liable to fall upon, or to be blown on to, the electric conductors 
of the tramways, efficient guard wires shall be erected and main- 
tained at all such places.” If the horse case above referred to were 
to be tried at the present time, the fact that there were no guard 
wires might be evidence of negligence on the part of the tramway 
company so as to make them liable; but even then it might still be 
argued that the accident would not have happened if the telephone 
company had not allowed their wire to break. 


LEGAL. 


ATTORNEY-GENERAL vr. Pontypripp UnbaN Districr Councit. 


Mn. JusricE FARWELL, in the Chaneery Division of the High 
Court, on Friday, concluded the hearing of this case. The action 
was brought by he Attorney-General at the instance of the present 
trustees of the Right Hon. Augusta. Baroness Llanover, deceased, 
against the Pontypridd Urban District Council to restrain the 
defendants, their contractors, servants and workmen from erecting 
or permitting to remain upon any portion of the land situated at 
Gwerwygerwn, Treforest, near Pontypridd, which was purchased 
from the trustees in 1902, any building or works not required or 
intended for the purposes of the defendants’ electric lighting under- 
taking, and frum permanently using the land or any part of it for 
any other purpose than that for which it was required, namely, the 
production and supply of electricity. The relator trustees on their 
own behalf claimed an injunction to restrain the defendant council 
from using any part of the land or any building on it in sucha 
manner as to create a nuisance or cause damage to the Llanover 
estate. 

It appeared that after the purchase of the land the defendants, in 
April, 1903, applied to the Local Government Board for permission 
to use a part of the land for the purpose of a refuse destructor, but 
were told that the Buard had no power to sanction the use of the 
land for any other purpose than that for which it had been acquired, 
In the following August the trustees were applied to to accept 
conveyance of part of the land on which it was proposed to erect 
the destructor, and then to. convey it back to the defendants, they 
paying the costs, but. the trustees declined to entertain the applica- 
tion. Failing in both quarters, the defendants went through the 
form of conveying this part of the land to a Mr. Davis, and taking 
a reconveyance from him, the undertaking} to reconvey being a 
eondition of the conveyance to Davis, and although informed by 
the trustees that they objected to the refuse destructor being built 
there, the defendants had commenced the construction of the 
destructor, although no sanction had been obtained for it from the 
Local Government Board. The trustees’ view was that the 
destruction of dust and refuse on any portion of the land in 
question would cause a serious nuisance, aud would materially 
diminish the value of the trust property in the neighbourhood 
(parts of which had been built upon, or were now available fer 
building purposes), and would injuriously affect the Llanover 
estate. 

The nature of the defence was that the scheme of the defendant 
council for establishing their works for generating electrical energy 
included a scheme which was not uncommon in practice for utilising 
the heat derived from a refuse destructor for working the electric 
generating machinery. This plan they had for reasons of economy 
adopted as long ago as 1901, on the advice of their electrical 
engineer. 

Mr. Upjohn, K.C., and Mr. Hornell appeared for the Attorney- 
General, and Mr. Danckwerts, K.C., and Mr. R. J. Parker for the 
Urban District Council. 

His LonpsHi?, in giving judgement, said that the proposition put 
forward by the defence that the defendants had power of user to 
use the laud as they proposed, was of a very wide reaching nature, 
and it was entirely contrary to the powers given to the Corporation 
in regard to the supply of electricity. He could not apply that 
principle to the present case. Defendants acquired powers to take 
land for the purpose of supplying electricity. Under the order 
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their powers were for the supply of electricity and nothing else. 
Subsequently the defendants had powers under the Public Health 
Act, and they now sought to set up a dust destructor on the land. 
The first question he had to decide was whether the land was 
acquired under the Electric Lighting Act or undet the Public 
Health Act. Iu his opinion it was under the Electric Lighting 
Act, and for the purpose of electric lighting only. Defendants had 
powers under the Public Health Act to erect a dust destructor, but 
would the dust destructor be erected on the land in question? To 
his mind it would be a dangerous precedent to create if he gave 
the defendants the power they asked for, and it would be contrary to 
all the decisions on record. The powers obtained by defendants 
must be treated as given separately. He was therefore con- 
“trained to say that the action of the defendants was ultra vires. 
The injunction would be granted, with costs. 


NON-LEAD SECONDARY CELLS. 


Two papers upon non-lead secondary cells were read at 
the Karlsruhe meeting of the Dentsche Bunsen Gesellschaft 
in June last. 


Dr. GRAFENBERG, of Kalk, near Cologne, described a new | 


accumulator cell without lead. The positive electrode of 
this cell is formed of the black nickel hydrate, obtained by 
chemical oxidation of the lower nickel hydrate formed at the 
anode in an electrolytic cell. The negative electrode is 
formed of iron powder obtained by reducing ordinary forge 
scales of iron oxide in hydrogen gas at 380? C. The 
nickel oxide is then mixed with 40 per cent. graphite, and 
the pulverised iron with 10 per cent. of the same, the 
graphite being covered with a coating of electro-deposited 
nickel before use. | 

The materials are then pressed into briquettes, and these 
are enclosed in small capsules of thin nickel sheet, and again 
submitted to pressure. Ten of these charged capsules are 
joined together to form the positive and negative plates of 
the cell. The anthor exhibited such a cell, containing six 
pairs of plates, enclosed in a sheet steel box pressed out of 
one sheet, and therefore without joints. The total weight 
of this cell was 3 kg, made up as follows :—Active 
materials of the cell, 900 grammes; metal capsules and 
supports for the same, 750 grammes; electrolyte, 625 
grammes; steel box, &c., 725 grammes; total, 3,000 
grammes. 

As electrolyte a 20 per cent. solution of potassium 
hydrate is employed, which solution must be free from acid 
radicals, organic substances and carbonic acid. 

Under the normal conditions of four hours’ discharge, 
this cell yields 35 to 40 ampere-hours with a mean k.M.F. of 
I-23 volts. This represents from 16 to 18 watt-hours 
per kg. of total weight. The volume of the cell is 2°9 litres 
per 100 watt-hours. The resistance of the cell increases on 
discharge ; the mean for small cells is 0035 ohm. 

The terminal pressure is less constant than with the lead 
accumulator cell, and the discharge can be continued until 
this has fallen 20 per cent. The standing  x.w.F. is 
130 volts. The charging E.M.F. rises quickly to 1°60 volts, 
and then slowly to 1-80 volts, | i 

The measurement of the pot«tial at the iron electrode 
shows distinctly two breaks in the discharge, one at 1'2 volts, 
the other at *90 volt. From the discharge curves, one cau 


see that the formation of the plate is completed at the end . 


of seven discharges. The nickel electrode has only one 
discharge break in the curve. Thig electrode possesses its 
full charge capacity at the end of the fifth discharge. 
Theoretically, the capacity of the iron electrode is the 
greater, but, the reaction occurring at the nickel electrode 
surface has an effective coefficient. of 75 per cent., as com- 
pared with only 10 per cent. for that occurring at the iron 
electrode, l á 

_ The capacity of the cell diminishes only slightly with 
ee current densities, so that it is especially adapted 
* use on a large scale. By quick discharge after charging, 
the current efficiency of the cell is 95 per cent., and the 
energy efficiency 65 per cent. If one waits 24 hours after 
fein the corresponding figures are 63 per cent. and 
42 per cent. respectively. This difference arises from the 
d production and self-diseharge which occurs on standing, 
ue to decomposition of the water in the cell. The iron 


rudes are acted upon by air, so that transport of the cell 
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is not without difficulty. The reduced iron electrode burns 
in air, while the oxidised electrode oxidises further to the 
higher oxide, and this oxide is very troublesome to reduce 
to the metallio state again. . 
< On the other hand, this new form of secondary cell stands 
rough usage well, and short circuiting does not even harm 
it. After 100 discharges, the cell loses only 12 per cent. of 
its original capacity ; after 200 this loss has rigen to 17 per 
cent. The cause of this depreciation is not yet explained. 
Prof. ELBs, of Giessen, dealt with the principle of all non- 
lead accumulator cells, and pointed out that one essential 
difference between the two types was that in the lead 
accumulator cell the electrolyte took part in the chemical 
reactions of the cell, while in the non-lead accumulator cell, 
it simply acted as an electrical conducting medium. : 
The chemical reaction in the usual alkaline accumulato 
cell was :—Fe + 2 Ni (OH), = Fe (OH), + 2 Ni (OH, 
Tron, has a tendency, however, to assume the passive state 
in concentrated solutions of alkali hydrate. This tendency 
can be checked by heating iron in the state of filings in the 
air, reducing the oxide in hydrogen, and by submitting the 
reduced iron to cathodic action in à KOH cell. The iron 
treated in this way depolarises fairly quickly, when used as 
anode in an alkali cell, but it suffers from the defect that 
the chemical and physical changes have only affected the 


"gurface of the iron filings, and a core of unaltered iron 


remains. As regards the successive steps in the oxidation of 
this iron, nothing very certain is known. 

It is probable that the hydrate formed is that of the divalent 
iron Fe(OH), and that the easily recognised yellowish 
trivalent hydroxide, Fe, (OH),, forms only by later oxidation 
due to the air. This trivalent hydroxide is, however, not 
easily reduced to the lower stage of oxidation by cathodic 


reduction. The reactions at the iron electrode are, there- 
| fore :— 
Fe =” Fe (OH), (chemical) 
and FeqG—— * Fe: + 2S — (electrical). . 


. The oxidation product of Ni (OH), is always Ni (OH),, 


and never a higher oxide; while the reduction product of, 
the latter is always Ni (OH). 
The reactions at the nickel electrode are, therefore :— 
Ni (OH), 2——* Ni (OH) (chemical) | 
and Nic: QC Nis + œ (electrical). 
The capacity of the cell does not increase with use, since 


the iron electrode cannot be further “formed” by continual 
_ charge and discharge. 


The solubility of nickel hydroxide in 
caustic potash solution is very sinall, as compared with that 
of the cobalt hydroxide ; the latter is not, therefore, adapted 
for use as a substitute for. nickel in an accumulator cell. 
The E.x.F. of the freshly-charged cell varies from 1:42 to 
1:48 volts. This falls slowly on standing, or by discharge 


quickly to 1:35 or 1:37 volts, so that 1:36 volts must be 


regarded as the normal E.M.F. of the cell. This E.M.F. is 
independent of the concentration of the electrolyte. 


CORRESPONDENCE. 


Letlers received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


How Can I Become a Commercial Engineer ? 
In introducing the above question, Mr. Coulombs has, I 
think, hit upon a very interesting subject. 
The majority of recruits to the engineering profession are 


 &ware, when they join, that the practice of engineering is 


composed of equal parts of philanthropy and patriotism. 
Nevertheless, filled with youthful enthusiasm, they commence 
a long and expensive education with the aim of ultimately 
conferring lasting benefits on their species. 

Unfortunately, many of them discover at the end of their 
schooling that, while numerous institutions exist for the 
manufacture of engineers, there are none for creating a 
demand for them. 

Of course, the engineer would himself prefer to live a 
frugal and obscure existence, contented with the approval of 
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his own conscience and the unavoidable odium incurred by 
unadvertised well-domg, but from this he is often debarred 
by the necessity of providing for the sisters, cousins and 
aunts with whom he is endowed by nature, to say nothing of 
those he would like to acquire (by marriage). 

Looking around, he recognises the fact that, after the 
millionaire, the highest product of modern civilisation is 
the commercial man, the conduetor through which the 
afflatus (less 5 per cent. for transmission) reaches the 
mechanical devices interested merely in the doing of work. 
Whether in tea, treacle, or tramways, these gentlemen secure 
the jobs, which is the important matter; the doing of 
the work being an affair for assistants. They appear to 
have evolyed a system of philanthropy which includes the 
philanthropist. 

Now, how is the finished product of the file and fitting 
Shop cum ten years theory ever to rise to the position of 
these favoured beings? He looks to education, the over- 
loading of an immature digestion, but sees the most 
educated man occupied in educating others ; inferring that 
this is what education has fitted him for. What the 
would-be commercial engineer is seeking is some system 
of educating, or adapting himself to altered. circumstances. 
Is the commercial engineer or the commercial anything 
the product of a text-book? I am afraid (for the sake 
of those who have chosen another path) that he is rather 
the result of judicious choice of occupation by his early 
advisers, hacked by a natural aptitude. The door cannot 
be absolutely shut to the older aspirant, but it will probably 
take a lot of knocking to open it. It is the perpetnal chuging 
_ tothat comfortable word “ Profession " which is the stumbling- 
- block to him. If he puts his smaller prejudices on one 
Side, and allows himself to become a trader, he may lose in 
kudos, but he stands a very good chance of recovering it 
later on. There have been some very good traders repre- 
senting this country, and will be more again. 

Of course, it is far more respectable to draw a large salary 
- from a grateful country without having to find out why you 
do so, but to do this depends so largely on the way ones 
name is spelt. 

C. B. 


Overhead Accidents. 


As a practical lineman, I quite agree with Mr. Robert N. 
Tweedy (re prevention of accidents) : the ebonite sleeves used 
on bell-hangers are a danger to the lineman who has to work 
on them, and it would be well for the different tramways to 
discard these dangerous matcrials in favour of the bow- 
string brackets in use in our large town. 

S. Worthington. 
Manchester, August 11th, 1909. 


* E. O. W.” wishes to know the voltage of the electrical 
supply at Tientsin. Can any of our readers oblige him ? 

“ Fog” inquires the names of any makers of metallic 
diaphragms, similar to those used in aneroid barometers. 

* X. Y. Z. " is anxious to hear of a device or system for 
calcining gum by means of electricity, instead of by fire as 
at present. 


- Municipal Appointments: ** Penny Wise and 


We have frequently referred to the inconsiderate manner 
in which municipalities deal with unsuccessful candidates for 
appointments—sending a postcard, or a circular letter open at 
the end, for everybody's observation, notifying the result. 
A correspondent has just drawn our attention to a recent 
case, and he asks us to make strong comments—he dare not 
allow himself to say what is in him. 
the least that might be done is to send such communica- 
: tions in sealed envelopes. Applications and all correspond- 
ence relating thereto should be regarded as confidential 
communications. 

But our correspondent should remember what a great 
` difference there is between ld. and 1d. An increase of 
100 per cent! That rate might pass on a £10,000 wave- 
of-the-haud vote for a municipal fad, but for 100 or so 
letters to ratepayers in other districts—well, that requires 
mature consideration.—Eps. E.R. 
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It seems to us that- 


GERMAN CABLE DESIGNS IN 
AUSTRALIA. 


THE question of Dutch-German cables in the Far East 
has been mentioned in these columns so often that it is 
only now referred to on account of the publication, 
which took place towards the middle of July in the S/aa/s 
Courant, of the conditions under which the concession has 
been granted. As will be remembered, the concession 
authorises the establishment of a submarine cable between 
Menado on the Netherlands Indian island of Celebes and 
Yap and Guam, together with a branch cable from Yap to 
Shanghai, for which other permits were obtained. The 
object of the cables is to afford the Dutch and German 
colonies in Asia means of communication with the United 
States and Europe independently of British cables. It now 
appears that the concession, which is for 40 years, was 
granted originally to a Dutch banking syndicate, as well as 
the Felten & Guilleanme Co., of Mulheim, and for the 
first 20 years the present holders of the concession— 
the German-Dutch Telegraph Co., of Cologne—will receive 
a subsidy of £70,000. The Dutch Government will be 
responsible for only £18,750 of the subsidy, the balance 
being provided by the German Government; but 90. per 
cent. of the cable message receipts is to be deducted towards 
the payment of the subsidy, each Government receiving a 
sum in proportion to the amount of its subsidy. Only persons 
of German or Dutch nationality are to be employed in the 
telegraph offices, and the Government of the Dutch Indies 
may, at any time, cause the service to be worked by officials 
of the State telegraph service. The cable rates and agree- 
ments with other telegraphic undertakings in regard to the 
direction of the messages and the rates are subject to the 
approval of both Governments, as also are any arrangements 
proposed to be made with other Governments. A reduction 
of one-half is to be made in the charges for the transmission 
of telegrams for the Dutch or the German Government. In 
the event of other cable undertakings in the Dutch Indies 
being granted conditions which would render competition on 
the part of the German-Dutch Co. difficult, the latter will 
be placed upon precisely the same terms. 

The interest manifested in the foregoing statement should 
be emphasised by a Brisbane letter published in the Berlin 
Tayeblatt, showing what the German designs in the South 
Sea may be. It seems from a lengthy letter that the German- 
Dutch Telegraph Co. desires to extend its cable system so as 
to have a landing statiou at Cooktown, on the north coast of 
Queensland, by way of Samarai in British New Guinea. A 
provisional arrangement for landing rights at Cooktown, the 
letter states, was granted by the Queensland Government, 
but the confederation of Australia has not led to the con- 
firmation of the agreement. It is to be hoped that no such 
result will be brought about, notwithstanding the statement of 
the German correspondent that the permissiongiven by Queens- 
land should be sufficiently binding to help the company to its 
* good rights." It is contended that the proposed extension of 


.the Dutch-German cable system to the Queensland coast vi 


British New Guinea must be of great importance to inter- 
national and AustraMan shipping trade, and particularly to 
that of Queensland. This assertion may be taken for what 
it is worth, and in considering its value the fact should not 
be overlooked that the cable system in question represents 
an undertaking registered as a German company, and almost 
entirely subsidised by the German Government. Fortunately 
the Australians are fully conscious of the inducements of the 
scheme in question, and, moreover, they are now discussing 
the problem of utilising wireless telegraphy for connecting 
together New Guinea and other important islands in the 
South Seas, without the *“ assistance ” of the German com- 
pany. It is apparent that the Australians, as well as the 
Canadians, in regard to the tariff war with Germany, know 
how to look after their own interests at the present time. 
The preceding paragraphs were written before the arrival 
of a telegram from Melbourne announcing that the Govern- 
ment of the Commonwealth have now refused to permit the 
laying of the cable between Herbertshohe, German New 
Guinea, and Port Moresby, British New Guinea and thence 
onwards to Cooktown in Queensland. It is not surprising 
to learn that both Mr. J. Chamberlain and Mr. Lyttleton 
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recommended the Commonwealth to refuse the application 
both on Imperial grounds and in the interests of the existing 
Pacific cable, and the adoption of their representations 
terminates an incident which ought to have been definitely 
settled long ago. The telegram further states that the 
negotiations between the Germans and the Queensland 
Goverument. were first commenced five years ago! We 
ourselves learned from German sonrces that the scheme had 
been in course of promotion for such a long period, but we 
were not willing to accept the report to this effect in con- 
gequence of the Dutch concession having only been granted, 
we believe, within the past two years, especially as the terms 
of the concession were only published in Holland early last 
month. - The Melbourne telegram is, however, decisive, and 
thus confirms the German reports. 
during the time the promoters of the Dutch-German cable 
in the Far East were approaching the Dutch Government, 
they or their agents were also negotiating with Queensland for 
linking-up German New Guinea and British New Guinea 
and the north coast of Queensland, while au extension of the 
German cable from the island of Celebes to German New 
Guinea would have completed the daring scheme for a con- 
nection between Germany and Australia quite independent 
of the British cable service. It is just as well for the above- 


mentioned and other reasons that the German scheme has’ 


been checkmated by the action of the Commonwealth. 


BUSINESS NOTES. 


. The “Case” Crane Controller.—The accompanying 
illüstration shows a type of controller for cranes aud hoists which 
has achieved a considerable measure of success in the United 
States, and is being introduced into this country by Mr. C. R. HEAP, 
of 28, Hatton Garden, E.C. . The special features of the controller 


THE “Case” CRANE CONTROLLER. 


are its very substantial but simple construction, and ease of 
accessibility. All the movements are effected with a single lever, 
mounted on the front of a slab of slate, behind which are the resist- 
ance coils. The reversal of the motor is accomplished by means of 
the heavy contact quadrants on the face of the slate, on which bear 
massive copper blocks, each held on by a separate adjustable spring. 
The regulating contacts are of hammered copper and phosphor 
bronze, easily renewable, and the moving contact takes the form of 
a hard copper disk, which revolves as it passes between the copper 
clips, thus cleaning them and itself, and constantly presenting a 
fresh contact surface. A magnetic blow-out coil travels with the 


contact chk, ucing a powerful cross field just where it is 
required, “an Pi addition the first step in either direction is pro- 


It, therefore, seems that ° 


vided with a quick-break device to prevent the formation of an arc, 
no matter how slowly the lever is moved. "l'ho reversing contacts 
do not break circuit until the main circuit is interrupted, and a 
spring catch, controlled by a press button in the top of the lever, 
automatically locks the latter in mid-position when the controller 
is not inuse. The resistance coils are of iron wire on asbestos tubes 
mounted on metal stiffeners, and supported by porcelgin bushings 
in cast-iron end-plates, and each coil is readily removable. A 
terminal board is provided in the base of the controller. We are 
informed that the apparatus is built by a firm of crane makers, who 
despaired of obtaining a reliable controller ready-made, and there- 
fore took the matter in hand themselves; wc have examined one of 
the “Case” controllers, and certainly it appears to possess the 
eee which should ensure durability and reliability in a high 
egree. 


G. & M. Terminal Clips.—Messrs. Guy & MaclvER, 
of 20, South John Street, Liverpool, have recently brought out and 
patented a new terminal clip, which entirely abolishes the use of 
solder, and by gripping the insulation firmly prevents any liability 
of the strands of wire fracturing. The clip can be made suitable 
for any size of cable; the smallest size has been used with success 


“Q. & M." TERMINAL CLIPS. 


for motor-car connections, whilst the illustration depiets a clip for 
19/18 cable suitable for tramway motors, &c. "The method of con- 
necting the wire is very simple: a loop is made of the divided 
strands and placed in the dished portion of the clip (B), the upper 
threaded part (A) is firmly screwed down, and, if necessary, 
riveted over on under side, then the barrel portion (c) is pinched 
up to grip the insulation tightly. The completed clip is a 
thoroughly mechanical job, and as such it should find favour where 
good work is appreciated. | 


Consular Notes.—In a recent report on the trade of 
Valparaiso the Austro-Hungarian Consul.at that port states that 
there are at present 23 towns in Chili which have adopted electric 
light. The power is mostly produced by steam-driven plants, and in 
rare cases by hydraulic motors. The electrical plant in Santiago, for 
which coal is used, supplies the power for the clectric tramway 
system, and also for the electric Jighting of the streets, public 
buildings, and private houses of the town. The machinery 
necessary has all been imported from abroad. There has existed 
for some time in Santiago a company kuown as the ''Sociedad 
Nacional de Electricidad," which is capable of producing dynamos 
and motors. The electrical plant in Valparaiso, which is run by 
steam engines and which supplies power for tramways and lighting 
will, when the waterworks in the ncighbourhuod of the town are 
finished, be run by hydraulic power, so that the electrical company 
will then be in a position to supply power for industrial purposes. 
After the completion of the waterworks the two 000-H.P. engine 
sets will still be retained for reserve purposes. 


Bankruptey Proceedings.— ANTHONY G. Nrew.— 
Under the failure of Anthony G. New, electrical and general 
engineer, late of Palace Chambers, Westminster, the first meeting 
of creditors was held on Monday at the London Bankruptcy 
Court before Mr. W. G. Williams, Assistant Official Receiver. The 
debtor has filed a statement of affairs showing unsecured debts 
£13,140 7s. 9d., fully secured debts £6,600 (the securities being 
valued at the same amount), and assets £38 15s., consisting of some 
partly paid shares in the London Motor-Cab Co., Ltd., £12 10s.,8 good 
book debt £6 5s., and doubtful book debts to the amount of £52 10s. 
expected to produce £20. According to the debtor's statement, he 
commenced business in June, 1892, in partnership with Sir A. J. 
Mayne, and they traded as New & Mayne. A partnership deed was 
executed which provided for an equal division of the profits, and 
the joint capital was £800, of which the debtor furnished rather 
more than one-half. The business was very successfully carried on, 
and it increased so rapidly that branches were opened at Kingston- 
on-Thames, Hull and Rottingdean, and the firm also took over the 
Woking electrical supply station. Owing to the rapid increase of 
the business, the firm required more capital than they could find, 
and in order to obtain an interest to be given to others, they 
decided to form a limited company to take over and carry on the 
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whole business. New & “Mayne, Ltd., was accordingly registered 


with a nominal capital of £150,000 as a private company on 
September 27th, 1896. The shares were never offered for 
public subscription. The company took over the whole 
business, and agreed to pay the vendors £60,000 as to £26,667 
in cash and £33,333 in fully-paid ordinary shares. The 
debtor understood that the cash was to be utilised in payment of 
the firm’s outstanding liabilities, and that the shares were to be 
issued in equal parts to his partner and himself or to their nominees. 
He (debtor), however, never had delivery of any of the shares, and 
he did not receive any cash out of the transaction, but was 
appointed to the post of managing director at a salary of £500 a 
year. The company carried on business for about 18 months at a 
loss, and went into liquidation at the end of 1897 or the beginning 
of 1898. Mr. F. D. Basden was appointed to act as liquidator, and 
for the purpose of preserving some of the more valuable assets, that 
gentleman formed a new company with the sanction of the Court. 
The International Engine Patents Development Co., Ltd., was 
accordingly registered with a capital of £3,750 in 75,000 
shares of 1s, each, and the debtor was placed on the board of 
directors at a salary of £100 a year. The capital of the company, 
however, being insufficient to carry on the extensive development 
of the works and patents, the business could not go on, and nothing 
further was done in it. The debtor adds that, prior to the forma- 
tion of the last-mentioned company, Sir A. J. Mayne obtained a 
release from all the liabilities in respect of the partnership in con- 
sideration for assigning all his interest in the patents and in the 
shares of the company, and in further consideration of the debtor’s 
undertaking to be personally liable to the creditors of the part- 
nership, and relieving him therefrom. In 1901 the debtor 
proceeded to America. with a view to inducing manufacturers 
out there to take up and develop his inventions and patents 
in connection with motor-car machinery, but he was unable to do 
much in the matter. Since his return to England he has been 
engaged, more or less, in endeavouring to get other people to take 
them up and develop them. Most of the patents have now lapsed, 
the debtor lacking the means to keep them alive, and those not run 
out he has parted with in order to raise money. In 1900 he 
obtained an appointment on the staff of a publishing company, for 
which he bas since done technical journalistic work. His liabilities 
are due chiefly on guarantees given by him in respect. of moneys 
advanced to the partnership for the purposes of the business, and 
amounting to about £15,000. The claim of Messrs. Brown, Jansen 
and Co., the petitioning creditors, is for £5,000 and interest, which 
loan the debtor guaranteed, and all of which was sunk in New and 
Mayne, Ltd. He attributes his insolvency to the failure of New 
and Mayne, Ltd., and to his having become personally liable by 
guaranteeing that company’s debts in respect of money entirely 
used in its business; also to losses in respect of patenting and 
developing his inventions in connections with motors and engines, but 
which hace nearly all lapsed, or been otherwise disposed of. In 
the absence of any offer, the case was left in the hands of the 
Official Receiver to be wound up in the ordinary course of bank- 
ruptcy, the debtor’s public examination being fixed for September 
17th. The following are the principal creditors, viz. :— 


UNSECURED. 


James Atkinson, London .. $ s s = .. £1,870 3 10 
Brown, Jansen & Co., London .. - Vs xu = 5,914 811 
B. Dtinkelsbuhler, London e N ^ m 804 0 0 
C. E. Masterman, London - us s wa T 152 0 0 
Geoffrey New, Evesham .. i ia Es zs SS 5,000 0 0 
A. J. Wheatley, Netley  .. we = a s 0 0 


FULLY SECURED. 
W.H. Buxton, Southport .. A T "T P ae 
G. & C. J. Dewitt, Chichester and Compton .. vis T 1, 
E. 8t. G. H. Gilbert, Maidenhead E $5 E ae 1 
Geoffrey New,!Evesham .. "uu  '.. 
W. M, Roscoe, Ross-on-W ye we ix T es 4,000 
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J. W. MaRriN.—The public examination of John Weston Marti 
trading as Martin & Co., electricians, at 154, New Road, Buckland, 
took place at Portsmouth Bankruptcy Court on Monday. The 
accounts showed liabilities amotinting to £73 5s. 6d., assets valued 
at £12 15s.,and a deficiency of £60 10s. 6d. Debtor stated that 
his failure was due to insuflicient turnover. The examination was 
closed. 


Motor Tower Wagons.—The [LANCASHIRE STEAM 
Moror Co., Lrp., Leyland, is building four petrol motor-driven 
tower wagons for the Belfast City tramways. The vehicles will be 
capable of a speed of 15 miles per hour. | 


Electro-Peat Coal.—The Daily News understands that 
the first plant for the manufacture of electro-peat coal has now 
been erected at Kiberry Bog, near Athy, Co. Kildare, upon the 
estate of the Duke of Leinster, and will be in operation before the 
end of the present month, when the fuel will be placed upon the 
market. 


The Aluminium Syndicate,—It is reported that the 
INTERNATIONAL ALUMINIUM SYNDICATE, which was formed in 1901, 
and includes Swiss, French and English producers, recently decided 
to increase prices by 30 per cent. in consequence of the greater 
demand brought about by the Russo-Japanese War, and the desire 
to restrict somewhat the request for the metal. On the Berlin 
Stock Exchange the shares of the Swiss Aluminium Industry Co. 
have been largely advancing, partly as a result of the favourable 
course of trade, and partly in expectation of a higher dividend than 
the handsome distribution of 18 per cent. which was made last 
year. It remains to be seen whether this anticipation will be 
realised; at any rate, the rise in the quotations of the Swiss com- 
pany's shares shows that & possible improvement in the dividend 
has already been discounted. | 


American Car Manufacturers’ Combination.—A 
new commercial combination, with a total paper capitalisation of 
over £8,000,000, has been formed by the leading American car- 
manufacturing firms, including the J. G. Brill Co., of Philadelphia, 
the John Stevenson Car Co., of Elizabeth, N.J., and the Wason 
Manufacturing Co., of Springfield, Mass. The promoters of the 
combination are Mr. E. H. Power, Mr. W.'T. Van Brant, and Mr. 
G. Martin Brill, the last-named having agreed to become president 
of the new concern, which sa far has not received a name. The 
combination proposes to build every existing type of car at any of 
its shops, and it is planned to have only one sales agent in each 
large city to represent all the factories. 


Phenix Patent Draught Gauge.—The accompanying 
illustration shows the Phcenix draught recording instrument for 
boiler furnaces, &c., sold by Messrs. SANDERS, REHDERS & Co., of 
108, Fenchurch Street, E.C. The apparatus consists of two parts— 


a dial gauge, which is mounted on the front of the boiler, and the 
recording instrument, which can be placed in any convenient posi- 


tion. The gauge consists of a bell floating on glycerine in the body 
of the instrument, which is in communication with the outside 
atmosphere; a pipe connects the space inside the bell with the 


boiler flue, so that the bell rises or falls in accordance with the 
| : l 
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PHenix Patent Rr-onRpiNG DRAUGHT Gator. 


draught, its movements being transmitted to the ‘indicating dial 
by a rack and pinion. The stoker is thus informed of the strength 
of the draught, which he must preserve at the lowest praeticable 
value, 80 as to utilise the minimum quantity of air. 

The recording instrument is of similar construction, but auto- 
matically and continuously records on a chart the magnitude of 
the draught, besides indirectly showing the intervals ‘between 
stoking and cleaning. The remarkable improvement which ban be 
effected by the use of this system is well illustrated by wharts 
published by the makers in a descriptive pamphlet—one , taken 
privately without the knowledge of the stoker, before the indica 
was fitted, and one taken after the stoker was provided with a dial 
gauge and was instructed how to regulate his work by it. The 
difference between the two is extraordinary. 

No fewer than 19 complete sets of these instruments have been 
installed at the Hibernia Mines, in connection with the same number 
of Lancashire boilers. 


Annual Outing.—The annual outing of the staff and 
friends of Messrs. F. A. Grover & Co, Lrp., took place at 
Margate. Dinner was served at the Imperial Hotel, and there was 


a cricket match, “ Mr. F. A. Glover's XIII. v. Mr. R. H. Haynes's 


XIII," in Thanet College cricket ground. ` 
The Telegraph Cable Export Trade.—A relatively 


active state of affairs is just now prevailing in the export trade of 
the country in telegraph cables and apparatus connected therewith. 
The shipments last month attained a value of £44,894, as compared 
with only £30,484 in July last year. For the first seven months of 
the year the exports have amounted to a total of £669,013, or an 
increase of £125,170 over the corresponding period of 1904. 
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Catalogues and Lists.—Messrs. W. H. BAILEY AND 
Co, Ltd., Salford.—Reprint of a paper on “Air Compressors: 
Considerations on Design and General Efficiency," read by Mr. 
E. W. Koster before the Verein Deutscher Ingenieure. The reprint 
is edited by Mr. A. J. Bailey. 

British THomson-Hovuston Co., Ltp., Rugby.— Pamphlet No. 182, 
devoted to a description of their lightning arresters for alternating 
and continuous-current circuits. 

GENERAL ELECTRIC Co., Lro., London, E.C.—New edition (the 
twelfth) of their W. section catalogue just issuing from the press, 
relating to their electric light wires and cables, flexible cords, fnse 
and bell wires, porcelain insulators, leading-in tubes, insulating 
material, wiremen's tools, accessories, &c. Tabulated data abound, 
including particulars of conductors, prices per different lengths, 
weights, carrying capacities, catalogue numbers, and so forth. ‘The 
catalogue is fully illustrated, and is bound in green canvas covers. 

Veritys, Ltp., King Street, Covent Garden.—A number of new 
sections of the firm’s catalogues (1905 edition) are just being issued, 
dealing with plant, lamps, switches, cables, accessories, heating 
appliances, telephones and fittings. - 

Tre Union ELECTRIC Co., Lro., Queen Victoria Street, E.C.— 
Advance copy of their new list, shortly to be placed in circula- 
tion, of automatic time integrating devices. Descriptions appear 
with diagrammatic and other illustrations of their counting, pre- 
payment, control, maximum, interval, distant gnd other switches. 

INDUSTRIAL IMPROVEMENTS CO., 2, Jewry Street, E.C.— Pamphlet 
relating to the ** Water-seal " trap, which is a separator and steam 
trap combined.” A special feature of the device is the water-seal, 
from which it derives its name. 


Book Notices.— Technological and Scientific Dictionary. 
London: George Newnes. 1905. Price 1s. net per part.—' The 
ninth part of this comprehensive encyclopedic dictionary has now 
been reached, out of the 15 which are to complete it. Reviewing a 
dictionary is always an awkward process, like sampling tea, dipping 
here and there, with considerable risk of indigestion to follow ; the 
result, however, is in this case very satisfactory. We have not been 
able to discover any notable errors in any of the numerous 
references that we have tested, and, owing to the very wide range 
of subjects dealt with, we think that the dictionary, when complete, 
make a very useful referénce book. 

Recue de l'Ingénicur et Index Technique. Brussels: Association 
de la Presse Technique. Price 2.50 fr. per number.—The Technical 
Index, now known under the above title, with the July issue will 
will commence an index of all new books published on engineering 
subjects, in addition to its usual index of articles in the technical 
Press, which we have frequently commended. 

Petrol Motors, Simply Explained. By T. H..Hawley. London: 
Percival Marshall & Co. 1905. Price 1s. net.— This is a practical 
handbook on the construction and working of petrol motora, with 
hints on driving. The treatment is intentionally elementary, the 
text is lucid and the illustrations clear. The only feature of 
electrical interest about the ** motor” is, of course, the ignition; in 
this book special attention is given to the high-tension system, 
magneto ignition receiving little more than bare mention. The 
book is mainly intended for amateurs of cycling and “ motoring”; 
but in view of the demand for small petrol-driven dynamos for 
bonse lighting, it will be useful also to owners of the latter. 

"Die Elektrischen Bogenlampen ; deren Prinzip, Konstruktion 
und Anwendung." By J. Zeidler. (Elektrotechnik in Einzel- 
Darstellungen. By Dr. G. Benischke; No.6). Brunswick: Fried. 
Vieweg & Sohn. M. 5.50. | ; 

“The Engineering Press Monthly Index Review.” Vol. VI, No. 3. 
June, 1905. Brussels: The Technical Press Association, 1, Rue 
du Musée. 2.50 fr. 

“The School of Mines Quarterly." Vol. XXVI., No. 4. July, 
1900. New York: Columbia University. 15 c. 

" The Law and Practice Relating to Patents, Trade Marks and 
Designs" Ry David Fulton. Third edition. London: Jordan 
and Sons. 12s. 6d. net. 


Colonial Tramway Rail-Welding.—The * Thermit " 
system of rail-welding, adopted on the Singapore electric tram- 
ways, is to be employed in relaying the Colombo lines.—Jndiun 
Engineering. : 

A.B.P. Batteries,—The following are last week's con- 
tracts booked by the A.B.P. Accumulator Co., Ltd. :— 

71 cells 82 type, 7 plates 210 ampere-hour battery, for Rishton, Lancashire. 

55 cells 88 type, 9 plates 280 ampere-hour battery, for South Wales. 

58 cells S9 type, 21 plates 700 ampere-hour battery, for Pudsey, Yorkshire. 

230 cells S6 type, 15 plates 490 ampere-hour battery, for India. 

254 cells 56 type, 15 plates 490 ampere-hour battery. for India. 

The Barnstaple T.C. has entered into a maintenance contract 
with the company for maintaining its batteries for five years at 
£120 per year. 


American Turbines for Japan.— The GENERAL 
ELECTRIC Co., of New York, has received orders for 37 Curtis 
steam turbines and accompanying electric generators for Japan. 
The total capacity of these engines will exceed 35,000 H.p. Eleven 
similar turbines have been already installed in Japan by the same 
company. Electricity is being increasingly utilised there for 
lighting and traction. . 

Disclaimer.—The A.C. ELECTRICAL Co., of Saracen 
Buildings, Snow Hill, which originally traded in the name of the 
AC. Electrical Accessories Co., of Holborn, desires it to be under- 
stood that it has no connection whatever with the Electrical 
Accessories Co. that has been charged with frand. 


Empire Roller Bearings.—The Lancashire and York- 
shire Railway Co. have decided upon making a trial of roller 
bearing axle boxes made by the EwrrRE RoLLER-BEAniNGS Co. on 
their electrical coaches on the Southport line. 


Trade Announcements.—ZscHockE’s ENGINEERING 
Co., of Kaiserslautern, notify that they have appointed Messrs. T. 
SUGDEN, Lrp., of 180, Fleet Street, London, E.C., as sole agents in 
Great Britain and Ireland for the Zschocko's patent water coolers, 
blast furnace gas purifying and similar plants. Messrs. Sugden 
have a branch oftice in Cardiff, and are represented in Birmingham, 
Lancashire and Yorkshire, Newcastle, Glasgow, Llanelly and Bel- 
fast, &c. Messrs. Zschocke's Co. have entirely severed their con- 
nection with Messrs. Donat & Co., of Manchester. 

Messrs. CUTTING Bros., LTD., dynamo and motor manufacturers, 
notify that all communications should now be addressed to their 
new works at Stamford, to which they have removed. A card 
giving net trade prices of motors (1 to 7 B.H.P.) has been issued. 

Mr. NoRMAN HawWILTON, who has been for several years with the 
British Thomson-Houston Co., Ltd., at their Glasgow office, has 
now started business on his own account at 19, Waterloo Street, 
Glasgow, where he will represent the following firms as agent for 
Scotland :— Messrs. T. Parker, Ltd., Wolverhampton; Messrs. 
Kelvin & James White, Ltd., of Glasgow; and Messrs. Jessup | 
and Appleby Bros., Ltd., of Leicester. 


Dissolutions aud Liquidations.—Granam, MORTON 
AND Co., Itp.—At meetings held on July 18th and August 3rd, 


`- Messrs. Graham, Morton & Co., Ltd., of Leeds, resolved to wind 


up voluntarily for the purpose of reconstruction. Messrs. J. Morton 
and M. Graham are liquidators, and they will register a new com- 
pany to be known as Graham, Morton & Co. (1905), Ltd. 

IMPROVED ELECTRIC Grow Lame Co, Ltp.—Creditors must 
send particulars of their debts, &c., to the liquidator (Mr. Sydney 
Wiltshire, 19, St. Dunstan's Hill, Great Tower Street, E.C.) by 
September 12th. : 

Hrram S. Maxrw ELECTRIC LIGHTING AND ENGINEERING 
(PIONEER) SYNDICATE, Ltp.—A mecting is to be held at 15, George 
Street, Mansion House, E.C., to hear an account of the winding up 
from the liquidator (Mr. H. C. Emery). 

May & Car.peR.— Messrs. F. W. R. May & E. G. K. Calder, elec- 
trical engineers, 4, Newington Causeway, London, have dissolved ' 
partnership. “Mr. Calder will attend to debts and continue the 
business. 


Electric Lift at Malta.—According to the Revue 
Commerciale du Levant, proposals have been on foot some time for 
the erection of an electric lift between the town of Valetta (Malta) 
and the quays. The concession was granted to the firm of 
MaACARTNEY, McErnoy & Co., London, who carried out the electric 
tramway joining Valetta to certain towns in the interior.. The 
town is very high, and the inauguration of this lift will materially 
facilitate access to the shore. The works are to be commenced, it 
is said, in about seven months’ time. 


Edison Storage Battery.—Mr. Edison, who is now 
restored to excellent health, announces that a new factory will soon 
be complete for the exelusive manufacture of his storage 
battery. Speaking to a representative of the New York Times, Mr. 
Edison said that the troubles in the battery that he had been 
trying for two years to remedy had been purely mechanical; they 
had been greatly due to the swelling of the nickel element. He 
had sueceeded in reducing the weight of the battery to from 40 to 
45 lb. per H.P. 


Electrical Exhibition in Russia.—The Bourd of Trade 
Journal has received a dispatch from H.M. Consul at Kieff (Mr. 
H. P. Smith), forwarding some particulars of the exhibition of 
electro-technical goods which is to be held at Kieff in connection 


.with a Congress of Russian electro-technical engineers in April, 


1906. The exhibition will be under the auspices of the Imperial 
Russian Technical Society aud the Kieff Town Council, and will 
open on March 25thfApril 7th, 1906, for a period of three months. 
The following are the various seetions under which exhibits can be 
made :—(1) Boilers and other fittings; (2) machinery for electric 
generators ; (3) electrical machinery ; (4) electro-chemistry and 
electro-metallurgy ; (5) electric lighting; (6) transmission of power, 
electrical traction, electrical motors; (7) telegraphs, telephones 
and railway signalling; (8) measuring apparatus; (9) electro- 
medicine; (10) various applications of electricity ; (11) electro- 
technical education. — Foreign-made goods will enjoy the same 
privileges as goods of Russian manufacture. The Minister of 
Finance has agreed that all exhibits remaining unsold three months 
after the closing of the exhibition will be returned carriage-free on 
Russian railways, and foreign exhibits will also be freed from 
import duty. <A suggestion has been made that a Congress of 
railway engineers connected with traction, telegraphs and elec- 
tricity should be held during the period that the exhibition will be 
open. 


Electrical Equipment of an Indian Colliery.— 
Mrssrs. Burn & Co. have just received the order from the Bengal 
Coal Co. for two electric haulage sets and six pumping sets for 
their Sodepur Colliery. The plant will be supplied hy MESSRS. 
Ernest Scorr & Mountarx, This is the first mine in: India to 
adopt electrical plant, and we trust others will soon follow their 
example, as we feel confident of its success. The current is 
generated at 2,200 volts three-phase alternating 50 cycles, and 
transformed at the pit head to 220 volts. The haulages are 60 H.P. 
each single drum, and the pumps 24 n.p, each of Messrs. Scott and 
Mountain's three-ram standard type. 
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Germany.—The BERLINER ELEcTROMOBIL DROSCHKEN 
GESELLSCHAFT has just been formed in Berlin with a capital of 


£75,000 to introduce a service of electrical motor-cabs in the 
"German capital. 


Imports of Foreign Electrical Machinery. — A 
further shrinkage can be recorded as regards the importation of 
foreign electrical machinery into this country. The value of the 
imports for the first seven months of the year amounted to only 
£290,543, as contrasted with £316,176 in the corresponding period 
of 1904. 


Repairs Work.—The Lonpon Exxctric FIRM, of 
George Street, Croydon, make a speciality of direct-current 
dynamo and motor repairs and rewindings, and have laid them- 
selves out for the rapid execution of such work, a recent job 
entrusted to them for the complete renewal of a 10-Kw. commutator 
having been done in two days. This was made possible because they 
have special stocks and  ources of supply for the special section 
copper required for this class of work. 


LIGHTING AND POWER NOTES. 


Australia.— NrwtTown, N.S.W.—Some time ago an offer 
was made to the Council to light the whole of the borough by 
electricity and also to erect a garbage destructor, for a definite 
annual payment, giving the right to the Council to purchase the 
works and plant at the expiration of 10 vears, such purchase to be 
compulsory at the end of 20 years The Council has decided to 
decline the offer, as it intends to invite tenders for the establish- 
ment of municipal electric lighting works. 

N.S.W. Coar Mines.—At the Stanford-Merthyr Colliery, in the 
Maitland district, and also in one of the Newcastle Coal Cos 


collieries, Newcastle, electric coal-cutting machines are now under 
irial. 


Bourne. — The local Tradesmen’s Association has 
requested the U.D.C. to consider the provision of E.L. for the town, 


owing to the high price of gas—4s. 3d. per 1,000 ft. The Council 
has referred the matter to the Lighting Committee. 


Bradford.—According to the Yorkshire Daily Post, an 
electricity breakdown, coupled with a severe thunderstorm, caused 
much inconvenience in Bradford on Wednesday last week. Shortly 
after six o’clock an electric lighting cable between the electricity 
works in Valley Road and Forster Square fused, and threw the 
whole of the central area of the town into darkness. Much incon- 
venience was caused to business houses, shops, and workshops. A 
large number of workmen were soon upon the scene of the break- 
down, but a thunderstorm put an end fora time to their efforts. 
At nine o’clock the storm centre was directly over the city. Two 
vivid lightning flashes were scen to strike the overhead electric 
tramway cables in front of the Town Hall, and for : few moments 
the tramcars were brought to a standstill and their lights extin- 
guished. Much damage was also done at the Telephone Exchange 
by the fusing of the instruments. 'lhe storm passed away about 
balf-pas$ nine, and the cables were temporarily repaired. The 
damage done to them was very extensive. 


Brandon,—The U.D.C. has decided to grant an interview 
with the representatives of the Durham Electric Power Distribution 


Co., Ltd., relative to the E.L. question, and the company's appli- 
cation for E.L. powers. 


Brighton.—4A loan of £38,500, for which the Electricity 
Committee recommended that sanction should be obtained, has 
been approved of by the T.C. 


Cardiff. —The Corporation has decided upon the erection 
of an underground sub-station at Cathays. 


Cheltenham.—A flat rate of 1:6d. per unit has been 
provisionally agreed to by the T.C. and the Light Railway Co. as 
the price to be charged to the latter for a supply of energy. It is 


estimated that the company will require frdm 550,000 to 600,000 
units during the current year. 


Cleckheaton.—A  L.G.B. inquiry was held on the 
10th inst. into the U.D.C.’s application to borrow £4,000 for 
electrical purposes. 4£2,620 isto cover sums already expended, 
and £1,380 for a new motor-generator, superheaters, stokers, 
meters, &c., necessary to carry out the arrangement between the 
Council and the Yorkshire Woollen District Tramways for a supply 
of energy to the latter. 


Continental Notes, —Trarny.— At San. Guistino 


(Perugia) a concession lias been obtained for the erection of an EL. 
plant on the River Lama. 


A concession has been granted to utilise 3,000 n.p. from the river 
Stura for the supply of electricity to Turin. 


Clydebank.—The new Clydebank Dock, near. Glasgow, 
is to be electrically lighted. Are lamps on high standards will be 


fitted up, and the contract has been secured by Messrs. W. C. 
Martin & Co., Glasgow. 


Doncaster.—An inquiry was held last week by the 
L.G.B. in regard to a further loan of £7,173 for extending the 
Corporation F.L. system. There was no opposition, 


Dundee.—The recent application by Messrs. Gourlay 
Bros. & Co. for an installation of electric power for their Camper- 
down Shipyard has been considered by a sub-committee of the 
Tramways Committee of the T.C. It has been decided to recommend 
that a main be laid to provide the necessary supply on the terms of 
the sliding scale of rates propounded by Mr. Riehardson, and also 
on condition that the company agrees to take a supply for not less 
than five years. 


Earsdon.—The U.D.C. has decided to light a portion of 
the district by electricity. 


Exeter.—The City Council has resolved to hold an 
electrical exhibition in the town during the week commencing 
November 6th next. 


Fife Electric Power €o.—The supply of energy has been 
begun this week by the company. At present the plant installed is 
sufficient to cope witha considerable demand, but room for ex- 
tensions has been provided. Messrs. Bruce Peebles & Co. sup- 
plied the installation, which includes two alternators of 400 kw. 
capacity, generating at 3,000 volts 50 cycles. 


Frome.—The B. of T. has informed the Council that, 
under the existing circumstances, it cannot sanction the contract 
the Council has entered into with Messrs. Edmundson's Electricity 
Corporation, but would be prepared to consider an application for 
consent to a deed of transfer after the Council had obtained another 
prov. order to enable it to transfer its undertaking. Messrs. 
Edmundson's have agreed to pay the cost of the further order, and 
on this understanding the Council has agreed to take the steps 
suggested by the Board. 


Gravesend.—Negotiations are to be opened with the 
Postmaster-General with a view to the trenches which are to be 
opened through Northileet and Gravesend for telephone cables also 
being used for the Corporation’s supply mains in Northfleet, This will 
reduce expenditure, and obviate the necessity of opening up the 
pavements twice. 

The T.C. has decided to extend the E.L. mains to various parts of 
the town at a cost of £1,555. 


India.—4AÀn estimate for the extension of electric lighting 
in Government House, Madras, is {under consideration. The cost 
works out to Rs. 34,216, and a provision of Rs. 35,000 has been made 
in the budget for the work. 

An amended licence has been sanctioned to Messrs. Begg, 
Sutherland & Co. for supplying electricity in Cawnpore.—Jndian 
Engineering. 


Jedburgh,—Advantage has been taken of the destruction 
by fire of the steam engines at the new Bongate Woolley Mills, to 
introduce electric motors, and the driving power will, in future, be 
electricity only. 


Llanrwst.—A dispute has arisen between the Llanwrst 
Electric Supply Co. and the Denbighshire C.C. Considerable cor- 
respondence has passed between the Council oflicials and the 
solicitors to the company. The Council has decided that in the 
event of the company not paving the amount due under the agree- 
ment forthwith, the clerk is to take proceedings to compel them, 


Newcastle-on-Tyne,—In response to representations 
from the Lighting Committee with respect to the provision of more 
arc lamps, the Tramways Committee has agreed to increase the 
number of lamps and to make a charge of £11 per lamp. 


North Wales Electrical Power €o.—The new electric 
power station in course of erection at Cwm Dyli, at the head of 
Nant Gwynant, in which energy is to be generated by turbines 
driven by water power from Llyn Lydaw, is practically completed, 
and the company is proceeding to erect overhead cables by way of 
Roman Bridge to Blaenau Festiniog, a distance of eight miles, for 
the purpose of supplying energy for power purposes to the Oakley 
Slate, the Rhiwbach, and other quarries in the neighbourhood. 


Perth. The T.C. has decided upon the adoption of the 
following rates for the supply of energy :— Private lighting 4d. per 
unit: 25,000 units and over, 24d. per unit; power and heating, 
2d. ; and traction, 12d. per unit. 


Provisional Orders.—Application is to be made for 
E.L. powers for the following districts as under, and the loca] 
authorities have been notified by the applicants :— 

AMERSHAM.— The Uxbridge and District Electric Supply Co. for 
powers to extend supply to Seer Green and Penn. The Council has 
given its consent. 

BrTrws-Y-CorED.—Messrs. Chamberlain & Johnson. 
of the T.C. has been obtained. 

Branpon.—County of Durham Electrical Power Distribution Co, 

DuNsTABLE.— The National Provincial Electricity Corporation. 
The Council has resolved to take no action in the matier. 

Foot’s CRAYx.— Mr. R. G. Bains. 

HanwicH.—Messrs. Foote & Milne. 

IrcHEN.— Messrs. Ashley, Lumby & Cooper. 
oppose the application. 

Retrorp.—'The National Provincial Eleciricity Corporation, 
The Council obtained an order, but allowed it to lapse. 


Scarborough.—The T.C. on Monday decided to lay 
down electrical plant for stone-breaking, gravel screening and other 


work. This will replace manual labour, and the saving will eqnal 
a rate of 4d. in the £. 


The assent 


The Council wil] 
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South America,—The Government has accepted the offer 
of the Cia. Alemana Transatlantica de Electricidad to supply energy 
for light and power purposes to all of the port of Buenos Ayres. 
The prices to be paid are 6 cents gold per kw. for light, and 33 
cents for power. The contract to be for 10 years. This will 
enable the Government to close its generating stations at the 
Riachuelo and the Docks. 

The Adrogue Electric Light Co. has sold its stations, rights, &c., 
to the Compania de Electricidad de la Provincia de Buenos Ayres. 
The new company has a capital of $500,000 m/u. The vendors will 
receive $230,000 in shares and the same amount in cash, leaving 
$40,000 for improvement.—Review of the River Plate. 


Stalybridge,—The Joint Electricity Board proposes to 
borrow £25,000 for electricity purposes. At a meeting of the Hyde 
Council a letter of protest was read from the District Property 
Owners’ Association, and inquiring if the Board had powers to 
borrow money without the consent of the four Councils concerned, 
The Board has such powers. 


Tottenham.— The agreement which has just been 
entered into by the Tottenham District Council, for the transfer of 
its powers under its provisional order to the North Metropolitan 
Electric Power Supply Co., provides that the company shall before 
October Ist, 1906, give a full supply of electrical energy within 
the compulsory area, and-also in certain additional streets. 
Further distributing mains are to be laid by the company on the 
reguisition of the Council, or of owners or occupiers, and in any 
notice (under Sec.;25 of the E.L. Clauses Act, 1899) shall not 
specify any sum exceeding 8 r.c. upon the cost. Before commence- 
ment the scheme is to be submitted to the Council for approval ; 
energy is to be distributed solely from sub-stations in the district. 
The company agrees to reimburse the Council all its expenses in 
regard to obtaining the order, opposition, consulting engineer's 
fees, &c. The charges for the supply of energy are to be:— 
Public lighting, 2d. per unit between dusk and midnigh, 
and ld. per unit between midnight and dawn, or 14d: per unit 
from dusk to dawn, provided that the Council enters 
into a contract for the lighting of not less than 110 lamps of an 
average consumption each of 600 watts for 10 years. Private 
lighting: 6d. per unit for the first 100 hours’ maximum demand, 
and 2d. per unit after, or a flat rate of 5d. per unit. Power and 
heating: 4d. per unit for the first 100 hours’ maximum demand, if 
5 H.P. is not exceeded, and 1d. per unit beyond. Energy supplied 
to the Council for public purposes other than street lighting is to be 
charged at 10 per cent. less than to private consumers. At the 
expiration of the first and every subsequent period of seven years, 
the Council can require a revision of these rates. Ifthe Council 
erects a generating station in connection with its refuse destructor, 
it can compel the company to purchase the energy at the price of 
143d. per unit metered at the switchboard, but the cost of laying 
the necessary mains to the company's sub-stations or feediug 
points must be borne by the Council. At the end of each year 
alter the expiration of ten years, the company is to pay the 
Council half of the net profits in excess of a sum of 5 per cent. 
upon the amount expended by the company in the area of supply; but 
if the net profits in any previous year have not amounted to 5 per 
cent., the company will be entitled to make good the deficiency out 
ot the receipts for any subsequent year before the net profits are 
ascertained. The Council has the power, upon giving six months’ 
notice, to require the company to sell to it the undertaking (a) at 
the end of 10 years, or of a further period of five years upon paying 
the capital expended, and also a sum equal to 4'5th of that amount, 
and refunding the original costs of obtaining the order, &c.; (b) at 
the end of 1930, and upon the expiry of every subsequent period of 
10 years, on the same terms, with the exception that the 
Council would not have to pay a sum equal to a tenth of the 
capital expenditure ; and (ce) at the expiration of 42 years upon the 
terms mentioned in Sec. 2 of the Electric Lighting Act, 1888. 
The Council consents to the company supplying electrical energy 
for power purposes to any company, body, or person within the 
Couneil's district, but consumers using less than an average of 
30 units per day throughout the year, and whose premises arc less 
than 440 yards distant from the distributing main laid by the com- 
pany under the order, are exempted from the operation of this 
cause, After the determination of the agreement the company 
will pay the Council 5 per cent. of the gross receipts to be derived 
‘rom the supply of electrical energy for power within the district. 


Trafford Park,— Before the Manchester County 
Supendiary on the 15th inst., an electrician, named Fredk. Stewart, 
wassummoned by the Trafford Park Light and Supply Co. for 
fraudulently obtaining a supply of energy. For the prosecution it 
was stated that the defendant, instead of placing in the slot of the 
meter tokens to the value of 31d. which were supplied by the com- 
pauy, had obtained electricity for nothing by diverting the 
current. A fine of £5 was imposed. 


Trowbridge.—On August 4th the laying of the E.L. 
mains was eommenced by the Western Electric Distributing Cor- 
poration, which has leased the prov. order obtained by the U.D.C. 


. Truro, —On the recommendation of the E.P. and Light 
Committee, the T.C. has decided to ask, without prejudice, the 
four cumpanies who have signified their intention of applying for 
prov. orders to supply the city with electric light, what terms they 
are prepared to offer if the Council does not oppose the application. 


Wednesbury,— The T.C. on Monday decided to supply 


energy by slot meters at 4d. per unit. 


Wimbledon.—4At a recent meeting of the T.C. a pro- 
posal that the Parliamentary Committee be authorised to negotiate 
terms with the proposed Administrative Power Co. for energy in 
bulk, was carried by 9 votes to 6. 


Wimslow.—The Lord Mayor of Manchester (Sir T. 
Thornhill Shann) on the 14th inst. opened an electric exhibition 
in the Drill Hall. 

Wisbech.—The L.G.B. has informed the T.C. that, 
whilst not refusing the loan applied for for E.L.,it could not 
sanction it whilst the scheme was in its present condition. 

Worthing.—A L.G.B. inquiry was held recently into 


the Corporation’s application for a loan of £3,300 for E.L. purposes. 
There was no opposition. 


TRAMWAY AND RAILWAY NOTES. 


Birkenhead.—The Tramways Committee is considering 
the desirability of establishing a motor-'bus service to supplement 
the electric tramway service in certain districts. 


Darlington.—At a meeting of the Tramways Committee 
held on 10th inst., à report was presented as to the working of the 4d. | 
fares. The manager stated that forthe four weeks ended July 29th the 
total revenue was £889. The cars carried 277,306 passengers, at an 
average revenue of 7°35d. per car-mile. In the corresponding four 
weeks of last year, when 1d. fares were the rule, the revenue was 
£919, the number of passengers 226,287, and the average revenue 
7'51d. per car-mile. The 4d. fares had thus resulted in a decrease 
of £30, although 51,019 more passengers had been carried, and the 
revenue per car-mile had decreased ‘16d. 


Great Northern Railway Co.—At the half-ycarly 
meeting of this railway, Lord Allerton said that in the passenger 
traffic there were some extraordinary figures which showed the 
changes which were going on. For instance, in Yorkshire, owing to 
further extensions of electric tramcars and tramlines, they had 
carried 350,000 less passengers. Then there had been a service of 
electric trams in the London district, which had largely affected 
short-distance passengers betwcen Wood Green, Hornsey, Harringay 
and Finsbury Park. At those stations they showed a falling off in 
the number of passengers of 150,000. In the Nottinghamshire and 
Derbyshire district they had carried locally nearly 100,000 less 
passengers, but the belief was that that was due more to general 
slackness in the coal trade than to the effect of tram competition. 
Notwithstanding the fact that they had lost 150,000 passengers at 
certain suburban stations, the total number of passengers carried 
from suburban stations to King's Cross and the City was 400,000 
more, but they got less money for carrying them. "They were called 
upon to do more work, and to run more trains at a greater cost, and 
the fares were lower. He had had the figures taken out before the 
reduction of the fares and the opening of the tube lines, and found 
that, although they had not quite got back to their total gross 
receipts prior to the reduction of fares, they had nearly done s0; 
but the cost of working was greater than it was before. 


Lancashire and Yorkshire Railway.—4At the half- 
yearly meeting, Sir George Armytage said that the electric service 
upon the Liverpool, Southport and Crossens line during the last 
six months had been quite satisfactory; the company had carried 
no fewer than 600,000 additional passengers with ordinary tickets, 
whilst there had also been an increase in the number of season 
ticket holders. The amount of building going on along the line 
showed that the result had been to induce a large number of people 
to live in the district through which the line passed. They were 
not yet able to judge of the actual facts as to the cost of working 
the line. 


Leith.—The B. of T. inspection of the first section of 


the new electric tramways system was made by Col. Von Donop on 
Saturday last. 


Light Railways.— The B. of T. has confirmed the 
following orders made by the Light Railway Commissioners :— 
Bath Electric Tramways (Light Railway Extensions) Order, 1905, 
authorising the construction of a light railway in the rural districts 
of Bath and of Keynsham, in the county of Somerset (being an 
extension of the existing and authorised undertaking of Bath Elec- 
tric Tramways, Ltd. ; County of Middlesex Light Railways (Ex- 
tension of Time) Order, 1905, amending the County of Middlesex 
Light Railways Order, 1901. 


Liverpool.—The Tramways Committee has decided, 
in connection with the erection of the new tramways offices, 
to defray the cost of the work, £75,000, out of the reserve, 
renewal and depreciation fund of the tramways undertaking. 
The proposal to do this met with strong opposition at the 
last meeting of the Council, based on the condition of the 
tramways at the present time, and on the probable need of an carly 
reconstruction being necessary, for which a large sum of money will 
be required. i 


Liverpool-Southport Electric  Railway.—On the 
10th inst. the inquest was resumed by Coroner Brighouse on the 20 
victims of the disaster to a Liverpool and Southport express train 
at Hall Road on July 27th. The driver, William Rimmer, of 
Southport, said he had been in the service of the L. and Y. Railway - 
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Co. for 17 years, Before becoming an electric driver he had charge 
of steam trains. The signalman called him on with a green flag, 
and he heard the signalman shout “right away." The signalman, 
Boote, said he lived at Waterloo. He had been a signalman 18 
months. He tried the signal several times, and could not get it off, 
and he brought the train on by waving a green flag, because he was 
afraid of delaying the express, and there was no one on the plat- 
form to send down to the signal. He swore he said nothing to the 
driver. He merely waved the flag. In the week before the 
accident he was fined 10s. for being asleep while on duty. On the 
occasion of the accident he admitted that he lost his head, though 
he was perfectly sober. He had known the signal go wrong before. 
Signal superintendent C. B. Byles said the fact that the signal 
could not be lowered ought to have suggested to the signalman that 
the points were wrong. A feature of modern signalling was the 
dual safeguard, and if both the safeguards went wrong, the traffic 
was automatically stopped, so that no accident could happen to the 
train. At Hall Road the mechanical point detectors had been 
supplemented by an electrical detector, and the electrical apparatus 
worked with minute accuracy. Alexander H. Smith, Waterloo, said 
he was a signalman at the Hall Road cabin. He had had difficulty 
with No. 25 point and No. 37 lever. Several times the lock would 
not release until it was pulled backwards and forwards several 
times. With the electric detector a little knack was required to 
gct the lever over. “I have several times," he added, “been 
stretched on the cabin floor in getting the lever over." The station- 
master at Hall Road, raid Boote's duty when he saw the signal 
not working, was to communicate with witness, who knew there 
: was difficulty in working that particular signal. In summing up, 
the Coroner said unfortunately the signalman lost his head, and bis 
judgement led himastray. The jury found that the accident occurred 
by a mistake made by the signalman and motorman through an 
error of judgement that was censurable but not criminal. They 
recommended that facing points at Hall Road and everywhere else 
where possible should be abolished, and recommended that 
especially on express traius the guards should be conversant with 
the working of the motor in ease of aecident. They thought the 
signalmen and drivers should be examined periodically as to 
their knowledge of the rules appertaining to ‘their work. 
Verdict, “ Accidental death." 


Maidstone,—Thie B. of T. has declined to sanction the 
construction of the projected electric tramways in Week Street, 
Stone Street, and Gabricl’s Hill, owing to the narrowness of the 
thoroughfares. 


North-Eastern Railway,.—Sir Edward Grey, chairman 
of the North-Eastern Railway, made some interesting refertnces to 
electrical matters at the half-yearly meeting of shareholders at 
York on the 11th inst. Speaking of expenditure on the capital 
account, he said for electric power and lighting in the Newcastle- 
on-Tyne district £36,000 had been expended. This had nothing to 
do with the electrification of the railway. It was part of a large 
expenditure the directors were incurring in order to substitute 
electric for steam powcr at the Gateshead-on-Tyne shops, New- 
castle-on-Tyne (New Bridge Street) goods warchouse, and similar 
works. When it was completed they would be able to do away 
with the steam and gas power they now had. He referred to the 
electric trains on Tyneside, observing there was a gain of 20°96 per 
cent. in passengers and 17°6 per cent. in receipts. That, of course, 
was not all net gain, but taking into account the capital spent and 
allowing for depreciation—although they might say a year’s work- 
ing was too short a time on which to form absolute conclusions— 
so far as they had gone, the working showed that on the electrified 
suburban lines there was an increase of revenue, and that they had 
proved a convenience to the public. 


Ranisgate.—Colonel von Donop, B. of T. inspector, has 


fixed the inquiry into the recent tramway accident for Tuesday 
next. 


Rochdale.—On the 12th inst. Major Druitt, inspector of 
the B. of T., passed for traffic the Summit section of the Corpora- 
tion tramways. This is the last section to be constructed, and is 
in the Littleborough District Council's area. The period taken to 
construct the whole system has been 13 months, and the cost has 
been £300,000. Of this sum £70,000 had to be paid to the old 
company. 


Salford.—The result of the working of the Salford 
Tramways for the financial ycar ending March 31st last, according 
to a report just published, was a gross protit of £74,780, to which is 
added a sum of £1,428 received as interest on investments. The 
total sum of £76,208 is dealt with as follows: Payment to various 
local authorities for running powers, £16,168 ; interest aud sinking 
fund charges, £38,105; contributions in relief of rates, £13,000; 
depreciation and renewals fund, £8,934. The amount now standing 
to the credit of the depreciation and renewals fund amounts to 
£21,137. The total borrowing powers of the Tramways Committee 
amount to £1,172,642, of which sum £633,583 has already been 
borrowed. The gross capital expenditure to March 31st was 
£638,332. The sum paid in salaries and wages, including £600 
towards salaries in the borough treasurer's department, was £54,456, 
and in addition to this, £5,707 was paid in rates. Thc length of 
tramways worked by the Salford Corporation, at the date of the 
report, was 702 miles, of which 364 miles are owned by the Corpora- 
tion. The Corporation have obtained running powers, by agreement 
with Manchester, over 94 miles of the city's track, and the following 
sections have been leased: Eccles Borough, 65 miles; Swinton and 
Pendlebury, 63 miles ; Prestwich, 7 miles; and Whitefield, 43 miles. 
The cost of these running facilities for the 12 months amounted to 
£16,168. The cars jn use at the end of the year numbered 150, and 


in view of the opening of additional routes, it has been decided 
during the current year to place an order for 20 more cars. The 
electrical energy used during the year for haulage, lighting of cars, 
&c., was 6,927,805 units, of which 5,925,128 units were supplied by 
the Salford electricity undertaking at 14d. per unit, and 1,002,677 
units by the Manchester electricity undertaking for the power used 
on the lines within the city, at 1'4d. per unit. The passengers 
carried numbered 39,213,560, as compared with 36,956,405 in the 
previous year—an increase of 2,257,155. The receipts amounted 
to £209,438—an increase of £11,016. 


Shanghai.—An Edinburgh fism has offered to put down 
atramway system at Shanehai on a 35 years’ temancy, with the Muni- 
cipal Council's option to purchase afterwards. 'lhe company offers 
to pay £150 a year for each mile of double track, and £100 a year 
for each single mile.—/ndian Engineering. 


South — America.—BvrNos  AxRkES. — The Grand 
National Tramway Co. has applied to Congress for a concession to 
construct and work an underground system of electric tramways. 


‘The lines would be double and the routes: Paseo Colon and Paseo 


de Julio to Avenida de Mayo to the New Congress Hall, coming to 
the surface at Avenidas Callao and Entre Rios, and there joining up 
with the existing system of the company. The work would be 
commenced as soon as the concession was granted. The muni- 


-cipality. would receive 6 per cent. of the net rececipts.—Rericw of 


the River Plate, mE 
Southend.—The T.C. has decided to extend the tram- 


ways along the beach to Shoeburyness. 


Tokio,—Tlie Tokio Shigai Tedsudo (Tokio Street Rail- 
way) has ordered several Curtis steam turbines and electric gene- 
rators from the General Electric Co., of U.S.A. 


United States,—BarTrIMORE.—T wo men and a woman 
have been arrested at Buffalo, N.Y., on a charge of defrauding the 
Baltimore tramway companies. Their method was for one of the 
men to gain employment as a driver, and to cause a slight collision 
in which the woman sustained injuries which were witnessed by 
the other man. Asa result, the Courts awarded damages which the 
trio shared. 

Lona IstAND RairnoaAp.—The first electric passenger trains on 
the Long Island Railroad were run on July 27th on the 16-mile 
between Brooklyn and Rockaway Beach, 12 trains being run daily. 
The electric service will be extended to other suburbs as rapidly as 
possible. 

NEw YORK City.—It is announced that the under-river tunnel 
which is to connect Manbattan and Brooklyn is now half finished, 
and it will probably be ready for traffic in advance of the Brooklyn 
sub-surface lines with which the tunnel will connect. On August 2nd 
the last horse-car on the Grand Street line made its last trip amid 
a shower of fireworks, and immediately afterwards the work of 
laying the line with an electric underground conduit was com- 
menced. This is not the last horse-car line remaining in the 
city, but plans for their disappearance are pending. 


Weymouth.—At a meeting of the T.C. on July 28th 


it was resolved that no further steps be taken towards the 
adoption of electric traction. 


TELEGRAPH AND TELEPHONE NOTES. 


East Indies.—<Arrangements have been arrived at 
between France and Holland for the establishment of a cable 
between Cochin China and the Dutch Indies. The Netherlands 
Government cable between Batavia and Pontianak (landing at 
Billiton) is to be connected with another to be laid by the French 
Government between a point near Saigon, Indo-China, and Pon- 
tianak. This cable will also land at the Island of Poulo Condore 
and the French Government reserves the right to transfer the 
establishment of the working of the cable toa French company. The 
Netherlands Government will not permit the French Government 
to own the cable in Dutch territorial waters, or landing on the 
coasts, and will pay the French Government the cost of such cable, 
and will also make the necessary connection between the point of 
landing and Pontianak. Whe agreement accords power.to the 
French Government to lay additional cables from Java towards the 
Iudian Ocean or another cable between Batavia and Saigon and 
for the working and maintenance of such cables. 


Mauritius-Réunion Cable.—An agreement has been 
concluded between Great Britain and France for laying a cable 
between Réunion and Mauritius. 


New Cable—The Anglo-American Telegraph Co. have 
announced through the Bureau International des Administrations 
Télégraphiques, Berne, the opening for traffic of a cable between 
Valdez and Seward, Alaska. 


Newfoundland,—The Commercial Cable Co. has agreed 
to lay 200 miles of deep-sea cable for the Colonial Government, to 
connect the island with Canso, S.W., where the company's cables 
and landlines will afford communication with tho rest of the 
world. l 


(Continued on page 268.) 
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FROME ELECTRICITY WORKS. 


FROME is a prosperous and up-to-date town of about 12,000 
inhabitants, situated in the east extremity of Somerset amid 
picturesque country and beautiful and historic surroundings, 
and, for its size, is one of the most flourishing towns in the 
county. 

In 1900 the boundaries of the urban district were ex- 
tended, and immediately after the completion of that under- 
taking the question of an electrical installation was taken 
up by the Council. The subject had been discussed on 
geveral occasions during the previous autumn, but no definite 
steps were taken until the spring of 1900. 

The Council then determined to investigate the matter, 
and obtain expert advice. The names of somé 17 engineers 
were considered, and Mr. F. H. Medhurst was selected to 
report on the whole question; he has continued to act as the 
Council's consulting engineer to the present time. 

In his report, Mr. Medhurst recommended the Council to 
erect electricity works for continuous current distribution. 

An electric lighting order was applied for, and almost 
immediately it was confirmed, a sub-committee was formed 
to inspect various electricity works. The committee, on 
receipt of the sub-committee's report, unanimously recom- 
mended the Council to proceed with a scheme of electricity 
supply, and succeeded in carrying the recommendation. 

Nome months elapsed before further progress was made, 
owing to the opposition of several influential ratepayers, who 
anticipated that the undertaking would be a burden on the 
rates, and that a cheaper supply would soon be available 
from the works which a power company proposed to erect 


undoubted stability, on the basis of the Council raising the 
necessary capital and paying for the undertaking, and the 
contractors taking, on completion of the scheme, a lease of the 
undertaking at an annual rental equivalent to the interest 
and sinking fund on the loan raised' by the Council for the 


EXTERIOR OF WORKS. 


equipment of the works ; the Council having the right; to 
determine the agreement at the end of 7, 10 or 14 years ; 
the contractors holding their lease for 25 years if so desired, 
carrying out the works under the supervision of the Council's 


engineer and maintaining the same to his satisfaction, 


Parsons STEAM. TURBINE AND DYNAMO 


some eight miles away. This company, by the way, has 
not yet commenced operations. 

To meet the above objections, Mr. Medhurst suggested 
that tenders for the complete equipment and maintenance of 
electricity works should be obtained from several firms of 


Several leading members of the Council, including the 
chairman, Mr. H. T. Rawlings, and Councillors Seward. 
Woodland, Penny and R. T. Rawlings, were strongly in 
favour of the scheme being carried out in the ordinary way 


at the risk of the Council, holding that any initial loss 
r 
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would soon be more than balauced by the success of the 
undertaking. ; 

In deference to the wishes of a number of ratepayers, it 
was, however, decided in August, 1902, to proceed with a 
guaranteed scheme as detailed above. 

Plans and specifications were then prepared by Mr. 
Medhurst, and the tender of Messrs. Edmundson’s Electricity 
Corporation, Ltd., was accepted in January, 1903, the total 
being £20,156 5s. 

Messrs. Edmundson's principal sub-contractors were as 
follows :— 

Juildings and chimney shaft Messrs. Hodder & Sons, Frome. 
Boilers, mechanical stokers and 

steam pipes - Messrs. Babcock & Wilcox, Ltd. 

Condensing plant.., D .. Messrs. Cole, Marchent and 
Morley. 

Water softener Mr. William Boby. 

Crane a 2 | . Messrs. Isles. 

Steam turbine-dynamos ... Messrs. C. A. Parsons & Co. 

Balancer booster ... Messrs. Thomas Parker, Ltd. 


Switchboard 2: ... Myr. E. Charrington. 
Battery... T T . The D.P. Battery Co. 
Mains T . Callender’s Cable and Con- 


struction Co. 
The Klein Engineering Co. 
Messrs, Singer & Sons, Frome. 


Cooling tower 
Lamp brackets 


The Local Government Board inquiry was held in the 
same month, the sanction of that department was obtained in 
due course, and building operations were started in the 
autumn of 1903. 

The works have been erected on a central site acquired by 
the.Council some years previously, and the buildings consist 
of a boiler house, engine room, accumulator room and 
chimney shaft, also an office block with stores, workshop, 
showroom, engineer's and generaljoffices. Local stone has 
been used in the construction of the work, with Bath stone 
quoins and. dressings, the whole. presenting: a neat and 
pleasing appearance on which the architect, Mr.,\John 


deb Rey 


BABCOCK BOILERS AND MECHANICAL STOKERS. 


Armitage, of Broad Sanctuary Chambers, Westminster, is to 
he congratulated, 


The chimney shaft, 110 ft. in height from the flue level, 
and approximately of 6 ft. internal diameter, rests upon a 


FEED Pumps IN BOILER HOUSE. 


bed of concrete on solid rock some 15 ft. from the surface. 

The-base, of stone, with Bath stone quoins, is 30 ft. in 
height, the shaft itself being of 
octagonal section. Red  Cattybrook 
bricks have been used here, with reliev- 
ing bands of white brick. The cornice 
and cap of blue Staffordshire brick give 
a satisfactory finish to a well-pro- 
portioned shaft. 

Entrance to the offices is obtained on 
the east side of the building, a staircase 
leading from the hall to the engineer’s 
office, general office and showroom on 
the first floor. The stores and lavatory 
are situated on either side of a passage 
leading from the hall to the workshop. 
Access is given here to a small yard, and 
this forms an additional entrance to the 
works. A second door in the workshop 
opens on to a gallery in the boiler 
house, 

This section of the works is 48 ft. 
in length, 42 ft, in width, and 26 ft. 
in height to the springing of the roof. 
The coal bunkers in communication with 
it have been built below the ground 
level for convenience in handling the 
coal. The storage capacity of the 
bunkers is about, 80 tons. 

The steam-raising plant consists of 
three water-tube boilers of Babcock and 
Wilcox’s manufacture, two to evaporate 
5,000 lb. of water per hour and one 
7,000 Ib. per hour, at à working pressure 
of 160 Ib. per sq. in. These boilers are 
fitted with superheaters and chain grate 
mechanical stokers. "The moving grates 
are driven by a 4-H.P. electric motor. 

Some surprise may be occasioned by 
the use of water-tube boilers, as the 
water supplied from the Council's 
waterworks, though of excellent dietetic 
properties, contains some 25° of total 
hardness ; but surface condensing plant 
has been provided for the turbines, so that condensed steam, 
free from oil, is available for feeding the boilers, and 
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the * make up " feed water is softened by a Boby-Chevalet 
heater detartariser. 

Two vertical compound direct-acting Hall steam pumps 
are provided for feeding the boilers. Each pump is designed 
to deliver 2,000 gallons of water per hour against a pressure 
of 160 lb. per sq. in., and the feed-pipe system is in 
duplieate. 

The steam pipes are of wrought-steel, with valves of Dew- 
rance's make. The whole system of piping has been carefully 
arranged ; all water from drains is collected and utilised, 
and the steam and hot feed pipes and valves lagged with mica 
coverings, 

A door at the north end of the gallery in the boiler 
house gives access to the engine room. This is 48 ft. in 
length, 30 ft. in width and 18 ft. in height to the springing 
of the roof. 

A 5-ton overhead travelling crane spans the building, 
which, with its terazzo floor, glazed tile dado, polished 


tapes wound on spirally. They are laid direct in the ground 
and covered with hard bricks. 

On the north side of the engine room is the ** balancer 
booster." The battery consists of 260 D.P. cells, with a 
capacity of 400 ampere-hours, and is set up in a spacious 
room at the back of the switchboard. 

The growth of the undertaking has been very rapid and 
successful. The number of applications for light and power 
early necessitated the substitution of a 150-Kw. turbo-gene- 
rator, in the place of the second 75 Kw. originally specified, 
and a third generator set and boiler have already been added. 
A supply of current was first given to private consumers on 
July Ist, 1904, and the streets were lit by electricity for the 
first time on August Ist, 1904. 

The original intention of the Council was to erect 10 are 
lamps and about 41 incandescent lamps in the streets. The 
contractors, however, submitted a tender for the whole of 
the street lighting on favourable terms, and the streets are 
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GENERAL VIEW OF INTERIOR OF ENGINE Room. 


metal work, and general neatness reflects credit on its 
designers. It is, without doubt, one of the daintiest, and 
at the same time, one of the most businesslike, engine 
rooms to be found in or out of the West Country. 

The electrical equipment comprises three Parsons steam 
turbine dynamos and the usual accessories. Two of these 
turbines are 150-Kw. machines, or 250 H.P. each, and one is 
a 75-KW. machine. 

The exhaust steam from the turbines is led to a surface 
condenser sunk in a pit in the engine room. The con- 
denser is supplied with water from a Klein’s cooling tower 
erected at the west end of the site. The tower, of 
creosoted timber, is built over a concrete tank 10 ft. in 
depth, and is 40 ft. in length, 32 ft. wide, and 65 ft. high. 

The condenser is provided with an Edwards 3-throw air- 
pump and with a centrifugal circulating pump driven by a 
20-B.H.P. electric motor. 

The cables are lead-covered and further protected by steel 


now lighted by 10 3-ampere twin-carbon arc lamps and 261 
incandescent Nernst lamps of 80 c.p. The lamps are 
switched off at 11.30 p.m., with the exception of two 40-C.P. 
lamps on the are lamp-posts, which are switched on auto- 
matically when the ares are switched off, and 46 of the 
Nernst lamps at street corners. 

New posts have been ordered for additional lamps, but 
the majority of the gas lamp-posts have been utilised, fitted 
with graceful brackets, manufactured at Messrs. Singer's Art 
Metal Works. 

The lamps are controlled in groups from switch-pillars, 
and the general effect of the lighting is highly satisfactory. 

The contractors have adopted a progressive policy in the 
matter of charges for electrical energy. The prices per unit 
on the maximum demand system are 7d. and 3d. for lighting, 
and 4d. and 1d. for power, or a flat rate of 6d. for lighting 
and 24d. for power. The price of gas iu the town, it may 
be noted, was 3s. 4d. per 1,000 cb. ft. until the works were 
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under construction, -since which time it has been 3s. per 
1,000 cb. ft. , | 

The contractors wire houses complete, if so desired, and 

charge a rental for the use of the installation of 
44d. per lamp per quarter. Alternatively the installation 
can be paid for by instalments, spread over a number of 
years. In special cases energy is supplied by 1d. or 1s. in 
the slot meters, at 7d. per unit. This charge covers both 
the rent of the meter and the rent of the installation. 
- Motors and other apparatus can also be hired, and several 
of the leading manufacturers of the town have given a con- 
siderable impetus to the undertaking by substituting electric 
motors for their existing steam or gas engines, 

The number of motors on the mains is now 102, aggregat- 
ing 396 H.P., ranging from 35 H.P. to | H.P. : the largest are 
at Messrs. Butler & Tanner printing works, Messrs. J. W. 
Singer & Sons’ art metal works, and Messrs. C. Gray ssaw-mills. 
Other motors are used for various purposes, such as driving 
mortar mills, circular saws, wood-planing machines, chaff 
cutters, corn 
crushers, bread and 
cake mixing ma- 
chinery, milk sepa- 
rators, forge fans, 
hairdressers’ ma- 
chine brushes, &c., 
by a large number 
of consumers in the 
town. The total 
number of  5-c.r. 
lamps, including all 
current - consuming 
apparatus, at thie 
commencement of 
supply was 2,050, 
and at the present 
time is 19,579, 
while a further 
number of over 
1,500 8-C.P. lamps 
await connection. 

No description of 
the Frome Elec- 
tricity Works would 
be complete without 
some acknowledge- 
ment of the 
valuable services of 
Mr..H. T. Rawlings, 
the chairman of the 
Council from 1898 
to 1904, and others 
who have borne 
“the burden and 
heat of the day." 

The establish- 
ment of the under- 
taking was due 
in no small degree 
to the energies 
of Mr. Rawlings, 
spread over several 
years of arduous and incessant work. His retirement from 
the Council, of which he had been a member for 12 years, 
and his departure from Frome, are genuinely deplored by 
all his fellow townsmen, who appreciate the value of his 
unceasing and unostentatious efforts for the welfare of the 
good old town whose interests he had so much at heart. 

Mr. Rawlings’s views on the electric lighting question 
were shared, and vigorously advanced, by a number of his 
colleagues, who have every reason to look back upon their 
labours with feelings of satisfaction. 

The services of the popular and genial clerk to the 
Council, Mr. Ames, in the cause of electricity have proved of 
the highest value. His keen interest in the scheme has been 
a leading factor in its success: he has ever worthily and 
strenuously upheld the interests} of the Council, while the 
unfailing courtesy which he has evinced in all dealings with 
the engineers and the contractors has earned their warm 
appreciation. 


MAIN SWITCHBOARD 


Mr. George T. Pardoe, the clerk of works, has ably 
supported the Council's interests. 

Messrs. Edmundson’s Electricity Corporation have carried 
out the contract in their usual thorough and workmanlike 
manner, and no little credit for the success of the installation 
is due to the untiring energy and wide experience of their 
able resident engineer and manager, Mr. F. Michell Nicholl. 
Frome is the third station under Messrs. Edmundson’s control 
in which he has been resident engineer. This, together 
with the mechanical and electrical training he gained 
with several of the largest firms in the country in the manu- 
facture and erection of various types of machinery, has 
undoubtedly been of service to him in converting existing 
machinery to electrical driving. Much of the burden 
and anxiety inevitable in the course of the erec- 
tion of such works has fallen on Mr. Nicholl’s 
shoulders, and he has shown the greatest tact and 
judgement in dealing with difficulties connected with 
the works and with questions of supply and demand. 

In a word, no 
effort has been 
spared to provide 
up-to-date and 
efficient electricity 
works, and an in- 
spection shows that 
the consulting engi- 
neers, Messrs. F. H. 
Medhurst & Lloyd, 
are to be congratu- 
lated on the result. 


Monday, July 
31st, was the eve of 
the anniversary of 
the public lighting 
of Frome by electric 
lamps, and in 
honour of the event 
the Urban Council, 
several representa- 
tives of the con- 
tractors, two or 
three members of 
the “fourth estate " 
and a few friends 
were entertained at 
a dinner given in 
the Bull Hotel by 
Messrs.  Medhurst 
and Lloyd to cele- 
brate the establish- 
ment of the elec- 
tricity works. 

Banquets are 
not functions on 
which we: wax 
enthusiastic in the 
manner of one of 
our esteemed con- 
temporaries, but the 
dinner table at Frome is deserving of more than passing 
mention, as the following extract from a local paper 
shows — 


In the arrangement of the dinner table yellow was the pre- 
dominant colour in the scheme of adornment, the room being flooded 
with the soft yet brilliant rays of electricity. There were 50 lights 
above and upon the table, all shaded with yellow. The floral 
decoration, which was undertaken by Mrs. Herbert Ames, was of a 
beautiful description, the dominating note of colour being supplied 
by the yellow carnation. At the juncture of the cross and long 
tables there was a miniature fountain, which cast a fine spray of 
water into the air and imparted a cooling influence upon the entire 
surroundings. The basin contained a quantity of water lilies, of 
the lovely white variety. Twinkling from amid the rockery con- 
cealing the basin from view were a score or so of tiny unshaded 
lights. By means of electric fans the room was kept delightfully 
cool the whole evening. 


* Yellow " was not only the dominating note of colour, so 
far as the table was concerned, but it influenced some of 
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the speeches, and especially the report of the Somerset 
Standard. So much, indeed, had the “yellow peril” 
affected our contemporary, that in its “ Local Notes" 
column we read the following’ jaundiced expressions :—** We 
who have dared to offer any criticism on the scheme were 
completely extinguished by the blaze of the electrical 
enthusiasts, and no donbt they fancy we ought to hide our 
benighted heads. Amid mutual congratulations there was 
evidently no room for magnanimity, and in proposing the 
toast of the Press we were pointedly ignored, while the 
healths of our contemporary and a London periodical were 
drunk in a bumper.” 

Surely our contemporary does not think it usual that, 
when the toast of * The Press" is given, every newspaper 
whose representative happens to be present should be men- 
tioned by name ; or that more than one of the technical and 
one of the lay pressmen should be asked to respond! We 
are quite certain that Mr. Medhurst had no more intention 
of ignoring the Somerset Standard than he had of slighting 
the ELEcTRICAL Review. The toast was that of ** The 
Press," not of individual newspapers, and we are inclined 
to the opinion that Mr. Harvey was asked to respond for 
the local Press as being the doyen of the papers represented. 

After the loyal toasts had been duly honoured, Mr. 
Medhurst, as chairman, proposed what he regarded as the 
toast of the evening, “The Frome Urban District Council— 
Past and Present.” 


He thought everyone now admitted that the scheme they 
had carried out had met with a larger measure of success than 
the most sanguine of them expected at the commencement. The 
works had been doubled since they were opened, and it was no 
‘exaggeration to say that the demand both for lighting and for power 
exceeded that of any other town of the same size in the United 
Kingdom. No local authority and no engineers had ever been better 
served than they had been by Messrs. Edmundson in their scheme. 
The method adopted in Frome was different to that in most towns, 
where the local authorities carried out the electric lighting schemes 
themselves. If the results had not come up to their expectations, 
the Council would not have suffered, but the contractors would. 
Fortunately for the contractors the results had exceeded their 
anticipations, and although the capital outlay in the first instance 
had been increased and the demand: for lighting and power also, 
the contractors had nothing to regret. They also had in Mr. 
Nicholl a general manager who had displayed an amount 
of energy and a degree of tactfulness which had been a sur- 
prise no less than a pleasure to him (Mr. Medhurst) and others. 
He would couple with the toast the names of Mr. Trotman, the 
present chairman of the Council; Mr. H. T. Rawlings, their former 
chairman ; and Mr. H. E. Ames, their clerk. - 

Mr. E. R. Trotman said he was willing to admit within certain 
limitations that the scheme had bcen successful. He would like 
to say what those limitations were. The scheme had been the 
means of largely increasing the rates of the town. The street 
lighting, which used to cost £300 or £400 a year, had been prac- 
tically doubled, and he asserted that the town had not been lighted 
so well, considering the large increase of cost, as before. On 
behalf of the Urban District Council, he could say that they would 
do all they could to inerease the success of the scheme, consistent 
with their duty to the ratepayers. ‘They must not allow their 
ee to influence them in incurring a largely incrcased expen- 

iture. 

Mr. H. T. Rawlings said it was a pleasure to him to be able to con- 
gratulate Mr. Medhurst, Messrs. Edmundson, and the Urban Council 
upon the suceess they had achieved. They had it in their power to 
take over the scheme themselves at the end of 7, 10 or 14 ycars. He 
hoped that when the time came they would give that matter their 
most careful consideration and see if it would not be desirable to take 
the matter into their own hands and work it themselves. If they 
could secure such a manager as Mr. Nicholl he was sure it would 
s wise to do so, as some of them thought they ought in the first 
place. 

Mr. H. E. Ames said that they could not find a Council anv- 
where that had more loyally and consistently supported their 
engineer and contractor than the Frome Council had done. Only a 
month or two ago, acting upon their advice, they decided to apply 
for an additional loan of £10,000, which would bring the capital 
expenditure on the works up to £46,000. He assured the contractors 
that it was the desire of the Council to make the undertaking a 
greater financial suceess than it was at present. 

Mr. Lanfear R. Tanner proposed the toast of ‘The Frome 
Electricity Supply Undertaking." He said electricity required such 
delicacy of touch that it was unwise for any but experts to undertake 
it. He hoped the Council would give up all idea of acquiring the 
works, and give their attention to financial matters. The principle 
they had adopted was an admirable onc. The town provided the 
capital, and the work was in the hands of experts. He congratulated 
them one and all upon the very businesslike way in which they had 
pulled together. Having once decided to have the scheme, they had 
stuck to it and carried it through tboroughly. Let him beg them not 
to take it on themselves. It was now a success, but if they undertook 
it themselves, the Lord help them! : j 

Mr. Gripper, in responding, thought the right thing had been 
doue. They thanked the Council for the way in which they had 


backed them up, and the people of- Frome for the liberal and en- 
lightened way in which they had availed themselves of the scheme. He 
did not know how it was lighted before, but he could say that it now 
compared well with any other town in the country. 

Mr. F. M. Nicholl said it was a great satisfaction to him that 
the work of the company he represented had been so much appreciated 
in the town. Since people understood that Messrs. Edmundson took 
all responsibility, things had gone on very smoothly. He thought 
the Council and the ratepayers would see that by spending the 
money now to develup the works, though the sum might seem 
large, it would be the means of bringing in more money eventually. 
He did not want the members of the Council, however, to go away 
with the idea that it would not be necessary to raise any more 
meoney, because he hoped it would be necessary. 

Mr. W. B. Harvey said he had to propose the health of their 
respected chairman and host, Mr. Medhurst. They were perfectly 
satistied that Mr. Medhurst had advised them wisely, and that 
was the reason why so many who were once on the negative side 
had come over to the positive. As to the street lighting to which 
Mr. Trotman had referred, he would remind him that they had 
many more lamps, partly through the extension of the boundaries 
of their district, and the streets were much better lighted than 
before. 


Mr. Medhurst expressed his sincere thanks to Mr. Harvey for. 


the kind way in which he had proposed the toast, and to all 
present for the hearty way in which they had received it. He 
regarded his profession seriously, and from his experience he 
could say that it did not pay a consulting engineer ever to give 
advice in which he did not himself believe, because whatever 
prognostications he might make, and whatever the temptation 
might bo at the moment, the profession was such that sooner or 
later à man would be found out. It had been a matter of satis- 
faction to him that they had put such confidence in him, and that 
their confidence had not been a diminishing quantity. 

Mr. Medhurst then proceeded to propose the health of “The 
Press,” upon whom they largely depended for success in such 
undertakings. The technical Press was represented by Mr. Gate- 
house, of the EnectricaL Review, nud: the local Press was also 
represented. He would ask Mr. Gatehouse and Mr. Harvey to 
respond. 

Our representative said he highly appreciated the honour of being 
one of those selected to respond for the toast. It was not, how- 
ever, within the province of a technical journalist to comment upon 
technical matters at such a vathering as that. He could do so in his 
paper. He would like to drive home what had been already said, 
and congratulate the Edmundson Corporation aud Messrs. 
Medhurst & Lloyd upon the result of their efforts. The name of 
Edmundson's Corporation was synonymous with success. He had 
seen their installation, and be thought they all ought to be con- 
gratulated upon its possession. Alluding to the remark of Mr. 
Tanner, the speaker said that if, when the proper time came, the 
Council took over the scheme and left it in Mr. Nicholl’s hands, 
they would be as successful as at present. Let them leave the 
management to Mr. Nicholl, and the Lord would help them. 

Mr. W. J. Harvey, of the Somerset and Wilts Journal, also 
responded. After humorously alluding to the fact that be had no 


- light to shed on the subject of electricity, he heartily congratulated 


the consulting engineer, contractors, Council, and ratepayers upon 
the success of their undertaking. In his opinion the town was vastly 
better lighted than formerly. 


Water-Power in Switzerland.—It is estimated that 
the water-power available in Switzerland amounts to 600,000 H.P., 
aud as various concessions have from time to time been granted for 
the utilisation of different sources, the question has frequently been 
raised as to whether the water-power should be nationalised in 
order to prevent further falls from passing into private ownership. 
In fact, the Federal Council was asked several years ago by the 
Councils to place itself in communication with the Cantons with a 
view to the institution of uniform legal regulations in regard to 
water rights, and in particular in respect of expropriation, appro- 
priate limitation in the granting of concessions, rights of reversion, 
and preferential rights of the State and the communes. Nothing 
has, however, been done in the direction of the carryiug out of this 
suggested programme, but an action on the part of the Grand 
Council of the Canton of Ticino may perhaps expedite the matter. 
It appears that the Baden Motor Co. recently applied to the Ticino 
Government for a concession to utilise the water-power of the 
upper course of the Ticino river, and especially the Falls at 

, Piottino and Biaschina, although the application was subsequently 


e moditied so as to comprise only the latter. As the Guthard Rail- 


way administration proposes to adopt electric traction and to draw 
upon these particular sources for water-power, the management of 
the railway made representations on the subject to the Ticino 
Government with the object of securing the rejection of the pro- 
posed concession to the private electrical company on the ground 
that the water-power of the Ticino in the Livine Valley must be 
reserved for the Gothard Railway. These objections have led to 
negotiations between the Ticino Government and the Grand Council 
of Ticino, but the latter has unanimously resolved to grant the con- 
cession to the Motor Co. It is expected that the Federal Council 
will now take into serious consideration the question of nationalis- 
ing the water-power, especially as it is intended to utilise water- 
power for the generation of electrical energy in connection with tho 
projected conversion of the Swiss railways to electric traction, 
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TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 262.) o 


Persian Telegraphs.—The Indo-European Telegraph 
Department will extend the central Persian line through Southern 
Baluchistan to Karachi next cold weather.— Indian Engineering. 


» 

Post Office Telegraphs,—During the past vear, accord- 
ing to the Postmaster-General’s annual report, 88,969,000 telegrams 
were transmitted by the department, as compared with 89,997,000 in 
1903-4, a decrease of more than a million, mainly due, no doubt, to 
the increase in telephonic communication. The total number of 
telephonic messages passed over the trunk wires was 15,461,822, an 
increase of 1,993,847, or at the rate of 14:8 per cent. as compared 
with the previous year. The number of telephones connected in 
the London area (Post Office system) was raised from 15,032 to 
24,351. The revenue from the telegraphs was £3,920,023, and the 
expenditure £4,857,518, showing a deficit of £037,495, or £20,288 
less than last year. In addition there is to be charged the interest 
on the purchase capital, bringing up the deticit to £1,215,978. 


Submarine Signalling.—The 7imes reports the official 
trials of a system of submarine signalling on the Trinity Honse 
yacht Jrene, which was fitted with “transmitters which received 
the signals.” and passed them on to the telephonic apparatus. 
The signal bell was carried by the North Goodwin lightship, sub- 
merged at a depth of 20 ft. The signals were distinctly heard at a 
distance of three miles, which was the test limit adopted, and the 
direction from whence they eame could be distinguished. Clear 
signals were also obtained at a distance of more than 44 miles. 
The tests were carried out in the presence of representatives and 
various shipping companies, the Trinity House, Government depart- 
meuts, &e., by the Submarine Signalling Co, 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED. 
Trinidad-Demerara (No. 1) .. a "P .. Aug. 26,1901 .. 
Trinidad-Demerara (No. 2) sa 6x e. July 28, 1005 
Bt. Lucia-Martinique .. x is i .. May 7, 1902 
Dominica-Martinique .. e m T .. May 75,1902 ... 
Cayenne-Pinheiro .. Aug. 13, 1902... 

Reissa-Issa (Yemen) Camaran .. Oct, 22, 1902 .. 

Tarifa-l'angicr .. EN "m .. Jan. 15, 1904. .. 
^P" ( 

Closed A E -Nagasaki iix vis .. Feb. 9, 1904 ., 


Port Arthur-Chifu .. sii i .. Mar. 9, 1904 .. T 
Jamaica-Colon .. a EP ax ‘ .. Jan. 5, 1905 .. "n 
Bolama. Bissao  .. Md i T .. June 21, 1905 .. i 
Iquique-Antofagasta — .. T" a oe .. July 21,1905 .. 
Cadiz-Tenerif 25 "m js T T .. July 20, 1905 . 
Paramaribo-Cayenne .. vs is $3 .. May 35,1905 . : 


Lagos-Kotonon 


= ; July 29, 1905 
Martinique- -Paramaribo.. zat m T " 


Aug. 7, 1905 E Aug. 4 


LJ 
. 
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LANDLINES. 
Puerto-Barrios  .. Vis va A š . July 28,1902. .. od 
Kertch-Soutehoum as ; . Sept. 27, 194... è 


Alaska landlines 


. July 10, 1995 .. 
Conununication with Brazil ria Galy eston 


. July 18,1905 .. 


Wireless Telegraphy.—1n the course of a discourse * 


delivered at Strassburg in May on the subject of wireless telegraphy 
and new physical investigations, Prof. Braun stated that it was 
desirable to ascertain whether it would be possible to transmit 
electric waves only in one direction, similarly to the dispatch of 
light signals by means of the heliograph. Thanks to the accommo- 
dation of tho Strassburg military authorities, experiments of the 
kind were then in progress, and. the Professor observed that thoy 
might yield positive results, although the tests required to be con- 
tinued. Since then Prof. Braun has informed the Medical-Natural 
Scientific Association of the Strassburg University that the resumed 
tests, conducted with the aid of his assistants and particularly of 
Dr. Papaleri, have led to a certain conclusion, and have given 
positive results. At the May lecture the Professor remarked tbat 
the method was based upon the excitation of three special wires, 
arranged in the corners of a. simultaneous triangle," by means of 
waves of the same number of oscillations, but of different phases. 
This statement was explained by the remark that one of the three 
masts commences to oscillate by one quarter of a millionth of a 
second earlier or later than the other two; and this difference in 
time, as shown by the experiments, has been maintained with an 
exactitude of about one eighty millionth of a second. The result is 
then a different radiation in the different directions, and by 
turning a crank the direction of maximum effect can be varied by 
60° or 120°, 


Engineers and Overtime.—The Morning Pasi savs 
that an important meeting of the Amalgamated Society of Engineers 
is to be held at Nottingham on September 19th for the purpose of 
reconsidering the rule passed about a vear ago, by 5,924 votes to 
3.748, prohibiting the working of overtime. Although. practically 
inoperative, the existence of this rule has been for some time a 
source of considerable irritation, and over 30 branches requested 
the council to take a vote on the question. According to the con- 
stitution of the society 15 per cent. of the United Kingdom 
Membership was necessary to make legal the decision to calla 
meeting, and the figures show that 15,744 voted in favour of and 
4,319 against the proposal. It is confidently believed that as a 
results of the agitation the no-overtime rule will be abolished. 


hi 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Acton.—August 21st. Arc lamp carbons and house fuse 


boxes for 12 months, for the U.D.C. See “ Official Notices " August 
4th. 


Ashton-under-Lyne.—September 2nd. One 500-Kw. 
D.C. generator, water-tube boiler, superheaters, &c. See “Official 
Notices " to-day. 


Caleutta.—August 24th. The Commissioners are in- 
viting tenders for electrical plant for lighting and power purposes 
at the Import Jetties. 


Dublin.—August 21st. A specially quick steaming 
water-tube boiler for the Pigeon House generating station. See 
* Official Notices " August 11th. 


Germany.—The municipal authorities of Mainburg, 
Bavaria, are about to invite tenders for the establishment of a 
central electric. lighting and power station in the town, at an 
estimated cust of £4,100. 


London.—September 5th. Stoneware ducts for electric 
cables, including manholes, &c., for the L.C.C. See “ Official 
Notices ” August 11th. 


Mussoorie (India).—October 23rd. Supply and erec- 
tion of stecl power pipes, water motors, alternators with exciters, 
switchboards complete, transformers, induction motors, pumps, 
workshop machines; also bare copper overhead mains, insulators, 
and lightning arresters, arc and incandescent lamps, telephone 
equipment, workshop tools and general stores. See “Official 
Notices " July 14th. 


Pontypridd.—September 2nd. Permanent way for the 
U.D.C. See “Official Notices " August 11th. 


Salford.—September 2nd. Water softening and purify- 
ing plant for the electricity department. See “ Official Notices " 
to-day. 


SNwansea.—Auesust 26th. Switchboard, transformers 
and transformer pillars, switchgear, &c., for the Corporation. See 
“ Official Notices " to-day. 


War Office.—September 1st. "Tenders invited for the 
purchase of surplus boilers, dynamos, &c., at Bermuda, Barbados, 
St. Helena and Woolwich. See '' Official Notices ” July 7th. 


CLOSED. 


Asylum Installation.—The following is a list of the 
tenders sent in for electric light and fire alarm installations at the 
Brecon and Radnor Asylum, Talgarth, Breconshire :— 


Electric Fire 
light. alarms. Total. 


Scott, Anderson & Co., Sheffield £445 0 £310 0 £755 0 


Victoria Electric Co., Westminster — .. zà 430 0 164 12 594 12 
Nott & Co., Brecon .. <a 2x zs 875 0 175 0 550 0 
Elis & W ard, Birmingham. M - 295 0 127 0 422 0 
Cox-Walker, Darlington .. bs ts A 278 0 120 O 898 0 
Butcliff, Abertillery . : 276 15 147 0 423 15 
South Wales Elec. Install. Co., Ponty pridd . 269 0 98 10 386719 
Furse, Nottingham .. " - 269 10 148 14 413 4 
Cross & Cross, Walsall we oe et Vu 242 0 198 8 435 8 
Saunders & Co., Westminster .. Em ee 241 15 150 18 302 8 
Clements Booker, Westminster .. s ae 228 12 169 12 898 4 
Baker, Ltd., Newport ay " T" 225 10 96 6 821 16 
Troup, Curtis & Co., Bristol: sd vs 221 10 — — 

Sharp, Devonport. sa ae we 216 16 94 0 810 16 
Star Electric Ca., Bridgw ater T " is 215 0 189 0 4041 0 
Edwards & Armstrong, Cardiff .. à we 201 6 125 0 326 5 
Dudley Electric Co., Dudley es 196 18 — — 

A. G. Arnold & Son, Newport — .. ( accepted) 166 0 119 0 £310 0 
Lanes, Elec. Co., Ashton-under-Lyne .. 165 0 01 0 229 0 
Norman Veiteh i£ "E — 225 0 — 

National Telephone Co., Cardiff. . 3 z4 — 148 0 — 


Barnstaple.—We are informed that the paragraph which 
appeared under this heading in our issue of July 7th is incorrect. 
The A.B.P. Accumulator Co., Ltd., of Stockton-on-Tees, supplied 
the batteries to the Barnstaple Council in October, 1902, and the 
Council has now entered into a contract with them for five years, 
at £120 per year, not with the company mentioned in our previous 
note. 


Baroda State.—The tender of Messrs. Rowland Carr & 
Co., for the supply of are lamp columns and carriers, has been 
accepted by the Huzur Public Works Department for Baroda State. 
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Brighton.—The Lighting Committee of the T.C. has 
accepted the tender of the Transporter Co., Ltd., for the supply, 
erection, and maintenance, for a year, of a coal-handling plant at 
the Southwick Power Station, at £2,321. 


The tender of Babcock & Wilcox, Ltd. (£1,966), already accepted, 


bas been withdrawn. 


Darlington.—The Corporation has accepted the tender - 


of Messrs. W. E, Dove & Co, for “ Aston” motors, to be supplied 
by Veritys, Ltd. 


Gravesend,—The T.C. has accepted the tender of Mr. 


Fabius Henrion for the supply of Henrion carbons for arc lamps. 


Manchester.—The Corporation has accepted the tender 
.of Messrs. Veritys, Ltd., for their “ Aston" motors, for the 2, 3 
and 44 H.P. sizes. 


Wauritius.—Messrs. Johnson & Phillips, of Old Charlton, 
have secured the complete contract for the power generating plant 
and high-tension overhead transmission line for transmitting 
energy over a distance of 4 miles, for Port Louis, Mauritius, 
which inclndes the following plant :— 


2.500 ft. run of 94 in. diameter steel water pipes and fittings. 

Tix w. single-phase alternator with exciter, direct coupled to Pelton wheel 
of 103 g.H.r. 

Main and distributing switchboards. 

High-tension transmission line material, consisting of stcel poles, over- 

head line wire, porcelain insulators for carrying line wire, lightning 

arresters, &c. . 

Two 40-xw. single-phase transformers for transforming down to low-tension. 

Low-tension network mains for street lighting, consisting of bare overhead 
line wire, insulators for carrying saine, insulated cable for connecting to 


street lights. . 
1.000 street incandescent lamp brackets complete with necessary fi tings and 
lamps for fixing on posts. 


Suffolk.—The Standing Joint Committee of the C.C. 
has accepted the tender of Messrs. Tamplin & Makovski, Ltd., of 
Ipswich, for installing the electric light in the new County 
Buildings, at £152. The other tenders received were:—Mann, 
Ezerton & Co., Ltd., Ipswich, £167; W. J. Barclay & Co., Ipswich, 
£155. 


Sunderland.—The T.C. on 9th inst. accepted the tender 
of the Electrical Co., Ltd., for an additional transformer. 


Wandsworth.—The Middlesex County Asylum author- 
ities have placed with the Hart Accumulator Co., Ltd., the order 
for renewing battery at Wandsworth Asylum with 112 of their 
standard lighting type cells. 


Wishaw.—The burgh electrical engineer and committee 
convener having lately returned from a visit to London and 
reported on the various systems and forms of illuminants inspected, 
the Council has accepted the following offers, viz :— 

Underground mains, Callender's Cable Co., £5,437. 

Exeavating and reinstating, J. M'Ewan, Wishaw, £677 18s. 4d. 

New flame lamps (45), Oliver & Co., Woolwich, £539 10s. 

The electricity for power and lighting purposes in the burgh 
will be supplied by the Clyde Valley Electrical Power Co. 


NOTES. 


—— 


Electrie Power in Industrial Westphalia.— The 
unfortunate collapse by tho efflux of time of the Administrative 
County of London Power Bill lends a certain amount of interest 
to a similar, although less ambitious, scheme as it appears at first 
sight, which is being promoted in the west of Germany for thé coal 
and iron districts of Rhenish-Westphalia. In brief, it may be 
stated that in 1897 the Lahmeyer Electricity Co. obtained a 40 
years’ concession from the town of Essen to establish electricity 
works and lay mains, and in the following year the Rhenish- 
Westphalian Electricity Works Co. was formed to take over the 
powers, the generating station being started in 1900. In 1902 the 
Lahmeyer Co. transferred its shares to a syndicate, composed of 
the iron and steel “kings” of Germany—the firms of Thyssen aud 
Co. and Hugo Stinnes respeetively. Since then the company has 
obtained concessions for from 25 to 50 years from the communes of 
Stoppenbery, Mulheim, Meiderich, Borbeck and many others, and 
the share and bonded capital amounts to £1,000,000. The com- 
pany now desires to extend its sphere of activity by acquiring the 
Dortmund municipal electricity works, and it has offered to buy 
the station and distributing network for the price of £200,000 in 
excess of the actual capital expenditure, in addition to the pay- 
ment of 8 per cent, of the gross profits, while, at the same time, 
reducing the supply price by 1d. per unit. It is considered by the 
opponents of this scheme that the company aims at the establish- 
ment of a monopoly of the supply of light and power in the indus- 
trial part of Rhenish-Westphalia, and that this object is sought to 
be accomplished by the utilisation for power purposes of blast- 
furnace gases and the waste gases from by-product recovery coke 
ovens, The calculations made by the antagonists of the expansion 


scheme of the Rhenish-Westphalian Electricity Works Co. as to the 
power realisable from the employment of blast-furnace and coke- 
oven gases may be dismissed as of an exaggerated character, but 
they are having the effect of causing the Dortmund and many 
neighbouring’ local authorities to consider the question of esta- 
blishing a common supply of electrical energy on a large scale as a 
municipal venture. As the company in question is supported by the 
Deutsche Bank, the Dresden Bank and the Disconto Gesellschaft 
it would be interesting to learn the origin of the present opposition 
to the expansion scheme, unless it emanates from competitors who 
wish to secure business in the great industrial west of Germany, 


‘Electricity in Agrieulture.—The Electrical World 
and Engineer in its digest recently abstracted from the Elek. Zi it. 
& paper read before the Hamburg Electrical Society, by Herr 
Klippe. The electric motor is now used for various purposes on 
large farms. At several places in Germany the electrie motor is 
employed for ploughing; the equipment which has been found mest’ 
suitable is analogous to the Fowler steam plough. Electric motors 
are uscd to a large extent for threshing. Those central stations 
which sypply various farms over a large area have not proven a 
profitable investment up to the present. The reason is that the 
current is sold for power purposes at only 3% cents per Kw.-hour, 
while the author thinks that the farmer could easily pay 5 or 6 
cents. Statistics have shown that the consumption of electric 
current for lighting is small, the following figures being given: the 
energy consumed per c.p.-year is, in. farmhouses, (8 Kw.-hour; in 
taverns, 1:4, and in sugar factories, 22. The lamps usually installed 
in the country are of 1ll-c.p. rating. It is stated that the farmer 
likes to install a great many lamps, but uses them very little. The 
author points out that central stations supplying a great many 
farmers have much expense for current distribution and cannot. 
turn out to be profitable if they charge only 31 cents per Kw.-hour 
for power and 124 cents for illumination. He thinks that the price 
for light could not be increased, but à good discount should be 
allowed for long hours of burning. On the other hand, energy for 
power purposes should not be sold for less than 6 cents, and a dis- 
count should be allowed for a high load factor. 


Mistakes in Tramway Motor Connections.—This is 
the title of a short article in the Street. Railway Journal for July 
8th, and we can commend its study to every tramway engineer, but 
especially to every car-shed foreman or assistunt engineer, for it 
includes a series of 24 simple diagrams of the following nature, 
which cover every mis-connection that can be made on a two-motor 
equipment. Many a puzzling "short," or reversal of rotation, has 
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MISTAKES IN Tramway Motor CONNECTIONS. 


held up a foreman for hours, all because the identification tags on 
the motor leads had been lost or mixed up, a worse fate by far. 
Tags will get lost, and do get mixed up, however strictly precau- 
tions against these occurrences are taken, and the careful education 
of the foremen and others who have the handling of motor connec- 
tions, in the way to diagnose in the shortest time any faulty con- 
nection by its symptoms, will be repaid in decreased short circuits 
on the line, and better treatment of the equipment. For these 
réasons it is advisable to supply such men with cards having printed 
thereon a complete series of diagrams, such as are illustrated above, 
together with a brief explanation of each and a rehearsal of the 
symptoms. 


Appointments Vacant, — Lecturer in electrical 
engineering for the Bolton Technical School (£160); two improvers 
for Watford electricity department; station superintendent for 
Handsworth electricity department (£120); assistant engineer for 
Handsworth U.D.C. (£100) ; evening lecturer in electrical engineer- 
ing for Battersea Polytechnic (£150). 


Electrical Resistance of Coal and Ores.— At. the 
annual meeting of the North of england Institute of Mining and 
Mechanical Engineers recently, à paper on the determination of the 
specitic electrical resistance of coal, ore, &c., was read by Mr. G. C. 
Wood, B.Sc. The paper was the result of certain experiments made 
by Mr. Wood, who is a Durham county scholar ot the Armstrong 
College, at the request of the Council of the Institute. 1u the 
course of the paper, it was stated that the specitie electrical 
resistance of coal, for the cases examined, was in comparison with 
the lavers above aud below the coal exceedingly high; in fact, so 
hich that coal might be regarded as a very fair insulator. Mr. 
Wood had recently been determining the specifie resistance of a 
carboniferous limestone from the Barton quarries, near. Darlington. 
This limestone had been found very suitable as ballast on electric 
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railways employing a live rail. The substitution of this limestone 
for the coke breeze at first used on the electric lines of the North- 
Eastern Railway Co. had, the writer understood, practically pre- 
vented any danger to the persons coming into accidental contact 
with the live rail, provided that there was not a simultaneous 
contact with the earthed running rail. The experimente showed 
that coal, and especially hard steam coal, had a comparatively high 
electrical resistance. 


The E.M.F. and Internal Resistance of a Dry Cell. 
— The ever increasing use of dry cells for industrial purposes and 
the difficulty of accurately ascertaining their actual condition have 
induced Dr. E. Steinmann to devise a practical method, an account 
of which is given in La Machine of July 25th. 

The usual way of measuring the electromotive force and internal 
resistance of such elements by means of low grade voltmeters with 
small internal resistance, and the favourite method of short-circuiting 
an element through an ammeter, both fail to give reliable results. 

The author therefore suggests taking two successive readings with 
a good voltmeter, having two degrees of sensitiveness. 

Let rı and ra be the resistances of the instrument with the two 
degrees of sensitiveness respectively, B the desired. internal resist- 
ance, e, and eg the potential differences read, and E the desired 


E.M.F. Then Ohm's law will give:— | 
[4 e. 
E= (r,+ B) = (r z^ 
vy ra 
whence ats Bes tg + NS. 
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e; [i 
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l The ratio of the two resistances ry and rg being in general a very 
simple figure, it will be advantageous to introduce it into the 
formula, which then becomes— 


(er — ^4) 


B = ry 5 r T o es’ 
(^2 — (1 -2j 

1 
A oe this value into one of the expressions for E, we 
din ee 


LL) 


( 1 — 6 
E = ¢ I + Tar » ssk (2) 
ĉ3 — C1- 
ri 
The ratio occurring in (1) is found again in (2), so that the 
calculation is simple. 


The author gives the following numerical example: a small and 
rather old Ediswan dry cell gave— 


€y = 0°85 volt, eg = 0°54 volt, 
the resistances of the instrument (of the European Weston Electrical 
Instrument Co.) being respectively — 


7; = 1,381 ohms, Tg = 276 ohms, anc d$ 
71 
B = 231 ohms, E = 0°99 volt. 

All calculations can be done away with by constructing for a 
given instrament a curve, which, by simply drawing a straight line, 
will give the desired values of B and E. The above method is 
identical in principle with a method indicated by Kohlrausch 
( Lehrbuch der Praktischen Physik," ninth edition, £97, 1), but 
for its application being much more simple. The use of the 
method is obviously not limited to dry cells, but can be extended 
to any electrical generator having a great internal resistance. 


The B.A. in South Africa.—The meetings opened at 
Cape Town on Tuesday with the delivery of the first half of Prof. 
G. H. Darwin's presidential address. The remaining half will be 
read at Johannesburg on 30th inst. We shall refer to the address 
in our next issue. The President was introduced by Sir Wm. 
Crookes, who read a letter from Mr. A. Balfour, the outgoing Pre- 
sident, expressing his regret at being unable to be present.  * 

It is reported that the Cape University will confer 14 honorary 
degrees on the occasion of the visit of the British Association. The 
recipients include representatives of Great Britain, Canada, the 


Ds States, Austria, Russia, France, Germany, Denmark and 
»Weden. 


, 
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American Protection.—Only a few years ago it was 
unsafe to hint in the United States that their policy of extreme 
protection was a mistake. Anyone doing so would be hailed with 
abuse and bombarded with those set phrases concerning the pauper 
labour of Europe, and free-born American sovereigns, and similar 
clap-trap rubbish which we have learned so well to discount to 
proper value. An American manufacturer of machine tools now 
writes to the American Muchinist in most. bitter fashion concerning 
the tariff of the United States. This man makes boring machines 
and sells some of them in “ Yurrup" ; one of the bering bars 
required renewal, and a steel gauge had to be sent to America 
wherewith to make the new bar. Upon this steel gauge a 
Customs duty had to be paid, and so wrath is the worthy manu- 
facturer that he expresses his conviction. that in no civilised 
country is the Customs tariff designed so thoroughly for the 
benetit of the few, at the expense of the many. He has examined 
the tariff, and states his belief, not in its general istupidity, but jn 


,Street, and two men were severely injured. 


treatment. 


the astuteness of its framers, who have had in view the few, and 
not the many. Healso expresses his belief in stormy weather ahead 
for American export manufacturers, and quotes the Chinese boycott 
as evidence that high tariffs produce resentment. The American 
Machinist itself, only a few years ago strongly Protectionist, is now. 
an avowed Free Trade paper. With the experience of the Panama 
Canal business before us, however, it is difficult to realise that 
Americans can yet exist without tariffs. It was stated that the 
Panama contracts would be open to all, but in face of this they 
appear to be so arranged that very little chance is left open for any- 
one outside the United States to secure any orders. The European 
contractor is shut out by time limits and other dodges easy to 
introduce where there are two crossings of the Atlantic to be sub- 
tracted from the time available for getting out a price. Americans 
have, in fact, so long fought behind a sangar, that they cannot fight 
in the open, and this is clearly seen in the hot-house type of man 
who has failed in so many instances to make & success of business 
under English conditions. The case of Morgan and the ships is but 
another instance of the American habit of crediting to their native 
genius, success which is due solely to tariff assistance, and anyone 
could gain by similar aid. Indeed, it would take a smart man 
io make a failure of most things behind the United States tariff 
wall. 


Royal Assent.—The following is an additional list of 
Bills that have received the Roya) Assent :— 
Wemvss Tramways Order Confirmation Act, 1905. 
Electric Lighting Orders Confirmation (No. 9) Act, 1905. 5 
Tramways Orders Confirmation (No. 1) Act, 1905. 
Tramways Orders Confirmation (No. 2) Act, 1905. 
Oldham and Saddleworth District Tram wavs Act, 1905. 
Metropolitan Electric Supply Co. (Various Powers) Act, 1905. 
North-East London Railway Act, 1905. 
London Building Acts (Amendinent) Act, 1905. 


Registration of Wiremen in Australia. — An 
Australian exchange reports that at the instance of the Electrical 
Trade Union a conference was recently held in Sydney to consider 
the advisability of introducing a system of issuing licences to elec- 
trical wiremen. Mr. H. Burns, president of the union; Mr. T. E. 
Rooke, citv electrical engineer; Messrs. Oswald Haes, G. Bevan, 
and W. Willings, Electrical Employers’ Association; Mr. J. R. 
Gardam, Power Suppliers’ Association; and Messrs. H. Wheeler, 
C. Russell, C. B. Holloway, E. M'Guinness, and D. E. Black, 
Employers’ Union, were present. It was unanimously decided 
that some system of licensing would be desirable, as it would have 
a tendency to raise the standard of the work by ensuring a greater 
degree of efficiency, and it was thought that the City Council would 
be the proper authority to take the matter in hand. The secretary 
was instructed to write asking if that body would be willing to 
undertake the responsibility of issuing licences and keeping a 
register of wiremen. 


American Magnetic Survey in the Pacifice 0cean.— 
Under the direction of the Department of International Research 
in Terrestrial Magnetism of the Carnegie Institute, Washington, 
D.C., the wooden sailing brig (4a/ilec has been fitted out for an. 
expedition in the Pacific Ocean. 


Benjamin Franklin Bicentenary.—A movement is 
on foot among American engineering and scientific societies to 
celebrate next January the 200th anniversary of the birth of 
Benjamin Franklin. 


The New Post Oftice Building.—His Majesty the 
King has consented to lay the foundation-stone of the new Post. 
Office Building on the site of the former Bluecoat School in New- 
gate Street on October 16th. ` 


The Victoria Falls. —We understand that Mr. Wilson 
Fox, of the British South Africa Co., and Mr. W. A. Wills, of the 
African Concessions, Ltd., are leaving London this week for Canada, 
in order to study the electrical works at the Niagara Falls, with a 
view to facilitating operations in connection with the project for 
the electrification of the Victoria Falls on the River Zambesi. 


Accidents and Fatalities.—At Kilburn on Tuesday 
night, while some employés of the G.P.O. were lashed to an iron 
pole, adding telegraph wires, the pole fell with a crash across the 
The strain bronght 
down a second pole, and the street traffic was suspended. 

An evening paper reports that a labourer came into contact with 
the live conductor rail near South Ealing, and falling down was 
unable to rise. He was mn over by a train and killed. 

The Daily Express says that on the 11th inst. three men, named 


. respectively, Tuppin, Shoesmith and Evans, while at work at 


Whitechapel Station, “in the new installation building," received 
a severe electric shock, and were badly burnt, their clothing being 
set on fire. They were removed to the London Hospital for 


Patent Specifications.—We have received from Messrs. 
Newton & Son, of 6, Bream's Buildings, E.C., a lenflet calling atten- 
tion to a case decided last month by the Law Officers as to the 
meaning of the words “clear and succinct,” in Rule 4 of the Patents 
Rules, 1905. The claims are not restricted in number, but must be 
really and substantially separate in their nature, clearly stated, and 
free from repetition. The decision applies especially to the system 
of multiplying claims to meet every possible contingency, which 
the Attorney-General attributes to American practice. It is 
obligatory also that the whole of the necessary verified documents 
in connection with Convention applications be deposited at the 
same time as the application, i 


z . 
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OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ErECrBICAL Review posted as to their movements. ] 


Central Station Engineers,—On July 31st the annual 
cricket match was played between the two generating stations at 
Worcester, and after a keen and well-contested game Hylton Road 
again proved victorious. Scores:—Hylton Road, 45 and 39; 
Powick, 57 and 11. Powick had an excellent opportunity of win- 
ning, but collapsed in their second innings. The city electrical 
engineer, Mr. C. M. Suaw, kindly provided lunch for the players 
and those present at the match, and presented the winning team 
with the challenge cup. 


By 21 votes to 20, Devonport T.C. has declined to grant the: 


increases of salary to the electrical engineer and the assistant 
engineer which were recommended by the Electric Power Com- 
mittee, and referred to in the ELEcTRICAL REviEw last week. 

We understand tbat the Johannesburg Council has accepted the 
application of Mr. J. A. McMULLEN for the position of station 
engineer. 


Tramway Officials,.—The Ashton-under-Lyne T.C. on 
August 9th appointed Mr. JosePH DvGDALE, of Oxford, as tramway 
manager at a salary of £200. There were 28 applicants for the 


t. 

P The Yarmouth Council has increased the salary of Mr. F. L. 
TUBNER, tramway manager, from £180 to £230, rising by £10 per 
annum to £250. 

On Wednesday, August 9th, at Highgate, Mr. Maurice J. FoLEY 
(foreman for the Metropolitan Electric Tramways, Ltd.) was 
married to Miss Nellie Chance, of Hornsey. On Friday evening, 
August 4th, Mr. Foley was presented by Mr. Bennett (overhead 
superintendent of the above company), on behalf of the “ em- 
ployes," with a marble clock and purse of gold. 


General.—We have been asked by a correspondent the 
address of Mr. W. WRIGHT, electrical engineer of Wellington, 
New Zealand, while residing in London. If this note should meet 
the eye of Mr. Wright, or any of his friends, will they kindly 
afford us the information ? 

Mr. D. P. THomson has resigned his position as chief designer of 
the continuous current section of the British Thomson-Houston Co., 
Rugby, in order to accept a post with the G.E. Co., of Schenectady, 
New York. Mr. Thomson has made a host of friends in England, 
and the office staff of the B.T.H. Co. presented him with a complete 
set of Dickens's Works and a cheque, while from the works offices 
there was the giftgof a set of cutlery. 

We note in the Review of the River Plate that Mr. J. K. Bock, 
electrical representative of Messrs. Livesey, Son & Henderson, was 
to leave Buenos Ayres on July 14th for England, to place the orders 
for new electrical machinery required for the extension of the 
Bahia Blanca wharves, &c., of the Great Southern Railway. British 
manufacturers will warmly welcome Mr. Bock—the late borough 
electrical engineer of West Ham—on his visit home. We con- 
gratulate him upon knowing where to come to place his contracts. 

The Norwegian Administration announce, with great regret, the 
decease of their Director-General of Posts and Telegraphs, Mr. 
J. 8. RASMUSSEN, i 

Electrical men will have noted with interest that in the 
Herkomer trophy trials, which have been taking place on the Con- 
tinent this week, Mr. EDwarD MANVILLE and Mr. PuiriP Dawson, 
who were in the Daimler team representing Great Britain, made 
non-stop runs of 2033 miles to Nuremberg. Mrs. Maup MANVILLE'S 
car had a tire trouble. ; 

The Times says that among the passengers who left in the 
Campania on Saturday for New York was Sir WiLLIAM Mutock, 
Postmaster-General of Canada, who, since the closing of the Pacific 
Cable Conference, at which he represented the Dominion Govern- 
ment, has been studying the municipal telephone system in Glasgow. 

The Marquess of Londonderry, K.G., President of the Board of 


Education, has appointed Mr. S. HERBERT Cox to the Professorship - 


of Mining at the Royal School of Mines, South Kensington, vacant 
on the death of Sir Clement le Neve Foster. In view of the 
chapges in organisation that may be found desirable in the Royal 
College of Science and the Royal School of Mines after the com- 
pletion of the investigations now in progress by the Departmental 
Committee, it bas been thought best to make this appointment a 
temporary one. Mr. Cox was President of the Institution of Mining 
and Mctallurgy in 1899-1900. 


Obituary.—Mr. W. E. LasanoN.—lIt -is with feelings 
of deep regret that we have to announce—and we are sure that it 
will be with equal regret that our readers will learn of—the death 
of Mr. William Edward Langdon, which took place at his residence, 
Palmeira Gardens, Westcliff-on-Sea, on the morning of Saturday, 
. the 12th inst. The Exectrican Review has to write of Mr. 
Lengdon as an old friend who was a valued contributor to our 
colamns—more frequently, perhaps, in his more active days than in 
recent years. Nearly 30 years ago (October Ist, 1875) he was 
writing in our columns on “Railway Block Signalling.” He 
was born in 1832, at Alverstoke, Gosport, and was the son 
of the late Commander J, W. Langdon, R.N., assistant hydro- 
grapher at the Admiralty. He was educated at the Royal 
Naval School, New Cross, and at the age of 19,entered the service 
of the Electric and International Telegraph Co., shortly afterwards 
filling the post of junior engineer. On the transfer of the tele- 


, 


graphs to the State, he was appointed in charge of the telegraph 
department of the London and South-Western Railway Co., but 
was subsequently recalled by the Post Office, and occupied the 
position of assistant divisional engineer until 1873, when 
he was appointed telegraph superintendent of the Midland 
Railway Co. He was successful in reorganising the entire 
block system on the Midland Railway, in which he effected many 
improvements, not the least of which is an easy and economical 
method of interlocking the electrical with the mechanical block 
signals. During his connection with the Midland he erected for 
the Post Office two of the department's most important trunk lines, 
viz., the trunk telegraph line to Glasgow, &c., and the trunk tele- 
phone line to the North. Thetotal mileage of wire on the Midland 
increased under Mr. Langdon's supervision and management from 
8,000 to 30,000, and the nuniber of instrumenta froin 7,000 to 26,000. 
Upon hi: retirement there were over 1,000 telegraph stations on the 
Midland .ystem, and 1,070 block signalling posts. ‘There were also 
11 generating stations for lighting and power purposes, all of which 
were established under his direction. The plant installed at 
these various stations represented a total annual output of 
over 5,000,000 units. 

Mr. Langdon was a member of the Institution of  Elec- 
trical Engineers from its establishment as the Society of 
Telegraph Engineers in 1872, and at a period of emergency 
in 1877 acted as secretary of the Institution. He was elected 
a member of the Council of the Institution in 1895, and became 
President for the session 1901-2. At the end of 1902 Mr. 
Langdon retired from the service of the Midland Railway Co., 
but was retained as conbulting electrical engineer. He was 
the author of a well-known work, entitled “The Application of 
Electricity to Railway Working," and read papers before the 
Institution of Electrical Engincers in 1874, 1876, 1877, 1895, 1896 
and:1900. The titles of these papers were respectively “On the 
Decay and Preservation of Telegraph Poles”; ‘ Electric Repeaters 
for Railway Signals”; “On a New Form of Electric Light”; “ On 
the Employment of the Electric Light for Railway Purposes"; 
"On Railway Telegraphs and Recent Improvements”; “The 
Supersession of the Steam by the Electric Locomotive.” The 
last-mentioned paper, and the discussion that it promoted, 
will be still fresh in our readers’ minds. . 

Perhaps the last piece of writing ever published from his pen was 
an article in the Tramway and Railway World for June, and, as it 
indicates something of his recent views on electric railway 
electrification, we quote the following extract :—“ The elec- 
trification of the Lancashire and Yorkshire Co.s Southport 
branch, as also that of the North-Eastern Co.'s Tyne branches, has 
been referred to by the chairmen of the respective companies as 
satisfactory— aa being productive of an increase in the number of 
passengers. Details, however, are not forthcoming. Whatever 
those figures may be, we do not regard these experiments as 
a criterion by which to gauge the cost of complete and com- 
prehensive works. We are inspired to say this because we fear 
there may exist, in some quarters, a desire to view them in a more 
conclusive character than & due consideration of the conditions 
which attend their application justifies.” . . . . . “The economies 
which will follow the adoption of electricity can easily be deter- 
mined, given the fundamental factors, viz., the power to deal with 
the traflic as it is now dealt with; the electrical system to be 
employed; and the mode of distribution. The... first point, 
to the railway mind, will prove by far the most important." 

Papers on electrical subjects have also been read by him 
before the Institution of Civil Engineers and the Institution of 
Mechanical Engineqrs. To us, as we say, the loss is a personal 
one, for we have ever found in Mr. Langdon a courteous, kindly 
gentleman, always ready to render whatever assistance lay within 
his power. To his daughter, and other relatives aud friends, we 
tender an expression of our deep sympathy. ; 

The interment was to take place yesterday at Derby. 


NEW COMPANIES REGISTERED. 


$ N 


Illuminated Signs, Ltd. (85,543).—This company was registered 
on August 10th, with a capital of £3,000 in £1 shares, to carry on the business 
indicated by the title and that of electricians, suppliers of light and power, &c. 
The first subscribers (each with one share) are:—8. T. Mowbray, 6, Clapham 
Mansions, Clapham Common, B.W., engineer; H. Carter, 41, Albert Palace 
Mansions, Battersea Park, 8.W., bank official ; 8. J. Mowbray, 6, Clapham 
Mansions, Clapham Common, S.W., advertising agent; H. J. Carden, 44, Rye 
Hill Park, 8.E., gentleman; F. H. Mowbray, 6, Clapham Mansions, Clapham Com- 
mon, 8.W., engineer; G. F. Firth, 14, Fulford Road, Scarborough, advertising 
traveller; and C. W. Langford, Moorgate Station Chambers, E.C., solicitor. 
No initial public issue. The first directors are: 8. T. Mowbray (permanent 
managing director), C. W. Langford (chairman), and F. . Mowbray. 
Remuneration according to profits, Registered office, 214, Manor Street, 
Clapham, S.W. 


E. Brook, Ltd. /85,541).— This company was registered on 
August 10th, with a capital of £5,000 in £1 shares (2,000 preference), to 
acquire the business of an electrical engineer, carried on at Threadneedle 
Street, Huddersfield, by E. Brook, and to carry on the same and the business of 
manufacturing electricians, mechanical engineers, &c. The first subscribers 
(each with one share) are:—J. W. Vaughan, New Houses, Firth Street 
HuddersHeld, engineer; P. R. Crossley, 7, Spring Street, Huddersfield, 
engineer; W. ayley, 149, Bradford Road, Fartown, Huddersfield, 
engineer; O. J. B. Wernet, 7, York Place, Huddersfield, engineer; G. V. Lay- 
cock, 45, Hartley Crescent, Leeds, engineer; J. H. Brook, 8, Abbott Street, 
Leeds, turner; J. T. Brook, 7, Croton Place, Leeds, turner; E. Brook, 48, 
Merton Street, Huddersfield, engineer; and E. A. Beaumont, 28, Queen Street, 
Huddersfield, auditor. No initial public issue. The first directors (to be not 
less than two nor more than five) are E. Brook, G. V. Laycock and E. Brierley; 

ualification, £25; remuneration ag fixed by the company, Registered office, 

hregdneedle Street, Huddersfield, 


272 THE ELECTRICAL REVIEW. [Vol 57. No. 1,447, Avavar 18, 1905. 
Sae 


" North*Melbourne Electric Tramways and Lighting Co., Ltd. 
(85,463). —This company was registered on August Ist, with a capital of £200,000 
in £1 shares (100,000 cumulative preference), to acquire the benefit of an Order 
in Council of the State of Victoria and its dependencies, entitled the “Town 
of Essendon and the Borough of Flemington and Kensington Electric Lighting 
and Power Order No. 21, 1904," und of a further Order in Council made on 
May 4th, 1904, under the authority of the Tramways Act, 1890, relating to the 
constriction of electric tramways in the town of Essendon and the borough of 
Flemington and Kensington, and to carry on the business of engineers, 
electricians, contractors, constructors and owners of tramways, &c. The first 
subscribers (each with one preference share) ure :—T. Graig, Worcester House, 
Walbrook, E.C., accountant; E. Harris, 94, St. Philips Road, Dalston, N.E., 
clerk; A. C. Tayler, 1, Netherton Road, Twickenham, stationer ; F. A. Holy- 
field, Heathercroft, Wanstead Park Avenue, E., secretary ; G. Bunce, 22, Park 
Hall Road, East Finchley, N.; E. J. W. Jenwine. South Sea House, E.C.; and 
G. Aylwen, 43, Howard's Lane, Putney, gentleman. No initial public issue. 
The number of directors is not to be less than three nor more than seven; the 
subscribers are to appoint the first; qualification, £500. Registered office, 
© Worcester House, Walbrook, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Northern Connties Electricity Supply Co, Ltd. (67,924).— 
A trust deed dated July 14th, 1905, to secure £160,000 debenture stock created 
by resolution of July 3rd, 1905, has been registered. Property charged :—The 
coinpany’s freehold and leasehold lands and hereditaments at Cowper Quay, 
Alnwick, and Hurst, all in. Northumberland, at Merrington, Felling, Shildon, 
Hartlepool, Heworth, and Hebburn, all in Durhain, and at Thirsk and Malton, 
both in Yorkshire, and its other assets, present and uture, except uncalled and 
unpaid capital. Trustees: C. Emmott, Snow Hall, near Darlington; G.F. 
Towlerton ; Major G. F. Leather, Middleton Hall, Bedford, Northumberland ; 
and EF. Milburn, 6, Fenham ‘Terrace, Neweustle-on-Tyne. 


Armorduct Manufacturing Co., Ltd., electrical engineers, 
London, Newcastle-on-Tyne, and elsewhere (79,791).—Issue on July 31st of 
£4,000 debentures, part of series created July 1st, 1905, to secure £5,000, charged 
on the company's undertaking and property, present and future, including un- 
called capital, Holder: G. V. Lynen, Stolberg, Rheinland, Germany, No 
trustees, No previous issue of same series. 


Perth Electric Tramways, Ltd. (55,935).—Issue on July 20th 
of £3,000 debentures, part of a series created December 22nd, 1903, securing 
£50,000, Property charged: The benetit of certain agreements, deposits, Pro- 
visional Order, Acts of Parliuinent, tramways and tramway undertaking, plant, 
machinery, &c., in Perth, Western Australia. Trustees: Lord Arthur Butler, 
7, Portman Square, W.: and J. S. Austen, 68, Dashwood House, E.C. Pre. 
viously issued of same series: £30,000. 


Chili Telephone Co., Ltd. (29,252).—This company's annual 
return was filed on August 4th, when 44,000 shares had been taken up out of & 
nominal capital of £250,000 in £5 shares. £5 per share has been called up, 
resulting in the receipt of £220,000. Mortgages and charges: £22,000. 


United River Plate Telephone Co., Ltd. (23,654).— This 
| company’s annual return was filed on August Ist, when 7R,049 ordinary and 
40,00) preference shares had been taken up out of a nominal capital of 
£1,000,000 in 80,000 ordinary, 40,000 preference, and 80,000 unclassified shares of 
£5 each. £5 per shure has been called up on 54,000 ordinary and 40,000 
preferen e, and £2 10s, per shure on 8,043 ordinary shares, resulting in the 
receipt of. £500,610 (? ineluding payments in advance of calls). £80,000 is con- 
sidered as paid on 16,000 shares. Mortgages and charges: £179,947. 


Electrical Power Storage Co., Ltd. (30,313). — This company's 
annual return was filed on August ard, when 18,592 ordinary and 66 founders’ 
shares had been taken up out of a nominal capital of £100,500 in 20,000 ordinary 
and 100 founders’ shares of £5 each. £5 per share has been ealed up on 66 
founders’ shares, and £4 per share on 3,132 ordinary shares, resulting in the 
receipt of £13,332 5s. 1d., including £474 5s. 1d. paid on 4 founders’ nnd 405 
ordinary shares forfeited. £77,300 is considered as paid on 15,460 ordinary 
shares. Mortgages and charges: £28,400. 


Sheerness and District Electric Power and Traction Co., 
Ltd. (65,719).- "This company’s annual return was Aled on May 29th, when the 
entire capital of £50,000 in 5,000 shares of £10 each has been taken up and paid 

or in full. Mortages and charges £15,000. 


Speedwell Motor and Engineering Co., Ltd. (72,216).— This 
company's annual return, made up to July 13th, has been filed. 15.835 ordinary, 
and 2,0105 preference shares have been taken up out of a nominal eapital of 
£20,000 in 4,000 preference, and 16,000 ordinary shares of £1 each. £1 per share 
has been called up on 12,815. ordinary, and 1,102 preference shares, and £13,949 
10s. has been received, including £12 10s. paid on 100 forfeited shares. 3,000 
ordinary, nnd 993 preference considered as fully paid. Mortgages and 
charges: Nil. 


Macariney, McElroy & Co., Ltd. (57,101).— This company’s 
annual return was filed on July 26th, when 3,812 shares had been taken up out 
of n nominal capital of. £60,000 in 6,600 shares of £10 each. £10 per share has 
been called up on 3,292, and £82,920 has been received. £200 is considered as 
paid on 20 shares. Mortgages and charges : Nil. ; 


Electric Construction Co., Ltd. (39,292).—This company’s 
annual return was filed on August 8rd, when 31,390 preference and: 112,100 
ordinary shares had been taken wp ont of a nominal capital of £400,000 in 
50,000 preference and 150,000 ordinary sharesof £2 each. £2 per share has been 
called up on 18,2745 preference, and 2,100 ordinary shares, resulting in the 
receipt of £40,090. —£246.290 is considered as paid on 13,145 preference, and 
110,000 ordinary shares. Mortgages and charges : £250,000, 


Electricity Supply Co. for Spain, Ltd. (29,103).—This com- 
pany's annual return was tiled on July 28th, when 34,660 preference, 19,900 
ordinary, and 100 founders’ shares had been taken up out of a nominal capital 
of £205,000 in 40,000 shares of £5 each, and 19,900 ordinury, and 100 founders’ 
shares of 5s. each. os. per share has been called up on 19,900 ordinary 
shares, and £4,975 bas been reeeived. — £173,325 is considered as paid on the 
e 84,600 preference and 100 founders’ shares, Mortgages and charges: 
£221,200, i 


D.P. Battery, Ltd. (44,084).—A memorandum of satisfaction 


to the extent of £500, of a first debenture dated October 29th, 1901, securing 
£3,250, has been filed, 


Isle of Wight Electric Light and Power Co., Ltd. (53,823), 
-—An acknowledgement of indebtedness dated July 25th, 1905, creating £25,000 
further debenture stock (making, with £50,000 already created, a total of 
£75,000, and being supplemental to a trnat deed of August 21st, 1903, covering 
the said £50,000) has been registered. Property charged: The company's 
, undertaking and property, present and future, including uncalled capital. 

Trustees: P. de M. Cuvell, 16, Tokenhouse Yard, E.C, ; and W, R. Davies, 10, 
Moorgate Street, E.C. 


Electric Light Insurance and Maintenance Co. ( een 
Ltd..—A charge on 150,000 electric lamps (dated July 27th, 1905), to secure £500, 
bus been registered. Holders: Wm, Whiteley, Ltd., Westbourne Grove, W, 


Cryselco, Ltd, (Electric lamp manufacturers, London) (58,218). 
-—Issue on July 24th of £100 first, and £400 second debentures, parts of two 
series created June 26th, 1905, to secure £5,000 each, charged on the company’s 
undertaking and property, present and future, including uncalled capital and 
certain land and buildings at Kempton, Beds. Trustees: A. Baker, Billiter 
House, E.C., and H. 8. Deacon, Kempton, Beds. Previously issued of same 
series: £7,700. 


Suffolk Electricit Supply Co., Ltd. (57,665).—This com- 
pany's annual return, made up to July 13th, has been filed; 799 ordinary and 
200 founders’ shares have been taken up out of a nominal capital of £10,000 in 
980 ordinary shares of £10 each and 200 founders’ shares of £1 each. £10 per 
share has been called up on 550 ordinary and £1 per share on 17 founders’ 
shares, resulting in the receipt of £5,517. £2,678 is considered as paid on 249 
ordinary and 183 founders’. Mortgages and charges: £3,875. 


Pulford Brothers, Ltd.—This company’s annual return was 
filed on June 15th, when 1,617 shares had been taken up out of a nominal capital 
of £3,000 in £1 shares. £1 per share has been called up on £1,167, and £1,167 
has been received. 450 shares are considered as fully paid. Mortgages and 
charges: £500. 


Ferranti, Ltd. (83,718) (Electrical engineers, Hollinwood, 
Lanes.).—4A trust deed dated July 24th, 1905, to secure £100,000 first mortgage 
debenture stock has been registered. Property charged: Certain leasehold 
hereditaments at Failsworth, and the company’s undertaking and property, 
present and future, including uncalled capital. Trustees: H. R. Boyce, 
Winchester House, Old Broad Street, E.C., and W. Jones, Manchester. A 
debenture, dated July 25th, 1905, to secure £3,000, has also been registered. 
Property charged: The company’s undertaking and property, present and 
future, including uncalled capital, subject to above-mentioned trust deed. 
Holders: Parr’s Bank, Ltd. 


HalPs Transmission Gear Co., Ltd. (London) (83,191).— 
Issue on July 27th of £4,400 debentures, part of series created February 9th, 
1905, to secure £20,000, charged on freehold land at Ipswich, certain patents and 
the company's undertaking and general assets, except unpaid capital. 
Trustees: F. Barker, Chatsworth Lodge, Grove Park, Chiswick, and H. Wade, 
111, Hatton Garden, E.C. Previously issued of same series: £3,000. 


D.P. Battery Co., Ltd. (44,084).— This company’s annual 
return was filed on July 25th, when the entire capital of £10,000 in 4,996 “ A," 
4,996 “ B," and eigh other shares of £1 each had been taken up and paid for 
in full. Mortgages and charges: £16,000. 


Eastern and South African Telegraph Co., Ltd. (13,306). 
—This company's annual return was filed on August llth, when the entire 
nominal capital of £600,000 in 6,000 shares of £10 each had been taken up and 
paid for in full. Mortgages and charges : £500,000. 


Thomas Parker, Ltd. (40,973).— his company's annual return 
was filed on August 5th, when all the shares had been taken upout of a nominal 
capital of £75,000 in 7,500 shares of £10 each. £57,500 has been received in 
respect of 5,750 shares, and £17,500 is considered as paid on the remaining 1,750. 
Mortgages and charges : £60,000. 


Bournemouth and Poole Electricity Supply Co., Ltd. (55,189). 
—'This company's annual return was filed on August 9th, when 7,500 44 per cent. 
preference, 7,5006 per cent. second preference, and 15,000 ordinary shares had been 
taken up out of a nominal capital of £500,000 in 7,500 44 per cent. preference, 
7,590 6 per cent. econd preference, 10,000 “ preference," and 25,000 ordinary 
shares of £10 each. £10 per share has been called up on 12,000 ordinary, £4 per 
share on 8,000 ordinary, and £10 per share on 15,000 preference, and £281,788 has 
been received, leaving £212 in arrears. A further £10 has been paid on 10 for- 
feited shares. Mortgages and charges: £150,000. 


Electric Supply Co. of Victoria, Ltd. (66,059).—A trust 
deed dated July 7th, 1905, to secure £160,000 dubentor stock (redeemable at 
5 per cent. premium) has been registered. Property charged (specifically) : 
Certain tramway and lighting orders, all benefit under any Victorian Act or 
Order, and all the company's freehold and leasehold property in Victoria. Asa 
flouting security: The company’s undertaking and property, present and future, 
including uncalled capital. Trustees: The Trustees’, Executors’ and Securities 
Corporation, Ltd., Winchester House, E.C. 


ELECTRICITY SUPPLY ACCOUNTS. 


THe Bath electricity department, after three 
Bath satisfactory years on a profit-earning basis, has 
Municipal ended its last 12 months with a small deficit 
Electricity amounting to some £200. During the year no 
Supply. great increase of output occurred, and public 
lighting showed a decreased consumption of 
energy ; financial charges, however, totalled some £8,359, as com- 
pared with only £6,584 in 1904, and this comparatively large increase 
more than absorbed the available gross profit. The deficiency 
was covered by the previous year's balance, £937 being carried 
forward. 

The prices charged are:—Private lighting, 5d., 44d., and 4d. per 
unit; and power, lfd. per unit. The chief engineer is Mr. Francis 
Teague. 

GENERAL STATEMENT. 


For year ended March 31st "m bb 1905. 1904. 


Total capital expended ... - .. £146,311 £137,226 
Number of units sold— * 
Private supply T - -— 613,402 580,390 
Public lighting —— ... —.. aa, 376,000 381,155 
Contract i "T" kai — 1,600 
Total number of units sold 989,407 963,145 
Equivalent No. of 8-c.P. lamps connected — 54,387 
Number of public lamps bis bos 183 190 
Maximum load in kw.  ... BER xul dubi 916 829 
Revenue account— 
Gross revenue ae " asi £17,383 £16,665 
» expenditure... - = £9,238 £8,967 
» profit... m 7 s £8,145 £7,698 
Average price obtained per unit— 
Private supply " i - 4'76d. 4'81ld. 
Public lighting is -— iis 278d. 2'8d. 


— 
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REVENUE AcOOUNT, 1905. 


Gross revenue is T" £17,383 =  4'214d. per unit. 
Works and distribution eosts (in- 
cluding public lighting) £6,507 = 157d. ,, 
Total working costs ... sai £9,238 = 224d. ,, 
ProFit STATEMENT, 1905. 
Interest on loans ... , £4,523 
Sinking fund is "t ET - 3,836 
Deficit on year's working En - 214 
Gross profit £8,145 


CITY NOTES. 


Liverpool Overhead Railway Co. 


Tue half-yearly meeting was held on 15th inst., Sir Wm. Forwoop 
presiding, and, in moving the adoption of the report, he regretted 
that it was not more satisfactory, and said this was the first time in 
the history of the Overhead Hailway that they had not been able 
to recommend the payment of a dividend on the ordinary shares. 
He recalled some points in the history of the undertaking. In 
order to give better access to the dock system, public opinion 
induced the Mersey Dock Board to obtain, in 1882, an Act of Par- 
liament for the construction of a railway. The board, however, 
did nothing, and in 1888 several of the directors of the 
Overhead Railway Co.took over the Bill, formed a publie company, 
and constructed the railway, which was opened for traffic in 1593. 
The railway had been most successful in promoting and assisting 
their trade and cheapening the expenses of the port. In this respect, 
at all events, it had done and was doing a great public service, and 
would have been of still greater service to the port had the Dock 
Board permitted it being constructed for goods as well as for 
passenger traffic. ‘There was no doubt whatever that, had it not 
been for the inauguration of an electric tramway system by the 
Corporation, the prosperity of the Overhead Railway would have 
continued, and it would to-day have been one of the most 
flourishing concerns iu the country. And he might go further, 
and say that, could the directors have anticipated the intro- 
duction of the electric tramways, the Overhead Railway would not 
have been built. If the electric tramways had been in the hands of 
private capitalists the competition would have been less keen, but 
they had to compete with a tramway system owned by a wealthy 
Corporation. But he mentioned this in no spirit of complaint. It 
was unhappily their misfortune, but he thought it would be seen 
from this that the directors had had a very difficult task before 
them. They hadnot taken this competition “ lying down." They 
had accepted the situation, and had done their utmost to remodel 
their efforts to. meet. it. They first spent upwards of £35,000 to 
aecelerate their service, and they reduced the fares, giving special 
facilities to workmen. They had also extended thcir system of 
ld. fares, and he thought they had now gone as far in the reduction 
of fares as was prudent. The average amount received from cach 
passenger last year was 1°82d., against 1'90d. in the December half- 
year, and 1°92d. in the corresponding half of last year. ‘lhe highest 
amount they ever received was 1°99d. in 1899, so that they had 
reduced their fares by '17d., or about 8 per cent. If they had been 
able to maintain their fares, and do without the accelerated service, 
they would still have been able to make a fair dividend. They 
were still carrying a heavy traffic, the number of passengers last 
half-year being 4,423,286. The figures for last half showed that the 
reduced fares increased the workmen's traffic by 228,000 passengers, 
but did not add to their revenue; the_second-class passengers fell 
off by 233,000. Some portion of these, no doubt, availed 
themselves of the cheap workmens’ tickets, and the remainder 
had been attracted by the electrical service on the Lan- 
cashire and Yorkshire Railway. They had also lost 62,000 
lirst-class passengers, who had gone to the L. & Y. Railway. 
The severity of this new competition was proved by the decrease in 
the number of their tramway passengers, amounting to 107,000 
during the half-year. The competition of the new electrical service 
ou the L. & Y. Railway had been keenly felt by them. Starting 
from Crosby, they now ran a rapid 10 minutes’ service of 
trains which competed for their traffic at Crosby, Waterloo, 
Seaforth and Bootle. The money result of their half- 
year's working showed a reduction in their earnings of £1,946. 
in consequence of the further reduction in the fares, the amount 
received per passenger had decreased rather over 5 per cent. The 
expenditure was within £10 of what it was in the same half of last 
year. They had now nearly completed the relaying of the per- 
manent way, and expected a decreased expenditure in that depart- 
ment. Hates and taxes showed an increase, and bore heavily upon 
them. Their junction with the Lancashire and Yorkshire Railway 
at Seaforth was opened on July 2nd, and they had rearranged their 
system of fares. In preparing differential rates they had endea- 
voured to encourage station-to-station traffic by low fares, recouping 
their loss by increased fares on through tickets. ‘They had already 
started issuing cheap excursion tickets from their stations to South- 
port, and as soon as the L. and Y. Railway rolling stock was ready 
a through service of electric trains would be inaugurated, which 
they hoped would restore a good part of the traffic they had lost. 
In concluding, he said the railway had been carefully and well 
maintained, and was in perfect order. 


Mr. HAnoLp BROCKLEBANK seconded the motion. 

Mr. G. J. GRIFFITH thought there was great room for reduction 
of the working expenses. 

The CHAIRMAN assured the shareholders that the board would 
take further steps to get the expenses put on a lower basis, 

The report was then adopted. 


Tyneside Tramways and Tramroads Co. 


Tne half-yearly meeting was held at Newcastle-on-Tyne on the 9th 
inst. The directors in their report stated that the surplus of 
receipts over expenses was £3,152, which, with the balance from 
last half-year of £58, made a total to the credit of the profit and 
loss account of £3,210, and after deducting interest for debentures, 
loans, &c., there remained an available balance of £1,604. Out of 
this the directors proposed the payment of a dividend at the rate of 
2 per cent. per annum, which would leave £266 to be carried forward. 
Notwithstanding the electrification of the North-Eastern lines in 
the district, the surplus of tratliv receipts over working expenses 
showed, a material increase compared with any previous half-year. 
The sanction of Parliament had been obtained during the present 
session to the issue of the remaining capital of the company, either 
as preference or ordinary shares. 

Lord ARMSTRONG, who presided, said that the directors had 
devoted their whole attention to the economical operation of the 
existing system. They had clearly in mind the importance of 
closing . their capital account, and of developing as rapidly as 
possible the returns of the present routes. 'lhey had found that 
they could reduce the service without affecting the total traffic 
receipts, and as a consequence the cars were now running 1,000 
miles less per week than during the corresponding period of last 
year. Nevertheless they had to record an increase of their traffic 
receipts, which increase would have been greater, but. for the com- 
petition of the electrified railway which was now having a more 
marked effect on their long-distance traflic. 

Mr. G. E. HENDERSON seconded the adoption of the report, 
which was carried, and the dividend as above was declared, 


Chloride Electrical Storage Co. 


THE directors! report for the year ending June 30th, 1905, savs that 
the balance-sheet shows a trading protit for the financial year of 
£27,208. Aliter deducting debenture interest, depreciation, and 
interim dividend on preference shares, the available balance for the 
year is £4,965, to which must be added £7,014 brought forward from 
last year, making a disposable balance of £11,979. The directors 
propose the payment of a dividend of 6 per cent. on the preference 
shares for the financial year, less interim dividend already paid, 
and a dividend of 8 per cent. ou the ordinary shares, free of 
income-tax, together amounting to £4,520, and to carry forward the 
balance, £7,459. di 


Cape Town Consolidated Tramways and Land Co. 


Tu report for 1904 states that the dividend declared by the Camps 
Bay Tramways Co. of £12,000 has been transferred to protit and 
loss account. The Camps Bay Tramway Co., Ltd., has continued to 
be worked under the lease which expires on December 31st, 1905. 
Baron D’ ERLANGER, presiding at the meeting on Tuesday, said that 
their trams were leased for a period of two vears to the Cape Town 
‘Tramways Co. at an annual rental of £12,500 a year, with an option 
for the purchase of the line. Three years ago that conipany was 
cager to get the control of the line, and the members of this board 
were reluctant to sell at a price suited to the Cape Town Tramways 
Co. A period of probation was, therefore, entered into so that the 
price might be determined on results. Now, however, the Tram- 
way Co. did not wish to exercise their option, and the company 
would have to work the trams themselves. They had suffered from 


- the severe crisis still existing in the Cape Colony, and no one eonld 


tell how long that crisis would last, but it was the earnest hope of 
everybody interested in South Africa that it would soon end. 


Laneashire Tramways Co. 


THE report for the half-year ended June 30th shows receipts 
£17,537 and expenses £9,714, leaving £7,823. The directors 
recommend a dividend at the rate of 5 per cent. per anniun, carry- 
ing forward £2,372. The directors, regarding this as an interim 
account, have made no provision for depreciation, and, as usual, 
postpone doing so until the final account is made up at the end of 
the year. During the half-year the company has paid to the local 
authorities the sum of £7,500 for street widenings, A parcels 
service was organised in February last, and, although the wo king 
to June 30th last resulted in a small loss, the directors hope it will 
become remunerative. The amount reserved for contributicns 
payable to local authorities in respect of route mileage has been 
increased from £50 to £100 per mile as the company anticipates 
paying dividends of 5 per cent. for the year. The construction of 
the Larkhall extension has been in progress during the halt-ycar, 
and the cost to June 30th has been charged to “work in progress," 
pending final allocation. The line was completed and opened for 
publie trafic in July, the receipts being, in the opinion of the 
directors, satisfactory. To meet the additional traffic five new cars 
have recently been put in service. 
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Companies Struck Off the Register.—The names of 


the following companies have been struck off the Register, and 


they are accordingly dissolved :— 


Anglo-American Brush Electric Light Corporation, Ltd. 
Askham Bros. & Wilson, Ltd. (Registered November 30th, 1880.) 


Blackpool, Bt. Anne's and Lytham Tramways Co., Ltd. (Registered Decem. 
ber 3rd, 1879.) 


Boiler Insurance and Bteam Power Co., Ltd. (Registered October lst, 1880.) 
British Ball Bearing Syndicnte, Ltd. 
Edison Telephone Co. of London, Ltd. 

Electrica] Wonder Co., Ltd. 

Electric and Magnetic Co., Ltd. 

Electric Tramcar Syndicate, Ltd. 

Fanpire Econoinic Steam Producer, Ltd. 

Harrogate Electro-Hydropathic Co., Ltd. 

Mechanical Tramways Co., Ltd. 

New British Incandescent Electric Lamp Co., Ltd. 

Reno Electric Stairways and Conveyors, Ltd. (Registered February 2th, 1902.) 
Tramways Corporation, Ltd. 

Tramways Share Investment Co., Ltd. 

Tramway Starting und Stopping Co., Ltd. 


Nernst Electric Light. Ltd.—We are informed that 
the resolutions passed at the extraordinary general meeting of July 
24th have been unanimously contirmed at the second meeting, held 
on the 14th inst. ‘The realisation of the assets of the company will 
be proceeded with immediately. | 


Stock Exchange Notices.— The Committee has appointed 

a special settling day as under :— 
Wednesday, August 23rd.—Conutnty of Durham Electrical Power Distribution 
Co., Ltd.—40,000 ordinary shares of £5 each, £2 paid, Nos. 10,001 to 50,000; 


and 90,000 5 per cent. preference shares of £5 each, fully paid, Nos. 20.001 
to 50,000. 


And has ordered the undermentioned securities to be quoted in 
the Official List :— 
Cordoba Light and Power Co.— £100,000 first mortgage sterling 5 per cent. 


bonds of £100 each, Nos. 1 to 1,000. 


County of Durhain Electrical Power Distribution Co., Ltd.—40,000 ordinary 
shares of £5 each, £2 paid, Nos. 10,001 to 50.600; and 30,000 5 per cent. pre- 
ference shares of £5 each, fully paid, Nos. 20,001 to 20,000. 


Metropolitan District Railway Co.— Further issue of £100,000 4 per cent. 
perpetual debenture stock, 


Shawinigan Water and Power Co.— 82,000,000 5 per cent. consolidated first 
mortgage bonds, Nos. 401 to 483, 1,851 to 2,C00, 2,517 to 2,586, 2.621 to 2,802, 2,805 
to 3,025, 3,036 to 3,041 and 3,044 to 4,000 of $1,000 each, and 4,205 to 4,560 and 
4,895 to 5,000 of :500 each. 


, Applications have been made to the Committee to appoint a 
special settling day in and grant a quotation to :— 


London United Tramways (1901), Ltd.— Further issue of £300,000 4 per cent, 
first mortgage debenture stock. 


And to allow the following securities to be quoted in the Offieial 
List :— 


Marconi's Wireless Telegraph Co., Ltd.— Shares of £1 each. Metropolitan 
E Railway Co,—Further issue of £100,000 4 per cent. perpetual debenture 
5 Dc LI 


Mather & Platt, Ltd.—The report for the year ended 
June 30th states that the net profits, after charging depreciation 
and making provision for directors! remuneration and expenses, are 
£90,038, to which must be added the balance brought forward, 
£15,701, showing an available total of £111,239. "The preference 
dividend and the interim dividend on the ordinary shares paid on 
March Ist last for the half-year to December 31st absorbed 2:22,000, 
leaving for disposal £89,239. The directors recommend that this 
sum be appropriated as follows:—Dividend of 5 per cent. per 
annum on the preference shares for the half-year to June 30th last, 
£10,000; dividend of 7 per cent. per annum on the ordinary shares 
for the year to June 30th last (less interim dividend paid in March), 
£16,000; bonus of 3 per cent. on the ordinary shares, £12,000; 
transfer to reserve account (bringing up the amount to £230,000), 
£30,000 ; carried forward, £21,239. 

The dividends and bonus were the same for the preceding year, 
but the transfer to reserve was £50,000. m 


Blackpool and Fleetwood Tramroad Co.—The report 
for the half-year ended June 30th last, states that, including the. 
sum brought forward from last half-year, the balance of profit, after 
providing fur debenture interest, is £3,852, and the directors recom- 
mend a dividend at the rate of 4 per cent. per annum, which will 
absorb £3,000, writing off a sum of £500 to depreciation reserve 
and £288 to general reserve, leaving a balance of £64 to be carried 
forward. The number of passengers carried during the half-year 
was 802,150. Receipts from all sourees amounted to £10,389. 


Charing Cross, West End and City Electricity 
Supply Co.—The directors have declared an interim dividend on 
the ordinary shares at the rate of 5 per cent. per annum for the 
half-year ended June 30th, 1905. Warrants will be posted on the 
15th inst. 

The interim dividend declared a year ago was at the rate of 8 per 
cent. per annum. 


South Metropolitan Electric Light and Power Co. 
—The transfer register of shares will be closed from the 18th to 
31st inst. The interim dividend to June 30th upon the 7 per cent. 
cum. pref. shares is payable 31st inst. 


Barcelona Tramways Co,—At a meeting held on 9th 
iust. the resolution passed nt the meeting on July 21st, nuthorising 
the sale of the company s undertaking, was confirmed. ‘The transfer 
is not likely to be completed until September, so that shareholders 
will receive at least £14 10s. per share. 


STOCKS AND SHARES. 


Wednesday evening. 

Markets are in a mood which, for August, can only be called 
buoyant. Peace or no peace, there is an obvious reappearance of 
the investor upon the Stock Exchange stage, and a glance down the 
final column of the price lists overleaf will show how electrical 
issues are well to the fore in attracting attention. The temporary 
stoppage of the Administrative Bill's progress has in no way inter- 
fered with the firmness of electricity supply shares. Telegraph 
descriptions display a long line of improvements. Only in the 
railway market are there languor and disinclination on the part of 
the public to put money into its securities. 

Central London Deferred has fallen a further point, and can now 
be bought at a shade below the 80, at which the yield to pur- 
chasers is a round 5 percent. on the money. Districts are 36, 
and Metropolitans 904. It may be recalled that the last time 
District stock was quoted «ex a dividend was 23 years ago to-day ; 
some people think it will be quite as long before the stock enjoys.a 
similar luxury. Great Northern ‘and City Preferred retain their 
rise to 5}, but are again quiet. Calls of 25 per cent. have just been 
paid upon the scrip certificates of the Charing Cross, Euston 
and Hampstead, and the Great Northern, Piccadilly and Brompton 
Railways, the respective prices of the 75 per cent. paid scrip are 75 
and 754. City and South London is ex dividend at 38, and so is 
Waterloo and City stuck at 90. 

Electricity supply shares have risen from yẹ to 4, the latter 
advance falling to St. James’ and Pall Mall Ordinary, the price of 
which has been unduly depressed of late. Westminsters also put 
on 4 at 121, and Metropolitans, Kensingtons, and County 
Preference are about 1 higher, allowing for dividend deductions. 


'" London Electric Ordinary have been narrowed in quotation, 


leaving the medium price unchanged at 2], but Metropolitan 
Preference went up 4 to 58, and the improvement of jy is credited 
to Charing Cross and City New Preference shares. Expert opinion 
adopts the view that, so far from the Administrative Bill having 
disadvantaged this matter, it really did vood by drawing attention 
to the electric lighting department, when the shares recently fell 
to cheap levels; but those who sold upon fears of unknown eon- 
tingencies may not endorse this opinion. 

Some of the traction issuesare harder, London United Preference, 
for instance, having risen to 10, while the Debenture stock is a 
shade above par. Calcutta Trams are 93; Anglo-Argentines are 
stronger at 81. and the Preference at 6. Birmingham and Midland 
Trams 44 per cent. Debenture was bought nt 1013 the other day. 
The new power station of Birmingham City, by the way, gives rise 
to speculative thought as to what is likely to happen when the 
municipal authorities shall be ready to start their new tramway 
services. Perhaps an arrangement with the British Electric 
Traction people may be arrived at. The shares of the latter 
concern continue dull. Unlodked-for oriticism is being directed 
against the new Bombay Tramways issue, it being suggested that 
what money has been subscribed by the puvlic shall be returned, 
pending the settlement of certain alleged difficulties connected 
with the transfer of the Bombay Co.’s property. In the market it 
is said that the company received its title direct from the Muni- 
cipality of Bombay. There is a little business doing in Metropoli- 
tan Electric Trams varicties, the Ordinary being 5s. 6d., Preference 
20s. 6d. er dividend and the Debenture stock firm at 106. . 

National Telephone stocks appreciated sharply upon the result 
of the debate upon the agreement, the Preferred putting on 13 and 
the Deferred 21. From this it will be inferred, as naturally as 
correctly, that the Third Preference shares are rather casier on the 
week, having got back to bł. Both Debentures are j harder. 
United River Plate Telephones also lost their gain of a week ago, 
but Chili Telephones are steady at 74. 

As already noticed, the Telegraph list is decidedly better. The 
chief rise took Amazon Debentures 5 points up to 773, the shares 
adding 10s. at 33, upon the progress being made by the undertaking. 
If the shares are worth their current quotation, the Debentures 
should stand nearer par. The Anglo-American Telegraph Co.’s 
group is also good, rises of a point falling to the Ordinary and Pre- 
ferred, while the Deferred jumped 1] to 14%. A fresh gamble has 
sprung up in the last-named, and the revival of activity in the 
American Railroad section is said to have some connection with the 
fervent buving of Anglo “A.” Direct United States shares are } to 
the good at 112, and Submarine Cables Trust certificates rose a dollar. 
The various shares, and shares of the Eastern division, have but little 
alteration, but the Western issues exhibit strength, and the firmness 
of Telegraphs is responsible for arise of 20s. in Telegraph Construction 
shares, now standing at 33. Except for this, manufacturing shares 
are without noticeable change. 


— —À— 
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* A period of nine months. 


t Quotations on Liverpool Stock Exchange. 
1 From Manchester Share List. 


Yo67. No. 1,447, Avaust 18,1906] THE ELECTRICAL REVIEW. 275 
SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
TT Closing Closing Bustheas done higgy 
pue NAME. disk e Quotations | Quotations | „Week ended | or 
ues E . August 9th. | August 16th. d 1905, ' Fall— 
bd i 
Highest! Lowest. 
34800 | African Ditect Telegraph, 4 % Debs.. : 96—101 99 —102 p - +1 
$5,000 Amazon Telegraph Co.'s shares, Nos. 1 'to 25,000 8 — 4 + 4 
119, 7008 do. 6% Debs., Nos. 1 to 1,250 Red. 70 — 75 75 — 86 77 +5 
763,580 dosis EE e Telegraph : si j 53 — 60 59 — 61 5H +1 
3118210 | Do. do. 6 % Pref. 105 —106 xd | 106 —107 1064 a +1 
8118210 | Do. do. de Deferred 5 i 1 141— 15 l4 +13 
Chili Telephone, Nos. 1 to 44,000 6 7 8 "À— Taxd Tà— 7 ean s 
l, Commercial Cable Sting. 600 year 4 % Deb. 8k. Red. 4 4 4 96 983 . 
16,000 | Cuba Telegraph D 04:9 | 10 5 9 8 — 9 +} 
,000 Do. 10 % Pref. ED X 10 5 10 17 — 18 17 — 18 » in 
Direct Spanish Telegraph, Ora. 2s 4 $ 4 4 83— 3d xa » 
6,000 do. Cum. Pref. 10 % | 10 10 % 9 — 91— 9i is +3 
80,000 Do: do. 2 % | 4i 4144 100 —108 100 —103 1004 Me 
60,7101 | Direct United States Cable? » 4 8 p A 111— 114xd 114— 113 11,4 114 | + } 
74500 | Direct W. India Cable, 44 96 Reg. Deb., 1 tol, 1,200, R. 44% | 44 44%, 99 —101 100 —102 m +1 
4,000,000 | Eastern Telegraph, Ord. Stoc 19% |7 & T5. 142 —145 142 —145 144 143 | " 
2,000,000 Do. 84 Pref. Stock — 84 84 313, | 89 — 91 — 2 91 8S | +l 
1,836,814 Do. 4% Mort. Deb. Stock Red. 4 4 4 à | 107 —109 1074—109 108 108; | 
,000 | Eastern Partenon, anae and China Tele. 7 q 7 96 1343— 11 184— 14} 14.4, 134 i 
602,400 b. Stock . 4 4 ^ 49 1044-- 1064xd | 105 —107 106g +} 
300,000 | East ¢ 8. Arie. Tel., 4 Mt. Db., 1 to 8,000, red. 1909 4 2 4% | 4% 101 —103 99 —101 1014 i —2 
900,000 | Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 41% | 495, | 4% l eae 101 —103 » +4 
180,887 | Globe Telegraph and Trust : £3167*| 54% 62% — 104xd 108— 1 1043 ] " 
180,887 Do. do. 6 % Pref. 6 6 & 6% — = Lan 14d— 14 lia | 14 
150,000 Panis soe ‘Telegraph 1 of Copenhagen ME. 15 24 96 85 — 36 
Max an Tm 0 
46,500 Debs. within Noe’ 1 (o 1209 Hex, | 44% | 14% | 44% "Nn 29 AO 
17,00 ' Indo-European Telegraph M 10% |10% |13% blà— 58 i 5 2 ss T 
72,680 | Monte Video Telephone Co., Ltd. Ord. 8% | 8% - — T T 2 
1,993,383 | National Telephone, Pref. Stock — .. 6 64 | 6 1074—1084xa | 109 —110 Nó xe +i 
1,966,667 Do. do. Def. Stock s 4à 5% | 5 1 1054xd | 106 — 108 107 104à | +2 
15,000 Do. do. 6 % Cum. 1st Pref. 6 6 6 1241— 13$xd 124— 134 T TET 
1500 | Do. do. 6% Cum. 2nd Pref. .. 6 6 6 12 — 18 13 — 13 13 ot 
250,000 Do. do. 5 % Non-cum. 3rd P., 1 to 250,000 5 9 5% | 5 j— 6 5 — oH oit! 2d 
2,000,000 Do. do. 5 Deb. Stock Red. : 84 84% | A% | 99 —101 994—101 100 p +à 
eH on: aa Je -— 12% Deb. Stock Red. 4 e % s 108 m par 104 » ti 
en elep. c. 1to 171,504, fully paid 6 $— lf 4— ljs je . 
50,000 Do. do. do. 6 % Cum. Pref. E 6 & 6 $ 6 li— li 1 14 | 
100,000 | Pacific & European Tel.,4 9 GUAE Deb; ltol ,000 4 4 4 97 —100 98 —101 +1 
11,8800 | Reuter's . , 5 5 5% | A - 8 74— 8 bou 
8237 : Submarine Cables Trust ` - 6 6 6% 126—129 127 —130 198 +1 
55,000 | United River Plate po die 7 8 8% | 7— 7 — 7 Tk | -— 
40,000 Do. um. Pref., Nos. 1 to 40,000 5 5 5 i 5i— 5b 5À— 5 T : 
179,947 Do. do. 5% Debs. 6 6 b 1074—109. 108 —110 ' +4 
16,6092 | West African Telegraph, Shares " 2 E: 4 4 9 8 91 | +4 
W. art of M EE i i il Nil il 1A— fa — É i +34, 
iv Debs., 1 to 1,500 guar. by Braz. Sub. Tel. 4 4 4 99 —101 100 —102 ' +1 
207,980 Wesiern elegraph, Ltd., Nos. 1 to 907,930 7 7 7 133— 14i 13j— 14 Maj Mà | .. 
75, 5% Debs. 2nd 'series, 1906 b 6 5 100 —101 100 —102 = ; 
583,380 Do: do. Deb. Stock Red... 4 4 4 102 —104 102 —104 103% | 1034 : 
88,991 | West India and Panama Te egraph ..  .. Nil Nil il à— af xo jo i | tra 
84,503 Do. do. 6% Cum. lst Pref. 1% 6% | 8 — — sf M. 
4,609 Do. do. 6% Cum. 2nd Pref.  .. i Ni il fj— 63 6l 63s | 
80,0001 Do. do. 5% Debs., Nos. 1 to 1,800 5% | 5% | 5% | 100 —108 100 —103 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
40,000 | British Aluminium 7% Cum. Pref. .. .. .. Nil 4j— 5} 4 e 
90,000 Do. do. ‘“A"6% Cum, Pref. ..  .. Nil m st e 
20,000 | Do. do. 4% Funding Certs... ad 21— " 
960,000] | Do. do. 6 % lst Mort. Deb. Stock Red. 5 % 99 —103 99 —103 oe 
1 | British Electric Traction - vs = 6% 81— 8ixd 8 8 Say R3 , . 
156,497 Do. do. £ rm. Pref. .. 6% 11 — 11 104— 11} xd lly; 11 
1,000,000 | Do. do. . Deb. Stock. 5% 122 —124 --124 p 1224 ; 
Do. do. Deb. Stock Red 4y 97 — 99 — 99 97 
100,000 | British Insulated and Hele T Cubes sí 8 6 6 L 
Do. do. — 63, Cum. Pref. ^ ot 6 xd — 6 
600,000 Do. 44% 1st Mort. Deb. Red. 101 —104 101 —104 1023 
00,000 |«Browett, Lindley & Co., Ord. ie "en 3 PE 
50,000 |" Do. do. 6% Cum. Pref. `|. 14/6 to 15/6 14/6 to 15/ is ! 
106,731 , Brush Electrical Engineering, Ord., 1 to 105,781 . à— 1 : | 
150,000 Do. Non-cum. 6 & Pref.. s li— 1 1 13 - 
15.0001 | D: 14 ber zb “Stock . 2 a bo 92 -- 95 sie i 
erp. 2nd Deb. Stock 4 — 78 — 81 793 > +l 
35,000 | Callender's Cable Construction shares xs 15 $ 10 — 11 10 — 11 = 
40,000 Do. do. 5% Cum. Pref. . 5% 5A— 53 54— 01 
800,000 Do. do. 44% Ist Mort. Deb. Stock Red. 44%, 106 —106 107 —109 MES 
1,988,998 | Central London Railway, Ord. Stoc . : 4% 90 — 92 88 -- 90 xd 904 
528,996 Do. do. 4 1% Pref. a 4% 101 —103 99 —101 xd | .. 
529,396 Do. do. f. do. 4 96 78 -- 81 — 80 7 -1 
1,330,000 | City and South London Railway 3176 88 — 410 87 — 39 xd 883 D AP 
85,000 | rompon & Coi Es 1 1085.00 5% 14— 2 xd là— 2 | 
| t Mort. Reg. Debs., lto : 
100,0001 | SoD or £100, and 901 to 11.606 of can Bed. | 5 % Mrs wd — 99 
39,261 , Edison & Swan Utd., “A” shrs., £8 pd., 1 to 99,961 Nil là— 13 là— 12 . 
17199 | Do. ' A " shares, 01 -017,139 : Nil 2 — 94 2— 24 | 
944,099 Do 4% Deb. Stock Red. . 4% Pare 83 — S8 83 — 88 
100,000! Do. 5 % 2nd Deb. Stock Prov. Certs. all pd. 5% | 5% 89 — 94 89 — 94 
nu Electric Construction 1 to 112,100 `. 6% | 4% B— Ê - 
Do. do. 795 Cum. Pref., 1 to 31,390 7% | 7% 12-— 24xd li— 2i | 
200,000 Do. do. 4% Fem, 1st Mort. Deb. Sk. 4% 4 98 — 92 — 95 „~l 
25,000 | General Electric Co. (1900), 5 : Cum. Pref. NE 595 5 e 91— 10 10 
200,000 Do. do. Mort. Deb. 4% | 4% 97 —101 97 —101 "i ur 
200,000 | Henley's (W. T), Telegraph V ome Ord. . 20% | 15 % 113— 123 11i— 124 124 zx- d ae 
0 | Do. do. Pref. .. & | 44% 53— ód— 5 "i » l 
eye | Do. do. í S lort. Deb. Stock ds 44° 109 —111 109 —111 ro, 
Indis-Rubber, Gutta-Percha & Telegraph Works... 10% | 10 9; 15 — 16 15 -- 16 15 
300000 Do. do. 4% 1st Mort. Deb. 49 | 4% 100 — 108 100 —103 E 
31:40 |tLiverpool Overhead Railway, Ord. 14% | 12% di— Ui D. e 
10,000 |! Do. do. Pref. £19 paid 595 | 6% 94 — 91— 94 | EN 
37,850 | Telegraph Construction &nd Maintenance 20 65 | 20 % 31 — 39 82 — 34 || l4 | +1 
150,0008 Do. 4 % Deb. Bds., 1 to 1 aie 1909 4% | 4% 101 —103 101 —103 E a 
&40,000 | Waterloo & City Railway, Ord. Stock’ 9à5 | 84% 90 — 92 89 — 91 xd | 913 | 


t Unless otherwise stated all shares are lully paid. — € Interim dividends. 


c t EEE a i en ee 


Bank rate of discount 24 per cent. (Maroh 9th. 1905). 
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SHARE LIST OF ELECTRICAL COMPANIES (continucd).—ELECTRICITY SUPPLY COMPANIES. 


ieee, sa CHEER LER AN AE ER 
1 1902. 1908. ; 1904. , 31905. Highest|Lowest 
Di Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 90,000 6 8 % 10 s 10 — ti 10 — 10axd | 103 be cs 
10 Do. — do. 7% Cum. Pref.) 5 | 7% i$, | .. 91— 1 90— 10ixd 94 m. 
988,782 | Central Electric Supply 4 pauar. Deb Stock .. 100 | 4% 4 .. | 103 —106 103 —106 secu 
80,000 | Charing Cross and Strand Electricity Supply T 5 10 8 5% 73 egj— eid Tk 034 e 
. 80,000 Do. do. do. 4% . Pret. b ue 44%, Sg — bij xd m T T 
Som | Be c AR Cum Pri d cdm a s 
, . -àQ. ve oe oe ae ; ae . T ^ + lea 
850,000 Do. do. 4% Deb. Stock Red. is 100 4 5 4 z 103 —105 103 —105 103 xA. d 
44,86  |*Chelsea Electricity Supply, Ord. ex we a 5 ni 6 | : 6 — 64 + 
150000 | ^ Do. do. 44 % Deb. Stock Red. .. | Stock m : 108 —110 108 —110 110 d 
70,696 | City of London Elec. Lighting, Ord. 40,001—110,695 10 5 6 D 104— 11 1 ll 10A à 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 .. 25 10 6 6 ME 19 — 14 13 — 14 13% 3 
400,000: Do. 5 % Db. Btk., Scrip. (iss. at 115) all pd. ex 5 $ ; 122 —126 122 «—126 T 
800,000 Do. 44 9, 9nd Db. Stk., Prov. Crts.,allpd. | 100 4 D 108 —106 108 —105 2 
40,000 | County of London Electric Lighting, Ord. 1—40 10 4 | 495 — 9k 9 xd 88 | ok 
30,000 Do. do. 6 % Pref., 40,001 —60,000 | 10 | 6 6 | hi 113— 193 12— 123xd | .. | 
400,000: Do. do. 44% Deb, Stock — ..| .. ? 4 e (| nr-1M 111 —1H lig | 
250,000 Do. do. 4 2nd Deb. Stock .. | Stock 4 wp 108 —106 108 —106 s 
70,000 | Edmundson's Electric Corporation, Ord. Shares .. 6 7 1% 2 d 64 
80,000 Do. do. 6 % Cum. Pref... m - 6 6 P vs — 65 61 
800,000! Do. do. 44% 1st Mort Deb. Stk | 100 | 44 4} .. | 106 —108 106 —108 y | 
21,000 | Kensington and Knightsbridge Electric Ord. M 6 10 12% vis 114— 123 113— 12} e : M 
136,000 Do. do. do. 4% Deben. Stk. | Stock 4 4% 4 97 —100 97 —1 i4 e vx. a 
111,000 | London Electric Supply Corporation, Limited, Ord. 8 Nil i 83% . 13— 2 2— 2 - Pe ti 
60,000 Do. do. do. 6 95 Pref... 5 6% 6% x 5 — 5 — bà M. ur Ad 
'871,895 Do. “do. 4%1st Mort. Deb. Stk. Red. | Stock 4% 4 NE 99 —102 99 —102 n ss sid 
100,000 | Metropolitan Electric Supply, 1 to 100,000 .. .. 5 |7 10% . 10% 104 — 10ixd | 102 10g -. 
16,121 Do. 43 €, Cum. Pref. 1—71,100, £8 pd. b 4 44% | —.. 5 b3 bà 533| +h 
220,0001 Do. 44% 1st Mort. Deben. Stock .. = ie 109 —113 109 —113 m 21 me 
250,0001 .. Do. 96 Mort. Deben. Stock Redem. | Stock 96 $ oe 98 —100 98 —100 P 
260,000 | Midland Electric ration, 44 96 1st Mort. Deb. | 100 96 ex 99 —101 99 —101 1008 
d PNOIMDE Hill Piectne ighting E S a n 6 6 $ Í es 14 — 15 14 — 15 14 
à i : o. st Mort. si x 1 '4 4 e 100 —102 100 —102 ks 1 T 
40,000 | St, James’ and Pall Mall Electric Light, Ord. .. L5 144 144% | 144% ^ 10% 13 — 14 xd 194— 14} 142 Hn | +4 
20,000 Do. do. 7% Pref. 20,081 to 40,080 b 7 La 7 | 7% 8— 9 8-— 9 i "D 
150,000 _ Do. do. 84 % Deb. Stock Red. .. 100 84 i eke 97 — 99 97 — 99 | 
12,000 | Smithfield Markets Electric Supply, Ord. .. - 5 2 4 4 MEC 9i 24— i | 
60,000 Do. do. do. 4% Deb. Stock | Stock | 4 4 TN "6 — 80 x | 6 — 80 | 
65,000 | South London Electricity Supply, Ord. — .. .. b 1 8 4 Le 4 H- 4 | 
100,000 | South Met. Elec. Lt. & Power | Ora.. |. | 1 Ni | Ni | Ni — Hn — di 
50,000 | (Late Blackheath and Greenwich {3 % Pref...  .. 1 Nil | 7% | 7% | l&— lve ^ - la 1 
100,000 Dist. E.L.Co.) 44% 1st Deb. Stk. | 100 | 44% | 48% | 43% | 10) —107} 108 —109 1 +3 
80,000 | Urban Electric Supply, Ord. .. ia T ee 5 5 X, b P b | a 
90,000 Do. o. 5% Cum. Pret. ..  .. 5 5% | 6 b hi ^ 
200,000 - Do. do. 44% Ist Mort. Db, Stk. Red | 100 = s. —1 105 —107 1 | +i 
110,000 | Westminster Electric Supply, Ord. .. S 5 12 19395 | 14 ' 1896 19 — 122 xd 1 1 1 | 4$ 
98,151 Do. do. b % Cum. Pref, i 5 5 5% | 6 f 6)— | - d 


—ÓÓÀ———————————— UO ————————————————————————————————— 


Shares not officially quoted :«- Mackay Companies, ord., 412—421]. Pref. 76—76¢. 
* Subject to Founders Shares + Unless otherwise stated all shares are fully paid. 4 Interim dividends. 


de eui m Ls ceram th, im ital mme s M 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


-~ 


: Fort- | Receipts for | No. Route Fort- Ree for | No. Route 
Locality, night the of Total to date.:{ miles Locality. night the of | Total to date. miles 
ended. fortnight. | wks. open. ended. fortnight. | wks. open, 
| | | | | E od is 
£ | gt £ £* | + | a | &* | £ | 
Aberdeen. Aug. 12) 3,271 — 106/11 | 17,967'~ 7% 141l.. jCardiff  .. .. July99 | $9001 |— 47/17 | 86,911 .+ 649 29°37) .. 
yr .. ej» 5j 925 — 12) 12 4894 ,— 117! 8 |.. || Carlisle — .. .. Aug.12 | 444/— 235.32 | 05,28 — 411: 7 |.. 
Bath .. |: » 9| 1869 |— 119,82 | 2L988 | + L485! 18 | .. | Chatham anā Dist. > „ 10| 1,48 |+ 290 82 , 21,222 4 230  93|/^8 
Birkenhead » 18, 221] — 73,19 20,606 | — 564 | 18:5 : Colchester " dr 9 599 — 209 .. | m ee ee To a 
Blackburn » 9, 2019 — 182/194, 19907 + 552.1 25! Cork . 53 o. 0 —MBM|e 8:82 | 15588 4 732 969... - 
Blackpool ..  ..| 4, 10 | 4,801 —1,099 ! 19 | 28,968 + 231 11:87' ., +Darlington . July29; 213 — 6'127 | 8,59! .. 80 .. 
» —Fleetw'ü, , 12, 3,362 — 899 6 7,521 | — 1,508 8 Darwen ..'Aug.ll: 4745+ 1,19 | 4,708 + 208 436 .. 
Bolton -- +; Aug. 13 | 4,051 + 185 20 | 39,00 + 1,961) 96 ‘+ 1|| Dublin .. n 1:11,16 | — us .. | 89,954 + 167 485 + 1h 
Bournemouth So. 9, 8,8144: 527, 184 | 25,317 bs 13:9,4 9j] Dundee -) » 9 1706 — 8; 12 9,731 9. 425; .. 
Bradford ..  ..' , 19, 9,580 1,468 | 19 | 87,135 | — 4,260 48 East Ham . .| » 12, 1,976 + 191 19 | 16,704 + 1,425 76 — 
Brighton .. . ..! , 193, 8,455 — 195, 20 | 21,794 "a 9:5 Glasgow — ..  ..| . 12, 29,890 :+1,098 10) | 160,666 + 8,006. 16 +56 
Bristol e 901i» MH |— 319) .. e .. 985 Gloucester ..  ..| s» 9, 89 — 94:1 6,187) .. .15 |.. 
Halifax - T » 9| 3,595 ,— «0 | 19 81,243 (+ 857 87 1+ 4 
= + Huddersfield ae ” 12 | 1,641 + 112 | 19 26,006 |+ 260 | 238 ee 
Holl .. .. ..| 4, 123i 8,275] + 801, 19 | 42,673 4 589 13 '.. 
Brit. Elec. Trac. Co. (Ilford o ule. 5, 69 — 18 | 9,99 — 291| 6-5) .. 
Ilkeston ie va » 9 953 — 105 | 19 All '— 470, 85 
Airdrie .. Aug. 4 861 |— 32,81 6,188 | — 46] 86] .. Ipswich We oe „ 12 | 1,996 |— 202 | 19 9,189 |— 1,006 10:5; . 
Barnsley .. » 4 814 |-- 45] , 4,987 | — 182| 8 i.. Isle of Thanet ..| ,, 12] 3,439|-—- 998| 32 | 19,191 | 1,841 11 
Barrow... |» 4 580 — 84] ,, 7,244 | + 1,607 | 5:37 Kirkcaldy .. ...| , 9 492|— 69].. " T5|.. 
tBirmingham (City) , 4 | 10,235 |—1,480 | ,, | 170,058 | + 3,223 | 14:6 Lan'kshire Trm. Co. | ,, 10| 1,778|+ 412| 82 | 22,015 |+ 1,798 | 19. | 34 
Birmingham (Mid. , 4| 2,899 — 898, , | 51,678 | + 2,755 12:25 Leeds „a owe | ogg 12 | 12,985 |— 808 | 20 | 121,976 |+ 3,556 | 89/5 |. B4 
Devonport oot gp d 996 |— 343 | ,, 14,262 | — 1,914 | 8°85 Leicester , » 12, 5,168 vs 82 66,799 Na 23 |... — 
Dudley—8to'rb'ge| ,, 4| 2,093 |— 563) , | 27,413 | + 712 2125 Liverpool » 0,922875 |. 158; 81 | 926,844 |+ 6,184 | 108 | .. 
Gateshead. . |.» 41 1960j,— "5|, 28,120 | + 436 111-25; .. L.C.C. is ..| July 20 | 32,111 |4-8,882 | 17 | 259,528 |4 47,231 | 51+ 5 
` Gravesend, N'fleet| ,, 4 559 |-- 193 | 4, 6,987 | — 960| 65|.. Lowestoft ..  .. | Aug. 12 908 |— 25 | 45 7,811 |— 4 
Gr'n'k, Pt. Glsgw | , 4 1415 |— 18] ,, 19,544 | + 2,208 | 7°25 " Manchestei .. "S „ 12 | 26,966 ,— 448 | 10 | 958,417 |410,544 | 84 
Hartlepool e| 4 64 |— 9292, ,, 8,087 | — 1,019 , 672| .. Newcastle .. — ... „ 12| 8003|4 493| 19 | 74,929 |+ 2,666 | 253 
Kidderminster ..| , 4 296 |,—— 188 | ,, 3,657 | — 861) 45|.. Newport... i » 12, 1,02]|4 129) 19 11,873 |+ 1,766 | 165 | - 1 
Leamington ..| 5 4 442 |+ 100 + 905|.. |.. Olham  ..  ... , 13, 9,00 4 906, 20 | 33,294 |+ 8,973 2976, 
Merthyr .. e|» 4 877 |— 95,81 6,893 | — 851| 29; .. Plymouth .. - Hn m m ix ia is 
{Metropolitan ..| , 4j 6,909 £2,465| , | 177,265 935,579 | .. Pontypridd-.. ..; 5, 12 376 19 8, T 8°75 
Middleton... ..| » 4 TO — 7|, | 10,555 | + 8'5 Portsmouth .. „| „ 5| 4987|— 6383, 18 | 88,900 |— 1,000 | 14:5 
Oldham — Ashton; „ 4| 1,174|— 19| , | 16875 |. 148|913|.. | +Reading " 10; 9889, .. |19 | 12,72 — MS9| T5 .. 
Peterborough ..| , 4 821 |— 140| ,, 4,188 | — 474 | 5-31 Rochdale í 12 | 1,766 +1,426 | 18 | 14,907 +11,375 | 2076 | +154 
Potteries .. |» 4| B4702;,— 86] ,, 52,044 | + 172129 |... {Salford July 8l | 4,444 |- 142) 17 ! 78,745 |+ 5,155 | 80 . 
Rothesay .. e|» 47 128b] 1+ 557] ,, 5,576 | + 1,212 | 275| .. Scarborough Aug | 1069, .. |32 | 4,819 as 4'5] .. 
Bheernes..  ..| 5, 2 193 |-- 13| ,, 2,124 | + 257 | 25) .. Sheffield , » 13 , 10,132 j+ 145 20 | 100,469 + 4501 (84°25; + 1j 
Southport ion d 722 |— 803, 4, 9,3863 | — 606/817) .. Southampton LZ ' 8,581 — 167| 19 | 19,285 ;— 945 |9"i5 .. 
South Staffs. e| » 4 14% — 221 | » 21,918 | — 845 1387 Vs Southend-on-Sea .. July 26 | 1089 + 67) 17 6,596 4 468 | 6-25 | ss 
Swansea ..  .. 5, 4| 1,771 [+ 227) , | 20,877 + 3,5995 | 5:5: .. Stockport ..  .. Aug. 4| 1,852/+ 395|18 | 12,776 + 1,462,145l4 8 
Taunton eb» 4 128 — 37, , ! 1498|— 195 15.. +Sunderland .. og 13} 1728 + 804519 | 26,777 + 623 1087 .. 
Wen e|» 4 ! 829 — 212° ,, 7,995 | — 1,118 375 | .. Tyneside .. ... , 9 933 — 112,832 18,590 |+ 1,212 : 8°87 
eston-s-Mare ..| ,, 2!  678,— 1001! ,, | 3,595. + WS 8 | arrington.. .. , 8  31733.— 52 | 18 6138 + 213, 775 
WolverbamptonD. „ 4 845 |— 258, „+ 11894, — 996 14-75 West Ham .. v » 10. 4,00241,9692 19 — 31,173 (12,122 19:25. + 46 
Worcester.. i y 4 | 705 |— 295; ,, | 9,256.4 498 5°75. Wolverhampton .. „ 9, 1,872/+ 191 19 : 15,608 ia zi 
Wrexham..  ... , 4, 219 — 46° , | 3,108 — 8934 4 ! | 
Yorks. Wool. Dist. ,, 4! 1,627 + 40 ,, | 19,818: + 1,481 17. | ' ' | | | 
i l ' | Cen. London Rly. — Aug.129 10,878 ,— 174; 6 | 34,921 759 6 
: | P o4 City & 8. Lon. Riy. — , 18 6437: — 2' 6 . 13,493 |— 272 625 
| | | Is d Dublin-Lucan Rly. , ,, 11 828.4 10 6 | € — 16' 7 
Burnley id " | Aug, 12 , 2,855 + 6, . | - | | 76! .. G. N. and City Rly. |o» 12; 2,794 |4 819, 6 | 8,646 (+ 274 35 
Burton-on-Trent e|» dé 754 —— 168 | 19 | 44 — Tl) 85,.. L'poo! Overh'd Riy. „ 18; 9444 7^8|.. 11,671 ;j— 419 6517 
Bury .. «i |» 6, 1,548 | - 18 | 13,643 , 105; .. Mersey Railway .. | » 12, 8,192 ' 835 | 6 9,252 M 582, 45 
| | i | | | | | | | | | 
* Compared with the corresponding period of 1904. t One week only. 1 Includes horse and other receipts. 


When comparing the returns of this, with those for the corresponding period of last year, it should be borne in mind that Bank Holiday was a week later this year. 


ine recette of the Birmingham and Midland and City:of Birmingham sbow a decrease owing to the omnibus receipts of those companies having hitherto been 
cluded. 
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PARLIAMENTARY. 


The Administrative County of London and District 


Electric Power Bill. 
Monday, August "th. 


(Concliuled. from page 243.) 


Ox the next Clause, 5, Mr. Lewis Cowarp moved to omit the 
clause altogether, and submitted a new clause. He remarked that 
the promoters had given proteotion to the railway companies and 
also to the London United Tramways Co. He submitted that the 
Council should have a clause similar to this:—'' If in the laying 
down, construction, maintenance, repair and use of the electrical 
lines of the company, the company or its contractors or servants 
shall interfere with the efficient working of any tramways belung- 
ing to the London County Council, the company shall make full 
compensation jo the Council.” 

Mr. FiTzGERALD said that he was quite prepared to give the 
Council the same protection as had been given to the London 
United Tramways Co. 

Mr. CowaBD said that the Council's tramways were conduit 
tramways, and required further protection than that would afford 
them. He mentioned a precedent in the Baker Street and Waterloo 
Railway Act of 1904. 

Mr. MoRTON made a similar application on behalf of West Ham, 
and Mr. Vesey Knox, for Ilford, also required protection. 

Mr. FITZGERALD said that when they were dealing with such a 
large area as that proposed by a power Bill, it was impossible to 
specify any particular tramway for protection. There was an 
elaborate code for the protection of tramways in the Electric Light 
Clauses Aet of 1899 which the promoters had incorporated in their 
Bill. A montb's notice had to be given to the owner of a tramway 
befure doing anything to interfere with the tramway. 


Tbe CHA1RMAN said that the Committee, by a majority, decided . 


that Clause 5 should stand part of the Bill. Clauses 6 to 17 were 
then passed. 

On Clause 18, Mr. CowanD meved that the word “ premiums” 
should be inserted, so that it should read :—‘‘ All moneys raised 
under this Act, whether by shares, debenture stock or premiums, 
shall be applied to purposes to which capital is applied." 

Mr. FiTzGEBALD said that as the clause stood it was in the form 
dealing with original capital. The company would have no power 
to pay dividends out of premiums. However, he would not object 
to the insertion if the Committee thought it were necessary. 

Clause 18, with the addition, was then agreed to, and the Clauses 
from 19 to 32 inclusive were passed. Clause 33 dealt with the 
proposal of the promoters to lay their mains through the Blackwall 
Tunnel. 

Mr. Lewis CowARD moved the rejection of this power altogether, 
and called Mr. Gunyon, chief assistant engineer to the London 
County Council. Witness said that the subway under the roadway 
of the tunnel was already pretty full of pipes, &c., and would 
soon be further occupied by the Council's cables for the supply of 
power frum their Greenwich generating station to the Northern 
Tramways system. Further, the Water Board were in negotiation 
with the Council for the laying of another main in the tunnel sub- 
way, and he considered that the Water Board had a prior claim 
over the promoters of this Bill. ° 

Cross-examined by Mr. FITZGERALD: WITNESS knew that a plan 
oe have to be submitted to the Council before anything was 

one. | 

Addressing the Committee, Mr. FrTzGERALD said that he was 
quite willing to alter the clause so that the promoters should not 
enter the tunnel without the consent of the London County Council, 
but he must ask that if such consent were unreasonably withheld 
the matter should go to an arbitrator. 

Mr. CowaRD: I cannot consent to that. 

The CHAIRMAN said that the Committee would defer the con- 
sideratiun of that particular clause in the hope that the promoters 
and the Council would be able to came to some arrangement. He 
thought it would be a benefit to the Council if they could get a 
rental from the promoters for their mains. Clauses 34 to 42 inclu- 
sive were then passed. 


On the next clause, 43, Mr. FREEMAN, on behalf of Camberwell, | 


Deptford, Poplar, and Woolwich, moved that those Borough 
Councils should be removed from the industrial to the non-indus- 
trial area. He mentioned as a precedent the case of St. Pancras, 
which, he said, was in almost exactly similar circumstances as 
Woolwich. The only factories in Woolwich were “ Government. 
productions,” and Poplar was in many respects similar to Wool- 
wich, for all the factories there were being supplied at a very cheap 
rate at the present time, and had no need of the promoters. 

Mr. FrrzakBALD said that the question had surely been decided 
on preamble. St. Pancras had been mentioned, and he thought 
that he must say that it was in the interest! of time that he made 
that concession. He asked the Committee to say that the industrial 

. area should remain the industrial area. | 

Mr. MacixeRNEY, for Hackney, and Mr. CounTHOPE MUNROE, 
for Shoreditch, made similar applications for exclusion, but the 
CHAIBMAN decided that the amendments could not be admitted. 

Sir RALPH LiTTLER, K.C., then made an application on behalf of 
the City Corporation for exclusion from the company's area. 

Mr. FiTZGEBALD again protested that the matter bad been 
decided on preamble, and the CuarRMAN announced that the Com- 
mittee, by a majority, decided that the Bill should remain as it 


. the clause, raised a lengthy discussion, 


FE 


stood so far as the areas were concerned. Clauses 44 and 45 were 
then agreed to. 

On Clause 46 Mr. MuNnRok, on behalf of Shoreditch, raised the 
question of the mauner in which the Council of that borough was 
referred to. He asked that it should read “ Metropolitau Borough of 
Shoreditch.” With this amendment, but with the exception of 
Sub-clause 4, which was allowed to stand over, the clause was 
passed by the Committee. Clause 47 was allowed to stand, and 48 
was ordered to stand over for a time. | 

Clause 49 was opposed by Mr. Lewis Cowakp on the ground 
that, to be consistent, the elauses should place the local authorities 
upon the same footing as the companies with whom the promoters 
had made agreements by which they were barred from supplying 
tramways, canals and docks in the competing area. ‘The clause 
was against the local authorities, and if. the Bill was to be con- 
sistent all the agreements should be the same. i 

Mr. FirzakERALD said that the amendment proposed by the 
London County Council would seriously limit the powers of the 
Bill. 

The CHAIRMAN : The Committee, by a majority, do not accept 
the amendment. 

The question of the proportion of energy to be used by a con- 
sumer for purposes of lightiug, which is dealt with by a section of 
The promoters asked that 
the proportion should be 20 per cent. 

Mr. CovuTHOPE MunRor (for Shoreditch) moved that the pro- 
portion should be 5 per cent. 

Mr. FITZGERALD: No power Bill has yet been passed where a 
less figure than 20 per cent. has been put in. 

The CHatrrMan (to Mr. Munroe}: I remember some years ago 
spending two days considering the matter. The majority of the 
Committee is against you. 

Mr. MuNnok then asked that meters should be fitted, so that the 
inspectors might know if more than 20 per cent. were used. If the 
promoters were going to compete with the local authorities it was 
only right that the local authorities should have a right to inspect 
the meters. 

Mr. FITZGERALD said that if the proposal of Mr. Munroe were 
agreed to, it would very greatly impede the working of the scheme. 
It would mean that a manufacturer would require a separate set of 
wires for his power and his lighting, and, in fact, would place him 
in such a position that he would not be able to afford to take a 
supply. The matter had been considered by numerous committees, 
and a ‘proposal similar to that of his learned friend had been 
rejected in the Clyde Valley case. 

The CHAIRMAN: Suppose the consumer does use a greater 
quantity ? 

Mr. FITZGERALD: Any electrical engineer who knows anything 
of his work could tell at once whether the quantity was being 
exceeded or not. 

The CHaiRMAN: But how is it to be corrected ? 

Mr. FITZGERALD" The Council ean apply for an injunction. 

Mr. McnroE: How are we to prove our case? Where are we to 
get our evidence from? You put the clause in the Bill and give us 
no means of checking it. 

Mr. FITZGERALD called Mr. Merz on the point. Witness said 
that if the amendment were inserted, it would have the effect of 
very greatly increasing the installation cost. Probably the increase 
would be from 25 to 50 per cent. Part of the cost would be for 
additional wiring, and this would be very costly, as precautions 
would have to be taken against fire. It must be remembered that 
as a general] rule à small manufacturer would not adopt electric 
lighting when he had gas laid on. 

Mr. FREEMAN: How do you suggest we are to know what a 
manufacturer is using ?—By going to his works. 

You know some of your own witnesses thought they could use the 
power for any purpose they like ?—'l'hen they were wrong. 

At the present time the consumers have separate wires from the 
local authorities ?—Probably that is why so little power is used. 

Mr. MERZ said that probably the extra cust to the manufacturers 
would be a million pounds. He would be quite willing to agree to 
discontinue the supply to anyone who exceeded the 20 per cent. for 
lighting. 

Mr. FREEMAN (forthe Borough Councils) called Mr. WoRDINGHAM, 
who could not see why there sbould be any difficulty in having 
meters. It would only mean a charge on the consumer of a few 
shillings a quarter. In his experience it was “almost an invariable 
practice” to have different systems of wiring for power and light. 

The CHAIRMAN: By a majority, the Committee do not adopt the 
amendment, but they will adopt some addition as to the discon- 
tinuance of supply. 

Mr. FITZGERALD agreed to a penalty of £10, with a daily penalty 
of £2. Several amendments of a minor character were then put in 
by Counsel for the various Borough Councils, but were rejected in 
each case, and Clause 49 as amended. was ordered to stand part 
of the Bill. Clauses 50 to 54 inclusive were then passed. 

On Clause 55, Mr. Morton, for West Ham, moved the rejection 
of the clause. 

Mr. Vesey Knox, on behalf of Ilford and Southwark, supported 
this. He said that authorised undertakers, having a supply of their 
own, could not compel the promoters to give them a supply at 
maximum prices. It seemed hard in the case of existing suppliers 
who had put up generating stations in ignorance of any such Bill 
as that being promoted. It would mean tbat tbey would have to 
scrap their generatiug stations, 

Mr. HowoRaTUs LLovp, K.C. (for the promoters), pointed out 
that the clause was in the electric supply Bill of last year, which 
was supported by all the local authorities. Why should the two 
kinds of distributors not be in the same position ? 

The CHAIRMAN : Clause 55 stands. 
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Clauses 56, 57 and 58 were passed. 

On Clause 59, Mr. Lewis Cowarp moved that it should read :— 
“Tf in any year the price per unit obtained for energy is in all 
cases less than jd. per unit, &c.” He contended that there was 

‘no guarantee that the small consumer would not have to pay 
more.’ 

Mr. Luoyp poiuted out that, if there happened to be a single 
ease in which the promoters charged 1d., it would be impossible for 
them to pay a dividend. The average price was the proper thing 
to take. | 

The Committee would not accept Mr. Coward's amendment. 

Mr. Cowarp then called Mr. Hawaxnp, the Comptroller to the 
County Council, who spoke as to the provisions as to rate of 
dividend. 

Mr. Cowanp submitted an amendment on this, but it was refused 
by the Committee. 

The decision of further sub-sections of Clause 59 was deferred. 
es 60, 61 and 62 were then ordered to stand part of the 

ill. 

On the next Clause, 63, which dealt with revision of prices, Mr. 
FREEMAN moved that it. be struck out altogether. He said that, as 
if. stood, only the company could apply for an alteration of prices 
and he contended that an authorised distributor should be able to 
apply for such a revision. 

After a long discus jou between counsel, it was agreed that sneh 
revision of prices might be applied for to the Board of Trade by a 
local authority, or by 20 consumers, no revision to carry prices 
bevond the maximum in the schedule 

Mr. Crope, on behalf of the I.C.C., moved to reduce the period 
of revision from 10 to 5 years. 

Mr. FITZGERALD observed. that 10 years had been the period 
hitherto. 

The CruainMAN : The Committee adopt 5 years 
ao 63, as amended, was then allowed to stand part of the 

ill. 

Clause 64 produced an amendment from Mr. Clode for the L.C.C., 
the effect of which was that the Council should be the authority to 
appoint the electrical inspectors in its area. Mr. Clode pointed out 
that the Council already had its set of inspectors. 


Mr. Lloyd objected that the proposal would divide the scheme 


into two parts. 

The Committee refused to accept he amendment. Clause 64 
then stood part of the Bill, and 65 and 66 were also passed 

On Clause 67 Mr. Ram raised the question of the Metropolitan 
Co.'s area, and submitted an amendment. in relation thereto. The 
Committee refused to accept this. 

Clause 67 having been passed, Mr. Ram raised his objection on 
Clause 6%, and Mr. Clode, for the London. County Council, eon- 
tended that as the promoters had a large area of supply alre: idy, it 
was unreasonable to give them avy right of supply in contiguous 
areas. 

The CHAIRMAN having heard further arguments, said the Com- 
mittee adopt Clause 68 without the amendments. Clauses 69 and 
70 were ordered to stand part of the Bill. 

On Clause 71 which deals with the transfer of undertakines, Mr. 
Coward moved that it be struck out of the Bill altogether. 

Mr. Freeman (for the Borough Councils), Mr. Rigg for the Cor- 
poration, and Mr. Blennerhassett, fur the Westminster City Council, 
supported this. 

Mr. FITZGERALD said that the clause was a useful clause, and 
should be left in the Bill, though if the Committee thought there 
was anythiny in the suggestion that the whole of the London com- 
panies would be bought out they would of course strike out the 
clause in the Bill. The consent of the Board of ‘Trade had to be 
obtained before the clause could be effected. 

The CHatikNAN: The Committee, by a majority, refuse to omit 
Clause 71. 

Sir RALPH LITTLER said that the Corporation of London wanted 
an opportunity of saying something about the terms upon which 
any transfer should. be made of companies in the City. He wished 
to be assured that the powers of the section should not be used as 
affecting any company in the City without the consent of the Cor- 
poration. He was willing to agree that should such consent be 
unreasonably withheld, the promoters should go to the Board of 
Trade to decide. 

Mr. FiTZGERALD: laccept that. 

Other Counsel also accepted the amendment, and Mr HONORATUS 
Lrovp, for the promoters, suggested that it should be made a 
general clause. The clause was then agreed to. 

Mr. FREEMAN raised an objection to the next clause, 72, but Mr. 
Lroyp remarked that it was a stock clause, and the Committee 
agreed to let it stand. 

Clause 73 went through without any opposition. 

On 74 Mr. FREEMAN raised an objection to the word “ provide” 
(à generating station, and moved that it be altered to “erect.” 
The Committee refused to allow the amendment. and the clause stood 
in its original form. 

Clause 75 having been agreed to, 76 was dealt with. This was 
the clause giving exemption as to the Building Act of 1894, and it was 
opposed by the London County Council, for whom Mr. Riley, the 
superintending architect, was called. After a long discussion, it 
was agreed that the clause should stand, but the suyvestion of Mr. 
FITZGERALD that the stations should be erected under the super- 
vision of the Board of Trade was adopted. This was the course 
taken in the case of the power station at Lot’s Road. 

Clauses 76, 77 and 78 were ordered to stand, and on Clause 79 

Mr. FREEMAN asked that the period during which the company 
should be authorised to pay dividend out of capital should be 
reduced from four years to two years. 

Mr. kirzGe rap said that he could not see how that could affect 


the borough councils. The clause was allowed to stand, and the 
remaining clauses up to the second schedule were agreed to. 

Mr. Hawarp, the Comptroller to the L.C.C., was called by his 
counsel on the question of the necessity for the promoters having a 
sinking fund, and said that he could see no necessity for such a 
thing. He admitted, in cross-examination, that they might have a 
modified form of sinking fund clause. 

Further discussion having taken place on the matter, the 


CHAIRMAN said that the Committee, by a majority, adopted the. 


terms of the purchase clause, but they must incorporate the clause 
in the Electric Lighting Act of 1888. They would also substitute 
42 years for 50 as the period of purchase. 

At half-past 7 o'clock a large number of clauses remained to be 
dealt with, and the CHaiRMawN said that he saw no hope of 
finishing that day. The Committee would, therefore, adjourn until 
to-morrow. 


Tuesday, August 6th. 


Mr. BLENNERHASSETT, K.C., put in clauses asking that West- 
minster should be excluded from the area of supply, except for 
supply in bulk. This would not allow the company to supply to 
allways, and counsel argued that the City Council ought to be 
allowed to get a diversity of load when they purchased the existing 
undertaking. He further asked that Clause 51 should be amended 
so that the company should not be allowed to lay contributory 
mains in Westminster. On general provisions, he contended that 
the clauses in the Eleetric Lighting Acts, and in the Gas Acts had 
proved to be totally inadequate for the protection of local 
authorities in regard to streets. Counsel proceeded to read a 
number of clauses which he asked the Committee to insert in the 
Bill, which provided for the following:—(1) That the company 
should not commence any works within 15 ft. of any sewer, drain, 
underground convenience, &c., before giving one month's notice to 
the local authority of such intent ion, and that the carrying out of 
the work should be subject to the supervision of the Council ; ; (2) The 
Council should be allowed to order any deviation of suggested 
works, so as to avoid damage to the Council's works ; (3) that plans 
of proposed works submitted should be detailed plans; (4) the 
company should not be allowed to stop any road which was neces- 
sary for the proper carrying out of the work, and where the roadway 
was narrow the work should only be carried on in portions of the 
street at one time; .5) in the principal streets the trenches should 
be constructed in sections of no “more than 100 ft. in length, and 
that each section should. be covered over with timber during the 
progress of the works; (6) the company should be liable to make 
good any damage caused to sewers, drains, &c., of the Council, and 
that the Council should be able to recover any such damage in a 
Court of Summary Jurisdiction; (7) that where there was a street 
subway for pipes the promoters should be compelled to place their 
mains in such subway, both now and in the future. The party by 
whom the expense of transferring mains to a subway was to be 
borne should be settled by arbitration; (8) street boxes shall be 
placed on private land so far as possible, and that the company 
should be bound, as far as possible, to provide access to such boxes 
without interfering with the streets; (9) the company should be 
subject to the supervision of the Council in the way of carts, &c., 
used in the streets; (10) the company should pay the Council all 
reasonable charges for the control of works which the Council were 
authorised to undertake. 

The CHAIRMAN asked if there was anything special in the case 
of Westminster that they should want these special provisions. 

Mr. BLENNERHASSETT said the case of Westminster was special. 
The local authority were burdened with £40,000 a year now to 
reinstate works, and he asked for a special provision putting it on 
the promoters to reinstate any street in which they might construct 
works and keep such road in repair for two years, or the Council 
might accept a fixed sum for maintaining such street. He also 
asked that in the ease of arbitration, the arbitrator should be 
appointed by the Local Government Bi ard instead of by the Board 
of Trade. 

Mr. J. Hent, Town Clerk of Westminster, was called, and 
expressed the opinion that August and September should not 
count in the matter of notice, as the City Council did not meet 
then. It was important that in all cases detailed plans of 
works should be submitted. At present small sketch plans were 
sent which were insufficient. At present they had no power to 
compel a company to carry its mains in a subway, and they 
certainly ought to have that power. 

By Mr. FirZGERALD: The City of Westminster had no subways. 

Mr. FITZGERALD said he was perfectly willing to give 
Westminster the same clause that had been aecepted by Chelsea 
and most of the metropolitan boroughs. Westminster was not in 
the industrial area, and therefore there would be very few occasions 
on which mains would be laid in Westminster. ‘There were three 
electric companie in Westminster now who had power to lay mains 
in every street, and they were all governed by the general law, 
which was scttled as late as 1899. He saw no reason why West- 
minster should come with long and onerous clauses asking for 
peculiar powers which were not even asked for by the City of 
London. He contended that the City were amply protected by the 
Electric Lighting Acts with regard to street boxes aud all these 
other matters. Under the Electric Lighting Act of 1882 there was 
a general clause providing that electric lighting companies should 
interfere with the streets as little as possible, and should make full 
compensation where any damage was done. ‘The provisions were 
absurd. Was it possible if a trench 3 ft. deep was being con- 
structed, that this should be covered over with timber? It would 
mean that the men would have to work on their hands and knecs. 
The company had no power in the Bill to purchase lands or case- 
ments for the construction of street boxes. ‘To prescribe that any 
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vehicle used by the company should be subject to regulation by the 
Westminster City Council was obviously absurd. 

The Cuainman said the Committee did not propose to alter the 
general provisions of the Acts of Parliament. There were no 
special exceptions with regard to Westminster, and they rejected 
the proposed clauses. 

Mr. Epwarps: By a majority. 

The Committee next took Clause 46 of the Bill, and Mr. 
Coward, K.C., asked that instead of Sub-Sec. 4 the following words 
should be inserted :- -“ In respect of all electric mains laid down by 
the company in any street in the Administrative County of London ; 
the London Connty Council shall, for the purpose of this section, 
have all the rights, powers and privileges of the local authority.” 
He pointed out that at present the Bill limited the County Council to 
bridges and embankments. The elause had been inserted in the 
Metropolitan Electrie Bill and the North Metropolitan Power 
Bill. 

Mr. FITZGERALD said the borough councils were the street autho- 
rilies. When the County Council had streets such as the new street 
from Holborn to the Strand, the powers of a local authority were 
given them. It appeared to him that the effect of the proviso would 
be to oust the borough councils. 

Mr. Cowarp said Mr. Fitzgerald missed the point. The County 
Couneil had 300 miles of sewers and 150 miles of conduit tramway, 
and he had no protection at all. The Committee adopted the 
proviso, 

On Clause 48, which dealt with the laying down of gas and water 
pipes by the eompany for the purpose of generating electricity, 
Mr. PRITCHARD asked that it should only be with the consent of 
the local authority, and, further, that such power should be 
restricted to the generating stations on the sites scheduled in 
the Act. 

Mr. FITZGERALD said, if the company did this, the Waterworks 
Acts would apply, and the local authorities would be amply pro- 
tected. The Committee refused to accept the amendments. 

Mr. FITZGERALD announced that the promoters-and the L.C.C. 
had been in negotiation with reference to the sliding scale clause, 
and they bad agreed to substitute the words “in the ratio of one- 
eighth " instead of the ratio of one-fourth. The Committee agreed 
to the amendment, which results in the dividend going up 2s. 6d. 
in the £ for every 4d. per unit reduction in the charge to the 
consumer. 

On Clause 59, Mr. Cowanp moved to insert the following 
proviso :—“ The average price for the purpose of this section shall 
be ascertained. by dividing the total receipts of the company during 
any financial year derived from the sale of energy by the aggregate 
number of units of energy sold ny the company during such year. 

Mr. FITZGERALD said he could not accept that, as the effect 
would be to eut out Sub-Section 5 of the previous section. 

Mr. Cowanp asked how the average price was to be ascertained. 
There was nothing in the Bill, and there must be some direction. 

Mr. FITZGERALD said if the words “subject as hereinbefore 
provided ” were inserted, he did not object. 

Mr. Cowanp said he would accept that, and the proviso was 
inserted in the Bill. 

Mr. Monroy asked for the following clause for the West Ham 
Corporation: “ If after the company have acquired any buildings or 
works in the borough under the powers of this Act, the amount of 
any borough or general district rate levied in the borough by 
the Corporation in respect of such buildings or works shall in any 
year be less than the amount of such rate leviable during the 
year 1904 in respect of such buildings or works by reason 
of such buildings or works being acquired by the company 
for the purposes of this Act, the company shall from time 
to time make good such deficiency, until the generating station or 
works for the construction of which such buildings or works are 
aequired shall be completed and liable to be assessed. to such rate.” 
He pointed out that in Bills of the Great Eastern Railway Co. and 
the London and Tilbury Railway Co. clauses to a similar effect had 
been inserted, and he saw no reason why that company, which 
claimed the exemptions of railway companies, should not also have 
their liabilities imposed on it. 

Mr. FITZGERALD said he could not accept the clause. Tt was not 
in this particular case of any importance, but it was a question of 
principle and precedent, and might become important. In 1845 
the provisions were carried into the Lands Clauses Act with refer- 
ence solely to the Poor Rate, and it had remained ever since, but it 
had never been extended to any other rate. It was quite true that 
with railway companies and other persons proposing to take land 
the question was sometimes raised by the local authority, and 
decisions wonld be found both ways. His friend had quoted rail- 
way companies at West Ham, but in Marylebone, where he (counsel) 
argued for the local authority, Parliament refused such a clause in 
connection with the Great Central Railway. In this case the generat- 
ing station to be built in West Ham would be ten times the rateable 
value of the existing buildings, and, as a matter of fact, the engi- 
hecring works now oceupying the site would never be out of rating. 

here was no such case of a generating station being treated in the 
way proposed. Where a clause was put in by agreement to buy off 
the opposition of a local authority, it was not a Parliamentary 
precedent, and he thought it would be found that in the case of 
railway companies, where the case was argued before a Committee, 
the clause was refused. 

The Cuamoan said the Committee was unanimous in not 
adopting this. 

Mr. Myens, on behalf of the Battersea Borough Council, brought 
upa clause to exclude the main conduit of the company passing 
through Battersea, but said he would modify it so as to exclude the 
conduit coming down St. John’s Hill and Lavender Hill. He 
pointed out that the L.C.C. were electrifying the tramways in these 


roads, and there was no room for further pipes. He suggested 


that the company should take the ring main through Wandsworth. 


Mr. FirzGeERraLp pointed out that the Committee had decided to 
retain Battersea in the non-industrial area, and the clause would 
simply have the effcet of cutting that area out. The suggested 
clause said that no main should puss through in or over any road of 
the Borough of Battersea. The result would be that they would 
not be able to lay a main to supply a railway company, or to supply 
the Council in bulk. Battersea would have the same protection as 
Westminster. No power was taken to lay down in a particular 
street, and if the borough council objected toa particular route they 
could suggest an alternative one, and if it was reasonable, the com- 
pany must accept it, 

The CuarRMAN asked if it was possible to exclude the two streets 
mentioned. : 

Mr. FrrzókEnarp said the engineer who examined the district. was 
not present, but he was told it would mean three miles of additional 
able to go round Battersea, 

The CHAIRMAN asked if Mr. Myers suggested that the Board of 
Trade would allow the promoters to go down these roads seeing 
their congested state. 

Mr. Myers said be thought they would if they removed the 
existing pipes. 

Mr. FirzGkranp contended that the borough was amply pro- 
tected by Clause 46. If they had to remove pipes, it would mean 
expense, and naturally they would prefer to go down by-streets, 

Mr. Merz said they would be prepared to go down the north side 
of Clapham Common, 

The CuamwawN: If they give you that undertaking, it ought to 
be satisfactory to you, Mr. Myers. 

At a later stage, Mr. Myers brought up a clause to exelude 
St. John’s Hill and Lavender Hill, but the Committee refused to 
re-open the matter. 

Mr. VESEY KNox said that by the agreements which the pro- 
moters had entered into with the existing electric lighting com- 
panies, those companies had adopted the maximum prices of the 
promoters for power purposes. Under all the provisional orders, 
the Board of Trade had power to reduce the maximum prices 
mentioned in the orders. It was true that the power had not been 
exercised, but it was conceivablé that the Board of Trade might 
awake to the need of cheap electricity, and reduce the price, and if 
they went lower than the maximum prices of the promoters, the 
effect would be to have two prices. As a matter of law, it seemed 
to him questionable whether they would have power to give two 
prices. Although the Bill contained clauses for the revision of the 
company's own scale, there was nothing applicable to the com- 
panies supplied. He -herefore asked for the insertion of a clause 
to the effect that nothing in this Act should prevent the Board of 
Trade fixing prices lower than those contained in the Act. 

Mr. FirzckERALD said there was nothing in the Act which took 
away the power of the Board of Trade to fix prices. 

The Committee refused to accept the clause, and also refused 
another clause asked for by the Southwark Borough Council to 
enforce the drawing-in system for the mains in Southwark. 

On behalf of the Ilford Urban Distriet Council, Mr. VEskv KNox 
asked for a clause which provided for the promoters not doing work 
which should interfere with the traffic on the tramways, and that in 
the event of such work being carried out, the promoters should com- 
pensate the U.D.C. for any loss of tratlic. 

Mr. FrrZGERATLD said they had agreed a clause with the London 
United Tramways Co., and this had. been accepted by the London 
County Council and the West Ham Corporation as suflicient pro- 
tection for their tramways, but, apparently, it was not good enough 
for the U.D.C. of Ilford. They were quite prepared to extend that 
clause to Ilford. 

The CHAIRMAN said that that would be sufficient for Ilford. 

The agreed clause with the London United Tramways Co., which 
is extended to all the tramways in the area, is a follows :— 
“The following provisions for the protection of the London United 
Tramways (1901^, Ltd. (in this section called ‘The Tramways Co.", 
shall, unless otherwise agreed between the Tramways Co. and the 
company, apply and have effect ‘that is to say):—(1) In Sec. 18 
of the Schedule to the Electric Lighting (Clauses) Act, 1800, the 
expression, ‘ Electric Supply Co., shall be deemed to include the 
Tramways Co, and the expression, * operators,’ shall be deemed to 
include electric supply company ; (2) the company shall not, with- 
out the consent of the Tramways Co. in writing, place any electric 
line or work above the surface of the ground, aloug or across any 
street or place in which any tramway post, eable, tube, wire bracket 
apparatus or work of the Tramways Co. is laid or situate, provided 
that such consent shall not be unreasonably withheld, and that if 
any question arises whether the consent is unreasonably withheld, 
such question shall be referred to and decided by the Board of 
Trade; :3) the reasonable expense of the Tramways Co. incurred 
iu altering the position of any electric lines or works of the cem- 
pany under the powers of Sec. 17 of the Schedule to the last men- 
tioned Act, and any additional expense whieh the Tramways Co. 
may reasonably and properly incur in altering or repairing their 
tramways, posts, cables, tubes, wires, brackets. apparatus or works 
by reason of the existence of any electric Lincs of the company 
along, across, or under that part of any strect, road or place 
in which any tramway, post, cable, tube, bracket, appa- 
ratus, or work of the Tramways Co. is laid or situate, 
shall be paid to the Tramways Co. by the company; (4). 
where under this Act or any Act or provision incorporated 
herewith it is provided that any work shall be carricd out to the 
satisfaction or under the superintendence or in conformity with the 
requirements of the Tramways Co., or of any person on their 
behalf, or in accordance with a plan to be submitted to or approved 
by them, the Tramways Co. themselves may at the reasonable 
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cost in all things of the company, execute such portion of such 
work as affects the undertaking of the Tramways Co." 

Sir RALPH LirTLER, K.C., brought up a clause on behalf of the 
City Corporation to the effect that the company should be pro- 
hibited from opposing the preamble of any Bill introduced for the 
supply of electricity within the area. The promoters said they had 
no intention of creating a monopoly, and, therefore, there was no 
reason for opposing such a clause. 

Mr. FITZGERALD said such a clause had never been inserted 
before in any Act of Parliament. It was unrcasonable to say that 
during the 42 or 50 years they might be in existence they were 
never to oppose another Bill to come into the area. 

Sir R. LirTLER said they wanted to make it perfectly clear 
that the promoters did not wish to pose as monopolists. ^ With 
their enormous monetary power it would make it almost impossible 
for anyone clse to get in if they opposed. : 


The CHAIRMAN said it seemed to him that Parliament would . 


next be asked to say that a railway company should not be allowed 
to. oppose any other railway coming into its district. 

Sir RaLPH LrTTLER said that had been done, although for the 
moment he could not remember in what Bill. 

The CHarRMAN: The Committee do not accept that clause. 

Mr. CLobpE, on behalf of the London County Council, asked for a 
clause to prohibit the company from opposing any Bill which might 
be introduced to Parliament for the purchase of the undertaking. 

Mr. FITZGERALD said this would be legislating for 40 years 
hence. A Bill might be introduced. containing clauses most pre- 
judicial to the company, and it would be most unreasonable to 
insert such a clause. 

The CHarkMAN: The Committee are unanimous that they cannot 
accept this clause. 


A great number of agreed clauses were inserted in the Bill with- 


out discussion, dealing with the following matters :— 

Area. —A proviso to Clause 68 states that nothing contained in 
this clause shall be construed so as to prevent the company from 
supplying energy to the Charing Cross, West-End and City Elec- 
tricity Supply Co., or to the County of London Electric Supply Co., 
for use or distribution in any area or district in which either of such 
limited companies have power for the time being under any Act 
or order to supply or sell electrical energy. 

Purchase of Stock in other Compantes.—Clause 72 (a) provides that 
the company shall not purchase any stock or shares of competing 
undertakers. 

The Croydon Aqrerment.—The agreement with the Croydon Cor- 
poration, contained in Clause 85 (c) states that the company shall 
not come into the area of the Corporation except to obtain access to 
places beyond, to supply energy to railway, dock companies, &c., or 
to supply energy to the Corporation. 

Bromley and Beckenham Agrecinent.—A clause for the protection 
of the Bromley Corporation and the Beckenham U.D.C. also pro- 
vides that the company shall only come in to get access to places 
beyond, to supply railway companies, or to supply in bulk to the 
Corporation of Bromley, or to the Bromley Electric Light aud 
Power Co., Ltd., so long as they are supplying in the district. The 
Beckenham Urban District Council may call on the company within 
12 months from the passing of the Act to supply all the energy 
which the Council may require on terms which, failing agreement, 
are to be settled by arbitration, provided always that the price sball 
not exceed the following sums per unit fcr current actually 
delivered at the existing station of the Council converted to the 
form and transformed to the pressure reasonably required by the 
Council, and metered and reckoned on the converted side of the 
system :—(a) If the Council take a supply for the surplus lighting 
load beyond what their station can produce, the sum of 1:25d. per 
unit, provided that the load to be handed over to the company by 
the Council shall be as good from the load factor point of view as 
that dealt with by the Council; (5) if the Council take a 
supply for the whole of the tramways which they are 
for the time being supplying, and for the surplus lighting 
as aforesaid, but irrespective of load factor, the sum of 1'ld. per 
unit; (c) If the Council take the whole of their supply /except such 
as can be generated by the dust destructor plant) the sum of ‘95d. 
per unit. The Council are not to increase the capacity of the plant 
in theirgenerating station beyond the amount required to meet the 
demand for current for a period of three ycars from the passing of 
the Act. The supply shall be given by the company for a period of 
50 years, but the Council may determine the agreement at the 
expiration of 25 years on the condition of paying to the company 
the value of the plant used exclusively for the district. The 
Council shall not be required to guarantee to take any fixed amount 
of energy from or to pay any minimum sum to the company. At 
the expiration of every five years the Council shall be entitled to 
appeal to arbitration for a reduction of price charged by the com- 
pany. The terms of the clause will also apply to the Corporation 
of Bromley should they acquire the undertaking of the Bromley 
Electric Light and Power Co. 

(rravesend Corporation Agreement. —The clause for the protection 
of the Gravesend Corporation is practically identical with the 
preceding, except that the company agrees not to supply energy to 
the Gravesend and Northtleet Electric Tramways, Ltd., which the 
Corporation, under agreement dated February 11th, 1902, has under- 
taken to supply. The company also is not to supply energy in com- 
petition with the Corporation, where installations do not exceed 
20 H.P. ; 

Supply to Authorised Companics.—Clauses were inserted stating 
the terms of agreement entered into with the South London Electric 
*upplviCorporation, the South Metropolitan Electric Supply Co., 
the London Electric Supply Corporation, the Charing Cross, City 
and West-End Electric Supply Co., the County of London Electric 
Supply Co. In each case the following sections are included :— 


* (a) The terms to be charged by the company tq the supply 
company for the supply of energy herein provided shall be deter- 
mined by agreement or failing agreement by arbitration in manner 
hereinafter provided within 12 months from the date of the passing 
of this Act, the intention being that the terms charged by the com- 
pany to the supply company for a supply of energy as herein pro- 
vided, shall be such as will make it substantially more advantageous 
for the supply company to take such a supply than to extend its 
plant and manufacture energy for its additional requirements at its 
own stations. Provided always that such price shall not exceed £3 
per annum per kilowatt of the actual maximum demand made on 
the company by the supply company at any time during the year, 
plus 33 of 1d. per unit actually delivered to the supply company, 
and metered and reckoned as provided by Sub-Sec. 9 of this 
section. 

“ (h) In fixing such terms, the arbitrator shall settle: (1) A unit 
or running charge which shall remain in force for five years and 
shall not exceed °33 of a penny per unit actually delivered to the 
Supply Co., and metered and reckoned as provided by Sub-section 
(9) of this Section; (2) A standing or fixed charge not exceeding 
£3 per annum per kilowatt of the actual maximum demand made 
on the company by the Supply Co. at any time during the year 
reckoned as provided by Sub-section (9) of this section; (3) The 
period dufing which such standing or fixed charge shall continue in 
force. 

"(e) The supply company shall have the right to appeal to an 
arbitrator to be appointed as hereinafter provided:—(1) At the 
expiration of every period of five years from the date on which the 
bulk supply was first given, for à reduction of the unit or running 
charge ; /2) at the expiration of every such period of five years for 
a reduction of any standing or fixed charge as regards the excess 


of the actual maximum demand which may be made on the com 


pany by the supply company at any time during any one of the 
next succeeding five years over the actual maximum demand made 
on the company by the supply company at any time during the five 
years then last past and the settlement,of the period for which such 
reducod standing or fixed charge shall continue in force ; (3) at the 
expiration of any period scttled for the duration of any standing 
or fixed charge for a reduction of such charge, and the settlement 
of the period for which the standing or fixed charge settled on such 
appeal shall continue in force. 

*(d) In fixing such terms the arbitrator shall have regard to 
the terms on which the supply company could obtain energy else- 
where from a substantial company over a term of years taking 
into account the whole of the arrangement between the parties. 

“ (e) The company or the supply company shall at the expiration 
of every period of five years have the right to appeal to an arbi- 
trator to be appointed as hereinafter provided for a revision of the 
difference between the price at which the company supply in bulk 
and the price at which the supply company are compellable to 
supply or are actually supplving energy to the individual con- 
sumer, the intention being that the supply company obtains a 
reasonable allowance for the capital and operating charges neces- 
sary to distribute such a supply. Provided that the price per unit 
which the supply company pay the company for a supply under 
this section shall in no case be increased as a result of any arbitra- 
tion under this paragraph of this sub-section." 

A!qreement with the Empire Electric Light and Poirer Co.—In_ this 


clause the company bind themselves to supply within 18 months | 


of the passing of the Act all the energy which the Empire Co. may 
require for working the tramways authorised by the Romford Order, 
and for the purposes of the Romford Electric Lighting Order. The 
prices to be charged are a fixed charge of £3 5s. per annum per 
kilowatt of the actual maximum demand made by the Empire Co. 
at any time during the year, plus a running charge of ‘38d. per unit 
actually delivered. 

The Bill was ordered to be reported to the House for third 
reading, but time did not allow of its passing through the remaining 
stages. 

[The fate of the Bill is referred to elsewhere in this issue.] 


© 
Bills Withdrawn. —ast week the orders for the various stages of 
the following Bills were read and discharved and the Bills with- 
drawn:—Lieht Railways Bill, Supply of Electricity Bill, Work- 
men's Compensation Bill. 


THE VALUE OF OUR CANALS, AND WHAT 
WE OUGHT TO DO WITH THEM. 


As an invariable rule, whenever, through the efforts 
of. the “fourth estate," public opinion in this country 
is roused from its habitual slumber by the lifting of 
some corner of the veil which generally hides the mazes of 
publie policy from the public view, the first impulse is to 
cast the blame for the shortcomings which may be thus 
revealed, whatever be their character, upon ** the Mother of 
Parliaments.” This casting of blame being practically the 
only satisfaction that the victims of the shortcomings in 
question can hope for, the practice is not likely to be 
lightly abandoned, and will probably be repeated whenever 
the public begin to realise, albeit hazily ‘and momentarily, 
that they do not live in the most satisfactory of satisfactory 
environments under the best of best Governments in the world. 


EX cT 
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Possibly it is just as well for all concerned that this momentary 
awakening to a vague perception of the reality of things 
does not last longer than the time required to effect the 
change of Government, which is the recognised panacea for 
these shortcomings, else the futility of any such proceeding 
would become too apparent even for the common or garden 
elector, and the legitimate hunger of office might remain 
indefinitely unsatisfied. 

However this may be, in the case of our canals, the blame 
for their present more .or less abandoned condition has 
certainly been attributed tø the action of Parliament in that 


they permitted the railways to first control, and subsequently 


starve, all competing canal undertakings, the contention being 
that this policy was just as unjustifiable as the permission to 
purchase the turnpike trusts and thereafter control the 
national highways would have been. But the history of 
canal enterprise in this country does not bear out the 
legitimacy of the blame cast on Parliament, the fact, being 
that between 1840 and 1850, when most of the Acts for the 
main lines were granted, Parliament really had no choice in 
the matter. It was either compelled to face the taking over 
of the canals on behalf of the nation—a contingency which 
neither the then condition of the national purse nor that of 
public opinion could for a moment warrant—or else permit 
thoee with which the railways directly competed to pass 
under their control with the proviso that they should be kept 
open and maintained. There is very little doubt that this 
policy saved our canal system as a whole from becoming 
abeolutely derelict, and the land occupied by these canals 
from reverting irrevocably to the original frecholders. The 
controlled canals might be, and have been starved, but they 
have been maintained, and not finally blocked. The loss 
in increased rates to the general public, involved in their 
being thrown comparatively out of use, owing to the short- 
sighted ignorance of the railway directors, has been more 
than offset by the yearly loss to the companies who have 
been paying an average interest of 3:3 per cent. on the 
nominal capital of £11,416,472 at which the canal under- 
takings stand in their books, while the canals have only con- 
- tributed an average of 0-4 per cent. towards the general 
- earnings. Two blacks do not make a white, but the public 
may find some comfort in the thought that if they have had 
to pay exorbitant rates for the carriage of their heavy goods 
owing to the abandogment of water carriage in favour of 
rail carriage, the companies have had to part with a sensible 
portion of their dividends to maintain the very waterways 
that they have declined to utilise. 

The magnificent system of inland waterways which existed 
in 1830 in England and Wales, and which has practically 
never heen added to since, comprised a total length of 
1,532 miles, three-fifths (in round numbers) being canals 
proper, and two-fifths river navigations ; this was reduced in 
1898 (when the last available returns of the Board of Trade 
were issued) to 3,132 miles, five-sixth being canals, and one- 
sixth river navigations, a diminution of 9} per cent. on the 
canals, and 58} per cent. on the river navigations—or a total 
diminution of 271 per cent. 

Of the total loss of mileage which has occurred in inland 
waterways, enly 116:15 miles (9:7 per cent.) is directly 
traceable to railways, this mileage being that of canals filled 
up and converted into railways; while of the remainder, 
11°15 per cent. of the total loss in the canals proper, amd 79°15 
in the river navigations have been simply abandoned, a fate 
which would certainly have overtaken the majority of the 
canals, the control of which Parliament handed over to the 
railway companies—with which they directly competed —had 
they not been so handed over. The much-challenged policy 
of Parliament with reference to the canals in England and 
Wales has heen therefore amply justified by the event, and 
but for the artificial protection extended in this way to 
our inland navigations, there is little doubt that the actual 
loss of 271 per cent. would have been by this date increased 
to some 5U per cent., and many of the most valuable of the 
waterways would have been lost to the nation for ever. 

The most important question now calling for an answer 
arising out of the above is, however, the following : Has the 
time uot come for doing what Parliament was unable to 
attempt at the epoch when the railway mania was at its 
height? ‘Ought we to revert to the condition obtaining 
before the middle of the 18th century, and restore State con- 


trol over our navigations ? Or, in modern language, ought 
we to nationalise and free them for the use of the public for 
ever? Up to the time when the first private canal Acts 
were passed by Parliament, all inland navigations were con- 
trolled hy the State or by Conservancy Boards appointed by 
the State ; they, however, chiefly consisted of improved. river 
navigations, and comprised very few canals proper, and it 
is only fair to state that the system of State control and 
administration obtaining up to that period proved, an the 
whole, very advantageous. At the middle of the 18th 
century the possession by England of some 1,250 miles of 
improved inland navigations gave her a decided commercial 
advantage over her Continental rivals through a superior 
capacity for developing her manufactures. 

The success achieved by the private venture of the Duke 
of Bridgwater, under the guidance of Brindley, by demon- 
strating the capacity of canals for earning dividends, led up 
to the years of canal mania (1791-94), for which the only 
parallel is to be found 50 years later during the height of 
the railway mania (1844-46). Both periods of wild specu- 
lation were followed by the inevitable period of financial 
depression from which canal investments have never 
recovered. "The interval between the first period of reaction 
and the second period of speculative fever was too short to 
obliterate the memory of investors’ losses, and the investors’ 
hopes were thereafter permanently set in other directions. 
In 1830 the fine system of waterways in the full tide of 
usefulness in England comprised some 648 miles, connecting 
the Thames, Severn and Mersey, 537 miles connecting 
the Thames and the Humber, 832 miles connecting 
the Severn and Mersey, and 680 miles connecting 
the Mersey and Humber, with isolated navigation of a total 
length of 204 miles. No fewer than 21 distinct routes between 
London and the manufacturing districts of the Midlands, 
Wales, Yorkshire and Lancashire were in active operation. 
The actual cost of this system, owing to the circumstance 
that, up to the middle of the eighteenth century, 
much of the work was done at public expense, and that in 
the heyday of canal prosperity much work was charged 
to revenue and not to capital, is difficult to arrive at, but it 
probably lay between £15,000 and £30,000 a mile for the 
canals and £1,000 and £5,000 a mile for the navigations, 
or, taking the average value of the former at £22,500 and 
the latter at £3,000, the total could not have been less than 
652 millions.: This capital now stands at 31jly million 
pounds. Allowing for the value of the derelict navigutions, 
the general depreciation in the value of our canal system 


' amounts roundly to 50 per cent. of the original cost, so that 


the English publie, by waiting the 70 years that have 
elapsed is probably in a position to acquire these undertakings 
to-day at a reduction equivalent to over 50 per cent. The 
depreciation in the value of Scottish canals has been far less 
than in the case of England and Wales, as the railway com- 
petition has not been so destructive—that is, the railway 
companies have availed themselves.to a great extent of the 
canal facilities, where they existed, for getting rid of the 
slower and more obstructive portion of their goods traffic, 
and have not entered into direct competition therewith. 

The Irish canals are, in point of mileage, more important than 
the Scotch, but instead of being wholly included in the class of 
paying undertakings, as in the latter case, nearly 50 per cent. 
belong to the non-paying class. This is largely accounted 
for by the fact that about that proportion of Irish canals 
are what might be called political canals—built in response 
to clamour for canal facilities without any reference to the 
question of their being really required. 

At the end of 1898 in Great Dritain the independent 
canals represented 704 per cent, of the total length, 68 per 
cent. of the total cost, and they carried 84 per cent. of the 
total traffic, earned 82 per cent. of the total revenue, 
expended 78 per cent. of the total expenditure, and received 
64 per cent. of the total earnings—but only 67:18 per ‘cent. 
of these independent canals paid working expenses, while of 
the railway-controlled canals 62:86 per cent. similarly paid 
working expenses. The traffic per open mile on the indepen- 
dent canals amounted to 11,400 tons, as against 5,277 tons on 
the controlled canals, the general average for both being 
9,594 tons per open mile, while on the railways, when 
reduced to the equivalent single track length, the tonnage 
per open mile in the same year was only 11,000 tons. These 
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figures bear eloquent testimony to the merits of water 
carriage for certain. classes of inland traffic, even whén 
opposed to the full force of competition and neglect on the 
part of railway management. If the railways which are 
efficiently organised as inland carriers. and already possess 
the requisite organisation at the harbours and main towns 
of the three kingdoms, would only change their traditional 
and wholly nnwarrantable policy ‘of leaving water carriage 

severely alone, and transfer so much of their own slow goods 
traffic to the canals under their control as would bring typ 
the traffic on these canals to the figure of the independent 
canals, they would carn enough to pay 4 per cent. at least on 
their capital eost. instead of one-tenth of that amount. At 
the same time they would probably relieve 1,200 miles of 
more or less congested lines from the worst paying and most 
obstructive classes of goods traffic, and postpone for at least 
a veneration the costly alternative of doubling those lines. 
There is, indeed, no essential reason. why these controlled 

‘anals, even without improvement, should not carry double 
and treble the amount transported by the free canals with 
the best financial results. 

The example of the Aire and Calder Canal system, which, 
owing to its traditional up-to-date management and the 
development of a rational system of dealing with traffic by 
barge-traing, has held its own against the most strenuous 
railway competition, and which carries on an average three 
times the tonnage per open mile carried by the entire canal 
system (viz., 28,204 tons), is quite sufficient to prove what 
‘an be done on these waterways, and it is well known that 
twice and three times this amount could be carried without 
inconvenience, An easy calculation on the Aire and Calder 
basis will show that the independent canals could deal with 
45,381,112 tons per annum, and the controlled canals with 
25,876,580 tons, or a total 71] million tons instead of 
37,140,388, and relieve the railways of 26 per cent. of their 
present goods traffic, while, if three times the Aire and 
Calder traffic per mile were placed on the canals, and 
288 millions carried by them, the railways could send 
| practically the whole of their he: avy goods tri affic by water. 

So much for the relief for traffic which might be afforded 
to our railwavs by a thoroughly rational utilisation of the 
existing canal system—from the point of view of the cost of 
carriage, the gain would be even more conspicuous—for 
taking the year 1900 the gross receipts per ton-mile for 
railway carriage were 39d., and the expenses (including 

upital charges) about 0732d., leaving only 0*07d. profit, the 
ratio of expenses to earnings being 59 per cent. ; while the 
gross receipts per ton- mile were 0733d., and the expenses 
about 0 Osd., leaving a margin of profit of 0*225d., the ratio 
of expenses to earnings being only 24 per cent., or less than 
half the railway tatio. 

The various concurrent inducements to railway manage- 
ment to utilise water carriage as a substitute for rail carriage 
may be summarised as follows :—(1) Unavoidable payment 
of fixed interest on capital cost of controlled canals amounting 
toa net 3 per cent. on 114 million pounds. (2) Unavoid- 
able maintenance of the 1,138 miles of canal controlled. by 
them. (3) Possibility of getting rid of any desirable propor- 
tion of their most obstructive goods trathe and relieving their 
congested lines so as to indefinitely postpone the necessity 
for costly widenings. (4) Possibility of trebling the margin 
of profit involved in carrying a ton of goods one mile. (5) 
Possibility of. effecting all this without any serious increase 
in the working staff or modification in their carrying organi- 
sation, &c. If these inducements have so far proved 
insufficient. to effect a change of view in railway manage- 
ment, it seems to be in very deed a hopeless case, and one 
almost past praying for. Experience does not seem to bea 
any weight im their counsels, and even the effective e 
ment of actually diminishing dividends, both directly 
and indirectly, appears to be of no avail. What, then, 
can be done in the face of such inertia? — It 
almost seems that the Nemesis which overtook the 
once flourishing canal monopolies between 1830 and 
1540 is dogging the steps of the railway monopolies 
in the opening years of the twentieth century. 
~i Ts the writing on the wall not. plain enough for anyone 
to read ? Is not an average decrease in the gross receipts of 
ncarly 1 per cent., accompanied by a yearly increase in the 
gross expenses of over 4 per cent. with a corresponding 


decrease in the margin of profit of 2} per cent. in the earn- 
ing capacity of their goods traffic per unit, when also accom- 
panicd by a yet more serious tale anent their passenger 
traffic, sufficient to make managers reflect: ? 

Leaving the question of railway management on one side 
for the moment, what hope would there be of the public 
gaining by the nationalisation of the canal system, or, in 
other words, by the purchase of the independent canals and 
the relieving of the railway companies from the burthen of 
the controlled canals? We are inclined to hold that the 
problematical gain would be more than counterbalanced by 
the certain loss. The history of our canals has proved 
beyond question. that their utility from the commercial 
point of view depends almost entirely on the existence 
of an adequate organisation of the carrier kind. Under the 
stress of competition with the carrier organisation developed 
by railways, the carrier. organisation on the majority of 
existing canals, with some bright exceptions, has proved any- 
thing but a success, And although the railways have vastly, 
to their own loss, refused in the past to extend that organisa- 
tion to water carriage under their own control, there can be 
no doubt that they would avail themselves to the uttermost 
of that organisation to choke competition on those canals, 
whenever they passed out of their control. The purchase 
of the controlled canals would simply relieve the railways of 
a burthen that they have, up till now, carried to a certain 
extent for the public good, and provide them with funds to 
arry on a disastrous competition with ithe carrier who used 
the canals, owned by the public and maintained at the cost 
of the ratepayer. The manufacturer would for a time gain 
by the lowering of rates on certain classes of goods, but the 
lowering would not ontlast the competition. If, as is 
probable, the railways should come out on top, the latter 
condition of water carriage would be worse than the present, 
as the position of the railway monopoly would be permanently 
improved, the tolls would. go up, and the public would be 
saddled with the cost of the canal system as a permanent 
addition to the burthen of the rates. 

There ean be little doubt that a reversion to the conditions 
of ownership and administration of the canal system which 
obtained previous to the middle of the eighteenth century 
under existing circumstances should not be thought of. The 
tine is not ripe to think of taking over the railways. Many 
years of dwindling dividends must eWpse ere the capital at 
which these stand will be reduced to reasonable limits, as 
has been the case with canals. Till that time is reached, it 
were folly to give. railway monopolies an increased lease on 
the life they have RO egregiously squandered by nationalising 
the canals. The only hope of these much- neglected water- 
ways being rehabilitated within a measurable time, lies in 
the reversal of railway policy towards them and their utilisa- 
tion by the railways themselves. 

Failing this—the hope is but a slender one either w ay— 
they might be rehabilitated by the creation of an, up-to- 
date carrier organisation on Te model of one of the big 
allway corporations, who should possess agencies in all 
harbours and manufacturing. towns served by our canal 
svstem, and provide a fleet of. up-to-date barges suitable to 
the various canals. This organisation should adopt some 
system of traction other than horse traction and apply it to 
the canals in general and should directly compete for local 
and thugh traffic with the railways. The independent 
canals might very reasonably enter into the combine and 
bring their undertakings with them-—while the financial 
strength of such an organisation as the one foreshadowed 
would ensure the proper maintenance of the controlled canals 
by the railway companies by the enforcement of the pro- 
visions of the Acts under which these were confided to their 
Care, i 

The railways would no doubt kick at maintaining 
efficiently waterways directly competing with their own lines 
for traffic, and one of two things might happen:— They 
might be encouraged to work themselves on the improved 
method, and exchange traffic as with foreign lines with their 
competitors, or they might even decide to hand them over 
to their competitors on "mutally advantageous terms. In 
either case, the public wonld be the permanent gainer, as 
efficient and lasting competition between water and railways 
would have been established, and without any contingent call 
upon the rates. 


OUT. EEE y — 
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ELECTRICITY IN COAL MINING. 


“Piecrric motors are employed for a multitude of purposes, but 
the conditions and requirements are nowhere more exacting than in 
the operation of mining machinery.” So says Mr. W. B. Clarke in 
a short article under the above title in the Mining Magazine for 
April 1905. “The electric locomotive and the under-cutter were 
the first practical applications of electricity to coal mining, but the 
field for tue electric motor extended very rapidly, and now 
embraces all purposes for which power is required underground, 
and in surface operations as well," and ‘The severe and peculiar 
conditions which attend the distribution of power for the operation 
of mining machinery, constitute a field to which the electric 
motor seems to be especially adapted.” These points have been so far 
recognised in this country that the adoption of electricity for 
mining operations is becoming &n absolute necessity if mine owners 
are to work their collieries eeonomically. The better seams nearer 
the surface are fast disappearing, and it is becoming necessary to 
open ont the poorer and thinner seams, which could not be worked 
previously on account of the high cost of winning; hence it 
is only by the introduction of machinery worked by power 
electrically transmitted that the coal can be worked profitably. 
Hitherto the power has been transmitted by steam or compressed 
air, the former being principally used for hauling and pumping 
engines, but it is practically impossible to work a coal-cutter 
with steam. As Mr. Clarke says, “The use of steam under- 
ground is attended with many difficulties, the principal of which, 
perhaps, are the condensation in the long steam liues and the 
leakage at the joints. The extent to which these losses occur in 
practice is illustrated by the fact that one of the most modern com- 
pound condensing engines in the anthracite district is frequently 
operated with a by-pass open admitting live steam into the low 
pressure cylinder.” Most engineers in charge of steam pipes in 
collieries, however, would be thankful if the trouble only amounted 
to this; it is the joints and the difficulty of keeping them steam- 
tight that are the bane of their lives. Compressed air is little better. 
Certainly there is not the heat and moisture as with steam, 
but the joints are still to be kept good. Then there are.the 
receivers, with a certain amount of risk of explosion; and all the 
trouble connected with the formation of ice in the ports 
und exhaust of the engines. As to efliciency, Mr. Clarke 
sys:—'" The low efficiency of the compressed air system is due 
prineipally to inherent losses in the air cylinders of the compressor, 
and to the low ratio of expansion in the ordinary mine pump or 
haulage engine, but the transmission losses are by no means 
negligible. In a fairlv representative bituminous coal mine the 
initialair pressure is 75 lb., and the pressureat the punchers (coal- 
cutters) is 30 lb. the energy required to compress the air from 
30 lb. to 70 lb. pressure being lost in transmission. The statement 
is often made that 50 per cent. may be gained bv reheating com- 
pressed air, and this is undoubtedly true if the air is heated to a 
sufficiently high temperature and used expausively ; but the fact 
remains that reheating underground is impracticable under ordinary 
conditions" As to the comparison with electricity, the author 
says:— The principal advantages of electricity as compared with 
compressed air are the high efficiency and the flexibility of control 
and distribution. . . . The conducting wires are flexible, and readily 
conform to the mine workings, and extensions and alterations may 
be eheaply and expeditiously made, statements by no means true 
of any system of piping." | 

The only operation connected with mining that so far has given 
difficulty in the application of electric driving is that of rock 
drilling, but again quoting the author: “ During recent years, con- 
siderable progress has been made toward the development of a 
successful electric rock drill, and the performance of the electric drill 
has demonstrated that it requires less than one-fourth as much power 
as an equivalent air drill (the italics are ours). The simplicity and 
endurance of the air-drill are compensating advantages, and it can 
hardly be said that it is in any immediate danger of being dis- 
placed. There is, nevertheless, a large field for the electric drill in 
its present forms, and stimulated by the enormous commercial 
possibilities of a successful electric rock drill, improvements in 
design and construction are sure to develop from time to time.” 
Here is an opportunity for inventors! but we would warn them to 
avoid the use of springs as much as possible. A drill to be successful 
must be strong, to withstand the roughest usage, and the dirt and 
dampness which are almost inseparable in mining work, and simple 
enough in construction to be easily understcod and handled by an 
unskilled workman. 

With regard to pumping, one of the—or rather we may say—the 
mest expensive operation in mining work, the author says: “ One 
ef the most interesting developments in connection with the use of 
electricity in mining operations is the perfecting of the turbine 
pump.  Electrieally-driven reciprocating pumps are extensively 
employed for mine drainage, but a high speed rotary pump is in 
many respects preferable. The turbine pump is in effect a centri- 
fngal pump designed for service against high heads. The ordinary 
centrifugal pump is limited to heads of about 60 ft., while the tur- 
bine pump is built in single units for heads up to 500 ft., and a 
combination of units located on different levels will most success- 
fully cope with any mine drainage proposition. 'The turbine pump 
Saa à much higher efficiency than the ordinary centrifugal pump, 
vat its principal advantages in mine service are simplicity and 
: PR A pump of this type, driven by a direct-connected high- 
t x “ectri¢ motor, occupies a small fraction of the space required 
E ik m engine of equivalent capacity. The turbine pump 
mei. gage y suitable for haudling mine water, since the clearances 

‘beral, and there are no moving valves, and no wearing surfaces 


in contact, with the exception of the self-oiling bearings. These 
pumps can be started under full water pressure without by-pass 
valves or automatic attachments of any description. The starting 
torque is simply that necessary to overcome the internal friction, 
since there is no delivery until the speed of the motor upproaches 
its normal] value. The discharge valve or the suction valve of a 
turbine pump may be closed while the pump is in service, without 
disastrous results. The closing of either of these valves simply 
stops the flow of water, and the load on the motor is reduced to the 
power consumed in churning the water in the pump chambers. 
The vibration usually encountered in reciprocating pumps is 
totally eliminated in the turbine pump, as only a rotary motion is 
employed, and consequently heavy and expensive foundations are 
unnecessary .... All the moving parts are enclosed in a 
symmetrical cast-iron case which not only eusures absolute 


‘rigidity, but effectually prevents any tampering with the 


machine. The compactness and simplicity of this tvpe of pump 
are of prime importance in mining work, and, coupled with the 
high efficiency and the absence of all moving valves, it would seem 
that it is in many respects ideal for mining service." The 
advantages of this type of pump have been recognised for some 
time both in this country and abroad. An English firm is pre- 
pared to supply motor-driven turbine pumps to deal with heads of 
1,000 ft. in a single lift; and at a colliery in Westphalia a pump of 
this type is dealing with 1,540 gallons per minute, against a head of 
over 1,640 ft. This pump is in two parts, each part baving four 
steps, and being driven by a separate motor. The first part draws the 
water from a depth of 13 ft., and delivers it to the second part at 
half the velocity required for the total lift, the second part 
supplying the remaining velocity. The motors are three-phase, of 
600 H.P. each, and are supplied with current at a pressure of 5,000 
volts, the speed being 1,035 r.p.m. 

As an instance of the endurance of motors, so necessary in mining 
work, Mr. Clarke gives the following: “Several months prior to 
the late South African war, there were installed in the Knight's 
Deep mine, 12 Knowles horizontal triplex pumps. each driven by a 
50-H.P., 110-volt alternating current induction motor. The power 
was distributed at a voltage of 2,300 from a central plant, and 
three 15-x w. step-down transformers were installed with each motor. 
Shortly after the war broke out, operations were suddenly suspended, 
and the pumping stations were submerged by the rapid rise of thc 
water. The various motors and transformers remained under from 
500 to 1,000 ft. of water until peace was declared, 24 years later, 
when tie mine was unwatered and the electrical apparatus removed 
to the surface. Three of the motors were stripped and completely 
rewound, but.the condition of the insulation seemed to indicate 
that rewinding was unnecessary, and the remainiug nine motors 
were accordingly thoroughly dried in an oven and treated with an 
insulating oil. - After a rigid test, these motors were again placed 
in regular service underground, and the transformers were treated 
in the same manner, with equally satisfactory results. Such an 
occurrence as this certainly manifests in the electric motor that 
attribute of endurance which is such an important requisite in 
mining machinery.” 

The author then deals with fans, and points out bow easy it is 
with electrical, transmission to place small fans underground to 
increase the ventilation in positions where the circulation is tuore 
or less inadequate, which is often the case, however powerful the 
main ventilating fan may be, and he cites an instance where a 4-ft. 
diameter disk fan with a capacity of 35,0CO cb. ft. of air per minute, 
against a water gauge of 3 in., driven by a 10-H.P. 800 r.p.in. motor, 
situated in a remote part of a large mine, bas reinforced the local 
ventilation to a surprising extent. For driving fans the electric 
motor is vastly superior to auy stcam engine, as when provided with 
self-oiling bearings it will run for months without any attention 
beyond an occasional inspection. 


American Boiler Practice.—We are apt to consider 
that in the matter of standard practice America is ahead of our- 
selves, but through an occasional rift we are sometimes treated to a 
glimpse of the medley of confusion which mnst really exist in the 
United States. Different States have different laws, and apparently 
even different cities have different laws, and in respect of marine 
boilers, under the authority ef the Board of Supervising Inspectors 
of Steam Vessels, a steamboat on the River Mississippi or its tribu- 
taries can, or could a few years ago, carry a steam pressure 20 per 
cent. higher than other U.S. vessels. Now we realise that the 
inspector of boilers and elevators for the city of St. Louis has, 
apparently on his individual responsibility, sent out notice that 
certain boiler shells carrying more than 151b. pressure he might have 
said all, while he was about it) must have longitudinal seams butted 
and strapped. The rule is good enough to be made a general rule, 
but evidently it is not general practice. If each city inspector has 
his own rules, there must be a fearful condition of uncer- 
tainty about American boiler practice. In the City of New 
York the police do the boiler inspection. A few helmeted 
desperadoes drive up in a van with a force pump, seize an uafor- 
tunate boiler, put a trifle more water iuto it than it will fairly 
hold, and leave it stretched and weakened with n quite unwarranted 
certificate that, being reduced in strength by the test put upon it, it is 
now safe to work until uext assault and battery. No one but a born 
fool would puta boiler to such a casually applied hydraulic test with 
any expectation of securing safety or proving a fault, though such 
casual tests do greatly help incipient faults to develop and prove 
themselves afterwards under steam pressure half that used in the 
hydraulic test. 
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NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. TuoMPsoN & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


11,9014. “Improvements in mounting and heating cylindrical thermo-electric 
. eneratorg," COMPAGNIE THERMO-ELECTRIQUE (SYSTBME HERMITE) SOCIETE 
ANONYME. (Date applied for under Patents Act, 1901, May 3rd, 1905, being date 
of application in France. An invention comprised in Application No. 11,301, 
&ted May 30th, 1905.) August 1st. (Complete.) 


15,606. ‘Improvements in the manufacture of metal articles by electro- 
deposition," F. I. Gigs. July Slst. 


15,658. **Improvements in and relating to telephone attachments." N, E. 
Damice. July 31st. (Complete.) 

15,678. “ Electric lamp bulb and method of and apparatus for finishing 
same." G. P. McDoxwwELL. (Date applied for under Patents Act, 1901, 
November 2nd, 1004, being date of ipi ication in United Btates.) July 13st. 
(Complete.) 

15,681. “Improvements in electric rotary switches or wipe contacts." 8. 
HixpLey. August jst. 

15,690. ‘‘ An improved system of electric road traction." A. L. SHEPARD. 
August 1st. 

15,739. ‘‘Antiseptic mouth-piece on transmitter, for telephone or speaking 
ubes.” J. V. WEDGWOOD. August lst. 

15,159. “Improvements in self-releasing brake handles for electric tramcars 
and other vehicles." M. BELMonpo. August Ist. (Complete.) 

15,769. *' Improvements in electric soldering irons.” Tur BRITISH 
TuHoxsoN-HovsrToN Co. Lr». 
August Ist. $ 

15,770. “Improvements relating to the insulation of e'ectric conductors." 
Tue British THoM8SOoN-HovsToN Co., LTD. (The General Electric Co., United 
States.) August lst. 

15,791. “Improvements in the operation of points or signals for electric rail- 
ways." G. W. SOMERVILLE and O. Hicks. August 2nd. 

15,810. **Apparatus for electrically ringing church bells and the like." J. R- 
Fyre and E. Meyer. August 2nd. 


15,819. “ Improvements in an relating to automatic electric circuit-breakers."' 
L. Rospinson & Co., Ltp., and J. D. Apams. August 2nd. 
15,827. “Improvements in electrical carbon brushes and in holders for same.” 


F. J. H. Baker. August 2nd. 


15,896. “Improvements in electric wiring." 
Complete.) 

15,860. “Improvement in dynamo-electric machines." THE BRITISH 
Tromson-Houston Co., LTD. (The General Electric Co., United States.) 
August 2nd. 

oe “An improved electric press for bells.” 
2nd. 


R. F. Yorkr. August 2nd. 


F. F. Rosinson. August 


15,871. **An improved box for enclosing switches, fuses, or the like." G. O. 
Donovan. August 3rd. 


15,880. '*An improved sparking plug for internal combustion engines and the 
like." A. E. Lamkin. August 3rd. 

15,830. “ Improvements in or relating to switches for electrically driven 
motors." J. STRATTON and E. A. CLAREMONT. August 3rd. 


15,910. “ Improvements in vapour electric apparatus. THr BRITISH 
THOMSON- Houston Co., Ltp. (The General Electric Cos United States.) 
August 3rd. 


15,940. “An improved type of four-way disconnecting street box for the 
distribution of electricity by single, triple-concentric or three-core mains." 
T. Henwoop. August 4th. 


15,945. ‘‘ Novel or improved electro-magnetic motor." 
L. L. MortTeELL. August 4th. 

15,969. **Improvements in coin-freed apparatus for the supply of electric 
current," J. HikELEY and THE NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY Co., 
"n August 4th. 


5,976. '*Improvements in PE P mechanism.” L. L. BIGELOW. 
Aa 4th. (Complete.) 


H. R. MonrTELL and 


994. “Improvements in electrical ignition apparatus.” H. E. Corr. 


15 
August 4th. 


15,996. **Improvemente ln or relating to globes or the like for electric lamps 
or other purposes." E. BoHM. August 4th. 


16,008. '*A method of increasing the capacity of electric accumulators.” M. 
RoLorr. August 4th. 


16,024. “Improvements in and relating to telephone office systems and to 
m ‘thods of establishing connections therein." C. Lean. (Deutsche Tele- 
hon werké R. Stock & Co. G.m.b.H., Germany.) August 4th. (Complete.) 


16,067. ‘Improvements in and relati to magneto ignition apparatus for 
u.e with internal combustion engines.’ -Gawron. (Date applied for under 
Patents Act, 1901, August 6th, 1904, being date of application in Germany.) 
August 5th. (Complete.) 


16,008. “Improvements in rheostats, controllers, and starting switches for 
e'ectro-motors." J. R. Craia, Jun. August 5th. (Complete.) 


16,072. “Improvements in or relating to electric cells." A. LoEB. August 
5th. (Complete.) 


16,075. ‘* Improved means for supplying and cutting off currents of high 

potential to and from conducting lines." SrEMENS-SCHUCKERTWERKE G.m.b.H. 

(ate applied for under Patents Act, 1901, February 23rd, 1905, being date of 
application i in Germany.) August hth. (Complete. ) 


16,079. “ Improvements i in or relating to interrupters for making or breaking 
electric circuits." A. L. Davis, August 5th. 


16,080. * Improv ements in or relating to interrupters for making and breaking 
electric circuits," A. L. Davis. August 5th. (Complete.) 


16,083. “Improvements in electric telegraph apparatus for transmitting indi- 
cations corresponding to a transmitter handle.": J. Ropinson. August 5th. 

16,088, ‘* Improvements in or relating to means or apparatus for supplying 
electric current to telephonic apparatus. " E. A. GRAHAM. August 5th. 


" PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
'THoMPSON & Co., 922, High Holborn, W.O., and at Liverpool, price, post 
free, 9d. (in stamps). 


1904. 


Rr ssTZRING, APPARATUS Fon ELECTRICITY. J. H. Henderson and C. Napier 
Higgin. 10,936. May 11th. 


AnwuaTURES OF DyNAMO-ELECTRIC MACHINES. W. A. Ker and Paterson, Cooper 
ani Co., Ltd. 11,141. May 14th. 


DISTRIBUTION OF ALTERNATING CURRENTS. A. F. Berry. 11,363. May 17th. 


LUNG DEVICES FOR FIRE BRIGADE COMPETITIONS AND THE LIKE. A. E. Nicholls 
and A. C. Brown. 12,213. May 30th. 


(fhe General Electric Co., United States.) 


DniLLINOo Macuines. H. A. Jones, H. Parks and the Phoenix Dynamo Manu- 


facturing Co., Ltd. 12,445. June Ist. 


ELEcTaicaLLy-DrRIVEN Fans. Veritys, Ltd., 
June 2nd. 


IGNITION APPARATUS FOR INTERNAL CoMBUSTION Motors. H. du Cros. (Societe 
nonne de Anciens Establissermenta Panhard & Levassor, France.) 12,741. 
une 6th. 


TRAIN DESCRIBER oR IxDicATOR. D. Wells. 12,840. June 7th. 


ELECTRICALLY HEACZD GAUFFER MOULDS AND OTHER SIMILAR ÁPPABATUS. A. J. 
Boult. (Société Dubois et Emery, Switzerland). 13,136. June 10th. 


APPARATUS FOR PROVIDING TELEPHONE COMMUNICATIONS FOR Use AT FIRES. 
J.C. Merryweather. 13,173. June 10th. 


Cinctir BREAKERS OR SWITCHES. J. Liddle. 20,846. September 28th. 


ADJUSTING TRAIN RAIL POINTS FROM THE CAR. J. E. Macaulay. 21,642. 
October 8th. 


SwITCHBOARDS FOR TELEGRAPHIC, TELEPHONIC, AND OTHER ELECTRICAL SYSTEMB. 
B. J. B. Mills. (W. P. Hammond, United States.) 25,898. November 20th. 


Crirccit Protectine Devices. W. Schaffer. 26,679. December Tth. 


HANGERS OR Ears FOR OVERHEAD ELECTRIO TROLLEY WIRES. 2X Heap, J. 
Bailey and R. Billington, A. Richardson, J. Haydock and. T . 8. Jones. 
27,135. December 13th. 


VAPOCR ELECTRIC APPARATUS. J. T. H. Dempster. 27,697. December 17th. 


TELEPHONE STATION INSTALLATIONS. Siemens Bros. & Co., Ltd. (Siemens and 
Halske Akt. Ges., Germany.) 28,455. December 27th. * 


ErLEcrRo-DEPOS8ITION OF METALS. W. R. King. 28,601. December 28th. 


and C. B. Walker. 12,467. 


1805. 


CONTROLLING TH& LUMINOSITY OF ELECTRIC LAMPS AND THEIR CONRSUMPTION OF 
ELECTRIC CURRENT. F.A. Hunter. 392. January 9th. 


APPARATUS For OPERATING Gas Tars AND ELECTRICALLY IGNITING THE Gas. 
J. G. Lorrain. (Soc. Anondes Allumeurs-extincteurs Automatiques.) 1,231. 
January 21st. 


BURNISHING Toons FOR USE IN THE ELECTRO-DEPOSITION OF MkETaLSs. J. C. 
Jobling and H. C. Harrison. 2,632. February 9th. 


LINE SELECTORS FOR TELEPHONE AND LIKE SYSTEMS. 
February 13th. 


SPARKING PLUG FoR INTERNAL CoMBusTION ENarNES. L. Boulez. (Date 
applied for under International Convention February 22nd, 1904.) 3,591. 
February 21st. 


ELectric GLow Lamps. L. Scholvien. (Date applied for under International 
Convention September 29th, 1904.) 5,836. March 20th. 


ALTERNATING CURRENT ELECTRIC Motors. B. G. Lamme. (Date applied for 
under International Convention May 3rd, 1904.) 7,295. April 6th 


TERMINAL RODS OR CONDUCTORS OF SPARKING PLUGS FOR INTERNAL COMBUSTION 
on ExPLosieN Enoines. F. R. Sims and R. Bosch. 1,824. January 23rd. 


IoNirios Device fon ExPLosroN Exeines. H. de la Valette. (Date applied for 
under International Convention, January 28th, 1904.) 1,754. January 28th. 


DEVICES FOR EXERTING AN ELECTRO-MAGNETIC INFLUENCE ON THE ARC OF 
Evectaic Arc Lamps. T. L. Carbone. 3,438. February 18th. 


Detonator Fuses ror ELECTRIC BLasTiNG. F. Render. 8,554. February 2lst. 


Arc Lamp EtgcTRODES. British Thomson-Houston Co., Ltd. (General Electric 
Co., United States.) 257. January 5th. 


PROCESA Fon NeuTRaLisina STATIC ELECTRIC TY. W. H. Chapman. 2,474. 
February 7th. 


ELECTRIC INCANDESCENCE LAMP FiTTINGS. F. W. Suter. 2,989. February 13th. 


PLATES FoR SECONDARY BATTERIES. W.P.Thompson. (Pfluger Accumulatoren- 
Werke Ack.-Ges., Germany.) 315. January 6th. 


MaGNeETic Compasses. F. Wilke. 47. January 2nd. 


PROTECTIVE APPARATUS FOR ALTERMATING CURRENT Circuits. H. P. Davies and 
F. Conrad. (Date applied for under International, Convention, January 
90th, 1904.) 352. January 7th. 


SPRING Jacks FOR TkLY*PHONE SwiTCHBOARDS, Siemens Bros. & Co., Ltd. 
(Siemens & Halske Act.-Ges., Germany). 2,266. February 4th. 


ELECTRICAL FirrTiNGS, J. Dugdill. 4,892. March 8th. 


MicRo-TELEPHONES OR INSTRUMENTS CONTAINING A TELEPHONIC RECEIVER AND 
TRANSMITTER IN ONE Casinc. I. B. Birnbaum. (Tenelhon Fabrik Akt.-Ges., 
vormals J. Berliner, Austria.) 6,865. March Sist. 


ELEcTRIC HEATING OF ELECTRICALLY PROPELLED VEHICLES. The Union Elek- 
tricitats-Gesellschaft. (Date applied for under International Convention, 
March 16th, 1904.) 789. January lith. 


MEASURING INSTRUMENTER. F. Conrad. (Date applied for January 20th, 1904.) 
923. January 17th. 


ARRANGEMENT OF MULTIPLE SWITCHBOARDS FOR TELEPHONE EXCHANGES. 
Siemens Bros. & Co., Ltd. (Siemens & Halske Akt.-Ges., Germany.) 3,409. 
February 18th. 


DEVICES FOR PREVENTING THE OvERCHARGING OF EL&OTRIC CABLES. Land and 
Seekabelwerke Akt.-Ges. (Date applied for under International Convention, 
March 31st., 1904.) 3,510. February 20th. : 


ELECTRO-MaGNET18 FOR Use iN ELECTRIC Mxrrens. O. T. Blathy. 493. 
January 10th. 


IxauLATORS FOR ErLkEcTRIC Conpucrors. Marconi’s Wireless Telegraph Co.‘ 
Ltd., and G. E. Turnbull. 1,681. January 27th. 


ELECTRICAL CLOCKS. G. Schonberg. 93,971. February 17th. 
SPARKING PLUGS. T.F. Rene. 4,062. February 27th. 


DEVICES FoR EXERTING AN ELECTRO-MAGNETIC INFLUENCE UPON THE ARCS OF 
Ecectric Arc Lamps. T. L. Carbone. 3,280. February 16th. 


GLOBES FOR INSULATION Purposes. K. Welbeir. 3,442. February 18th. 


P. Hardegen. 2,989. 


DEVICES FOR PREVENTING THE OVERCHARGING OF ELECTRIC CABLES. Land and 
Seekabelwerke Akt.-Ges. (Date applied for under International Convention, 
March 31st, 1904.) 3,511. February 20th. 


ATTACHING ELECTRIC INSULATORS TO TUBULAR OR LIKE ARMS OR BRACKETS. 
Siemens Bros. & Co., Ltd., and G. W. Perry. 6,286. March 24th. 


ALTERNATING CURRENT CommuTaTOR Motors. Zani. 518. January 10th. 


APPARATUS FOR AUTOMATICALLY INDicATING Loss oR PASSAGE OF ELECTRIC 
CcrreNT. Wieland. 881. January 16th. 


SECURING LAMINATED CongES oF DyNAMO-ELECTRIC MACHINES. . Burke. 1,990. 
January 31st. 


DyNaMo-ELkcTniC Machines. Burke. 1,921. January Sist. 
RESISTANCE FoR ELECTRIC CURRENT. Hopfelt. 3,401. February 18th. 


APPARATUS FOR ABSORBING GASES BY A LIQUID UNDER THE ACTION OF THE SILENT 
ELECTRIC DISCHARGE. 17,101. April 4th. 
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TYPES OF SCIENTIFIO PAPERS. 


ALTHOUGH councils and members of all institutions (save 
the British Association which is picnicing on the veldt) 
are now at rest from the labour of meetings, presidents-elect 
and potential readers of papers for the coming winter session, 
perhaps labour with a certain sense of uneasiness with 
regard to the papers or addresses which they are about to 
read. To all, except presidents and chairmen of local 
sections to whom. we would not presume to tender advice, & 
dictum of Scott Russell’s may be commended. Writing 
about 60 years ago concerning that philosopher's stone of the 


mechanical engineer, the rotary piston engine, Scott Russell 


said : “ It is, indeed, a matter of general regret, not limited 
to rotating engines, that false pride should prevent men 
from publishing the results of such experimenta as may not 
be perfectly successful in accomplishing the objects originally 
intended. It should be recollected that, as evidence of the 
truth or falsehood of some great principle, no experi- 
ment is valueless if simply ‘and faithfully described, 
and that if it do not serve as a signal post to 
point the way to truth, it may at least move useful as 
a beacon to warn from the path of error. À great 
many papers are written in the spirit of this adjuration. Of 
recent examples, the Iron and Steel Institute ‘has furnished 
a remarkable number, prominent among which was Mr. 
R. A. Hadfield's paper on “ Experiments Relating to the 
Effect on Mechanical and Other Properties of Iron and its 
Alloys, produced by Liquid Air Temperatures,” in which | 
some 1,100 experiments were made, some of these on alloys 
manifestly useless to the engineer on account of their intract- 
able nature and extreme hardness. 3 
The Institution of Electrical Engineers, both at head- 
quarters and at its local sections, can point to few, if any, 
papers of this order. It is not that an immense amount of 
experiment and testing is not taking place im various works 
and stations throughout the country, or that these investi- 
gations are not being recorded by those responsible for them. 
These records, unhappily, grow dusty in pigeon holes, and it 
is more than probable that duplicates may be found in 
several works, each firm being ignorant of the existence of 
similar parallel investigations. un 
In the 
first place, there is the feeling that although the avenue to 


The motives making for secrecy are two-fold. 


success is not yet discovered, the publication of information 
already secured would serve to put rival firms on the track, 
In the 
second place, when a man is convinced that further essay 


and allow them to reap the fruits of others’ sowing. 


would be fruitless, there is the natural disinclination to 


announce from the house-tops that one has been pursuing a 
will o' the wisp, that one has been butting against a brick 
wall without avail. 

The proceedings of various institutions, and the records 
of the technical Press, contain much of interest and value | 


to the engincer. It is probable, however, that the unwritten 
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history of engineering investigation would surpass in interest, 
if not in value, many of the records of success which so 
many rush to acclaim. A little more give and take and 
concerted research work would do much to aid in 
the maintenance of British commercial supremacy. In 
Germany two mammoth undertakings pooled their wireless 
telegraph patente, while the Marienfelde-Zossen high speed 
railway experiments were carried out by a syndicate, to which 
these same firms contributed both money, material, and 
brains. The chief hope of British economy of investigative 
effort, if the present spirit of reticence continues, would be 
in the National Physical Laboratory at Teddington. The 
Engineering Standards Committee, or rather its electrical 
sub-committee, has had recourse to Teddington for the 
clearing up of several matters. If by ite example the 
Standards Committee can ensure that there be for the future 
_ less isolated research and less suppression of what might be 
beacon lights to warn from paths of fruitless endeavour, 
it will service to electrical manu- 
facturing industries. Meanwhile, the manufacturing sub- 
committee of the Institution of Electrical Engineers might, 
in place of holding an annual tea-meeting to co-opt new 
members, draw up a list of subjects requiring investigation, 
and ask for monographs from technical firms on these, 
and also on subjects which they had found barren of 
result. 


render no mean 


IT is sufficiently obvious to most that 
controllers which burn up,.do so because 
some live part has * gone to earth." In 
other words; an arc has been started between the live part 
and the earthed framework, or some other portion of the 
controller which is at or near earth potential, and being 
started, has held until something happened to disrupt it, 
As a general rule, these arcs are scet up between the trolley 
or resistance fingers and the frame, and Mr. Sydney W. Ashe, 
in the Engineering News, U.S.A., explains why it is that the 
arc holds long enough to do the damage which is often seen. 
Why does not the circuit breaker open, or why does not the 
fuse blow before the arc becomes dangerous ? 

The answer is as simple as the question. Because the 
, current passing along the arc is insufficient to work either of 
the safety devices, and all the damage may be done before 
the current rises above the limit at which the circuit breakur 
will open. 

A 50-ampere arc is a thing to treat with respect, and it is 
quite tapable of burning holes through the door or the cover 
of a controller while the motorman is wondering where the 
noise of it is coming from. Mr. Ashe, in fact, determined 
the time taken by a 100-ampere arc to find its way through 
a metal plate as thick as a controller casing, and found it to 
vary from two-thirds of a second to one second. Few 
circuit breakers are set below 100 amperes, so there is room 
for the imagination to run riot amidst the horrible thiugs 
that may occur when once an arc starts. 

As a matter of fact, these horrors do not come to pass, 
and the are contents itself with scorching the motorman’s 
breeches and sending the controller into the shops for a 
week; but the heavier tramear currents become, the more 
danger there will be until the universal type of controller is 
modified to suit the altered conditions, and we agree with 
the closing remarks of the article mentioned above: ** The 
only way to eliminate the burning-out trouble is to use as a 
controller a modified form of the contactor system of control 
employed for heavy traction work, in which the heavy train 
line circuits are opened and closed. by perpendicular break 
contactors located under the floor of the ear, and. the ares 
are extinguished by blow-out magnets.” 


Controller 
Flares. 


THE occasion of ‘a strike of any magni- 
Compulsory tnde usually gives rise to clamour for the 
Arbitration in establishment of a court of conciliation 
Trade Disputes. | 
whose function should be the settlement of 
disputes between employers and employed. Were it possible 
for the State .o intervene for the purpose of preventing 
labour warfare, ite intervention would be welcomed on all 
hands; but there are certain unwritten laws of supply and 
demand which must override even the power of Parliament, 
although, according to a maxim of the British Constitution, 
it is able to do anything. The mother of Parliaments has 
hitherto refrained from saying to the employer, * You shall 
employ so many workmen and no more, or *" You shall 
only employ workmen at £ per week,” and she has 
also refrained from telling the workman, * You shall work 
for £ a week.” Why? Because it is impossible to 
enforce any such laws without inflicting the grossest injus- 
tice upon innocent persons. Some of our Colonial Parlia- 
ments, however, are not deterred by these nice considera- 
ions. For some years a Conciliation Act has been in force 
in New Zealand, and from time to time we are informed 
how it works in practice. It appears that if a strike takes 
place in this Colony, a Court of Conciliation has power to 
declare the terms upon which the dispute shall be settled. 
If it be a question of wages it fixes the scale. If the 
representatives of the workmen complain that too many 
apprentices are being employed, the Court directs the 
employers to dismiss a specified number of employés. 
According to a statement which recently appeared in the 
Times,a firm in New Zealand have recently been ordered 
to dismiss 28 girl apprentices, although there was ample 
work to keep all the girls fully occupied at good wages, 
and although the difficulty of obtaining skilled labour was 
becoming more and more difficult. The employers sent 
a letter to the parents of one of the girls, explaining 
the circumstances in which she was dismissed, and 
making particular mention of the fact that there was 
no personal ground of complaint against her. This is one 
of the results of the New Zealand Conciliation Act! Were 
it not that the Colony appears to be under the heels of a 
labour party, we should have thought that a Court of Con- 
ciliators which has power to make such an order would be 
deprived of its jurisdiction at once; but it seems that the 
Act in question was passed for the express purpose of enab- 
ling the Court to make orders of this kind. In this case 
the employers were content to obey rather than pay a heavy 
fine; but we can well imagine cases in which employers 
might say, * If my business is to be interfered with I shall 
cease to carry it on.” Then where would the trade union 
be ? In our opinion the evils attending this pernicious kind 
of legislation cannot be made too widely known; and 
although we are confident that the more enlightened amongst 
the English labour party would hesitate to ask for the 
establishment. of a Court vested. with such extraordinary 
powers, it is the policy of many unions to curtail the supply 
of apprentices. 


Ir has already been pointed out that 


Blast Furnace hile there “s very little available water- 


Gases and 


Electrolytic Power in Great Britain, there is its 
Industry. equivalent in the distribution throughout 


the country of blast furnaces which are 
simply huge gas producers, and are pouring out great 
volumes of gas that arf but fractionally utilised. AU this 
gas might be converted into electric. power if properly 
utilised. This fact has been frequently emphasised for 
several years. But it has always been a weak place in the 
arguments for utilising blast furnace gus that except such 
portion as could be used for 24 hours per day in the iron- 
works themselves and such portion as might be used for 
tramway purposes perhaps for 16 hours out of the 24, there 
would always remain the fact that for many uses the day 
would be of 10 hours only, and more than half the total gas 
would go to waste. Now, with electrolytic work there will 
be the possibility of using power continuously, and, consider- 
ing the nearness of the gas supply to centres of labour. 
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there should be very little difficulty in establishing 
in this country a very considerable electrolytic industry 
such as has already been established in Switzer- 
land and the Haut Savoie. The head works of 
a water-power scheme are almost invariably very costly, so 
that a water supply, if not expensive to run, has to carry a 
considerable weight in capital charges.  'To utilise blast- 


furnace gas the headworks are not extravagantly costly, and - 


they bid fair to become less costly as improved methods of 
cleansing the gases of dust are perfected ; while, as regards 
the power developed, it is likely that this will cost less than 
steam power would cost with the most economical engines, 
because of the superior efficiency of the gas engine. 
Aluminium and caleium carbide have, 80 far, been the two 
main products of the electrolytic furnace, but they by no means 
exhaust either the possible or the probable list of substances 
that may be manufactured by the aid of cheap electricity. 
The sooner this is recognised the better will it be for our 
industrial position. Already it is said, owing to the 
folly of Durham coke-makers, who persist in employing the 
beehive oven, German coke made from Durham coal is being 
sent into this country. It is, of course, made in recovery 
ovens, and so valuable are the products recovered that the 
coke is by way of being a waste product. Coke oven gas, 
after parting with its tars and other matters, could well 
furnish the power for an electrolytic factory, and a profit to 
the British eoke-maker, which he now burns off to the 
pollution of the atmosphere. 


We had occasion last week to refer to the 


ASIN educational facilities in electrical engineer- 
ngineering .. . ! 

'a e ing in connectic j 7 Tniver- 
Riuestíon & in connection. with the Kyoto Univer 


sity in Japan, and we are pleased to note 
from the Canadian Electrical, News for 
June that Canada is not to be behindhand in this direction. 

The electrical engineering department of McGill Univer- 
sity, Montreal, is under the charge of Dr. R. B. Owens and 
Prof. L. A. Herdt, and owing to the liberal endowments of 
Sir William MacDonald and others, the electrical labora- 
tories have been very finely equipped for teaching purposes. 
There are in all five -electrical laboratories located in the 
MacDonald Engineering Building, and these consist of a 
direct-current laboratory, an alternating current laboratory, 
a laboratory for special research work, a high-tension labora- 
tory, and a standardising laboratory. - 

The buildings are, of course, electrically lighted through- 
out, the current being generated on the premises. The 
generating plant, which is in the basement of the Engineering 
Building, consists of five boilers and four direct-coupled 
generating sets. Two of these consist of horizontal engines 
connected to 75-KW., 125-volt generators. Que is a 30-Kw. 
Willans set and the other is a 30-KW. set running at 50 volts, 
which is used_for boosting purposes for charging the battery. 
The battery is said to be one of the largest in Canada and has 
a capacity of 300-Kw. hours at an eight-hour discharge rate. 
There is, of course, the usual main switchboard, and each of 
the power and lighting circuits is equipped with integrating 
Wwaltineters. 

A special feature of the dynamo laboratory is that there 
are no overhead belts or shafts, each dynamo being driven 
hy a separate motor eonpled direct and provided with 
meaus of speed regulation. A two-ton hand travelling crane 
permits of these coupled sets being moved about from place 
to place, and, of course, no permanent holding down arrange- 
ments are necessary, The machines are each mounted on 
benches 15 in. high, under which is a concrete wire duct 
containing heavily insulated supply cables, means being 
provided so that any generator or motor can be connected up 
‘to any of the circuits by means of a bayonet connection, for 
testing and experimental purposes. 

‘Three separate sets of experimental batteries, each com- 

prisuig 61 cells, with a 25 amperes normal discharge rate, 
are fitted up in the laboratories, and these can be thrown 


into end or series as desired, giving 110, 2230 or 
330 volts. É | 


in Canada. 


In the alternating current laboratory a somewhat similar 


arrangement is adopted, that is, each generator is direct 
connected to a continuous current motor, which is provided 
with a differential winding, so as to maintain a constant 
speed over a wide range of load. These motors can be 
connected up to any of the supply circuits in the same way 
as in the continuous current laboratory. 

There are no class demonstrations in the laboratories, the 
system of teaching being that the students are divided np into 
groups of three or four men each. The particular work on 
which any group is engaged, is explained to them in the 
laboratories by the professors or demonstrators, and is carried 
out under the direct supervision of the professors. Each 
group can be put in charge of a complete piece of apparatus, 
including, say, a generator with its motor, and, if necessary, 
a separate source of supply, and with all the necessary 
apparatus for controling and measuring the speed of the 
motor, and means of absorbing the power generated either 
by water or wire rheostats, and, of course, all necessary 
measuring instruments. In this way each group is indepen- 
dent of any other group, and is practically in the position of 
of having a complete experimental laboratory of its own. 

In the high-tension laboratory the equipment con- 
sists of four 10-Kw., 5,000-volt transformers, a switch- 
board, Stillwell regulators and a Kelvin electrostatic volt- 
meter reading from 15,000 to 150,000 volts, together with 
other apparatus. The whole of this H.T. equipment is now 
installed in a fire-proof concrete room specially built for its 
reception. 

In the standardising laboratory are standard Weston volt- 
meters, ammeters and wattmeters, Kelvin balances, electro- 
static voltmeters, potentiometers, and also a  Ewing's 
hysteresis tester and permeability bridge. In this laboratory 
all kinds of testing are carried out, and every year from 200 
to 300 college instruments are standardised, besides a good 
many instruments from outside. : 

There would appear now to be very little need for 
Canadians to come over to the mother country, or go to 
America, in order to get a thorough education iu electrical 
engineering. 


IN a recent number of Electrical World 

a ae and Engineer Dr. Monroe Hopkins des- 
ata Gun Factory, ‘Tibes the methods of driving the gun 
lathes in the Washington Navy Yard Gun 

Factory, some of the details of which are interesting. Seven 
of the lathes are capable of turning 14-in. guns, and another 
is designed for a 16-in. weapon. The lathes were originally 
mechanically-driven by the usual cone and belt arrangement, 
but are now electrically-driven by shunt-wound motors. These 


motors are of the Crocker-Wheeler pattern, six-pole type, 
capable of delivering 56 H.p. The armatures are coupled 
direct to the lathe. The motors have been specially designed 
to take the place of the cone pulleys on the head stock of the 
lathes, the armatures being mounted on a hollow bronze 
bushing which slips over the cone shaft. Current is supplied 
to the motors on the multi-voltage system, six voltages 
ranging from 37 to 220, being available. The speed of the 
motor on these voltages ranges from 444 to 111, and the 
motor is good for 30 H.P. at any speed. Lower speeds can 
also be obtained by series regulation where lower powers are 
required, or by means of a back gear the full power can be 
obtained. By means of the multi-voltage and back gear a 
total range of about 10/1 is possible, with the possibility 
of reducing down to th full speed when desired for 
adjusting the. work or setting the tools. The speed is 
regulated by means of a Crocker-Wheeler four-wire con- 
troller placed near to the tool carriages. On passing from 
one voltage to another, a solenoid switch opens and inserts a 
buffer resistance in the armature circuit to prevent any un- 
due rush of current. This resistance is autoinatically short- 
circuited at the end of a few seconds. Push buttons are 
located on various parts of the lathe, so that the machine can 
be stopped instantly in case of emergency. For running the 
heavy tool carriages rapidly along the bed, a separate 10- 
H.P. motor is used. By this arrangement considerable saving 
of time is effected. | It is said that the present installation is 
saving the Government at least £2,000 a year, over the old 
steam-driven system. 
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NOTES ON MAINS WORK AND FAULT- 
FINDING.-L | 


Bv G. C. KNIGHT. 


* 


T uorE my brother engineers will forgive me for inserting 
in the course of these articles some very elementary advice ; 
but I know from painful experience that some of the things 
.here advised are frequently lefe undone, and others con- 
demned, are frequently done ; it appears, however, that these 
articles would be incomplete without reference to these 
matters, and the hinte here given will be useful to some, at 
least, of my readers. 

When laying any cable, be it feeder, distributor or service, 
its situation and gauge are, of course, marked on the maps. 
Many engineers consider this all the record that is needed ; 
others record in a book its insulation resistance between 
poles and to earth; few do more. There it lies, and 
nothing more in the way of testing is done to it, except an 
insulation test at more or less rare intervals, unless a fault 
occurs. Now, this is not sufficient. You have not here 
the data to enable you to locate a fault in the most expe- 
ditious manner. 

[ recommend in addition to the above, that in an indexed 
book or portfolio the following records should be kept :— 

The length, gauge or cross-section, preferably the latter 
or both ; description (i.e, type of cable, insulation, sheathing 
` or armouring, if any, and method of laying) : copper resist- 


ance caleulated from formula Ry = “0000255 L (where L = 
A 


length in yards, and 4 = cross-sectional area in sq. in.) ; 
copper resistance from actual test, and insulation between 
poles, and from each to earth. All those details, which are 
invariable, should be used as a heading, the rest in columns, 
with a column for dates, to keep a record of their variation. 
It might not be a bad plan to keep a record also of the 
position of the natural resultant fault, but I have never done 
this, and have never found myself thrown much out in a 
test by it& omission. 

In addition to the ordinary maps, it is convenient, 
though certainly not absolutely necessary, to make plans of 
distributors on squared paper, showing the main cable as if 
straightened out and services in the same condition at right 
angles to it, the divisions of the paper serving as a con- 
tinuous scale for reading the lengths. A plan of this sort is 
very convenient when fault-finding, much more so than an 
actual map, where the cable follows any sinuosities of the 
road, and no allowance is made for the difference in length 
between level and hilly roads. 

One last piece of advice is this: Where you lay a distri- 
butor, fed from one end only, never bury the far end in such 
a manner as to render it inaccessible. It is often con- 
venient, and even necessary, to test from both ends. If the 
circumstances do not seem to justify you in putting down 
.& proper disconnecting box at the far end, the ends 
of the cores can be sweated into thimble lugs. These 
can be attached to upright hrass bolts furnished with double 
nuts at the top ends, the whole enclosed in a blank end box, 
and the box filled with bitumen up to the bottom of the 
nuts, and then with paraffin wax to the top. This may be 
buried if desired ; but the expense of bricking up is not 
great, and is well repaid by the greater accessibility. 


TESTING AND FAULT-FINDING. 


For the measurement of insulation resistance there are 
wany instruments, as the ohmmeter with generator or 
battery, the galvanometer and shunts for direct comparison 
with a standard resistance, the Wheatstone bridge, &c. 
Where great accuracy is not required the ohmmeter is to be 
recommended on account of its simplicity. The arrange- 
ment of galvanometer and shunts is very simple also, and if 
by a good maker, quite accurate enough for all ordinary 
purposes. The bridge is the most accurate of all, but when 
fitted with the necessary high-resistance coils for insulation 
testing, is costly. 

For the measurement of copper resistance, nothing is 
reliable but the bridge, which in this case is by no means 
costly. It is, of course, possible to measure copper resist- 


ance by direct comparison, also by a new type of ohmmeter 
recently brought out for that purpose; but accuracy is in 
this case so essential that I certainly recommend the bridge. 
All these apparatus are so well known that they need no 
description. 

Now, when a fault arises and requires localisation, many 

engineers, men whose opinion carries weight, recommend 
the system of “cutting and trying " on the ground that it 
saves time, and that the apparatus necessary for finding the 
fault scientifically is costly. I propose to show that both these 
statements are inaccurate, and to point out methods of 
finding any ordinary fault rapidly, and with cheap 
apparatus. 
. First then, with regard to cutting and trying. If by the 
word “cutting” one means * withdrawing links in dis- 
connecting boxes," this is all very well as they are easily 
removed and replaced. But actual cutting of cables should. 
never, in. my opinion, be resorted to, because with buried 
cables—armoured solid laid or in pipes—the time required to 
dig up and make one.cut should be nearly sufficient to locate 
a fault on the largest network, especially if you have a 
cycling assistant. Moreover, proper jointing is a slow affair, 
and no man who has once succumbed to the temptation to 
make a temporary joint in a situation that is even slightly 
damp, will ever do so again. 

The following report of an actual case will show the 
rapidity with which earths may be localieed by the loop 
test:— , 

October 18th, 1904.—9.30 a.m.—Station earth milli- 
ammeter showed insulation resistance on positive side to be 
12,000 w. Sent assistant out with galvo. and shunts to find 


the faulty circuit. 


10.30.— Assistant returned, reported fault on Mountfield 
Road distributor ; resistance = 15,000 e. Went out with 
bridge and galvo. 

10.45.—Arrived at disconnecting box and set up 
instruments. 

10.55.—Drew links ; looped cables at cut-outs in '* Fair- 
view.” 

10.58.—Test commenced. 

11.9.— Finished .caleulation. Localised to “ Saltburn ” 
service. 

11.13.—Drew main switch at “Saltburn.” Tested and 
found earth cleared. Took off loop at “ Fairview." 

11.21.—Replaced links in box. . ; 

Total time during which current was off the section, 
10.55 to 11.21 = 26 minutes. 

This job was specially timed for the purpose of this 
article. ft was not hurried in any way, and probably a 
minute or two was wasted in noting the times. Also, this is 
only the time taken in finding, not repairing, the fault, but 
I do not think a single cut and test could have been made 
in the time. | 

This particular fault was chosen for timing, on account of its 
high resistance, as I wanted to show another matter. I 
arrange my loop test with the fault in the battery circuit : 
voltage 225. As the resistance was 15,000 e, my total 
testing current was only 15 milliamperes. This, I think, 
disposes once for all of the idea of 20 or 30 amperes being 
necessary for a loop test. 

Now as to the apparatus for finding a fault without 
cutting. Here it becomes necessary to consider the method 
you will adopt." If your system is well supplied with dis- 
connecting boxes, say at every branch, you will, of course, 
first go round, removing links and-making rough tests until 
you get all connected up except the faulty section ; then 
locate by one of the methods mentioned hereafter. But even 
this is not necessary. It is quite possible to locate a fault 
on a much-branching network without removing a link, as 
will be shown later, though where you have links you may 
certainly save time and increase accuracy by using them. 

Having now got as near to your fault as you can without 
cutting, the following are the best methods of locating 
exactly. 

The simplest of all is the “fall of potential” method. 
This hardly needs description. You send the biggest avail- 
able current, within limits of safety, along the cable through 
the fault, be it earth or short-circuit, and measure the voltage 
to earth or between poles respectively at consumers' ter- 
minals. There will be a continuous drop until the fault is 


11.2.—Finished. 
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passed. This is all very well on a distributor, but quite Cheapest bridge ... 4s. 1d. Best bridge  ... 7s. 6d 
impossible ou a feeder.. Even on a distributor the time CM LLMEEES M NE o o er 

À ae e : l w coil - . Os. 6d. 1 w coil .. 108, Od. 
wasted in waiting at doors, answering queries as to when the aa , MUI. 
current will be on again, and trying to be reasonably polite 7s. 1d. 21s. Od. 


to consumers who wish to detain you to dilate on the 
superiority of gas, would be sufficient to locate the fault by 
others methods a dozen times over. This method is the 
only one I know that is equally applicable to shorts or 
earths, I must, therefore, now separate the two. 


I have included nothing for labour in these costs ; my 
own apparatus was made in odd times when otherwise un- 
occupied, but the lot did not take over 10 hours. Nobody 
will object on the score of expense to a fault-finding set at 
a price between 7s. and a guinea, and with this set any 

EARTH FINDING. fault may be localised with great accuracy. As for its 

The best test for localising an earth is probably bulkiness, I have carried my bridge under my arm and my 
Murray's loop test, which, with its variations, has been so galvanometer in my haud without, inconvenience, many a 
often described in the REVIEW as to need no repetition time. To talk of needing a cart to carry a wire bridge is 
here. But it has been said that the apparatus is costly and Piffle- 


bulky and not always to hand, and that the calculations The argument that the apparatus is not always to hand is 
involved are above the intelligence of the average maing  —Pl!ore pointed, but nevertheless it is fallacious. It should be 
foreman: = to hand, but yon can do without it. The first earth I ever 


With regard to costliness, let me describe my own found by this means, was found with much more crude 


apparatus, The bridge consists of 50 in. of No. 14 Beacon — @Pparatus. I had no instruments to hand. Fora bridge I 
wire goldered to two heavy terminals, screwed down over a took 8 ft. 4 in. of galvanised iron binding wire, screwed it 
boxwood scale (which, for cheapness, is made of four and a í0 8 piece of casing with two common round-headed brass 


fraction penng rulers) on to a piece of teak. Parallel with  SCTews, which also served as terminals for my leads to 
galvanometer and cables. For a sliding-contact a mere hook 


on the end of the battery lead, and for a galvanometer the cell- 
testing voltmeter, requiring at least "01 ampere to give a 
perceptible deflection. There was found on trial a length 
of about 6 in. of wire which gave me no deflection. I 
marked the ends of this with chalk, and took the middle 
point, measuring with a 2 ft. rule forlack of a scale. I 
took four teste, reversing the battery and bridge wire. All 


Lad 


Fig. 1.—Simple wire bridge 
* four positions as calculated fell withiu 5 yards of the fault 


the wire is a ] in. brass rod, over weli runs a small piece as eventually found, and the average was right on it. This 
of brass tube. To this latter is soldered a spring carrying a Wa80n a'l sq. in. cable over 1,000 yards long, go and return. 


knife-edge (the latter made: of half a 3d. piece) to make It has been urged that rough apparatus is no good 
contact with the slide wire. Total cost of bridge :— on account of its inaccuracy, and with so rough a bridge 


as the last mentioned, you may be a long way out, 


Wire (say) 0 o ape 0 ves 6d. common iron wire not being of particularly uniform resist- 
Terminals — ... ne S68 Sa 4d. . - n : : : 
Gilles uec es. eu RS 5d. ance, But with the Beacon wire bridge as described, the 
Teak 20 0 0. us ss A, 0d. accuracy is very striking. When first made, I wished 
Brass rod www we wed Bd to test its accuracy, and took a length of 24 ft. of No. 14 
Slider, including knife edge ys 4d. Wire = *04 w about, cutting away the: insulation at a point 
Total us aus Au dd: of which I did not know the exact position. With my 


bridge this point was located eract/y at the first attempt, and a 


With a good machined scale and. platinum knife-edge, the my apprentice, who had nid used a bridge before, made 
eost, would probably be under 78. 6d., which cannot be called three testa, locating the position + and — | in. and exact. 
prohibitive. Accompanying the bridge, you will require a Again, on a triple-concentric cable 356 yards long, cores 
galvanometer, and, he it observed, ay galvanometer will not “1, X 'l X '05 sq. in. I localised a blow from a pickaxe 
do. The resistance of the galvanometer should. be near about within 6 in., an astonishing result. I had told the labourer 
that of the cable ander test. Now, the resistance of a cable — ? dig a yard or two either side of my mark, but he found 
is seldom above *5 w, amd frequently approximates to o; the fault right under the peg. 


therefore *2 w will be about right for the galvanometer. Now Next week I will treat of the calculations involved, and 
this is the resistance of 1 Ib. of No. 16 copper wire. My some little known methods of fault finding. 

galvanometer consists of 1 lb. of No. 16 d.c.c. wound over (To be concluded.) 

a l-in. brass tube, made into a bobbin by cementing on i 


disks of uralite, whi¢h 1 had by me. Wood or almost any- 
thing would do for this purpose. Inside the bobbin is a 


ł-in. compass needle with an aluminium pointer. Cost :— THE BRITISH ASSOCIATION MEETING IN 
Wite ois ^ case - ee. da Br. c as seed: SOUTH AFRICA. 
Brass tnbe __... T e TS ET ies 2d. OT 
Needle and pointer ... des iss "m file 3d. - 
Block for base... i E LN ee M 4d. NATURAL SELECTION IN THE INANIMATE WORLD. 
Terminals — ... on aie m M ae 4d. 
Glass, scraps of wood, screws, &. ... ^ ... iss 3d. 


: THE Presidential Address delivered by Prof. G. IT. Darwin, 
2s. 6d. F.R.S., &c., before the British Association at its meeting in 
7 South Africa this year, was given no title by its distinguished 

Additional sensitiveness may be obtainéd by the use author. It was divided into two parts to suit the exigencies 
of a jewelled needle, extra cost about 1s. - of “the largest picnic on record,” the first portion being 

For measuring copper resistance you will require a standard read at Cape Town on August 15th, and the second remaining 
ohm, or, better, *1 w coil, costing anything from 28. 6d. -to be presented next week at Johannesburg. Impressed by 
upwards, according to the maker and degree of accuracy; having just completed in 14 daysa longer and more luxurious 
but if you want to go in for extreme cheapness, take journey than that which occupied Bartholomeu Diaz and 
‘ft. 8 in. of No. 20 copper wire, and make a'l e coil of Vasco da Gama over four months, only 408 years previously, 
that. This will cost, with terminals and case, about 6d. and impelled bv the stimulus of the great nume he bears,. 
k will, of course, not be really accurate, but if all your Prof. Darwin found his thoughts irresistibly drawn to the 
copper resistances be taken in terms of this standard the progress we have made, to the evolution that has taken place 
maccuracy will be of no moment. However, I certainly in most departments of our individual and communat life 
recommend the use of a good standard coil ; it is worth the during the past four centuries. Evolutionary doctrines con- 

ded cost. cerning inanimate nature are much older than those which 

The total cost, of your apparatus therefore will he :— concern life ; and the theory of natural selection which has 
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done so much to correlate and explain isolated facts in the 
living world, if now applied to the world of matter, may, in 
Dr. Darwin’s opigion, be useful to the terrestrial and the 
celestial physicist, bringing to light resemblances bet «cen the 
two realms of nature that are not merely fanciful. 

The very obviousness of a theory is at once a strong 
argument in its favour (if not, indeed, a proof of its truth), 
and a reason for the difficulties and delays experienced in 
first enunciating it. To us of the present day it would seem 
as if Adam must have noticed that whenever environment 
was not wholly favourable, weaker species of plants or 
animals (like single individuals) succumbed, and stronger 
units or breeds persisted ; as if even the patriarchs must 
have observed that certain living creatures persisted rather 
than others by virtue of their possessing particular powers or 
characteristics ; and as if, long before the days of history, 
our ancestors, so much nearer to nature than we, might have 
witnessed the particular characteristic ensuring persistence 
grow and overwhelm other powers of less capital importance, 
until it began profoundly to modify the general nature of 
the living creature in question. But all this was overlooked 
till within recent rears, and the biologist has had to think it 
out inductively. A somewhat similar problem remains for 
the physicist. The biologist has been aided in his researches 
by the remains of extinct forms of life found in geological 
strata. The historian can study evanescent forms of govern- 
ment in written records or the like. No such assistance can 
be offered the physicist, but, on the other hand, the forces 
acting upon inanimate nature are incomparably simpler than 
those that control living creatures. 

What is known as natural selection is a power of adapta- 
tion to environment, or degree of stability under external 
influences ; and in general stability tends to increase from 
zero to a maximum, afterwards falling again. Dr. Darwin 
draws a parallel between the (political) interaction of man on 
man, which makes the “ State” ; the (biological) interaction 
of living thing on living thing, which makes the world as 
known to the naturalist and the zoologist ; and the (physical) 
interaction of matter on matter, which leaves things in the 
inanimate world as the chemist and the physicist of to-day 
know them. Just as each present form of government has been 
evolved from some other form no longer suited to the times; 
just as each present form of life has been modified from one 
less successful in holding its own; just as each had a 
beginning, so it is reasonable to suppose that our chemical 
elements, our stars and planets, as we know them, at one 
time were not; at some future date shall no longer be. 
But, pursuing his parallel, Dr. Darwin feels that biologists 
may have been wrong in looking for a continuous trans- 
formation of living species. Judging by analogy from the 
physical world, slight continuous changes, or increases in 
stability, might be expected to proceed slowly for a long 

riod of time, culminating in a sudden catastrophe which 
should be followed by complete extinction or a rapid trans- 
` formation into a new species. This is what happens when 
the stability of a mode of motion vanishes, for it is either 
replaced by a new persistent type of motion more suitable 
to the prevailing conditions, or, incapable of such trans- 
formation, it disappears. 

The period of time occupied in the transformation of 
species in the animal world cannot be expressed in figures, 
but is indicated for us by the evidence of the rocks. 
Changes of type among the stars occupy millions of years ; 
and according to the best methods of investigation we yet 
possess, changes in the matter of our globe are, as a rule, far 
too slow and small for us to measure or to see. External 
conditions, that is to say, the environment in which living 
creatures have their being, and inanimate objects persist, 
have altered so inappreciably since the birth of the first 
natural philosopher, that the most stable—or sufficiently 
stable—forms were matured long ago. Our powers of 
artificially modifying natural conditions are only now 
becoming considerable, and we can exert them but 
for a brief interval. No wonder “change and 
decay in all around” has been recognised by the student of 
life long before it was observed by the modern man of 
science. Once and again, howevef, the veil seems to lift a 
little. During the past decade, the atom, formerly the 
chemist’s ultimate unit of matter, on which the whole 
structure of modern chemistry is erected, has been shown to 


consist of many hundred or thousand particles; and the 
curious anomaly has arisen that the physicist can more easily 
count the electrons in an atom, and talk about their pro- 
perties, than the chemist can tell the number of atoms in a 
portion of matter which has organoleptic magnitude. And 
again it has been given to some of us to watch the wonderful 
behaviour of radioactive substances, to see occurring under 
our very eyes, so to speak, what is apparently an actual rapid 
transformation of inanimate matter, totally different in kind, 
but hardly smaller in degree, than that which was dreamt 
of, and vainly sought after, by the alchemists of old. 

Section .B.— The Presidential address delivered to the 
Chemical Section (Section B) of the British Association 
meeting is too lengthy and replete with interesting details 
to lend itself well to abstraction. Mr. G. T. Beilby, 
F.I.C., took for his subject the very obvious metal, gold, 
regarding it less as a commercial metal than as a material of 
great interest to theoretical chemists and physicists. 
Referring to the films of gold which have been prepared of 
extreme tenuity, Mr. Beilby contrasted the properties of the 
metal and of magnesium oxide in this particular :— 
Magnesium oxide, transparent in bulk, and a dielectric, 
yields films in which the particles are comparable in size 
with those of gold, but they are much more opaque. 
Massive gold is opaque and a metallic conductor ; but the 
gold films having particles in open formation do not conduct 
electricity, possessing resistances of over 1,000,000 megohms, 
as compared with 6 ohms when the filis are in a metallic 
reflecting condition. The loss of malleability noticed in 
beating gold (and other metals) is due to the fact that, as 
the crystalline lamellie slip over one another, a thin skin of 
metal passes through a liquid phase into an amorphous 
state, the amorphous metal being rigid ; annealing restores 
the crystalline condition, and- reproduces malleability. All 
crystalline solids thus pass into an amorphous state by 
mechanical flow, and back again, at a definite transition 
temperature, provided they do not decompose at that tem- 
perature. Mr. Beilby then proceeded to discourse upon 
dilute solutions, taking as his example the liquid which 
issues from the zine precipitation boxes of the gold factories. 
This liquid contains 0*1 gramme of gold per cubic metre, or 
is N/2,000,000 in strength—that is to say, one-twentieth of 
the concentration of the weakest solution investigated by 
Kohlrausch. 

After his excursion into the region of recovering gold from 
sca water, to which we shall refer in a later issue, Mr. 
Beilby went on to marshal arguments tending to show that 
the energy of solution, of diffusion, and of osmosis is due, 
not to the imaginary gaseous energy of the solute, but to 
the actual liquid energy of the solvent molecules. In con- 
sidering a solution, he abandons the gas analogy altogether, 
regarding all the molecules as in their solid or liquid con- 
dition, and apportioning to them their respective parts in the 
active changes that occur, according to their obvious endow- 
ment of energy. When a solution and a solvent are 
separated by the usual semi-permeable «membrane, pressure 
rises on the solution side, because the pure solvent molecules 
on the other side have some advantage for the display of 
their energy over the similar molecules in the solution—the 
solvent being diluted by the molecules of solute. In cases 
where the osmotic pressure appears to obey Boyle’s law, the 
effect is exactly measured by the number of solute molecules 
per unit of volume ; but it may also be taken as due to the 
activity of an equal number of solvent molecules. Each 
solute molecule cancels the activity of one solvent molecule 
on the solution side, and permits one solvent molecule from 
the other side of the membrane to enter the solution. If we 
accept, the view that the phenomena of solution are largely 


due to the kinetic energy of the solvent molecules, the 


phenomena of dissociation appear to follow logically. The 
* rude mechanical jostling ” given by some million. of water 
molecules to the single molecule of dissolved salt, tends to 
break up the latter into simpler and more stable forms ; just 
as the complex crystalline molecule can be broken up by 
purely mechanical means into the simpler amorphous molecule 
during the processes of rolling or hammering a metal. 

Section L.—The Presidential Address delivered to the 
* Educational Science” Section (Section L) of the British 
Association, was entitled ** University Education and 
National Life." Sir Richard Jebb, President of the Section, 
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disclaimed prescribing at large for the educational needs of 
South Africa, on the ground that he was present in that 
country for the first time, and that his reading had not 
rendered him sufficiently informed upon local requirements 
and facilities to justify his assuming the functions of a 
physician. Ostensibly, therefore, he contented himself with 
sketching the progress and present position of university 
education in our own country, drawing an interesting dis- 
tinction between the manner in which a certain subject is 
taught in a successful institution where that particular 
subject is the only or the principal part of the 
curriculum, and in an equaly successful establishment of 
university rank where the same subject, though deemed 
important, is only one of many. Training in a specialised 
institute produces a man trained or educated in a particular 
subject—even, perhaps, an educated man ; but training in a 
university, whatever subject be put in the foreground, should 
evolve a man of culture as well. For a definition of that 
perfectly intelligible, but somewhat indefinable word 
“culture,” Sir Richard quotes Huxley, Matthew Arnold, 
and Henry Sidgwick. It would seem, however, that Sir 
Richard Jehb would like to see numerous technical schools (not 
necessarily * reaching the level " of a German technical high- 
school) founded in South Africa first, so that engineers may 
be trained without delay for the various services of a new 
and expanding country ; the said schools being arranged on 
such lines that when time and money are more plentiful they 
may be co-ordinated into one or more great universities. 
These should not only extend culture; but, by occasional 
interchange of scholars, traditions (and, perhaps, Sir Richard 
means teachers as well) with the Mother country, should 
breed the patriot and faithful servant of the Imperial 
State’ as it has been the proud duty of our ancient 
universities at home to do for many years. 


Section A.—The Presidential address to the Mathematical | 


and Physical Section (Section A) was delivered by Prof. 
A. R. Forsyth, F.R.S., &c. As the British Association has 
shown “an adventurous audacity that quite overcrows the 
spirit of any of its past enterprises,” by undertaking to cross 
the equator and to visit South Africa, and as this valorous 
exploit has taken place during a year when a threefold 
scientific anniversary may be celebrated, the author of the 
address devotes his energies to describing the discoveries or 
publications which rendered famous the years 1605, 1705 
and 1805, and to filling in the intervals between those 


epochs with a few light touches of his pen. The year 1605 | 


was, of course, distinguished from a mathematical and 
pliysical point of view by the publication of Bacon’s 
" Advancement of Learning." The year 1705 was the date 
when, on the grounds of what we should consider rather 
faulty observations, and with the aid of very imperfect 
mathematics, Edmund Halley ventured to prophesy the 
return, “about the year 1758," of Apian's comet, which 
arrived punctually, and assumed the name of its sponsor. 
The year 1805 saw the virtual completion of Laplace’s 
treatise on “ Celestial Mathematics," and the publication of 
Monge’s classic on “The Application of Algebra to 
Geometry." By anticipation, Prof. Forsyth would perhaps 
like to celebrate the year 1905 as that of the voyage of the 
British Argonauts in search of the Golden Rand, and as the 
date when the tyrant Euclid, sorely wounded by the weapons 
ofa British Association Committee, was finally driven out of 
the examination halls at Cambridge. 


THE HALL ROAD COLLISION. 


Tuk Coroner's inquiry into the accident on the Lancashire 
and Yorkshire Railway at Hall Road station on the 27th of 
last month was held at Blundellsands on the 10th inst., and 
after a sitting of seven hours, the jury found that the accident 
was due to mistakes by the signalman and the driver, which 
were censurable, but not criminal. Recommendations were 
made to the effect that facing points should be abolished, 
that guards should be conversant with the driver's duties, and 
that signalmen and drivers should be periodically examined 
as to the rules. 

The cireumstances under which the accident took place are 


` pass the ordinary signals at danger. 


: significant statement 


perfectly well known. The signalman admitted his error at 
once, and has never attempted to justify himself. His error, 
however, was two-fold, and the accident would not have 
occurred, or been at all serious had he acted according to the 
regulations. Calling a train forward at ** caution " by means 
of flag or lamp is an ordinary occurrence under certain cir- 
cumstances ; and there are in many places special “ calling 
on” signals, which, whilst of the ordinary semaphore type, 
and mechanically operated, take the place of the flag or 
lamp, and are essentially of the same cha-acter. Thesignal- 
man's greatest mistake was not the misinterpretation of the 
cause of his inability to lower the signal for the express to 
proceed, but in failing to draw the express to a stand 
at the home signal, and to inform the driver 
why he was to proceed without having the ordinary 
signal lowered. Had this been done, the accident would 
not have occurred. "The regulatious on the use of flags or 
lamps as supplements to the ordinary signals are laid down 
in the clearest possible manner, and are binding upon the 
driver and signalman alike. In this respect the driver of the 
express is equally blameable with the signalman, as it was 
his duty to obtain verbal instructions from the signalman to 
It was his duty to 
bring the train to a stand at the home signal, and then, in 
response to the signalman's flag movementa, approach the 
signal-box for explicit instructions. Perhaps, under the 
cireumstances, more responsibility lies with the driver than 
the signalman, since he alone controls the movement of the 
train. 

The signalman, according to the evidence, admitted that 
he completely “lost his head," aud entirely misunderstood 
the position of affairs at the time. What tended to create 
this misunderstanding does not seem tc have been very 
closely inquired into. The time-honoured question seems to 
have been put, as we find the signalman to have said that he 
was perfectly sober at the time. The jury seem to 
have accepted this statement, or they could not have 
given the verdict they did. Probably the most 
in this connection is that in 
which the signalman said that he would have been 
reprimanded if ‘he had delayed the express. It is, 
unfortunately, a fact that railway companies harry the 
signalmen to a great extent over such delays, and it is to be 
feared that in many cases sufficient weight is not given to 
explanations furnished by the men, in consequence of their 
being submitted for consideration to those who have not a 
close acquaintanceship with the actual working conditions. 
The dread of a reprimand amongst signalmen is very real. 
It is, of course, most desirable in the interests of efficiency 
and punctuality that delays should be the subject of inquiry, 
and blame apportioned where deserved. The business of a 
railway company and the safety of the public require almost 
clock-work precision, and the public demand for punctuality 
and speedy transit must be met. ‘Discipline must of necessity 
be maintained, hut a policy of ceaseless nagging is to be 
deprecated in the interests of the public, the men concerned, 
and the company itself. The unfortunate signalman involved 
in this accident had apparently been recently subjected to a 
disciplinary fine for sleeping on duty, and it may be possible 
that this and the knowledge that it constituted a slur upon 
his record, and would be considered against him in all future 
cases, would not assist to keep him calm under exceptional 
circumstances, However this may be, the details of the 
accident show how easily the most careful arrangements and 
the most elaborate apparatus, acting perfectly correctly in 
every way, may be of no avail without intelligent 
interpretation ; or, again, how combinations of circum- 
stances of, apparently, the most improbable character, and 
requiring the most perfect synchronism, may arise and produce 
disastrous effects. 

Probably the most astonishing part of the recommendation 
of the jury is that relating to the abolition of facing points. 
It is true that, if there had been no facing points there, the 
accident could not have occurred. The train, however, did 
not enter the siding by mischance, but because the points 
were regularly set for entrance thereto. Facing points are 
an absolute necessity. Every junction is a case in which 
facing points are made use of, of necessity. Such a recom- 
mendation as the abolition of all facing points at Hall Road 


. and “ everywhere else " (according to the daily press) would, 
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if carried to its logical conclusion, bring us to the American 
engineer's jocularly stated requirenients to prevent collision 
on any line using more than one engine—a separate line for 
each train operated. "The use of facing points was not in 
this case the direct cause of the accident. The siding in 
question is a loop on the “down " line at the Hightown end 
of Hall Road Station, and before passing the facing points 
leading into the siding in which the collision occurred, the 
express had to pass over another pair of points leading into 
another siding. Such an arrangement as that at Hall Road 
is eminently calculated to facilitate the disposal of traffic, 
and in these days, when such large differences exist between 
the speeds of various classes of trains such facilities, dis- 
peusing as they do with the necessity for shunting aud 
consequent occupation of the main line during ‘the process, 
become of great importance. The best justification of the 
facing point is to be found in its efficiency, and the very 
few cases, if any, in which it bas in recent times caused, or 
been contributory to, an accident. The present case is not 
one of those. 

The recommendation that signalmen and drivers should 
be periodically examined as to their acquaintance with the 


regulations for the working of traffic is a very old friend, 


and may be found to have been put forward time and again 
as a remedy for such cases as that now being considered. 
The fallacy underlying such recommendations 18 so obvious 
as to hardly reyuire to be pointed out. The absence of that 
quality known as presence of mind, is in such cases tem- 
porary only, and may be brought about in numerous ways. 
Man is a thinking animal, and can only, at. the best, imper- 
fectly control his thoughts. Concentration is a somewhat 
rare quality, and absolute concentration for hours at a time 
is impossible. Do what we will, the mind will stray to other 
subjects, and the greater our interest in these subjects, the 
greater the “absence of mind" to others. All men have 
other interests of some kind than the business by which they 
obtain their livelihood, and are in consequence liable to 
make mistakes. Railway companies' auction sales are evi- 
dence of the same absence of mind on the part of their 
passengers, as in the case of the signalman or driver leads to 
disaster and loss of life. The only difference is that of oppor- 
tunity. In both cases, want of concentration of the mind is 
the cause of loss ; the effects only are different. Examina- 
tions on the rules for working will not ensure concentration ; 
and unless a man can recognise the crisis, it is hopeless to 
expect him to obtain the necessary quality to do so promptly 
by badgering him with questions. As in all other depart- 
ments of life, everything depends upon the man himself. 

It is curious to consider in connection with an accident 
arising in the way the Hall Road accident arose, what would 
have been the conditions of operation under which it might 
have been obviated. In block signalling the electrical 
apparatus provides infer alia for the preliminary arrange- 
ments for allowing a train to enter any section, for pro- 
claiming its presence during its passage, and for notifying 
its exit. The mechanical signals are the executive of the 
arrangements made through the electrical apparatus, and 
permit or prevent the entrance of trains to tlie sections of the 
line they control. "Theoretically, the arrangement is perfect. 
In this country where the double line of rails is the rule, 
meeting collisions are unknown, and mechanical interlocking 
of points, &c., prevents fouling collision. To many the 
existing conditions suggested the lock and block as all that 
was necessary to prevent the “following collision," which 
seemed, and practically is, the only form of collision now to 
be feared in this country ; but in this case any such arrange- 
ment would have been of no avail. "The signalman assumed, 
as has often been done with the lock and block, that the 
apparatus was out of order, and proceeded to supplement or 
correct the defect according to his assumption. 

On the face, therefore, it would appear that there was 
no remedy for such a state of things, and, indeed, a 
contemporary has stated that it is unable to see what could 
be done to prevent such an accident short of depriving the 
signalman of flags and lamps, which would still leave him 
the hand signals. The person to be controlled, however, if 
control is to be effective, is not the sigualman, but the driver. 
The thing to be done to avoid collision is to stop the train 
advancing towards it. The signalman only controls trains 
indirectly, and has no effective means of stopping a train. 


- 
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All he can do is to indicate to the driver that he should 
stop at a certain point. In this case, the driver should have 
stopped at a certain point, and whilst he, no doubt, obeyed 
the signalman’s instructions, he certainly disobeyed other in- 
structions which were of more importance. All this, of course, 
points to more effective control of the immediate operation of 
the train. In the United States such control has been 
attempted with steam trains, but it has not been a success, 
more, perhaps, because of prejudice than inherent unsuit- 
ability, although the arrangements were somewhat clumsy. 
On lines where electrical traction is in operation, such control 
could very easily be applied automatically, and might be 
made to meet all requirements by the operation of the 
mechanical signals. It may, of course, be objected that such 
re-arrangements as would be necessary for the purpose would 
be costly. But so are accidents such as that at Hall Roud, 
and they have other consequences which are not calculable 
in ordinary currency. | 


GIINPUHENISCURETISEEPMION NIS EN hE PI PUE IIÓÍ 


CAR LIGHTING. 


By ROBERT N. TWEEDY. ' 
IN most countries it is. considered essential to provide 
artificial light in publie conveyances, although there is an 
electric line in an island adjacent to ours in which it was 
thought politic to leave the top decks in darkness, this pro- 
ceeding being said to increase the revenue. 

Before the advent of electric tramways, the item of 
lighting did not form a serious charge on revenue, as the 
flickering soot-generator placed in a leaky receptacle behind 
a coloured glass at one end of the car or 'bus was supposed 
to meet the dual requirements of a signal and an illuminant. 
Since those days the public has been educated to a higher 
standard of lighting, and much legitimate grumbling would 
result if a newspaper could not be read in the farthest 
corner. 

That the advertising properties of light are considerable 
is unquestioned, and it may be that a brilliantly lighted car 
is the means of inducing some to ride who would walk other- 
wise, but it is hardly thinkable that a few candle-power 
more or less will increase the traffic receipts appreciably, 
whereas the difference between a blaze and a sufficiency of 
light will increase the ratio of ‘expenses to receipts by an 
ascertainable amount. - 

If that amount were a negligible quantity, it would not be 
worth writing about, but it is becoming increasingly evident 
that a respectable saving can be made on many lines by the 
exercise of a little thought and care, without turning the 
cars into darksome caverns at night. 

The fact has been noted so often as to be now incontro- 
vertible that the more light one gets the more one seems to 
want. An office lit by 8-c.P. lamps to the retinal comfort 
and general satisfaction of one man, is an unlighted hole to 
the man in the next room, who has forced bis eyes to require 
the same floor space lit by 16-c.P. lamps ; and it is admitted 
generally that such light stimulation, or irritation, is pro- 
gressive and deleterious in ite action and results. 

. In the winter months a man goes from a glaring office to 
a dazzling car, and is landed either in a brilliantly lighted 
home, or in a home lit in a manner which would have been 
thought almost unbearably bright 50 years ago, but now 
merely provokes curses on its miserable quality. So the 
nation at large is teaching its precious eyes to crave for light 
of a greater and greater intensity, and the pockets of the 
oculist, of the brain specialist and the optician, become ever 
better lined. 

It becomes, therefore, the duty of public carriers to reduce 
in the interests of the nation the illumination of their con- 
veyances to a point at which reading or general observation 
(such, for instance, as the colour of the lady’s eyes opposite) 
are rendered easy and yet innocuous ; and we believe that if 
they considered their own interests in a sufficiently minute 
fashion, it would be borne in on their minds that public : 
benefit is accompanied by private gain. 

Taking the usual type of four-whecled double-decked car 
with an approximate floor space of 120 sq. ft. on the lower 
deck, we find sometimes 10 16-C.P. lamps in two series of 
five each illuminating that area to the extent of 1:83 C.P. per 
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sq. ft. Very generally there are six 16-c.P. lamps distri- 
buted three per side, in which case the luminous intensity is 
reduced to *8 c.P. per sq. ft. In any case the conditions of 
illumination are extravagant, as unless the lamps or shades 
are frosted the absorption of light is reduced to a minimum, 
on account of the polished and highly varnished finish of the 
car interior. Now a room papered and upholstered in a 
reasonably light-reflecting way is considered brilliantly «lit 
when the intensity exceeds 16 C.P. per 50 sq. ft., or *32 C.P. 
per sq. ft., and it is true to say that anything over that figure 
is uncalled-for waste. " E 

When there are six 16-C.P. lamps in a car having an area 
of 120 sq. ft., it is evident that, if the above figure of 
sufficient illumination is accepted, the car is overlit by ]50 
per cent. . . 

Let us consider the cost. of such lavish illumination. 
Taking each as a 60-watt lamp, there will be a dissipation of 
energy at the rate of 360 watts per hour. Between 4.30 a.m. 
and 12: midnight, which are the limiting hours on most 
tramways, there are about 2,367 hours in the year during 
which cars running all the time must be lighted ; but taking 
16 hours as the average daily run of all the cars, the lighting 
hours are reduced to 555. 
by taking a mean time of sunrise and sunset for each month, 
and assuming that the interior of a car will require artificial 
light up to half an hour before sunrise, and from half an hour 
after sunset. | 

On account of the 16 hours' average running time being 
taken between 8 a.m. and 8 p.m., it is probable that the real 
average lighting hours per car are more like 1,000 than 
500, and that figure will be assumed in the following calcu- 
lations. - | 

Six 60-watt lamps burning for 1,000 hours consume 
360 Kw.-hours, and the lamp-hours per car (six lamps only) 
are 168. At the fairly moderate price of 14d. per unit at 
the lampe, not including renewals, we arrive at the figure 
540d. or 90d. per lamp per annum. Under the conditions 
existing in a car, the efficient life of a lamp is not more than 
500 hours, and most people would hesitate before giving it 
that. With lamps at 9d. each—not that we advocate them 
at this price—the cost of renewals per car per annum is 
108d.- The total cost of lighting the interior of the car is 
£2 15s. and: per lamp 9s. At the date of the last Board 
of Trade return there were nearly 6,000 cars in England. 
Assuming that an average of 75 per cent. of these were 
running all the year, and that-the average interior illumina- 
tion was given by six 16-c.P. lamps, the cost of lighting 
these 4,500 cars was over £12,000 per annum. ` 

Now, we assert with the confidence born of experience, 
that entirely satisfactory results can be obtained at half the 
cost. . : i 
In the first place, the number of lamps may be reduced 
by one-third, these four lamps being spaced equally along 
the centre line of the car, and to assist this re-distribution 
the roof should be lined with smooth white painted and 
varnished millboard or other material, and every lamp should 
be topped by a flat angle reflector, which will take the place 
of the dense ornamental glass shade which obscures anything 
from 30 to 70 per cent. of the light. i 

Then the candle-power of the lamps may be cut down to 
eight, and the illumination per sq. ft. of interior area will 
be still greater than ‘32. | | | 

Every traction power station maintains an average pressure 
at the switchboard of 530 to 540 volte, with maxima of 550 
to 960 volts, and a: similar increase over the nominal 
#00 volts sometimes occurs at boosting points. Under 
these conditions, 100-volt lamps are over-run within, say, a 
mile radius of these points of super-normal pressure, and 
their lives are reduced considerably in consequence. There- 
fore, it is desirable to use 105-volt lamps, which will be 
over-run but seldom, and will rather tend to be under-run 
by 2 or 3 volta per lamp. "This will diminish the candle- 
power, but not to an inconvenient extent. 

Four 30-watt lamps burning 1,000 hours at l'5d. per 
unit, with two renewals per lamp at 9d., give a total annual 
cost per car interior of £1 18. against £2 15s. That means 
a saving of £7,650 per annum on the 4,500 cars mentioned 

ve, | 

The following points affecting the lighting then should be 
taken into consideration when a car is being designed :— 


n 


These figures have been obtained’ 


(1) The number of lamps and the: candle-power of each to 
give the most effective distribution with the least - possible 
intensity above a certain fixed limit ; (2) the best possible 
distribution of the lamps ; (3) the shape and finish of the 
roof, with special reference to the diminution of deep returns, 
heavy mouldings and rough surfaces. Not only will the 
simplest form of roof and decorations be the best for 
economical lighting ; it will be also easier to keep clean and 
to maintain generally. We cannot commend too highly the 
design and finish of the recently constructed “ rail-motor- 
cars " built by the G.W.R. Co., and we should like to see 
the same idea brought into tramcar construction. 

It is usual to consider nothing but series of five lamps in 
connection with car lighting, as 250-volt lamps are so flimsy 
that the shaking soon breaks the long and slender filaments ; 
and it ig most undesirable to use more than one class of 
lamp, on account of the trouble which is sure to follow 
from motormen mixing 100-volt and 250-volt lamps in the 


" game circuit. 


Besides the interior lighting, other requirements have to 
be considered. Electric dash lamps have superseded the old 
oil lamp, but it is rare to see them with less than two lamps 
per fitting. One 8-c.P. lamp per fitting is ample so long as 
the reflectors are kept polished and silvered, and a change- 
over switch should be connected so that the B. of T. signal lamp 
changesendsevery trip. Asitis,in many cases the B. of ‘Tl. lamps 
at both ends are kept alight all the time, although the red 
lamp is required at the trailing end only. No light is wanted 
on the front platform, and the B. of T. signal lamp can be 


made to serve for the back platform if it be properly placed. 


Route indicators have to be lit, and lit well if they are to 
be seen at any reasonable distance ; moreover they must be 
kept alight at both ends of the car. So long as the curtain 
type is in vogue these indicators will call for four 8-c.P. 
lamps, and that is all the greater reason for trying to use 
those lamps for lighting the top-deck, at all events in part. 
Too often they are practically cut off from the car side, but 
the illumination of the curtain would be diminished little, 
if at all, by letting the lamps shine on to the car as well. 

There are three circuits of lamps on almost every double- 
decked car in England, and most of those circuits are filled 
with 16-c.P. lamps. Is it not worth while trying to reduce 
the number of cireuits by one-third, and the candle-power 
by 75 per cent. ? Even if 8-c.P. lamps are thought too small, 
it would be worth while to get the lamp makers to supply 
something between 8 and 16, but we know that 8-C.P. is 
really intense enough if the lamps are set properly. 

When top-deck covers are used further illumination is 
needed, and that is obtained generally by the addition of a 
fourth circuit, whereas three only are required. Picture to 
yourselves a car holding 40 to 50 people, and having a total 
floor area of not more than 250 sq. ft. lit by 320 c.p. ! If 
our streets and houses were lit like that, we should all be 
wearing blue spectacles. 


(RESALE RHEINE AIR CELINE MU WERE, 


BIRMINGHAM UNIVERSITY POWER 
a STATION. 


By C. ALFRED SMITH, B.Sc., A.M.LE.E. 


THE problem of technical education has been very boldly 


faced by the Council of the University of Birmingham. 
They have expended nearly £500,000 upon the large 
laboratories and workshops and machinery for the new 
buildings at Bournbrook. Concerning the equipment of 
these buildings the public will probably hear a great deal 
during the next few years ; for the present I wish to draw 


the reader’s attention to the contents of the power station, 


which has now been in successful operation for more than a 
year. 

' Sitnated about 300 yds. from the main buildings, this 
power station serves two purposes. It supplies the whole of 
the Bournbrook section of the University with electric 
current for lighting, power and experimental purposes, as 
well as with gas and steam for heating and cooking. It is 
also the heat engine laboratory for the engineer students, 
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The building is of brick with stone coping, and consists of 
an engine room, boiler room, drawing office and small labora- 
tory. Inthe engine room are grouped together four steam 
engines and two gas engines, all of which are coupled to 
electric generators. The room itself is 50 ft. wide and 
100 ft. long. It is well lighted, and there is an overhead 
erane which enables the machinery to be rapidly examined. 


EXTERIOR OF POWER STATION. 


! 


The equipment of this room should be of great interest to 
power station engineers, and among the numerous visitors to 
this station have been several members of the various engi- 
neering institutions. 

Two of the engines in this station have been presented to 
the University. The generous donors who have thus shown 
in a very practical manner their sympathy with the efforts 
being made by the University authorities for technical 
education are Messrs. Belliss & Morcom and Messrs. Willans 
and Robinson, and their example is well worthy of imitation 
by other firms. The Belliss gift engine is a 100-B.H.P. 
quick revolution engine, which runs at a speed of 500 r.p.m. 
It is of the type which this firm has patented, and which 
is to be met with -in so many central stations. It is 
direct coupled to a Bruce Peebles dynamo, which gives 
650 amperes at 110 volts. The set presented by Messrs. 
Willans & Robinson is also of 100 5.H.P. It is a two-crank 
triple-expansion engine, and is direct 
coupled to a Siemens dynamo. 

There is a De Laval steam turbine, 
which is on the same cast-iron bed-plate 
as a dynamo. The turbine runs at the 
high speed of 20,000 r.p.m., which is 
reduced by double helical gearing, so that 
the dynamo armature rotates at a speed 
of 2,000 r.p.m. The output of the 
machine is about 30 B.H.P. The largest 
unit of the station is a McLaren marine- 
type triple-expansion steam engine, which 
is direct coupled to a Westinghouse 
three-phase generator. "The engine will 
develop 200 B.H.P., while the alternator 
gives current at 30 periods and 220 
volts. "Thisengine hasa patent expansion 
governor. The three-phase current pro- 
vided by this set is used for driving the 
many motors in the various workshops in 
the main buildings and in the foundry, 
forge, and metallurgical smelting labora- 
tory, the latter being quite close to the 
station. 

At the end of this heat engine 
laboratory most remote from the steam 
engines, is Prof. Burstall’s gas engine, 
upon which the Professor will conduct researches for the 
Institution of Mechanical Engineers. How greatly these 
researches will affect gas-engine design it is impossible to 
say, but the previous researches of the distinguished re- 
porter of this committee lead us to expect grcat things. 
The engine has beeu made by the Premier Gas Engine Co. 
to the designs of Prof. Burstall; it is a single cylinder 
engine, the length of stroke being 2 ft., diameter of cyliuder 
16 in.; the weight of the fly-wheel is 15 tons. It is direct 
coupled to a 55-kw. Westinghouse D.C. machine, and runs 


branches and welded flanges. 


af 160 r.p.m. Special arrangements have been made for 
measuring the gas supplied to the engine, and various 
temperatures, &c., in connection with the research work. An 
air compressor close by supplies the power for starting this 
machine. A  three-cylinder Westinghouse gas engine, 
direct coupled to a dynamo made by the same firm, will 
possibly also be used for research work. The engine runs at 
290 r.p.m., and the dynamo gives 373 Kw. 

Of oil engines there is only one example. This is a 10-B.H.P. 
Diesel engine, used to drive an ammonia refrigerating machine, 
with which they can make a ton of ice in twelve hours. 
There is not much room for additional plant in this room, 
but when any is added it will probably be oil engines. 

The condensing plant has been fitted by Messrs. Worthing- 
ton and Messrs. Weir. The marine engine drives ita own air 
and circulating pumps in true marine fashion off the L.P. 
crosshead. "The plant supplied by Messrs. Weir, Ltd., is on 
their new dry air-pump system, the air and water being 
drawn away separately from the condenser. In addition to 
the air and circulating pumps, and surface condenser, in the 
engine room, Messrs. Worthington have supplied a large 


_ forced-draught cooling tower. 


For changing D.C. to A.C., or vice versd, there is a rotary 
converter of 374 KW., running at 900 r.p.m. There are also 
three 15-Kw. single-phase transformers used in conjunction 
with the rotary. 

One of the most imposing fittings in this room is the 
13-panel switchboard. It is built of blue dove marble slabe, 
and was supplied by the Westinghouse Co. It is 27 ft. long ; 
each panel is 7 ft. 8 in. high, and is fully fitted with instru- 


ments. Behind the board are three sets of positive and 


negative bus-bars. One set is for lighting, another for 
experimental] purposes, &c. Án equaliser bar is also used 
for the p.c. machines. A synchroscope is used for paralleling. 
The artificial load required for testing purposes consists of 
large lamps, and the wiring has been ingeniously arranged, 
so that, by throwing over u single switch the lamps can 
absorb either direct current at 110 volts, or three-pbase 
current at 220 volts. "Thus it is possible to run any gene- 
rator in the station on a dead steady load for testing purposes. 
It should be mentioned that for such testing work there is 
a special sensitive weighing machine (Avery’s) with which the 


condensed steam is weighed after it has been used in the engine 
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POWER STATION: BIRMINGHAM UNIVERSITY. 


The steam piping is of lap-welded steel, with riveted 
It is 6 in. in diameter, and 
is carried along the engine room in duplicate. The exhaust 
is taken from the engines into trenches, and connected to a 
10-in. main. Messrs. Spencer, of Wednesbury, have done 
this work, and also the cast-iron piping for the Mond gas 
plant. 

The boiler room measures 40 ft. x 60 ft., and runs 
parallel with the engine room. It contains a very varied 
collection of steam generating plant. There is a Niclausse 
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water-tube boiler, capable of evaporating 3,000 lb. of water 
per hour, working at 200 Ib. per sq. in. There is a Babcock 
and Wileox boiler of abont the same capacity, fitted with & 
special patent furnace, which makes it possible to burn 
bituminous coal &mokelessly. A superheater fitted in the 
boiler casing enables the steam to receive from 100° to 
150? F. superheat. Messrs. Beyer, Peacock & Co. have 
supplied a locomotive boiler capable of evaporating 3,000 Ib. 
of water per hour; this boiler also works at a pressure of 
200 lb. per sq. in. 

One of the novelties of this power station is the gas-fired 
superheater, which is used for adding heat to the steam from 
the Niclausse and locomotive boilers. It is a Schmidt 
patent superheater, and is capable of dealing with 3,200 Ib. 
of steam at 200 lb. pressure. The maximum temperature is 
700° F. Special arrangements have been made to record 
temperatures, &c., and the amount of superheat may be 
easily regulated. Mond gas made on the site is used for 
firing this superheater. 

The other two boilers in this room are dry-back return 
tube boilers for generating steam for heating purposes. Each 
boiler can evaporate 8,000 lb. of water per hour, and is 15 ft. 
long and 8 ft. inside diameter. They have been tested up 
to 140 Ib. per sq. in., but the daily working pressure is 80 Ib. 
per sq. in. 

In order to obtain induced draught there is a fan by 
Messrs. Dumsted & Chandler, capable of passing 40,000 
cb. ft. per hour, the temperature of the gases being 8709 F. 

In the boiler room is a ** Bradford ” steam pump supplied 
by Messrs. Thwaite Bros., of Bradford. It will pump 18 
gallons of water at 15 double strokes per minute, and is 
fitted with compound steam cylinders. There is also a Weir 
feed pump, and one supplied by Messrs. Tangye. 

The 500-H.p. Mond gas plant, situated just outside the 
power station, manufactures the gas which is used for driving 
the gas engines in the power station, for cooking pirposes 
in the kitehens of the main buildings, and. for smelting 
work in the metallurgical section. It is possible to gasify 
five tons of coal per day. There is a large gas-holder which 
can store 6,000 cb. ft. This part of the plant has been in 
operation for some time, and no doubt Prof. Burstall has 
already obtained some interesting figures in connection with 
it and his gas engines. 

This completes the equipment of this small section of the 
great scheme of technical education which is gradually un- 
folding in the Midland metropolis. Remember that this 
power station is only one of the laboratories—there are elec- 
trical, hydraulic, strength of materials, and metallurgical 
laboratories, which are quite as impressive as this heat engine 
laboratory. They are all fully furnished with everything 
that is mo&& modern—you can watch the students tap the 
two-ton steel furnace, or run tests upon three-phase and 
direct current motors. In the large workshops you will see the 
latest machine tools—in one of them I counted 14 lathes, besides 
various planers, shapers, grinders and drills. The beautifully 
lighted and lofty drawing office has accommodation for 120 
students at one time; at each drawing board there is a 
special light. The pattern shop, the smithy, the foundry 
and the model mine—these fall outside the scope of my 
article, but they are of absorbing interest. A flourishing 
engineering society entirely managed by the students does 
good work, and for the last three years has published the 
University Engineering Journal in which are reproduced the 
papers read before the University and affiliated technical 
societies, such as the Birmingham Electric Club and the 
Wolverhampton Engineering Society. In four or five years 
the University Council has spent nearly half a million 
of money, and it will probably soon have to issue an appeal 
for more. It has gathered together a galaxy of genius on 
the staff ; to electrical engineers the names of Sir Oliver 
Lodge, Profs. Poynting, Burstall, and Gisbert Kapp, are 
household words. In the short interval which has elapsed 
since the University obtained its charter in 1900, the 
Council has created chairs in electrical and civil engineering, 
as well as in mining and metallurgy. A Faculty of Com- 
inerce and a school of brewing—or, as it might with advan- 
tage be called, * chemistry as applied to brewing "—have 
been brought into being. The man who has well been 
named “the great Birmingham citizen," the Right Hon. 
Joseph Chamberlain, hag been largely responsible for the 


creation of this splendid local university. His wonderful 
energy and enthusiasm have conquered all difficulties. The 
hard work and generosity of another well known Birmingham 
citizen, Mr. George H. Kenrick, must not be forgotten. 
When the history of the new Birmingham University comes 
to be written, there will be told a tale of unselfish devotion 


to duty on the part of these who have done so much for the 


development of what is already known as “ The English 
Charlottenburg." For the present we will content ourselves 
with the hope that the great work, which is progressing so 
well, will not be handicapped for the want of funds. ** All that 
is wanted is money," said Mr. Chamberlain in 1900. "The 
special committee sent by this University to America four years 
before the Mosely Commission was sent, issued a report 
from which I extract one paragraph, in the hope that some 
rich manufacturer will. take the hint :—‘ Everywhere we 
found that the wealthier citizens realise the importance of 
University education, and encourage the Universities by 
generous gifts.” Engineering firms might show their 
sympathy with the objects of this technical side of the 
University by presenting, as some firms have already done, 
examples of their own manufactures. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


The Kettering Municipal Appointment. 


My attention has been drawn to a paragraph relating to 
Kettering, appearing in your issue of 10th inst. under the 
heading of ** Personal." 

As this paragraph is somewhat misleading, and is calcu- 
lated to create an erroneous impression, I feel it my duty, 
in fairness to our electrical engineer, Mr. W. A. Walker, to 
acquaint you with the true facts of the case. 

The Kettering U.D.C. did not propose to reduce the 
salary of Mr. F. J. Bakewellfrom £300to £125. Mr. Bakewell 
was asked to resign his appointment, it being felt by the 
Council that the position of the electricity undertaking did 
nót warrant them continuing to pay so high a salary to their 
engineer, and no offer was made to Mr. Bakewell to retain 
his services at £175. Mr. Walker was employed as assistant 
at £120, and after Mr. Bakewell’s resignation was an 
accomplished fact, and not before, the Council offered Mr. 
Walker the appointment at a commencing salary of £175, 


rising by annual increments of £25 to £250, and he accepted 


the appointment on these terms. 
Trusting you will give the same publicity to this letter as 
you did to your previous communicated paragraph. 


A. H. Bryan, 
Chairman of Electricity Committee, 


Kettering U.D.C. 
The Warren, Stamford Road, 
Kettering, August 18th, 1905. 


[We publish this letter because we are anxious that there 
should be no erroneous impression existing in consequence of 
our note. But we cannot help feeling that Mr. Councillor 
Bryan has not seen what we did say about the matter in the 
ELECTRICAL REVIEW, or he would not describe it as being 
somewhat misleading. Here is what we said :— 

Mr. F. J. Bakewell has resigned the appointment of electrical 
engineer to the Kettering U.D.C. owing to their wishing to reduce 
the salary from £300 to £175 per annum. His assistant, Mr. W. A. 
Walker has been appointed at the latter salary. (ELECTRICAL 
REeviEW, August 11th, p. 229.) 

We have said nothing whatever about £125, nor have we 
hinted in any way that any offer was made to the assistant 
engineer before Mr. Bakewell was asked to resign the posi- 
tion. Councillor Bryan, in his anxiety to explain away 
statements and insinuations that have never been made, 
refers to the notice in the ELECTRICAL REVIEW of August 
lOth, but as there was no issue of this journal published 
on that day, we can only suppose that he is referring to 
some other publication. We repeat that our paragraph con- 
tained no reflection whatever upon the newly appointed 
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engineer, but we feel tempted to sympathise with him in Earth Detecting Instrument. 
the prospect that lies before him when his salary reaches I am interested in the remarks of your correspondent Mr. 
the maximum.—Eps. E.R.] Edgcumbe, and, perhaps, the experiments I haye made with 


an E.E.C. leakage instrument on a three-phase installation 
i may be of some use for comparison. | 

T have TN gui ps du i 1 The instrument is fixed near the switchboard of a plant 

ave i i nterest the correspondence Plo ditenat DORR. ponai T E ; 

in the Review on * Commercial Engineers,” ens myself n Ae ena "i "eg Pu * dur 
unsuccessfully applied for the positions advertised under Various sizes from 71 H.P. up to SO. hecalleds taken 
this head in your paper. Surely if anyone is entitled to call fom the T NS eee ning. heen: aime 4 
himself a commercial engineer I am! My record is as fol- consists of — s 
lows :—I was educated at a well-known public school, and Na 


ere te e : Nt : , 1,755 yards of three-core cable... T io ‘35 in. 
in Germany, passing the usual minor examinations. At 16 107 varde U^ '15 in. 
years of age (Lam at present 32) I was sent to a large 417 yards : : jx ie T "06 in. 
Wholesale dry goods establishment in Cannon Street, and 4,077 yards » » en en zm Ol in., 
"spent three years learning business. I then served three pa | 
years in an electrical engineer's shop, and went through 0200 TARGA. 

King's College Electrical Course, taking a certificate. 1 then Main B consists of :— 

got a berth us assistant in a firm of installation engineers, 125 yards of three-core cable... ... . 720 in. 
and stayed with them five veurs, doing installation work at pines n n Eu. Po GA 150 a 
first, afterwards wholesale supplies, selling and crecting une i n oe “eae ee 
motors and dynamos, Including part of a central station, and 271 yards 

travelling in London, and the East and South Coast, and Mid- _ Reidines iaben iti «bethatumnd Bomqinime cueuttand 


lands, Ou leaving this firm [ went into partnership with a 


n ) lant at work :— 
well-known electrician, and did miscellaneous electrical l 


work, continuing for myself until I was obliged. to. close, ee MB. QU NN 
because having supplied. accessories to a number of small Phase B. ... 2 n e. 33 2 
firms in the trade, I succeeded in losing the whole of my Piec ie Ge 0 ox SB " 
capital in what I have found out to be the usual way in tlie Readings taken with onlv B main in circuit :— 
electrical trade, namely, * bad debts.” Now I think you will Normal point n. "T e Ni 
agree that I have had the necessary experience. I am a fair Plus a D. is M 21 milliamperes 
book-keeper and correspondent. 1 can usea typewriter. I can Phase RB sac ao ee ae 214 - 
understand French and German. D have travelled. I have | Phase — v. enc 0e e 208 " 
made fittings, and have sold all things electrical, I have © I cannot understand. why there is no reading on. the 
designed, and carried out large lighting and -power plants. normal point of the instrument when there is a reading on 
I have sold motors and accessories. E have fonght supply ach phase separately, and in order to test the instrument I 
companies to reduce clients? excessive current bills: I hold the had A cable switch disconnected, and, with B switch in, each 
Institution diploma as A.M.L.E.E. Yet nobody wants me! core was earthed by connecting one of the motor fuses to 
I have applied for every berth advertised for 12 months, and earth with the following results :— 
can only conclude that I know too much. Readings with phase A connected to earth :— 

If this letter is not already too long, [ should like to . Normal point 0... «50 milliamperes 
mention two cases of attractive-looking jobs, advertised in Phase A was m ie 00. yy, 
your paper, for which I applied. Phase Boo 0s 0s 0. 90 y y 

The first wrote saying they required two travellers. to vet Phase GC... us es 5e Ml py y 
installation work (they were an entirely new and unknown Readings with phase B connected to earth :— 
firm); the selected applicants would be paid commission ^o Normal point... aa 50 milliamperes 
only on receipt of cheque for work done introduced by them, Phase A a 0s. ss ss Bil oy y 
and nothing else. I replied, saying that [ could do with e : ^. eo MEC a AE. 
six on the same terms, and that I hoped. they would get | : et LE ME NS IS 
them. - readings with phase C connected to earth :— 

The second firm did not propose paying a salary, but Normal point — ... — ...  .. 50 milliamperes 
would allow expenses and commission, and I was to eret com- PUE = Bi pi Ai RE d » 
mission by selling motors at about 25 per cent. higher prices a M dae 30 williniperte 


than any other firm in the wholesale tr: 
: d | pes HONESTO ETSI I shall be glad if any of your readers can enlighten me 


` e. 1 x . L] 
Commercial Engineer? on the subject as to why there is no reading on. the normal 
| point when there is a deflection shown on cach of the phases. 


Mining Engineer. 


August 18th, 1905. 


Exit Municipal Telephony. August 22nd, 1905. 


^ . * e " 
D heg to protest against your one-sided article entitled 
“Exit Municipal Telephones.” Do you not pretend : : : 
ignorance when you do not state the reason why so few Some Arithmetical Questions for Mr. Byng. 


municipalities availed themselves of the Hanbury Act ? Seclusion among the Cotswold Hills with an injunction 


Slule the reason why in your nest issue if you dare; one against busines worries, including the reading of my 
s i - T d d : = e : Ls 
would think the N.T. Co. had inspired you. weekly REVIEW, is the reason why I have not been 


"P. C. A. Clarke. able to take earlier notice of the questions addressed to me 
[We should be glad to oblige our courteous correspondent by your correspondent, Mr. Pollard-Digby. 
—if we knew. Presumably the reason why the vast majority Mr. Digby refuses to accept without question my state- 


of municipalities did not avail themselves of the “Hanbury ment that the General Electric Co. could undertake to 
Act” was, that they were entirely indifferent to the subject. employ 2,000 additional workmen if Protection were given 
Presumably the reason why, out, of 59 municipalities. who to them. I could refer Mr. Digby to hundreds, perhaps 
made inquiries of the Post Office, only 13 applied for thousands of your readers who have known me for 25 years, 
licences, was that the other 46, as a result of their inquiries, — and would accept such a pronouncement of mine as an 
thought the prospects not sufficiently inviting. Presumably — unquestionable dictum. 

the reason why, out of 13 municipal licences, only six Let. me give your correspondent the assurance that I have 
municipal systems resulted (in spite of all the efforts to -© made this statement with due deliberation, based upon the 
promote the establishment of municipal telephone systems) — actualities of our business, and more, [ will add to its 
was, that seven. municipalities, after investigation, declined significance. I will tell him that my firm would find employ- 
to be dragged into a difficult and unpromising speculation. ment for a large number of additional workmen to-day, but 
—Hps. E.R] is prevented by the exigencies of our Free Trade policy. 


THE 
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I could leave the matter at this, but I appreciate Mr. 
Digby's motives, and will try, therefore, to follow his train 
of thought and show him wherein we differ. The first 
question he asks me to answer is, whether I am prepared to 
accept as correct the Board of Trade returns of electrical 
imports and exports? 

This is vague, but I conclude from the rest of his letter 
that he means to ask, whether I take these returns as correct 
and truthful indications of the state and tendency of the 
electrical industry ? My answer is that [ do not. | 

Mr. Digby is a statistician, and has before now published 
tables based upon these trade returns, and arrived at con- 
clusions without stopping to consider their limitations and 
haphazard origin. — His foundations being incorrect, his 
conclusions become misleading. 

I will state a few reasons why I think our Board of Trade 
returns unreliable as a basis of trade policy. Although the 
figures given bear the stamp of office, the quantities, values 
and origins of manufacture are based upon data far from 
official. - | 

There can be no doubt that the importation of goods 
properly belonging to the electrical trade is much greater 
than shown in these returns. . [ have watched them for 
many years, and am aware of such Custom declarations as 
glassware for incandescent lamps, earthenware for insulators, 
metalware for meters, &c. Importers make their declarations 
with a view of obtaining cheap freight rates, not to supply 
Rtatisticians with figures to play with. The declarations of 
value are also given, mostly for purposes of insurance, often 
wide of the real value. 


Many millions’ worth of goods are exported annually from | 


these shores as being of British origin of manufacture, but 
they are not so. Silk, woollen, leather, fancy goods are imported 
from abroad, warehoused here, placed into English boxes, 
stamped with English labels, and, when re-exported, the 
Customs assume them to be British. Foreign locks. stocks 
and barrels make English guns; silk, frames and sticks 
come from abroad to be stitched into English umbrellas. 
And thus thousands of articles, including electrical apparatus, 
are declared as British, yet not 10 per cent. of British 
labour has been expended upon their manufacture. 

Intrinsically, therefore, these trade returns are unreliable, 
and, of course, they give us no indications of conditions of 
sale or profit. To indulge in speculations as to the state and 
prospects of our industries upon figures of such limited scope 
and accuracy is worse than useless, it is misleading. 

It would be a pity to write to you a long letter without 
a moral. The moral to my mind is this: The burning 
question of our unemployed should be decided by the man who 
employs—the employer. But no—if he dares to give advice 
and to point to what he considers the only remedy, he is 
met by men, otherwise well meaning, calling themselves 
statisticians, politicians, labour leaders, or what not, and 
these gentlemen tell him that they know more about his 


business than he does himeelf. 
v^ 


G. Byng. 
Crauham, Glos., August 21st, 1905. 


Method of Testing for Insulation of Overhead Network. 


Apropos of an article on “The Prevention of Overhead 
Accidents". by Mr. R. N. Tweedy (ELECTRICAL REVIEW, 
August 11th), a correspondent, Mr. 8. Worthington, who 
omits to send his address, forwards a description of a test 
box, which could be used as follows :— 

“Ist Test.—From line to span wire, that would give you 
any leak on the Brooklyn strainer. | 

" 2nd Test.—-From span wire to pole, that would give 
you any leak on the insulator bolt. 

* By this test it would be impossible to do any damage at 
E power station, as the s.P. fuses in the case would blow 

rst. 

* This could be a week-end test, as it would not interfere 
with the traffic." 

The test hox is a wooden one, measuring 9 in. x Yin. X 
1 m.; two 250-volt incandescent lamps in series are fixed 
inside, and connected through two single-pole fuses to two 
suitable terminals at opposite ends of. the, box. 

From these terminals the testing leads would be run. 


In the front of the box, opposite the glow lamps, two 
small glass or mica windows are provided for observation 
purposes. 


And So Say All of Us. 
Quoted by Power from an Alabama paper :— 
HEnE Too! 


Some fool fellows cuss us for things we publish, Great Seott ! . 
They ought to Know some of the things we do not publish. 


ELECTRIC POWER IN GERMAN COAL 
MINES. 


IN an interesting paper read before the Mining Institute of Scot- 
land, Mr. E. O. Foster Brown describes some of the electrical 
power installations at German collieries. 

Of the three principal coal mining districts, Westphalia, Silesia 
and Alsace- Lorraine, Westphalia appears to have made the greatest 
strides in experimenting with and applying electricity for mining 
purposes, although, in the author's opinion, the conditions prevail- 
ing there appear to be scarcely so favourable for its adoption as in 
Silesia. In Westphalia the scams are fiery, but boiler coal is of 
much greater value than in Silesia, so that any saving of power is 
an important economy, and there is also probably more capital 
available for expenditure on new plant in that district. 

The system of current used for general purposes at all of the 
newer plants is, with rare exceptions, three-phase. “The central 
power houses of the newer plants are well built and roomy, and 
fitted up in some instanees on a most lavish scale." Whilst no doubt 
it is Very nice to have engine rooms well fitted up, to do so on a 
“lavish scale " is scarcely what an English engineer would care for; 
he would no doubt prefer to spend the moncy over the machinery. 
Power houses are no better with stained glass windows and beautiful 
tiled walls and floors. 

At coking collieries there iw à tendency to take gas from the 
ovens, which after purification is used to drive gas engines; and it is 
stated that the power generated by this method, as compared with 
that of burning the gas under boilers and generating electricity by 
the steam so raised, is rather more than double. 

The voltage varies very much with the conditions; for three- 
phase current it is not, as a rule, less than 1,000 volts; usually it is 
2,000 or 3,000 volts, and sometimes 5,000. Continuous current 
does not, as a rule, exceed 500 volts. The three-phase high pressure 
current is, in the majority of cases, transformed down to 200 or 
300 volts at the motor. i 

The purposes to which electricity is chiefly applied may be stated 
roughly, in their relative importance, as:—Pumping, ventilation, 
winding, haulage, coal-cutting and air-compressing. With regard 
to pumps, the tendency in plunger pumps is to increase the speed 
to the utmost limit of practicability, so as to drive with slow direct 
connected motors and climinate the use of gearing. The pump of 
the future, however, appears to be the centrifugal type. Whilst 
the efficiency is not so high as that of the plunger pump, other 
advantages, such as less cost for the same capacity, less space occu- 
pied, less attention, lubrication aud repair, and more particularly 
its suitability for driving by electricity, as both pump and motor 
give the best results when working at a high speed, more than 
counterbalance the lower efficiency. Centrifugal pumps are already 
extensively used for high as well as low lifts, and give excellent 
results when used for sinking purposes. 

As an instance showing the small attention required for elec- 
trically-driven ventilators, the author says:—"'l'he  Reatean 
fan . . . . at an isolated ventilating shaft belonging to the 
Saar-Mosel Colliery Co. displaces 110,000 cb. ft. of air per minute, 
and is driven by a three-phase motor of 5,000 volts, keyed direct 
on the fan shaft, running at 300 r.p... The door of the ventilator 
house is kept locked; every three weeks the motor is cleaned, 
Which takes two hours, and every three months fresh oil is put into 
the bearing cups, otherwise no one goes near the house. The fan 
has been running satistactorily and continuously for a year under 
these conditions. Comment is needless ! 

As to winding engines, the author says :—“ Winding engines of 
high power have only lately been erected at one or two collieries, 
but a number of smaller engines, chictly constructed on the Ilgner 
principle, are working at subsidiary shafts, where they are mainly 
used for lowering men and material.” As is now well known, 
the two large winding plauts erected in Germany are at the 
Preussen Il. Colliery, Westphalia, and the Zollern II. Colliery, 
Westphalia. 

At the former, the winding cnyine is placed in a house close 
to the generator and winds with a Kape pulley; it is driven 
by a three-phase slip-ring motor keyed direct on the shaft. 
The generating plant for supplying power to drive the winding 
engine consists of two cross-compound horizontal steam engines, 
euch driving a three-phase alternator of 2,000 volts at 86 to 94 
rp.m. The winding engine appears to be under good control 
nnd winds satisfactorily, but the effect of this system on 
the generator engines is not ideal. Between winds, the 
genernting steam engines are running at 94 r.p.m. with only 
suflicient steam to overcome the friction of the working 
parts at that speed; on starting to wind, their full power and 
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something more is required of them, and they take their full 
steam and lose 7 or 8 r.p.m. in speed almost instantaneously, 
gradually regaining their full speed as the wind proceeds and the 
demand for power lessens. Near the completion of a wind, full 
power is usually required in the opposite direction for braking 
purposes, and the same thing takes place although the engines are 
fitted with sensitive governors. Under such conditions this type 
of electric-winding engine is not likely to prove successful; but, on 
the other hand, if the generating station were very large and sup- 
plied power for a large number of other purposes, the effect of 
starting the wind would be barely noticeable on the steam engine 
driving the generators. It is unlikely that—except for very small 
winding engines—three-phase current will be applied to motors 
directly driving the winding drums, and where three-phase current 
can only be supplied, this will be converted into continuous current 
by means of a converter fitted with a heavy fly-wheel. 

At Zollern II. Colliery the winding engine is constructed 

on the now well-known Ilgner system. An elaborate electric plant 
has been erected, the interesting characteristic of which—compared 
to others recently erected—is the exclusive use of continuous 
current and the shunt regulation of the motors. "The winding 
engine is at present winding 1,200 tons of coal in 12 hours 
from a depth of 918 ft. This type of winding engine, although 
more costly than the type in use at the Preussen II. colliery, 
has a great advantage in demanding an almost constant instead 
of an intermittent load from the generators, at the same time 
being under very efficient control. 
Ø The question of electric or steam winding resolves itself into one 
of £.8. d. Ifthe saving in fuel will more than cover the interest on 
the extra capital required to install the plant, more depreciation 
and upkeep required with more delicate machinery, then by all 
means install electric winding plants; but, on the other hand, if 
the saving will not be large, as when the fuel is of little or no 
value, then keep to the steam engine, but installa good one. As 
Mr. Forster says:—'' Until electric winding engines of a large size 
have been conclusively proved to be as reliable and efficient as 
steam engines, and at the same time show a substantial saving in 
fuel and upkeep, sufficient to repay the original capital outlay, elec- 
trical power is not likely to be applied where the 
winding engines consume thé largest proportion of power required 
for working the colliery.” Further, compared to collieries in this 
country, both the Preussen and the Zollern collieries are small as 
regards the output. An English engineer would expect at least 
double the output in the same time for probably only a small 
portion of the outlay invested at the Zollern colliery. 


PELTON WATER-WHEELS FOR ELECTRICAL 
PURPOSES. 


ALTHOUGH Britain has not been overburdened with natural water- 
powers of any magnitude, there are yet numerous locations in which 
water-power may be used to advantage. In this connection, the 
following particulars of a 26-B.H.P. tangential water-wheel of the 


Fic. 1.—WaTER-DRIVEN CHARGING SET. 


Pelton type, constructed for the Cyanide Plant Supply Co., Ltd., of 
eon by Mr. Percy Pitman, of Bosbury, Ledbury, will be of 
interest :— 

The wheel, which is illustrated in fig. 2, will be direct coupled to 
an alternator. It consists of an accurately balanced steel disc, 
42 in. diameter, with a series of close-grained cast-iron or phosphor- 
bronze buckets bolted to the periphery. 

In each the front lip and dividing wedge are ground to knife- 
edges, and the weights of the respective buckets are equalised for 
the purpose of obtaining an accurate balance. 

The wheel is mounted on a forged-steel shaft, and runs ina 
timber casing, erected on the site. The wheel operates at 568 r.p.m. 


under a head of 625 lb. per sq. in., and its efficiency reached 85 per 
cent. under full load, the speed regulation being within 2 per cent. 
by means of the governor fitted. 

In addition to the type of wheel described above, the firm 
specialises in small water-motor driven charging dynamos, such as 
is illustrated in fig. 1. l 

These little combinations consist of a “Hector” water-motor 
direct-coupled to a small dynamo, the latter wound for charging 
small accumulators. The water-motor is adapted for coupling to an 
ordinary j-in. house service pipe, and to meet variations in water 
pressure three interchangeable nozzles are provided. 

The makers claim for these small charging sets that they are 


.very convenient and safe for such purposes as charging small 


accumulators for motor cycles and cars, and are, moreover, specially 
adapted for use in private houses. 

The firm makes a speciality of all classes of low and high pressure 
Pelton wheels. 


EASTBOURNE CORPORATION MOTOR 
OMNIBUS ACCOUNTS. 


OvB esteemed contemporary the Commercial Motor published last 
week & statement of accounts of &he Eastbourne motor omnibus 
undertaking up to March 31st, 1905. As authentic figures in this 
connection are few and far between, we reproduce the principal 
items below :— 


Capital expenditure C E NE y 
Total revenue, including £57 for advertising, &c. — 6,062 
Working expenditure sh .. 5,506 


Balance, being gross profit | d ; "i 556 


The financial repayments were :—As to sinking fund £558, and 
interest £168, making a total of £726; and the result of the year's 
working was thus a loss of £170. 

The service consisted of 10 'buses working over some 7 miles 
of route, and our contemporary complacently remarks that the 
total cost per car or 'bus-mile was “only " 10:67d., or, allowing for 
extra depreciation in respect of single-deck vehicles, this becomes 
11:42d. per'bus-mile, “a result which is borne out at Birmingham 
and elsewhere," but which, in connection with an electric tram- 
car with its far greater earning capacity, would lead the average 
tramway manager to thoughts of suicide. 

Accepting the figure of 10:67d. per 'bus-mile, this corresponds to 
some 136,000 'bus-miles per annum, and an analysis of the prin- 
cipal items of working expenditure shows that wages and salaries 
amounted to 3:2d per 'bus-mile ; renewals and repairs of bodies and 
machinery to 1°5d., tire repairs to 2d., petrol and lubricating oil, 
&c., to 2d, depót expenses to 3d., and sundry expenses to 7d.; 
striking figures which speak for themselves, and which do not allow 
for the hcavy depreciation involved in this kind of work. 

As to whether an electric tramway service over a similar extent 
of route would have shown better results, given efficient manage- 
ment, there can hardly be any doubt ; that it would have involved 


Fic. 2.—25 B.H.P. PELSTON WATER WHEEL. 


greater capital expenditure is true, but it is equally true that the 
public would have benefited by a far more efficient service than 
that represented by the above mileage. 

Comment is, however, somewhat superfluous in view of the fact 
that the service has been withdrawn, and the onetime ‘buses rele- 
gated to more useful, if more menial, purposes. While fully 
recognising the many useful spheres of the motor 'bus, and render- 


. ing to the Corporation all credit for its pluck and enterprise, in 


however a mistaken direction, we do not think that the public 
wants of a popular seaside resort, such as Eastbourne, can or will 
be fully met under present conditions, except by some system of 
electric traction. 


a es Cum 


—— —— À a v m —' 
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ELECTRICITY AND FIRES. 


[FROM A LEGAL CONTRIBUTOR.] 
Ir appears to be the fashion at the present time to attribute any 
outbreak of fire which cannot be explained, to the defective insula- 
tion of electric wires and cables. To assert that a fire is caused in 
this way is a simple matter; to disprove the fact is not by any 
means so easy, inasmuch as the electrical installation is necessarily 
destroyed with the fabric of the building. Whatever may be the 
probabilities of the ease, it is often found convenient to attribute 
blame either to the persons who put in the electrical installation or 
to the supply company, especially where the premises which have 
been destroyed are not insured. It may be remembered that an 
action was recently brought to attach liability to a firm of elec- 
trical engineers for a fire which had destroyed the decorations of a 
ballroom. The action was not successful; but it is conceivable 
that circumstances might arise which would bring home liability to 
wiring contractors. In view of this possibility, it may be of 
interest to discuss some of the legal problems which arise. 

(a) Liability of a Wiring Contractor.—As there does not appear 
to be any case in the law reports where a wiring contractor has 
been held liable for a fire traced to defective insulation, it cannot 
be stated that his legal liability has been accurately defined. 


Nevertheless, on general principles it is apprehended that where | 


a man undertakes to put in wires, it is an implied term that he 
will see to the insulation being safe and sound. If he does not do 
this, he is liable for the consequences; and if it were conclusively 
shown that a fire was caused by a short-circuit, the wiring 
contractor might be held liable for the damage. In ascertain- 
ing the state of the law relating to electricity, it is often 
necessary. to obtain assistance by referring to cases which 
have arisen in connection with the supply of gas. Cases of 
this kind are of some use in this connection. In the 
case of Blenkiron v. Great Central Gas Co. (3 L.T. 317), the 
plaintiff was possesser of certain premises, and the defendant 
was employed in laying on gas to the premises adjoining, and 
he did the work so negligently that the gas escaped and ignited, 
and the plaintiff's premises were set on fire and burnt down. It 
was held that there was a good cause of action; that it was un- 
necessary to negative negligence in the owner of the adjoining 
house in not putting out the fire before it communicated with the 
plaintiffs premises. While the principle underlying this case 
probably applies to a man who is employed to fit up electric wires, 
it is, of course, clear that proof of negligence, and of the fact that 
the fire was started, would be much more difficult in the case of 
electricity, but it is submitted that an electric wiring contractor 
may be held liable if his negligence be proved; and this whether 
the — is supplied from public mains, or from a private 
supply. 

(b) Liability of a Company or Local Authority Supplying Elec- 
‘ricity.—The next question to consider, is whether and how far a 
company or local authority supplying electricity under the terms 
of a provisional order may be held liable for a fire upon a con- 
sumer's premises, Much appears to depend upon whether tho 
undertakers (to use a collective word) are responsible for tho 
actual installation on the consumer's premises, 

.lís company (or a local authority) carry out this work, their 
liability will be co-extensive with that of the independent wiring 
contractor, whose position has already been considered, subject to 
this, that a local authority will be entitled to the benefit of the 


Publie Authorities Protection Act, 1893, which provides that an- 


action of this kind shall be brought within 6 months of the date of 
the alleged injury, and that, if the local education authority are 
successful, they may be entitled to costs on a higher scale. 

The liability of ‘“ undertakers” is not, however, restricted to 
cases in which they have supplied wires and fittings to a consumer. 
The Electric Lighting Acts expressly provide that they shall be 
liable for any negligence or nuisance in the supply of electricity, 
and this liability is strengthened by the Board of Trade, R. 36, of 
which provides that:—“ The undertakers shall be responsible for 
all electric lines, fittings, and apparatus belonging to them, or 
under their control, which may be upan a consumer's premises, 
being maintained in a safe condition and in all respects fit for 
supplying energy." So, if they merely hire fittings, &c., to a con- 
sumer, they are liable. Rule 37 provides that:—''In delivering 
the energy to consumers! terminals the undertakers shall exercise 
all due precautions so as to avoid risk of causing firc on the pre- 
mises." 

It may be inferred, however, that undertakers are not insurers ; 
they must be proved guilty of negligence before they can be 
charged. Reverting to “ gas cases," we find this principle clearly 
established. 

_ In Holden v. Liverpool Gas Co. (1846) (3 C.B. 1), a gas company, 
incorporated by Act of Parliament, had for some years supplicd 
gas to a house belonging to the plaintiff, the only means of shutting 
it off being by a stop-cock within the house, the key of which was 
kept by the occupier. The last tenant, on quitting, gave notice 
to the company that he should not require any further supply ; and 


one of the company’s workmen, at his request, removed a chan- 


delier from one of the rooms, leaving the end of the pipe properl 
secured. The internal fittings irapa the propery E the 
plaintiff. Whilst the house remained untenable, the gas by some 
unexplained means escaped, and an explosion took place, by which 
the house was considerably damaged. In an action for 
damages brought against the company, alleging a breach of 
duty on their part in not taking proper means to prevent the 
influx of gas into the house, it was held that a non-suit 
was rightly directed on the above facts. Again, in an action 


against a gas company for negligently allowing the escape of gas 
from their main into premises where lights were known to be 
burning, it was shown that the gas found entrance through an open 
window nearly level with the trench from the main, after a hole 
had been made in the main for the insertion of the service pipe. 
It was decided that cven if the jury thought that the gas entered 
in the manner alleged, it was a question for them whether the 
company's men might reasonably have foreseen it, and were bound 
to have the window closed. 

In Burrows v. March Gas and Coke Co. (1872) L.R. 7 Ex. 96, the 
defendants, a gas company, having contracted to supply the plaintiff 
with a service pipe from their mains to the meter on his premises, 
laid down a defective pipe from which the gus escaped. A work- 
man in the employ of a gas fitter, employed by the plaintiff to lay | 
down the pipes leading from the meter to different parts of tho 
premises, negligently took a lighted candle for the purpose of 
finding out whence the escape of gas proceeded. An explosion 
then took place, whereby damage was occasioned to the plaintiff's 
premises, to recover compensation, for which the plaintiff brought 
his action against the defendants. It was decided that the damage 
was not too remote, and that the plaintiff, not being the master of 
the workman, could not be construed as contributing to the damage 
by reason of his act, and was, therefore, entitled to recover. 

In a later case (Henderson v. Newcastle and Gateshead Co. 
(1893) 37 Sol., J. 403), the plaintiff owned a new house, which was 
divided into two separate flats, an upper and lower one, cach flat 
having a separate entrance into the street. When the house was 
built the plaintiff laid a service pipe for gas from the street under 
the hall door steps, inside the wall of the house to the upper flat. 
The tenant to whom the upper flat was let gave notice to the 
defendants, under Sec. 11 of the Gasworks Clauses Act, 1871, 
requiring them to give a supply of gas to the flat. 'l'he defendants 
thereupon made the connection by a pipe from the main under the 
street to the service pipe and supplied and fixed a meter in the flat 
and turned on the gas. About an hour afterwards an explosion 
took place, caused by an escape of gas owing to a defect in the 
service pipe, which the plaintiff had laid, leading to the meter. In 
an action to recover for the damage done to the house by the 
explosion, the plaintiff contended that it was the duty of the 
defendants to see that the pipes by which they supplied the gas to 
the flat were fit for the purpose; that as the gas belonged to the 
defendants until it passed through the meter, it was not supplied to 
the flat until then ; and that if the defendants chose to make use of 
& pipe not laid by themselves, it was their duty to test it to sec 
if it was in good condition. At the trial, Mr. Justice Collins, as he 
then was, ruled that there was no duty on the defendants to test 
the service pipes, and, the jury haviug found that the defendants 
had made the connections properly and had not caused the defect 
in the service pipe, judgement was entered for the defendants. 
On motion for a new trial, the Court of Appeal dismissed the appli- 
cation, holding that there was no duty on the defendants to test 
the service pipe laid by the plaintiff, and the case was distinguished 
from Burrows v. March Gas Co., where the service pipe was sup- 
plied and laid by the gas company. 

A gas company are bound to keep up such a reasonable inspection 
of their mains and pipes as may enable tbem to detect when there 
is such an escape of gas, by fracture or imperfection of pipes, as 
may lead to danger of an explosion; and if an explosion takes 
place from a fracture or defect which has existed for several days, 
during which time it has also been discoverable by reason of the 
smell of the escaped gas, and would have been discovered by 
proper inspection, that is evidence of negligence on the part of the 
company ; nor is it enough to relicve them from liability that, upon 
notice of the escape, they sent a workman to repair the defect, he 
arriving too late to do so. (Moss v. Hastings and St. Leonards Gas 
Co. (1865), 4 F. and F. 324. 

Where electricity is thus supplied—viz., under Sec. 4 of the 
Electric Lighting Act, 1888, the Board of Trade rules provide 
that:—'' The owner shall be responsible for all electric lines, 
fittings and apparatus belonging to him, or under his control, 
which may be upon a consumer's premises being maintained in a 
safe condition, and in all respects fit for supplying energy.” The 
expression ‘‘ owner" means any body or persons owning or using, 
or entitled to use, any electric lines or works, upon whom notice 
has been served by the Board of Trade requiring that such 
electric lines or works shall be continued and used only in 
accordance with the rules of the Board. The liability of an 
“owner” in these circumstances is very similar to that of an 
ordinary “undertaker,” but here again the owner is only liable 
(under the rules) if the lines on the consumers' premises remain his 
property. Where, however, he acts as “wireman” and supplies 
the fittings, there will be upon him an implied obligation to provide 
wires and fittings which are free from defects. 

While the cases above referred to make it clear that electrical 
undertakers may be held liable for damages caused by fire, they 
also appear to establish the fact that the existence of a fault must 
be proved. 

(c) Liability of Persons who supply Electricity otherwise than under 
a Provisional Order.—As is well known, it is competent for any 
person to supply electricity to his neighbours without statutory 
power subject to certain rules made by the Board of Trade. 

One other branch of the subject demands consideration. Assume 
that there is an accumulation of gas iu a street box, and an 
explosion takes place, can.an electric supply company whose mains 
run through the box be held liable? This is a nice question, the 
answer to which must depend upon the particular facts. Suppose a 
person passing by in the street were injured in such an accident, 
whom would he sue? It is apprehended that if he could show that 
the explosion was caused by faulty insulation giving rise to a 
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short circuit, he could bring his action "against the electrical 
company, for although it was negligent in the gas company to 
let their gas escape into the street box, the rpark was the 
eausa causes Of the explosion. Whenever these cases have arisen, 
however, the issue has generally been complicated by the fact that 
the plaintiff was wholly unable to provo that a spark was the real 
cause of the explosion, 


BUSINESS NOTES. 


Adjustable Lantern and Scale Stand for Reflecting 
Galvanometer.—'The use of transparent scales for reflecting 
galvanometers has become common, as they are much more con- 
venient to read than the opaque scales, and several forms of lanterns 
have been devised for utilising incandescent lamps for illuminating 
the gnlvanometer mirror. For zero measurements it is sufficient to 
use the*image of the filament projected on.to the scale, but for 
accurate readings a circular disk crossed by the image of a fine wire 
or of a scratch on the lens, is preferable. Now, with an ordinary 
incandescent lamp, it is not casy to obtain an illuminated disk, 


Fic, 1 


Aving to the thinness of the filament, which, when projected by a 
lens on to the galvanometer mirror, fails to cover it uniformly. 
With a Nernst filament, however, owing to its increased thickness 
and luminosity for a given length, a very much more brilliant image 
can be obtained on the scale. To utilise the filament in a convenient 
form, a lantern (fig. 1) has been devised by Mr. R. W. Paul, to contain 
the pattern B" Nernst burner, complete with cut-out and resistance, 
connection to the burner being made by a socket and flexible cord. 
The lantern is provided with adjustments in all directions, in order 
to enable the spot to be quickly focussed, and is well ventilated to 
prevent overheating, a handle being also provided by means of 
which it may be adjusted while warm. The lens is fixed in a sliding 
mount, enabling the lantern to be placed at any convenient distance 
from the galvanometer, so that the size of the spot may be regulated to 
suit the circumstances under which it is being used. A spot of light of 
3 or 4 in. diameter, may easily be obtained for use with a large scale 
in a lecture theatre. When ` placed in a line with the scale with 
which it is being used, so as to give a spot of about 1 in. diameter, 
_ the brilliancy is such that it may be read in full daylight with the 
greatest ease. <A suitable transparent scale, with vertical and hori- 
zontal adjustments, for use with the lantern is illustrated in tig. 2, both 
lantern and scale being supplied by the same maker, Mr. RoBERT W. 
PauL, Newton Avenue Works, New Southgate, London. 


Lifeguard Contracts.—Merssrs. Hvpson & BOWRING, 
Lrp., of Manchester, have received the following orders for life- 
guards from the Brush Electrical Engineering Co., Ltd.:—Derby, 
Leamington and Warwick, Gosport, and a further 50 sets for 
Belfast, and from other car-builders for Lancaster and Sunderland. 


The World's Copper Output,—tatistics of the pro- 
duction of copper throughout the world in 1904, now for the first 
time available, show that the total output was 628, .200. tons, as against 
585,100 tons iu 1903, or an increase of 7 per cent. In spite of the 
larger demand, therefore, production was kept at a normal level, 
the average annual increase for the decade being 74 per cent. 
America continues to maintain its position as the largest individual 
contributor, its proportion of the total being 55 per cent., as com- 
pared with 53 per cent. in 1903. The mines of the States, there- 
fore, despite the alleged restriction of output, not only keep pace 
with other countries, but improve their showing. The relative 
increase in the American output last year was 11 per cent., as 
against. 6 per cent, in 1903, and compares with an annual average 
of 8} per cent. for the decade. The Boston News Bureau, a 
recognised copper authority, commenting on the figures, says that 
there is clearly no w arrant for apprehension of an over supply. The 


normal increase in consumption is 10 per cent., and while the 
average advance in production remains at 7 per cent., it is plain 
that the demand is increasing faster than the opening up of new or 


` bigger sources of supply. On the other hand, all possibility of a 


shortage is automatically stopped by higher values, every fraction 
of an advance beyond 15 cents in the selling price checking 
absorption, so that a rising market sooner or later brings about its 
own readjustment to normal conditions.—Financial. Times. 


Fire Alarm.—4An ingenious device has been introduced 
by Mrssns. AUSTIN & Co., of 8, Leadenhall Street, E.C., for assist- 
ing in the speedy extinction of fire and the safety of human life. 
It consists of an automatic fire alarm bracket, provided with an 
electrical contact arrangement, so that directly the extinguisher is 
lifted off the bracket to put out a fire, an alarm is automatically 
given at any desired number of points, where indicators ape also 
situated to show the locality in which the outbreak has occurred. 
The utility of the device is obvious. 


Lamp for Temporary Lic dag: Manet RoGER 
Dawson, Lrp., of 8, Berners Street, W., have recenti y beeome sole 
licensees for the vatent lamp for temporary lighting? shown in the 
accompanying illustration. This lamp has been improved by 
Messrs. Dawson since it was placed on the market by others at the 
time of the Coronation, the improvements including the insertion 
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of spring contacts in the top. It may be remembered that the 
lamp is fitted with a patent china cap having two grooves in which 
are the contacts, separated by a china wall rising above the level of 
the cap. Over the grooves passes a plate, slotted to fit over the 
insulating china wall. In the centre of tbis insulating wall is a 
small hole. When the wires have been laid in the grooves, the 
plate is slipped over and held in position by a small plug, or cotter 
pin. A good many of these lamps have been supplied for the pur- 
poses of temporary illuminations. 


Underfeed Stoker Contracts.—The following contracts 
for stokers have been booked by the UNDERFEED STOKER Co. 
Lrp. :— 

North Metropolitan Electric Supply Co. — Stokers for Davey - Paxman 
Economic boilers. 
u poney Borough Electricity Department.—Stokers for Babcock & Wilcox 

ilers 

Smithfield Markets Electric Supply Co.—Stokers for Davey-Paxman boilers. 

Borough of Hampstead Electricity Department, —Stokers for two Davey- 
Paxman boilers. 

Charing Cross, City and WeSt End Electricity Supply Co. —Stokers for water- 
tube boilers. 

Army and Navy Co-operative Electric Generating Statiopn.—Stokers for Cornish 
end Lancashire boilers. 


Electromobile Trials.—Some long-distance trials of 
electrical motor vehicles were last week carried out by Messrs. A. 
VEDBINE & Co., of Neuilly, who submitted two cars—a three-seated 
cab and a four-seated coupé—to run from Paris to Trouville, a 
distance of 130 miles. The cab was fitted with a battery of Agathos 
accumulators of 250 ampere-hours capacity, aud weighing 700 kilos. 
The coupé weighed complete 1,800 kilos, of which 550 kilos was 
represented by the 210 ampere-hours battery. The vehicles left 
the club house of the French Automobile Club in Paris early on 
Saturday morning last, and ran to Evreux, 621 miles away, without 
a stop. Here the batteries were recharged, that of the cab in 
3 hours 30 minutes, and that of the coupé in 2 hours 45 minutes. 
Afterwards the journey was continued to Trouville, which was 
safely reached by both vehicles. The speed of the coupé is stated 
to have averaged 16°8 miles, and that of the cab 21 miles per 
hour. 


Exports of British Electrical Machinery.—<A very 
gratifying increase is steadily taking place in the exportation 
of electrical machinery from this country. For the seven 
months ending with July the. exports. have aggregated 
£387,033, as against only £264,349 jn the corresponding period of 
last year. 
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Consular Notes.—ITaLy.—In no other country is the 
problem of the use of the available water-power for the production 
of electrical energy of such vital importance as in Italy, which 
aunually pays away the sum of about 150 millions of lire (about 
£6,000,000) to foreign countries for the supply of the coal necessary 
as fuel. 

The Austro-Hungarian Consul-General at Mailand, in a recent 
report to his Government, states that according to the particulars 
published by a commission appointed in 1898 to inquire into the 
question, there are in Italy in 58 provinces, 24,486 waterfalls from 
mountain streams and torrents (excluding the smaller brauches of 
these falls) with a potential of 2,642,000 H.P. annually. These 
mighty sources of power are not in inaccessible districts, and are 
not, moreover, confined to any few districte, but are scattered over 
the whole of the provinces in almost the same proportion as the 
density of population. North Italy, which has 36°41 per cent. of 
the total population, possesses 38°37 per cent. of the total water- 
power, Middle and South Italy with 24°39 per cent., and 25:59 per 
cent. of the population have, respectively, 26:06 per cent. and 30:07 
per cent. of the water-power. Only Sicily aud Sardinia, with 
10°86 per cent. and 2:43 per cent. of the population respectively, 
are lacking their share of water-power, their quota only amounting 
to 5'45 per cent. and ‘07 per cent. respectively. 

From studies already made, it is estimated that the Tiber could 
produce 500,000 H.P., of which only 100,000 H.P. is at present used. 
The Rivers Garigliano, Volturno, Sarno, Tusciano and Sele, could 
produce 180,000 H.P., of which only 35,000 u.r. is at present used. 
The waterfalls Marta, Fiora, Ombrono, Arno, Serehio, and other 
smaller falls, could produce 75,000 H.P., and only 15,000 H.P. is 
used, whilst the Rivers Aterno, Pescara, Sangro, Salino, Vomano, 
and Tronto could produce 212,000 H.P., of which’ only 25,000 H.P. 
is in use. The above rivers. could, therefore, produce altogether 
767,000 #.P., of which 592,000 H.P. is unutilised. 

The chief drawback to the extension of tho use of water-power 
is said to be in the law governing the concessions which provides 
that the concessionaire shall hold exclusive rights for at least 30 
years, on payment of 3 lires (28. 5d.) per H.P. annually to the 
Government. The concession is renewable at the end of 30 years, 
provided the water-power has been well utilised. The Government 
had grave fears that the hydraulic wealth of the country would be 
in the hands of private owners when electric traction was to be 
adopted for the railways. Consequently, in 1898 a cireular was 
issued to the effect that no concessions were to be vranted for such 
water-powers as might in future be required for the production of 
energy for railway traction. As there is scarcely a water-power 
which could not be used for this purpose, this cireular met with 
great opposition. Protests were laid before the Government, aud 
proposals have been made to modify the law. Nevertheless, the 
steady increase in the use of hydraulic power shows that capitalists 
have grasped the fact that there is a great future for the electro- 
technical industry in Italy. 

The first water-power plant in the country was erected by a 
British-Italian company. The power was conveyed from Tivoli to 
Rome in order to replace the steam plant which had been used 
since 1886 for the purpose of lighting the city by electricity. The 
water-power used amounted to 2,000 H.P., with a current of 
2,000 volts. After the establishment of this plant, a second was 
soon erected, also to supersede a steam plant which had been used 
for lighting the town of Mailand. The energy was supplied from 
a waterfali of the River Adda, from 25 to 29 metres high, which, 
by means of a canal, was made to supply the seven turbines of the 
station with 45 cb. metres of water per second. The power used is 
15,000 H.v., with a threc-phase current of 3,000 volts from collector 
tocollector. Part of the electric energy is used for lighting the town, 
part for industrial purposes, and part for the tramway system of the 
town and district. 

A still greater work is that of Vizzola, on the Ticino. For a long 
time the great water-power of-the Ticino, from its source to its 
junction with the River Po, had been used for irrigating the fertile 
lands around, but in 1889 the idea was conceived of using the water 
for power purposes. In the course of the winter of 1898 works 
were begun, and in a little more than a year were completed. The 
works consisted of a canal delivering 80 cb. metres per second 
into a beck, from which 12 steel pipes about 24 to 28 metres high 
delivered the water to the turbines at the rate of from 63 to 
19 cb. metres per second. The turbines, manufactured by Riva, 
Monneret & Co., of Mailand, and the German house, J. M. Voith, 
are coupled direct with Schuckert three-phase generators at 11,000 
volts On the whole, this constitutes the most powerful water- 
power plant in Europe. The Vizzola plant is, however, not only 
remarkable for the power of its machines, but also for the vast 
expanse of country to which energy is supplied. Situated in the 
middle of an industrial district of Northern Italy, it supplies 
current to 70 communities, north as far as Varese, a distance of 
35 kilometres; west to Lomazzo, 40 kilometres; and south to 
Turbigo, 15 kilometres ; the whole length of cable is 188 kilometres. 
For the most part individual consumption is small, but there is 
one large consumer, a cotton factory which possesses three motors 
of 700 H.P. The power station of Vizzola, however, soon found 
itself unable to supply all the energy for which there was demand. 
Consequently, the ‘‘ Societa Lombarda per distribuzione di energia 
elettrica” established a second station at Turbigo, which 
utilised the water-power of the Ticino, or rather of 
the Naviglio grande. This navigable canal, which waters 
about 50,000 hectares of land in the Mailand and 
districts, leaves the Ticino near Tornavent8 and pours its waters 
mto the Mailand canal after a course of 50 kilometres. The water 
leaves the Ticino at 60 cubic metres per second ; the fall is 35°5 
metres, so that in a length of 30 kilometres between 'l'urnavento 
and Abbiategrasso, 16,000 1,7. could be utilised, A concession was 
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granted for this power in 1899, but was not utilised, until in 1901 
the Lombard Co. acquired the right to use 5,000 H.P. in the first 
7 kilometres of the canal. The works have now been completed, 
and the station supplies a triple-current of 1,500 H.p. The energy 
is used only for industrial purposes in the district. Moreover, a 
plant has been erected at Castellanza for reserve purposes. This 
company has also entered into combination with a Basle company, 
which holds a concession for use of the waters of the Poschiavino 
mountain stream (20,000 H.r.)) The necessary cables for the 
current have had to be carried over the border, and this “export 
electrical power” has given rise to great comment in Switzerland. 
Particularly worthy of mention, because of the extraordinary nature 
of the fuel used, is the “Societa della forze idrauliche 
del Moncenisio." The power is obtained from the Cenischia fall, 
which originates in the lake on Mount Cenis. At present 1,020 
litres per second are used, with a total power of 11,700 n.r. It is 
proposed, however, to use 1,400 litres more. ‘The waterfall is in 
two sections, and only one section (445 metres) has up to the present 
been used. The station, which is at Novalesa, contains five turbines 
of 15,000 H.P. each, with a current of 3,000 volts. The pressure 
is increased to 30,000 volts by means of transformers. The 
energy is conveyed to 'Turin,,60 km. away. Works are also 
being carried out by the “Societa Italiana per l'utilazione delle 
forze idrauliche nel Veneto,” at the mountain stream of Cellina in 
the Venetian Alps. After their completion the plant will have 
two plants of 13,000 H,P. each. At present only one has been 
erected at Malnisio. 

Several other smaller plants are in existence in Italy, but the few 
already described will serve to show that the clectro-technical 
industry of Italy is of vast importance, and is capable of much 
further development. 


The *Everbrite" Reflector.— The accompanying 
illustration shows an improved type of shell pattern reflector, for 
use with ordinary electric incandescent lamps, which is being put 
upon the market by Mr. F. J. TIFFIN, 3, Great Winchester Street, 
E.C. It is known as the “Everbrite,” and it consists of a shell- 
shape reflector made of crystal glass with silver deposited on the 


THE EVERBRITE SHELL REFLECTOR. 


inside surfaces of the two walls. It is claimed that this acccssory 
will not tarnish nor deteriorate in appearance, and will give a 
maintained maximum brilliancy for various positions in which the 
electrical engineer and the consumer will find it useful. The 
reflector is casily attached to any lampholder by meaus of the 
bracket carrier shown. We bave received one of these 
reflectors, and it commends itself as a cheap and attractive 
novelty. 


Continental Markets for Electrical Goods. — 
German “ industriels" are still exercised over the new commercial 
treaties which have been concluded between so many of the Con- 
tinental Powers. ‘The Association for Protecting the Interests of 
German Electrotechnics” has recently adopted the following 
resolution :—'* This Association notes the results obtained in our 
new commercial treaties with Switzerland, Italy, Servia aud 
Roumania, which lead us to presume that the exportation of 
German electrical products thither will maintain its volume as 
heretofore. The Association, however, deplores the very consider- 
able tariff increases made by Austria-ILungary, and the prohibitive 
character of the most important tariff schedules of Russia, in whose 
markets German dynamos, electric motors and cables will henceforth 
have no sales. The total German exportation to Russia will be 
diminished by one-third. The Association urgently requests the 
German Federal and State authorities to use all efforts for making 
up for this diminished exportation by getting better terms in the 
treaties to be negotiated. It is to be borne in mind that during late 
vears numerous and extensive electrical manufactories have been 
established in various countries, and these, working under more 
favourable conditions, have either made it very difficult for us to 
compete with them, or threaten to tie us up altogether in the near 
future." According to this, but making due allowance for a slight 
exaggeration of the facts on the part of the Association, the future 
should offer better opportunity for British electrical enterprise in 
many European countries where the Germans bave hitherto 
dominated.—Conauerciald Intelligence, : 
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Trade Announcements.—The works and offices of 
Messrs. FERRANTI, Ltp., Hollinwood, will be closed from August 
25th to September 4th for the annual district holiday. Urgent 
correspondence will be dealt with, but goods cannot be taken in 
during the period. 

The SroAN ELECTRICAL Co., LTp., of 15, Fore Street Avenue, 
E.C., want their friends to know that, in consequence of the 
increase in sale of ‘‘Conradty” carbons, they have had to open 
offices and a warehouse at Manchester, so that they can more 
promptly meet the wants of customers in the Midlands and the 
North of England. They have just issued an illustrated list 
describing these carbons of various qualities for open, enclosed and 


flame arc lamps, also searchlights and stage lamps, as well as carbon 
brushes. 


Automatic Point Shifters.—The Dublin United Tram- 
ways Co. has placed orders for four more of ‘Tierney & Malone’s 
patent automatic point shifters,” with which that system hus been 
partly equipped for some 10 or 12 months, with Messrs. BRECK- 
NELL, Munro & RocGers, LrTp., of Bristol. 


Electricity in Indian Mines.—In regard to the para- 
graph which appeared in our last issue, entitled ' Electrical Equip- 
ment of an Indian Colliery," a correspondent writes correcting 
that portion of the paragraph stating that "this is the first 
mine in India to adopt electrical plant." Strictly speaking, he says 
this is not quite correct, as the Kolar Gold Mines, Mysore State, 
have been using electricity for power purposes very extensively, 
both underground and on the surface, for a very considerable time. 
In these mines there are motors in use on the surface for driving 
hoists, mills, air compressors, &c.—the largest being of 1,000 H.P, 
and there are various sizes driving pumps, hoists, &c., underground, 
the largest at present being 150 m.r. The complete installation ou 
the field is about 6,000 H.P. The writer of the original note was 
doubtless referring to coal mining work. 


* Elastophior,"—Under the name ** Elastophor," a new 
chemical compound claimed to have all the qualities of india-rubber 
with a greater degree of elasticity, is being introduced into France 
by La CexPAGNIE FRANCAISE DE (CAOUTCHOUC ARTIFICIEL 


"ErasroPHOR," of 6, Boulevard de Villiers, Levallois-Perret, 
(Seine). 


The Rating of Machinery: Its Effect on British 
Industrialism.—The following is a copy of a letter being circu- 
lated by the London Machinery League :— 

"Tt is very evident that there is no adequate conception among 
manufacturers of the serious rating menace which confronts British 
industry—a menace which, if realised, will gravely penalise it in 
competition with our foreign rivals. Should machinery be rated by 
the local authorities? At this moment there is a considerable 
diversity of practice among local authorities—a fact which in itself 
tends to complicate the situation with an added element of bitter- 
ness and feeling. Where the local authority is possessed by 
sympathy towards industrialism, the taxation is not persisted in; 
where this sympathy and knowledge are absent, the taxation is 
often demanded with rigorous exactitude. It is bad enough that a 
penalty should be imposed on British industrialism, which the 
foreign manufacturer has not to bear; the infliction becomes worse 
when in England itself the tax may be the sequel to municipal 
caprice, to municipal ignorance, and sometimes to municipal 
prejudice. 

“ In examining into the history of this question, it is unnecessary 
to go beyond the year 1840. The remarkable development in the 
industrialism of Great Britain renders its absolutely necessary that 
the law in reference to this matter should be made definite and 
clear. The prescient statecraft at that period was averse to the 
throttling of the many interests involved in this development. It 
was perceived that to continue the old system of rating would mean 
the jeopardy of the bright commercial and industrial prospect, 
which was fortunately destined to be realised. Hence it was that 
the Act of 1840 made it explicitly clear that machinery was not to 
be rated. The phrascology of that Exemption Act was as emphatic 
as could well be devised. It was specifically declared to be abso- 
lutely unlawful for the overseers of any parish, township, or village 
to 'tax any inhabitant in respect of his ability derived from the 
profit of stock-in-trade or any other property for or towards the 
relief of the poor. The phrase ‘or any other property’ was con- 
fessedly introduced with the view of giving encouragement to 
British Industrialism. 

“The Act of 1840 is an unrepealed Act. It is still upon the 
Statute Book. It is the last expression of Statute-law in reference 
to the question. That the definite design of the Legislative should 
be over-ridden, that the caprice of a local authority should be 
supreme rather than the explicit anxiety of Parliament, is not one of 
the least perturbing paradoxes of the position. The London 
County Council, which has sought to persuade the local authorities 
of the metropolis to the rate-levying policy—a persuasion which, 
we are glad to be able to admit, has not always been successful— 
has justified its action by the decision of Lord Esher in 1886. We 
make no reflection upon Lord Esher’s distinction as a lawyer and 
his eminence as a judge. At least, however, it is permissible to say 
that the resolve to tax the machinery located in a hereditament— 
machinery other than that actually let with the premises, and 
which would thus be definite part of its ordinary and necessary 
equipment, isdue to his ruling. It is the judicial interpretation 
of precedents rather than the anxiety of the Legislative to which 
is attributable the creation of the preseut chaotic situation, a situ- 
ation in which an imaginary boundary line may actually mean 


hundreds, and possibly thousands, a year to the manufacturer. It 
is to this decision that we owe the asteunding fact that a building, 
having but a moderate rateable value attaching to it, may 
become, the moment it is designed to play a more important 
part in the economy and industry of the neighbourhood, a 
centre of labour and of judicious distribution of earnest money 
to the working classes, or afflicted with a harassing tax 
which must cripple it in placing its products both in 
the markets of the world and in the markets of the British 
Islands. Statute law is sympathetic towards industrialism. It is 
the judicial interpretation of that law which is the parent of the 
present harassing confusion and the present conflicting practice. 
Manchester is exempt from the affliction; the London County 
Couucil would make machinery the basis of taxation and make 10 
per cent. of rateable machinery the average per centage of gross 
value. Westminster refuses to tax machinery ; Southwark taxes. 
The whole business is, to use a Cromwellian phrase, an ungodly 
jumble, made all the worse by the fact that our Continental rivals 
are restricted by no such ungenerosity. i 

“The London Machinery League, which includes many of the 
most distinctive users of machinery in the metropolis—and which, 
I may add in passing, is anxious to secure the alliance of provincial 
industrialists and manufacturers, as well as the membership of all 
London users of machinery—seeks a clear definition of existing law, 
which would harmonise the general policy, and would, of course, 
protect chattel machinery from assessment. In other words, it 
would resort to the policy of 1840, with the condition that machinery 
attached to the building and necessary to its first equipment should 
be rated. It would render the law no longer susceptible of local 
caprice and prejudice. In this policy it has the support of the 
Royal Commission on local taxation, which would exempt from 
assessment, machines, tools and appliances ‘not fixed or only so 
fixed that they can be removed from their place without 
necessitating the removal of any part of the hereditament.’ This, 
sir, is our policy. 

* LONDON MACHINERY LEAGUE, 
* ARNOLD GOODWIN, Hon. Scc. 


“ 56, Sumner Street, Southwark, 
“ London, S.E.” 


Brush Contracts.—The following contracts have been 


placed with the BrusH ELECTRICAL ENGINEERING Co., LTD. :— 


For the Cleveland and County of Durham E.P.D. Co. (per Messrs. Bramwell 
and Harris).—Electric locomotive complete. 

For the Buenos Ayres and Pacific Railway.—One 500-kw. and two 250-xw. 
turbo-alternator sets, each consisting of a Brush-Parsons steam turbine direct- 
coupled to & synchronous alternator by means of a flexible coupling. 

For the Watford U.D.C.— Year's supply of alternating-current transformers. 


Electrical Contractors’ Protits!—At the Doncaster _ 


County Court last week, Messrs. Fisher & Co., electricians, Don- 
caster, sued Birch & Co., Ltd., Rotherham, for £2 12s. 3d. for work 
done. There was a counterclaim for £1 14s. 6d. for damages. The 
claim was admitted, and the amount paid into Court. Mr. Birch, 
managing director of the defendants, said that in 1892 plaintiff 
went to their works at Rotherham, soliciting orders, and witness 
gave him an order for the conversion of the firm’s outside electrical 
lamps from three-light lamps to two-light lamps. Plaintiffs sent a 
youth and a boy to do the work, without proper tools, which witness 
had to lend them. ‘The workmen inflicted damages to the amount 
of £1 14s. 6d.— breaking nine squares of glass, valued at 22s. 6d., 
and 12s. for lettering. The lamps were practically ruined. Judge- 
ment was given for plaintiffs on the claim paid into Court, and for 
the defendants on the counterclaim. 


Bankruptcy Proceedings.—The estates of ROBERT 
Sykxs (Robert Sykes and Co., electrical engineers, 8, Dixon Street, 
Glasgow) were sequestrated on August 17th. A meeting to elect 
trustee and commissioners is to be held on August 29th, when a 
composition may be offered. 

A. J. Haggis (electrical engineer, trading as A. J. Harris and Co., 
Bradford).—A receiving order was made on 18th inst. on a 
creditor's petition. The first meeting of creditors, &c., is to be 
held on September 5th, and the public examination on October 4th 
at Bradford. 

E. A. Earr (electrical and general engineer, 12, Palmerston 
Road, Boscombe).— Receiving order made August 15th on debtor's 
own petition. The first meeting is to be held August 30th at 
Southampton ; public examination, October 4th. at Poole. 

Catalogues and Lists. — Messrs. R. W. ViCAREY 
AND Co., 91, Foregate, Stafford.—Pamphlet describing the class of 
work undertaken by this firm of battery experts, who make a 
speciality of storage battery, experimental and testing work for 
electrical contractors, battery users, station and consulting engineers 
and others. A tariff of fees is given. 

PositivE Rotary Pumps, Lro., 23, Northumberland Avenue, 
W.C.—Illustrated card of hand, belt, and electrically-driven pumps. 

UNIVERSAL ELECTRICAL MANUFACTURING Co., Peckham, S.E.— 
Picture postcard giving a few particulars regarding the firm’s new 
house fuse boxes. 

Messrs. Ernest F. Moy, Lrp., Camden Town, N.W.— New list 
(No. 8) of continuous-current measuring instruments of small round 
dial and automobile types. Description, tabulated prices and 
dimensional drawings are given. 

THE S$roaN ELeEctricat Co., Lrp., London, E.C.—Two new 
illustrated circulars; €ne describing their Hofmann patent rivets 
and their quick rivet jointer; the other particularising their 
“clincher” plug for plugging holes in brick or stone for electrical 
wiring and many other purposes. 

(Continued on page 307.) 
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THE FIFE ELECTRIC POWER SCHEME. 


Ox Tuesday, the 15th inst., an important addition was made 
to the number of electric power supply companies of Great 
Britain, when the 
initial : generating 
station of the Fife 
Electric Power Co. 
was officially 
opened, and the 
supply of power 
commenced. It will 
be remembered that 
the Fife Power 
Co.'s Bill . was 
passed during the 
Parliamentary ses- 
sion of 1903, the 
company being 
authorised to supply 


closely round any one centre, a condition ' pointing clearly 
to high-tension transmission. Another great outlet which 
the company will, no doubt, find, is supply to local 
authorities mainly for lighting purposes. A glance at the 

^s | map will substantiate 
this, for it will be 
seen that in the 
whole area there 
are at present but 
two towns, ; Viz, 
Kirkcaldy and St. 
Andrews, which 
have their own 
generating stations, 
the former hav- 
ing both lighting 
and tramways, and 
the latter lighting 
only. In view of 
the great number of 


power to individual Fic. 1.—VIEW OF THE FIFE ELECTRIC Power Co.'s “ Prot” towns of small and 


consumers outside the 
area of supply of 


existing authorised distributors, and also to supply in bulk to . 
authorised distributors within the Power Co.'s area. This area, 
a map of which appears on page 306, includes the whole of the - 


County of Fife, certainly the most important industrial area in 


STATION AT TOWNHILL, 


medium size in the 
county, (a large de- 
mand may reasonably be looked for-from this source. : 

ftis the intention of. the Fife Power Co. eventually 
to build several large stations from which the whole of the 
area can be economically supplied ¢ the first of these, which 


. Fig. 2.—Vrew oF THE ENGINE Room, SHOWING WILLANS-PEEBLES GENERATING PLANT. 


the East of Scotland, its 504 sq. miles being studded with 
collieries, textile mills, brick and lime fields, quarries, and 
engineering and iron works. These industries are, more-. 


over, Bo situated as to receive the utmost benefit from an 


electric supply company operating on modern “principles, 


for they are for the most part scattered rather than grouped 


is really a ‘pilot station, is situated at Townhill, near 
Dunfermlitie, and suggested sites for other stations are at 
Cupar, ‘Leven and Markinch. The exact. locations will 
be settled as the business extends. | | 

After certain limits: have been reached, it is not 


proposed to further enlarge this station, but to lay down 
F 
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an entirely separate new one on a much larger scale with 
bigger units, and so arranged as to lend itself to expansion 
up to 60,000 Kw. capacity. This will give a much more 
homogeneous arrangement and a maximum economy in 
production ; the proposed transmission pressure — being 
11,000 volts. 

The Townhill power station (fig. 1) has been built 


Fig. 3.—VriEW or THE BOILER 


and equipped throughout by Messrs. Bruce Peebles and 
Co., Ltd. Edinburgh, to the instructions of Messrs. 
Bramwell & Harris, the consulting engineers to the 
scheme. The present buildings contain space for 
800 KW. of plant in addition to that now in- 
stalled. The station adjoins a branch of the 
North British Railway, and is, moreover, close to the 
‘Town Loch," so that the facilities for coal and 
water supply are excellent. The railway runs along a 
high embankment, 
and the coal is 
dumped from the 
trucks into two 
shoots, which deliver 
it into hoppers at 
the foot of the 
bank: these in turn 
deliver into trucks 
running on à nar- 
row-gauge line 
into the stoke- 
hole. - - The |-boiler 
house (fig. 3) is at 
present equipped 
with four large 
Lancashire boilers 
fitted with super- 
heaters, and each 
capable of evapo- 
rating 8,500 Ib. 
of water per hour. 
Each boiler is 30 ft. 
long over the 
end-plates, and 
has a diameter 
inside the shell 


HOUSE. 


duced by the boiler when evaporating the full 8,500 Ib. 
weight of water per hour. 

The pipework was sub-contraeted by Messrs. Bruce Peebles 
to the Sir Hiram Maxim Engineering Co., and is of standard 
construction. The steam main is on the.ring principle, and 
is constructed of welded solid-drawn steel. A 7-in. pipe 
leads from each boiler stop valve to the superheater, with a 
by-pass, and this is 
connected to the main 
header in the boiler 
house. Junction pipes 
connect this header 
to a smaller one in 
the engine house, 
steam separators 
being provided at the 
point where the june- 
tion pipes connect 
with the engine house 
main; the steam is 
taken from the upper 
side of this main 
direct to the separa- 
tors on the engines, 
In the absence of 
condensing arrange- 
ments the exhausts 
of the four engines 
are connected to a 
main exhaust pipe of 
rivetted steel 20 in. 
in diameter, which 
is carried up outside 
the engine house and 
terminates in an ex- 
haust head. The water supply is drawn from an over- 
head feed tank, which is fed by a Peebles motor- 
driven pump from a reservoir outside the station. 
shown in fig. 1. The water tän be delivered from 
the overhead feed tank either direct to the boilers 
or through the economiser; the blow-off and feed pipes 
being carried along a trench in front of the boilers as usual. 
The boilers are also fitted with injectors, -which- ct. as 
emergency feed appliances, 


or. R^ DE Bir aes 8FiG. 4.—SHEWING ARRANGEMENT OF STEAM PIPING AND INDUCED DRAUGHT PLANT. 


the working  pres- 
sure being 160 Ib. per sq. in. 

The external diameter of the flues is 3 ft. 7] in., tapering 
to 3 ft. 11 in. at the back, The flues are provided with 
six Galloway tubes placed at angles of 60° alternatively on 
each side of the vertical centre line. Each boiler is pro- 
vided with the customary valves, pressure and water 
gauges, blow-off cock, &c. The superheater is of sufti- 
cient capacity to impart 60? of superheat to the steam pro- 


lt will be seen from the view of the station 
buildings that a large chimney has’ not been built, 
but in its place an induced draught plant has been 
installed. It is claimed that by this system the steam- 


ing capacity of the boilers is increased considerably above 


normal working capacity without damaging the boóilers ; 


moreover, that the cheapest kind of fuel can be thoroughly 
burned, thus practically abolishing the: smoke nuisance : 


Vol. 57. No. 1,448, Avausr 25, 1905.] 


THE ELECTRICAL REVIEW. 


305 


that the draught being mechanically produced is independent 
of any atmospheric conditions, and that the system is more 
elastic in operation than natural chimney :draught, which 
enables the fireman to regulate the supply of steam as desired. 

The plant, which is 
shown in fig. 4, con- 
sists of- a-Sturtevant 
exhausting fan pro- 
vided with water- 
jacketted bearings, 
by means of which 
the fan is kept in per- 
fect working order 
When handling gases 
at temperatures vary- 
ing from 150° to 
800° F. The inlet 


^ ELEN 
` ete 
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of the fan is con- 
nected to the base 
of the iron stack 


and the outlet is con- 
nected to the stack 
outside the roof of the 
boiler house. Regu- 
lating dampers are 
provided, arranged 
so that if desired the 
boilers can also be 
worked with natural 
draught. . The motor 
driving the fan is pro- 
vided with a patent 
controller fitted with 
automatic no-load 
and over-load re- 
leases, and capable of 
regulating the speed Fic. 5. 
of the fan from 350 

to 420 r.p.m. as desired. The fan being connected to:the 
extreme end of boiler flues close to the base of chimney when 
in operation, creates a partial vacuum in the flues, and thus 
draws the air through the fires in the boilers, the desired 
vaeuum being maintained according to the speed of the fan. 


Fie; 6—Vitew BEHIND MAIN SWITCHBOARD. 


The economiser, which in common with all the other 
auxiliary apparatus, is driven by a Peebles continuous-current 
motor, driven from the exciter sets, is of standard con- 
struction, consisting of 144 tubes arranged in two groups of 
72 tubes each, six tubes wide. The tubes, 9 ft. long and 


MAIN SWITCHBOARD. 


4 in. internal diameter, were forced into the top and bottom 
box by hydraulic pressure, che joints being metal to metal. 
Self-acting scrapers with- over-lapping joints and chilled 
edges are provided. The economiser works at an ordinary 
pressure: of 150 Ib. 
per sq. in., and it is 
moreover so arranged 
as to deal in a satis- 
factory manner witli 
cold feed water, i.e., 
water at about 50? F., 


and when supplied 
with water at this 


temperature there is 
no “ sweating " of the 
tubes. 

All the engines are 
of Messrs. Willans 
and Robinson’s manu- 
facture, the main 
engines. being of 
the, three-crank 
triple-expansion type 
with three cylinders 
per. crank, and the 
exciter engines of the 
two-crank compound 
type. Each of the 
main engines is 
direct-coupled to a 
400-KW. Peebles 
alternator giving two- 
phase current at 50 


periods and at a 
pressure of 3,000 
volts. This output 


is given on the basis 
of a temperature rise, 
after six hours’ full-load run, not exceeding 60° F. As 
regards regulation, the engine governor is so efficient that 
the speed of the set will not rise above, or fall below, the 
normal by more than 5 per cent. momentarily, or 2 per cent. 
permanently when full load is thrown off or on. 

The alternators are of Messrs. Bruce Peebles’ standard con- 
struction with rotating fields. The field poles, which are 


AUXILIARY 


Fia. 7. 


SWITCHGEAR, 


bolted to the rim of the magnet wheel, are wound with bare 
copper strips cn edge, alternate coils being insulated by 
special paper. As the windings and field coils all round the 
magnet wheel are in series, and as there is a considerable 
number of turns on each pole, it will be that the 
voltage between turns of the winding is very small indeed, 


Seer) 


so that the special paper used provides ample insulation. 
The 


stampings of soft iron, having nearly closed slots formed at 


armatures are stationary, and are built up of 
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the periphery. The windings are disposed in these slots, 
and insulated with Pressspahn, mica and special varnish. 
The two auxiliary units each consist of a Peebles-Willans 
45-KW. 100-volt continuous current generating set: these 
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FrG. 8.—VrEW oFSWILLANS-PEEBLES EXCITING PLANT. 
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it, a synchronising panel and three complete feeder panels. 
Two sets of bus-bars.are provided, the lighting and power 
bars being normally separate. Either alternator can be 
plugged to either set of bars. As will be seen from our 


illustration (fig. 6) of 


the back of the board, 
bars and connections 
of different polarity 
are separated by sub- 
stantial slate parti- 
tions, and fireproof in- 
sulation is used on all 
insulated conductors, 
Each feeder panel 
complete consists of 
three sub-panels, two 
of which are norm- 
ally in use, while the 
third is a spare. 
This third panel con- 
trols an additional 
lead, which may. be 
plugged to the bus- 
bars and switched 
into service should 
one of the others 
break down. As 
usual, the alternator. 
panels are arranged 
on the right-hand 
side facing the board ; 

the sync hronising 
panel in the middle, 
and the lighting and 
power -feeder panels 
to the left. Each 
alternator panel is 
provided with four 


are used for the excitation of the main alternators and also for 
driving the various subsidiary motors about the station. 
Views of the main generators and exciters are shown in 
figs. 2 and 8 respectively. 
The main switchboard, illustrated in fig. 5, includes two 
alternator panels, each of which has an exciter panel beneath 


plugs, two ammeters, and a circuit-breaker, while the 
adjoining exciter panel is provided with a vertical 
ammeter, shunt-breaking switch, rheostat and wattmeter. 
The synchronising panel is provided with. voltmeters for the 
incoming alternator, and also one each for the ligliting and 
power bus-bars. In addition, a synchronising voltmeter and 
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lamps are provided, and an oil switch for coupling the in- 
coming alternator to either set of bars. Each feeder panel 
is provided with an ammeter, pilot voltmeter for each 
phase, lamps and circuit-breaker, also plugs for plugging in a 
spare feeder. All circuit-breakers are of the oil type, and are 
located behind the board and operated by handles from the front. 
In addition to the main board, there is a small exciter board, 
consisting of three panels shown in fig. 7. It will be seen 
that the construction is quite of a standard pattern. 

Au interesting feature of the main board, which may here 
be mentioned, is that the lamps shown above the circuit- 
breakers indicate from a distance whether the circuit- 
breaker is closed or not. These lamps are operated by 
exciter current, and are switched on and off by auxiliary 
contacts on the circuit-bteaker itself. i 

The entire contract for mains for the Fife Power Co.'s 
system was carried out by Messrs. Callender's Cable Con- 
struction Co., Ltd. 


=e ee 


BUSINESS NOTES. 


——— 


(Continued from page 302.) 
Imports of Foreign Telegraph Cables.—The imports 


of foreign telegraph cables and apparatus connected therewith into 
this country during July last attained & value of £1,817, bringing 
up the total for the first seven months of the year to £32,327, which 
compares with only £20,431 in the corresponding period of 1904. 


Maguetite Are Lamps.— According to l'Industrie 
Electrique, the streets of Jackson (Michigan) are now lighted with 
300 of Mr. Steinmetz's magnetite arc lamps, which take 4 amperes 
at 80 volts, and have replaced the 6'6 amp. enclosed arc lamps, 
whilst giving far more light. 


Dissolutions and Liquidations.—The Sır HIRAM 
Maxm ELECTRICAL AND ENGINEERING Co., Ltp.—In this case the 
winding-up order was made in November, 1904, and Mr. H. K. 
Burgess, senior assistant receiver, has now issued his report to the 
creditors and shareholders of the company. The statement of 
affairs shows total liabilities £55,481 15s. 1d., of which £19,192 
19s.'6d. is expected to rank, against assets valued at £27,642 Os. 10d., 
after deducting £20,309 11s. 8d. for payment of the debentures, 
and £1,057 11s. 11d. for the preferential claims. The assets con- 
sequently exceed the liabilities by £8,449 1s. 4d., but the account 
with the contributories discloses a deficiency of £161,949 18s. 8d. 
From accounts prepared by the company the trading has resulted as 
follows :— 


From May, 1899, to November, 1900 
For year to November, 1901 T 
For 13 months to December, 1903 .. Loss 1,651 5 2 
From January 1st, 1903, to June, 1904 ... Profit 2,484 8 0 


The insolvency of the company is attributed to («) the falling 
through of the agreement with the Hiram Lamp Co. ; (5) the short- 
ness of working capital owing to the available working capital 
being locked up in lamp stock; and (c) adverse legal costs. 

The Lisur Raivwaxs DEVELOPMENT Co., Lro., is winding up 
voluntarily with Mr. David Williams, 181, Queen Victoria Street, 
E.C., as liquidator. 

Messrs. G. K. Sprvey and J. J. Juss (Spivey & Jubb, electrical 
engineers, Batley Carr, Yorkshire), have dissolved partnership. 
Mr. Jubb, who will continue the business, will attend to debts, &c. 

Messrs. E. C. GASKILL & R. P. Davis (Liverpool Boiler Cement 
and Manufacturing Co., Hodson Street, Liverpool) have dissolved 
partnership. Mr. Davis will attend to debts. 


Book Notices.—TZools for Engineers and Woodworkers. 
By Joseph Hofner. London: Crosby Lockwood & Son. 1905. 
Price, 9s. net.—In brief, this book is an illustfative and descriptive 
dictionary of hand tools for the use of workers in iron, brass and 
wood, by au author who has made the subject of tools peculiarly 
his own. Undoubtedly there is room for sucha book. To many 
men engaged in engineering the question of tools must often come 
into prominence, yet how large a number would fail to give a clear 
and correct description of the many tools used in the workshop, 
their cutting angles, capacity and so on. Not many years ago 
there was a time-honoured superstition that wrought-iron required 
to be lubricated when tooled, but that it was wrong to lubricate 
cast-iron, It was not necessary to do so, but there was, after all, 
no harm in it, aud to-day, when one gets all that can be got 
from a tool the lubrication of cast-iron may even be necessary. 
The author divides his work into sections or chapters, each devoted 
to a particular class of tool or detail. Thus we have a chapter on 
tool angles and supports ; and then on the chisel group of tools, one 
on planes, which is a variety of the guided chisel. Section II. deals 
with scrapers; Section III. with saws, files and milling cutters. 
After all, these three tools are merely varieties of the multi-edge 
or milling tool. Boring tools and threading tools are also com- 
prised in this section. Tools of percussion are then dealt with, 
while Section V. is on processes such as hardening and grinding. 
Section VI. is devoted to gauges and tools for marking out or 


.. Profit £555 16 0 
.. Loss 4,992 2 2 


Percival Marshall & Co. 


measuring and testing work generally. In short, every tool 
seems to have received due treatment, and the work has been well 
done. 

* Wireless Telegraph and Hertzian Waves.” By S. R. Bottone. 
Third Edition. London: Whittaker & Co. 3s. 

“The Bodie Book” (Hypnotism, Electricity, Clairvoyance, &c.). 
By Walford Bodie, F.R.M.S, &c. London: The Caxton 
Press, Ltd. 2s. 6d. | 

“Report and List of Members of the Cobden Club for the Year 
1904." Offices: 28, Victoria Street, S.W. 

“ Proceedings of the Physical Society:of London,” Vol. XIX., 
Part VI., July, 1905. London: Taylor & Francis, Red Lion 
Court, E.C. 

. “Calendar of the Glasgow and West of Scotland Technical 
College for the Session 1905-6." Glasgow: The Secretary at the 
College. ls. 

. * Fire Tests with Floors and Doors.” 
British Fire Prevention Committee, Nos. 96 and 98. 
Committee. 2s. 6d. each. 

“u A Guide to Standard Screw Threads and Twist Drills.” By 
Geo. Gentry. Model Engineer Series, No. 27. London: Percival 
Marshall & Co. 6d. net. 

“ Transactions of the Junior Institution of Engineers," Vol. XIV., 
Twenty-third Session, 1903-4. Edited by W. T. Dunn. London: 
10s. 6d. 

“An Auxiliary Port for London.” By Innovator. This is the 
first of a series of papers on the subject—Can London Spend Her 
Money to Better Purpose? No.1 deals with the river and its 
enlockment; utilisation of the tidal power of the Thames; elec- 
tricity in bulk; Canvey, a new auxiliary deep-sea port for London; 
a new electric rail and motor road, &c. London: P. 8. King and 
Son. 6d. net. 

“The Municipal Engineers’ Specifications.” (Executive work, 
roads, sewerage, and clectricity supply.) Annually. No.1 (1905). 
London: The Proprietors of the Builders’ Journal. 2s. 6d. net. 

Reports of the Engineering Standards Committee. No. 16, 
British Standard Specifications and Tables for Telegraph Material ; 
No. 23, British Standards for Trolley Groove and Wire. London: 
Crosby Lockwood & Son. 10s. 6d. not and 1s. net respectively. 


* Red Book" of the 
London: The 


LIGHTING AND POWER NOTES. 


Acton.—The U.D.C. has applied to the L.G.B. for a loan 
of £25,000 for E.L. purposes. 


Aldershot.—The report of the E.L. Committee on the 
past year's working was submitted recently to the T.C., and shows 
that the total revenue. was £3,526, an increase of £655. The 
working expenses were £1,976, sinking fund repayment £754, and 
interest on loans £858, a total of £3,588, resulting in a deficit of £63 © 
on the year's working. The number of units sold amounted to 
186,196, or an increase of 31,955 over that of the previous 12 
months. 


Annfield Plain.—The U.D.C. has resolved to take no 
further action in regard to the lighting of Dipton by electricity by 
the Cleveland and Durham County Electric Power Co., but to 
consider the question of the Council ligbting the entire district by 
its own plant. 


Bingley.—The U.D.C. has instructed the clerk to apply : 
to the B. of T. for an order terminating the powers of the Yorkshire 
Electric Power Co. within the Bingley district. 


Brighton.—A proposal to provide the Corporation 
electrical engineer with a motor-car costing £250, has been rejected 
by the Council by 30 votes to 8. 


Buxton.—The U.D.C. has resolved to borrow £4,000 for 


electricity works extensions. 


Cardiff.—The Corporation has been asked to quote for a 
supply of energy to the Great Western Railway Co. The company 
proposes to use the town supply not only for lighting but for all 
power purposes in their sidings between Roath and Canton. The 
electrical engineer bas been informed that about ‘1,600 H.P. will 
be required for motors. At present the company are using nearly 
a quarter of a million units, but this will be greatly increased in 
the future. It was decided to offer terms. 


Devonport.—New extensions at the Corporation elec- 
tricity works, Stonehouse, were formally opened on the 18th iust. 
The additional new works have been carried out at a cost of about 
£8,000; the new plant installed, consists of a Willans-E.C.C. set of 
500 KW., bringing the total capacity of the works up to 1,800 kw. 


Eston.—The U.D.C. has approved the plans for a 


generating station to be erected near Grangetown station by the 
Cleveland and Durham Electric Power Co. 


Ferryhill.—Messrs. Bolckow, Vaughan & Co. have 
offered to supply energy for public lighting at 30s. per lamp per 
annum. The P.C. is considering the offer. 


Frinton-on-Sea.—On Saturday morning last, the works 
of the local electricity supply company were destroyed by fire. The 
damage is estimated at £3,000. The plant installed in the station 
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consisted of two 40-H.P. gas engines working with suction type 
producer gas, each engine driving a pair of dynamos ; also an accumu- 
lator of 240 ampere-hours capacity. The switchboard consisted of 
seven marble panels carried by steel framing. The whole of the 
electrical apparatus was completely destroyed, but it is hoped that 
the main parts of the engines are not seriously damaged, so that 
they can be repaired and got running again within a few days 
under temporary shelter. The reconstruction is well in hand, and 
it is expected that the supply will be restarted in about a week. 
Messrs. Christy Bros. & Middleton, the engineers to the scheme, 
inform us that the cause of the fire is not definitely known. The 
plant was running until 11.30 on Friday evening, and the building 
was found to be alight shortly before four in the morning. The 
building was of a somewhat temporary character pending extensions. 


Glasgow.—A large private installation at the new works 
of the Argyll Motors, Ltd., at Alexandria, near Glasgow, has been 
put down. Ten Rodyer-Rowden gas engines are being fitted up, 
three for direct driving, and seven are coupled to dynamos for 
electric power and lightiug purposes. The total H.P. of the producer 
gas plant at these works is 1,500. 


Greenock.—The result of the past year’s working of the 
Corporation electricity works shows a net surplus of £1594. On 
the engineer's recommendation it is proposed that £200 be used to 
write off the capital expended on free wiring installation. and 
motors on hire. It is proposed that £1,000 be applied to the credit 
of the local rates, and the balance of £394 is to form the nucleus 
of a reserve fund. The increase in the amount of energy sold last 
year amounted to 60 per cent. over that of the previous year. The 
electrical engineer recommends that the rates be revised to the 
extent of a reduction of 16 per cent. 


Grimsby,—The E.L. Committee on the 21st inst. 
adopted a recommendation of a special sub-committce involving 
the expenditure of £18,000 for extensions, which includes new 
generating sets and mains. 


Higham Ferrers.—Mr. E. P. Harvey, of. Newcastle-on- 
Tyne, and the County of Northampton Eleetric Power and Traction 
Co., have informed the T.C. of their intention to apply to the 
B. of T. for prov. orders for E.L. 


India, — DaNcaLonE. — Mr. Hewett, the commercial 
member of the Viceroy's Council, inaugurated the electrie light 
system in the city recently. The operators at the Sivesamundrum 
Falls, a distance of about 60 miles, were called up over the telephone, 
and shortly after the street lamps were switched on. About 800 
lamps ‘have been installed in the city, each of 40 c.p. These super- 
sede 1,200 oil lamps. 


Jarrow.—Last week the County of Durham E.P.D. 
Co., was again summoned by the Jarrow Corporation in 
respect of smoke nuisance. The Corporation complained that an 
order made in May for the nuisance to be abated in two months, 
had not been complied with until 10 days after the expiration of 
the order. It admitted, however, that the nuisance did not now 
exist, aud had been permanently abated. At the previous hearing 
the company asked for three months to do the necessary work, 
and said that if that request had been granted, it would not 
now be in Court. Indeed the work would have been completed in 
two months, but for malicious injuries having been done to parts 
of the plant while it was being installed. The chimneys had not 
been used since 5th inst., and the system had been entirely changed, 
the energy being now taken from the Carville power station. The 
Court ordered. the company to pay the costs, but dismissed the 
summons. 


Loch Leven.—4A commencement is now to be made with 
the scheme promulgated by the Lech Leven Water and Electric 
Power Co. The Blackwater Lochs at the head of the River Leven, 
in Argyllshire, are to be impounded. 'lhe power house i8 to be 
erected at Kinlochbeg, and a concrete conduit 34 miles in length 
leads to a penstock chamber at a level of over 900 ft. above the sea ; 
from thence the water travels in steel pipes down to near sea level. 
To dam the water at the lochs a mass of concrete, 80 ft. in height 
and over 4 mile in length, will have to be constructed. 


Macclesfield,—The Electricity Committee has recom- 


mended the T.C. to apply for a loan of £16,000 for the carrying out 
of the E.L. scheme. 


Manstield.—The past year's working of the Corporation’s 
electricity undertaking, has resulted in a gross profit of £1,038. 
The deficit is £1,618, which will have to be met out of the rates. 


Margam.—lIn regard to the terms upon which the T.C. 
would allow the South Wales Electrical Power Distribution Co. to 
run its mains through the district, the company has agreed to pay 
the Council 24 per cent. on the total amount received from con- 
sumers of energy for power, provided that the minimum payment 
to the Council of £50 per annum should not commence until the 
beginning of the third year's supply. The company also agrees not 
to cater for lighting ; but in cases where it is giving a power supply 
to works, &c., under its Act, it would be compelled to give a supply 
for lighting as well, if so desired by the consumer. As regards 
this compulsory supply, the T.C. has asked the company under what 
section of its Act this statement is made. The T.C. is prepared to 
agree to the minimum payment of £50 per annum, commencing 
from the beginuing of the second year's working, but not the third. 

The above alse applies to the Aberavon U,D.C., with whom the 
company js in negotiation, 


Nantwich.—Notice appeared in the London Gazelle of 


of August 18th stating that the 1900 electric lighting order had 
been revoked. i : 


Newport (Mon.).—On August 17th a L.G.B. inquiry 
was held relative to the Corporation's application for a loan of 
£10,000 for E.L. and power purposes, i.c. :— Mains and services for 
the supply of power, £6,400; meters, £3,600. "There was no 
opposition. 


New Zealand, —AvckraND.—The Streets Committee 


some time ago recommended the Cofincil to engage an expert to 
report upon the utilisation of the power from the destructor for 


: electric lighting purposes, and to furnish specifications for the 


necessary plant. The Council decided to appoint Messrs. Noyes 
Bros. to advise it, and Mr. Goodman, the firm's New Zealand repre- 
sentative, was engaged to go into the matter at a fee of 70 guineas. 
Mr. Goodman duly reported that the destructor would not be 
easily adapted to work in conjunction with electric plant. The 
Committee then resolved to ask him to report fully on the question 
of electric lighting for Auckland at a fee of 150 guineas, travelling 
expeuses, &c. 

KarTANGATA (OTAGO).—The B.C. has decided to ask the local 
coal company for terms for lizhting the district by electricity. 


Ossett.—At the last meeting of the T.C. it was decided 
by eight votes to six to carry out the electricity scheme, an abortive 
attempt being made to reverse the decision to apply to the L.G.B. 
for a loan for this purpose. 


Pontardawe.—4A report has been prepared by Mr, John 
Morgan, consulting electrical engineer, of Cardiff, upon a scheme 
for electrically lighting the rural districts, which include Alltwen, 
Ynismeudwy, Trebanos, Clydach, Craigceefnpare, Yscalyfera, Bryn- 
amman, Gwauncaegurwen, Cwmgorse, Cwmllynfell, Rhos, and 
Rhydyfro. Pontardawe is stated to be the generating centre. 
High tension current is advocated, and except in the main streets 
overhead distribution is proposed. The total cost of the scheme 
(of about 385 K.w. capacity) complete, is estimated at £32,440. 


Quarry Bank.—The Midland Electric Corporation has 
asked the  U.D.C. not to insist on further discounts than 
those provided in the agreement made with the Corporation in 
1899, and stating that the flat rate would, under the Corporation's 
new proposals to private cousumers, be practically reduced from 
44d. to 34d. per unit. 


Saffron Walden.—The L.G.B. has informed the T.C. 
that it is not prepared to sanction, in the existing form, the 
Council's application for a loan of £9,950 for E.L. purposes, and 
suggesting that the Council should transfer its prov. order to a 
private company. The matter has been referred to the E.L. Com- 
mittee for consideration. | 


Shortheath.—The Midland Electric Corporation has inti- 
mated to the U.D.C. that it does not propose to extend its 
mains in the Council's district. 


Southend-on-Sea,—The past. year’s working of the Cor- 
poration electricity undertaking shows that the gross profit amounts 
to £4,190, against £3,809 in the previous year, and the deficit is 
£732, against £359. 

South  Afriea.—GxrnMISTON.—The G.E.P. Co. has 
notified the T.C. that it is prepared to proceed with the installation 


of the street lighting as soon as the contract is signed, and is also 
willing to extend the light to Germiston West forthwith. 


KIMBERLEY.—On August 25th the whole of the E.L. plant at- 


the borough generating station is to be sold, in consequence of 
the energy for lighting the town being now supplied from De Beers 
Consolidated Mines. 

KrExkKsDoRP.— Mr. Dagnall has adopted the suggestion of the 
Government electrical engineer in regard to the overhead system 
of distribution. The E.L. Committee has adopted Mr. Dagnall's 
report, and forwarded it to the Government for its sanction. 


Standish.—The Wigan T.C. has informed the U.D.C. 


that, owing to Standish having been struck out of the Corporation's 


Bill, the negotiations for taking over the Council's E.L. order had 
been dropped. The Council was invited to consider the question 
of taking energy in bulk from Wigan. As the Lancashire Electric 
Power Co. has made a similar request, terms have been asked for. 


Swinton and Pendlebury.— The B. of T. has 
informed the U.D.C. that it is not prepared to approve of the agree 
ment with the Laucashire Electric Power Co., as it appears to be in 
effect a transfer of powers, duties and liabilities under the prov. 
order, but will be prepared to consider an application for their con- 
sent to a deed of transfer. The Council, not being desirous of 
transferring its powers, is considering an agreement for the 
management of the undertaking, and this will be submitted to the 
B. of T. 


Wednesbury.—The Corporation has decided to supply 
energy to consumers by slot meter at the rate of 4d. per unit, or 
about the same price as gas. 


Wilmslow.—The public electric lighting of the town 
was switched on last week. The lamps are of 140, 70 and 40-c.P. 
each, About 230 lamps have been installed, and 16 miles of cable 
have been laid, 
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TRAMWAY AND RAILWAY NOTES. 


Birkenshaw.—The B.E.T. Co. has informed the U.D.C. 
that it intends applying to the B. of T. for an extension of time to 
August 23rd, 1907, for carrying out the Spen Valley and Morley 
Light Railway Order, 1902, 


Johnstone.—The T.C. has agreed to write to the Paisley 
and District Tramway Co. for a definite undertaking to proceed 
with the completion of the tramway system for which powers were 
granted. It is held that the promoters should complete the work, 
not only to the boundary of the burgh of Johnstone, but also 
beyoud to Kilbarchan. 


Leith.—4 start was made with the running of electric 
cars on Friday last. As the whole route is not yet ready there was 
ne formal opening. On the two days (Friday and Saturday) 60,000 
passengers were carried by the eight cars. — 


London.—NortH METROPOLITAN Tramways Co.— 
Last week at the half-yearly meeting of this company, Mr. G. 
Richardson, the chairman, explained the agreement which had been 
entered into for the surrender of the undertaking to the L.C.C., who 
will electrify the lines. The transfer will take place until March 
next. In the ordinary course the lease would have expired in 1910. 
The company is to receive £120,000 as consideration for the sur- 
render, and an amount at valuation for the cars, horses, &c., which 
amount will be settled by arbitration in case of differences. It was 
stated that the whole of the moneys to come from the London 
County Council and from the local authorities in the county of 
Essex will be available for distribution amongst the shareholders, 
as the rights of the debenture-holders are protected by the Metro- 
pelitan Electric Tramways, Ltd., who have made themselves 
responsible for the redemption of these debentures so soon as they 
mature. Between now and March 31st next, the Metropolitan 
Electrice Tramways, Ltd., will be invited to submit a proposition to 
the debenture-holders of this company in regard to the redemption 
ef their debentures. The amount to be paid hy the London County 
Council will enable the directors to pay the shareholders from £4 
to £5 per share. 

METROPOLITAN District Ratbway.—On the 20th inst. the East 
Ham section of the M.D.R. and L.T.S.R. Joint was operated elec- 
trically. The service is to be extended to Barkine, as a terminus, 
as soon as the alterations at the station are completed. It is also 
announced that the whole service on the inner and outer circle of 
the Metropolitan Railway will be run electrically on and after 
September 16th, when the steam trains will be entirely discon- 
tinued. Up to that date the electric trains will run more and more 
frequently each weck. 

NoRTH Lonpon RaiLway.— Lord Rathmore at the recent meeting 
of this company referred to the decrease in the amount of the 
receipts. This was no doubt the result of the continued and 
strenuous competition of electric traction. For the present, at all 
events, they could not attempt to meet this competition by electri- 
fying their lines, as, until electrification was instituted on the 
London and North-Western R.wiway, over whose lines ran a large 
number of the company's trains, it would be impossible. 

L.C.C.—According to the Morning Post, a correspondent recently 
wrote tothe L.C.C. and the London Motor-Omuibus Co. suggesting 
that they should come at once to a mutual provisional arrangement, 
pending the passing of an Act legalising the Council's tramways 
passing over the bridges, whereby the motor omnibuses should mect 
the trams at the foot of the two bridges, and by the issue of 
transfer tickets carry passengers to and from the Council's tramways 
along the Embankment from point to point. The correspondent 
pointed out that the Ceuncil had no legal powers to run 'buses them- 
selves, but. the temporary arrangement suggested would be allow- 
alle under the Act and a recent High Court decision. The Council 
replied that the matter would receive attention, and the Motor 
Omnibus Co. state that they are not in a position to run a service of 
"buses along the Embankment at the present, but the matter shall 
not be overlooked when they have a sutficient number of vehicles to 
cuable them to extend their service. 


New York.—<A report from New York states that one 
person was killed and 50 injured in a collision between electric 
cars on the 22nd inst. on Brooklyn Bridge. 


New Zealand.—CunisrCHURCH.— The chairman of the 
Tramway Board, iu his annual report, suggested that the consent of 
the mtepayers should be obtained to raise a second loan of 
£100,000, to be spent thus: £25,000 for completing the present 
work in hend, £25,000 for new rolling stock, and £50,000 to be 
applied to supplying services to an increased area. He thought 
that in case of further extension of the system, especially to 
sparsely-populated districts, it might be wise to look closely into 
the question as to whether a 40-lb. rail, with steam or petrol cars, 
would not prove more satisfactory, and where roads were good 
enough the motor omnibus might be used., 

Un June 5th last the opening ceremony took place in 
connection with. the new power station of the first elec- 
trically-equipped section of the Christehurch tramways from 
Papanni to the railway station. At the power station Messrs. 
Packer & Jones, the contractors for the erection of the building, 
presented Mr. W. Reece, Chairman of the Tramway Board, with a 
golden key, Mr, Reece then started up a steam turbine set, after 


which the visitors proceeded to the car-shed and travelled over the 
completed branch of the new system. This section is about three miles 
in length. A 10 minutes’ service is to be run. The total length of 
the line constructed, or to be constructed, is 29 miles 50 chains, the 
longest section being the Square-Sumner route, which is 7 miles 
74 chains, At present 7 miles 21 chains of the new lines have 
been laid. The overhead-trolley system has been adopted. The 
gauge is the standard 4 ft. 84 in. The rolling stock consists of five 
different types of cars, some of which are driven by two 25-1m?p. 
motors, and others by two 40-H.r. motors. The bodies for five of 
the four-wheeled combination cars were manufactured locally. The 
contractors are the New Zealand Electrical Construction Co., and 
the contract price was £249,876. The amount actually spent is 
over £300,000, which includes the settlement of the awards of the 
arbitration in connection with the taking over of the assets of 
the Christchurch Tramway Co. and the New Brighton Co. 

WELLINGTON.—The working of the Wellington electric tramways 
during the financial year ended March 81st last, resulted in a small 
deficit. ‘The receipts were: Fares, £36,534 : carriage of mails, &c., 
£171. The total working expenses were £27,613, and £9,625 was 
paid in interest on loans. The deficit was thus £563. There were 
two loans of £225,000 and £49,625. A transfer of £13,800 from 
the Melrose ‘Tramways loan account and some minor items brought 
the total to £280,140. The sum of £172,792 had already been 
expended on capital aceount to March 31st, 1904, and during the 
year under notice £136,013 was expended, For the 12 months 
ended June 30th last the tramways carried 9,437,924 passengers. 
The cars ran, 1,082,941 miles, and the receipts were £53,035. 
A month or two ago the City Council advertised locally for a loan 
of £50,000, part to cover an overdraft of £27,722 on the tramways, 
and the expenditure incurred in raising the street wires, purchasiug 
cars, &c., amounting to £6,924. 

DvNEDIN.—The Tramway Employes’ Union recently endeavoured 
to obtain the consent of employers to an advance in wages and a 
revision of the conditions of labour as to hours, &c. The Tramways 
Committee of the Corporation replied stating that it could not 
agree to the terms proposed. 

AUCKLAND.—At the invitation of Mr. P. Hansen, the manager of 
the Auckland Electric Tramways, the mayor a short. while ago 
started up a new generating set at the power station, The new set 
comprises a three-crank, triple-expansion engine of 1,000 H.P. 
coupled to a generator of 600 Kw., wound for 400 volts, the Brush 
Co. being the contractors, A new booster af 70 Kw. has also been 
installed. The total capacity of the works now amuvuunts to 
2,000 H.P. 


Ramsgate.—Colonel von Donop opened the B. of T. 
inquiry on the 22nd inst. into the recent tramway accident here, 
when a car, containing four passengers, fell over the clitf, a distance 
of 32 ft. The inspector viewed the scene of the accident, where 
the wrecked car remains. Evidence showed that the line was well 
sanded before the accident, the weather being very wet. Mr. 
Richard Humphries, manager of the Tramways Co., mentioned that 


-where the accident happened cars had passed the spot on 340,000 


occasions without mishap. He believed the accident occurred 
through the driver not allowing for the slippery condition of the 
rails when approaching the hill, The man, in his opinion, applied 
the brakes too rapidly. He admitted that the super-elevation of 
rails was wrong. ‘Che outer rail was not higher than the inner one, 
as it should be. He was also aware that both the driver and the 
conductor had control of the slipper brake, and the driver would 
know when the brake had been applied by the conductor. Mr. A. E. 
Le Rossignol, consulting engineer, called for the Corporation, 
expressed the opinion that Madeira Road was a very dangerous 
road for trams to traverse on account of the gradients and numerous 
curves. It was very difficult to render it a sate road, unless the 
greatest care were taken. The tram left the rails at a curve where 
the gradient was 1 in 16. If there were the slightest remissness by 
those in charge of the car, it was quite impossible to prevent an 
accident happening there. The super-elevation of the road was 
quite wrong, and tended to cause derailments. It was not a satis- 
factory arrangement for both driver and the conductor to have 
control of the slipper-brake ; it was like having two men at the 
helm and dividing responsibility. Unless some precautions were 
taken the line would continue to be as dangerous as it was at pre- 
sent. His recommendations were that the super-elevation of the 
curve should be corrected as far as possible; and that the B. of T. 
stopping-place should be indicated by a special sign, so that there 
should be no slackness on the part of employés. There should be 
more than one pressure applied to the slipper-brake. He further 
recommended the placing of inspectors at all dangerous points to 
see that drivers carried out their duties properly. Although he 
recommended those precautions, he did not believe, even if they 
were carried out, the road would ever be other than dangerous. 

The Mayor of Ramsgate gave evidence that almost the unani- 
mous opinion of the inhabitants was that Madeira Road was 
dangerous under existing circumstances. They wanted trams pro- 
hibited from the use of the road. 

After further evidence, the inquiry was adjourned sine dir. 


Shildon.—The B. of T. have informed the U.D.C. that 
they have granted, without attaching any conditions, an extension 
of time for one year from August 1dth for the commencement of the 
electric tramways, 


J. Southend-on-Sea,—The accounts. of the municipal 
tramways for the past year show a gross protit of £2,756 and a 
net loss of £1,033, 
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Standish.—The Preston and Horwich Tramways Co. 
has informed the U.D.C. of its intention to apply to the B. of T. 
to extend for a period of one year, from August 14th, the period of 
two years limited for the commencement of the construction of the 


tramways already authorised. The Council offers no objection to 
the application. 


Tunstall.—The Board of Trade has written to 
the U.D.C. stating that it proposes to appoint an arbitrator to 
determine the difference which has arisen between the Potteries 
Electric Traction Co. and the Council regarding the proposed 
junction between the company’s lines and the Chatterley-Whitfield 
Co.’s sidings. ‘Che difficulty referred to has occurred through the 
Council consenting to the company making the junction to cnable 
it to convey coal over the lines to the generating stations, but 
refusing to permit it to convey coal for the supply of manu- 
facturers and general customers. The clerk has been instructed to 
take steps to oppose the tramway company’s application. 


Wednesbury,—At the meeting. of the Town Council 
last week complaint was made respecting the condition of the 
tramway track between James Bridge and Moxley and also at 
Woodgreen. It was decided to write to the company on the matter 
and to intimate that if the track is not improved, the Council will 
draw the attention of the Board of Trade to it. 


TELEGRAPH AND TELEPHONE NOTES. 


— ———— 


Dewsbury Telephones.—The N.T. Co. has commenced 
putting down underground lines in this distriot, and the work will 
be completed in six months. This is part of a scheme embracing 
Dewsbury, Batley, Ossett, Ravensthorpe, Mirfield and Spen Valley, 
which is to be completed in two years. 


Simplon Tunnel Telegraphs.—'l'he Italian Ministry 
of Posts and Telegraphs has sanctioned an expenditure of 350,000 
lire (about £14,000) on the installation of telegraph and telephone 


wires in the Simplon Tunnel, to connect the Brigue telegraph office 
with the station at Iselle. 


Telegraphic Interruptions and Repairs :— 


CABLES. 
Trinidad-Demerara (No. 1) 
Trinidad-Demerara (No. 2) 


INTERRUPTED. REPAIRED, 
. Aug. 26, 1901 . 


.. July Æ, 1905 .. Aug. 20 


St. Lucia-Martinique .. May 7, 1902 
Dominica-Martinique .. ‘ nA E .. May 7,1902  .. 
Cayenne-Pinheiro "m 23 , aa .. Aug. 13, 1902 
Reissa-Issa (Yemen) Camaran ex . Oct. 22, 1902 


Tarifa-Tangier  .. : T : 
Closed { Viadivostock-Nagasaki .. Feb. 9, 1901 
Port Arthur-Chifu " n" . Mar. 9, 1904 
Jamaica-Colon .. T - Y ae .. Jan. 5,1905  ., 
Bolama. Bissao . "T e ks - .. June 21, 1905 .. 
Iquique-Antofagasta - . July 21,1905 .. 
Cadiz-Tenerif pi . July 20, 1905 . 
Paramaribo-Cayenne 
Lagos-Kotonon 
Rome-Constantinople 


.. Jan. 18, 1904. 


.. May 25, 1905... Aug. 19 
.. duly 29, 1905 .. Aug. 19 
.. Aug. 19, 1905 .. Aug. 19 
LANDLINES. 

Puerto-Barrios 

Kertch-Soutehoum 

Alaska landlines .. "T vs T ve 
Communication with Brazil ria Galveston 


.. July 28, 1902 ,. 
.. Bept. 27, 1904 .. 
.. July 10, 1905 .. 
.. July 18, 1905 


The cs. “Colonia” on the Rochs.—The cable 
steamer (Colonia of the Telegraph Consfruction and Maintenance 
Co., is reported to have been seriously damaged whilst engaged in 
the laying of the Commercial Cable Co.’s fifth Atlantic cable. It 
was reported on 18th inst. that she had arrived at Canso, Nova 
Scotia, and was laying the cable to Waterville, Ireland. She was 
also to lay a short cable connecting the Commercial Co.'s Nova 
Scotian station with the island of Newfoundland. It appears that 
she drove on the rocks off Canso in a bad position, and holed her- 
self in her ballast and cable tanks, the accident being stated to be 
caused by the force of the tide and the weight of the cable that was 
being payed out. On 21st a Reuter telegram said that the damage 
Was not so great as was previously thought. The cargo was being 
removed to the cable steamer Mackay Bennett, which was not far 
away at the time of the accident. An attempt was to be made to 
pull the Cv/onia off the rocks when she was lightened. 


The Telephone Agreement.—The Post Office Circular 
of 22nd inst. contains notice to various Government offices that the 
agreement with the National Telephone Co. comes into force on 
lst prox. It also states that in some places the enginecring 


arrangements for intercommunication cannot be completed by that 
date. 


The Present Position of Wireless Telegraphy. 
The Westminster Gazette some time ago published a somewhat 
lengthy article on wireless telegraphy from the pen of Mr. Charles 
Bright, F.R.S.E., in which the author dealt with the Act for the 
regulation of wireless telegraphy, and clearly pointed out the 
iecessity for such a measure, and the confusion which would 
inevitably have resulted in the future without it. Mr. Bright was 
vf opinion that wireless telegraphy was not likely ever to be of 


much use in competition with the aerial lines of this country. We 
cordially agree with him there, and are inclined to add, nor with 
any others cither. 

The field for wireless telegraphy is undoubtedly to afford com- 
munication in cases where there are unusual difficulties in the 
establishment and maintenance of submarine cables, between ships 
at sea, and between ships and the shore. We doubt very much 
whether at present it can successfully compete with submarine 
cables laid under usual conditions. The popular idea that the cost 
of establishing communication by wireless methods is insignificant, 
is by no means a correct one. The large sums of money expended 
by inventors and experimenters in perfecting their apparatus must 
be recouped by royalties charged for its use; the manipulating 
expenses are high; and it is, to our minds, doubtful whether there 
are, after all, so many places not connected by submarine cable 
which will ever be provided with communication by wireless 
methods as a commercial undertaking, relying on sufficient receipts 
from traffic to pay working expenses, interest &c. 

There is little doubt that the first to adopt wireless telegraphy 
should be those cable companies who are unable to make their 
cables pay under existing conditions, notably the West India Co. 
and the Amazon Co., which Mr. Bright mentions. If the system 
should prove successful and capable of dealing with the same 
amount of traflic as the cables, the latter might be recovered in so 
far as is possible, and used in other localities where their main- 
tenance would be a less costly matter; but in many instances its 
utility in the event of interruption to the cables, even if its 
efficiency is not equal, would well justify the expenditure. 

That there isa commercial field for wireless telegraphy in the 
future there can be no doubt. * Etheric telegraphy should work in 
consort with cable telegraphy—as a useful handmaid to the latter 
rather than as a competitor, says Mr. Bright. Of its uses for 
naval and military purposes there is equally no doubt whatever; 
and it is to secure the absolute priority of it for these services that 
the Bill for its regulation was passed. The fact that in time of 
war the Government will probably take entire control of all stations 
worked on this system, to the exclusion of commercial interests, is 
a reason why by itself it should not be relied on, except in special 
cases. 


The Telephone Agreement and Municipal Tele- 
hony.—During the recent debate on the Telephone Agreement 
in the House of Commons a considerable amount of surprise was 
expressed by several members as to the small number of local 
authorities who had availed themselves of the power they possessed 
under the Act of 1899 to establish a telephone system. Official 
figures of the number of telephone stations worked by the muni- 
cipalities working telephone exchanges, and the figures in respect 
of the National Telephone Co.s system in the same towns show 
how insignificant the municipal telephone undertakings are:— 
On January Ist, 1905, the total telephone stations in connection 
with the exchanges of the five municipalities owning telephone 
systems was 17,770, whereas the total stations of the National Tele- 
phone Co.’s system in the same town was 29,781; on July 31st, 1905, 
the total number of municipal stations was 19,385, and the total 
stations on the corresponding systems of the National Telephone 
Co. was 86,411, showing an increase in seven months of only 1,615 
stations on the municipal systems as against 6,630 on thè corre- 
sponding systems of the National Telephone Co. Therefore the 
National Telephone Co.’s stations in the towns where there is muni- 
cipal competition number nearly double the total stations on muni- 
cipal systems, and are increasing at the rate of more than four to 
one 


' War and Cables.—Dr. Franz Scholtz, of the Imperial 
Post Office, Germany, has written a book on the rights of cables in 
time of war. Dr. Scholtz states that Prof. Renault, of Paris, is 
the authority on this subject, and that he has declared as follows: 
—A cable between two neutral States is inviolable. A cable con- 
necting territory of one belligerent can be destroyed by either 
belligerent. A cable connecting the states of any two belligerents 
can also be destroyed. As to a cable connecting a belligerent and 
a neutral state, it is within the power of the belligerent on whose 
territory the cable lands to suspend communication, while the other 
belligerent has the right to destroy the cable. 


Wireless Telegraphy.—The Sfandard correspondent at 
Durban says that the Natal Government, having declined the offer 
of the Marconi Co. to establish a wireless station at Durban, it is 
believed that private enterprise will step in. It is also understood 
hat the Union-Castle steamships will be fitted with wireless 
telegraphy apparatus. 

A wireless telegraphy land station, equipped on the Lodge- 
Muirhead system, has been erected by the Midland Railway Co. in 
connection with their new harbour at Heysham. A Birmingham paper 
says:—‘‘ The aerial covers an area of 6,400 sq. ft., and forms a 
square ; the masts are 80 ft. in height, arranged in accordance with 
the square, with the top aerial stretched between them. A new 
feature in connection with this installation is that no direct con- 
nection with earth is used. The current for providing the trans- 
mitting oscillations is supplied by a smallalternating-current dynamo, 
driven by a continuous-current motor from the electrical power maius 
belonging to the harbour. "This current is again transformed to a 
very high pressure, and the transformed current discharged through 
a series of air gaps. The service is at present only being used for 
the company's purposes, under licence from the Postmaster-General, 
but doubtless its use will be further extended in course of timo. 
Since the service was started about a month ago it has been entirely 
satisfactory, and there has been no hitch or delay in connection 
with any message,” 
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The Daily Chronicle says that the new wireless telegraphy station 
at Machrihanish, Mull of Kintyre, is now nearly completed. 
“Some 200 or 300 tons of material arrived there during the past 
week, and the 6 acres leased by the Natiohal Electric Signalling 
Co, of Pittsburg (U.8.A.), are almost completely covered by 
machinery and apparatus. It is proposed that the tower shall be 
400 ft. high. The promoters anticipate that their efforts will lead to 
a cheap-message service between Great Britain, Canada and tho 
United States. The receiving “station on the other side of the 
Atlantic will be Boston." 

A Wellington paper says that the possibility of utilising wireless 
telegraphy to connect Cape Campbell or Pencarrow with Stephen’s 
Island, the Brothers’ or Cape Palliser lighthouses, has been engaging 
the attention of the Minister of Marine. The cost of a single 
installation would, he finds, be between £600 and £700, or about 
£3,000 for the four stations. “The Minister, when at home, was 
very much disappointed to find so little had been done by the con- 
trolling authorities with regard to utilising wireless telegraphy in 
connection with the lighthouses there. Their view was that the 
invention was somewhat in the experimental stage, although 
America and Germany were freely adopting the system in con- 
nection with the lighthouse services. Mr. Hall-Jones is now in 
communication with a Continental firm on the matter.” He has 
complete specifications of what is required, with estimates, and is 
now getting additional quotations, with a view to further con- 
sideration of the question. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


One 500-KW. 


Ashton-under-Lyne.—September 2nd. 
See “Offcial 


D.C. generator, water-tube boiler, superheaters, &c. 
Notices" August 18th. 


Bishop Stortford.—September 26th. The U.D.C. is 
inviting tenders for lighting such of the public streets as are at 
present lighted, for two or three years from September 30th, 1905. 
Thomas Swatheridge, Clerk of the Council. 


Glasgow,—Sept. 4th. Electric goods elevator for the 
Corporation electricity department. Specifications from Mr. 
Lackie, city electrical engineer. (Deposit £2 2s.). 


Stoneware ducts for electric 
See “Official 


London,—September 5th. 
cables, including manholes, &c., for the L.C.C. 
Notices " August 11th. 


Mussoorie (India).—October 23rd. Supply and erec- 
tion of steel power pipes, water motors, alternators with exciters, 


switchboards complete, transformers, induction motors, pumps, 


workshop machines; also bare copper overhead mains, insulators, 
and lightning arresters, arc and incandescent lamps, telephone 
equipment, workshop tools and general stores. See “ Official 
Notices " July 14th. 


Pembroke,—September 22nd. Mains, are lamps and 
pillars, meters and switchboard panels for the U.D.C. See “Official 
Notices " to-day. 


Pontypridd.—September 2nd. Permanent way for the 
U.D.C. See “ Official Notices " August 11th. 


_ Salford.—September 2nd. Water softening and purify- 
ing plant for the electricity department. See “ Official Notices ” 
August 18th. ' 


Swansea,—August 26th. Switchboard, transformers 
and transformer pillars, switchgear, &c., for the Corporation. See 
" Official Notices " August 18th. 


War Office.—September 1st. Tenders invited for the 
purchase of surplus boilers, dynamos, &c., at Bermuda, Barbados, 
St. Helena and Woolwich. See “ Official Notices” J uly 7th. 


— — 


CLOSED. 


Australia.— The placing of the following Government 
contracts is announced in Australasian Hardware and Machinery :— 


Main battery zines, 3} in. (15,000), for the Postmaster-General’s 
Department, New South Wales, Commonwealth of Australia. The 
India-Rubber, Gutta-Percha, and Telegraph Works Co., Ltd., 
Sydney, 9s. 71d. per dor. 

Construction of telephone conduits at Edgecliff, for the Post- 
master-General's Department, New South Wales, Commonwealth of 
Australia, as follows :— Construction of five manholes, 4 ft. x 3 ft., 
For tà £15 10s. each; three manholes, 6 ft. x 4 ft., complete 

18 108. each; drainage of eight manholes, complete, £7 each 


1 


supply and laying, complete, of about 6,354 ft. of 3-in. ducta, 
1s. 64d. per duct ft. Gummow, Forrest & Co., Ltd., 82, Pitt Street, 
Sydney. 

Telegraph and telephone material for the Postmaster-Geticral’s 
Department, South Australia, Commonwealth of Australia, British 
Insulated & Helsby Cables, Ltd., five items, at various rates; W. T. 
Henley's Telegraph Works Co., Ltd., two items, at rates; Noyes 
Bros., three items, at rates ; Rabone, Feez & Co., one item; Zwicker, 
Tod & Co., two items, at rates. 


Buxton.—The U.D.C. has accepted the tender of 
Callender's Cable & Construction Co., Ltd., for the supply of cables. 


Grays.—The U.D.C. has placed with the D.P. Battery 
Co., Ltd., the order for a new battery consisting of 264 LL 15- 
plate cella. 


Huddersfield.—The T.C. has accepted the tender of the 
British Westinghouse Co., Ltd., for the supply of motor equipments 
for the tramways. 


Swansea.—The Telephones Committee has accepted the 
tender (£346 10s.) of the Ericsson Bell Co. to erect an inter- 
communication switchboard &nd apparatus for Morriston and 
Mumbles. It was decided to keep the Postmaster-General advised 
on all contracts and extensions, so as to prevent any misunder- 
standing when the time may come for the acquisition by the 
Government of the system. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Headquarters will be closed at 5 p.m. daily until furthér orders (Saturday 1 p.m.). 


P. REILLY, Sergeant-Instructor. 
For O.C.E. E. R. E.(V.). 
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NOTES. 


Electric Shock Fatalities,—An inquest was opened in 
the London Hospital on Saturday by Dr. Baxter, concerning the 
death of J. T. Evans, a bricklayer. Harry Clark, an electrician at 
the Whitechapel electrical sub-station of the District Railway, 
stated that on the afternoon of the previous day, hearing an explo- 
sion he shut the machine down and went to investigate, when he 
found the deceased and two other men in a chamber, with their clothes 
on fire and a cast-iron floor-plate across their legs. No one was 
allowed to go into the chamber without the chief operator's per- 
mission. These men had gone in, he had ascertained, to take away 
the floor-plates. There was no danger if the regulations were 
carried out. ‘The Coroner: But this man, although he was employed 
at the Chelsea generating station, knew nothing technically about 
electricity, and with ignorance of the working of any special thing 
there is always danger. Witness, continuing, said that deceased 
and another nian took plates away on Wednesday, and witness then 
pointed out what was alive and what was dead. Half the 
chamber would be alive with the current, and the other half safe. 
The door of the chamber was not kept locked. He thought 
he men must have raised the plate and then given it a twist and 
caught it on the feeder switch, making a cireuit. Had he been 
there he would not have allowed the men to touch the plate at all. 
On the Wednesday, witness particularly called the attention of the 
deceased to the danger, and he replied, “If you say much more 
you will make me nervous.” H.C. Shaw, chief operator at the sub- 
station, stated the men ought to have come to him aud obtained 
permission before going into the chamber. <A juryman expressed 
the opinion that the chamber ought to have been locked, or some 
notice of warning put up. W. Shoesmith, one of the men who was 
injured, said no one was actually in charge of the sub-station. 
Deceased and he went into the chamber with his foreman, who was 
still in hospital. They lifted the plate up, and were at once thrown 
to the ground and their clothes caught fire. The Coroner said 
further investigation was necessary. The foreman was in hospital 
in a serious condition, but he was expected to recover, and the 
inquiry would be adjourned until he was able to attend and give 
evidence. 

A native named Melebel recently met his death by electrocution 
in the Du Toitspan Mine at Kimberley. From the evidence given 
at the inquest, it transpired that carelessness had caused several 
live wires, carrying a 220-volt alternating current, to be left un- 
protected, and it was from contact with these that the man met 
his death. The magistrate severely censured the manager, the 
overman, and the electrician for not seeing that their orders 
respecting these live wires were carried out. Several minor officials 
were censured in a less degree. 


Electric Cabs.—The Evening News says that “in a 
very few weeks’ time" 2,000 electric cabs will be plying for hire in 
London. It is said that the first will be ready by the end of 
October, and that if the Commissioner of Police approves, it will 
be possible for two passengers to travel a distance of two miles for 
6d. We give our contemporary full credit for this report. 

A South American paper says that 100 electric cabs are to be 
placed on the streets of Buenos Ayres and suburbs by way of 
experiment, by the Compania Alemana Transatlantica de Elec: 
tricidad (the German Transatlantic Electric Co.). 
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Olympia Electrical Exhibition.—We understand that 
the many arrangements in connection with the approaching exhi- 
bition are nearing completion, and the prospects for a highly 
successful show are very promising. At their last meeting, the 
committee decided, in order to encourage the use of electrical 
energy for cooking purposes, to offer substantial prizes for the best 
and most efficient cooking apparatus. It is proposed to award the 
prizes for (1) the best completely fitted kitchen, aud (2) for the best 
single apparatus. With the view of affording all manufacturers of 
cooking apparatus an opportunity of making suitable preparation 
for this competition, the Executive Committee have decided to 
accept exhibits for the prize cookery section up to and including 
Saturday, October 14th; the judging will take place during the last 
week of the Exhibition. Forms of entry can be obtained on appli- 
cation to the organising managers of the Olympia Exhibition, 119, 
Finsbury Pavement, E.C. This is a step in the right direction, for 
anything which tends towards popularising cooking by electricity 
is deserving of every support, and no doubt all firms who make a 
speciality of electrical cooking apparatus will embrace this oppor- 
tunity of bringing their specialitics well to the front. 


Colonial Manufacturing.—Some time ago it was 
reported that our Australian friends were anxious to develop 
electrie tramear building out there. It is now stated in the daily 
Press that there is a strong movement throughout Australia against 
importing locomotives from England or America. The Victorian 
Royal Commission has reported that in the Government workshops 
at Newport locomotives can be constructed for £470 less per 
engine than when bought from private builders. It is expected 
that the movement will spread to New South Wales and Queensland, 
until all railway material is made in Australia, And it will be one 
of the most nutural things in the world for our Colonial children as 
they grow in years, and feel their fect better, to desire to manu- 
facture on their own soil whatever, by so doing, they can get more 
cheaply than they can buy from home. This is a possibility 
which firius who depend largely upon Colonial trade will not 
lghorc. 


The B.A. Picnic in South Africa.—The South African 
mecting of the British Association for the Advancement of Seience 
seems to be even more successtul than the meetings held in this 
country from the holiday-making and sight-seeing point of view, as 
the following from a Reuter despatch will evidence : On the way to 
the meeting place 1 met a learned professor with tield-glass and 
panama. ‘Not attending the sections 2" suid L; ! No, he replied, 
‘I have not been near them. 1 ean get meetings at any time, but I 
cannot get South Africa every day." The authors of papers, how- 
ever, have been amply compensated for their small audiences by 
the generous publicity of the newspapers, which are devoting 
20 to 25 columns daily to the proceedings of the Association. 


Appointments Vacant.—Senior shift engincer (348.), 
also two junior shift engineers (285) for Lanark electricity and 
destructor works; superintendent for Greenock meter and installa- 
tion inspection department (50s.). 


Alkaline Accumulators with Unchangeable Elec- 
trolytes.— W. Jüngner has recently described in a Swedish journal 
the principles made use of in the construction of these accumulators, 
The fundamental reaction may be expressed thus:—M ) (OH) + 
K (OH) + M, = M + OHK + OHM, where M and M, are 
univalent radicles. As the electrolyte acts only as a conductor, the 
reaction may be simply expressed as MOH + My = M + Mj (OH). 
If the hydroxides are decomposed by the alkali into oxides and 
water, the reaction MW + 2 KOH + M; = M 4 K4W + Mj (OH )g 
may first take place, M and M4 being divalent radicles, this being 
followed by K,0 + HgW = 2 KOH, and M; (OH), 2 MijW + HW. 
The ultimate reaction is then MW + M, = M + MW, or, more 
generally, MmWn + M,O, = MnWn -r + M,Oq +r. The acid and 
the hydroxyl are thus simply moved from one clectrode to the 
other. The advantage of this system hes in the fact that, as the 
electrolyte plays no part in the process, from a practical standpoint, 
its mass may be reduced to a minimum. The inventor has also 
found it possible to employ inactive metallic conductors, which is 
equally advantageous, by enabling the weight of the electrolyte and 
of the conductor in question to be greatly reduced; hence large 
quantities of electricity can be stored and liberated in accu- 
mulators, the chief weight of which Hes in their active constituents. 
The electrolyte can he absorbed in porous matter, and the accu- 
mulator can stand idle for a long time without losing energy, and 
it can also be moved about easily. Secondary actions are said only 
to occur in small amounts. In this article the inventor gives a list 
of bodies arranged in electromotive series, which may be used in 
his accumulators. The list runs:— Oxides of gold, platinum and 
the noble metals; AgyWe; Ni,W2 (OH)s; Ag,0O; HeW; PdO; 
Hg,O; hydrated peroxides of Mn, Ba and Bi; CnW; CugW; 
Fe (OH)s, Mn (Oll, BiW (OH); Cn; Bi; Fe(OH}; Ni; Co; 
Cd; Fe, (OH; aud Fe. 


Electrolytic Refining of Lead.—Writing in Metulluryie 
lately, R. L. Whitehead describes the moditications that have been 
made in the Betts process for the refining of lead, and for working 
up the slimes. Betts’ original plaut has been remodelled, and now 
consists of 82 cells, which are equal to a daily production of 20 tons 
of purified leaud. Only 28 baths are in use, however, which take a 
current of 4,060 amperes at 12/0 volts, The electrolyte contains 
10 per cent. of free hydrofluosilicic acid, and 6 per cent. of lead as 
silieofluoride. Fach bath has 20 anodes 2:0 centimetres thick, and 
21 cathodes O15 em. thick. he anodes weigh 300 lb. each, and 


| 
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last six days, leaving 22 per cent. of residue; the loss can, how- 
ever, be reduced to 10 per cent. by the employment of copper hooks. 
The baths are 2°15 metres long, 0°75 metre wide, and 1°03 metre 
deep, in internal measurements. The clectrolyte requires to be 
kept in a state of circulation, for when differences of more than 
1 per cent. in the amount of lead present at diffcrent depths occur, 
tree-like growths appear, and silver passes into the refined lead. 
Hence the liquid must be made up to its proper streugfh every day 
by additions of acid, white lead, aud about 31b. of glue. 
to work up the slime, it is washed and boiled with caustic soda. 
Half the antimuny dissolves, and is precipitated electrically upon 
cathodes of iron or lead. The residual portion of the slime is treated 
with 15 per cent. sulphuric acid to extract copper, iron, and 
bismuth; and the undissolved matter is dried and fused with 
sodium carbonate and saltpetre. The slag of sodium antimoniate 
is removed, and the lead is oxidised, thus leaving a crude silver of 
less than 900° purity, which can be raised in fineness to 950° by the 
use of an air blast. Gold is finally separated by means of sulphuric 
acid. Lead refined by the Betts process is said to have a purity of 
99:996 per cent., and to contain only 0:0005 per cent. of copper, 
0:001 per cent. of iron, 00006 per cent. of antimony, as well as 20 


‘to 55 oz. of silver pcr ton. 


Evaporative Trials of Bennis Plant.—We have 
received from Messrs. Bennis a pamphlet with this title giving a 
series of detailed tests for boilers made with Bonnis stokers. The 
pamphlet is sub-titled “ Interesting Data.” It is interesting because 
it contains the figures of the recently much debated Sheffield test 
with Shireoaks coal. We pass over this test as too controversial, 
and will proceed to examine the best record in the pamphlet. — It 
is a test of one Lancashire boiler at Brighouse, and the following 
are the essential figures with the Bennis stoker:— Steam pressure, 
81:2 lb., therefore boiler temperature 299334 ; calorific value of coal, 
12.600 n.TH.v. per lb.: evaporation from and at 212° = 116; 
thermal efficiency of boiler, 8&1 per cent., which appears to be the 
ratio of the heat latent in 11:5 lb. of steam at 212° to the 12,600 
B.TH.U. in the coal. So far good. Nou information is given as to 
the air supply. So we may assume that the waste gases per lb. of 
fuel were, sav, 20 1b., and we may assume the atmospheric tem- 
perature to have been, say, 49:34'.. It was in. March. Then the 
waste gases went off with at least 299:34* — 49:34? = 250° of tem- 
perature. We will not add a single degree for head of temperature 
above that inside the boiler. Then with a specific heat of 0°25 the 
total fuel generated heat, in the gases from a lb. of coal, will be— 


20 x 0°25 x 250 = 1,250 n.TH.U. 


Let this be subtracted from the calorific capacity of the fuel. 
This gives 12,600 — 1,250 = 11,350 B.TH.U. as the maximum possible 
heat that could be absorbed by the boiler under the impossible 
condition of cooling the waste gases down to the boiler temperature. 
The boiler actually had an output of 11,109 B.TH.U. in the steam. 
Its efficiency was, therefore, 97:8 per cent. i 

But the waste gas from a boiler burning 34:6 lb. of fuel per sq. ft. 
of vrate per hour, and evaporating 13:5 lb. per hour per sq. ft. of 
heating surface, could not have had a final temperature less than 
100° above the boiler temperature. The total heat in the waste 
gases was, therefore, 1,750 B.TH.U. per lb. of coal used, and the 
actual maximum heat possible to be absorbed by the boiler was 
12,600 — 1,750 = 10,850 bB.TH.U., so that the efficiency of the boiler 
was really 1024 per cent., neglecting all the heat loss by radiation. 
We see no way out of this conclusion, and while an efficiency of 
1024 per cent. may be quibbled at, or even sneered at by the cen- 
sorious, there it is. What pleases us best, however, is the fact that 
no hint is given as to the maker of the boiler blow-out tap, because, 
in our opinion, these figures are a poor advertisement for that or 
some other fitting, 

Our study of this one test has been so discouraging to us, that 
we have not had the heart to study other tests in the pamphlets 
which may be more reasonable. Surely there are sufficient boiler 
experts in the country to whom mechanical stoker makers might 
apply for assistance in deleting the impossible. 


Electro-Deposition of Nickel on Sheet Zinec.— 
According to the Zadustrie Elcctro-Chiniéique, zine plates, on which 
it is desired to deposit a film of nickel, should first be cleaned with 
a mixture of chalk and oil, then well polished, and thoroughly 
washed. They are next fastened back to back, and given a coating 
of copper by being immersed for two minutes in an ordinary elec- 
trolytic bath. All the copper salts are then most thoroughly washed 
off, and the plates, separated from one another by means of rubber 
bands, or coated on their backs with paraffin wax, are brought Into 
the nickel bath. The latter is best made up from 600 grammes of 
nickel ammonium sulphate, 250 grammes of boric acid, and 10 litres 
of distilled water. The current density must be 1:2 ampere per sq. 
decimetre. After the nickel is deposited, the plates should be well 
polished. 


Electrolytic Reduction of Nitrates to Nitrites.— 
In continuation of their previous experiments, E. Müller and F. 
Spitzer find that nitrate solutions which already contain 30 per 
cent. of nitrites can still be profitably treated with the electric 
curreut for the production of nitrites, and that the current efficiency 
of the procesa will exceed 80 per cent., provided the current density 
and the temperature employed, are not too high. In order to 
prevent oxidation of the nitrite back to nitrate as much as possible, 
it is only necessary to keep the concentration of the hydroxyl ions 
at a certain point, and this is quite easy to manage during the elec- 
trolysis without the aid of a diaphragm, 


In order 
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OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and ratlway officials, to keep readers of the 
ELECTRICAL REvIEW posted as to their movements. 


Central Station Engineers. — Aberdeen electricity 
department staff, on 17th inst, entertained to dinner Mr. J. 
WiLsoR, who is leaving to take up an appointment with the Clyde 
Valley Electric Power Co., and Mr. D. J. HawKEs, who is joining 
the staff of Messrs. Siemens Bros. & Co., Ltd. 

Mr. W. M. MirsNEs, of Blackburn, has been appointed to the 
position of assistant electrical engineer to the Burnley Corporation 
nf a salary of £120. 

Mr. WN. FENNELL has been appointed engineer and manager of 
the Wednesbury Corporation electric light undertaking at a com- 
menciug salary of £180 per annum, to be increased to £200 at the 
end of the first 12 months; while Mr. A. Franks and Mr. J. P. 
SurrH have been appointed senior and junior assistants at the elec- 
tricity sub-station. 

The Maritzburg (S.A.) Electric Lighting Committee recently 
recommended that Mr^A. S. Munro, who had carried out the duties 
of acting electrical engineer in a satisfactory manner during his six 
months’ term of office, be given the appointment of borough 
electrical engineer. The matter will receive attention at a fuller 
Council meeting. 

The Radcliffe U.D.C. has appointed Mr. S. J. EckEnsALL, and 
Mr. H. Wirsos, as junior switchboard assistants at the E.L. Works. 


Tramway Offieials.—The Southend-on-Sea T.C. has 


appointed acting inspector ALLNUTT as tramway inspector, and 
motor-man CLARK has been selected to succeed Mr. Allnutt as acting 
inspector. - 

The Halifax Corporation Tramways Committee, on August 17th, 
appointed Mr. COUPER, tramways traffic superintendent at New- 
castle-on-Tyne, as traffic superintendent. There were over 100 
applicants for the post. 

Mr. WiLLIAM HENRY GBIMSDALE, late electrical engineer and 
tramways manager at Warrington, and now of Portsmouth, was 
married at Christ Church, Padgate, Warrington, on August 15th to 
Miss Ethel Birtles, daughter of Mr. Thomas Birtles, of Warrington. 


General,—News comes to hand from New Zealand to 
the effect that Mr. E. G. Wricat, electrical instructor at the 
Thames School of Mines there, has had to have his left hand ampu- 
tated at the wrist because of injuries received whilst carrying out 
X-my experiments. The department granted him six months' leave 
with full pay, but he was too ill to take the voyage home to 
England. He will come as soon as he is well enougb, in order to 
seck advice from skilled electro-medical men in this country. 

Mr. GEORGE WEstTINGHOUSE has been in London this weck, 
staying at Claridge’s Hotel. 

With reference to tho query published in onr last issue, asking 
for the address of Mr. W. R. Waicut, late of Wellington, N.Z., it 
will interest our readers to hear that Mr. Wright has opened an 
office as consulting and inspecting engineer at 13, Victoria Street, 
Westminster, S.W. ` 

While engaged erecting extensions to the switchboard at Erith 
electricity works last week, Mr. GEORGE BLAIR (representing 
Messrs. Kelvin & James White, Glasgow) received a severe shock 
Te through coming into contact with the high-tension 

us-bar. 


Obituary.—At.the funeral of Mr, W. E. LANGDON, 
which took place at Derby on Thursday last week, the Council of the 
Institution of Electrical Engineers was represented by Mr. W. M. 
Mordey (Vice-President), Mr. W. H. Patchell (Vice-President), and 
Mr. G.C. Lloyd (Secretary). Sir William Preece, who is absent in 
South Africa, was represented by his son, Mr. A. H. Precce. 


——— HÀ 
NEW COMPANIES REGISTERED. 


r z 7 1 
R. W. Viearey, Ltd. (85,581).—This company was registered 
on Augnst 18th, with & capital of £1,500 in £1 shares, to acquire the business 
carried on hy R. W. Vicarey Å Co. at Stafford, to adopt an agreement with the 
said company, and to carry on in the United Kingdom the business of consult- 
iux. ex rimental and analytical experts of electric storage batteries, preparers 
and publishers of standard specifications of acids and waters for use and elec- 
trolytex, electricians, engineers, manufacturers and workers of and dealers in 
electricity, motive power and light, &c. The first subscribers (each with one 
share) are :—R. W. Vicarey, 91, Foregate Street, Stafford, electrical expert ; 
Mrs. D. Vicarey, 91, Foregate Street, Stafford; C. A. Farley, 45, Spencer Park, 
London, yeast merchant; E. B. Vaughan, 194, Oxford Gardens, Stafford, clec- 
tical engineer; Mrs. S. B. Vaughan, 194, Oxford Gardens, Statford; A. F. J. 
Builders, Penkridge, Staffs., electrical engineer; and J. Ford, 91, Foregate 
treet, Stafford, builder. No initial public issue. Registered without articles 
of association, Registered office : 15, Queen Street, Cheapside, E.C. 
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OFFICIAL RETURNS OF ELECTRICAL 
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Blackheath and Greenwich District Electric Light and 
$ sies Ltd, (47,875).—Issue on August Ist of a debenture for £11,708, part 
ips ino UE. by resolutions of July 8rd, 1900, and May 6th, 1904, to secure 

ich ae share capital issued and paid up for the time being. Pro- 

ain teed: The com np undertaking and property, present and future, 
g uncalled capital. "Trustees: H.R. Becton, 18, Austin Friars, E.C.: 


of eie ay TERS Btreet, E.C. Total amount previously issued 


š ; 

South African Lighting Association, Ltd. (27,609)..—R«- 
issue on August 1st of £1,000 debentures, part of & series creatod August 12th, 
1890, to secura £20,000 charged on the company's undertaking and property. 
Holders: The executors of the late S. R. Clarke, 4, St. Dunstan's Alley, E.C. 
No trustees. Previously issued of the same series: £20,000. i 


CITY NOTES. 


WirH the extraordinary meeting held on 
August 14th, this company has practically 
ceased to exist. The meeting was held to con- 
firm the resolutions (see ELECTRICAL REVIEW 
for August 18th, 1905), passed at the meeting of 
July 24th, the upshot of which was that the whole of the rights 
and property of the company should be sold to the Allgemeine 
Elektricitüts Gesellschaft for £24,000. That the step is a wise one 
in the circumstances, alike for the two companies concerned and 
for the general public, cannot be seriously disputed, since all the 
Nernst lamps on the market are made by the German company, the 
English company acting merely as a distributing agency supple- 
mentary to the regular sources of supply. : 

From the shareholders’ point of view the career of the Nernst Co. 
has been an unfortunate one, seeing that they will have lost more than 
three-quarters of their originally subscribed capital, and have only 
received one small dividend on the present heavily primed capital, 
during a period of upwards of 6ix years. The company’s misfortunes, 
however, cannot fairly be attributed to anything but a combination of 
adverse circumstances, for the beautiful and brilliant invention of 
Prof. Nernst is certainly no myth, and a serious and honest, if not 
very successful attempt, was made by those in authority to put a work- 
able lamp on the market. Leaving out of count the baneful and ex- 
pensive influence of internal disputes, experience soon proved that the 
glower or filament was only a comparatively easily managed item 
of a complicated piece of apparatus. A suitable heater to start the 
eurreut had practically to be invented and perfected before any- 
thing of a marketable nature could be supplied ; the series resistance, 
the magnetic cut-out, the arrangenrent of the parts, and a hundred 
and one minor and yet important details, all needed attention and 
perfecting before anything in the shape of a workable lamp could 
be turned out. Asa result of some years of work, and the expenditure 
of considerable sums of money, success began to be achieved by 
some of the owners of Nernst patent rights, amongst. whom the 
English company figured high. Financially, however, it was the 
poorest amongst.its competitors, and it was specially incapacitated 
in this respect just at a time when heavy expenditure on manufac- 
turing plaut became necessary. The company, moreover, was greatly 
handicapped iu other ways in which its competitors were free. An 
English company, with English directors and an English staff, it 
had no right to manufacture or to sell in England, and no power or 
argument the Board could muster or urge would induce the A.E.G. 
to part with their patent rights for this country, rights which had 
been acquired before the English company was born. 

By the expedient of the four years’ agreement to trade the 
German company's lamps in far distant lands, the Nernst Co. still 
kept alive for a time and avoided the financial and other difficulties 
and risks involved in raising capital, and sinking it in works 
constructed in Holland, in the Channel Islands or some other 
locality free from patent laws. It is easy to be wise after the 
event. It would not have been easy, however, in 1899, for any 
shareholder or other person to have predicted the eventful history 
of the Nernst Co. Although this particular company dies (and it 
dies in happier circumstances than is the fate of many a joint stock 
concern), it is a satisfaction to know that the lamp is still with us, 
and let us hope that its days may be many. 


The Nernst 
Electrie 
Light, Ltd. 


Fife Electric Power Co. 


Tur second annual meeting of this company, whose undertaking 
we describe fully elsewhere in this issue, was held last week in 
the Townhill generating station, when occasion was taken to turn 
on the first electric current. 

Mr. R. E. WALKER, the chairman of the company, in moving 
that the directors' report. be adopted, said that while the capital 
expenditure had been considerable they had a splendid asset, for 
they had acquired Parliamentary powers to erect generating 
stations in different parts of Fife, so thnt they might be in a 
position to cover the whole of the county. The county was rich in 
minerals and in other respects, and he hoped and believed that the 
company would be uble in some marked way to help in the fostering 
of the mining and other industries, and in the realisation of the 
hopes which were entertained regarding the resources that lay 
below the soil. Having referred to the favourable situation of the 
generating station, which, itself, he described as a pilot station 
going before the main stations which it was hoped to have before 
long, he remarked he had no hesitation in saying that an outlet for 
their current would be obtained, but they would have to wait 
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patiently before they realised the benefits to the full, as customers 
would not rush to them so soon as they saw a gencrating station 
only, but desired to see the company in a position to give off 
supplies from the cables. Then, after terms had been arranged 
with prospective consumers, transformers and motors had to be 
obtained, and in this way delay was occasioned, as a period of four 
months was sometimes required for the provision of the auxiliary 
plant. In one instance, at present, they had been informed that 
transformers and motors could not be supplied in less than ten 
weeks. Already negotiations had been proceeding with what 
might be called moderate consumers, whose applications were 
greatly valued. As to the relations with the Town Council of 
Dunfermline, be could not discuss them, but he defied anyone to 
contradict him when he said that the terms on which the campany 
had offered to supply current were such as the Council would have 
great difficulty in not accepting. The laying of tramways to be 
worked by electricity was in prospect, and a meeting was to be 
held within the next few days for the purpose of arranging for 
Parliamentary powers by a company which was independent of the 
Fife Electric Power Co. If the powers were obtained—and he 
had no doubt they would be—the working of tramways would be a 
great benefit to the Power Co. Then there was to be a naval base 
established at Rosyth. No doubt the Admiralty would ultimately 
have an installation for themselves, but he had no doubt that for 
some time to come the company would be sending down current 
for lighting purposes and for the working of machinery. In 
conclusion, he said that before the five years that were allowed, the 
debentures would be paid off, and the company would be floated as 
a public concern. 

Mr. Henry RvrrEn, London, seconded the motion, which was 
unanimously adopted. 

The following directors were reappointed :—Mr. H. W. Hutchison, 
Mr. Henry Riiffer, Lieutenant-General Sir R. H. Sankey, 
K.C.B, R.E., and Messrs. Thos. O. Callender, Henry Mungall, 
and R. E. Walker. 


Mather & Platt. 


Trais company’s annual meeting was held at Manchester last 
Saturday, the chair being taken by Mr. E. Hopkinson, in the 
absence of Sir W. Mather. The CHAIRMAN, in moving the adoption 
of the report (ELECTRICAL Review, August sth), said that the 
profits of the company showed a considerable advance, but no one 
conversant with the conditions of trade in Lancashire, and the 
country generally during 1904, would expect anything but a marked 
falling off in the returns of an engineering business which was 
largely dependent on the home trade. ‘The ramifications of the 
company, however, extended throughout almost the whole world, 
and though the war in the Far East had adversely affected the 
exports to Russia and Japan, other countries, and particularly the 
Colonies and our dependencies, had provided a considerable increase 
of trade. The result was that the profits, though somewhat lower 
than last year, exceeded those of any previous years since the 
inception of the company, and they were carrying forward a larger 
volume of work into the current year than was the case at the 
corresponding period of last year. 


Lisbon Electric Tramways €0.—4At an extraordinary 
general meeting held last week the resolutious already passed, 
altering the articles, were confirmed. 


Bombay Electric Supply and Tramways Co,— Letters 
of allotment of £600,000 44 per cent. debenture stock and of 
60,000 6 per cent. preference shares of £10 each of this company 
have been posted. 


Correction.—The heading “ Lancashire Tramways Co.,” 
which appeared on page 273 of our last issue, was a mistake. The 
correct title is “The Lanarkshire Tramways Co.,” whose power 
station is situated at Motherwell, N.B. 


Walter Scott, Ltd.—The directors’ report for the year 
ended June 30th last, including £334 brought forward, states that 
the net profits amounted to £38,708. After placing £8,476 to special 
reserve and paying debenture interest and preference dividend, a 
balance of £227 remains to carry forward. The directors regret 
that the long depression in the coal, brick, and cement trades has 
made the year’s operations so unsatisfactory that they are unable to 
pay a dividend on the ordinary shares. 


Bolckow, Vaughan & Co.—The report for the year 
ended June 30th states that the expenditure upon new collieries, 
new blast furnace plant, electric installations and machinery during 
the year amounted to £567,563. The profit from all sources, avail- 
able for distribution, is £213,871. After providing interest on 
debentures and dividend on preference shares, the directors propose 
to pay adividend of 5 per cent. on the ordinary shares, to write off 
as payment of expenditure on extensions £56,196, and to carry 
furward £44,224. 


Stock Exchange Notice.—The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 


Havana Electric Railway Co.—-86,957,000 consolidated mortgage 5 per cent, 
60-year coupon bonds of 1958 for $1,000 each, Nos, 1 to 6,957. 


- 


STOCKS AND SHARES. 


Wednesday evening. 

As indicative of the restraint exercised by the diplomatic situation 
over markets, it is worth noticing that the electricity supply 
department has but three changes for record in the prices on the 
page after next. It is no question of capital that hinders business, 
for he Stock Exchange is every fortnight offered far more money 
than it requires for the settlement of the account. Nor is it that 
investors are loth to part with their cash. The reason for the 
quietude lies simply in the natural anxiety of the publie to await 
whatever events may spring from the conclusion of the peace 
conference. 

Evidently the attention drawn to the supply section by the 
Administrative Power Bill has also caused holders of shares to 
inquire into various points connected with their investments, about 
which they have perhaps hitherto remained in contented 
ignorance. Within the past week or 10 days we have had quite a 
number of queries as to the terms upon which local authorities will 
have the power to take over electricity supply undertakings at the 
end of the companies’ tenure. Put briefly, the reply is that when 
such powers become enforceable, the buyers must purchase the 
company as a going concern, making no allowance for goodwill. 
What standard will be adopted in coming to terms is hard to say. 
But manifestly the various clectric lighting concerns must make— 
and are making—provision for what will happen a quarter of a 
cen ury hence. The usual test applied to the sum written off 
annually, including depreciation, out of revenue upon the average 
capital employed, is to take 24 per cent. as a fair basis for calcula- 
tion. From such a test, four companies emerge over the 3 per cent. 
line, on last year’s figures. They are the Brompton, Westminster, 
Kensington and South London, in the order of excellence 
as measured simply by this computation now named. The Chelsea 
Co. wrote off nearly 3 per cent., the St. James’s a trifle under 
23 per cent., while the City and the South London ratio was rather 
over-2 per cent. The Metropolitan, of course, comes under some- 
what different circumstances, so that its 1? per cent. is of little use 
for the purposes of this comparison. All the other well-known 
London electric supply undertakings are below 2 per cent., and the 
directors will be well advised to give this point their especial con- 
sideration, even at the expense of dividend distribution for awhile, 

The changes in price already referred to are insignificant. Charing 
Cross Ordinary rose 3, recovering its dividend, and Edmundson's 
Preference shed 74, to 6,5;. County First Debenture added a point, 
and here the tale ends. 

To be able to point to a 2 per cent. rise in Central London Pre- 
ferred is a refreshing novelty. ‘That the stock is cheap has been 
urged on several recent occasions, and the demand for these 4 per 
cent. stocks is wise to have noticed the Twopenny Tube Preferred 
as a sound security, likely to improve. Districts at 36, and Metro- 
politans at 903, have lost slight advances which were made on the 
erroneous idea that steam trains would be removed from the whole 
of the Inner Circle in the middle of September, although the 
District continues to extend its electrified running. Great Northern 
and City Preferred shares are ex 4s. dividend at 5, and Great 
Northern, Piccadilly and Brompton are ex a similar amount at 83. 
Mersey Stock and East London Consolidated are both about 5. 

Allotments of the new Bombay Tramway Debenture have come 
to market, and the price is easier at par for cash, and j premium 
for Special Settlement. We hear of one applicant for £50,000 
stock who received about a third of what he wrote for, but smaller 
applications seem to have been satisfied in full It is still con- 
sidered a pity by some people that an official reply was not made 
at the time the prospectus appeared, to the letter we referred to 
last week, casting doubt upon the title of the company's property. 
Calcutta Trams are 92, and the new shares have risen to 9, while 
Anglo-Argentines are 4 better at 84, and Belgranos keep steady at 
34. Madras 5 per cent. Debenture stands at 103, Hastings and Dis- 
trict 44 per cent. Debenture at 98, and Isle of Thanet Fours at 85. 
The latter company’s £5 fully-paid Preference are called 23—3. 
Sunderland 5 per cent. Debentures are 14 up at 98. All these 
latter four are electric tramway companies, the Isle of Thanet 
uniting electric light with its traction business. British Electric 
Traction Ordinary fell à to 88 middle. 

Telegraph descriptions are unchanged throughout, with the 
exception of Anglo “A” and the West India and Panama group; 
all these boast fairly good improvements. National Telephone 
stocks continue to be bought, the Preferred being 4 better at 110, 
the Deferred 1 at 108, and the First Preference shares 10s. up at 
134. The Debentures are also rather harder, and so are United 
River Plate Telephone Debentures, which put on another point to 
their rise of last week. An j rise in Electric Constructions is 
almost the only change in the manufacturing list. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. L 
Stock ; un Business done | p: 
Present NAME. or Dividends for the last Quotaucdl Genatinns week ended ree t 
xd SM S four years. August 16th. | August 93rd, | Augus: 28d, Fall — 
! 
l 
ke. 1 ; 
1902. 1908. | 1904. 1906. Highest|Lowest. 
9480 | African Direct Telegraph, 4 % Debs... T ..| 100 4 4 4 i 99 —102 99—102 m 33 es 
25000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 il il Ni E 9à— 4 94)— 4 8 " E 
119,700 Do. do. 6 % Debs., Nos. 1 to 1,250 Red. | 100 Nil Nil Nil 75 — 80 15 — 80 i E is 
769,500 | Anglo-American Telegraph .. AT PA .. | Stock | 60/6 61s. x 298. 59 — 61 59 — 61 is m xà 
18210 ! Do. do. do. 6 & Pref. AA .. | Stock 6% 6% % 588. 106 —107 106 —107 106 106 vs 
$18210 | Do. do. do. Deferred ..  ..]B8tock | 1/- 28. il 143— 15 1 158 1 13 | «+ à 
44,000 | Chili Telephone, Nos. 1 to 44,000 - ee » b 6 7 8 ; 7à— 18 7À— T 7 Ty, 
Commercial Cable Sting. 500 year 4 % Deb. Sk. Red. | Stock | 4 4 4 ot ie 98 | .. 
16000 | Cuba Telegraph... se s " $i - 10 6432 | 10 5 - — 9 9, oe PE 
6,000 Do. 10 % Pret.  .. .. .. .. 10 |10 5 10 17 — 18 11 — 18 roam k 
12981 | Direct Spanish Telegraph, Ord. LT x b 4 4 & 4 , 80— 2 nm i vs vs "Ms 
6,000 Do. do. 10 % Cum. Pref. ae 5 10 10 10 : 91— T - 22 
80,000 Do. n do. 44 Debs. se ee 50 E 44 4 . 100 — 108 100 —108 ae ee ee 
60,710 | Direct United States Cable  .. ats 2: ds 20 8 96 ; 114— 112 114— 113 113 114 EY 
14,000 | Direot W. India Cable, 44 % Reg. Deb.,1t01,200,R. | 100 | 4 44 44% ; 100 —102 100 —102 * " P 
4,000,000 | Eastern Telegraph, Ord. Stock ae a .. | Stock | 7 7 T% ; 142 —145 142 —145 d 1423 E 
2,000,000 Do. 84 % Pref. Stock .. ..] 100 33% | 84 à — 92 a 91 91 — 
1,896,814 Do. 4% Mort. Deb. Stock Red. .. | Stock & 4% 4 1074—1 1074—106 T vs ET 
300,000 | Eastern Extension, Australiasia, and China Tele. 10 7 7 & 7 . 1394— 14 1 1 14, 1874 
602,400 Do. 4% Deb. Stock .. ie .. | Btock 4 4 4 | » 106 —107 105 —107 I 106 | 
800000 | East& S. Afric. Tel., 4 % Mt. Db., 1 to 8,000, red. 1900 | 100 | 4 4 455 1 .. 99 —101 99 —101 W 4 
900,000. | Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 25 4 4 4 a 101 —108 101 —108 101 T 
180,681 | Globe Telegraph and Trust  .. |... ae Ss 10 j|£8167*| 5i 5g : 108— 1 10g— 1 1041 108 
: Do. do. 6 % Pref.. - it 10 6% 6 6 ; vi i 14 ia 14 14% 144 
^ 150,000 oret tee ie ea Li Aig : 10 124% | 15 24 $$ 85 — 85 — 96 . T - 
£ an udas ,4 1st Mort. o o0 | res — 
b 46,500 Debs., within Nos. 1 d Red] | 10 | 44% | 44% | 44% ME rs i ; 
" 17,000 | Indo-European Telegraph s.t wu. ev vel CD 10 10 13 % P 514— 514— 58 : - 
b 72080 | Monte Video Telephone Co., Ltd. Ord.  ..  .. 1 | 8 3- a x - i 
t 1,983,839 | National Telephone, Pref. Stock wee EN ve 100 6 6 6 6 96 109 —110 1 11 110} 109 +4 
966,087 | Do. o. Def. Stock  .. .. ..| 100 44 5 $ 5 5% | 106 —108 107 — 109 108 1074 | +2 
B «4 Do. do. 6% Cum. 1st Pref. .. re 10 6 6 6 6 96 124— 184 13 — 14 184 .. ! +1 
t 15,000 Do. do. 6 % Cum. 2nd Pref. .. M 10 6 6% 6 6 12 — 18 12 — 13 ss "m 
oe 250,000 Do. do. 5 % Non-cum. 8rd P., 1 to 250,000 b 5 5 5 5 A 6$ 548 - 
Ba * Do. - do. 84 % Deb. Stock Red. .. , Stock 33% 84 83 js —101 1004 100 " — i 
LIE CIS SIUS CA pali O | i2 | ae | G psp i ME TENE 
en p. an ec. 1 to ,504, fully paid 1 = n 143 bs s 
z 5000 | Do. do. do. 6% Cum. Pref. .. | 1 | 6 6 6 & l R 3 T E 
7 100,000 | Pacific & European Tel.,4 % Guar. Debs., 1 to 1,000 | 100 4 4 4 & 98 —101 98 —101 A 
- * 11,899] | Reuter's Re tos Re " a ve £s 8 5 5 5 7À— 8 i 8 % yee afl 
8,287 | Submarine Cables Trust or is T .. | Cert. 6 96 6 6 127 —130 121—190 ss ys 
= 58,000 | United River Plate Telephone AE S 2 5 1 8 8 a k: HE a zi TEE 
x : 40, Do. 5 % Cum. Pref., Nos. 1 to 40,000 b 5 b 5 % 2 ur 
179,947 Do. do. 5% Debs. .. $3 ve .. | Stock | 65 5 . 596 i 108 —110 109 —111 - is +1 
z 16,6001 | West African Telegraph, Shares  ..  ..  .. 10 2 4: t% <= 9 — 4 M s * i 
80,008 | W. Coast of America, 1 to 30,000 & 58,001 to 58,008 24 Ni il ii -—- 4— Sed - : 
E 150,000-- Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 4 4 4 100 —102 100 —102 si wary id ; 
907,980 | Western Telegraph, Ltd., Nos. 1 to 207,990 ..| 10 | 9 7 q #4 19j— 14} 193— 14i 144 | 14i ; 
76,00Q Do. o. 5 % Debs. 2nd series, 1906 | 100 5 5 b - 100 —102 100 —102 ae e^ " 
3 563,980 Do. . do. : 4 X% Deb. Stock Red. R 100 4 4 4 . 102 —104 102 —104 1024 js 
88,91 | West India and Panama Telegraph .. Si m 10 Ni 1 i v p Hi — H ‘a i + E 
84,568 Do. do. 6% Cum. Ist Pref. s ft. 10 T TA p US — — 9 S + 
4,660 Do. do. 6% Cum. 2nd Pref. MEE 10 i i il : 6 63 6d .. * 
80,0001 Do. do. 5% Debs., Nos. 1 to 1,800 .. | 100 5 96 5% | 5% z 100 —103 101 —104 Sx m r1 


AND INDUSTRIAL COMPANIES. 


ELECTRICAL RAILWAY, MANUFACTURING 


it A 


ins. 


40,000 | British Aluminium 7 95 Cum. Pref. 5 Nil Nil Ps 43— 5} 13 54 se - 
0. do. "A" 6 Cum. Pref. 5 Nil Nil Nil 41 5+ 44 5i . e 
90.00 | Do. do. 4% Funding Certs. ..  .. 5 2 " ig i 931— 3i 93. si s + 
300,0001 Do. do. 5 % Ist Mort. Deb. Stock Red. | Stock 5 96 5 % 5 % , 99 —103 99 —103 * y 
189,90] | British Electric Traction i» P ar à 10 8 96 6 « 6 94 RI— 83 8i— BË g4 Re à 
156,437 Do. do. 6% Cum, Pref. .. 10 6 96 6 96 6 96 10$— 11} xd 102— 114 xd 1023 rA 
1,000,0001 Do. do. 596 Perp. Deb. Stock .. | Stock 5 96 5 96 5 96 i 122 —124 122 —194 1234 1224 i 
,000 | Do. do. 44% 2nd Deb. Stock Red. | 100 ‘ 4495 ! 97 — 99 97 — 99 981 GHA ds 
100,000 | British Insulated and Helsby Cables a 5 10 8 9, 8 96 ; 54 6 54 6 * T = 
100,000 Do, do. 6 % Cum. Pref. S. y 5 6 96 6 94 6 9 5A 6 54 6 * ” 
500,000 Do. do. 44% 1st Mort. Deb. Red. | 100 44196 44%, 44%, 101 —104 102 —105 F1 
50,000 |"Browett, Lindley & Co., Ord. .. ^ + "P £] Nil Nil Nil E 11 P T x 
50, | - Do. do. 6% Cum. Pref. .. £1 Nil Nil Nil : 14/6 to 15/6 14/6 to 15/6 T 
105,731 | Brush Electrical Engineering, Ord., 1 to 105,731 2 Nil Nil Nil i : À 2 ; 
150,000 Do. Non-cum. 6 % Pref... 2 6 % 6 92 6 % i 1i 14 1$ 13 S. 
125,000! Do. 44 96 Perp. Deb. Stock .. | Stoch 4496 4496 44% ; 92 95 92 95 ni 
125,0001 Do. 44 % Perp. 2nd. Deb. Stock | Stock 440, 40° 44% : 78 81 78 gl d 
85,000 | Callender's Cable Construction shares T: 5 15 96 124: 12195 ; 10 11 10 11 =a 
40,000 Do. do. 595 Cum. Préf. .. ER T 5 5 96 5 9 5 % 5A 51 54 54 ni T 
200,000 Do. do. 44% ist Mort. Deb. Stock Red. | Stock 44% 44% 4} ; 107 —109 106 —108 1084 1083 
1,963,208 | Central London Railway, Ord. Stock S'e .. | Stock 4% 4 9 4 96 E 88 90 xd MH 90 xg! MM 
me m i Pref. Stock Stock 4 % 4 ' * i 99 —101 xd 101 103 102 1012 
. oO. el. do. Stock 4% 4 9 4 'X 77 50 Ti 50 TF 
1,990,000. | City and South London Railway Stock 9196 239 24^ 2 87 39 xd JT 39 E 
85,000 Crompton &Co.,Nos.1t085000  .. ks D 3 5 95 | 939 214 làó— 2 T 2 d 
f ; 5 % Ist Mort. Reg. Debs., 1 to | serui ui i À : j 
WOME) | — 900 of £100, &bd9011011,0000f £50 Red. ; | = | 5% | 5% | 5% eae 9 
99.901 | Edison & Swan Utd., A” shrs., £3 pd., Í to 99,261 5 Nil | Nil " li— 1g là— 12 - - 
117,139 | Do. '* A” shares, 01—017,139 = 5 Nil Nil e 2 24 2 24 F =" 
344, Do. 495 Deb. Stock Red... ^x d. 7300 4 % 4 4 9 83 — 88. 83 — S8. v 3 , 
100, Do. 5% 2nd Deb. Stock Prov. Certs. all på. 100 D % 55 5 96 89 94 H9 — 94 " ; à 
112,100 | Electric Construction 1 to 112,100 = — 2 6 % 4 9 Nil d È À 1 T7 F th 
al, è do. 7% Cum, Pref., 1 to 81,390 2 d. 9h 71% 1% 1i 21 1% 21 1i T ; 
200,000 Do. do. 4 95 Perp. 1st Mort. Deb. Sk, | Stock | 4 % 4% 4 96 92 — 9 92 — 95 iy es 
25,000 | General Electric Co. (1900), 5 % Cum. Pref. - 10 5 X 5 96 5 9$ - 91— 10 941— 10 «Jj " 
200,000 Do. do. 4 % Mort. Deb. Stock 1 % 4% 4% a 97 —101 97 —101 ix $ 
200,000 | Henley's (W. T), Telegraph Works, Ord. .. D 90 €6, | 15 9$ 15 9 10%, 111— 124 114— 124 12.3 = 
200,000 Do. do. 44% Pref. .. - 5 4495 11 14° ^ 5g 5g 5g 5g y T 
45,900 | d Do.~ do. 44 Mort. Deb. Stock | Stock $4°% 44% 44: 109 —111 109 —111 rx T 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works.. 10 10 9 10 9 o 15 16 15 16 153 154 
800,000 | Do. o. 4% Ist Mort. Deb, .. | 100 4 ' 4‘ 4 9 100 —103 100 —103 1024 ie 
NL |!Liverpool Overhead Railway, Ord. .. X 10 149 12% 14 3A a 3 3% ts, 
10,000 || Do. do. Pref. £10 paid 10 5 % 5 % 5 b 96 oi m 9 94 
77,950 | Telegraph Construction and Maintenance is 12 20 95 | 20% | 15 % 82 — 34 32 — 94 E 
150,000; Do. 4% Deb. Bds., 1 to 1,500 Red. 1909 100 4% 4% 4% : 101 —103 102 —104 ; +1 
540,0001 | Waterloo & City Railway, Ord. Stock ‘ i 100 34% BA% 84% 3 96 89 — 91 xd 89 — 91 893 ^ 


—— - 


a oer m- : = ü 
* A period of nine months. + Quofations on Liverpool Stock Exchange. | Unless otherwise stated all shares are fully paid. 
*| From Manchester Share List. 


Bank rate of discount 23 per cent. (March 9th, 1905). 


$ Interim dividends. 


. " d : , P 


316 | i | "RS ELECTRICAL REVIEW. [Vol 57. No. 1,448, Avaver 25, 1905. 


_ ——— —— 


—— M — M M d a a 


SHARE LIST OF ELECTRICAL COMPANIES ( continued) —ELECTRICITY SUPPLY COMPANIES. 


Stock ~ Closing | Closing Business done | Rise E 
reset NAME. or ping im for the Quotations | Quotations week ended | or 
Nr accus M ERR icm a Lr S BER e eade . Aug. 9th. | Aug. 23rd. |Aug.93rd, 1905. | Fall — 
A t 1902. | 1909. | 1904.) 11900. | 0 Sts Highest|Lowest.. 
29,371 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 8 95 | 10 E | 10 9& eee 10 — 104 10 — 104x b Ts PP LM 
10,623 Do. do. 7 95 Cum. Pref. | 5 7 | Tu ie 5 Se ee. 93— 10} 9à8— loóàxd |- .. |] .. F- 
288,782 | Central Electric Supply 4 % Guar. Deb. Stock wo |44|44 4 $ | X [| xoy—i106 | 103 —106 SA 
80,000 | Charing Cross and Strand Electricity Supply : 5 10 % 8 96 8 | 6% 61— 5 6 a 638 | ..— ti 
80,000 Do us. e. 44 9, Cum. Pref. | 6 E | a4 | 46 1. | [UN . o . 
40,000 Do. '* City Undertaking '' 44 95 Cum. Prf. 5 96 44% 4 aoa 4lR— 544 4ijM— b5bhà- |. 5 T 
40,000 Do. do. 1908 5 sa | ie | 45 | = 1° Si 5^ : 5à zi 
350,000 Do. do. 4% Deb. Stock Red. ..| 100 4% | 4 | 4 | .. | 108 —105 | 103 —105 : i 
44,496 |*Chelsea Electricity Supply, Ord. — .. 5 5 n 5 js | 6 Ji 6 — 64 68 3 
150,000: Do. do. 44 % Deb. Stock Red. .. | Stock 44% E: 4 | 44% i 108 —110 108 —110 109 ; A 
70,595 | City of me Elec. Lighting, Ord. 40,001—110,595 10 5 2 5 6 2 ME 104— 11 | 104— 11 102 104 as 
40,000 6 % Cum. Pref., 1 to 40,000 . 10 6 | 6 6 pU "us 13 — 14 13 — 14 T mate: oy 
400,0001 n. 5% Db. Stk., Scrip. (iss, at115)allpd. | .. 5% | 5 5 $ » 192 —126 193 —127 ^ ; 41 
300,000 Do. 44% 2nd Db. Stk., Prov. Crts.,allpd. | 100 | 43% | 4446 | 434) | .. | 108 —105 109 —105 F : 3 
40,000 | County of London Electric Lighting, Ord. 1— 40,000 10 | 4° 4% | 4% | 4% 9 3s ^ Ar 
30,000 Do. do. 6 % Pref., 40,001 — 60,000| 10 | 6 6 $ EL ie 113— 193 19 — 12 + ; a 
400,0001 Do. do. 44% Deb. Stock 2x 4 4 d2 AECT 111 —114 111 —114 ll: 112 233 
250,000 Do. do. 44 % 2nd Deb. Stock . Stock $ 4495 4 AU 103 —105 103 —105 104 103i én 
70,000 | Edmundson’s Electric Corporation, Ord. Shares . 5 7 1% 1% | os d 5i— 6i —548 t um 
80,000 Do. do. 6 % Cum. Pref.. m 6 p 6 96 Oo T ua 6 fa— 6% i vine — d 
800,000 Do. do. 4j % 1st Mort Deb. Stk | 100 44 44% | 44% | n. 106 —108 106 —108 107 1074} 
21,000 | Kensington and Knightsbridge Electric Ord. ba EP LCS aS a as Oo Re 113— 122 T" +h > 
136,000 Do. do. do. 4% Deben. Stk. | Bock | 4% | 4% | 4% | .. 97 —100 -| 97 —100- tst. re 
111,000 | London Electric Supply Corporation, "Limited, Ord. 3 Nil Nil BUE D os }— 2 2— 23 ~ Fer - +4 
60,000 Do. do. do. 6 96 Pref.. à 5 6 96 6 96 6% | 5 — f 5 — bà ^ 8 ; 
871,895 Do. do. 4% lst Mort. Deb. Stk. Red. | Stock | 4% | 4% | 4 ee us 99 —102 99 —102 si s 
100,000 | Metropolitan Electric Supply, 1 to 100,000 .. : | 5 3% | 83«X 10 % 10%. 2— 1 10g 103 (Y, | ra 
76,121 Do. 44 % Cum. Pref. 1—71,106, £3 pd. | 5 | 44% | 48 | 4& | .. | 5 : 5h— 54 5ii Es 
220,0001 Do. 4 of 1st Mort. Deben. Stock Vel 23 4495 | 4 & 44% .. | 109 —118 109 —113 111 i d 
250,0001 Do. % Mort. Deben. Stock Redem, | Stock % | s | & e | . 98 —100 98 —100 i? k i^ 
250,000 | Midland Electric Corporation, 44 % 1st Mort, Deb. | 100 | 44% | 48% | 4h s 99 —101 99 —101 1 100 et. 
10,852 | Notting Hill Electric Lighting a) ee I3 a 6% | 7% e | 14 — 15 | 14 — 15 14 í TEN 
59,000 | Do. do. 4% 1st Mort. Deb.. ..| 100 4% 14% | 4 $ me 100 —102 100 —102 Jeni ` | = 
40,000 | St. James’ and Pall Mall Electric Light, Ord.  .. 5 | 144% 144% | 144% | 10% | 18 — 14xd 134— 144 14i 134 Ci 
20,000 | Do. do. 7 % Pref. 20,081 to 40,080 | 5 1% |7 | 1% |1% | Hie WERT Ss 
150,000 Do. do. 34 95 Deb. Stock Red. .. | 100 a% 9495 | 3% is 97 — 99 97 — 99 Lr - 
12,000 Smithfield Markets Electric Supply, Ord. 5 2496 4 96 | 4% - 9)941— 2 22— A , d 
50,000 Do. do. do. 4% Deb. Stock | Stock | 44 | 4% | 45 | | 76 — 80 xà | 76— 80 | ‘oe 
65,000 | South London Electricity Supply, bee - 5 | 18% 3 9 4% | .. 8 4 va— 4 N cte] ee 
100,000 | South Met. Elec. Lt. & Power | Ord.. 1 Nil Wa "| XH V 4s k= 38 t- d : MER 
50,000 | (Late Blackheath and. Greenwich (x o5 Pref. . 1 Nil 1% ae aa — lis lyy— lya 1g Ux 
100,000 Dist. E.L.Co.) 4495 1st Deb. Stk. | 100 44% | 44% | 44% "s 107 —1074 106 —109 à 2 
80,000 | Urban Electric Supply, Ord. | 5 5 X, 5 % | EY s | 4B— 4 4g— . + 
30,000 Do. do. 5% Cum. Pref. | 5 5% 5% | 5% "v 5$— 5d -- ^ 51 
200,000 Do. do. 44° % 1st Mort. Db. Stk. Red 100 oe . Eu oo 2 104 —106 105 —107 1 ^ 
110,000 | Westminster Electric Supply, Ord. .. j 5 12 a 184% (14% | 18% | 12 — 123xd 124— 1 13 12] = 
28,151 Do. do. 6% Cum. Pref... as $13 X 14 T ow | 6)— 6B. 6à— x a 
Shares not officially quoted :—Mackay Companies, ord., 41—43. Pref. 75—T17. m. 
* Bubject to Founders Shares 1 Unless otherwise stated all shares are fully paid. _ A 1 Interim dividends. 
MARKET QUOTATIONS, Wednesday, August 23rd. i 
,CHEMICALS, &c m t LICERET METALS, &o. (continued). 
a Acid, Foko x . perewt, 5/- ^ xa g Copper Sheet 7^ - .,. per ton 
& 4, Nitric aœ x M S per cwt. 22/- và noy p Mü: +. per ton 
S ,, Oxalic. os - S percwt. | B2/- es E AED (Electrolytic) Bars - «. per ton 
a $5 Sulphuric aw "fus S per cwt. 5/6 er EK x e" Sheets .. perton 
a Ammoniac, Sal .. per ewt. 49J- T 6 — 3 ," Rod = r ton 
a hae? eal Muriate (erystal .. per ton £3310 ` "m € 45 ” H.C. Wire per lb. 
.. perton £30 ys Ebonite Rod e in .. per lb. 
A Bleachin ng powder « T .. per ton £5 10 5s. inc. - Sheet i» .. per lb. 
a Bisulphide of Carbon S .. per ton £15 e n German Silver Wire... .. per Ib. 
q Borax - .. per ton £13 h Gutta-percha, fine is .. per lb. 
a Benzole (90 %) z iA .. per gal. q/- h India-rubber, Para fine . +. per lb. 
(50 hx $5 .. per gal. 5/6 i Iron, Charcoal Sheets .. . per ton 
a a Copper Sulphate ix Ke `.. perton £20 i , Pig (Cleveland warrants) per ton 
a Nitrate a " .. per ton £25 - i ,, Forgings, according to size per ton 
a » White Sugar.. T .. per ton £31 i  , Scrap, heavy es .. perton 
a M TE ndi ^ - í» per x "i La i, Wire, galvanised No. 8 .. per ton 
ethyla per gal. : , 
a * Naphtha, Solvent (90 % at 160? C) per gal. 5/6 ait : Lead, English Ingot = .. per ton 
a Potassium Bichromate, in casks per lb. '8d. ee » T Sheet  .. .. per ton 
q Potash, Caustic PN 3 .. per ton | £20 £9 dec. A Manganin Wire N o. 28 . .. per lb. 
a Potassium Cyanide à .. per lb. 74d. es g Mercury per bot. 
a ? Shellac š x .. percewt. 190J- 5/- ine. d Mica (in original cases) small . per lb. 
q Sulphate of Magnesia Ei .. per ton £4 10 2s T i as medium per lb. 
a Sulphur, Sublimed Flowers .. perton ` £6 10 a large .. per lb. 
P s foe - .. per ton £5 10 p Phosphor Bronze, plain castings per lb. 
a .. per ton £5 p » rolled bars & per lb. 
4 Soda, MS lwhite 70%) | per ton .. £10 15 o » strip & sheet per Ib. 
ts stals .. per ton £3 o Pmi 2 o 0. POP On 
" 4 Sodium ichromate, ‘casks .. per lb. : [M e Silicium Bronze Wire .. . per lb. 
s " Cyanide .. .. per lb. d : Steel, Magnet, acc'd'g to desc’ p "n per ton 
METALS, &c. 8 ae AEDEM s, 
b Aluminium Ingots, in ton lots .. per ton £150 £20 inc. .9 Tin, Block . EM EE D uio 
b si Wire, in ton lots .. per ton £177 £9 ine. n , Wire, Nos. 1to16. .. per Ib. 
b Sheet, we ton lots .. per ton £175 . £9ine. .. p White Anti-friction Metals— 
b Babbitt's metal i ing T per ton £43 to £140 " * White Ant” brand. perton 
c Brass (rolled mi i Fto m basis per Ib. 74d. p" j Yarns, 2/10s Grey Cotton, ón sp'is per Ib. 
c ,, Tube (brazed) ‘ . per Ib. , : “a a ee Flax per Ib. 
ows , (solid drawn) per lb i j w 8 8 piy 10 lbs. Russian per 1b.. 
H- ire, basis .. is .. per lb. 7 a. 1 j " lbs. Russian, single . s AE € 
: Copper Tubes (brazed) . .. per lb. 1 j m . A0 lbs. Jute rove per to 
» (solid drawn) .. per lb. 104d. TE - k Zine, Sh’ t (Vieille Montagne bnd. ) per "en 
> Copper Bars (best selected) per ton £84 £1 ine. | 


uotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; c Thos. Bolton & we. Ltd.; d F. Wiggins & Sons ; € Frederick 
Smith & Co.; f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare ; À Edward Till & Oo. ; i Bolling & Lowe; j Walter H. ' Hindley and 
Co., Ltd. ; k Morris Ashby, Ltd. ; m W. T. Glover & Co., Ltd. ; n P. Ormiston & Sons; o Johnson, Matthey & Co., "Ltd. ; ; p The Phosphor Bronze Co., Ltd. 


Electrolysis with Alternating Currents.—<At a 
recent meeting of the Milan Chemical Society, A. Coppadoro read a 
paper on the electrolysis of alkali metal chlorides with alternating 
currents, the experimental process he employed being to introduce 
a current of 42 alternations per second, through platinum electrodes 
into a solution containing 3 gramme-molecules of potassium or 
sodium chloride per litre at temperatures ranging between 15* and. 
30° C. He found that a noteworthy amount of decomposition in ` 
the electrolyte does not occur until a current density of 50 amperes 
per square decimetre is used, and that, with a higher density a con- 
siderable quantity of hypochlorite i is produced. When the current 
density was 324 amperes, the yield of hypochlorite from sodium 
chloride was 21°72 per cent. during the first 15 minutes of the 
operation. Hydrogen is the only gas evolved, but a little oxygen 
appewrs later on. During the first few moments a trace of 


——— 


chlorine is observed. Chlorates may -be detected occasionally. 
The platinum electrodes are gradually attacked, partly dissolving in 


the liquid and partly falling to the bottom of the cell in the form - 


of platinum black. When potassium chloride is under treatment, 
the platinum black is accompanied by some potassium platinic 
chloride, which is comparatively insoluble in presence of the 
potassium salt. If the current density is not too high, the elec- 
trodes become platinised, and when the coating is complete, the 
formation of hypochlorite diminishes to. a notable extent. This is 
probably because the suspended platinum black decomposes the 
hypochlorite, liberating oxygen and potassium chloride. The P.D. 
also decreases as the electrodes become platinised. When graphite 
electrodes are employed, a current density of over 1,000 amperes 
per square decimetre is necessary for the formation of hypochlorite, 
but the electrodes are quickly destroyed during the process. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING JULY, 1906. 


the smallest amount recorded during the six months in which thia 
table has appeared. | 

Satisfactory features of the latest returns are the excellent totals 
of the electrical and electrically-driven machinery exports, which 
are some £10,000 in excess of the imports of a similar nature; also 
of the power cable exports and imports, both of which, and especi- 
ally the latter, are largely in excess of those of the month of June. 

As in previous montbs our own South African Colonies were 
good customers, and New Zealand, New South Wales, India, 
Portugal and certain South American States also proved good 
purchasers. , 

This month the prominent importing countries were Germany, 
Belgium and the United States. 


Last month it was our unwilling duty to record considerable 
decreases, compared with the previous exceptional month, in the 
values of the electrical exports and imports set forth from month to 
month in these columns; this month (July), however, does not 
reveal any great alteration of the previous month's totals, and taking 
the past six months as & whole,shows that our electrical export 
trade is well maintained, while imports have fallen. 


The July electrical exports amounted to £128,560, or roughly 
£1,000 less, and the imports totalled some £106,247, or approxi- 
mately £1,000 more than our last returns. 


The re-exports of foreign electrical goods, however, show a 
decline of some £4,000, amounting to only £4,648, this being by far 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


! | -— = . p F 
| 5 sd Pa $ "d of La . 7 | g : "3 € . x © ! 
Lg! a, SP iba "igni obs 
: yus 2 | Spo A Erg Eg 4 & o a5 
Country receiving exports and importing. : $ FE $ a È EE 2 È g g ea | T B: 2 D = HT TE 
` ! A j| SE? 33 E | BS! B $3a-| 8 | 3 ge EE 
8 9| 83 | ges $ $ e E * HS3 | a g| gen 
: [a E ja i a? | as ae. | 2 
| | i EE | 
£ £ C: e E £ £ | £ £ £ £ 
Rusia, Norway, Sweden and Denmark... 146 ' 2,172 aid 145 146 850 | : 1,769 15 
Germany ... PODES 15 50) | 110; .. | 336 "M 25 | 6 
Netherlands... i si T 160 387 | 3 T 270 17 : D 81 
Java, Dutch Borneo and Indies ... 28 - 25 40 i jd an " 21 - 
Belgium i 169| .. 49| n. 38 TO ap exe 364] .. 
France ; ak 582 83 125 ed eae 91 306 " d 46 
Portugal, Madeira, and Portuguese E. Africa im 100 | 8,194 35 32 € 3,080 300 | : 5 i 
Spain, Canary Isles, and Morocco 5 iss 62 11 25 iia 3 | 2,013 171 5a n 9 
Italy and Austria-Hungary 4 33 T hus e| 20 is | TE T - 
Egypt i 726 38 es 2 23 | 60 56 45 18 
China and Siam 299 | 588| 273| 18 | 29 | 641| n. | E SEN. 7 
Japan ia 95 | 2,600 35 A 70 255 ; at 400 s 
U.S.A., Philippine Islands, Guam, ‘and Cuba ... 685 che 6 3 25 260 ü 19 - 442 
Mexico and SOME is : E. es 1,117 612 20 a 559 is V e. | 3,060 
Chili...  .. oe m as a - 13 289 88 is 69 sd ES € m : 
Brazil iri ad vus 25 o5 Cui 264 126 111 28 102 | 4,629 48 T ee de 
Argentine ... i 1,058 148 302 Las 25 | 2,851 157 z 1,047 a 
Channel Isles, Gibraltar and Malta 81 | 2,644 T ve 176 4 v 121 m 
British West Africa ; 22 98 19 gee - ae fo 6 20 
Cape of Good Hope 1,341 | 5,437 379 224 553 740| -.2 " 477 692 
Natal.. -— 347 | 2,583 | 1,303 157 361 |13,176 123 - : 163 847 
Zanzibar, Mauritius, and Aden... SY 10 3 see ins M 205 m $ 29 T bu 
India... a 3,718 ; 2,601 952 690 381 | 6,336 107 sas 125 686 | 5,600 
Burmah 577 43 29 ies 27 | 27 86 30 — "m "T 
Ceylon | 246 3| 119 2 58! 55 2 "X E e 
Straits Settlements, ‘Sarawak, and Labuan ; 374 143 418 169 |  ... 101 15 T 69 T 
Hong Kong .. - . TM | 213! 315 217 28 71 ni 125 " ids un 9 i 
West Australia zs ya es m 144 85 21 59 ' 690 10 OU. uus 58 
South Australia... .. Gc ae 5, S1 1388 02 | | 46| n. | 
Victoria ids — jui 207 | 2,637 55 "c DM 76 19 gue xl 5 "X 
New South Wales ... 1348 257| 163! 178: 8 a 2,516 12 8. .. um 
Queensland ... ...  ...* Un 114 12 tn | 40 21 EE à 
Tasmania bos i oe is kan «ee sie 150 ats ea 86 5 Lt eee sii 
New Zealand n eves 5 e | 1025! 407] 473! 51) 204, 673 8 | 1,008 | 3,421 
Canada i es 85; .. 97 we d^ dee 3 60 | 4,237 MEZ " 
British West Indies and British Guiana 59 ` ii | 5 56 3l jos 
Total, £ |14,054 32,668 | 6,680 | 1,945 | 2,124 | 42,414 | 5,658 | « 66 | 5,751 | 9,417 | 5,600 
4 | 
Telegraph exports f for month: Russia, Marconi apparatus, £2, 183. 
Registered Amports into the United Kingdom of Electrical Goods from all Countries. 
| £ £ £ | £ £ | £ £ £ | £ £ £ 
Russia, Norway, Sweden and Denmark... | "ON "Do 25 | 1,119 60 fe 5,366 | 22 AN 
Germany °... - ivi dud eT 4,998 10, 652 i 416 800 99 , 9,178 275: 165 | 1,541 T€ sa 
Holland 8693 170; .. 19| .. | 3,710) .. : 2414] .. | Md Ms 
Belgium 10,667, 441: .. | 1,727;  50| 8786| 159 314| 624!) .. | . 
France 6,258 ^ 800 | 345 98 | 534 | 1,475 23 2,106 40 | .. dk 
United States 2 up! Wan nes .. | 6932: 216. 248 215 | 40 | 15,267 71 35: .. ! 294 "T" 
Cape of Good Hope we Qo bo oem "Qu 2T = 
" Total, £ | 36,593 . 12,179 | 1,009 | 2,859 | 748 |39,575 | 888 4734 | 7,573 | 316 | 
Additional imports: Italy, electrical goods, £75. 
Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 
: s e a rr re a ee t5i* 
Various countries, mainly as above 1,794 | | 135 40 972 | 190 | 240 | 1,277 | 
| eos VENENUM. MEER. te CREER. UNES IRSE MERERI REN 


ToTrAL IMPORTS: 
£106,247 


ToraL RE-ExPORTS: 
£4,648 


Toran Exports: 
£128,560 t 
Norz.—The amounts appearing under the several headings are classified according to the Customs returns, The first and 
third columns contain many amounts relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 
materials to those appearing in adjacent columns. 
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ELECTRIC TRAMWAY AND RAILWAY 
EXHIBITION, 1905. 


DESCRIPTION OF INTERESTING EXHIBITS. 


(Continued from page 254.) 


Messrs. DovrLToN & Co. Lrp.— Every year it becomes more 
and more remarkable that no great effort is made, or at least appears 
on the surface to have been made, to produce a line of pottery insu- 
lators which shall supersede, both on account of electrical and 
mechanical excellence and of price, the present form of moulded 
insulator which deteriorates with some rapidity wherever it is sub- 
jected to the influences of damp and a loaded atmosphere. "The call 
for this kind of thing must come from tramway engineers, for 
pottery makers cannot be expected to understand the technicalities 
of the designs which would have to be worked out. "There are one 
or two lines in England on which most of the insulators are made 
of glazed porcelain, but we are inclined to believe that the designs 
were not all that they might have been. 

Messrs. Doulton inform us that they have not overlooked this 
market—a statement which we can well believe, now that we know 
how many electrical markets they have set themselves to provide— 
but they say that hitherto there has been very little demand for these 
insulators in pottery. Quite 100 miles of tine in this country are 
standing to-day with porcelain bobbin or “ reel" insulators for the 
secondary insulation, which are giving the greatest satisfaction. 
They cost somewhere between 14d. and 24d., according to size, 
against 1s. 6d. to 3s. 6d. for moulded insulators of one of the various 
types extant. 

With their several designs of third-rail insulators, Messrs. 
Doulton are making a sterling bid for the English market. They 


Went c duae kc 0 
Fic, 82.—-“ TUBULAR " TYPE INSULATOR. 


have designed, among other types, the '' Tubular " pattern illustrated 
in fig. 82, especially for use on tube railways, where the clearances 
are very small. It is made of a block of cream enamelled stone- 


Fic. 83.—" PEDESTAL” INSULATOR. | 


ware of tubular, or multi-tubular, form, grooved to receive the 
rail, and secured to the sleeper by clips. It has been adopted on 
the Baker Street and Waterloo Railway. 

Quite a different pattern is the ''Pedestal," illustrated in figs. 
83 and 84. The makers hold that this insulator is substantial 
enough to withstand the rough usage, vibration and shock which is 
the lot of every insulator on a heavy railway. This rail-support 
consists of a pedestal of stoneware or porcelain, of substantial pro- 
portions, with a large base resting direct upon the rail-tie and 
secured thereto by external malleable-iron fastenings. In this 
respect it differs considerably from earlier types of rail-insulators 
in which the porcelain is supported on a central stud after the 
manner of telegraph insulators. The conductor-rail is held in 
position by a chair of malleable-iron, provided with a stem which 
is cemented into a recess in the inswator. The insulator shown in 
the illustration is fitted with a chair for a conductor-rail of rect- 


angular section. The same type is supplied with chairs adapted 
for other sections of rail, e.g., flanged or channel sections. The- 
insulator occupies the whole of the vertical space below the rail, 


SESS 
N 
N 


Fra. 84. — SECTION or * PEDESTAL " TYPE. 


thus presenting a maximum length of path to resist surface leakage 
of current. | 

A letter which we wrote to Messrs. Doulton on the subject of 
third rail insulators of the “ Pedestal” pattern elicited the follow- 
ing interesting reply :— f 

“In our opinion the best type of rail insulator is a pottery insu- 
lator resting firmly on its own base. We quite confirm your remark 
that the method ‘of supporting antinsulator on a central stalk, after 


Fig. 85.—DovLToN's Rack INSULATOR. 


the manner of a telegraph insulator, is unsatisfactory. E dem. 
This method of construction is, however, entirely different from that 
adopted in our ‘ Pedestal’ insulator, in which the pottery body, 
instead of being supported on a stalk, rests firmly on a large base. 
It is only the cap which is held in position by the depending stalk, 
and this both in theory and practice is an entirely different matter. 

“The ‘ Pedestal’ type of insulator was selected for the G.W.R. 
Hammersmith and City electrification in preference to all other 
types in the market.” dn | ' 

Then they exhibited all kinds of porcelain or stoneware pieces, 
such as switch-fuse handles, fuse bases, fuse-box insulators, and all 
kinds of telegraph insulators. 

The porcelain cable rack illustrated in fig. 85 should be a valu- . 
ab]e article in the construction of central stations, cable subways, 
&c., and fig. 86 shows some of the various sbapes of insulating 
bridge pieces for cables laid in bitumen. 


Fic. 36..—Dovrrow's BRIDGE INSULATORS FOR SOLID SYSTEM 
CABLES. 


A show-case (fig. 87) was exhibited as a ready means of showing 
a few of the stoneware pieces which are in demand. 

Permanent ]Way.—'The Ames-Crosta and allied patents spread a 
double meshed net to catch the shy and simple customer-bird, for 
on one stand they proclaimed the advantages of one set of specialities 
under the banner of the AMES-CROSTA SANITARY ENGINEERING CO., 
Lro., while at the next stand they displayed a still more various 
collection of permanent way impedimenta at the sign of the 
RAILWAY AND GENERAL ENGINEERING Co., LTD. The articles on 
the first stand which call most for notice are illustrated on page 319. 

Fig. 88 shows the Ames’ combined anchor clip and tie-bar by 
which any movement of the rail is prevented, and as no holes have 
to be drilled through the web of the rail, as when the screwed inde- 
pendent tie-baris used, this combination is easily and quickly applied. 
Another most useful feature is that the tie-bar is sunk in the concrete 
bed, and so does not interfere with the paving as all other tie-bars do. 
This should have influence with the permanent way engineer and 


foreman, The box form of the anchor should ensure à solid keying 
with the concrete. It is well to note that the use of these anchor 
tie-bars is independent of the form of rail joint. Anchors 


Fig. 87.— DOULTON STONEWARE PIECES. 


are requiredybetween any class of rail joint from the plain fish- 
late to the solid weld, but they are not always used. 
The Ames “bull-dog ” sole-plate, fig. 89, adds another to the 


lengthy list. A giance at the illustration is sufficient to show that 


Fro, 88.—TuE AMES COMBINED ANCHOR CLIP AND TIE-BAR. 


= 
PES 


so fas as stiffness goes nothing better could be designed, whilst the 
weak joint of most sole-plates—the bonding into the concrete bed— 
has to all appearances been vanquished in a most successful manner. 
Here again no bolt holes are required. 


Fic. 89.—THE AMES 4 BuLL-DOG ” SOLE-PLATE. 


Figs. 90 and 91 show a form of drainage which the makers re- 
commend-strongly for use on tramways. This is called the “ R & G á 
system, after the designers and patentees, the Railway and General 


Engineering Co. It combines the drainage of the rails, the collec- 
tion of sand or silt, easy access for cleaning, and trapping of sewer 


gas. e 

The inlets to the catch-boxes are 50 formed as to prevent the pos- 
sibility of choking up, and special pipes form 4 connection with 
the sump box, which is trapped, and may be connected direct to the 
Bewer. Sand washed down through the catch boxes is intercepted 
in the sump box, where it collects instead of being carried to the 
sewer. 
choking the sewers. 
and is easily fixed. 

This firm showed a complete system of check rail replace- 
ment. Almost incredible trouble has arisen in several towns owing 
to the rapid wear of the lip of the rail round curves, and the Rail- 
way and General Engineering Co. have designed a special form of 
renewable check, which can be fixed to any section of rail after 
preparation by shaping down the lip of the existing rail in place 
by means of a portable tool. Fig. 92 shows this renewable check 
in poaition, while fig. 93 gives A clear view of the portable shaping 
machine with which the old lip of the rail is reduced and trued up 
to take the new check. In this instance the shaper is being driven 

by an electric motor, and where power can be tapped off the trolley 
wires this is the simplest and cheapest combination. 
We illustrate in fig. 94 (see next page) a more elaborate tool. This 


The system can he made to suit existing lines, 


The sump box can he cleaned out when required, to avoid- . 


Fic. 91. 


TaaP»EO SumP Bor. Caren Bor. 


fe ate: 
UV of a, © `~ 


Fic. 90.—“" R. & Q.” PATENT TRAMWAY DRAINAGE. 
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Fic. 93.— PoRTABLE SHapinG MACHINE FOR RENEWABLE 
CHECK WORK. 


very compact piece of apparatus consists of a lo wtruck oF 
trolley made up of steel framing, and supporting power-driven 
tools with which the rails can be ground or drilled or milled. The 
driving power may be derived from petrol engines or from electric 
motors, whichever happens to be the morc convenient. The view 
shows the carborundum grinding wheel in position between the 
running wheels and the milling cutter under the platform on the 
left attached to a flexible shaft. While the tools are in operation 
the truck is held from moving by applying the brakes, `’ Two grint- 


920 


THE ELECTRICAL REVIEW. 


[Vol. 57. No. 1,448, Aucust 25, 1905. 


ing wheels are provided, both fitted with compound slides, so that 
both rails can be ground at one setting. 

Messrs. L. P. Winsy & Co. and ¿THE Continuous Rain JOINT 
Co. oF Great BRITAIN, LTD., squatted with their well-known 
specialities well within the range of a tie-bar or a fish-plate of their 
rivals in the permanent way line. We understand that they 
occupied two stands (Nos. 38 and 384), because the title of one 


Fia. 94.—RAIL GRINDING AND SHAPING MACHINE OF THE 


RAILWAY AND GENERAL ENGINEERING Co. 


division of the business was so long as to require one stand all to 
itself. 

The forms of the Winby “ Anchor " rail-joint and chair are quite 
familiar to our readers, and it has found such favour in practice as 
to be used at Aberdeen, Newcastle, Bradford, Grimsby, Newport, 
Bristol, East Ham, Stockport, Birmingham, and many other places, 
while the continuous rail joint, which is imported from America and 
is believed to have saved the life of more than 20,000 miles of tram- 
way and railway in that country of badly laid track, has such an 
extensive use as to require an output of 40,000 tons annually. 

The Winby devices are British, and both obviate the use of bolts 
or rivets. The ' Anchor " rail joint i is similar in form to the Howard- 
Cooper sole-plate, but has that advantage over the latter. It is 
enough to say for the * Anchor" chair that there are 20,000 in use. 

The makers contend that these things can be applied with the 
greatest advantage, not to new track only, but to rails on which the 
joints are “ down " and the ends battered. 

We have recommended the use of the Thermit process for welding 
rail joints so often, that it ought to be almost superfluous to refer to 
the exhibit of THERMIT, LTD., at any length. 

During the Exhibition, daily demonstrations of the process on 
a full-size scale were given, and we have much hope that these 
demonstrations, more than anything else, have appealed to our too 
conservative managers. The safety, iec., freedom from breaks, 
buckling, or hogging, of any system of welding has been placed 
beyond the reach of controversy in reality, although there are a 
large number of men who still continue to talk about the dangers, 
but the time is coming when even they will make the discovery 
that rail welding has passed the laboratory stage. 

The question of safety being thus setat rest, what remains is to 
discover the best of the methods by which the seldom queried 
advantages of a continuous rail can be obtained, and that question 
is on the way to be answered fairly by asking how many of the 
three best known methods are in use to-day in Great Britain. The 
three methods are the Electric, the Falk cast, and the Thermit cast, 
all excellent so far as final results go, but the last only surviving 
the ordeal of price and convenience. We do not think that Messrs. 
R. W. BLACKWELL & Co. will raise any objection to our remark that 
they, who were progressive and far-sighted enough to introduce and 
push as far as they could the Falk system, bave realised that in 

comparison to the Thermit system it is cumbrous and expensive 

except under very favourable conditions, and not only have faced 
the facts m time, but themselves have taken the victorious method 
into their own service. Men who have been responsible for work 
done with both methods consider that the Falk has certain technical 
advantages over the Thermit, so that we may still sec the familiar 
cupola car on contracts where the number of joints to be welded is 
large. 

The fullest information about the system, and all about the 
benefits which have been derived. and are expected to accrue from 
its use, can be had by reference to the paper on “ Solid Rail Joints," 
by Mr. P. S. Sheardown, printed in the Journal of the LE.E. (Vol. 
33, Part 6), and to papers and articles which we have noticed from 
time to time. 

The illustrations, figs. 95 and 96, show the whole of the apparatus 
in position, and the completed weld. 

This is what the Thermit Go. have found after several years’ 
experience under working conditions :— 

1. That the electrical conductivity of their joint is about 90 per 
cent. of that of the sound rail. 

2. 'That the chemical composition of the rail is not altered, and 
the rail head is not softened. 

3. That the material at the joint has a strength of 87 per cent. of 
that of the solid rail, without the iron band welded around the 
joint, which makes this really the strongest part of the rail. 


a 


And better than all these, that the conductivity of the joint does 
not deteriorate after the fashion common with bonded joints; the 
welded joint is permanently economical ; it supplies a smooth track 
for the cars so long as the middle part of the rails lasts, not the ends 
as heretofore; it performs the double function of perfect rail joint 
mechanically and electrically considered; and it reduces the 
repairs to permanent way when the rails are anchored properly, by 
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Fic. 95.—THERMIT RAIL WELDING 
APPARATUS IN POSITION. 


Fic. 96.—COMPLETED THERMIT WELD. 


eliminating the pumping action which sooner or, later turns every 
fish-plate joint into a hydraulic ram acting between the foundation 
and the setts. 

(To be continued.) 


STEAM CONSUMPTION TEST OF A 1,500- 
B.H.P. TRIPLE-EXPANSION ENGINE. 


THE following interesting particulars relative to a "C" type 
Browett-Lindley triple-expansion engine recently installed at the 
Bournemouth and Poole electricity station, were obtained by Mr. 
H. R. J. Burstall, of Messrs. Burstall & Monkhouse, at a trial con- 
ducted on behalf of the makers on July 27th last. 'The name of 
the gentleman conducting the test, is a sufficient guarantee of 
the care which was exercised in carrying it out. For the 
purpose of the test Messrs. Browett-Lindley provided a special 
40-iu. “ Froude” water dynamometer capable of absorbing 2,000 
B.H.P. at 250 rpm. The alternator which the 
was intended to drive ‘was uncoupled, and the dynamo- 
meter coupled up in ite place. The engine was run af a load 
corresponding to the nominal full load of the engine, and under the 
conditions of the specification. 

Testing Arrangements.—The powerof the engine was absorbed by the 
water dynamometer, and the total load on the brake was measured 
by a “ Dennison” weigher used to indicate the minus pull on the 
brake. The exhausts of the air and circulating pumping engines 
were disconnected from the condenser, so that this only received 
the steam from the main engine. The water discharge from the air 
pump ran into a pocket in the air pump discharge pipe, and was 
pumped up from this pipe by a centrifugal pump into the 
measuring tank. The latter had been calibrated, and a scale was 
placed in it With each 400 lb. increment marked on. The necessary 
correction was made for the difference in volume of water at 
calibration temperature and the temperature of the air-pump 
discharge water. 

Observations were taken of the steam pressure at the engine stop- 
valve, the temperature of the steam entering the valve chest, the 
pressure in the H.P. and the L.P. valve chests, the vacuum in the 
engine exhaust pipe and in the condenser. 

The speed of the engine was measured by a tachometer, and three 
sets of indicator cards were taken on each full power test, for the 
purpose of determining the valve setting, &c. 

Method of Conducting Tests.—The engine had been running some 
time before the tests were made, so that all conditions were steady. 
The centrifugal pump on the air-pump discharge was started, and, 
on the water level in the measuring tank reaching the zero mark, a 
signal was given to commence reading the brake, tachometer and 
the gauges above enumerated. The gauges were read at two- 
minute intervals; the brake weight and revolutions three times in 
each two minutes. The rise of water in the tank was noted at each 
400 lb. interval, and when the tank was full (= 4,800 1b.) the time 
of filling was noted, and a signal given to discontinue the other 
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observations. Three runs at full load were made, and also one run 
each st three-quarter and half load, the latter observatiqns being 
made for the purpose of obtaining a steam consumption line. 
Results of Tests.—The annexed table gives the results of the five 
tests made as above, together with the mean of the three full power 
tests. In these figures have been included all corrections, and they 


should be correct to within 1 per cent., if not less. The corrections 


were as follows:— 

There was a slight leak from the water side to the vacuum side 
of the condenser; this was measured and found to amount to 
200 1b. per hour. i 

Owing to the conditions obtaining at the station, it was impossible 
to obtain the specified vacuum of 25 in. at the engine exhaust; a 
deduction was therefore made, corresponding to 14 per cent. 
per in. of vacuum, below that specified. 


' Steam pressure | Steam tempera- 
pressi Power. atstop valve &t stop valve 
of test. (Ibs. per sq. in.). (Deg. F.). 

1 Fall 

3 ” 

3 » 
(mean) 

4 i 

5 i 


A column has been added showing steani consumption per 
KW.-hour under specified condition, i.e., with 25 in. of vacuum and 
with an alternator having an efficiency of 92 per cent., and the mean 
of the full power runs gives this as 22:26. 

The arrangements made at the station were most satisfactory. 
The engine and all the apparatus worked smoothly and well, the 
conditions being very steady. S 


ACCUMULATORS WITH REVERSIBLE 
BOOSTERS FOR FACTORY INSTALLATIONS. 


i 


By RAPLH W. BIRKETT. 


THE importance and usefulness of accumulators in central 
Stations for lighting and traction work, is by this time well 
recognised. Much has already been written upon the sub- 


ject. Efficiency, capital outlay, convenience, and many ' 


other points have been treated and compared, and it is now 
considered that a battery is an essential part of a central 
station plant generating and distributing continuous 
current. : i 

A few years ago a battery was looked upon as a luxury—if 
not rather a nuisance—and by the then existing methods was 
of very littleuse. It was useless during the day and usually 
too small or in too bad condition to be of much use at night. 
So that the battery—for central station work, at any rate— 
was falling rapidly into disuse, and it looked as if its applica- 
tion would never get any further than the country house or 
small private plant. The method of ‘charging and 
discharging by regulating cells was .not very satisfac- 
tory, and although much ingenuity had been expended 
in the design of automatic regulating switchgear, the 
apparently small field of usefumess for the secondary 
cell caused its develapment and improvement to lag behind 
the progress of electrical invention in other departments of 
the science. | | 

It was not until the evolution of the booster had reached 
almost to its present stage, and the adaptability of the 
aceumulator to electric traction—could it be properly applied 
—had begun to be grasped, that renewed attention was 
devoted to its improvement.. Improved methods of manu- 
facture, amd consequent increased efficiency, brought the 
accumulator to the front, and with the invention of the 
automatic reversible booster its usefulness has been so much 
increased, that the once despised and rejected battery is now 
Dios an integral part of the plant of any up-to-date 

ion. | 


It is somewhat. surprising to find, however, that whilst 
the battery is taking up its proper position in the large 
supply stations, its use has not yet become common in 
factory plants. Many of the large works of manufacturing 
companies generating their own electrical power, contain — 
plants equal in capacity to a good-sized central station, often 
working undey similar and in many cases more trying con- 
ditions than a station devoted to electric traction ; for, whilst 
in à central station there will usually be a complete dis- 
tinction between the plant used for traction work and that 
for the lighting supply, in a factory—unless on a very large 
scale—the lighting and power have to be supplied from the 


Test OF BRowETT-LINDLEY ENGINE AT BOURNEMOUTH. 


Water per xw.-hour cor- 


Total Water per B:H.P. 
PAP. | water per ru at 92 per cont. efficiens 
hour (lbs.). | Actual. Pus deese ups oi alternator. a 
1,505 24,410 16°22 15:37 22:4 
1,519 24,700 16:26 15:33 22:34 
1,527 24,840 16:05 15:09 21:99 
1,517 24,650 16:18 15:26 22:26 
1,103 18,040 16:36 15:67 — 
739 12,525 16:95 16:47 — 
(Signed) HENRY R, J. BURSTALL, 


same generators and mains, without even having the advan- 
tages of a three-wire system of distribution. Although 
it is often necessary to keep a special dynamo for the 
lighting of the works, to install ‘also a separate system of 
cables and wiring for lighting and power would mean adding 
greatly to the first cost of the plant, whilst having to keep 


. this extra system of mains, engine and generator standing 


idle and unproductive the greater part of the time, would 
materially increase the works costs of the power station. 

In many branches of manufacture, where the load driven 
by the electric motors includes heavy machinery, running inter- 


_mittently, and producing rapid fluctuations of power, or where 


cranes and heavy lifting or hauling machinery are used, the 
disturbing effects of the varying demands upon the running of 
the lighting and motor circuits, steadiness of illumination and 
regularity of speed can be readily noticed, and are always a 
cause of annoyance, discomfort and loss of efficiency, and 
here the battery, properly arranged, has undoubtedly a 
mission. | 

Floating the cells on the bus-bars is useless ; the use of 
regulating cells, requiring constant attention, is unsatis- 
factory. The only way to get a good result and full 
usefulness from the battery, is to couple it with an auto- 
matic reversible booster. It is the writer's purpose to show, 
from an account of his own experiences with a generating 
plant recently erected and managed by him in a large engi- 
neering works, that a battery, thus equipped, can be made to 
justify its existence by effecting substantial economies in 
running expenses. Also by ensuring exact governing of elec- 
trical pressure, under the most trying conditions, it allows of 
the whole supply for power and lighting being given from 
the same generators and one system of mains. 

The plant above referred to, contained two 300 Kw. and one 
90 KW. shunt-wound c.c. 410-volt generators, direct coupled 
to high-speed engines. The battery consisted of 197 P 11- 
type E.P.S. cells giving 250 amperes on peaks. The battery 
operated through a Highfield automatic reversible booster, 
or could alternatively be discharged direct to the bus-bars. 
There was also a rotary transformer giving 102 volts across 
its secondary winding and run from the 410-volt mains. The 
load consisted of about 60 motors of various sizes from 
) to 50 B.H.P. driving machine tools, pump, lifts, cranes, &c., 
and 130 arc lamps supplied at 410 volts. The 100-volt 
mains supplied 400 glow lamps, four electric cranes, some 
motors and an arc-welding plant. The heaviest and most 
fluctuating part of the load, however, was a 275-B.H.P. 
motor driving a 14-in. bar mill, rolling steel bars and angles 
up to 4-in. sections. - . 

The demands made by this motor varied largely, aceording 
to the size of the bars, &c., being rolled, but the following 
was an average load :— 
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Work done by motor Am: volts | pap ] aded, i 
o e , olts. H.P. o , in 
y peres. l seconds. 
Running mill and gearing light.. 60 | 410 | 44 
Rolling 4-in. steel angles from 
billet :— 
First roll ... 220 | 410 | 1208 | 5 


Second roll—roughing out angles 330 | 410 | 168 12 
Third roll—bar 10 ft.—18 ft. long , 420 , 410 | 230°8 | 65 in 3 
| passen 
45 in 2 
passes 
NoTrEÉ.—Compound wound motor running at 360 r.p.m. with a 
15-ton fly-wheel on driven shaft; rope drive. 


Fourth roll—finishing 410 | 110 


s 200 


That the load variations on this motor are very severe 
will be seen by the diagram. Here is shown the reading 
of the motor ammeter during the time the work is passing 
through the first, third, and fourth rolls, and this also 
shows the suddenness with which the load rises, its duration, 
falling off, and rise again, as the bar is passed through the 
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RECORD OF BATTERY WORKING IN CONJUNCTION WITH REVERSIBLE Seon UNDER pA Loans. 


same roll several times before going on tothe next one. The 
whole cycle of operations took from four to five minutes, 
and would be repeated with intervals of 14 minutes all the 
time the mill was working. 

The effect of this upon a 500-ampere dynamo already 
giving, say, 250 amperes for motors and lighting can easily 
be imagined. Actually, it was found that the voltage 
on the generator fluctuated between 410-280, and consequently 
on the 100-volt circuits between 102-75 volts at each pass 
of the bars through the mill. As these fluctuations were 
so rapidly recurrent, hand regulation was quite impossible, 
and matters were little better even when two 500-ampere 
dynamos were used. With the battery and Highfield 
booster in parallel with the generator, however, the varia- 
tion of bus-bar volts never exceeded 3 or 4 volts under the 
heaviest load, and the battery discharge could be regulated 
to a nicety to give all current required over any determined 
amperage on the generator. 

The continual starting and stopping of electric cranes and 
other motors, the “ flopping ” of the arc welder, in fact, every 
variation of the load could be exactly neutralised by the 
booster. As the extra demand arose it was met by the 
booster, and going off, the discharge from the battery was 
replaced by the booster reversing, and going over to charge 
until current was again required. 

This ib well shown by the recording ammeter chart of 
battery. When this was taken the load on the generator 
was kept steady at 400 amperes, the pressure varied only 2 volts, 


all excess current being supplied as required from, and 


returned as soon as the demand ceased, to the battery. 

It should also be noted that at the end of the run the 
battery was in the same state as at the commencement, 
having supplied to the mains and received back again the 
same number of units, plus the energy losses of the 
conversion. 

It wil thus-be seen that during nine hours’ work one 
generator was kept at its most efficient load, the voltage was 
kept steady enough for incandescent lighting, and the neces- 
sity of running two generators inefficiently, avoided. One 
engine, running ünder economical conditions, was certainly 
better—even allowing for booster and battery losses—than 
two engines runneng at light and rapidly-varying loads. It 
is also important to note that all this charging, discharging 
and governing was effected by the Highfield booster without 
any attention or hand regulation during the period. Once 
adjusted, the booster can, within long ranges, he left to work 
itself, and the limits of charge and discharge to be allowed, 
can be fixed by the attendant before leaving it to its work. 

Of course, the above is an extreme case, not, perhaps, 
often equalled in the ordinary works installation. But any- 
one who has had to work, say, in a drawing office, lighted 
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from a plant which is also running electric cranes and motors 
at varying loads, will understand the misery of a light which 
is one moment 20 C.P., and the next 6 C.P. 

In the workshops, too, the flickering and pumping of the 
arc lamps every time the cranes start has a bad effect, 
_whilst the trouble caused by large irregularities of speed in 
“machines doing accurate turning and screw -cutting work 
is often serious. 

Steady running is of great importance in workshops, and 
no amount of compounding of dynamos and adjustment of 
rheostat wheels will ensure a steady pressure so well as the 
automatic reversible booster. 

Of course, the actual variation of the voltage at the bus- 
bars depends upon the-proportion of the load being taken by 
the battery. In the case shown by the chart, the generator was 
giving up to 400 amperes and the battery up to 80 amperes. 

It was only when the demand exceeded 480 amperes that 
the drop of 2 volts was observed ; at other times—ie., when 
the load was anywhere under 480 amperes—the pressure would 
be quite steady at 410 volts and the generator amperes at 400, 


2 3 6 7 


Had the load been observed to keep rising above 480, a turn 
of the rheostat would adjust the booster for steady bus-bar 
volts up to, say, 550 amperes, the battery discharge then 
being allowed to go higher and share the extra load with the 
generator. It will thus be seen that the generator load can 
be kept, within small limits, at any point desired, according 
to the proportion of the probable load which the booster is 
adjusted to pass from the cells. ái 

A high-speed engine runs better and lasts longer without 
repairs if it can be runat a steady load, whether it be at half, 
three-quarter, or full load. — In a well-designed power station, 
it will on this system, always be possible to run some of the 
engines at full load, instead of as otherwise, having to keep 
several at light and varying loads. It will then be 
practicable to use triple-expansion engines, and obtain maxi- 
mum economy. 

However good the engine governing is, some fluctuations of 
speed are observable, and with shunt-wound generators, the 
voltage in any large works is unsteady. With a booster, 


. however, although the generator pressure may vary considerably, 


the bus-bar pressure is kept quite steady, and the battery thus 
becomes a true pressure regulator, working much quicker 
and more accurately than the engine governor, or the com- 
pounding of the dynamo, which latter only provides for 
increase of pressure with increase of load—not steady pressure 
such as is required for lighting. 

(To be concluded.) 


THE ARTIFICIAL LIGHTING OF SCHOOLS. 


A RECENT number of the Zeuschrift für Beleuchtungswesen contains 
an interesting article written by Dr. J. J. C. Muller, of Bremen, 
describing the experiments he has made in certain high schools of 
that town upon the proper arrangement of the artificial lights, so 
as to secure full illumination upon the students’ desks. At the 
outset, a rule was laid down that the strength of the illumination 
at all points in the room should be at least 2°04 candle-feet. 

The first experiments he describes at le ngth were carried out in 
a room 25 ft. 3 in, long X 23 ft. wide X 13 it. 3 in. high. It was 
stripped of all furniture and fittings, and the walls and ceiling 
were given a fresh coat of lime wash, The source of artificial light 
consisted of four groups of “Tantalum” electric glow lamps, each 
group containing six lamps of 22 c.p. arranged under a reflector of 
mirror glass. The positions for the lighting groups were found by 
dividing the room into four equal rectangles, and then hanging 
each group as nearly as possible from the point given by the inter- 
section of the diagonals of the said rectangles. The amount of 
energy consumed by the lamps was about 1,080 watts, and they 
were provided with ground-glass globes. The benches ordinarily 
used in the room were 2 ft. 10 in. high. Measurements of the 
illumination afforded were made (1) with the lamps 6 ft. 6 in. above 
the desks, (2), with the Jamps 8 ft. 3 in. above the desks, and (3° 
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with the lamps close to the ceiling, t.e., 10 ft. 4 in. above the desks, 
In the first case the illumination varied from 5:5 to 3:4 candle-feet, 
in the second from 4°8 to 3:5 candle-feet, and in thé third from 
4°2 to 2°9 candle-feet. In order to see the effect of the reflection 
from the walls, two sides of the room were next almost entirely 
covered with blue photographic prints, the lghts being in the 
second position, Measurements of the illumination in the same 
spots as before gave readings of from 4:6 to 2:8 candle-feet. Then 
several rows of benches 2 ft. 4 in. high were brought into the room, 
and three scholars placed at each of them, the lights being 
& ft. 10 in, above desk level. The illumination was found to range 
from 3:8 to 277 candle-feet, one spot having only 233 candle-feet, 
but probably this was in shadow. As a result of his experiments, 
the author concludes that such a system of direct lighting by means 
of four groups of six 22-c.». glow lamps with matt globes and 
mirror reflectors placed at a height of from 8 to 9 ft. above desk 
level gives a sufficiently bright and uniform light for a room of 
the size in question, even when allowance is made for the gradual 
soiling of the walls and ceiling, and the diminution in illuminating 
power of the lamps themselves, The illumination at writing level 
is not likely to fall below the 2 candle-feet required. 

The next series of experiments were carried out upon indirect 
lighting by means of arc lamps. The room used was 34 ft. long X 
24 ft. 3 in. wide, freshly whitewashed as in the former case. Two 
Siemens-Schuckert school lamps for indirect lighting were em- 
ployed, slung approximately from the longer diameter of the hall 
about 8 ft. from either end wall, i.¢., about 18 ft. apart. The lamps 
required 10'4 amperes of current, and absorbed 1,144 watts. They 
were fitted with metallic reflectors, which threw all the light up- 
wards on to the ceiling and on to a strip about 4 ft. wideat the upper 
part of the walls. Measurements were then made in the empty 
room of the illumination at bench level. The values obtained 
ranged from 47 to 2°5 candle-feet in some 15 different situations, 
and it was found that the two lights would be more advantageously 
placed if 23 ft. apart instead of 18 ft. The room was then filled 
with its complement of eight double school benches of three seats 
ench, and the places were filled up with grown men.  Measure- 
ments of the illumination were made in 32 places, between each 
of the supposed students. The values obtained varied from 2:3 to 
1'6 (in one spot only 1:45) candle-feet, and it was evident that the 
light was very uniform in spite of the living obstacles to its equal 
distribution. If the separate desks used in higher grade schools 
had been put into the room instead of the forms belonging to 
elementary schools, the scholars would have been further apart, 
and the illumination would probably not have fallen below 2:3 
candle-feet at desk level. -This would have left a sufficient margin 
for loss of retlective power as the walls and ceiling became dirty 
to ensure à permanent illumination equal to the necessary 2 candle- 
feet. ` 

It is interesting to observe that the direct incandescent electric 
light which gave an illumination at working level equal on the 
average to 4'1 candle-feet in the tirst schoolroom when empty, gave 
only an average light equal to 2:85 candle-feet when the room was 
fully occupied with benches and scholars, i.e., it suffered a loss of 
about 30 per cent. 
hall gave a strength of illumination equal, on the average, to 
3 candle-feet in the empty room, which fell to 2 candle-feet when 
the room was filled. This loss was equal to about 33 per cent. 
Shadows were distinctly noticeable under the direct light, but were 
almost entirely absent from the indirect illumination. 

Tests were also made of the illumination afforded by a single 
10'4 ampere indirect arc lamp in the smaller room mentioned above. 
It was found that the.light was everywhere below the minimum of 
2 candle-feet, ranging, in fact, from 177 to 1:1. To light such a 
room properly with indirect arc lamps, one of 15 amperes would 
be needed, or two of 8 amperes. The latter plan would be pre- 
ferable in most eases, because at the usual pressure of 110 volts 
two arc lamps must be put in series. 

It will be noticed that, using Tantalum lamps consuming about 
2 watts per candle, the power used in the two cases was about the 
same. If, however, ordinary carbon filament lamps had been em- 
ployed, they would have consumed twice as much power as the 
inverted arc lamps. Further, the lighting, in effect, would not have 
been so good, for the pupils of the eyes would contract in presence 
of the exposed glow lamps globes, whereas with the indirect light- 
ing this would not occur. 


RELIABILITY IN POWER SUPPLY. 


THE engineer who is responsible for the supply of electricity for 
light and power has always to steer a circumspect course between 
considerations of economy, involving the expenditure of the least 
amount of capital consistent with efficient running and reliability, 
which is dependant first on the high quality of the plant, labour and 
supervision utilised in the system, and secondly on the amount and 
nature of reserve available to cope with such emergencies as are 
almost certain to arise even in the best managed concerns. His 
Scylla is the shareholder and ratepayer who objects to a high 
capital cost per kilowatt of output; his Charybdis is the consumer 
who raises grievous plaints and consults the gas man if hia supply 


ìs interrupted. And just as any number of theoretical examinations | 


will fail to produce a pilot, so there is no known law and no graphic 
analysis which will supply to a station engineer, that which he Jacks 
in commonsense and knowledge of local conditions. At the same 
time, though there are many shifting sands which cannot be put on 


The indirect are light employed in the second , 


the map, certain dangerous recfs may be charted as being safe at a 
distance. 

For example, it is unwise to run the machines in a generating 
station up to their overload capacity, even on the peak. This 
advice may be made consistent with economy if each generating 
unit is designed to give its best efficiency at a load considerably 
under its limit of output. It will then pay the running engineer to 
have a sufficient number of machines on load at any time on usual 
loadings, to enable him to pull one set out at once should signs of 
trouble show themselves. Cases are within our knowledge where 
absolute wreck of one or more generating units has occurred owing 
to lapse o time occupied in getting another set away to replace the 
faulty one. Further, the total normal plant capacity of the station 
should at any time exceed the peak load by the output of one 
machine, in order that, should overhauling or extensive repair to 
any set become necessary, undue risk may not be incurred of failure 
of supply owing to the removal of one of the generators from the 
active-service list. The principle may be carried further: even as 
a generating station is a combination of individual seta, 80 each set 
is a combination of separate parts. There should be in the store- 
room a collection of interchangeable spares of such parts of the 
generating plant as are likely to break down, in order that stoppage 
of the set and diminution of the plant capacity may be reduced to 
aminimum. This general principle must be worked out in detail 
by each engineer for his own station. The alternate-current 
engineer must consider what he will do if one of his exciters breaks 
down; the man with combined lighting and traction must devise 
means whereby one system may help the other over emergencies ; 
the victim in charge of a complicated switchboard must determine 
whether he shall put his confidence in hospital bus-bars or a supply 
of temporary connections in the stores. 

Another point is that excessively low first-cost of plant frequently 
leads to gnashing of teeth. We do not at present refer to the 
acceptance of cut-price tenders with infantile trustfulness in manu- 
facturer's verbal guarantees. The engineer who trys to pay bad 
prices and at the same time grab good work, deserves all he gets in 
the way of dramatic incidents; the only pity is that so much of 
the trouble falls on inoffensive subordinates. "There are perfectly 
legitimate methods of saving money, however, which may cause 
serious trouble in operation ; and Mr. H. W. Buck, in his recent paper 
before the American Institute of Electrical Engineers, instances a 
useful example. A polyphase transformer, though costing less and 
filling less space than three separate single-phase transformers, is of 
less value from the point of view of reserve, inasmuch as, if the 
former breaks down, capacity equal to its full polyphase rating is 
put out of action, whereas not more than one phase of the separate 
transformer set is likely to go wrong at one time, and can therefore 
be put into operation again more easily. The recent action of 
Midwood v. the Manchester Corporation demonstrated that simpli- 
fication of a network system to the limit of solidly connecting all 
parts together, may involve more disastrous consequences than if 
the extra expense of inter-connector fuses and extra time and trouble 
in testing operations were incurred. The disposition of the net- 
work and its feeders is, it may be noted, simply a financial adjust- 
ment between importance of service and initial cost. Large 
customers demanding an unfailing supply, wil induce the power 
engineer to give them duplicate or triplicate service. The small 
consumer whose individual fuse or transformer gives out, may drain 
his inkpot before the engineer is impressed with any sense of risk. 


* 


ENGINEERS OR ARTISANS? 


(\COMMUNICATED. ) 


MobpEnN tendencies are clearly in the direction of reducing the 
operating staff of an electricity supply system to the artisan class. 
The electric light engineer, pure and simple, catered for a class of 
customers requiring that which, if not a luxury, could be more 
fittingly described as a convenience than a necessity. Consequently 
his prices could be kept high enough to pay for complex machinery 
and good men to ruu it. The modern station engineer, however, is 
chiefly anxious to get hold of a power load, and as power is a 
necessity, the law of adaptation of means to ends is felt with its 
utmost vigour. In the'generating station simplification of parts by 
the massing of power in large units has now been followed by the 
introduction of the turbine, which is destined to effect a revolution 
in the personnel of the station staff. Up to the present, therefore, 
the prospects of reward for training and skill appear to be greater 
in the distributing than in the generating department. There is a 
suggestion of the occult to the bystander who watches a mains 
engineer "testing " a cable with chmmeter and generator. while no 
man who cannot at least grapple with the “ Rule of Three.” and 
work a Wheatstone Bridge, need aspire to localising a fault by the 
loop test. À 

It is, therefore, probable that Mr. Addenbreoke will fall 
under the anathema of the junior fraternity of our stations 
for advocating the overhead main for electric distribution in 
this country, for it will be remembered that iu the early 
part of the year he developed his views on overhead mains 
testing before the Institution of Electrical Engineers, as follows :-— 
“ An inspector should patrol all the main routes at least once a day. 
If a line is in sight from a good road it is obvious that this iuspee- 
tion is easily and quickly made, and should a fault occur it cau be 
traced by an observer from a gig, motor-car, or bicycle provided 
with repairing outfit, and is easily remedied.” We fear that the 
attention of our junior engineers will be rivetted not so much upon 
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the pleasure of riding in or on the aforesaid gig, motor car or 
bicycle, as upon the probability that the salary of the user of such 
conveyance. will diminish as the simplitication of his duties 
increases, It takes no techmiesl training to see-a broken wire. + 
As if.this were not enough, we cull the following extract from a 
paper read by Mr. H. W. Buck before the. American Institute of Elec- 
trical Engineers in May :—“ In low-pressure systems of 2,300 
volts or less it is nearly always possible to replace insulators and do 
other work on the line while it is “ alive,” but at higher pressures 
this should not be allowed if there is any regard for-human life." 
. There is much virtue in that “if”; but we would conteut ourselves 
with picturing a contrast. To-day when a fault occurs in an under- 
ground cable of insufficient violence to lift the adjacent paving 
stones, an electrical expert transports certain cumbrous apparatus to 
as near the locality as can be conveniently ascertained, and pro- 
ceeds to test out with much care and mathematics. The foreman 
ganger, the joiuter, and their myrmidons next appear and spend no 
inconsiderable amount of time, money and sweat in rooting out the 
old cable and drawing in the new. When this is done, aud before 


the grumbling consumer is again given his supply, the expert again : 


tests and pronounces the w ork good. 

That. is the old picture: now for the new. A youth mounted on 
a bicycle carries with him some climbing-irons, two or three insula- 
tors attached to a bit of string round his neck, a small coil of wire 
and a few wireman's tools. He scorches along the high road parallel 
to:the main he is "testing," dividing his attention between the 
direction of his front whecl and the condition of the overhead wire. 
When anything suspicious arrests him he exercises his previous 
technical experience in the use of climbing irous and pliers, the 
main being in full operation at the time at not more than 2,300 
volts, and proceeds on his way rejoicing. - 

Is the picture much overdrawn ? And would that young man be 


é 


called an engineer, an artisan, or—a miracle ? 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THomPson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


4,1664. “Improvements in induction coils." R. Binks. 
under Rule 5 of the Patents Rules, 1905, February 28th, 1905.) 
(Complete.) 

4,167a. *''Improveiments in telephone systems." R. Bixes. 
for under Rule 5 of the Patents Rules, 1905, February 28th, 1905.) 
Complete.) 


August 12th. 


(Dute applicd 
August 12th. 


16,123. “ An improved galv anic battery." R. J. ChowrEv and F. F. PAYNE. 
August 8th. 
16,134. “ Improvements in or relating to electric furnaces.” C. HASWELE, 


A. J. CiupoE, and A. BasHFORTH.. August 8th. 
16,143. 
ratus." 


A. OuriNc and Frepenick W. Corsy. August Sth. 


16,1489. *‘Improvements in and relating to switches." C. M. Hispers. 
August ath. (Complete.) 
16,1709. ‘t Improvements in or connected with electrical ignition gear fer 


internal combustion engines." F. R. Sistms. August 8th. 


16,221. *''Improvements in or relating to the mounting of electricity coun- 
ducting rails." La BociETE ANONYME DES MANUFACTURES DES GLACES ET Pko- 
DUITS CHIMIQUES DE BAINT-GoBAIN CHAUNY ET CIREY. (Date applied for under 
Patents Act, 1901, October "th, 1904, being date of application in France.) 
AugustOth. (Complete.) 

16,249. ** Improvements in the method of censtructing and laying under- 
ground mains for the distribution of electricity." P. N. Hoorrn and A. 
D-cckHAM. August 10th. 


16,273. ‘Improved means for coupling conduit pipes as used in the laying 
of electric wires and for like purposes." A. POWELL. Augnst 10th. 

16,202. ‘Improvements in or relating to starting devices for electric motors 
and the like." M. RAILXMANN. August 10th. (Complete.) 

15,200. ** A combined advertisement column, fire alarm and police telephcne.' 
C. A. ANDREASEN. August 10th, 

16,300. “ Luprovements in enclosed electrical machines for effecting the 
ventilation thereof."  SirxreNs Bros. & Co., Lip. (Siemens-Schuckertwerke, 
G.m.b.H. Germany). August 10th. Complete." 


16,301. “ Improvements in electric are lamps.” W. C. Joussox and M. P. 
"THOMSEN. August Uth. 
16,303. “Improvements in alternating-current motors." Tnt British 


‘THomson-Houston Co., Lan. 
August 10th. 

16,304. “Improvements in dynaino-electric 
Tuosnsos-Hovsrox. Co., Lro. 
August 10th. 


(The General Electric Co., United States.) 


| machines." "Tur  BrrrisH 
(The General Electric Co., United States.) 


16,324. “A new or improved electrically-controlled circuit.breaker." E. 
Turnser. August lith. 

16,357. ''Imnproveinents in arc lamps." A. BLONDEL. August lith. (Com- 
plete.) 

16,358. “ Improvements in or relating to the electrical operaticn of type- 


setting, typewriting and hke machines." A. DE GESLER. August llth. 


16,373. “ Improvements in or connected with electric switches." K.ScHMAHL, 
jun. August llth. 


16,397. ** New orimproved disengaging mechanism for the controlling devices 


of shunt circuit: arc lamps.’ O. Errem and A, SIDLER. August llth. (Com- 
plete.) 
16,398.  ** Improvements in alternating current motors." THE BrITISH 


THoxson-Housion Co., Lp. 

August llth. (Complete.) 
16,404. '*An improved system of distributing electric power for traction 

purposes, regulated by signals and the like.” T. H. Wright. August lH2th. 


(lhe General Electric Co., United States.) 


16,125. * Improvements in gas and electric lamps or fittings." G. A. WALKER. - 
August 12th. 
16,434. “ Improvements in electric dental engines," E. KrArrnoTH. August 


13th. (Complete. 


16,135. ** Improvements relating to transmission systems for wireless tele- 
graphy.” S. EisENWIKIN. August 12th. (Coniplete.) 


' Copies of any of these Specifications VN be obtained of .Megsre, 


(Date applied fcr |. 


“Improvements in and relating to electro-capillary recording appa- | 


f 


PUBLISHED SPECIFICATIONS. l 
a W.P. 


THowPSON & Co., 322, High Holborn, W.C., and at Liverpool, price, poet 


^" free, 9d. (in stamps). 


1804. 


APPARATUS POR "TRANSMITTING AND ‘REcEIVInNG TELEGRAPHIC Monars ABD THE 
LIKE, Armstrong & Orting. 12,972. May 31st. 

EDECLR d Locke OR Time INDICATORS AND Lixg MEcHANIOg. Bowell. ada 

ay Slst " 

Exectric CowTROLLERS. British Thomson- Houston Co., Ltd. 
Co.) 12,623. June 3rd. 

Dynamo-Evectnic MACHINES. Sayers. 12,801. June 6th. 

ELECTRIC Contact Devices OR COLLECTORS FOR ELECTRIC Tracrion. British 
Thomson-Houston Co., Ltd. (General Blecttic Co.) 12,801. Jarre Tth. . 


ELECTR CAL MkAsURING6 APPARATUS. British Thomson-Houston Go., Ltd., and 
Yates. 13,960. June 18th. 


ELECTRIC InstLators, Aitken. 13,902. „Juns 90th. 
SINGLE-PHasE ELECTRIC Motors. Punga. 14,27€. June 26th. 


SYSTEM OF PROTECTION FOR PARALLEL ELECTRIC FkEeDERS. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 15,692. July 13th. 


ExvectricaL Fvse, DISTRIBUTION, AND Like Boxes, Veritys, Ltd. 
July 14th. 


ALTERNATING CURRENT ELECTRIC Motors. British Thomsor-Houston Co. 
Ltd. (General Electric Co.) 16,108. July 20th. 


CoxtTacT BREAKERS FOR INDUCTION CoiLs. Butt and Cox. 16,426. July th.. 
TELEPHONE CENTRAL STATION SYSTEMS. Lambert. 16,601. July Ath. 


E.ectric METERS. British Thomson-Houston Co., Ltd. (General Electric Co.) 
16,663. July 28th. 


CONTACT SHOES FOR ELECTRICALLY PROPBLLBED VEHICLES. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 16,729. July 29th. 


ELECTRIC CONDUCTORS MORE ESPECIALLY INTENDED FOR USE WITA ** EARTHED ” 
Pipes, OR Pirks FOR PROTECTING ELECTRICAL Conpuctroks. Johnson. 
(Hartmann and Braun Akt.-Ges.) 16,837, July 80th. 

ELECTRICAL DRiviNG MECHANISM FOR MACHINERY IN GENERAL. Hill. 

. August 18th. 


SYSTEM OF CONNECTIONS FOR THE GENERATION OF ELECTRIC OSCILLATIONS. 
Eichhorn. (Date applied for under International Convention, Decemter 
20th, 1903.) 28,166. December 20th. 

ELECTRIC APPARATUS APPLICABLE FOR EXERCISING AND THERAPEUTIC PURPOSES. 
Burks. (Rohlfs, partly.) 12,949. June 8th. 


METHCD OF, AND APPARATUS FOR, OBTAINING A CONSTANT POTENTIAL CURRENT 
FROM A VARIABLE SPeED Dynamo. Loppe and Compagnie Generale 
d'Electricite de Creil. (Date applied for under International Convention, 
November 10th, 1903.) 13,016. June 8th. 

METHOD OF, AND APPARATUS FOR, OBTAINING A CONSTANT POTENTIAL CURRENT 
FROM A VARIABLE SrEkD Dynamo. Loppe and Compagnie Generale 
d' Electricite de Creil. (Date applied for under International Convention, 
February 20th, 1904.) 13,017. June 8th. 

MANUFACTURE OF FILAMENTS FOR IXCANDESCING ELECTRIC LAMPS. 
13,253. June llth. 


ELECTRIC TRANSFORMERS, REACTANCES, AND THE LIKE. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 18,278. June 11th. 

MEANS FOR SUPPLYING OR CUTTING OFF CURRENT IN CONNECTION WITH SINGLE OR 
POLYPHASKE ALTERNATING CURRENT ELEcTBIC Motors. Union Elektricitats 
Ges. (Date applied for under International Convention, June 40th, 1903.) 
13,283, June 11th. 

REGULATION OF ELECTRIC MoToBs. 
(Lang.) 13,904. June 15th. ; 

Evectgic Motors. Latour. 13,585. (Date applied for under Internaticnal 
Convention, June 19th, 1903.) June 15th. 

MovABLE OVERHEAD FROGS OR SWITCHES FOR ELECTRIC RAILWAYS ABD TRAM- 

' Ways. Merz and Redman. 14,163. June 22nd. 

SINGLE-PHASE ALTERNATE CURRENT Motors. Crompton & Co., Ltd., and Gok- 
schmidt. 15,616. July 13th. . 

INSTRUMENTS FOR DETERMINING THE Dror or POTENTIAL 1N ELECTRIC Trasse- 
MISSION SYSTEMS. Allgemeine Elektricitats-Ges. 15,701. (Date applied for 
under International Convention, July lith). July 14th. 

ELECTRIC Cik UiT CONTROLLERS ESPECIALLY APPLICABLE IN CONNECTION WITR 
THE GOVERNING OF ELasTIC FLviD Tcruixes. British Thomson-Houston 
Co., Ltd. (Warwick Machinery Co., Ltd., and Samuelson.) 16,408. 
July 25th. ` 

STanTING RESISTANCES FOR ELEcTRIC Motors. British Thomson- Houston Co., 
Ltd. (General Electric Co.) 16,664. July 28th. 


INCANDESCENT Gas Akc Lamps. Bartlett. 17,361. August 9th. 
Exvsctric Licht Fittincs. Marsden. 17,478 August 11th. 
ELECTRIC Arc Laurs. Veritys, Ltd., and Worsley. 17,621. 
TRLEPHONH SWITCHBOARDS, Parsons. 17,788. August 16th. 
Mrans FoR REGULATING ELECTRIC Cincuits, Hill. 17,764, August 16th. 


WINDING FOR MONOPHASE oR POLYPHASE ALTERNATING CURRENT ELACTRIC 
Machines. — Elektrizitits Act.-Ges. vorm. Labmeyer & Co. 20,783. 
(Date applied for under International Convention, November 12th, 1:03.) 
September 2th, 

CERTAIN Parts or ELECTRICAL CincvuIT BREAKERS AND AUTOMATIC SWITCHES. 
Electric and Ordnance Accessories Co., Ltd., and Hall. 22,100. October 14th. 


Gana Electric 


15,646. 


18,020. 


Crawford. 


Johnson-Lundell Electric Traction Co.. Ltd. 


August 18th. 


Coin COLLECTING DEVICE AND SYSTEM FOR TELEPHONE EXCHANGES. Stroue. 
25,950. November 29th. 

Dysawo-ELEcTRIC GENERATORS. Allgemeine Electricitats-Ges. 96,993. Date 
applied for under International Convention, December 8rd, 1908.) 


December 2nd. 
ELECTRIC TELEGRAPHY. Brown. 13,015. 
DyNAMO-ELECTRIC MacHINES. Walker. 13,051. June 9th. 
ELECTRIC ISCANDESCENCE VaPovR Lawrs. Butler-Burke. 18,084. June 9th. 


MEANS FOR CONTROLLING THE TROLLEYS OF ELECTRICALLY-PR« PELLED VEHICLES. 
Little. 13,274. June lith. 


PROTECTIVE Devices FoR ELECTRIC GENERATING AND DISTRIBUTION SYSTEMS AND 
ArPAHRATUS; British Thomson-Houston Co., Ltd, (General Electric Co.) 
18,276. June lith. 


Casing yog Protecting ELECTRIC LEADS. 
Kerss. 13,370. June 13th. 


AUTOMATIC ELECTRICAL SIGNALLING APPARATUS FOR RAILWAYS. 
and R. P. Brousson. 13,703. June 17th. 


Evectric Fcses. Pinkerton. 18,984. June 26th. 
MgTHODS OF MAKING ELECTRIC ARMATURE COILS AND OTHER HOLLOW ARTICLES. 


June 8th. 


Siemens Bros. & Co., Ltd., and 
A. H. Bingen 


British Thomson-Houston Co., Ltd. (General Electric Co.) 14,197. 
June 2rd. - 
ELECTRIC RMILWAYS ON TRE SURFACE CoNTACT BysTEM. Rothwell. 14,79". 


July Ist. 


APPARATUS FOR CONTROLLING THE LIGHTING AND EXTINGUISHING OF GAS, THE 
FrLow or FLUIDS OR THE ACTUATION OF ELECTRIC SWITCHES, AND FOR 
ANALOGOUS Uses AT PREDETERMINED Times. Harris. 14,879. July 2nd. 


ELECTRIC SWITCHES ESPECIALLY APPLICABLE TO FLUID-PRE8SSUBE GOVERNORS. 


S lhomson-Houston Co., Ltd. (General Electric Co.) 15,069. 
uly bt 
Eveotric  CoNTROLLERBS. British Thomson-Houston Co., Ltd. (General 


Electric Co.) 15,304. July 8th. 
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THE STANDARD TROLLEY WHEEL 


GROOVE. 


THE Electric Tramways Sub-committee of the Engineering 
Standards Committee have just published their recom- 
mendations with regard to the section of the groove of 
trolley wheels. The preface occupies one page and the 
recommendation another, when well spread out, and the 
whole is sold at 18. For ourselves, we are inclined to think 
that the groove section illustrated in the report (width at 
rims 12 in., depth 2 in., radius 45 in., angle 65°), will not 
meet with approval wherever the wire is circular, but it would 
seem to be satisfactory with an 8 section where the running 
surface is not broken by ears, and there is no doubt that in 10 
years’ time any overhead systems that still exist will have 
the trolley wire shaped or suspended in such a way that 
absolutely smooth running is obtained for the trolley wheel. 
“The Sub-Committee are engaged upon the several 


- questions involved in the standardisation of electrical tram- 


way material," but they resolved not to delay the publication 
of the groove standard until all the other questions were 
settled. They “have come to the conclusion that no 
attempt should be made to standardise any particular design 
or shape of trolley-wheel.” 

That is a conclusion which we lament. We expressed a 
wish lately that the present villainously long list of trolley- 
wheels, all differing in some detail wholly unimportant in 
itself, but sufficient to prevent interchangeability of parts, 
and to necessitate a correspondingly long list of patterns, 
should be standardised out of existence. 

Where is 
designed and generally patented or registered a trolley head ? 
And, as most of these designs have 
much relation to others, it follows that even when some 
totally new ball-bearing arrangement or lubricating device 
did not occur to these engineers, the critical dimensions of 
the trolley wheels varied as much as the heads. 


there a tramway engineer who has not 


been made without 


It seems to us that the sub-committee have standardised 
just the very thing in which some amount of flexibility 
might have been allowed, while they have left nudone the 
several things which they might have done. 

Naturally, they have to be careful to avoid stultifying 
themselves by standardising without cause clearly shown, but 
iu the case of the trolley wheel a very clear case ean be 
brought Mm favour of standardising the design of the whole, 
not merely of one portion. 

At present it is doubtful whether any 
vantage is to be gained by using trolley wheels which are 


considerable ad- 


larger in diameter than the average wheel now in use, nor 
until the speeds generally allowed exceed 19 miles. per 
hour, is it probable that larger diameters will be worth con- 
sidering. In any case the number of lines on which speeds 
less than 15 miles per hour have to be run will be iu the 
majority for years to come, and a standard wheel might well 


have been drawn out. Practically there are but two con- 
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ditions which a trolley wheel has to fulfil; it must run equally 
well on centre and side-running track, that is to say, it 
must be capable of equally meritorious performance in rigid 
and swivel heads. Now, the one factor above all 
others, which determines this, is the 
the groove, and this the Committee have settled— 
whether for good or evil remains to be proved—at 
any rate, they have settled it with evidence before them, and 
they might as well Fave settled also the dimensions which 
make no difference in the wire keeping or current collecting 
capacities of a trolley wheel, but make all the difference 
between standardisation and confusion. The overall 
diameter, the diameter at the bottom of the groove, the 
width of the boss, the diameter of the spindle, are the 
variables for which no adequate wser's reason for variation 
exists. That fixation of these dimensions might affect the 
makers of certain special designs we admit, but the injury 
would be temporary only, and we surmise that standardisation 
in the interests of the general body of users must always 
affect a few isolated individuals more or less. 

That trolley heads should be passed. through the standard 
die is hardly practicable in the present state of affairs, 
although it is a highly desirable consummation. That applies 
only to swivel heads on which there are so many patents on 
details mostly involving bodies of divergent shapes, and it 
would not do for the Committee to recommend the adoption 
of a head which combined in itseif the best of the really 
essential devices ; but in the matter of rigid heads the same 
obstacles to a fixed design do not occur, and it is to be 
regretted that the opportunity for making it has been 
allowed toslip. Doubtless, the need is not so urgent as in 
the more difficult case of the swivel head, but there are 
quite a number of different patterns in use, and some of the 
most widely used are waitiug for some one to come along 
and design them properly. 


section of 


As all trolley-wheels have to be run on hard-drawn copper 


of almost identical analysis, it is not easy to imagine the 


reasons of the Committee for not including a standard 
mixture for trolley-wheels in their report. By far too little 
attention is given to this point, considering the harm that 
may be done by wheels which are too hard, and it comes 
within the scope of the Committee's reference as much as the 
analysis of rails. | 

It goes against the grain to criticise the labours of an 
altruist body such as the Sub-Committee on Electric Tram- 
ways, but we are in duty bound to express disapproval. 

This report contains also a recommendation that the 
minimum tensile breaking strength for trolley wire up to 
00 S.W.G. shall be 24, and above 2? tons per sq. in.. and 
* it has not been deemed advisable to go further in the 
direction of standardisation " than this. — 


In view of the present state of transition in trolley wire: 


practice this decision to leave the whole question of sections 
open for the present is commendable. 


———Á—Í ÁN 


Ix the course of his Presidential Address 

a. to the ** B ” Section of the British Associa- 
Gilded Ocean, tion. Mr. G. T. Beilby gave some interesting 
figures which, in the present state of our 

knowledge, show the futility of the proposals made for the 
recovery of gold from sea water. According to Prof. Liver- 
sidge, sea water contains on an average 1 grain of. gold per 


ton ; and, therefore, if they are uniformly distributed, each 
cubic millimetre of the liquid (a quantity roughly equal to 
the cubical contents of a common pin's head) contains about 
4,333,000 molecules of the precious metal, the distance 
between them being about 600 micro-millimetres, or 1 90,000 
of an inch. The point of a very fine sewing needle would 
cover about 1,000 of the gold molecules, and every drop out 
of the sea holds many million. This seems sufficiently hope- 
ful to tempt the least sanguine capitalist. But it happens 
on our existing gold fields that the cyanide liquor which 
contains 100 grains or more of gold per ton, and the slimes 
which contain only 18 grains or so when run through the 
zinc precipitating boxes, issue from those boxes still contain- 
ing l'5 grain per ton; and the extraction is not more com- 
plete because the chemist cannot make it so, or because a 
more exhaustive reatment than that which leaves 2 or 3 
grains per ton behind would not pay. "Thus we have the 
gold seeker intentionally throwing away from lis plant as of 
no further value, although it has already paid its own costs 
of collection, preparation, and passage over the zinc, a liquor 
which is appreciably richer in gold than the ocean it is 
proposed to treat. The sea contains only half the metal 
present in the final effluent of the gold works, and yet it 
would have to be impounded, and handled in a manner that 
must prove more expensive in labour and material than the 
sinple process of zinc-box precipitation. Our ships may 
float on a gilded ocean, but in the present state of mole- 
cular chemistry—that is a very different matter from the 
flotation of a company offering gilt-edged securities to the 
investor. 


THERE is an old saying *Tt is possible 


How Not to overdo a good thing.’ This was 
ab MIO forcibly brought to our mind a few days 
Tenders. 


ago on examining a specification which 
had been issued inviting tenders for wiring a technical 
institute m the North of England. There were about 250 
lamps, including a few ares, and the total value of the work 
on a liberal estimate would not exceed £400. A schedule of 
lights, a total price, and the sum per lamp, or point at which 
additions or reductions within certain limits could be made, 
would bave been reasonable, and in many quarters would 
have been sufficient. — — 

In this case about one hundred separate prices were asked 
for in a schedule, and the specification was bound in a book 
containing 27 pages, 14 of which were closely printed general 
conditions. Many of these were inapplicable to the work in 
hand, such, for instance, as those relating to the use of crane 
in generating station, foundations, &c. 

Another of these clauses required the tenderer, when sending 
in his offer, to give two names. of gentlemen willing to 
act as sureties to the extent of 10 per cent. of the contract 
sum, say, £35 or £10. 

This method of obtaining offers for work would be 
ridiculous were it not unfair alike to contractor and pur- 
chaser. It is unjust to the contractor, as it imposes an 
amount of work upon would-be tenderers quite out of pro- 
portion to the value of the contract, and it is unfair to the 
purchaser, for in the end he has to pay a higher price for 
the work he actually has done, first, in the cost of printing 
the specification, and secondly, contractors must charge a 
higher price for their work to cover the unnecessary work 
and risks connected with it. It should be remembered that 
in preparing specifications common sense is as important a 
factor as technical ability. . 


ACCORDING to a pamphlet prepared by 


Tramway Herr Bork, of the Imperial Railway 
Traffic and p ; ; 
Xa ia Administration at Berlin, the capacity of 

Berlin. the power statioñs which furnish electrical 


energy for the working of the tramways in 
Berlin amounts to 70,000 H.P., of which 30,000 m.p. is 
required during the period of largest demand. Theñfength 
of track in operation exceeds 434 miles, and the number o 
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cars in service is about 2,700, of which 1,600 are motor-cars. 
The number of passengers carried, apparently in 1904, was 
as follows by the methods of locomotion mentioned :— 

No. of passengers. 


Electric tramways... 395,000,000 
City railway 110,000,000 
Omnibuses ... pal b 94,000,000 
Elevated electric railway... 93,000,000 


The passenger traffic on the tramways has increased in the 
past decade from 157 millions to 390 millions. As to the 
question of accidents, it appears that these largely increased 
during the period of transition from horse to electric traction. 
Ten years ago the number of persons, severely injured, or who 
received fatal injuries, averaged ‘48 per million passengers, 
whereas in 1900. the figure advanced to 1:18 per million, the 
increase being specially the case owing to persons jumping 
on, or alighting from, ears in motion, being run over, or in 
consequence of collisions. In 1904, however, a considerable 
decrease took place in the number of accidents which are 


now not any more numerous than in the former days of 


horse cars. The persons severely or fatally injured in the 
past five years have receded from 1°18 to °53 per million 
passengers, and these also are not in excess of those obtain- 


ing in the old horse days, notwithstending the considerable 


augmentation in the traffie. On the question of collisions, 
Herr Bork shows that these are mostly caused by contact 
between cars and other vehicles, but the number has been 


largely reduced by the compulsory adoption of brakes on - 
wagons and other vehicles which carry heavy loads. The 
interruptions in the working of the tramways are principally 
caused by the mixed system of trolley and conduit cars, and 
the removal of the latter class is said to be desirable in the 


interest of the service. 


— Tue first annual report of the work done 
by the Transvaal Technical Institute has 
recently been issued. This institution was 
founded in the years 1903-4 in consequence 
of a report drawn up by a representative commission which 
had been appointed to consider how the needs of the colony 
in the matter of technical instruction could best be met. 
Lord Milner nominated a council of 11 members (now 
increased to 25) to act as governing body, and the services 
of Prof. Hele-Shaw, of Liverpool University, were secured, 
Lectures and classes in 
mathematics, chemistry, physics, geology, and electro-technics 
were arranged for ; and the regulations for admitting students 
were drafted in a somewhat elastic fashion, so that any youth 
over 16 years of age who can satisfy the Board of Studies 
that he is capable of benefiting by the instruction afforded, 
and to whose admission the council does not take exception, 
This allows every single case where such 
difficulties as the colour-question arise, to be decided upon its 
Diploma courses may be taken without previous 
matriculation, but the actual diploma is not awarded unless 


Technical 
Institute. 


to act as Principal and Organiser. 


may enter. 
own merits. 


the student has matriculated, or does so afterwards. 


Work began in March, 1904, with 42 students. There 
are now 54 in the engineering classes, and the same number 
of law students. In the first year only four came from the 
The staff consists of eight 
professors and four assistants, beside the Principal. Evening 
classes are held at an increasing number of centres, 426 
students have joined, and the entries are already much higher 
i r. Evening class certificates secured by apprentices 
in the railway works at Pretoria carry with them a special 
1 a When a full teaching University for 
South Africa comes to be founded, it is hoped that various 
colleges and institutes, such as thé above, situated in the 
colonies where the University is not placed, may, nevertheless, 


Transvaal, now there are 21. 


in number. 


increase in wages. 


be regarded as integral parts thereof. 
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Ir is stated that this syndicate has 

The — succeeded in arriving at an understanding 

International with one of its strongest rivals—namely, 
Glow Lamp” 4}. Bergmann E ste Works C 

Syndicate. the _ Bergmann lectricity Works Co., 

of Berlin. The arrangement takes the 

form of an agreement in regard to prices without the com- 


‘pany formally becoming a member of the syndicate. Before 


the.conclusion of the agreement the syndicate was confronted 
with the prospect of the Bergmann Co. producing lamps on a 
considerable scale, and with the possibility, it is said, of being 
undersold, and the existence of the combination being thereby 
endangered. It was for these reasons that the problem of 
dissolving the syndicate was taken into consideration a little 
time ago, but a solution has been found in the manner 
indicated. The Bergmann Co. has an ‘annual output of 
lamps of the value of £50,000. It is also reported that the 
question of combination has now made progress among the 
smaller makers who do not beleng to the syndicate, and a 
second syndicate is in contemplation so 8s to represent these 
outsiders. This further movement is attributed to the 
pressure exerted by merchants on the small non-combined 
firms in regard to the conditions relating to the consumption 
of glow lamps. 


THE average education of the enginecr 
ge Mdb must be rated at a very low level by many 

* patentees and manufacturers, or surely the 

large number of claims made for impossible or improbable 
performances would be much reduced. Actual pretenders to 
perpetual motion are now comparatively scarce, and those 


- who do make what amounts to a claim for this impossibility, 


do so in ignorance. But in regard to matters involving 
physical facts the position is even less satisfactory. The 


. great object seems to be to secure a result, or the statemeut 


of a result, which will beat all records. Boilers are no 
different, except in quality of material and workmanship, 
from what they were 30 years ago; there is no greater 
skill in their handling. Yet as 30 years ago efficiencies 
of 70 per cent. were obtained, it has become necessary, 1n 
order to beat the record, to keep adding to the efficiency, 
until to-day thermal efficiencies, as between coal and steam, 
of over 88 per cent. are claimed. Thus within the narrow 
margin of 12 per cent. there must be contained the whole of 
the heat in the waste gases and the whole of the radiation 
losses. 

It has already been pointed out in our columns that very 
ereat caution should be exercised in setting down the thermal 
efficiency of a boiler. It is not possible to reduce the 
temperature of the waste gases below that of the steum 
produced by the boiler. In the very best practice the waste 
gases will probably be 1009 F. hotter thau the boiler. 
Some few years ngo an engineer reported a test which showed 
that the boiler was actually hotter than the waste gases, and 
he stuck to the claim too. If only the amount of air used 
per pound of coal be known, it becomes a very simple matter 
to calculate how much heat really does escape at the chimney, 
and if many boiler tests be examined, and probable values 
put to some of the omitted items, the total heat accounted 
for comes perilously close to 105 per cent. of the heat 
capacity of the coal. | 

Then, again, claims are made which are contradictory. 
The calorific capacity of a coal is quoted firmly. Then its 
combustible percentage is stated in an equally dogmatic 
manner. Yet the one inevitably contradicts the other, and 
the heat capacity of-the steam output, plus that of the waste 
gases, far outruns that of the coal. 

To put forward such figures is a clumsy blunder exhibiting a 
lack of the common A.B.C. of engineering knowledge, and it 
tends to make those who do know scoff at what appears to 
them to be no betterthan fraud. Further, the exaggeration of 
results may prevent the succcss of real improvements, becanse 
the genuine test is faced with some old exaggerated false 
record that cannot be upheld, but carries the imprint of 
some engineers’ approval. If men were sound iu their 
technical knowledge, they would surely cease to receive 
elaborately printed claims for the performance of the 
impossible. l 
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ERITH ELECTRIC TRAMWAYS. 


On Saturday last the Erith Urban District Council inau- 
gurated its electric tramway system. The lines thus set in 
operation have a route mileage of 4°7 miles and a track 
mileage of 8°4 miles. There are a further 3:4 miles of track 
authorised, and of these about one mile will be constructed 
by the L.C.C., to connect up to its system, thus forming a 
through route to London. Connection is made with the 
Bexley tramway system at Northumberland Heath, and the 


VIEW ALONG THE BEXLEY Roan. 


direct communication with London will be obtained through 
Plumstead and Woolwich. 


Our readers will remember that Erith already has a 


municipal electric light and power supply—the first public 
three-phase plant in the kingdom— which was started in 
January, 1903, and was described in the ELECTRICAL 
Review for January 16th of that year. The tramways, of 
course, take their energy from the same station. 

The works buildings have been extended and considerable 
additional plant has been installed to meet the tramway 
load, and the power station equipment 
Stands to-day as follows :— 

The boiler house contains two 28 ft. x 
8 ft. Spurr Inman boilers, rated at 6,000 
lb. per hour each and hand fired; also 
three 28 ft. x 8 ft. 6 in. Yates & Thom 
boilers rated at 7,500 lb. per hour each, 
and fitted with Bennis compressed air 
stokers and Sugden’s superheaters capable 
of superheating the steam to 100° Fahr. 
above normal temperature. The boilers 
are fitted with main and auxiliary steam 
valves, spring loaded and dead weight safety 
valves of ample area, duplicate feed valves, 
and injectors capable of maintaining full 
feed supply. The boilers are fed by two 
Hall's compound steam pumps of 1,500 
and 1,800. gallons per hour respectively, 
one Pearn's triple-ram pump (driven by a 
three-phase motor) of 1,500 gallons per 
hour, and one tail end pump on condenser 
of 1,500 gallons per hour capacity : all of 
these deliver through Rankine pressure 
filters, of which there are two installed. 
The boilers are covered with Haacke’s 
composition, and set with Poulton's 
curvilinear blocks and covers. 

The station originally contained only one 50-kw. and two 
150-Kw. steam alternators, all of the International Elec- 
trical Engineering Co.'s make, driven by Allen's compound 
engines. To these have been added two alternators of 
DOO Kw. each, of British Westinghouse make, driven by 
Belliss triple-expansion engines. All are capable of giving 
20 per cent. overload for one hour. The exciters are direct- 
driven on a continuation of the rotor shaft. The alternators 
are arranged with revolving fields. 

There are two rotary converters of 150 Kw. each, and a 
75-KW. negative booster, all supplied by the British Westing- 
house Co. 


The switchboards consisb of a H.T. board arranged with 
front and back panels separated by a 5-ft. gangway ; all the 
H.T. gear is contained on the back framework, and the panels 
are erected on the cubicle system, with switch-gear and 
instruments on front panels. All the panels are of white 
marble. : 

The original board, which was supplied -by the Inter- 
national Electrical Engineering Co., was extended by the 
General Electric Co., Ltd., and further extended and partly 
re-arranged by Messrs. Kelvin & Jas. White. 

The L.T. board contains tramway feeders, Board of Trade 
panels, rotary converter, and negative booster pancls. The 
instruments are chiefly of Messrs. Johnson & Phillips, Elliott 
Bros., and Kelvin & Jas. White's make. 

There are two condensers rated at 10,000 Ib. per hour each, 
one by the Wheeler Condenser Co., the other by Blake and 
Knowles Steam Pump Co. They are of surface type. Cir- 
culating water is obtained from a well on the works, and the 
discharge is made into the River Thames. 

A Green's economiser of 192 tubes is installed. 

The pipework consists of one main steam range of 7 in. 
and 8 in. bore, with 6 in. and 4 in. bore branches. The 
original pipework was done by Messrs. Babcock & Wilcox, 
Ltd. : this was first extended by the Sir Hiram Maxim Co., 
and further by Messrs. Babcock & Wilcox. 

The track is laid to a 4 ft. 84 in. gauge, with 60 ft. rails, 
weighing 100 Ib. to the yard. The rails and fish-plates 
were made by Messrs. Bolckow, Vaughan & Co., and supplied 
through Messrs. R. W. Blackwell & Co., Ltd., who were the 
contractors for the permauent way work. Cooper & Howard- 
Smith's Anchor joints are used at the rail joints and midway 
in the length of the rail. For the bonding Crown solid 4 0 
S.W.G. bonds are used, with cross bonds at every 40 yards. 
The points and crossings and special work were supplied 
by Messrs. Hadtield’s Steel Foundry Co., Ltd., of their 
manganese stecl The steepest gradient is 1 in 20, the 
worst sections continuing for 200 and 320 vards 
respectively. The sharpest curves are of 40, 42 and 45 ft. 
Mr. J. W. B. Carruthers acted as clerk of works for the 
track and overhead construction. 

The overhead equipment was carried out by the Brush 


THE SWITCHBOARDS AT ERITH STATION. 


Electrical Engineering Co. Bracket arm construction is 
used with side poles throughout, except at curves and 
junctions, and along Walnut Tree Road, where span 
construction is adopted. The poles were supplied by 
Messrs. Stewart & Lloyd, as sub-contractors to the Brush 
Company. | 

The trolley wire is of 30 S.W.G. copper, with flexible 
suspension, and protected with stranded galvanised steel 
guard wires. Where guard wires are erected every fifth pole 
is earthed. : : 

The line is, as usual, divided into half-mile sections, the 
section pillars, which were supplied by Callender's Cable Co., 
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being fitted with the necessary controlling switches, telephone 
plugs and lightning arresters. 

The 5} milesof underground feeders also were supplied by 
Callender's Cable Co. : they have vulcanised bitumen insula- 
tion, and were drawn into conduits laid under the track. 
Test and telephone cables are carried in the same conduits, save 
for the last half mile section of each | 
route, where they are carried overhead on 
the tramway poles. 

There are at present 14 double-deck 
cars on four-wheel trucks. The cars and 
equipments were supplied by the British 
Westinghonse Co., the bodies by the 
Brush Co. and the trucks by Messrs. 
Mountain & Gibson, of Elton Fold Works, 
Bury. The cars have ordinary hand 
ratchet and British Westinghouse magnetic 
track brakes. The trolleys, and also the 
trigger type lifeguards which are fitted, 
are by Messrs. Mountain & Gibson, and 
the trolley heads are of the Woods 
patent type. Semi-reversed stairways 
are adopted. There are two British 
Westinghouse magnetic brake type con- 
trollers per car. Seven of the cars have 
top deck covers, and all are supplied with 
revolving blind illuminated type destination 
indicators. The cars are each lighted by 
means of 17 16-c.». 100-volt lamps, 
arranged on three circuits. | 

A track sweeper and watering car— 
the work of Messrs. Mountain & Gibson 
who have made astrong featureof this parti- — 
cular branch for some time—is in service. 

The car-sheds, which have accommoda- 
tion for 16 cars, stand on the Walnut 
Tree Estate Station Road, and contiguous 
to them there are repair shops equipped for 
light repairs, paint shop, stores and offices. 

The Lower Road, which is developing into the main traffic 


route from Erith to London, crosses the S.E. & C. North - 


Kent Line by a level crossing, and when the tramways were 
contemplated it became necessary to arrange for a bridged, 
instead of. a level, crossing. The S.E. & C. Railway is 
throughout this section, approximately, a surface line, and 
the crossing is also at a very acute angle. To keep the 
approach gradients as flat as possible it was essential that 
the depth of bridge deck should be kept very small. The 


Tug Rorary CONVERTERS aT ERITH. 


existing double line of railway is crossed by a span of 26 ft. 
on the square and 40 ft. on skew, two side spans, 144 in. on 
Square and 22 ft. 3 in. on skew, being formed to allow of a 
future doubling of the railway. The bridge is designed to 
carry ordinary road traffic and a trolley of 32 tons weight 
ona 12ft. x 6 ft. wheel base. The gradients of approaches 
were: kept to 1 in 24:8 on the west side and 1 in 30 on the 
east. ‘The contract for this bridge was placed last summer 
in the hands of Messrs. W. Pattinson & Sons, Ltd., of 


ERITH GENERATING STATION. 


` 


Westminster, who carried out the whole of the work without, 
in any way, interfering with the traffic on the S.E, & C. 
Railway. | : 

Messrs. Hawtayne & Zeden, of London, who were respon- 
sible for the original electric lighting and power installation 
and extensions thereto, have also acted as consulting engi- 
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VIEW SHOWING ONE OF THE BELLISS-BRITISH 
WESTINGHOUSE 500-KW.‘SETS. 


neers for the equipment of the Erith Tramways, and the 
steel deck bridge which carries them across the North Kent 
line of the S.E. and €. Railway, and to them we are in- 
debted for assistance in preparing this description. 

From among a large number of candidates the Council 
has selected Mr. A. Coveney to act as. general manager of 
its tramways system. Mr. Coveney was at one time chief 
assistant. engineer to the Isle of Thanet Light Railways and 
subsequently became general manager of the Ashton-under- 
Lyne Electric Tramways. 

At the inaugural luncheon last Saturday, in replying to 
the toast * Success to the Erith Tramways,” Mr. F. A. 
Stone, the chairman of the U.D.C., said that until they had 
a through connection with London the Council would depend 
on the townsmen for the support necessary for the success. of 
the venture ; but when they had obtained through running 
powers there would be no cause for anxiety in so far as 
prosperity was concerned. The proposer of this toast, in the 
course of an allusion to the probabilities of the extension of 
electric tramways in that part of Kent, expressed the view 
that they should be utilised at night time to bring dairy and 
garden produce into London and to the towns on the way. 

Mr. W. €. C. Hawtayne presented Mr. Stone with a 
memento of the occasion in the shape of a handsome silver 
roge-bowl, and later on Mr. Hawtayne was asked, on behalf 
of the Council, to accept a gold pendant pass, permitting 
him to travel over the entire system at any time free of 
charge. 


THEORY AND PRACTICE. 


By E. A. N. POCHIN, B.A. M.LE.E. 


"THE science that defies the practitioner will remain sterile, it 
will simply not be used." 

In common with the great majority of those whose elec- 
trical knowledge has been derived from the workshop instead 
of from the lecture-room, [ had hitherto regarded the. 
volt as being 1/1°434 of the E.x.F. due to a neat brass 
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box fitted with terminals and a thermometer; whilst the 
ohm was something very similar. Any lurking doubts, on 
the score of correctness, were promptly dispelled by finding 
that each was guaranteed to a higher degree of accuracy than 
the legal value, or any experimental determination. 

However, on reading the recent discussion about units 
and standards at the Institution of Electrical Engineers, I 
became anxious to improve on this state of knowledge, and 
to see whether I could not calculate, from first principles, the 
dimensions of a standard ampere balance. Obviously, the 
first thing to ascertain was the way in which two circuits 
acted on each other, and I accordingly referred o two text- 
books, written by two eminent professors and Fellows of the 
Royal Society. One of these gentlemen informs me that — 

*'l'he relations between force and currents of a given 
form and strength may be deduced mathematically from 
the following theory, due to Ampere... . If the two short 
wires m n and m, n, be placed so as to lie in the direction 
of the line 4 joining their centres, the force acting between 
them is 
r^ x mn x mn, 

(* 07 


l 1 
E: 


It is a repulsion if the currents flow in the same direction, 
an attraction if they flow in opposite directions.” 

The other professor states :— 

* By the aid of this piece of apparatus Ampere further 
demonstrated the following points. . . . (r) There is in no 
case any force tending to move a conductor in the direction 
of its own length," and he further emphasises this point by 
discussing a case of ** apparent mutual sclf-repulsion between 
contiguous portions of the circuit." 

Thus, at the outset, I am confronted with two diametric- 
ally opposed statements, not merely about the properties of 
currents, but regarding Ampere's classical results. 

And if there is in no case any force tending to move a 
conductor in the direction of its length, then how cana 
Lorenz apparatus work, and what becomes of the ohm? 
For we read that a Lorenz apparatus consists of a copper 
disk rotating in the plane, and cutting the field of a 
circular concentric exciting coil. Brushes are applied to the 
centre and rim of the disk, and expressions are given for the 
torque on the spindle when the disk is allowed to generate a 
current. Accordingly, the disk is held back by the action of 
the field coil, whilst the field coil cannot be urged forward 
by the action of the disk, because there is in no case any 
force tending to make the winding move in the direction of 
its'length, 7.¢., round the spindle—a distinct case of action 
without reaction. 

Referring again to the same two books, I learn from the 
first that, according to Ampere, “ the force with which two 
small lengths or elements of currents act on each other 1s in 
the direction of the line joining the centres of these 
elements," whilst from the second book it appears that, in 
general, these same elements will experience forces of 
rotation. 

Despairing, therefore, of getting any reliable information 
regarding the first principles of the matter, I passed on to the 
formule. Book No. 1] states :— Let a current traverse 
two wires in succession, each bent so as to enclose a circle of 
radius £f. Let these wires be hung in parallel planes at a 
distance « with their centres in the same axis. Then if the 
current be sent round the wires in the same direction they 
will attract one another ; if in the opposite direction they 
will repel one another with a force 


(t 
pam boat." 


Thus the force is proportional to the distance and inversely 
as the lengths of the wires—an obvious misprint you will 
say; but one which is repeated two lines lower, and which 
should not occur in a fourth edition. Moreover, the 
expression is utterly wrong unless @ is small compared with £, 
and this condition is omitted. 

Once more I turned to book No. 2, and found :— | 


“f= — 20, C h 1/100 r” 
f being the force between two straight parallel conductors of 
lengths /, and l3 carrying currents C, and c, separated by a 
distance r which is specified as small compared with 7, or /,. 
The first thing noticeable on examination is that the 


expression is one dimension wrong in space. Passing over 
that, it will be seen that /, and 7, may be in any of the posi- 
tions indicated below :— 


wi hout affecting the value of /—a manifest absurdity. 
Thus, not only are the dimensions wrong; notonly is the 
beginner confused, as always, about taking ©, and C, in 
amperes or C.G.S. ; but the entire expression is futile and 
misleading. I should have been less outspoken on the 
subject of this equation, if the general differential from 
which it is stated to be derived, and which is given four 
lines above it, had possessed any greater claim to accuracy. 
It is needless to point out that, so far as these two books are 
concerned, the ampere balance is an impossibility, and the 
ohm a myth. 

Whilst searching for information in yet a third text-book 
by a th'rd professor and Fellow of the Royal Society, I 
encountered a long proof based on Ampere's theory, showing 
that there is no radial magnetic force due to a long, straight 
conductor, as if such a point were capable of proof, instead 
of being a purely experimental result from which Ampcre’s 
theory must in part be deduced. By exploring the field of 
a conductor, we can ascertain the direction of the flux, and 
arrive at certain conclusions; but we cannot prove the 
experiment by the theory which is based on it. Such 
cyclical arguments, in which most educational works abound, 
are totally unprofitable and worthless. If anyone doubts 
this, let him try to prove mathematically that like poles 
repel each other, or deduce the wetness of water from the 
theory of surface tension. 

Without dwelling on the systems of electrical units—the 
Frankenstein of the professor—misleading | names and 
expressions are employed at every turn by those very persons 
whose duty it is to elucidate and instruct. Two examples 
will suffice :—“ Magnetic force ” which is not of the dimen- 
sions of a force at all ; and “ the negative resistance of the 
arc" which is merely a quibble in symbols. 

In conclusion, I hope it will be understood that I have no 
desire to aim ridicule at those whose considerable attainments 
we must all respect ; but I hope that in stating a case for 
the practitioner, based on actual difficulties encountered 
during the course of a most elementary inquiry, I may in 
some sort be contributing a single brick to help bridge the 
space which still divides the lecture-room from the work- 
shop—theory from practice. 


THE SPACING OF THE WIRES ON HIGH- 
PRESSURE POWER LINES. 


By W. B. ESSON. 


Tur High-Tension Transmission Committee of the American 


‘Institute of Electrical Engineers did a deal of valuable work 


in collecting particulars of power transmission practice from 
all over the States. Possibly sufficient time has not elapsed 
since the data came to hand, for much standardisation of 
details to have been done, nevertheless there are several 
matters which should not take much time to settle. 

The three wires of a power line are in modern installa- 
tions placed so as to form the three points of an equilateral 
triangle. Speaking generally, the side of the triangle should 
be as short as possible, provided it is sufficient to prevent 
the separate wires from swaying together in the wind, to 
ensure that short-circuits are unlikely to occur through 
other causes, and to render impossible an arc being sus- 
tamed across the wires should one be accidentally started. 
The Niagara-Buffalo line when it was first put up had two 
three-phase circuits—six conductors in all—supported on a 
single cross-arm with 18 in. between the wires. To create 
firework displays, pieces of wire, barrel hoops, and other 
bits of metal used to be thrown over the wires, starting 
11,000-volt ares between them, which arcs would hold and 
would be blown by the wind to a considerable distance along 
the lines, to the great delight of the unauthorised experi- 
menters. These conditions of working had apparently been 
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unforeseen by the designers, and in his paper read before the 
Canadian Electrical Association, Mr. P. M. Lincoln showed 
very clearly the necessity for giving them due prominence. 
* Put to the fresh college graduate," said Mr. Lincoln, ** the 
problem of the amount of distance to be left between the 
conductors of a high-tension transmission line. His answer 
will involve most likely the jumping distance of the voltage 
to be used, the length of span, the sag, and perhaps a liberal 
factor of safety. It is experience only that will show that 
his premises are wrong, and that the equation to determine 
the spacing of high-tensiou wires depends very little on the 
voltages to be carried, and almost entirely on such things as 
the average length and ohmic resistance of cats, the spread 
of wing of owls and cranes and eagles, and the average 
length of scrap baling wire together with the strength of the 
average small boy's throwing arm." There is much truth in 
Mr. J.incoln’s remarks, and very early experience on, the 
Niagara-Buffalo line had emphasised them in a somewhat 
forcible manner. The conductors were accordingly rearranged, 
and the centre wire of each circuit was dropped on to a uew 
cross arm fixed lower down which gave the wires the proper 
triangular disposition with a distance of 36 in. between 
them. An 11,000-volt are would not hold at this distance 
while the lodgement of pieces of wire is with snch centres, 
rendered very unlikely. 

The distance between the wires should never be less than 
24 in. for any voltage. In the 13,000-volt line of the 
. Milano-Verese Railway, the wires are 20 in. apart, while in 
the Paderno-Milan 14,000-volt line and the Apple River- 
St. Paul's, 25,000-volt line they are 24 in. apart. So far 
a8 pressures up to 20,000 volts are concerned, it is evident 
that a spacing of 24 in. is quite sufficient, 
but if the lines are likely to be interfered 
with by evilly disposed persons, this dis- 
tance may, with advantage, be increased 
to 36 in. Statistics of the installations 
at work in the States, show that this last 
dimension need not be exceeded until the 
pressure is above 30,000 volts, while for 
10,000 volts 48 in. is about the right thing. 

Up to the present, there has been no rule 

for the distance of the wires apart, as every 
engineer, guided possibly by local circum- 
stances, has spread the wires according to 
his own views. In the first 40,000-volt 
installation, for instance, the wires were 
spaced no less than 9 ft. apart; in a later 
installation the distance for the same 
pressure was reduced to 3 ft. 6 in. The 
Washington Water - Power Co. recently 
put up a line 100 miles in length, in 
which the wires were spaced only 3 ft. 
6 in. apart, to operate ultimately at 
60,000 volte. This certainly seems very close spacing for 
such a high pressure, and iu this respect it stands alone 
amongst the newer installations. The spacing on the new 
lines of the Missouri River Co., the California Gas and 
Electric Corporation and the Guanajuato Power and Electric 
Co. is in accord with what experience dictates. On these 
lines the distances between the wires are 6 ft. 6 in., 6 ft., 
and 6 ft. 7 in. respectively, the working pressures being 
97.000 volts for the first, which is 65 miles long, and 
60,000 volts for the last two. In the new line of the 
Shawinigan Water and Power Co., which is operating at 
53,000 volts over a distance of 84 miles, the spacing between 
the wires is 5 ft. 
_ The new schemes are fairly consistent, and, generally, it 
is found that the distance between the wires in feet is about 
equal to the working pressure in volts divided by 10,000. 
Now that we have sufficient data to hand, it would be well 
to adopt a general rule for the spacing, thus doing away with 
the needless and useless variations from the average. To 
this end the writer proposes that a uniform standard spacing 
be adopted of 1 ft. for every 10,000 volts pressure with a 
minimum spacing of 2 ft. According to this, a 60,000-volt 
transmission would have the wires spaced 6 ft. apart; a 
90,000-volt, 5 ft.; and a 40,000-volt, 4 ft. ^ For 20,000 
volts the standard spacing would be 2 ft., which might be 
Increased to 3 ft. if the lines were likely to be tampered with, 
bat 2 ft. would be the minimum for any lower voltage. 


appealing to possible consumers. 
an electrical. exhibit which was made by his department on 


POPULARISING ELECTRICITY. 


THOSE who are responsible for the management of electric 
light ‘and power plants are finding that it pays to exercise 
their brains a little in conceiving ingenious methods of. 
advertising the commodity which they are engaged in sell- 
ing. The publicity department is becoming as necessary for 
the working of a progressive electricity supply business as it 
is for machinery and accessories manufacturers. 
hold our regrets that it has not been more readily recognised 
in the past, in the satisfaction that many undertakings seem 
now to be awakening to the importance of using every 
reasonable means and opportunity for popularising the uses, 
merits and advantages of electricity for all sorts of purposes. 


We with- 


One of the most interesting efforts to secure the interest 


of the general publie in such matters is the subject of the 
accompanying illustration which hails from Nelson, where 


Mr. W. Alan Fraser, the borough electrical engineer and 
tramways manager, is displaving a spirit of enterprise in 
Our photograph represents 


the occasion of a ‘recent trades demonstration in the town. 


The car contained motors and fans running, also radiators 
and are lamps lit up. 
was obtained from the overhead tramway conductors as will 
be seen, and the return was effected from a shoe runniug on 
the rail. 


Current for the purposes of the cur 


The Managers and Executive Committee of the Olympian 
Electrical Exhibition, which, by the way, is going to ** make 


things hum " in London before many weeks are past, might 
aL v m 


ADVERTISING ELECTRICITY AT NELSON. 


do worse than take a note of what Mr. Fraser and some of 
the more enterprising members of his cult are doing in 
different parts of the country by introducing taking novelties 
to fix the attention of the public. 


ACTUAL COST OF ENERGY USED 
IN DRIVING A SMALL ENGINEERING 
WORKS. 


-— PECORE 


Tue following particulars have been supplied to us by a firm 
of engineers in Lancashire, thinking they may be of interest 
and use to some of our reuders. 

The works have been equipped with motors powerful 
enough for dealing with a larger volume of work than is at 
present going through. 

The various classes of tools are grouped together so as to 
be driven off line shafts as short as possible, and all are 
driven by means of cross belts and countershafts in the 
usual way, except two hoists and a ventilating fan which 
have each a separate motor. 

'The motors are mostly of fairly low speed, and they drive 
the line shafts direct without the intervention of counter- 
shafte for speed reduction. 


332 


THE ELECTRICAL REVIEW. [Vol. 57. No. 1,449, Sepre: 


Tt will be noted that the average power developed, is only 
about one-cighth of the total power installed. This is due 
to the fact, that only four of the motors are running con- 
stantly, the others are started and stopped inter mittently as 
required and, by apparently a law of averages, never all come 
on at once, as is clearly shown by the accompanying records 
of the voltage and amperemeters, which are installed in the 
switch room and put into use occasionally. 


This wide distribution allows of plenty ol 
reserved for finished and partly finished machi 
between the various working departments, an 
tates the handling of the machines and allo 
whilst, waiting to “be passed on to the next depa 

It would be interesting to know what the p 
would be if this plant had been driven direct 
gas engine on the ground floor. 


TABLE I. 


Position. | 


— ne er NR = 


Motor No.. Power. | Speed. | Floor. Tools driven. 
1 5 H.P. | 1,100 Smiths' shop. Granad Fan for brassfounders', coppersmiths’ and blacksmiths’ fires, planie 
| floor. and emery wheel. 
2 |12 wp. | 680 : Pattern shop. lst Surfacing machine, 2 circular saws, band saw, lathe and drill. 
3 5 H.P. 650 ' Toolroom. | lst Tool grinders, &c. 
4 8 H.P. 560 Turning shop. | lst 7 lathes, grind stone, emery wheel, &c. j 
5 8 H.P. 560 | Machine shop. lst 4 drills, 2 shapers, 2 ‘slotters, miller, planer, &c. 
6 8 H.P. 500 | Brass finishers.’ 2nd | 17 lathes, 3 drills, 2 shapers, emery ‘grinder, &c. 
7 8u.p. | 560 | Testing shop. 2nd + Testing finished machinery. 
8 5 H.P. 650 | Polishing shop. ?nd | 2 polishing machines for brass work. 
9 6 H.P. 850 Hoisting. | - 9rd Cage hoist, to lift 1 ton at 35 ft. per minute. 
10 14iH.r. 730 Hoisting. srd „ 4 tons at 20 ft. n , or 2 tons 35 ft. per minute. 
11 24 H.P.) 360 Ventilating. ' 3rd Coupled direct to blower exhausting air from brass foundry and coppersmiths' shop 
—— _ — l hr ou ground floor. 
82 n.P.: Total | | 


The motors, Nos. 1, 4, 5 and 6, run about 43 hours per 
week, tlie others run as required. The current is obtained 


$ 190 
ur HN P 
< d acie MR 


TAN a 
L 2 " 
NOON 


EN "E L E 


0.P.M. Tuesday 


from the Corporation at 220 volts, and the charge is 1. Md. per 
unit for the first 1,500 units, afterwards 1d. per unit; 
accounts are payable quarterly, and 5 per cent. discount is 
allowed, as shown in the following table :— 


- 


At least three or four times as much shafting would have 
been required, and it would have had to run constantly 


RA 118 T1138 
Mad Chai Phat ERR 
Ba il ah A 


6 P.M. Tuesday 


during working hours all over all the floors, as power is 
required every moment in one part or another. 

The accompanying charts are interesting as showing how 
comparatively small is the fluctuation in power absorbed 


TABLE II. 
ERR TU geste al EEEN Fan ae ee ease EE Pole HP 
" A 
For Discount Actual net Average Hours AV ped Average brake nore 
quarter | Energy used as per Corporation invoices. allowed cost per cost per worked as COBRE O units used | power, allowing 
ending. 5 per cent, quarter, unit. PER. ui nod per hour. 850 pnl per 
£ s. . d. . " à its. í "a 
Sept, | 1500 units at 14d. = £9 7s. 6d. Wc a x pees qi ores SE AREE 
30th, | 3054 , nld. = £15 4s. 6d. | | 
nee 5,154 Total units consumed | | '  l'088 563 9:78 9:15 10°74 
a quU ee M a | 
| ER cJ 
1,500 units at 14d. = £9 7s. Gd. | | 
Dec. | 3791 , „lá -4l51ós.114.|] | | 9 2 | 23 18 3 
31st, | 
1904. | 5,291 Total units consumed | 1-084 577 9:94 917 10:76 
—— ———— —— — : 
! 1,500 units at 11d. — £9 7s. 6d. | | "e 
March | 4760 v „id = £1916s.8d.] xc 009 DEC 0 | 
y ! | 
1905. 9 T l . . | | Los 
0,260 Total units consumed | | 10604 | 799 9:99 | 10:20 


It will be noted that the last of the three quarters given 
works out at a slightly less rate than the two previous 
quarters. This is probably due to the fact that during the 
last quarter some extra time was worked, during which ‘there 
would not be so much hoisting for loading purposes and 
possibly one of the regular running motors may have been 
stopped for a part of the time. 

To show the distribution of the power, we may add that 
the works measure about 120 ft. x 60 ft. in plan and are 
four stories high ; as shown in table No. I. the motors are on 
each of the four floors and they also cover from end to end 
und side to side on either one or other of the floors. 


considering that it is quite possible (though evidently not 
probable) for the load to run up to 50 or.60 H.P. at any 
time. 


Names Wanted.—The Burrisu Empire Motor TRADES 
ALLIANCE has received an inquiry for the names and addresses of 
British firms who manufacture front axles and rear live axles com- 
plete, for motor-cars. British manufacturers of the above are 
requested to communicate with J. B. King, secretary, 11, Red Lion 
Square, W.C. 
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NEW LAMP FOR 
FLICKER ADVERTISEMENTS.* 


Tur Allgemeine Elektricitits Gesellschaft has recently introduced 
an incandescent lamp, which, by means of an automatic make and 
break arrangement, is periodically extinguished at short intervals 
of time, and so forms a convenient element for the construction of 
flieker advertisements without the aid of any additional apparatus. 
The working parts are contained in a small lampholder (shown in 


TIE 


— a aeo 


ti : 


ü 


"NT 


fig. 1), suitable for taking any ordinary incandescent lamp, and the 
method of operation will be clear from fig. 2. The mechanism 
consists simply of a small heater, similar to those used in Nernst 
lamps, and a contact closed through a special spring. This spring 
is made up of strips of two dissimilar metals welded together, the 
metals being chosen so as to have different coefficients of expansion. 
When cold the spring is straight and closes the circuit as shown 
by the full line in fig. 2, but as soon as the lamp current passes 


Giow Lamp 


Socket 
Fic. 2. 


through the heater coil, the spring becomes heated, bends over as 
shown by the dotted line in fig. 2, and breaks the circuit. The 
heater then cools down again, the spring straightens out and closes 
the circuit once more, and this process repeats itself automatically 
at regular short intervals. l 

By simply inserting one of these special lampholders, therefore, 
between an ordinary lampholder and the lamp, the latter will light 
up and extinguish itself periodically. When a large number of 
such lamps are combined to form an advertisement, though the time 
intervals between successive illuminations in the different lamps 
may be alike, the exact instants at which the lighting up and ex- 
tinction occur will differ in the different lamps and will produce a 
peculiar flicker eminently calculated to attract attention. 


LSS EL EE BOTT ASS 


Steam Turbines.— After paying 124 per cent. dividend 
ded the year, Messrs. B. & W. HAWTHORN, LESLIE & Co., LTD., 
mave set aside £10,000 for extensions and improvements of plant 
on account of the introduction of turbines. 
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. gibe at the rule of three ? 


. iu anything but a ruined condition. 


, CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the followiny week. Correspondents should forward their. com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Some Arithmetical Questions for Mr. Byng. 


Writing also from a secluded region, the scene of a now 
ruined industry, which flourished in earlier protection days, 
namely, that of evading protective duties (more vulgarly 
known as smuggling), L have at hand only a few recent. 
technical papers, and none of the blne books which Mr. 
Byng despises, nor any fiscal literature. i 

May I say at once that I do not for a moment question 
Mr. Byng's sincerity, but that I do still question the sound- 
ness of his deductions, despite Mr. Lemmen’s earlier 
As to Mr. Byng’s endeavour to 
follow my train of thought, I am glad to have his 
reply to my first question, that he does not accept the Board 
of Trade returns “ as correct'and truthful indications of the 
state and tendency of the electrical industry." — Neither do 
I accept the mere figures of imports and exports as affording 
all the information a statistician or even a plain citizen 
requires. Time and again I have pleaded for statistics of 
internal trade. But I must still asseverate that, judged by 
figures of import and export trade, the electrical industry is 
As to the general 
unreliability of Board of Trade returns, when a certain book 
called ** Protection " was written, its author being desirous 
of proving that the country of his adoption was living on 
its capital, did not hesitate to quote the sums total of import 
aud export trade. I am quite aware that Customs’ declara- 
tions lack infallibility, and us an electrical engineer as well 
as a student of statistics—classitications of articles being 
sadly unstandardised—TI am interested to hear of the way in 
which meters may be imported. It would not be unin- 
teresting if Mr. Byng's reminiscences go so far back, to hear 
more about importers’ delinquencies, say, in regard to tele- 
plione sets. 

May I point out that re-exports of foreign aud colonial 
merchandise are separately computed in the Board of Trade 
returns, and, further, that exports of British and Irish 
produce are returned as “ wholly or mainly manufactured in 
the United Kingdom." | Among the latter are submarine 
telegraph cables, in regard to which neither the conductors 
nor the bulk of the dielectric substances are produced in 
this country. Now, to an electrical manufacturer, the prices, 
say, of copper, rubber, jute, and cotton, are matters of 
moment. Mr. Byng would not fetter his industry by taxing 
these. Yet the umbrella maker is held up to scorn because 
he imports silk, frames and sticks from abroad, to be stitched 
into English umbrellas. : 

Finally, Mr. Byng's moral. Every loyal citizen of a con- 
stitutionally governed country will, nay must,.repudiate the 
dictum that “the question of our unemployed should be 
decided by the man who .employs—the manufacturer." To 
each citizen his rights. From the point of view of the 
ant-lion, the ants were created for his special behoof. A 
manufacturer speaking in this strain, even from among the 
philosophic calm of the Cotswolds, savours of feudalisin, 


 serfdom, and the planters who convulsed a continent because 


of their claim to the sacred right to wallop their own 
niggers. a tee 

No, Mr. Byng! To each citizen his rights. To the 
manufacturer to advance his views, and to “otherwise well- 
meaning men " to advance theirs. In the case of the ant- 
lion v. the ants, the appellant must not constitute himself both 
judge, jury and executioner. "The writer, with others, look- 
ing upon the electrical side of the fiscal question, not alone 
from the point of view of the manufacturer seeking higher 
dividends, sees vast conflicting interests requiring study. In 
earlier pages of the ELECTRICAL Review I have quoted the 
remark of a leading Free Trader as to the natural tendency 
of every man to be a protectionist so far as his own industry 
is concerned. It is when one gets beyond this rut of isola- 
tion, this sand-pit of the ant-eater, one can consider other 
interests, such as those of the ants. At any rate, with all 
its short-comings—and Free Trade is not immaculate— Free 
Trade seems to the writer to be the solution making for the 
maximum of justice. Arithmetically, the question at issue 
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between Mr. Byng and myself is for the moment closed. If 
Statistics—meagre though they be—are used one day and 
repudiated another, we have no common ground on which 
to argue. But will Mr. Byng, and other readers of your 
journal, consider whether complete figures, giving internal 
as well as external trade, as accurately as is humanly pos- 
sible, would not be worth having ? ` 
W. Pollard Digbhy. 
Sennen Cove, near Land's End, 
August 26th, 1905. 


Method of Testing for Insulation of Overhead Network. 


I notice that Mr. 8. Worthington sends a suggestion to 
“your current issue relating to an apparatus for testing over- 
ead insulators ; and, while appreciating the interest which 
the article on ** The Prevention of Overhead Accidents " 
has aroused, I should like to draw Mr. Worthington's atten- 
tion to the fact that his method of testing is identical with 
the method of which I wrote, but that the apparatus which 
he describes does not seem to me to be so convenient as that 
which I described and illustrated. 

In the first place, the light fuses by themselves are more 
reliable and handier than lamps : 
gather what advantage is gained by using lamps and fuses 
in series. 

If the fuses blow, the indication of the lamps is not 
needed, while the fact that the breaking of the filament 
of either lamp and the blowing ‘of either fuse might 
pass unobserved, adds an element of uncertainty to the test, 
which is not present to such a degree when using my appa- 
ratus. 

Moreover, I should say that the apparatus suggested by 
Mr. W orthington i is not intended for testing both the primary 
and secondary insulation without moving the tower wagon 
from the first position under or near the primary insulators, 
a particularly important feature of the simple apparatus 
described in my article. 

The claim that ** by this test it would be impossible to do 
any damage at the power station, as the S.P. fuses in the 
case would blow first," rather indicates that the methods of 
testing within the knowledge of your correspondent are in 
considerable need of overhauling, and I am glad to see that 
he at least does not approve of them. 


Robert N. Tweedy. 
August 25th, 1905. 


Mains Testing. 


Mr. Knight is evidently not in favour of using heavy 
currents in a loop test, which is neither more nor less than 
a drop of potential method under another name, the drop in 
potential being measured on the potentiometer. 

Three paragraphs further on he states that ** The simplest 
of all methods of locating faults exactly is the fall of 
. potential method, in which you send the biggest available 
current within limits of safety along the cable." Surely 
what is good in one case must be good in another, and a 
drop of *005 volt can be more easily measured than 000002, 
whether by voltmeter or potentiometer. 

David Smith, 


Assistant Electrical Engineer. 


Tunbridge Wells Electricity Works, 
August 29th, 1908. 


The I.E.E. 


Tf “silence gives consent," the absence of any further 
letters in your columns anent the old grievance of the 
I.E.E. subscription is, I think, indicative of the predominant 
wish of provincial members that the subscription should, in 
their case, be reduced. 

As a student, some 10 years ago I used to pay 10s. 6d. per 
annum, and in return for this I could use the librarv, 
attend all the meetings and benefit in mauy ways by these 
gatherings, also getting a free supper thrown in once a 
month. For the past five years I have paid £2 2s. per 
annum, and get none of the above advantages, and I cannot 


and, secondly, I do not. 


even profit by my membership to the small extent of being 
able to get reasonable and comfortable quarters any time 
should happen to be in town, as would be the case were I 
to transfer this subscription to some club. 

Can anyone say wherein lies the value of membership to 


A Provincial A.M.I.E.E. 


] REVIEWS. 


besonderer 
Einphasen- Kommulatormotoren. 
Hanover: Gebrüder Jánecke. Price 


Das Funken von Kommutatormotoren mat 
Berticksichtigung der 
By F. PUNGA. 
M.4. 


This book forms a timely contribution to the commu- 
tation question, more especially to that latest development of 
the question which is concerned with the numerous types of. 
single-phase commutator motors, although the direct current 
machine is also fully dealt with. 

A general knowledge of modern views on commutation is 
assumed throughout, even to the extent of occasional 
obscureness, although the treatment is, on the whole, clear 
as well as unmathematical. 

The fundamental commutation édition: is stated as :— 
Kk f= Et + Er, where Er is the reactance voltage of the 
commutated section. 

ki is the voltage induced in the section from outside, and 
E f is the voltage which must be introduced into the short 
circuit bv means of the brush contact resistance in combina- 
tion with unequal current densities under the toe and the 
heel of the brush. | 

x fis called the “sparking voltage," because the tendency 
to spark depends on its value, and only by keeping it within 
certain well defined limits, depending on the brush quality, 
can a satisfactory commutation be obtained. 

The reactance voltage E r is estimated by means of Hobart’s 
well-known rule, except that the more generally applicable 
average value of this voltage is dealt with, in place of the 
marimum value on the assumption of a sine wave current, as 
adopted by Hobart. 

Starting from the above simple relation, the effects of 
brush shifting, compensating windings, brush quality, brush 
contact resistance, resistance of commutator connectors aud 
brush thickness, on the commutation of direct-current 
machinery, are considered in the first 80 pages. A few pages 
are then devoted to a little understood point in connection 
with commutation, viz., the effect of the ampere-turns of the 
short-circuited coils in weakening or strengthening the 
field, and it is shown that, even with the brushes set on 
the neutral line, these coils can either weaken or strengthen 
the main field appreciably according to the commutation 
conditions. 

The next 30 pages deal with the sparking problem as it 
affects the three principal types of alternate-current com- 
mutator motors, viz., the series motor, the repulsion motor, 
and the compensated repulsion motor (Latour or Winter- 
Eichberg motor) The consideration of the commutation 
problem of course involves the investigation of the whole 
action of these motors, so that these pages also contain a 
simplified, though fairly complete, theory of the motors. 

In the second portion of the book, the general principles 
governing the design of direct and alternate current com- 
mutating motors are discussed in detail, and designs for 
60-B.H.P., 25 ~, 500-r.p.m. motors of the series, repul- 
sion and compensated repulsion types respectively, are worked 
through fairly comprehensively. 

In an appendix at the. end of the book a more exact 
theory of the repulsion motor is outlined, in which the 
effects of some of the less allowable assumptions (such as 
the assumption of sine wave flux distribution and of excita- 
tion by means of an additional stator winding instead of 
by shifting the rotor brushes) are considered, amd the neces- 
sary corrections indicated. 

The book is valuable. as collecting and amplifying the 
results of numerous recent papers in the technical Press on . 
alternate current motors, as well as for its clear and up-to- 
date discussion of the commutation process in direct current 
machinery. 


Mica ume. [7^ 
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Gas Engines and Producer Gas Plants. By R.E. Matuor. 
London : Crosby Lockwood & Son. 1905. 12s. net. 


This work hus been translated from the original. French 
manuscript by Waldemar B. Kaempffert, has a compli- 
mentary preface by Dugald Clerk, M.I.C.E., F.C.S., and is 
well illustrated. — l | 


The author describes it as “a practical treatise setting - 


forth the principles of gas engine and producer design, the 
selection and installation of an engine, conditions of perfect 
operation, producer gas engines and their possibilities, the 
care of gas engines and producer gas plants, with a chapter 
on volatile hydrocarbon and oil engines." 

- The volume contains over 300 pages of clearly printed 
matter, and the author's introduction is dated March, 1905. 
The 15 chapters bear headings as follows :—-I.—Motive Power 
and Cost of Installation; II.—Selection of an Engine; 
1II.—The Installation of an Engine ; [V.—Foundation and 
Exhaust; V.— Water Circulation ; VI.— Lubrication ; 
VIl.—Conditions of Perfect Operation; VIII.—How to 
Start an Engine; IX.—fPertubations in the Operation of 
Engines and their Remedy ; X.—Producer Gas Engines ; 
XI.—Producer Gas; .Xll.—Pressure Gas Producers ; 
XIII.—Suction Gas Producers; .XIV.—Oil and Volatile 
Hydrocarbon Engines ; XV.—The Selection of an Engine. 

Such a sentence as occurs on p. 69—ri.e., '*It seldom 
happens that the leakage of. a pipe 30 to 50 ft. long, 
supplying a 30-H.P. engine, is much less than 90 cb. ft. per 
hour," is probably due to an error in translation or printing, 
as is also the case in paragraph 19, p. 299, where the “ cost 
` per B.H.P. per hour in anthracite is given as 62 gallons.” 

One of the notable features of the work is the absence of 
reference to large power gas engines, such as are now being 
extensively installed for use with blast furnace and producer 
gases. Indicators are very briefly referred to, the author 
stuting, on p. 284, that "indicator cards are in them- 
selves inadequate, and should be supplemented by the records 
of explosion recorders”; this remark is followed by a 
description of the latter apparatus as designed by himself. 
Further, he considers that * the brake test gives but crude 
results at best.” 

However, the work contains much useful information in 
regard to all the points included in the headings of the 
chapters, and that on producer gas gives also the 
procedure to be followed in cases of carbon monoxide 
asphyxiation. The particulars relating to gas producers, 
hoth of the pressure and suction systems, are very exhaus- 
tive, and will be of much service to those who are considering 
the adoption of producer gas plant. 


Hydraulic Power | Engineering. By G. CRovpox. Marks. 

London: Crosby Lockwood & Co. 1905. 

The author commences his work with a chapter on water, 
‘and it serves to show the difficulty connected with all 
measurement to read that the Board of Trade has fixed the 
weight of water at 62? F. at 62°2786 lb. per cb. ft. What a 
fine opportunity for argument is' here for the- ** coincidenta- 
list," who would have all manner of exact coincidences ! 
Let him fix the cubic foot or the pound at such a figure that 
at 62? F. there shall be 62 lb. of water per cb. ft. At 
39:3? F., the temperature of maximum density, there are 
62:125 Ib. of water to the cubic foot. 

Water is compressible 000005 of. its volume per one 
atmosphere of pressure. At a pressure of 1 ton per sq. in. 
water is compressed 13 cb. in. per cubic foot. 

The author then deals with the flow of water through 
orifices and in pipes, and follows this by a chapter on prac- 
ticable pressures, 2 tons per square inch being a useful 
pressure to employ wherethe work to be done is mainly press 
work. Curiously enough, cast-irom is a favourite metal with 
the hydraulic engineer, and its reputation has too often been 
damaged by bad design, examples of which are given. The 
author pays considerable attention to the question of 
materials and tests of same, and discusses that vexed question 

of pressure in a thick cylinder. — . 
. The detail of packings is then dealt with at some length. 
Needles to say, this detail is the most important, for 
more troubles arise, in connection with packings than in 
ny other direction. ‘If any reader has ever hired an 
ydraulic jack for use in the conntry far away from fresh 


packings, he will be painfully aware of the fact that the hirer 
invariably sends out hydraulic jacks with burst U leathers, 
and with grit under the valves of plungers, and never by any 
chance sends a spare leather on the most urgent of work. 
Thus the use of hydraulic plant is often an occasion of 
blasphemy where it ought to be a pleasure; for a well-con- 
ditioned hydraulic jack that will pull up great driven piles, ` 
and move mountains, as though it were faith itself, is indeed 
one of the pleasantest tools thut an engineer ever needs to 
employ. Pipe joints are well illustrated, also valves, both 
Stop and control. "With Part V. commences the treatment of 
hydraulic machinery, and the consideration of balances, of 
multiplying movements, safety appliances, &c. ` 

The latter part of the book is concerned with pumps, 
turbines and hydraulic motors, and there is a final chapter 
which treats of recent achievements in dock work, bridge 
work—the Tower Bridge lift span and machinery being 
described—water-balance railways, such as that of Lynton, 
hydraulic forging presses, &c. m E 

The. book is sound and practical, and to be recommended. 


The Theory of Erperimental Electricity, By W. C. P. 
WHETHAM, M.A., F.R.S. Cambridge : The University 
Press. 1905. 

The importance of the new fields of research which are being 
explored by physicists and electricians has altered con- 
siderably the relative values of the branches into which 
experimental electricity is usually divided. If the student is 
to be suitably equipped, so that he may be ready to make a 
research with some prospect of bringing it to a successful 
issue, he must not only have an accurate knowledge of the 
theory of his own branch of the subject, but must also know 
the elements of the theory of the many allied branches. The 
student usually attempts to acquire this knowledge by a hasty 
perusal of treatises on the various subjects. Unfortunately, 
even with the best guides, the acquisition of accurate know- 
ledge is laborious, and so he is apt to get disheartened, and 
exhaust his energies in reading the most easily understood 
portions, which are often of little practical importance. To 
students in this plight, and in theorctical matters we are 
all students, we heartily recommend Mr. Whetham’s work. 

Before reading this book we must loosen our hold on any 
preconceived notions we may have, and be ready to accept 
those conclusions which follow logically from the premises 
obtained by careful and accurate experiments. ‘The object of 
the author is not to confute the opponents of the new theories, 
or to enter into wordy battles with philosophers, but to 
teach. Mr. Whetham’s unique knowledge, not only of the 
most advanced theory but also of all manner of experimental 
methods, as well as his gift of clear exposition, admirably 
qualify him for the task. 

In the earlier chapters the author describes the ‘ fluid” 
theories of electricity, and points out that Poisson, Green and 
Kelvin calculated the density of the distribution on con- 
ductors iof various shapes, thus verifying Coulomb’s experi- 
mental results. The dielectric next became the centre of 
interest ; Faraday’s tubes of force and Maxwell’s equations 
concentrating the attention of physicists on what is 
happening in the surrounding medium. 

They are now, however, evincing a laudable curiosity as 
to what is happening at the ends of a tube of force, and this 
will doubtless lead to important advances. 

In the chapter on the electric current, a clear description 
with an easily understood theory of Heaviside’s “ rational 
current element" is given. The student is thus enabled to 
understand how the magnetic effects due to flights of charged 
particles can be calculated. 

We ure sorry that the author has not discarded “ specific 
resistance " in favour of * resistivity." A good description 
is given of Callendar's recorder and the theory of the 


. platinum thermometer. The chapters on thermo-electricity 


and on units are very thorough. he chapter on electro- 
magnetic waves and the proof that v = 1| v k p will be 
particularly appreciated by wireless electricians. The author 
criticises the attempt to find the values of the refractive 
indices for infinite wave lengths by means of Cauchy’s 
formula. “ Any comparison by such methods of the dielectric 


: constants and the refractive indices still remains unsatisfac- 
2 tory." 


"We were under the impression that Fleming had 
shown that at. the temperature of liquid air all the dielectric 
E 
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constants represented by large numbers became normal, and 


were very approximately equal to the square of the index of 
refraction for infinite wave lengths as' determined from 
Cauchy's formula. 

The chapter on electrolysis is an excellent introduction to 
. Mr. Whetham's “ Theory of Solution." The chapters on the 
“Conduction of Electricity through Gases " and on “ Radio- 
activity," which finish the volume, are exceedingly useful. 
They will be welcomed by all who have attempted to make & 
précis of the standard works on the subject. 
` The following extract will give readers who are not 
familiar with Mr. Whetham's writings some idea of his 
- Style. At the end of the chapter on the conduction of elec- 
tricity through gases, he says: “ The ionic theory of elec- 
trolysis gave a clear idea of the mechanism by which the 
slipping of the ends of the tubes of force occurred in con- 
ducting liquids, and the corpuscular hypothesis gives us an 
equally vivid insight into the nature of the process within 
metallic circuits. The tubes, anchored by their ends to an 
ion in electrolytes, or to a corpuscle in metals, drag their 
anchors. It is the slip of the anchors that constitutes the 
current, and the heat developed by the passage of the current 
is to be explained by the frictional resistance to the drag of 
the anchor, or to some other means of dissipating energy, 
Pam as inter-corpuscular radiation, not yet fully under- 
8 UE 

In conclusion, we would advise electrical engineers to read 
this work. It is short, well-balanced, well written, and has 
an excellent index. No electrician can afford to be ignorant 
of the theory of experimental electricity, and there is no 
pleasanter way of learning it than reading this book. 

A. R. 


ACCUMULATORS WITH REVERSIBLE 
BOOSTERS FOR FACTORY INSTALLATIONS. 


By RALPH W. BIRKETT. 


(Concluded from page 322.) 


But there are other uses for the battery and booster than 
its functions of load and pressure governor, and perhaps a 
few instances from the writer's experience, in which the 
battery came to the rescue and the booster proved ** a friend 
in need," may interest engineers who have similar diffi- 
culties occurring. 

Take a case where the boiler plant is loaded up by the day 
load, or a boiler is under repair. As darkness comes on, 
lamps are switched on, the steam pressure falls, the engines 
slow down, and the volts drop. 

The power station telephone is kept busy, and nasty 
remarks are made about gas and candles. The engineer 
tries to explain politely about the leaky boiler tubes, &c., 
but no one seems to sympathise, and things are uncom- 
fortable. 

But suppose he has a battery “ up his sleeve," the trouble 
is easily got over. The writer has had a boiler to shut down 
just as the lighting load was coming on, the steam pressure 
fell from 120 to 80 lb. sq. in., the engine from 360 to 280 
r.p.m., and still has been able to keep 410 voltson the mains. 
Also a main steam joint has gone, but he has still been able 
to keep the works lit and the motors in machine shops run- 
ning to keep some hundreds of men going. 

Or if extensions have been made and the existing plant is 
loaded with the day-load, instead of putting down more 


boilers, engines and dynamos, a battery and booster will - 


work out cheaper, and owing to the economies they will be 
effecting all the time, by securing more efficient running of the 
engines, will undoubtedly pay better than an engine which 
must be idle most of the time. 

Considered as spare, or emergency plant, the battery has 
claims to usefulness. | 

Returning to an actualexperience. It was found neces- 
sary, in order to make certain improvements in the machine, 
to return the rotary transformer before referred to, to its 
makers. No spare 100-volt plant was at hand. The 
cells were of the modern type, with burnt-on con- 


nections. To supply the current for 100-volt crane . 


work and glow lamps (100-200 amperes), the battery 
was cut up into three sections of 65, 66 and 66 cells. These 
three sections were coupled in parallel together for discharge 
during the day. At night they were reconnected in series 
(with tappings taken off each section in turn—1 and 65, 66 and 
131, or 132 and 197, with a regulating resistance, for night 
lighting) and charged. This worked fairly well, but as 66 
cells gave 140 volts, a lot of glow lamps were burnt out. 
The booster, therefore, was specially arranged to work with 
the battery in sections to reduce the 140 volts to 100 volts 
during the day discharge, charging the cells in the ordinary 
way during the night. This arrangement worked well for 
five months, until the rotary transformer came back. With- 
out the battery, no incandescent lighting could have been 
done, and four electric cranes would have been rendered 
temporarily useless, and this would have Meant a loss of 
hundreds of pounds in the extra expense of handling work 
in the shops, loading and unloading material, &c. 

The best regulated batteries, however, suffer if neglected 
or misused. 

The specific gravity and voltage of a cell here and there 
may, through an unobserved contact or other cause, be found 
lower than its neighbours. : 

In such a case, the engineer was advised by the makers 
of the battery, that the only way to restore the faulty cells 
was to boost each separately. The usual practice of cutting ` 
out during discharge, and connecting up only for charging of 
low-reading cells, could not be resorted to, as the connections 
were not bolted, but solid. Increasing or lengthening the 
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Loap FLucTuaTIONs oF RoLLING MILL MOTOR (see page 322). 


charge would have done injury to the other cells, besides 
wasting current. (A cell brought low by an internal short- 
circuit, although the contact be removed, will never recover, 
but grow rapidly worse if not boosted, until it becomes 
*dead.") The only way to boost these low cells was to 
use a small motor-generator or “ milking booster" giving 
the necessary low voltage. On inquiry it was found that 
this machine would cost £60—£80. | " 

Instead of buying it, however, a special connection of 
the Highfield booster was worked out, and answered 
admirably. 

But the machine charging two or three cells, leaving 
the whole battery floating on the bus-bars, felt every varia- 
tion of the line pressure, the field of the booster being, of 
course, very weak to bring its armature pressure down to the 
required low voltage. It was, therefore, arranged to do the 
boosting of the low cells at night, and the arrangement used 
was as follows :— The booster motor was connected across 
the 197 cells, the diverter winding was cut out of the booster 
field, and the volts across its armature adjusted so as to 
charge one, two or three cells at about 30 amperes (which 
current was found to give much better results than a higher 
rate), and perfect steadiness was thus obtained as low as 8 
volts. So that the battery, being isolated, was made to give 
a boosting charge to any of its own cells. In fact, it has 
been used, so connected that whilst giving current direct to 
the main bus-bars, it has at the same time been running the 
booster to charge groups of its low-reading cells. Thus 
197 cells were in series; and Nos. 4 and 5, 27 and 28, 145 
and 146 (or any pairs of cells)were being boosted two in series, 
these several groups being in parallel across the booster 
armature generating 90 amperes at, say, 6 volts (the latter, 
of course, depending upon the state of the cells), whilst the 
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battery could give current to the mains for the night load for. 


lighting and power. Boosting must be effected at a low 
current, and sometimes takes a long time, but in this way 
it was possible to work up several groups at once, and so much 
time and trouble was saved. The arrangement which could 
be left to itself for hours together, was easily fixed, and thus 
the expense of an £80 milking booster for only occasional 
use, was saved. 

In many works there are times when the load is only 
light, and economies in running expenses could be effected 
{a battery were available, especially at night, or for over- 
time work. Take the ease of an engineering works, such 
as the plant from which these experiences were gained, was 
wrving, Very often there would be an odd motor, with a 
low lamp or two, running overtime or all night. 

There were always 100-volt glow lamps for the boiler house, 
time office, &e., all night; also a few arc lamps, and some- 
times a crane in the steel works on 410 volts. The rotary 
transformer would be run for the 100-volt circuits, and 
with the ares, &c., the load would be about 15 Kw., for 
which a 90-kw. dynamo would have to run 11 hours, a 
boiler be kept under steam, with a stoker, driver and lamp 
attendant, so that when the night shift was small the cost 
of running the few motors and Jamps was very high. 

The difficulty was that, through having to run the trans- 
former, although its output was small, its light load losses 
cansed the 11 hours’ consumption to require more than the 
battery could supply, so that the engine, with all its attendant 
expenses, Was a necessity. Here the booster came in again, how- 
ever, The engine was run until 7 p.m. ; then, with the booster 
eut out, the battery was placed direct across the bus-bars. 
The booster was then run by its own motor as a gene- 
rator at sueh a speed as to keep 80 volts (its maximum 
pressure) across its armature.. Such 100-volt lamps as 
were required in the night were replaced by 80-volt lamps 
and put on the booster. Thus the battery was able to 
serve both the 410 and 80-volt circuits. Coal, and the 
driver and stoker's wages were saved, and the light load 
transformer losses (45 KW.-hours) avoided. 

The booster required only an occasional look in by the 
lamp and motorman, who also did other work.  V'hen 
the day shift men came on at 5.90 a.m., connections were 
changed, ‘generators run up, and the battery put ou to 
charge up. 

A point may be noted here. The battery could be 
charged, and would stil regulate the mains volts and 
generator load. Any sudden demand on the mains would 
simply take from the battery charge what was required. 
When being specially charged in this way, the practice was 
to set the booster at slightly over the proper charging rate, 
and this would keep fairly steady. As the battery volts 
rose, a little more boost was given automatically until the 
booster volts plus generator volts equalled 2:4 volts per cell. 
The charge was then reduced, and allowed to die out of it- 
self, thus the battery never got overcharged. When fully 
charged, so long as the battery volts are higher than the 
bus-bar volts, the booster will reduce the pressure to the line 
pressure if the battery is called upon to discharge. As the 
battery pressure falls by continuance of discharge the booster 
reverses and begins to raise it to the pressure required for 
the line. 

When discharge is finished the booster again reverses (the 
line being now higher than the battery), and reduces the 
line pressure to allow a proper charge to enter the battery. 
As the battery pressure rises it again reverses, and begins to 
add to the line pressure as required until the battery is full, 
when until called upon to discharge again the pressure of the 
booster will remain at zero. : 

_ By this automatic action of the Highfield booster, very 
little attention is required; the machine will run all 
day without being touched—although so many other 
things can be done with it, if desired. But ordi- 
narily one man can attend to both engines and switch- 
board, and, with occasional help in cleaning up, &c., look 
after all the running machinery in a large power station. 

It will be seen from the foregoing notes that the 
battery instanced has had some pretty severe usage, and 
it may be asked what effect the intermittent charging and 
discharging, and constant reversals have had upon the 
cells. In this case no injurious effects can be observed ; 


. attention. 


after two years’ use, the plates are in first-rate condition, 


and the full guaranteed discharge capacity can be obtained. 


Of course, the battery has had regular and ‘skilled 
A weekly inspection and test of specific gravity 
and voltage of each cell, reveals any irregularities, internal 
contacts soon show in the test and are at once attended to. 
No repairs have been required, the cells will not want 
cleaning for another year, and the plates are all in equally 
good condition. 

The use of a battery and automatic reversible booster 
offers many advantages to the works engineer as well as in 
the central station. Steady running of all motors and lights, 


whatever their working conditions, is important in the 


workshops. | 
 Simplification of the wiring and economies effected by 


‘putting power and lighting together, may save a great deal 


of cable. Running only such engines as are actually 
required, and being able, in spite of fluctuations in the 
demand for power on the mains, to keep them at their 
full load, or at least a steady value of it, adds to their ~ 
efficiency, and saves coal and wages. 

The extra boiler and: ehgine power required for lighting 
and only used for a small proportion of the working hours, 
may well, in a new plant, be replaced by a battery. In 
case extensions are required to an existing plant, the 
question of putting in a battery should be carefully con- 
sidered. In some cases satisfactory working of a mixed 
load could not be obtained without it, and in every case 
it would improve the conditions. For night work it 
requires less attention and works more economically than 
the engine would usually do. 

In times of breakdown, emergency, or for special 
requirements, the battery is always a friend. A little 
ingenuity will enable the engineer to overcome many 
difficulties, and the booster can be put to many uses. 

The writer has not made any attempt to go into the 
theory of batteries and boosters. They are extremely 
interesting to study, but even more interesting to see 


working. 


The use of them in factories or works deserves more 
attention than it has yet received, and whether the works be 
large or small, the question of their adoption is worth con- 


. sidering. | 


The requirements of a traction station are not so exact- 
ing as those of a large works, nor are the conditions of 
workiug so severe as in the case quoted in these notes. 

Electric driving is rapidly becoming so universal that 
the most arduous and unpromising cases for the electrician 
must be considered. The driving of such a load as a 
Steel rolling mill, and the being able to do it without 
disturbing such a delicate load as an incandescent lighting 
circuit, must be considered: a point in favour of electric 
driving. 

There must be many cases in which the conditions are 
as severe, and in showing what a reversible booster has done 
in his own experience, the writer hopes to help in bring- 
ing forward its use and to demonstrate the applicability of 
the electric motor to any task, however severe, to which 
mechanical power can be applied. 


AMERICAN VIEWS ON HEATING, IN 
CONNECTION WITH ELECTRICITY SUPPLY. 


THE first point that strikes the Britisher landing in New 
York in mid-winter is the widespread differences which 
exist in regard to that, important item of domestic economy 
concerned with the heating of offices and houses. Whereas 
the thrifty Teuton closes all windows, and makes a burnt- 
offering of a half a score or so of briquettes in a tiled stove 
(which bears a striking architectural resemblance to the 
memorials erected in some villages to their inhabitants who 
fell in the Franco-Prussian war), the Yankee exists in an 
equally unventilated condition at a temperature of about 
809 F., caused by water or steam-heated radiators. Regarded 
economically, either the American or German methods, 
when applied to a single house, are thermo-dynamically 
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superior to that colossally extravagant device, the British 
fireplace. Reviewing the progress in these two countries, 
while the German has remained an individualist, the room, 
rather than the house, being the unit, the American has, in 
the more closely packed areas, lately shown a tendency to 
depend upon companies supplying hot water or steam to a 
number of customers. On the face of it, the heat losses in 
the mains between the house or store and. the station. would 
scem tremendous ; yet the fact exists that many American 
central stations augment their revenues by the sale of live 
or exhaust steam for heating. "The recent convention of the 
` American National Electric Light Association devoted a 

considerable part of ‘its time to the consideration of the 
report of a committee on “ district heating." The informa- 
tion furnished savours more of the generalities of a presidential 
address than the report of a body of engineers. Some of these 
rather wide generalities are, however, not uninteresting. It 
is suggested that the financial field of such enterprises lies 
in cities * where steam coal ‘costs from one to two 
dollars, and where domestic coal runs from four to nine 
dollars.” It is also suggested that where the winter peak 
. load is short and sharp “ managers might be warranted in 
installing some inexpensive, simple non-condensing engines, 
the exhaust from which would be well utilised for heating 
"purposes ; or it might even prove to be best, under proper 
conditions of load and fuel costs, to install condensing 
apparatus which would run only during the summer, but 
which in the heating season would be cut out, the exhaust 
steam being then used on the heating system." 

The following paragraph of the report—which we quote 


from the account in our namesake and contemporary in New , 


York—serves to indicate the nature of the precise (?) 
information afforded by the committee :—‘ The returns we 
get from steam heating plants indicate that it is safe to 
figure for ordinary conditions about 0°20 Ib. of water per 
su. ft. of radiation (varying from 0°05 to 050). As all the 
consumers are not using steam at the same time, particularly 
if on a meter basis, the load-factor should be no more 
neglected than in the lighting business.” No particulars 
are given, say, of the actual water metered to the consumer 
or of its cost. Neither is anything said of the losses in 
piping. Later on we read that depreciation is estimated at 
5 per cent. Considering the short and merry life of most 
American mechanisms, such a depreciation must either 
bespeak a manufacturing revolution or a sad miscalculation. 

Had this subject been treated economically or thermo- 
dynamically, central station engineers in northern towns, 
whose boiler pressure during the evening peak never gives 
them any qualms, might have taken an interest in the 
matter. With the information at present available, it is 
scarcely of academic interest. : 

To a smaller degree the same reproach applies to some 
reports which were presented to the Convention on electric 
heating. In these much was made of electrically-heated irons 
in laundries. One member dealt with the question of cost. 
Within 12 months his company had increased the number 
of flat-irons connected from a dozen to over 600, *'con- 
suming possibly 75 to 90 cents each " (sw). His company 
had “displaced gas irons in a town where gas is sold at 
90 cents a thousand cubic feet, upon a basis of 3 cents for 
electricity." This apparently involved to the consumers 
an increased price of from 10 to 25 per cent. extra 
for the convenience, quickness, and cleanliness of electricity. 
Supply current for cooking at 4 cents per unit, was found to 
compare with gas at $1.50 per 1,000 cb. ft. Electricity for 
heating had been found by this company to be a failure 
except for the isolated houses of the rich. They regarded 
favourably curling irons and kindred small apparatus, which 
paid from 25 to 50 or 100 cents a month to the station, but 
these needed to be pushed by personal solicitation. 

Another member in his report gave particulars of the 
requirements of different classes of apparatus, and declared 
the sphere of the radiator to be in the bathroom, where a 
.2,000-watt radiator would be needed for 15 or 20 minutes. 
As regards general cooking, electricity had to be sold at 
-8 cents “to be on a par with good $1 gas." He estimated 
that regular cooking by a servant will take “a kilowatt per day 
per meal per person.” A few words further on we are given 
* about 3:33 watts per meal per day per person." “ Kilowatt- 
hours" are presumably meant in each case. 


As regards the heating of water electrically in the kitchen 
boiler for kitchen utilisation, this is regarded as imprac- 
ticable, but for bath-room purposes, as a substitute for the 
geyser, such heaters are recommended. | 

Competition with gas companies on this side of the 
Atlantic is a keener matter than in the States. The con- 
tributions on this subject secured by the Convention do not 
point to immediate success in domestic spheres. An 
investigation in England would have 
veneralitics and more detailed figures. On generalities 
alone successful businesses cannot be founded. Perhaps the 
next Convention will descend to be precise and deal with 
thermal efficiencies. Ere then some of the exhibitors at 
Olympia may have something to say on this side of the 
case. 
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THE NATURAL FIELD FOR COAL-GAS. 


a 


"To that fairly large section of the community—even, be it 


said, of the engincering community—which does not read 
the reports of the chairmen's speeches at the meetings of the 


shareholders in the great railway companies with the same 


amount or kind of interest which they are able to discover in 
the latest novel, we suggest that they miss unknowingly the 
ever-recurring chance of an intellectual treat. Whether the 
diminished receipts from various sources, which they have 
had to record too often within the last few years, gives to the 
chairmen's words the most pessimistic and often with it the 
most near-sighted tone, or whether the same sad figures are 
turned by other chairmen with good digestions and clearer 
heads to the ultimate prophetic advantage of the. happily 
credulons shareholders, the minutes pass pleasantly and 
profitably as we groan, or stare, or laugh, or meditate, over 
the newspaper reports. The excuses for the bad year are so 
ingenious yet so true, or at least half true—the statistics 
themselves are so interesting as they stand, and lend them- 
selves so obligingly to the whims of the man who never sees 
a pair of figures but he wants to make another ; the correla- 
tive and general information that can be distilled from the 


- paragraphs ; the prejudices which the broad-minded reader 


will deride but pity ; the good sense that he has the wit to 
applaud, and the humour, richer unconscious than premedi- 
tated, at which: he rubs his hands—all combine to make these 
reports at least as interesting and certainly fuller of living 
and often sensational facts than the cleverest example of 
modern fiction. | 

These thoughts stirred within us once more as the half- 
yearly report season has just been with us, and, while we have 
no intention of dissecting any of the speeches delivered at the 
general meetings in order to excuse our appeal to the intelli- 
gent brotherhood of engineers, we desire to draw attention to 
the speech of Mr. Cosmo O. Bonsor, chairman of the South- 
Eastern, and to that of Lord Claude J. Hamilton, chairman 
of the Great Eastern. Both companies have suffered loss 
through a decreased coal traffic; and the reasons put for- 
ward by the speakers have more than a little significance. 

Mr. Cosmo Bonsor said: “The mild winter, no doubt. 
had had something to do with the smaller quantity of coal 
carried, but what had had still more to do with it, he 
believed, was that the large gas companies were using more 
oil than formerly." 

Lord Claude Hamilton is reported as follows :—( Times, 
July 29th). “ The reduction in the coal traffic was due to 
the general depression of trade, but it was also occasioned by 
the growing use of gas stoves in place of open grates burning 
coal. No fewer than 16,000 of the 22,000 houses In 
Norwich were fitted with gas stoves last month, and the 
number was growing at the rate of 80 or 90 every week. 
It might be taken for granted that these houses would, but 
for the gus stoves, consume an annual average of three tons of 
coal each, or a total of 48,000 tons. The loss, therefore, to 
this company alone in receipts from that source (Norwich) 
was nearly £10,000. "The board understood that plant was 
being laid down in the company's district for the generation 
of water-gas, and this again, if it resulted in success, WOW* 
tend further to diminish their coal traffic to the gas works. 

However unsatisfactory the decreased revenue from coal 
traffic from the causes mentioned above may be to the 


evoked fewer 
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these railways, there is cause !for 


directors and proprietors of 
be expressed by the rest of the 


very different sentiments to 


polation. | "HT 
We have not forgotten that the Royal Commissioners On. 


coal supplies stated in their final report that at least half of 
the 32,000,000 tons of coal estimated to be burned annually 
on the domestic hearths of Great Britain could be saved by 
the application of economical heating apparatus, and we 
rejoice to have proof that the saving is in the act of being 
made, for that is what Lord Claude Hamilton’s words imply. 
48,000 tons of coal (we have no desire to criticise his Lord- 
ship's figures) will be carried into Norwich alone, less this 
than last year for household use, and that is put down by 
implication a8 & dead loss, although there must be something 
to put on the other side for incre traffic in gas coal to 
the gus works. 48,000 tons, however, is the measure which 
the chairman has taken of the economy to be made annually 
hy exchanging coal fires for gas stoves in 16,000 out of 
32900 houses. ‘The efficiency of the gas stove is that much 
better than the open fire. | 

Norwich has a population which is about one five- 
hundredth of the population of Great Britain, so that an 
economy of no less than 24 millions of tons of coal per 
annam would be made by the adoption of gas stoves through- 
out our country in the same proportion as in Norwich. 
Allowing 50 per cent. for an exaggeration in his Lordship 8 
estimate of 3 tons saved per house, and for an increased 
consumption in the gas works, we may say with some faith 
that 12 millions of tons are being wasted for want of gas 
stoves. While the 


not hecoming more extravagant, and it is not impossible that 
yas works will supply 
amount, of coal as before. 
gas companies are using 
reducing the Sonth-Eastern's coal | 
How many times has it been printed; and how many 
thousand times has it passed from lip to lip that the advent 
and growth of electricity in the region of lighting has not 
been antagonistic to the continued prosperity of the gas 
undertakings ? Statistics, verified by both sides, which 
proved that the rate ‘of increase of gas consumption actually. 
tends to rise whenever electricity enters the field with it have 
been published and republished. The reasons for this seem- 
ing anomaly are known, and one of them is apparent from, 
what has preceded these words. Gas as an illuminating | 
medium has become less popular than electricity, and will 
become atill more unpopular, until in the end it ceases to be 
used for lighting altogether, and this, notwithstanding the 
ever more successful efforts which are being made to im- 
poverish the gas for use with incandescent burners in order 
to bring it down to a price at which it will compete 
again with electricity. “ Poor" gas was not made in 
the first place for illuminating, but .for heating, and 
everything. possible ought to be done to help on its 
development by improvements in legislation as well as in 
methods. The transition period between the use of full 
and poor gas will be marked possibly by a certain degree of 
annoyance and discomfort to persons who still use the 
bat’s-wing burner, but they will have to fall into line with 
the more advanced section of the community and discard the 
old for the new so long as they remain users of gas for 
lighting. 

The time is not yet when electricity will offer any 
serious competition to gas for heating purposes, and until 
that time arrives at least, the consumption of gas of some 
sort, but almost undoubtedly of the nature of water-gas, will- 
be affected only for good by the advance of electricity for 
domestic, factory and other uses. 

It is to the increase in gas consumption that we have to 
look even more than we look to electricity for the gradual 
dissipation and eventual disappearance of the pall of smoke 
which overcasts our once fair land, for it is from gas that 
electricity itself will be transmuted, and no one with the 

least fragment of prophetic fire. within him can look at the 
enormous gas-making industry in this country without fore- 
seeiug the | 


e day when the makers of gas and electricity will 
£o hand in hand towards the golden ap 


le of efficiency. In 
that- day shall our children—hardly we ourselves—fee the 
generation of electricity at the gasworks, and the trans- 


mission of it to distances to which the old-time gaspipes were 
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while they who desire to generate their own elec- 
the gas main for the gas engines as well as 
the heating and cooking apparatus. 

The present aspect of affairs, the snarling teeth of the 
gasmen facing the bared knives of the electrically-inclined, 
i» not an aspect over which the economist need shed. his 
tears, for the angry teeth will keep the owners of the knives 
alert to seize new opportunites, and to work to windward 
and sunward of their enemy, while the flashing blades will 
make a stand or & backward step a dangerons act for the 
opponents of the harnessed lightning, all of which will make 
for the good of the consumer. « Hock ! the conshoomer + i 
as Dooley says. 


unsuited, 
tricity will tap 
for the whole of 


—— MÀ 


ECONOMY OF LARGE UNITS. 


Oxe of our contemporaries recently published an article in which 
larger units are demanded. It is probably a dozen years since We 
pointed out that the practice of using a multiplicity of small 
engines, in place of fewer large ones was A mistake. The trouble 
with electrical practice arose, of course, from the experimental 
stage of electrical development. The established. steam-engine 
makers fought shy of electrical work; and a new set of makers 
came into being who fitted their engines to the dynamos of the. 
day, and the result of this was that an electrical station of the 
older type consisted of a long vista of little engines, and some 
designers have never shaken themselves free from the early 
ractice. That practico was the best that could be contrived 
with the available electrical plant of the time, and standard types 
of engine naturally came into vogue as soon as electrical generators 
became of & size to warrant this. Small engines cannot ‘be so 
economical as large ones. 
There is to-day a tendency to consider that the economy of 
steam power on a steamer or in a cotton mill, is due to the one 
large engine which takes the place of many small oues in the elec- 
trical station. But while this is true in great part, it is doubtful 
whether the fuel economy of an electrical. driving engine can equal 
that of the engine of 4 ghip or a factory even when of equal size. 
Something depends upon the load factor, and no electrical station 
has a load factor equal to that of a steamship Or of a cotton mill. 
But it may at least be said that there can be no justification for 
small engines when their full load steam consumption. is greater 
than the partial load consumption of larger engines, nor can there 
be any reason for putting down amall sets when the minimum load 
of the station cannot by met except by running two OT three of 
these small sets at once. Apart from the unavoidable necessity of 
small seta at one time, the carly steam engineering Was bad in. 
other respects. . Not satistied with a dozen engines where two or 
three would have been desirable, each small engine would have 
two ways by which steam could reach it, either by ring main or by 
branch pipes. 

One possible advantage of the small engiue was that if it did 
fail it could be quickly replaced by another one, and there was 
really no need for duplicate steam pipes. One wonders who 
invented the idea. advocated by those responsible for 
many of our English stations, as though no single steam pipe 
steamboat had ever left English waters; as though cotton mills had 
been in the habit of shutting down because of steam pipe failures ;, 
as though steel pipes had not come into use to enable piping to be 
constructed and erected with the minimum risk of failure. Exces- 
sive duplication has been attributed to the opinion of the eleetrical 
engineer that his work was faulty ; but the real cause of excessive 
duplication was mere blind following of fashion. A sad waste of 
capital was made, and a worse waste of steam and fuel. 2 


BUSINESS 


NOTES. 


Notes. —MExico.— Manufacturing in Mexico 
but it is bound to grow very rapidly within 
Jt is commonly asserted, says the United 


the next few years. 
States Consul-Gencral at Mexico City, that the principal obstacle to 
of fuel, but this is actually 


manufacturing in Mexico is the lack 

not so great an obstacle as it appears. The people are just beginning 
to wake up to the vast unused water-power of the country, which, | 
fortunately enough, exists in great abundance near the large centres 
of population. There are but few very large streams in the 
Republic, but, owing to the mountainous nature of the greater part. 
of its area, there is an abundance of small streams which, owing 
amount of power to he 


Consular 
is as yet in its infancy, 


to their rapid fall, offer a great 
utilised. Certain obstacles, however, have to be over- 
come in using this water-poweT. One special fault is 


beda for about six months 
be solved in such cases is how 
power which cau be derived from such 
are full? In some cases 


that many of the streams have dry 


of the year. 
to profitably use the water 
streams during the rainy season when they 


where power from streams that are dry during part of the year is 
now being utilised to gencrate electric power for lighting, ÉC, coal 


growth, which at the present time greatly impedes the use of water 


from streams infested by it. This obstacle has, however, been over- 
come in the United States, and there is Do reason why it should not 


from steam in Mexico City is between $190 and $225, Mexican 
Currency, or about £20 sterling per horse-power perannum. The 
Mexican Light and Power Co., a Canadian concern, which is in- 
Stalling an electric bower plant at Necaxa, in the State of Puebla, 

roposes to sell electric power in Mexico City at $120 to $195 
(Mexican) or £11 sterling, per horse-power per year. 


power 
house is situated on the Duero River, in the State of Michoacan, 


has a capacity of about 8,000 H.P., 4,000 of Which has already been . 


developed. “It is transmitting its power over an aerial wire to 
Guanajuato, where it is at present being used for lighting, mining 
and other purposes. This company purposes Increasing its horse. 
power very greatly in the near future, and furnishing power toa 
number of cities in that part of Mexico. 

The Falls of J uanacatlan, near Guadalajara, furnish several 
thousand horse-power, which is transmitted as electrical power by 
means of acrial lines to Guadalajara, where it is used for lighting 
This section of Mexico has an immense 
i ; be used in the near 


power in the dry season. 
is that of the Mexican Railway, which Purposes utilising water 
from the Atoyac River to generate electrical power for use over 


power. 
Copper Co. has a plant at Teziutlan, in the State of Puebla, for the 


Recently a great many concessions have been granted by the 
department of public works of the Mexican Government to com- 


Receiver Appointed, — Mr. W. B. Peat, 3, Lothbury, 
E.C., has been appointed by the Court, receiver and manager of 
Benham & Froud, Ltd., on behalf of the debenture-holders, He is 
carrying on the business under the sanction of the Court, and Mr, 
H. A. Benham wil] sign orders on his behalf. 


Belgium.— The balance-sheet of La SOCIETE DE pa 


FABRIQUE BELGE Dp CRAYONS ELECTRIQUES, of Liége, for the last 
financial year, shows a loss of £1,172. o, 


Stirling Boiler Contracts, —The STIRLING BOILER 


For the Indian Btate Railways. Repent, order for one marine type boiler to 
evaporate 10,000 Ib. of water per hour, with chain-grate stokers, motor, fan, 
chimney, pumps, piping, &c. i 

For the Cawnpore Tramways.—Three marine type boilers, each to evaporate 
ius lb. of water per hour, complete with superheater and chain-grate 
stoker, 


For the Borough of Leigh Electricity Works.—One boiler to evaporate 
13,600 Ib. of water per hour, fitted with 8uperheater and Hodgkinson stokers, 


Considering the Employés.— Messrs. JOSEPH (Ros. 
‘ FIELD & Sons, LTD., of Quay Bank Works, Warrington, in 


works pamphlet, in which they give full particulars with 


pamphlet appeared, other manufacturers might with advantage 
study the efforts of Messrs. Crostield Indeed, we understand that 
various deputations from other firms have visited the works, and 


some have adopted certain ideas, the working out of which they 


were able ty inquire into at Warrington, 


Milan International Exhibition, 1906.—At a meet- 
ing of the Milan International Exhi bition Committee, constituted 
from the Associated Chambers of Commerce, the London Chamber 
of Commerce, the Italian Chamber of Commerce in London, and 


intimated that a grant of £10,000 would be made in aid of a 
Provisional arrangements 
were also made for the purpose of communicating with the 
local authorities of the exhibition at Milan as to space for 
British exhibitors, and also for ascertaining provisionally what 
British exhibits may be expected, Delegation from thè Com- 
mittee consisting of Lord Brassey, Sir Albert Rollit, M.P, 
and Mr. Arthur Serena will proceed to Milan to confer with 
the local exhibition authorities thére, and to make provisional 
arrangements on behalf ‘of tho British Section. Possible ex- 
hibitors are requested to communicate with- the secretaries of 
the Committee for the Milan Exhibition at the London Chamber 
of Commerce, by whom information Will: be afforded. It may 
be added that this is the first International Exhibition held 
in Italy, and Milan is the industria! capital of the country. It is 
being organised under the auspices of the. Italian Government, the 
King of Italy being a patron. : From all that can , be’ gathered the 
success of the exhibition is assured, the Governinents of France, 
Germany, Austria, the United States, and those of other countries, 
having already decided io be officially represented. 


Motor-Tower Wagons.—The Mo-CAn SYNDICATE, LTD., 
of Paisley, have lately supplied a 12-n.». petrol motor-tower wagon 
to the Glasgow Corporation for use in connection with the electric 
tramways, 7 


B 


Runs in France, — Follow; ng the 
example of Messrs. V edrine, the KRIEGER Co. are this week sub- 
jecting two of their electrical motor vehicles—a landau and a coupé 
i A stop will be 


Transvaal.— Mica has been receiving 
increased attention of late in the Transvaal. 


The quality of the 
mica has been declared by London authorities on the mineral to be 
true Muscovite, and equal in every way to the best Indian product. 
A syndicate has been f. rmed, with a capital of £30,000, of which 
£4,000 will be held in reserve, for the purpose of acquiring 
1,000 mica claims situated in the district of Pietersburg (Division 
of Leydsdorp), Transvaal, to work and prepare the mica for ship- 
ment, and to dispose of same in London, New York, and Continental 
markets, besides supplying local requirements.”— South Africa, 


Annual Onting,— The employés of Messrs, FRANK 
+ LTD. went for their annual outing on Saturday 


last. "The party went. y train from' Waterloo, to Shepperton, and 


hence. by .brakes to The Cricketers, at Chertsey, where dinner was 
served., Mr: Frank Suter presided: The great attractions of the 
river rendered a set Programme of.sports unnecessary, 


Electric Printing Machinery.— Messrs. J. H. 
Hormes & Co. have tecently booked an order for the equipment, 
on the  Holmes-Clatworthy system, of the rotary presses to be 
employed in Producing the Tribune, the new Libera] paper. 


Electric Plant. in Mines in India,—The following 
note has come to hand regarding the paragraph quoted: in our 


issue of ‘August 18th, which reached us from an Indian corre- 
spondent :— - n 


above Subject, I presume your Correspondent refers to electric 
power for haulage purposes, as I know that the Equitable Coa] Co., 
of Burrakur, installed plant for coal-eutting and lighting as far 
back ag 1896, and also that the Borrea Coal Co. followed suit a 
year orso afterwards. [ believe also that there are other collieries 
in India already using electric coal-cutting machines. 


^H. F. D. Jacon 
“ Brixton, 4 ugust 26th, 1905.” 


Advance in Prices in Germany.—It js announced 
that a number of firms in Germany have just decided to make an 
increase of 10 ber cent. in prices, apparently only for the inland ' 
market. The works concerned are the Allgemiene Electricity Co., 
the Siemens-Schuckert Works Co. the Felten & Guilleaume- 
» Brown, Boveri & Co., the Bergmann Electricity 
Works Co., the Berlin Maschinenbau Actien Gesellschaft vorm. L. 
Sehwartzkopft, the E. H. Geist Electricity Co., the Carlsruhe Elec- 
ri 3 ; and the Saxon Light and Power Co. The 
increase, which relates to the prices of generators, motors, trans- 
formers, and regulating apparatus, and which has been brought into 
operation at once, is. explained by the general increase in thie cost 


of raw materials and. wages, and the ‘disproportion thereby pros 


v 


duced between the cost of manufacture and the prices of sale.. 
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New Continuous-Current Motors and. Generators.— 
The BRrrrsg THowsoN-HovsToN Co., of Rugby, has recently intro- 
duced a new line of continuous-current motors and generators, in 
connection with which the firm is issuing an illustrated descriptive 
pamphlet, giving all particulars. The machines are of the 
"D B" and "M P" types, and are built in the following. capa- 
cities:—' D B" motors, 25 to 70 H.P; generators, 20 to 50 Kw. 


Fic. 1.—"* D B" Type MOTOR. 


"M P" motors, 70 to 100 H.P.; generators, 50 to 100 kw. The 
former class of machine is of the “ enclosed protected " type, while 
the latter are supplied in “open ” type only. 

In the D B machines the bearings are supported in end shields, 
which can be turned round through suitable angles to permit of the 
machines being fixed to either floor or ceiling. 

In the M P machines the bearings and frame are supported on a 
common bedplate, the bearings being of the self-aligning type. In 
both classes of machine the armature is drum-wound, and tho 


Fic. 2.—* M P" Type Moron. 


brush gear, proVided with carbon brushes, is of a substantial and 
convenient character for facilitating adjustment or renewals. All 
parts of these machines are made to gauge, and duplicate parts can 
be obtained at any time from the makers. 

Both motors and generators are built fora range of pressures 
and speeds; they embody the most recent practice in this class 
of apparatus, including ample ventilation and low temperature 
rise, sparkless commutation from no-load to 10 per cent. over-load 
without brush adjustment, and they will carry over-loads of 25 per 
cent. for one hour, or of 50 per cent. momentarily without injurious 
heating or sparking. We illustrate in figs. 1 and 2, the respective 
types of generator. 


Book Notices.—Mechanical Appliances. By Gardner 
D. Hiscox. London: Archibald Constable & Co., Ltd. 1905. 12s. 6d. 
net. This book, as stated, is simply a well illustrated dictionary of 
mechanical movements, and its arrival at a tenth edition may be 
taken as some evidence of its usefulness and popularity. It is a 
machine designer's book, a book to look through when some means 
of accomplishing an end is to be found mechanically. The autbor 
has inclnded perpetual motion devices rather to point a moral than 

to adorn a tale, and he his not confined his collection of appliances 


to moving combinations. He includes the various forms of stecl 
springs, steam boilers, fuel oil burners, boiler feeders, types of steam 
engine, and indeed, an enormous array of machinery, appliances and 
details, nearly 1,000 in number. The most appealing of the e- 
tual motion devices is that of two disks on shafts inclined in such a 
way as to bring the disks nearer together at one side than at the 
other. Hence the water rises by capillarity high up on one side, 
and by its weight is supposed to pull down the disks at this side, so 
producing rotation. If we accept the capillary effect, why do not 
the disks rotate? Explanations of the why? are not, however, 
tendered. May it not be suggested that the viscosity or tension of 
the water which promotes the capillarity, is great enough to hold the 
disks against rotation. We allare bound to be sure without trial 
that they will stand still, and it is this stupid attitude of engineers 
who won't go to the trouble of building perpetual motion machines 
that aggravates the poor inventors of the appliarices. There appear 
very few of the mechanical movements that were once to be found in 
collections of this sort. Thus the clock escapement is nearly 
obliterated from the book, and so are wheel trains, but there are 


: totary engines, gasoline motors, fire extinguishers, and a host of 


unexpected appliances, and even gas producers. The book is, 
indeed, sufficient to give ideas on almost anything. 
British Standard Specifications and Tables for Telegraph Material. 
‘Interim Report issued by the Engineering Standards Committee. 
London: Crosby Lockwood & Son. 10s. 6d. net.— The subject of tele- 
graph material from a standard point of view is a most difficult one 
to tackle, as there is not only the greatly varying use due to local 
conditions, but also the constant change of patterns due to improve- 
ments and to changing requirements. That this is recognised by 
the Committee is evident, as the material standardised, although by 
no means unimportant in amount, forms only a mere fragment of 


what is required in actual practice. It has not been considered — 


desirable to issue a specification for copper wire. Copper is 
itself (says the Committee in the preface) so costly that manu- 
facturers are scarcely likely to stock it in large quantities, more 

cially on account of the considerable variation in the require- 
ments of different users. It was therefore decided not to go 
further in the direction of standardisation than the preparation of 
tables furnishing data based on the standards given in Report 
No. 7 (British Standard Tables of Copper Conductors and Thick- 
nesses of Dielectrics). No attempt has been made to standardise 
submarine or underground cables, as it was deemed  in- 
advisable to deal with these questions in the present 
State of the industry. It has, moreover, not been thought 
necessary to touch upon the question of standardising telegraphio 
or telephonic apparatus, or even parts of such apparatus, as the 
Sub-Committee felt that no useful purpose would thereby be served. 
The actual standards fixed upon is shown by the following list of 
contents :—'' Standards for Copper Conductors,” ** Standard Sizes of 
Hard-drawn Copper Wire,” "Standard Sizes of Annealed Copper 
Wire"; Table No.1, Weights and Resistances, per Statute Mile ; 
Table No. 2, Weights and Resistances, per 1,000 yards. Specifi- 
cations for:—No. 1, Iron Wire for Conducting on Live Wire; 
No. 2, Iron Wire (Stranded) for Mechanical Purposes; No. 3, 
Iron Wire for Binding; No. 4, Arm-Bolts, Nuts and 
Washers; No. 5, Stay Swivels; No. 6, Truss and Brace Rods and 
Truss-tie, Tie and Brace Bolts; No. 7, Stay Rods and Tighteners ; 
No. 8, Insulator Spindles; No. 9, Terminal Insulator Spindles; 
No. 10, Single Cup-holders “J”; No. 11, Double Cup-holders “J”; 
No. 12, Double Cup-holders; tensile test-pieces. The standard 
sizes of copper wire for overhead telegraphs and telephones vary 
from 70 to 800 lb. weight per mile, and the sizes of commercial 


annealed copper conductors from No. 7 to No. 50, s.w.a. The. 


latter table is a most valuable one, though if it had been extended 
so as to cover all the general data given in the classical “ Glover's 
table,” it would have been of still greater value; but such an exten- 
sion would, doubtless, be beyond the functions of the Committee. 
In the specificatiohs generally, there is a complete absence of con- 
ditions which might be harassing to a contractor, whilst the 
conditions laid down are ample for ensuring good material. 

“ The Universal Directory of Railway Officials.” London: The 
Directory Publishing Co., Ltd. Price 10s.—The 1905 edition 
(eleventh year of publication) of this very useful annual has come 
to, hand, and naturally several additions have been made. It 
has been completely revised and the type entirely re-set. Not 
only is the book a directory of the official personnel of all the 
railways of the globe, but information as to rolling stock, 
mileage, &c., is given, and all tramways in the United Kingdom 
worked by electrical and mechanical power are similarly included. 
All the information given has been compiled from official sources 
under the direction of Mr. S. R. Blundstone, editor of The Railway 
Engineer. : 


Electric Power in Steel Works.—In the annual report 
of the STEEL Co. oP SooTLAND, LTD, it is stated that the amount 
expended this year on additions to and reconstruction of plant, 
namely, £33,009, was higher than in the previous year. The extra 
expenditure was due to the reconstruction of part of a mill roof and 
a new electric crane at Blochairn, also to the extension of electric 
power plant at Hallside. | 


Improved Trestles.— Mr. J. H. HkaTHMAN, of 
Parson's Green, is continually exercising his ingenuity in meeting 
the needs of electrical wiremen and lamp attendants. He is now 
introducing an improvement which he has patented for making 


ladders convertible into long or short steps and trestles. This and. 


his numerous other specialities can be viewed by electrical engi- 
neers at hjs factory at Parson's Green, , 


(Continued on page 347.) 
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LAST week our special pages were devoted to a, description of 


. the initial work in connection with the opening of a leading - 


Scottish power supply system. This week, through the courtesy 
of Mr. W. B, Woodliouse, the chief engineer, we are enabled 
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principally supplied by small steam units of doubtful 
efficiency. The company as well as being authorised to. 
supply local authorities in bulk, has power to make other 
agreements with them. Where the local authority holds a 
provisional order for the district, the company may not — 
supply in that district without its consent. 

A number of local authorities have realised that it is 


greatly to the advantage of the district to let the Power Co. 
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Fic. l.—SEcTrIONAL ELEVATION OF ARRIERE sah E ONT 


to give our readers some details of a much larger scheme at 
present commencing operations, namely, that of the Yorkshire - 


Electric Power Co., to which Mr. H. F. Parshall is the con- 
sulting engineer. "The progress of this scheme has since 
its promotion been frequently noted in these columns ; it 
embraces a most important industrial area (a map of which 


supply all large consumers direct, and they have arranged to: 
take a bulk supply for distribution for lighting and small 
power users. j 

Owing to its size the arca is divided into several distribu- 
tion areas, of which the first, supplied from the Thornhill 
generating station, has now commenced operations. - 
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` Fic. 2.—PraàN or THORNHILL POWER STATION. 


is shown on page 345), comprising s some 1,800 square ‘miles 
in South and West Yorkshire, and containing 18 boroughs, 
118 urban, and 21 rural districts. The power users in the 


area, which the’ company seeks to supply, comprise local. 


authorities (bulk supply), railways, tramways, and - canals, 
textile factories, collieries, and engineering works, &c., and 
the estimated power in use amounts to some 3,000,000 H. P4 


This power station is situated between the L. & N.W.. 
Railway Co.'s Ravensthorpe station and the River Calder, 
an extremely favourable position in to fuel and 
water supply, and, moreover, in the heart of a manufacturing: 
and colliery district, a fact which is not realised from a 
gao at fig. 3 of the power station: 

The station, of which a plan and elevation : are given. in 
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figs. 1 and 2, isa steel and brick structure, divided into 
engine and boiler houses, measuring respectively 100 ft. x 
50 ft. and 70 ft. x 80 ft. | 
Extensions will be made as required by adding to the pre- 
sent station, which is in itself two complete ** unit " stations, 


Fic. 3.—THORNHILL POWER STATION. 


similar “ units" until a total capacity of some 60,000 H.P. 
is reached. 

The fuel supply.to the station can be obtained either by 

1, rail or river; by road, coal is delivered to a hopper 
outside the boiler house, from which, by means of a bucket 
conveyor, ib is raised to the bunkers ; a railway siding, not 
yet constructed, will feed the same conveyor, which has a 
capacity of 25 tons of coal per hour, and is driven by a 
B.T.H. p.c. motor from the 220-volt station power circuit. 

Steel coal bunkers are arranged over the boiler house, a 
view of which is given in fig. 6, and from these coal is 
delivered through automatic measuring shoots to each boiler. 
Provision is made for six boilers, of which four are already 
installed. These are of the Babcock & Wilcox type, and are 
each capable of evaporating 20,000 lb. of water per hour 
ata temperature of 60? F., to steam at a pressure of 160 Ib. 
per 8q. in., and with a superheat of 150? F. 

Each boiler has a heating surface of 5,730 sq. ft., and a 
grate area of 100 sq. ft., the grates being of the “ chain” 
type, with stoker gear driven by p.c. electric motors. 

The ashes fall by gravity into the basement, and are 

delivered into small tip trucks running on a 2-ft. gauge 
railway, which will eventually facilitate their being barged 
away. 
A main flue is arranged under each of the two rows of 
boilers, leading direct into two brick-lined steel chimneys, 
150 ft. high and 10 ft. diameter, and no economisers 
are provided. 

The steam piping is arranged in the form of a 12-in. ring 
main, with 8-in. branches to the several turbines ; the valves 
are of the “sluice” type. Both the steam and feed-water 
piping is designed so that one-half of the boiler house can 
be completely isolated from the other. 


At the end of the boiler house are situated two compound - 


Hall feed-pumps, each of 8,000 gallons per hour capacity, 
and a feed-water tank overhead ; these feed-pumps are the 
only auxiliaries which are not electrically-driven. 

. Two hotwells are situated immediately below the pumps 
in the basement, and receive the discharge from the con- 
E the make-up feed-water being drawn from the public 
supply. x ON 

"The engine house is designed to contain generating 
plant of 8,450 kw. capacity. Two B.T.H. Curtis turbo- 


alternators, each of 2,000 Kw., are already installed; and a. 
third is being erected. = 2 

Each turbine unit runs at a speed of 1,000 r.p.m,, and is 
controlled: by a centrifugal governor; also it can be elec- 
trically controlled from the main switchboard. 

The Curtis turbine wasdealt with in detail in the ELECTRICAL 
REVIEW of February 26th, 1904, and an illustrated description 
appeared in our issue of July 7th last, The vertical shaft and 
all the rotating parts are supported by a hydraulic footstep 
bearing, water at a pressure of 400 Ib. per sq. in. being supplied 
to the latter from a Berry hydraulic accumulator, in connection 
with which there are installed two three-throw force pumps, 
year driven from 7*5 H.P. B.T.H. shunt-wound motors, and 
the turbine shaft floats on a film of. water. A view of the 
three-throw pumps is given in fig. 10. "The top and centre 
bearings of the turbine are lubricated on the gravity system, . 
with oil at a pressure of 10 lb. per sq. in., pumped up by 
means of small force pumps in the basement, which are, 
driven from the accumulator pumps above; the oil pumps 
draw oil from a settling tank in the basement, forcing it into. 
a tank at the top of the engine house, from which it gravi- 
tates back again through the bearings. | | 

A separate vertical surface condenser, with air and circulat- 
ing pumps, are provided to each turbine unit. The air pumps 
are of the Edwards type, three-throw, and run at 160 r.p.m. ; 
they were supplied by the Mirrlees Watson Co., and are direct- 
coupled toa 15-H.P. B.T.H. compound-wound motor. 

The circulating pumps are of the Gwynne centrifugal type, 
direct-driven from 4-H.P. shunt-wound motors, with a 
speed of 645 r.p.m., and are installed in the basement ;, each 
is rated to lift 160,000 gallons per hour from the river, 
against a head of 28 ft. Pl | t 

The circulating water discharge pipe being submerged at 
its river end, the siphon action of the system is taken advan- 


Fic. 4.—CoRNER OF ENGINE Room. 


tage of, with a view to increased economy in pumping ; this 
action is maintained by means of a motor-driven dry-air 
pump, which draws the air from the pipes and condensers. 
- As an alternative to condensing, the turbines can exhaust 
into an atmospheric exhaust pipe, terminating in a vertical 
discharge pipe at the side of the engine room. m 
Proportionately large condensing plant has been provided 
with a view to obtaining the high vacuum necessary for the 
F 
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economical operation of steam turbines, ard the results 
obtained so far, point to an extremely low steam consumption. 

The -alternators are | of the three-phase revolving-ifield 
type and generatei'at ia pressure’ ofi? 10,000! volts, the 
frequency being 
20. 

For the excita- 
tion of these 
machines, three 
Allen-B.T.H. 220 
B.H.P. exciters are 
provided, running 
at a speed of 
420 r.p.m. 

The generators 
are six-polar, 220- 
volt, 150 Kw. 
compound - wound 
machines, and in 
addition to sup- 
plying the excita- 
tion they operate 
the station motors, 
including the 
switchgear motors. 

Views of the 
turbine-generators 
and exciters are 
given in figs. 4, 7 
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and 9. Fic. 5.—MaiN SWITCHBOARD: H.T, FEEDER PANELS. 


A 25-ton elec- 
trically-driven travelling crane spans the engine room; 
it is driven by three B.T.H. motors, one for each motion. 
The main switchgear is installed on three floors, at one 
side of the engine house, and is of fire-proof construction. 


Fic. 6.—VIEw or BOILER HOUSE. 


It is of British Thomson-Houston standard construction 
and provides for remote control of all m.T. switches. 
The operating switchboard is situated on a gallery, it 
includes four generator and eight feeder panels for con- 
trolling the. 10,000-volt . three-phase supply, also -three 
exciter panels and two other panels devoted to local power 
aud lighting circuits. 


Each of the m.r. generator panels is equipped with à 
horizontal pattern voltmeter, power factor indicator and 
ammeter; a field rheostat, an operating switch for the H.T. 
generator oil switch, a turbine speed regulating switch, and a 
field switch ; the 
H.T. feeder panels 
are each equipped 
with an ammeter, 
polyphase watt- 
hour-meter, auto- 
matic cut-out and 
an operating 
switch for the 
H.T. feeder oil 
switch; red and 
green lights are 
also provided for 
indicating the 
condition of the 
feeders. 

The small 
operating switches 
on the feeder and 
generator panels, 
control through 
220-volt D.C. cir- 
cuits, the B.T.H. 
motor operated 
10,000 - volt oil 
switches, situated 
| in brick chambers, 
in the case of the feeders, behind the main switch- 
board, and in the case of the generator- oil switches on 
the floor beneath. The arrangement of the switchgear will 
be apparent from the sectional elevation of the station, 


— 


Fic. 7.—2,000-k w. B.T.H.-Curtis T'UunBo-GENERATOR. 


Fig. 1, and views of the main switchboard, auxiliary 
and feeder ends are shown in figs. 8 and 5, respectively. 

No high-pressure current whatever is brought to the 
front of the main switchboard, the instruments and switch- 
gear being operated by, and controlling only, low-pressure 
current, and, moreover, the switching arrangements are 
notable for their extreme simplicity; the proteetive devices 
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are fitted in the power station only, and such complications 
as time limit and reverse current inis have been 
evoided. 

The 10,000-volt transmission m: a are in dupli ate, and 
were supplied and laid by Messrs. Callender's Cable. and 
Construction Co., Ltd. These 
are laid solid in wooden troughs, 
protected by double boards on 


the top, the boards being j 
separated by a layer of-sifted — , 


earth. 
The cables are  three-core 
paper - insulated lead - sheathed 


and steel-armoured, and . were 
tested to 30;000 volts before 
laying. 

At present a (trunk main 


extends from ‘Thornhill ` to 
Pudsey, and sub-stations are 
in operation at Thornhill, Mir- 
field, Gomersal and Pudsey, 
while others are in course of 
erection at Birstall, Soothill and 
Liversedge. 

The sub-stations, of course, 
differ in design according to 
the class of work for which 
they are intended, but as -a 
rule, they contain only static 
machinery, the  H.T. current 
being transformed down to 
2.000 volts for distribution 
within a radius of 2 miles, for 
power purposes—in the form of 
three-phase current—or for light- 
ing as single-phase current, a 
further transformation taking placefwhere, and as desired, 
bythe consumer. -^7, =~ 

The Mirfield sub-station plant, which is of B.T.H. standard 
design, may be taken as typical of the others ; it comprises an 


8 Fig. 8.—MariN SWITCHBOARD: D.C. PANELS. 


operating switchboard behind which will be arranged a bank 
of four 100-Kw. oil-cooled  three- phase transformers having 
a ratio 10,000/2,000 volts, the n.r. side being delta con- 
nected; and the L.T. side star connected with earthed neutral. 

Behind: the ‘transformers are arr: inged, in Empire stone 
cells; ‘the :10,000-volt  three- phase switchgear, operated 
; mec hanically from the'switehboard. | 


f 


YORKSHIRE ELECTRIC POWER( SCHEME 


MAP SHEWING AREA OF SUPPLY 


945 


The sub-statión'is interposed on à trunk main ; duplicate 
incoming H.T. feeders, feed separately the two sections of 
the H.T. bus-bars, through isolating knife switches, and 


lead out again through similar isolating switches, the H.T. 
bus-bars being divided by sectional switches. 


From the H.T. bus-bars, energy passes through oil switches 
to the transformers, and from the L.T. side of the latter, 
through 2,000-volt oil switches to the bus-bars of the main 
switchboard. The latter and the 2,000-volt bus-bars are 
also arranged as two distinct portions, connected at will. by 
sectional switches, one portion being reserved for the ‘com- 
pany’s three-phase supply for power purposes and-the other 
controlling the single-phase lighting feeders supplying the 
Mirfield U.D.C.’s are: | 

The feeder panels in either board are equipped with an 
ammeter, watt-hour-meter, and an automatic circuit-breaker 


ALLEN-DB.T.H. ExciTERs. 


Fic. 9.—ViEW OF 


a transformer operating panel is provided to each board 
(two transformers only being erected at present), the 
equipment including the handles for operating — E,H.T. 


‘transformer oil switches and three-phase automatic circuit- 


breakers. 

A static potential indicator is attached to each section of 
the n.T. bus-bars, mounted over the cells at the back of the 
station, and suitable static dischargers are provided in connee- 
tion with the H.T. vear both at the sub-stations and power 
station. 
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Outside the sub-station separate manholes ure provided 
for the company's and U.D.C.'s mains. 

The Liversedge, Birstall and Gomersal sub-stations will 
follow similar constructional lines to the avove : the Pudsey 


Fic. 10.— MoTOR-DRIVEN ACCUMULATOR PUMPS. 


sub-station, however, is designed to give a continuous cur- 
rent supply to a three-wire L.T. network on the lighting 
side, and motor-generators are installed for that purpose. 

A large load is anticipated from collieries, of which there 
are 174 within a radius of eight miles from the 
present power station, and it is satisfactory to 
note that many local colliery proprietors are 
negotiating with a view to adopting electricity in 
connection with their work. 

By means of rotary transforming plant at the 
power station and an overhead transmission, the 
company is now supplying the Calder Pit of the: 
Mirfield Coal Co., for Coal- cutting, pumping, and 
hauling. 

The company has a special tariff for supply 
to collieries, or to any consumer who is prepared to 
take a limited supply, i.e., to any consumer who : 
is’ prepared; to ‘guarantee that a. certain per- 
centage of his consumption shall be at night-time, - 
and that his maximum demand will be reduced between the 
hours of 4 and 8 p.m., so as not to interfere with tne light- 
ing load. "The diversity factor of the company's consumption 
will, therefore, be very large. and the load factor on the station 
correspondingly high. 


Fic. 11.—Carpina DEPARTMENT. 


mill, and shown in fig. 1 
the load varies. 

In conclusion, we wish to acknowledge our indebtedness to 
Mr. W. B. Woodhouse, the company’s energetic manager and 
engineer, for the many facilities which he has placed at our 
disposal in the preparation of this article, and also to thank 
those of his staff who so kindly assisted us, including his 
assistant, Mr. N. S. Tennant, B.Sc., who provided the photo- 
graphs here reproduced. 


2, are interesting as showing how 


In connection with the commencement of operations, the 
Yorkshire Electric Power Co. last week held a three days ex- 
hibition of electrically-driven machinery. 

The exhibits which were all operated from the company’s 
supplv, were peculiarly appropriate to the mining interests of 
the locality and included the following :— 


British Thomson-Houston Co., Ltd.—Electric fan, capacity 
3,500 ft. of free air per minute at 9 in. water gauge. 

Callender's Cable and Construction Co., Ltd.— Types of cables; 
model of.pit shafting, showing method ‘of fixing and -jointing 
cables; types of cleats and casings for cables in pit shafts; cable 
couplings, fuse and other boxes. 

Clarke, Chapman & Co., Ltd.— Electric. shipyard winch to lift 
3 tons, 50 ft. per minute. 

Diamond  Coal- Cutter Co. — Disk sakite, fitted with two 
10-H.P. motors, to cut 4 ft. 6 in..at floor level, or 3 in. above floor ; 
cbain coal- cutter, fitted with two 10-H.P. motors, to cut 4 ft. 6 in. 
at floor level, or 3 in. above; gate-end switch- box, junction boxes 
and current leakage indicator. - 

Hathorn, Davey & Co., Ltd.- —Horizontal three-throw ram pump 
to raise 220 gallons of water: per minute 250 ft., high; vertical 
three-throw high-speed ram pump, to force 54 gallons of water per 
minute against a head of 300 to 350 ft. ; direct-coupled single-stage 


Fic. 12.—Loap Cunv ES CAT Messrs. BuURNLEY’S WORSTED MILL: 


centrifugal pump, to raise 400 gallons of water 100 ft. high pert minute. 
Low Moor Co., Ltd.—Vertical three-throw ram pump 12- -H. P., 
colliery haulage gear. 
Mather & Platt, Ltd.—High-lift turbine pump, direct-coupled to 
motor with flexible coupling, to deliver 150 gallons per ininnte; 
160 ft. high; chain coal-cutter, &c. 


Reavell & Co., Ltd. — Portable motor-driven air compressor with | 


Fic. 13.—SPINNING DEPARTMENT. 


VIEWS IN Messrs. BURNLEY & Sons’ WoRSTED SPINNING MILL. 


"The company has ‘the distinction of being the first’ to 
drive from public mains a complete textile mill, namely, the 
worsted spinning mill of Messrs. Thomas Burnley & Sons, 
of Gomersal, views of which are seen in figs. 11 and 13. Other 
textile manufacturers taking a supply are Messrs. William 
Lupton & Co., of Pudsey, and Messrs. Booth Bros., of 
Drighlington. 

It is often considered that the load of a mill engine is 
perfectly steady, but the actual records-taken from the above 


free air (capacity of 18 cb. ft. per minute, maximum working pres: 


sure 30 lb. per sq. in. 

Other exhibitors included the British Westinghouse Electric and 
Manufacturing Co., Bruce Peebles & Co., the Brush Electrical 
Engineering Co., the General Electric Co., Siemens Bros. & Co., 
Phænix Dynamo ' Manufacturing Co. and Crossley & Co. ` 

The Exhibition, which remained; open during August 24th, 
25th' and 26th, was visited by a large number of representatives of 


. local municipalities and industries, also by members of the Mid- 


land Institute of Mining Engineers and of:the Colliery Managers' 
Association. 
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BUSINESS NOTES. 


(Continued from page 341.) 


Catalogues and Lists.—Messrs. Mavor & COULSON, 


Ltp., Glasgow.—The firm's calendar and data card for September 
gives a diagram of a month's cutting with the Pickquick electric 
eoal-cutter, showing ita regularity of working. 

Messrs. Jonrs & HonsrFIELD, Denton, near Manchester.— 
Pamphlet describing and giving tests of the Jones patent sectional 
and removable boiler and steam pipecovering. Several explanatory 
diagrams showing the application of the covering to. piping, bends, 
valves and boilers are published, as well as photographic views of 
boiler and engine houses in a number of electric lighting stations 
where it is employed. A list is given of some 20 or 30 such stations, 
in addition to various railway, colliery and engineering works in 


different parts of the kingdom.. The firm executes covering with. 


plastic cements, silicate cotton, sectional and removable shect-iron 
casings, or to specification. > h 
The ErANDEM Co., 674, Shaftesbury Avenue, W.—Price list of 


electrical specialities, including “Eco” buzzers, automobile bells, 


and electrio door openers. | 

The Weston ELECTRICAL INSTRUMENT Co., Audrey House, Elv 
Place, London, E.C.—This is a pocket sized catalogue of 120 pp., 
in which the various types of Weston instruments are described. 
Although the size of page is small (about 33 and 44 in.), the illus- 
trations have not been allowed to suffer in clearness on that 
account. The catalogue is divided into four parts—(I.) portable 


and laboratory instruments for direct current ; (II.) portable instru- 


ments for alternating and direct currents; (III.) switchboard 
instruments for direct currents; (IV.) diagrams of dimensions and 
condensed price list of switchboard instruments. 

Messrs. RoBr. W. BLACKWELL & Co., Lro., 59, City Road, E.C.— 
Entitled ‘ Modern Circuit-Breaker Practice," this 70 pp. catalogue 
particularises and gives very large views of various types of the well- 
known "I.T.E." circuit-breakers. The book contains the contents 
of two bulletins recently issued by Messrs. Blackwell, one being a 
treatise on these breakers as applied to switchboards, and the other 
as applied to motor protection. All of the established standards 
are illustrated, also some recently developed types which are 
expected to modify present practice in switchboard construction, 
these new types having been christened with names suggestive of 
their distinctive features—i.r., reversite, auto-ite, auto-reversite, 
directite and auto-directjte. In arranging the list, every left-hand 
page has a big bold picture, and the descriptive matter explaining 
it appears on the right. Outline diagrams are published together 
at the end of the book. 

Messrs. FERRANTI, Ltp., Hollinwood.—New brochure (44 pp.) 
with many well-executed illustrations and full descriptive notes 
relating to their switchboard measuring instruments for direct and 
alternating current circuits, their standard moving-coil instruments 
switchboard transformers, and direct and alternating current 
relays. A list of some of the electricity supply stations where 
tont instruments have been installed appears at the end of tho 
ist. . 5 

Messrs. W. F. Mason, Lrp., Levenshulme, Manchester.—The 
attractive cover of this list compels the recipient to open it and see 
what's inside. Therein he will finda brief account, with some clear 
illustrations, of the “ Unique " winch for raising and lowering arc 
lamps; also a brief recital of its advantages, and a statement 
of prices. l 

.MxssBs. Lacy-HULBERT & Co., Lrp., 91, Victoria Street, S. W.— 
New catalogue of their “ Boreas" patent air compressors, vacuum 

showing various combined motor-driven plants and 
pneumatic appliances. Among the pictures appearing in the list is 
a photograph of the works at Beddington. . ' 

Messrs. R. Wavaoop & Co, Lro, Falmouth Road, S.E.— 
Everybody who knows anything at allabout lifts knows the name of 
Waygood. This mew list, which has just been issued, details lifts 
for private residences, and therefore is gotten up, as the Americans 
would say, in such a style that any consulting engineer or architect 
can place it in the hands of his client, feeling sure that it will 
please. There is some general letterpress relating to both the 
electric and hydraulic types, and some artistic illustrations show 
their ornamental appearance.. An imposing list covering half a 
dozen pages gives names of users of Waygood's lifts, from his 
Majesty downwards. 

ELECTRICAL Power StoraGE Co., Lro., London. —New pocket 
catalogue giving tabulated data, general particulars, prices, and 
dimensioned diagrams of the various types of E.P.S. cells for 
lighting and traction work, also details of their hydrometers, cell 
inspection lamp, cell testers, &c. Those who want to have their 


E.P.S. information available in a very convenient form will 


welcome this pocket list; it is of the size of an ordinary note-book. 
À number of spare pages have been left for memoranda. 
. Messrs. ErL:0T? Bros., London.—Two new pamphlets just 
issued. That numbered “D.C. 50” gives a full description, with 
general and diagrammatic illustrations of their network ohmmeter 
\Groves’s patent) for testing the joint insulation resistance of a com- 
plete network without interrupting the supply. The other, 
T.S. 21," deals in a similar manner with “The Century " portable 
mains testing set for mains superintendents and cable engineers. 


Air Compressors,—Under this title we have received 
from Messrs. W. H. Baruay & Co., LTD., a translation of a paper 
on air compression, read before the Verein Deutscher Ingenieure, 
by E. W. Koster. The paper deals with the theory of air compres- 
ston and the questions which arise in practice in respect of the 
adiabatic and jsothetmal methods of compression. Attention’ is 


drawn to the important influence of the inlet valves upon the 
indrawn air which ought not to enter in thin streams between 
healed surfaces, but should be drawn in as thick streams of as: 
large an area of cross-section as is possible so as to reduce the 
peripheral area of valve in contact with the inflowing air. The 
paper is well supplied with diagrams, and may be carefully studied 
by all who are interested in air compression. Finally, it is claimed 
that in the Köster air compressor, which is made in this country 
by Messrs. Bailey, Ltd., the piston valve gear secures all those 
excellent points to which the study of the subject compels atten- 
tion if efficiency is to be secured. This, of course, must be very 
satisfactory, but after raising the reader's interest in this special 
valve gear, no instructive illustration is afforded him of it, but he 


is referred to an expensive catalogue in which he may assuage the | 


thirst for further information on Koster compressors. 


Modern Machine Tools.—This is the title of a small 


catalogue of machine tools which we have received from MEssrs. 
ALFRED HERBERT, Ltp., Coventry, who may be said to 
represent as fully as any firm, modern English machine tool build- 
ing, devoid of the excessive lightness which characterises 46 many 
American tools, and in respeet of accessories and fixtures for auto- 
matic work, so much less expensive than anything Germany can 
produce.' Indeed, English tool building has nothing to fear from 
either rival now that the English makers have awakened to 


- modern requirements, and have taken 80 big a lead in respect of the 


use of the modern steels. Messrs. Herbert now employ 1,200 men, 
of whom 200 are in the foundry. Perhaps the special line in which 
they most excel, is the capstan lathe and automatic machines 
generally. Such machines, of course, can only give their best out- 
put when properly titted with suitable tools for work to be done in 
the best rotation of processes. Messrs. Herbert specially apply 
themselves to assist the users of their machine tools in selecting such 
correct methods. Accompanying the catalogue is a souvenir in 
three languages of the firm’s exhibit at Li¢ge, and descriptive of the 
tools forming the exhibit. Anyone intertsted will receive a copy 
of the catalogue on sending a postcard requesting it. 


Bankruptcy Proceedings.—A.LBert JOHN HARRIS, 
Borough Mills, Bower Street, Bradford, electrical engineer.—The 
debtor's statement of affaire shows liabilities expected to rank, 
£889 18s., and assets estimated to produce the same amount. He 
does not admit insolvency. Up to 1892 the debtor, who is 
39 years of age, was a journeyman electrical engineer. He then 
commenced business on his own account as an electrical engincer 
in Sedgwick Street, Bradford, under the style of “ A. J. Harris and 
Co.” He had no capital, but borrowed £70. At the end of 18 
months he removed to Borough Mills. According to balance-shects 
prepared in May, 1903-4, he had made, after charging his with- 
drawals, a net profit of £100 a ycar on the four years’ trading. 
For the last three years his turnover averaged £1,800 a year, whilst 
previously it was as high as £6,000 a year. He states that his 
difficulties have arisen under the following circumstances :—About 
8 year ago, being pressed by his principal creditor, and having failed 
in his efforts to obtain a partner, he decided to form a limited com- 
pany for the purpose of taking over his business. "This he did, and 
‘CA, J. Harris & Co., Ltd." which took over his business, was regis- 
tered on July 3rd last. The debtor was, according to agreement, 
to have £750 debentures, £250 in cash, and £94 in ordinary shares, 
but the company, not being in a position to pay him this cash, 
increased his debentures to £1,000. He then tried to obtain an 
overdraft at the bank on the whole of the debentures with, 
he states, the intention of raising money to discharge the claim 
of his principal creditor. He was, however, unsuccessful, and 
the creditor referred to then instituted bankruptcy proceedings 
against him. The creditors for amounts £10 are as follows:— 


Chloride Electrical Storage Co., Mancheste ex oe e £16 


Clarke, J. T., Bradford . id us a “ š 10 
Craven Bank, Ltd., Bradford .. Rs ss ss ig a 15 
Childe, J. B., Bradford .. zx E M T s m 22 
Electrical Co., Ltd., London .. ne ot «s sa iu. 16 
Friends Provident Institution, Bradford .. 2x a is 19 
Garnett, W. T., & Co., Bradford pi a 2t kde. XR 28 
Goossens, Pope & Co., Liverpool - à a os T 19 
Glover, W. T., & Co., Ltd.. Manchester .. V ae zi 15 
Hawkins, Bros. & Co., Liondon aM cs es zx T 12 
Mitchell, Wm., Bradford m es «s S iu 525 
Rawlinson & Mitchell, Bradford "m es T - T 12 
Veritys, Ltd., Manchester - x 25 ‘ cx Mas 20 


Dissolutions and Liquidations.—Firerroor ELEC- 
TRIC SWITCHBOARD Co., Lrp.—Creditors must send particulars of 
debts, &c., to Mr. Thomas Lomas, 86, Egerton Street, New Brighton, 
the liquidator, by September 20th. 

Messrs. F. Brown & R. CLowrs (F. Brown, scientific instru- 
ment makers, 13, Gate Street, Holborn, W.C.), have dissolved 
partnership. Mr. F. Brown attends to debts. 


` TURBINE INVESTIGATION AND ADVISORY SYNDICATE (J. Tweedy, 


A. F. Yarrow and Mark Robinson), Sun Buildings, Collingwood 
Street, Newcastle-upon-Tyne.—Partnership which was formed for 
investigating as engineers, turbine and other engineering appliances 
has been dissolved. Mr. R. H. Winstanley, Neptune Works, Walker, 
has beén appointed liquidator, and will attend to debts, &c. 


Trade Announcements.—The WesTiInaHousE BRAKE 
Co., LTD., have secured the exclusive rights, under the Morse chain 
patents, to manufacture and sell Morse rocker joint silent high- 
speed chains in Great Britain and on the Continent of Europe, and 
have just completed a new building at York Road, King’s Cross, N., 
for the manufacture of these chains. The company are prepared to 
supply the chains to suit every description of power transmission. 

Mr. A. H. Hunt, of 115-117, Cannon Street, E.C., has been 
appointed agent in London and suburbs for the sale of the REASON 
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MANUFACTURING Co.’s arc lamps. Owing to the increasing demand 


for Reason arc lamps, the company have extended this department 


of their works at Brighton, and are now making enclosed arc lamps 
for both alternating and continuous current working in the standard 
and also the miniature sizes. They are making a speciality of twin 
carbon lamps, both miniature and standard sizes, for running direct 
on 200 to 250 volts circuits, a great advantage in the case of a 
change-over from low to high voltage. The chief feature in the 


Reason lamps is that they entirely dispense with shunt coils, 
thereby eliminating what has always been a source of trouble to - 


arc lamp users. i 

Messrs. CONNOLLY Bros., LTD., have appointed Mr. ALEXANDER 
Morrison, of 100, Central Chambers, 12, Waterloo Street, Glasgow, 
sole agent for the sale of their manufactures for the whole of Scot- 
land, and he will hold stocks for prompt delivery. 


+ 


“LIGHTING AND POWER NOTES. . 


r 


—— 


Australia,—M kLBoUvRNE.— The report and statement of 
accounts of the city electricity supply undertaking for the year 


ended February 28th, has been issued. The principal items, com- ' 


pared with the figures of the previous year, we give below :— | 
Year ended February 28th — 1905. ^ 1904. 


Total revenue. T ae £69,585 £64,847 
Total working expenditure £34,742 £35,267 
Gross profit 2s x £:M,543 £29,580 
Interest charges £13,395 £12,750 
Sinking fund .. £3,615 £3,500 
Depreciation .. £7,291 £7,000 
Net balance £10,602 £6,329 
Total units sold 8,981,698 8,512,760 
Maximum demand . T 1,700 kw. 1,630 Kw. 
H.P. of motors connected ., 1,326 756 
Equivalent 16-c.p. lamps . 78,118 65.402 
Capital expended to date .. £374,280 £345,823 


Deducting from the profit balance obtained this year the accrued 
deficit on the working of the undertaking to February 28th, 1904, 
there remains a surplus of £9,361. From this sum a special appro- 
priation of £2,000 has been placed to depreciation, aud it has been 
decided out of the annual revenue, from time to time, to recoup 
the cost of the “ changing-over " which has been carried out at a cost 
of £25,556; £6,000 has been set aside to the credit of capital 
account for this. £1,000 has been placed as a first contribution to 
the town fund, and the balance, £361, carried forward. "The total 
amount to the credit of depreciation stands at £21,461. 

A new 1,000-n.». set, together with switchboard extensions, &c., 
were installed during the carly part of this year to meet the 
winter's load. The lighting of the Eastern Market has been 
improved by the substitution of 45 flame arcs. During the year 
the Age newspaper has substituted electricity for steam power for 
driving the whole of its machinery, the motors connected aggre- 
gating 212 H.P., and the Herald has substituted electric motors for 
gas engines for a considerable portion of its machinery, and is 
arranging to adopt electric driving exclusively. The Electric 
Supply Committee has recommended the following reduction in 
the prices of energy, te take effect from June Ist, 1905:— Flat 


rate, from Bd. to 44d. per unit; maximum demand, from 8d. and 2d. ` 


to 7d. and 2d. ; and arc lamps, from £22 to £20, £20 to £18, £17 to 
£15 10s., £15 to £13 10d. The report states that proceedings are 
being instituted against the Corporation, by the Metropolitan Gas 
Co., for an injunction to restrain it from supplying energy under 
the maximum demand system, it being alleged that this is a technical 
infringement of the Electric Lighting and Power Act. Mr. H. R. 
Harper, the city electrical engineer, is to be congratulated upon the 
satisfactory position of the undertaking. . 


Batley.—The annual abstract of the accounts of the 
Corporation, just issued, shows that during the year ended March 
31st last there was a loss of £334, as against a loss in the preceding 
year of £864. The income from the supply of energy was £3,764, 
including £2,220 for energy supplied tothe tramways. For traction 
purposes the receipts in the previous year amounted to £898. The 
gross profit totalled £1,597, and interest and sinking fund charges 
were £1,931. During the year 100,642 units were sold, as against 
31,917 in the previous year. Capital expenditure to date was:—On 
electricity plant, £36,084 ; and on tramways, £44,000. 


Bradford.—Mr. A. S. Blackman, the city electrical 
engineer, has presented a report in reference to the interruption of 
supply on August 9th. This was due to the fusing of two of the 
main cables adjacent to the works. The general supply to the town 
was discontinued at 6.5 p.m. and reinstated at 9.50 p.m. through 
temporary connections. Evidence of the cause of the initial mishap 
was destroyed in the process of the burn-out. 


Continental Notes.—GERMANY.—A municipal elec- 
tricity works is to be established in the town of Scherfelde, West- 
phalia. 

A large generating station of about 5,000 H.P. capacity is about 
to be erected at the collieries of the Deutsch Luxemburgische 
Bergban Gesellschaft at Bochum, Westphalia. The energy is to be 
employed for lighting purposes in and about the mines, and also for 
the operation of an underground electric coal-hauling tramway. 

SwEDEN.—From the Financial Times we learn that a company 
has been formed at Hamstad, under the name of Sydsvenska 
Elektriska Aktiebolaget, for the purpose of generating electric 

ower. The share capital is not to be less than 3,500,000 kronor 
ios £194,500), and not more than 10,000,000 kronor (about 
£505,000). 'The,object of the undertaking is to supply the towns 


and industrial ceníres of the southern part of the province of 
Halland and the western portion fof Scania with electrical power, 
which, in the first instance, will be generated by means of the Lagaa 
waterfall. 

ITrALY.— The provincial authorities of Bergamo have granted a 
concession to the Società per la Ferrorie Ellettrica di Valle 
Brembana to put down a water-power plant on the River Brembo 
at Camerata Cornello for generating electrical energy. 

SPAIK.—À company known as La Electrica del Besaya is putting 
down a plant to utilise the water power of the River Besaya, in the 
province of Santander; the energy generated isto be employed in the 
electrolytic production of caustic soda and chloride of calcium. 


Hitchin.—It is announced that a temporary supply of 
energy will be available by the end of October. The charge will 
be 5d. per unit. 


Frinton-on-Ssea.—Messrs. Christy Bros. & Middleton 


, succeeded in supplying electricity to the town again on Saturday last, 


a week after the destructive fire at their works occurred. By the 
aid of a local contractor, Mr. A. E. Farr, a brick building, 60 ft. x 
'28 ft. x 12 ft, cemented, and with a party wall dividing the 
engine room from the accumulator room, has been erected. The 
40-H.P. Crossley gas engine has been overhauled, aud is running. 
The supply at present is, however, shut down at 12.15 a.m., until 


ihe new battery is in position. 


Jarrow.—A summons has been granted against the 
County of Durham Electrical Power Distribution Co., upon the 
application of the borough surveyor, to compel the former to put 
certain roads which it had opened in proper repair. 


Lanarkshire.—The Middle Ward Committee of the 
County Council has received notices from the Strathclyde Elec- 
tricity Supply Co., and the Clyde Electric Lighting Syndicate, 
Ltd., intimating their intention to apply to the B. of T. for E.L. 
prov. orders. The Strathclyde company purposes asking powers 
to generate and supply electricity within part of Bothwell and the 
parish of Old Monkland, while the Syndicate will seek authorisation 
to supply electricity within the parish of Bothwell. 


Llangollen.— Electric light is to be installed throughout 
the urban area, and the General Purposes Committee has appointed 
a sub-committee to visit towns to obtain information for the 
guidance of the authority. 


London.—MaryLEBoNE.—Pending the completion of 
the Council’s generating station at Lisson Grove, energy is being 
supplied, under agreement, to the Council's. customers by the 
Metropolitan Electric Supply Co. 

HaMrsTEAD.— The mains staff of the Borough Council electricity 
department has recently carried out, practically unnoticed, a very 
creditable feat under the superintendence of the chief assistant 
engineer, Mr. E. Sayer, and to the instructions and plans of Mr. 
G. H. Cottam, borough electrical engineer. Inthe early part of the 
year the Borough Council purchased the undertaking of the late 
Hampstead Electricity Co., including the goodwill of 750 
consumers, for £12,000. Possession was obtained on May 10th, 
and on the following day the Corporation officials commenced the 
work of changing over the consumers. This was no light task, as 
all the company’s mains were overhead, and a large number of 
houses were wired from the top. In addition, as the old supply 
was by continuous current, and the Corporation supply is alternating 
current, every consumer had to be supplied with a new meter, and 
new D.P. fuses were fixed as well. The company’s mains were 
taken down as-each district was completed, and the whole of the 
work was completed by August 21st,, without any dislocation of the 
supply. . | 

Manchester. — An electrician in the employ of the 
Trafford Park Estates, Ltd., was prosecuted last week before the 
County Justices, at Manchester, for stealing electrical energy from 
the Trafford Power and Light Co. It was alleged that the de- 
fendant had tapped the energy supplied to his house before it 
passed through the meter, and thus obtained his light free of cost. 
He gave an absolute denial to the charge. — The stipendiary magis- 
trate, however, said the bench were of opinion that an ingenious 
fraud had been committed. They fined him £5 and costs, or a 
month's imprisonment. 


. New Zealand.—Srratrorp.—The seventh annual report 
of the Stratford Electrical Supply Co. states that the gross income 
for the year's working, 1904-5, was £1,752, compared with £1,807 
in 1903-4. The total expenditure was £1,342, leaving a credit 
balance of £410; from this sum, together with £75 brought forward, 
£867 has been set aside to meet bad debts, depreciation, &c. A 
dividend of 5 per cent. was declared, and a sum of £33 
remained to be carried forward. The number of units sold was 
48,936, against 49,260 in the previous year. <A dividend of 8 per 
cent. was paid on the 1903-4 year’s working, but during the past 
year a wash-out occurred, necessitating extensions to the weir cost- 
ing £370. ^ 


Newport (Mon.).—The Great Western Railway Co. pro- 
poses establishing a new locomotive depót at Mendelgief, and in 
connection therewith has applied to the Corporation for terms 
upon which it would supply electrical energy. 


Pudsey.—The electric lighting scheme was brought 
into operation last week. Energy is purchased in bulk by the 
Corporation from the Yorkshire Electric Power Co. The whole of 
the compulsory area covered by the prov. order has been wired by 
the,Corporation, some 34 miles of cables being laid. 
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Maidstone.—On Wednesday evening last week, there 


was a failure in the supply of energy both for lighting and 


traction at Maidstone. 


Preston.—The Streets. and Buildings Committee bas 
decided to recommend the Corporation to substitute for the present 
electric lighting in the main streets, 95 incandescent gas lamps, 
with two lights each, at a cost of £614. The Council will also be 
asked to give the National Electric Supply Co. three months’ 
notice terminating the agreement for the supply of electric 
light. The Gas Co. has agreed to contribute £150 towards the cost 
of substitution. 


Ripon.—The T.C. has received from the B. of T. an 
intimation that, after careful consideration of all the circumstances 
of the case, the Board has decided to revoke the E.L. order, 1901, 
forthwith. 


Salford.—The annual report of the Electricity Depart- 
ment states that the net profit for the past year amounted 
to £7,514, of which £3,000 has been set apart for depreciation and 
reserve, and the balance contributed towards the reduction of the 
rates. Mr. C. D. Taite, the electrical engineer, points out that the 
sum set aside for depreciation cannot be considered an adequate 
provision for future contingencies. The gross profit for the year 
was £40,696, against £42,860 in the previous year. The diminution 
is due to the reduction made in the price of energy. The capital 
expenditure during the year was £12,206, making a total capital 
expenditure of £542,653. During the year 10,221,907 units were 
generated, 1,409,523 being sold for lighting, 1,411,551 for power, 
184,196 for street lighting, and 5,997,040 for traction. 


South Africa,.—DunBAN.— The Mayor, in his record for 
the year ended July,say that the continued advance of the electricity 
department is very marked, some 540 additional consumers having 
been connected during the past year, bringing the total number to 
3,000. There were also 170 consumers for power purposes. The 
street lighting has been improved by an addition of 25 arc and 323 
incandescent lamps. The charge for energy has been reduced by a 
discount allowance of 10 per cent. 

MippLEBUEG.—At a meeting of the T.C., the town clerk was 
instructed to obtain full particulars of the electric lighting company 
which the submitter of.a lighting scheme claimed to represent. 


Stourbridge,—The Electric Powers Committee has asked 
for permission to negotiate with the Shropshire and Worcestershire 
Electrie Power Co., with a view to the Council taking energy from 
them in bulk on similar terms to those in the agreement formerly pro- 
posed with the Midland Electric Corporation, who found they could 
not legally supply the town, Complaint was made at the meetiug 
of the delay which had taken place in settling the town's electrical 
policy, and notice was given that at the next meeting a resolution 
would be moved instructing the Committee to take steps to generate 
its own supply. This resolution, it was explained, would be with- 
drawn if, by that time the Shropshire and Worcestershire Co. had 
come to terms. 


Warrington.—The report on the past years working 
of the electricity undertaking of the T.C. shows a net profit of 
£1,544. | 


TRAMWAY AND RAILWAY NOTES. 


Ayrshire,—Àt a meeting of the Ayr County Road 
Board recently, a draft agreement was submitted in connection 
with the construction of a tramway from Stevenston through the 
burghs of Salteoats and Ardrossan to Seamill, West Kilbride, by 
the Scottish Electrical Traction Co. A Committce was appointed 
to consider the whole position. 


Belfast,—It is understood that the Corporation will 
make no objection to the application to the Board of Works by 
the Cavehill and Whitewell Tramway Co. for an extension of the 
time for the completion of the works authorised by their Act. 

The reconstruction of the tramway system has now reached 
Royal Avenue and High Street. It is expected that traffic will be 
resumed all over the system by the first fortnight in October. It 
is intended to fit telephone receivers in all the new cars, in order 
that in case of accidents the conductors can communicate with the 
exchange through the street fire alarms. 


Rowley.—The chairman of the U.D.C. and Mr. C. 


Woodhouse have been appointed to attend a conference of repre- 
sentatives of neighbonring local authorities to consider the 
possibility of joint action in future negotiations with the Birming- 


ham and Midland Tramways Joint Committee. : 


Dundee,—The revenue of the-Tramways Department 
for the vear was £45,082, and the expenditure, including interest 
and sinking fund, &c., £45,020, showing a net surplus of £62. The 
working expenditure was £27,800; interest, £6,800; sinking fund, 
£5,120; renewal fund, £3,700; depreciation on machinery and 
plant, £1,400, . The operating expenses per car-mile were 7-1]d. 


Dundee-Broughty Ferry.—Work in connection with 
this scheme is now being carried forward, and it is estimated that it 
will be completed about the first week in December. The line is 
double track throughout with the exception of some three-quarters 
of a mile. Several road widenings, &c., have to be carried out. 
Milton of Monifieth is the situation of the power station and 
depot ; the latter will be 229 ft. long, with accommodation for about 
30 cars. In the boiler house will be installed three Lancashire boilers, 
by Messrs. Carmichael, of Dundee, and in the engine room two 
200-Kw. Belliss-Bruce Peebles sets are to be put down. Messrs. 
Bruce Peebles will also supply the switch-gear. The contractors 
for the work are Messrs. J. G. White & Co. ` 


Glasgow.—The question. of through routes has been 
under the consideration of the T.C., and Mr. Dalrymple, the 
general manager, has issued a lengthy report on the subject. He 
points out that requests have been made repeatedly to have the 
routes, as arranged, altered or split up, but the Committee has con- 
sistently refused such applications, as the number of “ through” 
passengers is very trifling compared. with the number travelling 
from the outside to the centre of the city. It would be ruinous 
for the department, and unsatisfactory to the public, to run cars 
from every district to every other district. Changing cars was 
necessary where there was not a through service to suit each 
individual, and this entailed extra payment; but, with 4d. fares in 
operation, this was reduced to a minimum, and there was no loss of 
time. The responsible officials are convinced that any interference 
with the existing arrangement would be a grave financial mistake, 
concludes Mr. Dalrymple, and they recommend the Committee to 
stand firm on this question. 

The T.C. Committee has met deputations who have asked that 
the tramways be extended from the city in the following direc- 
tions :—— Between Paisley Road and Govan Road; from Giffnock to 
Mearns ; from Cathcart Cemetery Gate to Clarkston ; from Baillie- 
stone to Coatbridge; and from Clydebank to Duntocher. These 
representations will receive careful consideration by the Com- 
mittee. 


London.— METROPOLITAN District RatLway.—On the 
27th ult. electric trains from Wimbledon and Putney to White- 
chapel commenced running. With the exception of the inner 
circle and the London and North-Western trains, the whole of the 
various services run over the District Co.’s lines are now being 
worked electrically. l l 


Manchester and Northenden.—It has been decided 
for the present not to construct the proposed tramway to connect 
Manchester and Northenden by way of Palatine Road, which runs 
through one of the most important residential suburbs, on account 
of the great expense which would have to be incurred in road 
widening. As a substitute for the horse omnibuses now and for 
some time past in use, the Manchester Corporation will put motor- 
omnibuses upon the route. The Chorlton-cum-Hardy residents 
are agitating for an extension of the City tramway line from 
Brooks's Bar to that growing suburb. 


Monte Video.—The Standard says that on July 25th 
the Government approved the Bill for the conversion of the Paso 
de Monno tramway from horse to electric traction, 


New York.—The New York correspondent of the 
Standard says that the New York Central Railroad has purchased 
the undertaking of the Canadian Water Power Co., and has also 
purchased 60,000 H.P. from the American company. The capacity 
of the combined companies is 580,000 H.P. “The New York 
Central's acquisition of these interests is believed to indicate a very 
extensive scheme of electrification on its system, beginning with 
the Syracuse-Buffalo section." 


Paris.—The number of passengers who travelled on the 
Paris Metropolitan Railway during July last was 10,122,390, as 
against 8,008,846 in the corresponding month last year, and the 
amount realised on tickets was 1,737,352 fr. Of this sum the 
municipality receives 561,053 fr., there remaining as net income to 
the company 1,176,299 fr. The length of line now open is about 
19 miles.—Financial Times. 


Plymouth.—When the new section ‘of the Corporation 
tramways to Pennycomequick was inspected on August 5th by Col. 
Druitt, of the Board of Trade, he suggested that the cars should 
carry, in addition to the hand and electric brakes, another brake to 
render it impossible for the trams to run backwards downhill in the 
event of the electric power being cut off, the wheels skidding, and 
the brakes failing to act. Messrs. C. R. Everson, manager of the 
tramways, and W. H. Sleep (Davey, Sleep & Co., engineers, 
Plymouth) have invented a new form of brake to meet the case. 
The invention bas been patented, and on Friday last, a very wet day, 
a test of it was made by the Permanent Way Sub-Committee of the 
Tramways Committee, with very satisfactory results. | 


Rosario.—The Reriw of the River Plate says that the 
Rosario Municipality opened the tenders for the construction of a 
network of electric tramways in that city. Four tenders were 
received as follows :— ; 

(a) Cia. Alemana Transatlantica de Electricidad.—Concession for 
70 years, after which period everything would pasa over to the Cor- 
poration without indemnity of any description. The company to 
hand over to the municipality 54 per cent. of the gross receipts 
whilst the population was under 250,000, 6 per cent. between 
260,000 and 400,000, 7 per cent. between 400,000 and 600,000, and 
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8 per cent. for 600,000 or over. Whatever the population, the 
quota to be paid to the municipality would never be less than 
5 per cent. during tbe first 25 years, 6 per cent. between 25 and 
50 years, and 7 per cent, from 50 to 70 years. In case the gross 
receipts per kilometre of line were in excess of $45,000, the muni- 
cipality to receive 12 per cent. of the supernvit. 

(b) Juan O'Connor & Co.— Concession 55 years; to deliver to the 
Corporation 5 per cent. of the gross receipts during the first 14 
years, 6 per cent. for the second 14, and 7 per cent. for the 

remainder. 

^. (e) Dick, Kerr & Co., Ltd.—Concession 75 years, with 4 per 
cent. during the first 35 years, and 5 per cent. for the remaining 
period. 

(d) Belgian Co. (in representation of the following companies: 
Anversoise de Tramways et d'Enterprises Electriques, of. Antwerp; 
Mutuelle des Tramways, of Brussels ; Banco Comptoir, of Brussels).— 
Concession 55 ycars, with 6 per cent. during the first 10 years, 7 per 
cent. for the second 10, and 8 per cent. for the remaining 35. 

(a), (b) and (d) are prepared to purchase the horse lines. 

The Municipality will probably arrive at a decision some time in 
September. 


St. Petersburg,—Laffan's agency reports. from St. 
Petersburg that the T.C. has invited 220 of the largest foreign firms 
to compete for constructing the town electric tramwaye, the 
designs and prices to be lodged by October 28th next. 


South Afriea,—DvnRBAN  (NaTAL)—At a meeting of 
the T.C. on.June 27th, the borough engineer reported on the neces- 
sity of proceeding with additions to the present car-shed at the 


electric power station, and it was recommended that tenders be 


invited for the work. The tramway manager reported on the 
necessity of having 10 additional cars, as out of the present 46 
cars, 44 are in use every evening. It was recommended to refer 
this matter to the incoming Council. Advice by the last mail 
says that the six trailers had just arrived, and were being put 
together. 

The Mayor's minute for the municipal year ending July, says 
that during the year 4°53 miles of track have been laid and clec- 
trically equipped, which brings the total length of tramway lines 
up to 24:41 miles. An additional income will be obtained from 
advertisements on the cars, whereby a yearly revenue of £1,600 
will be secured for the next five years. 

Port ELIZABETH (CAPE CornoNY) — The second electric tram 
accident within a mouth is reported from Port Elizabeth. On 
August 2nd, when an early morning car of the double-deck type 
was coming down Walmer Road an axle broke just before a curve 
into South Union Street, with the result that the car left the rails 
and caught the verandah of the Tyrone Hotel. Fortunately there 
was only one passenger, and he, with the driver and guard, escaped 
uninjured. 

JOHANNESBURG ((TRANSVAAL).—' The Council of August 2nd passed 
the recommendation that three four-wheel type ears should be 
ordered at a cost of £1,800 for the conveyance of goods and other 
traffic on the electric tramway system. It also accepted the tender 
of Messrs. Strong & Moore, the present contractors for the track, for 
the third section of tramway track amounting to £51,808. The 
matter of the general manager and station engineer appointments 
was discussed in Committee. It is anticipated by the T.C. that 
the steam tramway will be electrified before the end of the year. 


South America.—Bvexos Ayres.—The Mayor has 
reported favourably on the request of the Buenos Ayres Electric 
Tramway Co. to be allowed to construct a brauch line to Palermo. 

The Municipality has granted a concession to Messrs. Varela, 
Cuneo Hnos, for the construction and working of an electric tram- 
way for a period of 60 years, joining up with the one for which they 
hold a concession from the confines of the Municipality to the 
Tigre. 


Tramway Time Tables.—Mr. CHARLES CHALLENGER, 
the enterprising trafic manager of the Bristol Tramways and Carriage 
Co., has just issued a pocket time-table for the use of passengers. 
A supply of copies is carried in all cars in small boxes and all and 
sundry are invited totake onc. The table gives at a glance on each 
route the number of minutes a car is occupied in running over cach 
section, and the first and last car for week days and Sundays, 


Warrington.—The last annual report on the municipal 
tramway undertaking shows a net profit of £451. "This sum goes 
to the reduction of the previous year's deficit. 

Wimbledon.—The Corporation has ~disapproved of 


plans submitted by the London United Tramways in respect to the 


proposed laying of H.T. cables between the central power station at 


Chelsea and the projected sub-station at Kingston. Notification 


has, however, been given that the Council is prepared to approve | 


of the cables being laid along another route (which, it is contended, 
is shorter and more convenient) subject to the position of the 
cables being satisfactory to the municipal sarveyor and electrical 
engineer, and to the cables heing laid upon aconerete bed at least 
3 in. thick. The local authority objects to any streets in the 
district being disturbed for the purpose of laying ‘cables, unless the 
company is prepared to proceed continuously with the "work. 


Wolverhampton.— The town clerk has received 
from the neighbouring local authorities of Willenhall, Bilston, 
Sedgley, Coseley, &e., the necessary, assents for which the 
Tramway Committee has been waiting, authorising tramway 
intercommunication with those districts. Now that this has 
been obtained, immediate steps are to be taken for the equip- 
ment of the Wolverhampton cars by affixing the necessary trolley 
standards and other apparatus required to connect with the over- 


head lines of the B.E.T. system outside the borough boundaries, 
and for the attachment of contact skates along the under portion of 
the company’s cars to enable them to run along the Lorain system 
into Wolverhampton. No time is to be lost in carrying out this 
work. 


TELEGRAPH AND TELEPHONE NOTES. 


Berlin Telephones.—The Berlin correspondent of the 
Morning Advertiser says that telephonic communication within the 
German Empire continues to make proyress, and to-day it is 
possible to speak from Berlin to more than 2,600 places. There are 
280 trunk lines which radiate from Berlin outwards. The telephone 
exchanges in Germany suspend all work when a thunderstorm is in 
progress, but this will be no longer the case when all the sub- 
scribers’ wires are laid underground. This, it is anticipated, will be 
effected before October, 19006. 


Durban Telephones.—The new , municipal telephone 
exchange has just been taken over by the Council. Its internal 
equipment consists of a switchboard for 2,520 lines with an 
ultimate capacity of 7,200. Good progress has been made with 
the installation of the central battery system, in connection with 
which nearly 15 miles of cable have been laid, and there is every 
prospect that within a few months it will be in operation. The 
number of subscribers has increased by 78 during the past year, the 
total now being 1,013. The total number of calls during the 
year was 3,374,912, the average per subscriber being 9°7 per day. 
Subscriptions for the year amounted to £11,407 10s. 


.. leeland Cable.—BHeuter's Copenhagen agent says it is 
announced from Reykjavik (Iceland) that both sections of the 
Althing have now finally approved the agreement with the Great : 


Northern Telegraph Co. for the establishment of cable communica- 
tion between Iceland and the Shetland and Faróe Islands. 


Indian Telegraphs.—We sometimes have had the mis- 
fortune to find that a passenger could travel quicker by rail, than 
his messages by wire, over the East India Railway lines. But all 
that is to be changed. Sanction has been accorded to the pro- 
vision of new telegraph instruments between Burdwan and Delhi 
stations in place of those at present rented by the East Indian 
Railway from the Government Telegraph Department. The cost 
amounts to about Rs. 40,000.— nd en Engineering. 


The Newfoundland Cables, — The  Lwiy Sail 
announces that Sir Robert Bond, the Premier of Newfoundland, 
will leave for London shortly, to negotiate a loan of £400,000 to pay 
the Reid telegraph award and for the laying of the new cable con- 
necting the island of Newfoundland with Canada. 


The Telegraph Service.—A suggestion is to come before 
the autumn meeting of the Association of Municipal Corporations, 
to urge upon the Postmaster-General the necessity for a continuous 
day and night and Sunday telegraph service to be provided in 
all towns where the populati ion exceeds 50,000. 


Telegraphie Interruptions and Repairs :— 


CABLES, INTERRUPTED. REPAIRED. 
Trinidad-Demerara (No. 1) on vs ; 
Bt. Lucie-Martinique .. "S is vis .. May 7, 1902 
Dominica-Martinique .. S A vs .. May 7, 1902 
Cayenne- Pinheiro oe es P 
Reissa-Issa (Yemen) Camaran 
Tarifa-Tangier . ee E ; 
Closed V ladivostock -Nagasaki M ae .. Feb. 9, 1904 

Port Arthur-Chifu .. s Pe .. Mar. 9, 1904 
Jüimaics: Colon .. "a «s à .. Jan. 5, 1905 
Bolama. Bissao is EM 
Iquique-Antofagasta — .. s 
Cadiz-Tenerif es ee ae 

LANDLINES. z 
Puerto-Barrios .. si T v i^ 
Kertch-Soutehoum à ee 
Alaska landlines .. 

Communication with Brazil via Galv eston 


.. duly 21,1905 .. — . 
. July 20, 1905 .. ee 


.. July 28, 1902 .. 
ee Sept. 27, 1904... oe 
.. Aug. 27, 1906 .. iie 
.. July 18, 1905 . 


Telephones v. Tramways—In the Bill Chamber of 
the Court of Session, Edinburgh, Lord Ardwell on Monday had 
before him a note of suspension ; and interdict at the instance of the 
National Telephone Co., Ltd., against the Falkirk and District 
Tramways Co., Ltd.  Complainers asked interdict against the 
respondents erecting poles and wires and other apparatus in con- 
nection with their electric tramways within such distance as would 
endanger the complainers’ wires and apparatus or interfere with 
or impede the telephonic communication along or by means of the 
same, and also from turning on electric current within such dis- 
tance as would endanger the complainers’ wires and apparatus. 

Complainers based their action on certain sections of the Tram- 
ways Act of 1870, incorporated in respondents’ special Act, as 
affording protection against interference with their telepbonc 
wires. Respondents contended that these provisions were not 
applicable, in that tramways worked on the trolley system 
ot electric traction were not in contemplation by the legislature 
when the Act of 1870 was passed, and they relied upon certain 
sections in their special Act and regulations made by the Board of 
Trade in pursuance thereof, as definiug the measure of protection 
atforded to the complainers. 

His Lordship, in respect of an arrangement between the parties, 
whereby the alterations on the complainers’ wires are to be carried. 
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out by them nnder reservation of their claims against the respon- 
dents, if liability therefor should ultimately be established, refused 
the note, 


Telephone Regulations.—The Post Office circular 
of 29th ult. states that on Ist inst. calla may be accepted from 
Post Office telephone exchange: subscribers to the National Telce- 
phone Co. in the same area or vice versa. 

In the absence of special instructions, subscribers at the unlimited 
service rate will not be charged extra for such calls ; bnt in the 
case of message rate subscribers, intercom munication calls must be 
registered as locul calls. A call for a company's subscriber on an 
exchange at another town or village in the same area should bo 
registered as (wo calls in all cases in which a subscriber of the 
company is char. ed 2d. for a similar call. Inquiry should, when 
necessary; be made of the company's local representative as to the 
charge made to th»ir message rate subscribers in such cases. Inter- 
communication calis will be reckoned against the 30s. minimum 
payment by messa: e rate subscribers. 

In the case of an intercommunication call made from a post 
office call office, t e charge for each three minutes’ conversation 
will be the same as the charge made to a message rate subscriber for 
an intercommunication call. 

No intercommunication call may exceed six minutes if any other 
call is on hand. Where such calls are effected over trunk junctions, 
care must be taken that they do not cause delay to the trunk 
traffic. Any case in which intercommunication calls have a ten- 
dency to interfere with trunk or telegram work should at once be 
reported. 


Wireless Telegraphy.—The Daily Teleyraph says that 
during the voyage of the United States cruiser Brooklyn to France 
recently, tests were made to determine at what distance messages 
could be received from shore stations. According to an official 
report made by Lieut. Kaiser, the longest distance at which mes- 
sages wcre read during the daytime was 540 miles, while at night a 
dispatch came quite distinctly, almost twice as far, 1,100 miles. 
The report does not state which of the wireless systems was used. 

Advices from Australia by the last mail, report that the Wireless 
Telegraphy Bill was read a first time in the Senate of the Common- 
wealth Parliament at Melbourne. ‘The purpose of the Bill is to 
give the Postmaster-General the exclusive privilege of establishing, 
maintaining, and using stations and appliances for :— 


(«) Transmitting messages by wireless telegraphy within Aus- | 


tralia and receiving messages so transmitted. 

(b) Transmitting messages by wireless telegraphy from Australia 
to any place on ship outside Australia; and 

(cr) Receiving in Australia messages transmitted by wireless tele- 
graphy from any place or ship outside Australia. 

Licenses may be granted by the Postmaster-General to erect, 
egtablish, maintain, or use stations and appliances for tht purpose 
of transmitting or receiving messages. Except as authorised by the 
Act no person shall carry on wireless telegraphy under a penalty of 
£500. The provisions of the measure are not to apply to His 
Majesty's Navy or to ships arriving from places outside the Com- 
monwealth, but as regards the latter, appliances are to be subject to 
the control] of the Postmaster-General, and can only be used by his 
authority. 


Wireless Telegraphy and Moving Trains.—The 
recent railway accident near Spremberg, whereby a number of 
persons were killed owing to onc train running into another on a 
line whick is only of single track, and which was caused by a 
momentary error on the part of a station official, has brought 
forward the question of using wireless telegraphy for communica- 
tion between stations and trains in motion on the German rail- 
ways. It seems that the ofticial knew he had made a mistake, as 
after the train had started, he tried to stop it by calling out, but 
this was of no use, and the ordinary railway telegraph service was 
either not employed or was too late to avert the accident. The fact is 
recalled that two yeafs ago experiments were made on the military 
railway between Berlin and Zossen. The telegraph stations along 
the line were equipped with receivers and transmitters, and a 
similar apparatus was arranged on the trains. "lhese experiments 
were continued a few weeks ago, when it was clearly shown that 
the wireless telegraph station on the moving train was at any 
moment in touch with any telegraph station along the route, and 
that intimation could be immediately given of any irregularity, 
accidents, &c. Similarly, it is possible from any station to warn 
the driver of a train in motion against the danger of collisions, 
obstructions on the line, and other dangers incidental to the track. 


- 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Ashton-under-Lyne.—September 2nd. One 500-kw. 


D.C. generator, water-tube boiler, superheaters, &c. See “Official 
Notices " August 18th. 


Austria.—The municipal authorities of Reichenberg, 
Bohemia, are about to invite tenders for the establishment of a 
ae central station in the town for electric lighting and power 
supp y- n Žž ' 


Belfast.—September 4th.^ Coal for the electricity works 
for one year from October st. Specifications from Mr. V. A. H. 
M'Cowen, City Electrical Engineer, East Bridge Street. 


Bishop Stortford.—September 26th. The U.D.C. is 
inviting tenders for lighting such of the public streets as are at 
present lighted, for two or three years from September 30th, 1906. 
Thomas Swatheridge, Clerk of the Council. 


Dublin,—September 1st. The Lighting Committee 
invites tenders for the electric lighting ef the Tara Street Baths. 


Dublin,—September 18th. Sub-station switehboards, 
transformers and mains, for the Corporation. See ‘ Official 
Notices" to-day. | 


France.—The municipal authorities of Dax (Landes) 
have just invited tenders for the concession for the public and 
private electric lighting of the town during a period of 35 yenrs. 


Glasgow.—Sept. 4th. Electric goods elevator fer the 
Corporation electricity department. Specifications from Mr. 
Lackie, city electrical engineer. (Deposit £2 2s.). 


Ipswich.—September 14th. Crompton dynamo aud 
motor, also a battery booster, and switchboard alterations, for the 
Guardians. Mr. E. McGregor Duncan, Consulting Engineer, 27, 
Old Queen Street, Westminster. Specifications from Mr. R. J. 
Kent, Clerk to the Guardians, 19, Tower Street, Ipswich. 


London,—September 5th. 
cables, including manholes, &c., for’ the L.C.C. 
Notices " August 11th. 


London.—September 29th. Thirty-four tramcar bodies, 
trucks, equipments, &c., for the L.C.C. See “Official Notices” 
to-day. 


Mussoorie (India).—October 23rd. Supply and erec- 
tion of steel power pipes, water motors, alternators with exciters, 
switchboards complete, transformers, induction motors, pumps, 
"workshop machines; also bare copper overhead mains, insulators, 
and lightning arresters, arc and incandescent lamps, telephone 
equipment, workshop tools and general stores. See “ Official 


Notices " July 14th. 


Oban.—September 11th. Feeders and distributing meins 
for the T.C. See “ Official Notices " to-day. 


Pembroke.—September 22nd. Mains, arc lamps and 
pillars, metefs and switchboard panels, for the U.D.C. See “ Official 
Notices " August 25th. 


Pontypridd.—September 2nd. Permanent way for the 
U.D.C. See “ Official Notices" August 11th. 2 


Roumania.—Tenders are invited for & concession for 
lighting the town of Tulcea by electricity. ‘Tenders are to be 
delivered within two months (Curierul Financier, dated August 6th), 
and full information may be obtained from the authorities of the 
town. The upset price is fixed at 500,000 francs. 


Salford.—September 2nd. Water softening and purify- 
ing’ plant for the electricity department. See ‘ Official Notices " 
August 18th. 


- Salford, —September 14th. Electric wiring of the new 


Council Schools. See “ Official Notices " to-day. 


Spain,—Octoher 14th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until October 14th for the 
concession for the construction and working of an electric tramway 
in Saragossa. Particulars may be obtained from, and tenders are 
to be sent to, El Ministerie de Obras Publicas, Madrid. 


Stockport.—September 14th. Electric lighting cables 
for the electricity department. See ‘ Official Notices " to-day. 


Tyrol,.—Tenders are being called for by the authorities of 
Telfs (Tyrol) for the construction of an electrical plant. 


War Office.—September 1st. Tenders invited for the 
purchase of surplus boilers, dynamos, &c., at Bermuda, Barbados, 
St. Helena and Woolwich. See “ Official Notices " July 7th. 


Watford.—September 18th. Steel chimney for the 
electricity department. See “ Official Notices " to-day. 


Stoneware ducts for electric 
See “Official 


CLOSED. 


Bexley.—The U.D.C. has accepted the tender of Messrs. 
J. Q. White & Co. for the repaving of the tramway track between 
Avenue Road and Sandford Road, at £749. . 


Bombay.—The Bombay Electric Supply and Tramways 
Co., Ltd., has placed ar order with the Brush Electrical Engineering 


. Co., Ltd., for sample single-deck and double-deck tramcars complete 


with trucks and motor equipments, - » 


— M | | 
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Bristol.—The Docks Committee have accepted the tender 
of Messrs. Holt & Willetts for the supply of electric lifts for th 
new tobacco warehouse at Cumberland Basin. 


Mansfield,—The T.C. has accepted the tender of Messrs. 
Sansom Bros. for the supply of pipes to the electricity works. 


Neath.—The R.D.C. has accepted the ender of Messrs. 
Jobnson & Phillips for four sub-station switchboards for the 
districts of Skewen, Melincrythan, Cadoxton and Aberdulais. 


Port Elizabeth,—At a recent meeting of the T.C. some 
discussion took place as to whether the eleven tenders received in 
connection with the electric light cables should be opened in public 
or referred to committee unopened. Eventually, they were opeued 
and referred to special committee :— 


David Fowlds is £7,244 9 0 
Dollery & Strange.. . 28,101 19 2 
Holland & Vardy (troughs) .. 2,184 14 4 
Standard Estate Co. (troughs).. 2,179 10 0 
F.J. Middleton .. - is 7.312 8 9 
Griffiths & Co. (troughs) 9453 4 11 
A. G. Knight & G. Allen 12.740 11 9 
Wills & Davey (troughs) 3,419 17 11 
W.M. Smith sa 6141 5 6 

2,044 11 7 


Carter & Co. (troughs) 2 
H. J. Beckett as " 


Stockport.—The B.G. has accepted the tender of Messrs. 
Strode & Co., of London, for electric cables in connection with the 
E.L. installation, at £515. Messrs. Johnson & Phillips, Ltd., 
tendered at £517 10s. 

When the tenders came before the meeting of the Guardians 
Mr. Hollinshead wished ‘to know whether they had been 
advertised for in the usual way ? On the chairman stating that they 
had not been advertised for, Mr. Hollinshead asked whether the 
tenders had been opened by the Committee or the architect ? The 
clerk replied that the architect had submitted the two tenders. 
Mr. Hollinshead did not think it was fair for the tenders to be 
dealt with by the architect, especially seeing that there was only a 
ditference of £2 10s. in a contract of £500. He wanted to know 
Whether any other tenders were to be dealt with on the same lines, 
At a later stage in the discussion the clerk explained that the 
Committee asked the architect to get onetender and he got another 
to check the first bv. The second one was £2 10s. more than the 
first. Councillor Sharples thought they were too much in the 
hands of the architect. Mr. Berry contended that the business had 
b:en properly carried out, and that they had accepted the tender of 
the best firm they could lay hands on. The minutes were confirmed. 


14,583 0 0 


BRITISH ASSOCIATION ADDRESSES. - 


ee — — 


The Presidents Address.—'The first part of the Presidential 
Address delivered by Prof. G. H. Darwin, F.R.S., &c., before 
the members of the British Association at their meeting in 
South Africa, was read in Cape Town on August 15th last, 
and has already been referred to in our columns. The second 
portion was postponed until the arrival of the visitors in 
Johannesburg, and was given on August 30th. The address, 
us a Whole, dealt with natural selection (or its equivalent) 
in inanimate nature; the earlier part, treating of the sur- 
vival of the fittest chemical elements, compounds and mix- 
tures in and on our own globe, the concluding part having 
reference to the solar system and the stellar universe. Prof. 
Darwin sketched briefly the manner in which the existing 
solar system, and as much of the universe as we are able to 
think about, are assumed to have attained their present 
forms either according to Laplace’s nebular hypothesis, or the 
meteoritic theory. He considers that each of these supposi- 
tions contains a certain proportion of truth, although they 
teud to be antagonistic; and he holds the forces which have 
produced the present configuration of the heavens as analogues 
of the natural selection that has directed evolution on the 
earth. For instance, in a system consisting of a sun and a 
large planet with a large number of small bodies moving in 
all sorts of ways, most of those small bodies will sooner or 
later fall into the sun, some of the remainder will fall into 
the planet, but the residue, having been travelling in per- 
petual orbits, will survive. Most of the latter, however, will 
be unstable, because forces, such as tides; will gradually divert 
them from their safe path, but a few will be immortal. 
Prof. Darwin proceeded to enlarge upon this theme in a 
fashion that lies somewhat outside our purview ; but towards 
the end of his speech he touched upon the quarrel which 
has existed between geologists and physicists since the days 
of Helmholtz’s calculation respecting the age of the earth. 
Investigators of tidal friction have suggested that 500 or 
1,000 million years have elapsed since the birth of the moon, 
pure geologists have asked for between 50 and 1,000 million 


years, but physicists have asserted that at the rate at which 
it is now emitting energy, the sun can only have been active 
for 20 million. The discovery of radium seems to solve the. 
discrepancy, for it has been shown at length that concentra- 
tion of matter is noL the only source whence the sun may 
draw its heat; and there is every probability that radium 
exists in the sun. The amount of energy needed to propel 
a 12,000-ton ship 6,000 miles at the rate of 15 knots is 
usually obtained from 5,000 to 6,000 tons of coal ; but it is 
also contained in 22 oz. of radium. _ 


NOTES. 


‘ 
La ee 


Correspondence.—We have received too late for publi- 
cation this week, a letter from Messrs. E. Bennis & Co., Ltd., of 
Bulton, regarding our last week’s Note on “ Evaporative Trials of 
Bennis Plant." This will appear in our next issue, 


e 

Prof. Ayrton and Electric Power on the Rand.— 
At a meeting of the South African Association of Engineers, Mr. 
G. A. Denny, the newly-elected President, who took the chair, 
extended a hearty welcome to Prof. W. E. Ayrton, from England, 
who was visiting South Africa as a member of the British Associa- 
tion. The chief item on the agenda was a paper by Mr. A. Spier, 
on * Electric Power Supply in Mines, with Special Reference to 
Large Winding Plants.” Upon the termination of the paper, Prof. 
Ayrton expressed his appreciation of the Association's welcome, 
and referred to the pleasure of his visit to South Africa. In con- 
nection with the discussion of the evening and the economical 
storage of electrical energy, he declared that he failed to see why 
the use of electrical power was so restricted on the Rand to-day. 
If electric driving is not found advisable for the single property 
obliged to generate its own power, why were there not large cen- 
tralisation schemes to serve several mines? So far as he could see, 
the engineers of the Rand were agreed as to the efficiency of clec- 
tricity for general mining purposes, readily acknowledged its 
advantages, and then went no further.. . 


Sir John Pound on Motor-Omnibuses. — In the 
course of his half-yearly speech to the shareholders of the London 
General Omnibus Co., Sir John Pound made some, interesting 
observations relating to motor-omnibuses. He said that out of the 
profits of the half-year the board had again carried another £20,000 
to the motor fund, so that during the year they had set aside 
£40,000 for experimental motor services. Of that sum they had 
used up to June 30th £6,800, and had £33,000 in hand. The 
directors had organised a repair department under a competent 
engineering expert, had trained practically a number of drivers, 
built omnibus bodies in their coach factory, and as the chassis were 
delivered they would be prepared to put more motor-omnibuses on 
the roads under the most favourable working conditions. They 
had expected ere this to have had a larger number of motor- 
omnibuses at work. "Those delivered had all been behind time; 
some were found on examination to, be unsatisfactory, and the 
board preferred to wait for machines which they believed to be 
rehable and durable, rather than put a number of vehicles on the 
road, which would probably result in a heavy ‘working loss. He 
believed that the motor-omnibus had come to London to stay, but 
he was equally convinced that some of those now working in our 
streets would cause their proprietors to wish they had not embarked 
in so speculative an enterprise. For the first few months, or a 
year, there was little or no difficulty in showing a good profit on 
the running of a service of new motor-omnibuses, but maintenance 
charges increased with the age of the vehicles, and it would be of 
interest to watch the results of those undertakings which were 
dependent on motor-omnibuses alone. For some years to come 
horse traction, which had given such good results in the past, would 
be the backbone of the company. 


The * Times." — We can hardly congratulate the 
Editor of the Engineering Supplement of the Times on his 
success as exemplitied in an artitle entitled, “An Innovation 
in Telegraphy." Ignorance is sometimes admitted as a justifi- 
able plea, but we know that in the ''Pilgrim's Progress,” a 
gentleman of that name had a warm time of it. Seriously, 
however, it is a matter for much regret that subjects of the 
kind referred to in the article in question, are not dealt with 
by experts, instead of by those who evidently have no know- 
ledge whatever of what they are writing about, and who talk the 
usual nonsense as to “far-reaching improvements,” “a great 
impulse will undoubtedly be given to the science," &c. We are 
told, "By & very simple means, it is asserted that defective 
insulation can be overcome, and the capacity of the wires or ‘ leads ’ 
(sic) can be vastly increased.” Briefly speaking, the arrangement 
devised by Signor Magini appears to be the well-known (not to 
the Times engineering editor, however) Cardew vibratory system, 
with a coherer as a receiver, and its far-reaching capabilities, we 
are informed, are as follows:— 

“The device works equally well whatever the distance between 
the telegraphic stations and whatsoever the material condition may 
be of the wires in use on existing lines. There would thus be no need 
to make alterations in exist services, but it may be pointed 
out that with the new system telegraphic communication may also 
be carried out under existing generic conditions by means of very 
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thin wires, instead of the thick and expensive conductors or ‘leads’ - 


now generally employed—a point of exceptional importance, 
especially in connection with the erection of new installations. All 
competent (!) persons will at once recognise the importance of the 
innovation from the" above brief remarks as to the actual condition 
of telegraphic wires. As a matter of fact, interruptions in tele- 
graphic services depend almost always upon defective insulation of 
the conductors (especially during bad weather), upon short circuits, 
orupon ‘ earths’; fortunately, all these causes have no effect at all 
upon the transmission of the new currents selected and practically 
employed by Signor Magini. These currents are of an oscillating 
character and neither disturb nor are disturbed by ordinary 
currents—a fact the significance of which cannot escape the 
attention of those who understand anything about telegraphy (!) ; 
furthermore, they have the singular property of rapidly passing 
over electric conductors even when such ‘leads’ are imperfectly 
insulated (whether due to bad weather or other causes) or if they 
have not been insulated at all, and also if short-circuited to earth, 
or if the continuity be interrupted. To put the matter briefly, the 
new ‘Magini system’ ensures perfect telegraphic communication 
under even the worst possible conditions in the electric status of 
the leads." (1!) 

"With the new Magini system the use of cumbersome and 
expensive batteries of cells or accumulators at telegraphic stations 
becomes a thing of the past." 

“A further, and very valuable, application of this system lies in 
its practicability for use in submarine work; not only does it 
double the power of the cable, but it also enables two messages to be 
sent together over one and the same cable." 

Criticism of the brilliant knowledge of the subject, as displayed in 
the foregoing extracts, is hardly necessary. 'There are few of our 
readers, we hope, who, if they were really ignorant, would care to 
let the world know the fact in such an unblushing manner. 


Mishap at Rochdale Electricity Works.—There was 
a partial shut-down at the Rochdale municipal electricity works on 
Saturday last, the 26th ult. From an official account we gather 
that the particulars of the affair are as follows:—At about 8.30 p.m. 
the main fuse on one of the generators supplying the lighting 
mains blew, and as only one machine was then running, the 
supply, of course, was cut off from the town. The generating plant 
consists of direct current machines and three-phase alternators, also 
a motor-alternator which is capable of receiving three-phase cur- 
rent, and generating for either tramway or lighting purposes, and 
also vice versa. At the time mentioned one machine was running 
the lighting load, and another the traction load. The latter was 
assisted by the motor-alternator receiving its supply from one 


of the steam-driven alternators, the exciting current for the 


steam alternator and also the motor-alternator being supplied 
from the lighting bus-bars. The condensers and station motors 
were also being supplied from the lighting bus-bars as well as the 
lighting arrangement in the station. The blowing of the fuse cut 
off the excitation of the alternators, and also the supply to the 
various motors and station lighting. The loss of vacuum threw off 
the steam sets on to the atmospheric exhaust main which naturally, 
to acertain extent, reduced the power of the sets. The traction 
load was too much for the p.c. machine supplying it, and was further 
added to by the fact that the motor-generator losing its 
excitation on the a.c. side, the D.c. side received current, and was 
motored off the traction bus-bars, the a.c. machine becoming a 
generator driving the a.c. steam generator, thus throwing a 
heavier load still on the traction machine. The latter started 
pulling up, and it was necessary to trip the automatics on some 
oi the traction feeders frequently, so as to relieve the 
machine. It was abont half an hour before the tramway supply 
was righted, but it was never totally stopped. As the machine 
fuses on the lighting board had not previously given any trouble, it 
appeared probable that it was due to some fault on the mains 
(during the last few days a number of faults have occurred due to 
cables being damaged during tramways construction, and also to 
some work carried out by other departments of the Corporation). 
it afterwards proved that the fuse had been faulty. A separate 
machine was run up to take the station lighting and motors, and in 
the meantime the lighting network had, to a certain extent, been sub- 
divided. Some difficulty was experienced inrecommencing the supply 
as, of course, only having motor-balancers and a motor-generator, 
which alone would not be sufficient to take the load, the engines 
had to be run up and kept on the stop valve until such time as the 
balancers could be put in. As soon as this was done, the various 
sections of the distributors had to be re-connected, which accounted 
for the main portion of the delay in renewing the supply. The 
various sections of the town were out for periods varying from 
10 minutes to 14 hours, but by 10 o'clock everything was straight 
again. 

This is the first complete shut-down due to any fault in the 
generating station since the plant commenced supply in October, 
1900, and it is not a bad record when it is remembered that during 
that time, for many months Mr. C. C. Atchison and his staff had to 
run without any spares, and, further, that during the last winter 
both the traction and lighting switchboards were completely dis- 
mantled, and temporary arrangements had to be made until such 
time as the reconstructed boards could be erected and connected up 
in their new positions in the switch room. 


Electrie Shoek Fatality.—It is reported in the daily 
Press that, on Monday, Mr. Sidney Dixon, aged 21, an employé of 
Messrs. Dick, Kerr & Co., Ltd., while showing an assistant which 
eae fed bg hy v x e: at T eR power station of the Hastings 

and on a live and was killed instantly. 
The inquest was to be held yesterday. = | d 


New Zealand Water Power and Electric Railways. 
—The Times in its Engineering Supplement says :—“ The Govern- 
ment and the people of this colony are at the present time devoting 
a good deal of attention to the question of the development of cheap 
electrical energy from the natural water supplies, and in connection 
with this subject a report from a Swiss expert, M. Edmund Allo, on 
the transformation of railways by electric traction has just been 
presented to Parliament. In the course of this report M. Allo 
says :—' The cost of equipping the present 3 ft. 6 in. line electrically 
would be the cost of trolley-wire overhead and the copper bonding 
of the present road-bed, which can be calculated at about £300 per 
mile. The electric locomotives, containing each 2 X 64 = 128 H.P., 
would be sufficient to run all your ordinary trains on the existing 
grades. I understand that the power used in the whole of the 
North Island for the railway engines amounts to about 4,000 H.P. 
By taking rotary transforming units of 500 H.P., at a cost all com- 
plete of about £4,000 per unit, eight units would be required for 
actual working, and two units as a reserve—that is, in.case the 
whole of the transformation from steam to electricity would be 
made at once. The three-phase alternating current with 50,000 
volts primary potential could be transformed on the electric loco- 
motives into 2,000 or even 550 volts alternating three-phase 
current, doing away with the rotary transformers which change the 
alternating three-phase into 550-volt direct current, thereby saving 
expense and simplyfying the whole system. Of course, if only part 
of the lines should be equipped, from one to several rotary trans- 
formation units could be put up. The electric locomotive would 
pull the present cars. All over the world the economy of electrical 
power over steam has been calculated at 40 per cent. There are 
about 1,000 miles of railways in tne North Island south of Auck- 
land. Theequipment without the power station can be reckoned 
at about £500 per mile; 1,000 miles would therefore cost 
£ 500,000.’ » . 


Appointment Vacant.—Station engineer for Dartford 
(£100). 4 
Electrolysis with Alternating Currents,—4A paper 


dealing with the above subject was read before the German Bunsen 
Society at its last general meeting by Dr. Le Blanc, of Carlsruhe. 
He pointed out that an alternating current does not act upon 
copper electrodes in a copper sulphate solution, because the metal 
dissolved when the current is passing in one direction, is deposited 
when the change occurs. But a permanent effect is produced, and 
Faraday's law obeyed, whenever there is opportunity for the 
deposited metal to enter into combination (e.g., copper in cyanide 
solution) or to be converted into an insoluble compound (c.g., lead 
in carbonate solution, where white-lead is formed) before the 
current alters in direction ; and also when some other reaction takes 
place more easily than the deposition of the metal (zinc in acid 
solution). The speed of the reactions in question and the frequency 
of the current play important parts in the process. If the frequency 
is low, an electrode may be completely dissolved ; if the frequency 
is somewhat higher, dissolution may be imperfect, and if it is very 
rapid, the electrode may be unattacked. Again, if the current is 
asymmetrical, t.e., if one period is three times as long as the other, 
the electrode which serves as anode for the longer time will lose 
50 per ceut. in weight, and the other will gain the same amount. 
When copper is melted and quenched in alcohol, it exhibits an 
abnormally low potential, and it does not dissolve as readily as it 
increases in weight; in the above case, therefore, the electrode 
acting as cathode for the longer period increases more than 50 per 
cent. It is also curious that the newly deposited copper shows the 
low potential of the original electrode, viz., a potential 0'013 volt 
lowér than that of ordinary crystalline copper. Metals that become 
passive when used as anodes with a direct current, exhibit the 
property of dissolving more freely with an alternating current, as 
the frequency rises up to a certain point, after which a greater 
frequency causes them to dissolve lessfreely ; and there is probably 
some connection between this maximum point and the speed with 
which the metal assumes the passive condition. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. } 


Central Station Engineers.—Mr. J. F. THomas, who 
has been acting as resident engineer in Johannesburg for Messrs. 
Mordey & Dawbarn, the consulting engineers to the T.C. in con- 
nection with the electric lighting and tramways schemes, is to be 
appointed general manager of the tramway and lighting depart- 
ment on the recommendation of the General Purposes Committee. 
As already announced, Mr. J. A. McMULLEN has been appointed to 
take charge of the station. 

Mr. S. C. CLAYTON, formerly of Cork Electricity Works, has been 
appointed assistant engineer to the Leatherhead and District Elec- 
tricity Co., Ltd. The chief engineer, Mr. Petty, on behalf of the 
staff, presented Mr. Harding (who is leaving for Acton) with a case 


of pipes. 


On Friday last Mr. FRAxcIS T. TrrLsow, mains superintendent to 


.the Northampton E.L. & Power Co., Ltd., was presented with a 


writing tab'e by the staff and employés on the occasion of his 
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marriage. The Morum was made by Mr. P. M. CuarMan, 
assistant engineer. 

Mr. C. W. Jackson, of Patricroft, has been appointed assistant 
electrical engineer at King’ s Lynn electricity works, 


Tramway Officials.—On August 22nd, at the Toi 


Catholic Cathedral, Portsmouth, the marriage took place of 


VITTORIO GIOVANNI Lironi, M.I.M.E., A.M.I.E.E., engineer to the. 
Portsmouth Tramways, to Ruth Carlyle, third daughter of W, T. 


Maddock, Esq., of Southsea. 

Mr. R. BARON, rolling-stock superintendent of the Sheffield Cor- 
poration Tramways, has been presented by the employés of the 
Tinsley and Queen's, Road sheds, with a case of cutlery on his 


departure to take up the position of depót i cd E for the 


L.C.C. Tramways. 


General.—Mr. C. T. Yerkes, who has lately been laid 
up with a severe attack of gout, has. left for the Continent, where 
he will remain until early in October. 


Obituary.—The death is announced of Mr. THOMAS 
Mason, who, 18 months ago, retired from the position of chief of 
the traffic department of the Postal Telegraphs. For many years 
he was manager of the United Kingdom Telegraph Co., and he was 
taken over with that company when the acquisition by the State 
took place in 1871. Upon his retirement he received the decora- 
tion of the Imperial Service Order. 


CITY NOTES. 


Aberdeen Suburban Tramway Co. 


Mr. G. WALKER presided at the half-yearly meeting held at Abere 
deen on August 25th. He moved the adoption of the report, which 
recommended a dividend of 24 per cent. He said the sum of 
£1,000, which was proposed to be set aside for a renewal and depre- 
ciation account, was a fair onc. Compared with the amount of the 
company’s capital expenditure, it was a larger sum than was set 
aside by any other electric company last year or by the Cor- 
porations of some towns where the tear and wear of the system 
was as great as, if not greater than, on the Aberdeen Suburban lines, 
The company’s heaviest drawback was the price which had to be 
paid to the Corporation for its electricity, and he thought they 
might let them have it for 14d. per unit instead of 214. 

Mr. JoHN THOMSON seconded, but expressed the opinion that a 
dividend should not have been paid until the suburban tramw ays 
were more developed. 

The report was adopted. 


Win. Griffiths & Co.—The report of the committee of 
shareholders which inquired into the reason of the company’s losses 
during the year, shows that the results of the period were decidedly 
exceptional. Pending the award in the arbitration between the 
company and the Middlesex County Council, the committee con- 
siders that it would be unwise of the board to declare an interim 
dividend for the current six months’ trading, even if earned. The 
report says:—' Assuming that no repetition of the ‘special’ 
incidents of the past two years occur, it is reasonable to suppose 
that with able commercial and financial management, free from all 
speculative company promotion, so soon as the present unfavourable 
influences cease to operate, the company’s prosperity will be 
resumed.” 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling dey: in and to 
grant a quotation to:— 


Newcastle and District Electric Lighting Co., Ltd.—4150,000 43 per cent. 
mortgage debenture stock. , 


And to allow the following securities to be quoted in the Official 
List :— 


Folkestone Electricity Supply Co., Ltd.<-Further issue of £25,000 44 per cent 
first debenture stock. 


British Insulated and Helsby Cables.—The directors 
Announce an interim dividend for the half-year ended June 30th of 
8 per cent. per annum on the ordinary shares. The interim 


‘dividend declared in 1904 was at the same rate, 


Electric Supply Corporation “At an extraordinary 
meeting held at Salisbury House, E.C., last week, the alterations in 
the articles were confirmed, 


Northern Counties Electricity Supply Co.—The 


directors have declared an interim dividend bt the rate of 3 per 


cent. per annum. 


Caleutta — Electrie Supply Carneniium: — The 
number of units delivered to consumers dtting the four weeks 
ending July 28th, 1906, were 416,207, compated with 918, 517 in ns 
COTERON ig four weeks of the preceding yaar, 


umm 


STOCES AND SHARES. 


Wednesday evening. 


AFTER many days, the E A has happened. ` Peace 
had been so extensively discounted in advance that the Stock 
Exchange was quite prepared to see the consummation of its hopes 
followed by reaction. Instead of this, however, there was a smart 
rise in most Stock Exchange sections, and prices were. especially 
good in the speculative divisions. But while'other markets are 
astir with excitement, the electricity departments look on com- 
paratively unmoved. There are rises in plenty to record, although 
they do not amount to appreciable fluctuations, and they were 
mostly scored before the news of peace arrived on Tuesday evening. 
` Telegraph and Telephone securities present the firmest front 
this week. Amazon shares have gone back # certainly, the 
recent swift advance tempting a few shares to the market. The 
Debentures, however, remain at 774. West African Telegraphs are up 
another 15s., the price having now attained its par value of £10: 
West Coast of America rose y, to 12s. 6d., but West India and 
Panama Ordinary slid back the à risc they gained last week, the 
price being level with West Coast of America shares. About half a 
dozen Debenture stocks are à to 1 better. Direct Spanish Tele- 
graph Preference improved $ to 94. Eastern Telegraphs added a 
point at 1444, and Indo-Europeans went 4 better to 53. The 
Anglo-Amcrican group was easier after its smart jump, but since 
the dealings in the American Railroad market are more furious 
than ever, the company should be doing well, and on the news of 
peace the Preferred rose 4 and the Deferred 3. National Tele- 
phones have a few rises to their credit ; Oriental Preference are 44, 
better at 1], the same price as the Ordin Shaten; and United 
River Plates put on the fraction at 7]. 


Three points rise in City and South London Ordinary stock 
brings the price to 41, and the buying, which so far has been of 
quite a retail nature, appears to be due to prospects of what the 
line may earn when the Euston extension is completed. Central 
Londons keep their prices, and District stock remains at 36. 
When the carriages are provided with racks, comfortable arm- 
rests (in place of the present “ rests”), a convenient system of 
ingress and egress, quieter running capacity and such like odd 
details, the line may tap more of the Central London's traffic than 
it does now. Metropolitan Consolidated is harder at 92, and so is 
Baker Street and Waterloo 4 per cent. Debenture at 102. "Waterloo 
and City rose a point, otherwise electrical railway stocks have not 
altered much. 


Tramway issues, witha very few exceptions, are a good market. 


British Electric Traction Preference dropped 3 to 102 in sympathy ° 


with the weakness of the Ordinary shares, although the two 
Debenture stocks are slightly better. Anglo-Argentine Ordinary 
have spurted to 93, the Preference being 6 and the Debenture stock 
142i—the last practically not to be bought. Calcutta Trams, old 
and new, have both advanced 3, to 10 and 9} respectively. No 
change has occurred in Belgrano Ordinary at 33, but it will be 
surprising if they do not have a move before long. Colombo Elec- 
tric Tramways and Lighting 5 per cent. Debenture is 104, and 
business in Sunderland District Electric Trams Debentures is being 
done at 98, and a shade less. Havana Electric Railway 5 per cent. 
coupon bonds have just received an official quotation, and are 
called 95 to 97. In view of the boomlet now in progress in Cuban 
Railway descriptions, the circumstances of these electric railway 
bonds will be worth watching. London United rotorene shares 
continue at 10. 


Two changes are all that the electricity supply list can command 
this week. One is a further 10s. rise in St. James's to 144, and the 
other a B rise in Metropolitan Electrics to 108. People who buy 
Metropolitans contend that the company has now reached & position 
and standing far superior to that of the ordinary lighting concern. 
Only part of its undertaking falls beneath the operation of the 
1888 Act, and all sorts of fancy visions are held out—they may be 


reasonable enough qua visions—with regard to the future prosperity 
of the company. 


Several of the miscellaneous descriptions have fiardetied: Electric 
Constructions rising a further 2s. 6d. to 16s., India-Rubber 10s. to 
16 on the increase in the price of rubber, and Telegraph Con- 
structions £1 to 34, because of the improvement in the general 
telegraph market. Callender’s Debenture, undervalued for some 
time past, is 14 points up at 1083. Henley Debenture, also bearing 
44 per cent. interest, stands at 110, but this is cum dividend, 
whereas the next Callender dividend does not become due until 
December. Westinghouse Preference at 21 has yet to derive benefit 


. from the presence of Mr. E Wesangliouse on this síde of the 


Atlantic. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


. TELEGRAPH AND TELEPHONE COMPANIES. 
| 
Btock ; Business done ' 
Present NAME, or Dividends for the last peat Sepe i week ended Tute a 
Issue. de four years. August 99rd. August 80th, ess | Fall — 
1902. i rec 1 i Highest Lowest.! 
84,800 | African Direct Telegraph, 4.% Debs... >. | 100 4 4 4 99— T ; 
25,000 | Amason Perera Co.'8 shares, Nos. 1 to 95,000 10 NI Nil, Nil 4 d —-3 
119,0001. ; .Do. do. 5% Debs., Nos. 1 to 1,250 Red. | 100 Nil Nil Nil 75 — 80 78 eee ; 
763,580 Anglo-American Telegraph .. s v .. | Stock | 60/6 61s. 2 59 — 61 z 
8,118,210 Do. do. do. 6% Pref. i .. | Stock | 6 6% 68s 106 —107 1 1058 SN 
8,118,210 Do. do, do. Deferred i .. | Stock 1/- 2s. il i um 1 1543 154] +3} 
44,000 CHIB Telephone: Nos. 1 to 44,000 b 6 1 8 : TÀ— x Se ga 
1,982,856; | Commeroíal Cable Bing. 500 year 4 % Deb. Bk. Red. Stock | 4 4 4 ix ym er P m 
16,000 | Cuba Telegraph ee : 10 64a2 | 10 5 T 9} 9 T 
6,000 Do. 10 % Pref. "a T : 10 10 5 10 ue 17 — 18 sé vs es 
12,981 | Direct Telegraph, Ord ae ee 5 4 4 4 "s va " y e 
6,000 s o. 10 %-Cum. Pref. b 10 10 10 T e m ; 
80,000 Do. .do. 4$ P m $a 50 4 43 a 100 —103 m sm. is 
60,710! | Direct United States Cable 20 8 2 114— 11 112 11g ta 
. "4500 | Direct W. India Cable, 44 % Reg. Deb., 1401, B. 100 43 44% o" 100 —102 we e a 
4,000,000 | Eastern Telegraph, Ord. Stock A Stock | 7 7 T% b ws 142 —145 1451 1 +1 
2,000,000 Do. Pref. Stock | 100 84 84 8496 : ; — 91 92 V 
1,896,814 Do. 4% Mort. Deb. Stock Red. Stock | 4 4 4 $ ; 1074—106 109 1 +4 
900,900 | Eastern Extension, Anntre Meik, and China Tele. 10 7 7 7 ‘ 1 14 14% 1345 - 
602,400 Do. 4% Deb. Stock . Stock | 4 $ 4 4% : 105 —107 1063 be 4 
800,000 | East & S. Afric. Tel., 4% Mt. Db. ,1to 8,000, red.1909 | 100 4 4 4% 99 —101 100 m + 
200,000 | Do. 4% Reg. M. Debs. (Mauritius pap: )1to8 000 25 4 e 4 96 4 2 101 —103 e e + 4 
foe Globe Telegraph and Trust NA 10 |£3187°| 54 6g 1 105 104 10} ^ .. 
Do. 6 % Pref. i Ex 10 6% 6 6% 14d— 14 1444 Qu a CUR 
150,000 | Great Northern perii, 10 124% | 15 94 96 : 85 — 36 a 
n: Halifax rmudas e, 4: 1st Mort. a 
46,500 | Debs., within Nos. 1 to 1,900, Red. j 100 44% | 44% | 44% 99 —101 ite +1 
17,0080 | Indo-European Te legraph $5 : 25 10 10 96 | 13 9$ 514— E +$ 
12,060 | Monte Video Telephone Co., Lid. Ord.  .. M 1 8 8 % es — T vs 
1,983,833. | National Telephone, Pref. Stoc és E ..| 100 6 6 6 6% 1094— 1104 11 109 +4 
1,986,061 Do. Det. Stock T M. .. | 100 43 5 5 5 $ 107 - 109 1 108 si 
»- 18,000 Do. do. 6 % Cum. lst Pref. .. zs 10 6 6 6 6 18 — 14 1 128 za 
15,000 Do. do. 6 Cum. 9nd Pref. 10 6 6 6 6 96 12 —t 13 ee ae ee 
Do. do. 5% Non-cum. 2rd P., 1 to 450,000 b b 5 5 5% 5R— 5% 512 533] 
Do. do. ^ Deb. Stock Red. .. | Stock | 83 84 84 994—1004 100 exo ; 141 
1,089,599- Do. do. Deb. Stock Red. 100 4 4 p 4 104 —106 106 v s 
T9,S313 | Oriental Telep. and Ee c. 1 "i 171,504, fully paid 1 6 64 6 gl at F m$ ee 
50,000 do. do. 6% Cum. Pref. . 1 | 6 6 6 i- BH ioc eau 
100,000 Pacific & European Telf 96 dua: Debe; 1 i 1 000 100 4 4 4 98 —101 ; P i 
11,899? | Renter's i 8 b b 5 a 8 iex x - 
891 | Submarine Cables Trust ` í $e .. | Cert. 6 6 6 177—1930 P : EA 
68,000 | United River Plate Telephone | 5 7 8 8 61— T% . +2 
40,000 Do. 5 EF Debe um. Pref., Nos. 1 to 40,000 5 b 6 5 $5 : px 
Do. Stock | 5 5 5 109 —111 s : yi 
— 15,0000 | West ne Tele á ares E 10 9 4 9—.9 d . + } 
80,008 b eer oi Ame ca, 1 to 80,000 & 58,001 to 58,008 23 il i i $— ee à * 3 
150,000 Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 4 4 4 100 —102 we " ate 
307,990 Western clegrapl » Ltd., Noe. 1 to 207,980 10 1 7 1 182— 14i 143 B. 
15,000 59, Debs. 2nd 'seriesa1906 100 b 5 5 100 —102 ae sta y» 
569,880 Do: do: 4% Deb. Stock Red. .. | 100 4 4 4 102 —104 "m »" +4 
88,921 | West India and Panama Telegraph .. ve le 10 i Ni il — 4 "t zy i 
84563 | . Do. do. 695 Cum. lst Pref. e 0 .] 20 7 1% 6% - 9 84 T e 
4,600 Do. do. ? Cum. 2nd Pref. i s 10 i Ni il à 6 : us + } 
80,0001 Do. do. Debs., Nos. 1 to 1,800 ..| 100 5% 5% 5 96 101 —104 ex ix us 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
40,000 | British Aluminium 7 % Cum. Pref. .. ... b Nil Nil Nil - 43— 53 4j— 5i 5$ Dd, 
20,000 Do. do. aaa 95 Cum. Pref. .. AP 5 Nil Nil Nil a 4 5i 44 5i i 
20,000 | Do, do, % Funding Certs. 2. ee: MOM MEA » 2: 34 29— 891 T 
0001 Do. do. - r4 Ist Mort. Deb. Stock Red. Stock 5% | 6% | 8S Ja 09 —108 99 — 108 102 i 
133,90 | British: Electric Traction . v 10 8 90 6 96 6 % P. 84 BR 84— K3 8A PF 
156,437 Do. do, 6 25 C Cum. Pref. .. i 10 6 95 6 96 6 96 »s 102— 11} xd 104— TH 1033 10g i 
1,000,0001 Do. do. 59 ^ Perp. Deb. Stock .. | Stock | 5 % b 96 5 % es. d 129  —124 123 —125 - s +] 
250,000 Do. do. 44 95 2nd Deb. Stock Red. 100 xa DA 44% T 97 — 99 98 —100 ug 984 +1 
100,000 | British Insulated and yv. y Cables 5 10 95 BY | 8% 8 9, 54— 6 5à— 6 52! bh "t 
Do. do, 6 % Cum. Pref. 5 6 % 6 % 6 % 6 % 6l— 6 bà-— 6 oy + 
500,000 | Do. do. 4) 95 1st Mort. Deb. Red. | 100 | 44% | 44% | 48% | 48% 102 —105 102 —105 A 
50,000 |X«Browett, Lindley & Co., Ord. "i sp 4 Nil Nil Nil $e | $É:]- dà Yo 1à - 
50,000 | Do. do. 6 * Y, Cum. Pref. » £1 Nil Nil Nil .. | 14/6 to 15/6 14/6 to 15/6 v 
105,731 | Brush Electrical Engineering, Ord., 1 to 105, 731 .. 2 Nil Nil Nil + d— į 4 d - 
150,006 Do, Non-cum, 6 % Pref. . X 2 6 % 6 96 6 96 p li— l; 1i 14 Si M 
125,0001 Do. 24 Perp. Deb. Stock ..| Stock | 44% 44% 44% 4^ 92 95 92 — 95 941 e 
125,0000 | Do. % Perp. 2nd Deb. Stock | Stock | 44% 4375 44%, «a 78 — 8l 78 — 81 
35,000 | Callender's Cable Ve retis a shares 3 Py 5 15 % 19147 124% T 10 11 10 11 uC 
40, Do. do. 3 Cum. Pref, b | 5 9X 5 96 5 % Da ] 5A 53 cm 
" ,000 Do. do. 43 X X, 1st Mort, Deb. Stock Red. Stock | 44% 44% 1395 166 —108 107 —109 y +1 
r9 ans. "rGentral London Railway, ne Stock e . | Stock 4% 4% 4% í 88 90 RS 90 B94 884 Y 
5223, 396 Do. do. 4% Pref. Stock .. | Stock 4 94 4 96 4 96 j 101 —103 101 —103 1023 101 . 
523,396 Do. do. Def. übo 4. .. | Stoek 4% 4% 4% 77 80 77 80 79 782 N 
1,330,000 | City and South London Railway je "P .. | Btock 196 2496 W Q uw. 87 — 89 10 42 42 39 F3 
85,000 PEU » Nos. 1 to 85,000 8 5 96 24%, 2190 la 2 1i 13 * as T. 
f 5 96 Ist Mort. Reg. De bs., 1 to | kQ "^ iun ( í ‘ QQgo 
100,008 | Soo ot £100, and 901 to 11,000 of 250 Red | | = | 5% | 5% | 5% M v — 99 
99,261 | Edison & Swan Utd., SA” shrs., £3 pd., 1 to 99,261 5 Nil Nil ha là lg li ld 
t 17,139. Do. “An shares, 01—017,139 à 5 Nil Nil 2 24 2 — 94 d 
po 4% Deb. Stock Red. . 100 1% 4% 4% 83 88 83 — 88 e 
100, . 5% Ind Deb. Stock Prov. Certs, all pd. 100 5 2% 5 96 5 96 R9 g4 89 OW = 
, 112,100 | Electrico Construction l tõ 112,100 .. | $ | 6% 4 96 Nil 4 d 8 Á . Fi 
31,890 © Do. v 12 Cum, Pref. 1 to 31,990 9 | 7% 79 (E 13— 2% lài— 94 * "3 
y^ Do. 4% Perp. Ist Mort. Deb. Sk. | Stock | 4 o6 4 96 4 | 92 95 92 9. ea A 
; General Electric Co. (1900), 5 % Cum. Pref. i4 NEC Be 5 96 5 94— 10 91— 10 € p 
! 900, Do. do. 4 % Mort. Deb. .. | Stock 1% | 4% 4 %, " 97 —101 97 —101 " is 
I" Henley's (W. T), doetraph Works, Ord. .. > 5 20% |15 9$ |15 % 10% 11à— 124 114— 124 123 12 T 
Do. 43 96 Pref. .. 5 14%, 41395 44% Ji 62— -5 5s 55 S | : 
,9600 Do. o 4$ Mort. Deb. Stock Stock 4495 | 48% 44% 109 —111 109 —111 = Y- rA 
56,000 | India-Rubber; Gutta- Percha & Telegraph Works.. 10 10% |10% 15 16 151— 164 163 153 À 
83600,0001 Do. do. 495 1st Mort. Deb. .. 100 4% 4% 4% s£ 109 —108 100 —103 } A 42 
"1500 Liverpool Overhead Railway, Ord. .. 2. 10 149% 12% 13% i 8 — B4 27 g T T i 
10,000 |} Do. do. Pref. £19 paid M 10 5 96 5% 5 % 5 % 9 03 9 OA m c E 
1A DON Tuepaph Construction and Maintenance 12 200% | 20% | 15 96 82 — 84 33 — 35 333 33 ET 
4 96 Deb. Bds., 1 to 1,500 Red. 1909 | 100 | 4% | 4% 4% T 102 —104 102 —104 bs =- n 
540, 0001 Waterloo & City Railway, Ord. Stock’ ~~ .. | 100 84% 3455 9496 9 95 89 — 91 90 — 92 901 -i 


-. Ux 


"s A period Of nine mouths, t Qüotitions 6 on Líverpool — Exchange. t Unless otherwise stated all shares are fully paid. 


From Manchester Share List. 


d 


Bank rate of discount 24 per cent. (March 9th. 1905). 
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§ Interim dividends. 
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SHARE LIST OF ELECTRICAL COMPANIES (continued)—ELECTRICITY SUPPLY COMPANIES. 


Closin Closi . | Business done | Rise + 
Present NAME. iis Dividends for the Quatations Quotations week ended | or 
Taane, Share. last four years. Ane, 98rd. Aug. Ntb. |Auk. 30th, 1906. | Fall— 
* PEE a x MU i à Ord 23 to 90,000 hs En Y 10 eee 10 — 104xd 10 — 1 casera canes 
~ 299,877 | Brompton ens. Blec. Lt. Sup., 5 ; s — — v^ si - 
10,623 P Do. do. 7 % Cum. Pref. 5 7 2 7 [4 7 m 98— 104xd 98— 1 
288,782 | Central Electric Supply 4 % Guar. Deb. Stock .. | 100 4 96 4 4 as 108 —1 109 —106 "n 
80,000 | Charing Cross and Strand Electricity Bupply 2. 5 100% | 8% | 8 5 96 7 a M 
80,000 Do. do. do. _ 44% Cum. Pref. 5 ^P. 44», ES 5 — 3 
40,000 Do. ° " City Undertaking ” 44 % Cum. Prt. 5 4 44% | 4 er 433— 5, 4ta— ör | 
40,000 Do. . 19008  .. m 25 bs b s 41965: | 4 Eon 4 bà — b ‘4 
pret is ors is ir 4 pe rd Stock Red. v M 4% 4 : | x 103 m^ 108 —106 
44, helsea Electrici upply, " oe a T a — 
150,000: Do. ‘io. % Deb. Stock Red. .. | Stock Hi a 43 E. 108 —110 108 —110 
70,595 | City of London Elec. Lighting, Ord. 40,001—110,596 10 5 5 6 & P 104— 11 104— 11 1 
40,000 . Do. 6 95 Cum. Pref., 1 to 40,000 .. - 10 6 6 6 | is 13 — 14 18 — 14 1 18 
400,000: Do. 5 % Db, Stk., Scrip. (iss. at 115) all pd. - 5 5 5 Vx 198 —127 123 —127 
800,000 Do. 44 X% 2nd Db. Stk., Prov. Crts., all pd. | 100 4à 43 ee 103 —105 108 —106 
40,000 omnes ot London Electric eg Sng, Ord. 1—40,000 10 4 4 4 4% 9 9 
80,000 A do. 6 % Pref., 40,001 —60,000 10 6 6 6 Bas 12 — N — 124 192 
400,0001 Do. do. 44 Deb. Stock i4 V 4 4 4 $a 111 —114 111 —1 i 
250,000 Do. do. 4$ % 2nd Deb. Stock .. | Stock EET 108 —105 108 —106 04 , 
70,000 | Edmundson's Electric Corporation, Ord. Shares .. 5 7 7 & 7 2b MET 5j— 6} e 
80,000 Do. do. 6 % Cum. Pret... M - 6 6 6 2 | 6ya— 644 6A— 645 
900,000: Do. do. ` 44% lst Mort Deb. Stk | 100 43 13% 44 | 106 —108 106 —108 
21,000. | Kensington and Knightsbridge Electric Ord. a 6 10 12 12 113— 19i 113— 123 
186,000 | Do. do. do. 4% Deben. Stk. | Stock | 4 44 | 4 97 —100 , —100 
111,000 | London Electric Supply Corporation, Limited, Ord. 3 Nil Nil 3 | 2— i 2 — of 2x 
60,000 Do. do. do. 6 % Pref... 5 6 6 g 6 5— 5— 5 is Va 
971,895 ‘Do. do. 4% 1st Mort. Deb. Stk. Red. | Stock | 4 4 44 | 99 —102 99 —102 ig | in 
*- 100,000 | Metropolitan Electric Supply, 1 to 100,000 .. " 5 7 €, 110 -10% 10% 101— 1 1 va 105 +è 
D 16,121 Do. % Cum. Pref. 1—71,106, £8 pd. b 4 {| 4 5i Sr vs , 
220,0001 Do. 4% % 1st Mort. Deben. Stock... T 4 4 109 —113 109 —113 ss ; 
250,0001 Do. % Mort. Deben. Stoek Redem. | Stock | 98 —100 98 —100 i 
. 250,000 | Midland Electric ration, 44 % 1st Mort. Deb. | 100 4 4 | 99 —101% 99 —101% 1C1 Va 
10,852 | Notting Hill Electric Lighting ^ xs " | 10 6 6 7% | 14 — 15 14 — 15 ; ; 
59,000 Do. do. 4%, lst Mort. Deb... - 100 4 4 2 4 g 100 —102 100 —102 5 
40,000 | St. James’ and Pall Mall Electric Light, Ord.  .. b 144 144 143 | 10% 134— 144 184— 143 E 194 
20,000 Do. do. 7 €, Pref. 20,081 to 40,080 5 7 q 7 | 7 X, 8— 9 8— 9 
150,0001 Do. do. 84 % Deb. Stock Red. .. | 100 84 849 | 97 — 99 97 — i 
12,000 | Smithfield Markets Electric Supply, Ord. .. a 5 4 4 29ü— AA- 94)— "4 
50,000 Do. do. do. 4% Deb. Stock | Stock | 4 4 4% | 76 — 80 76 — 80 . 
65,000 | South London Elcotrtotty Supply, Ord. «3 b 1} 8 4 4 a 4 4 
100,000 | South Met. Elec. Lt. & Power (Ord.. .. | 1 | Nil | N Nil | i- 48 j d^ 
50,000 | (Late Blackheath and Greenwich t % Pref...  .. 1 Nil | 7% | 7 ay — dp lA 15 À 
100,000 Dist. E.L.Co.) 4496 1st Deb. Stk. | 100 t% 44 43% | 106 —109 100 —109 ae 
80,000 | Urban Electric Bupply, Ord. .. E - $3 5 b X, b b e 5 Hm H] 4H ss 
80,000 | Do. o. b9,Cum.Pref. ..  .. 5 5% 165 b a » 2s 
200,000 Do. do. 44961st Mort. Db. Stk. Red | 100 i is 44 es 106 —107 105 —107 1064 106 
‘110,000 | Westminster Electric Supply, Ord. .. ..  .. 5 | 12 4 19495 | 14 $ | 18% at 13 u 131 18 1% 
28,151 Do. do. 5 % Cum. Pref, os 5 5 5% 5 EE — 68 ss T 
Shares not officially quoted :—Mackay Companies, ord., 42—48. Pref. 75—76. 
* Subject to Founders Shares. 1 Unless otherwise stated all shares are fully paid. 1 Interim dividends. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
Fort- Receipts for | No. $ Route Fort- Receipts for | No. Route 
Locality. night the of Total to date. miles . Locality. night the of | Total to date. miles 
ended. fortnight. | wks. open. ended. fortnight. | wks. open. 
l ] | | | : | "E 
| £ ; £ | £ £* | * | P. £* £ A" `` s$ 
amen c jm saam ea XE -UR a jo | E c Awe "sc gle SS mpe. 
A oe ae ee LET ; t neg | a e ” 1 "T 
Bath oL " 2 1,636 [t 107 | 34 23,026 | + 1,591 ! 13 Chatham and Dist. | E 1,529 |+ 248 | 94 | 22,751 |+ 2,628 | 9-38 + 8 
Birkenhead ..  ..| n» 27 | 2148 + 54) 27 | 22,755 | — 498 18°5' .. || Colchester » 98. 5M |— 15 | 4 | 1087! .. | 7 5. 
Blackburn ..  ..| » 329, 2,49 + 2701 |214| 21,9674 773 1495, +Cork .. ET | 525 + 35/94 | 16,684 je “Tp 959] .. 
Blackpool .. . | gp 24i 060217 + 895 | 21 29,485 + 1,186 11°87, .. Darlington |o.» 96 496 +4 24 21 4,422 | ie 875 .. 
n —Fleetw'd | » 26 | 4,383 + 925; 8 11,000 — 673 8 " Darwen . .. eo n ©, SBT + 41 5,240 + 244 1 4°36 | "n 
ii — Lytham | June 22 | 1,602 + 753 | 94 7,008: .. | 7$ |... 1Dover sie M » 12, 84 27 6,651 — 208 T ds 
Bolton — ..  .. Aug.Z7| 4437 + 85129 | 42517 + 1,714 26 |- 1| Dublin | » 95 1h76 — 44) .. | 45,669 1+ 865 485|4. 1à 
Bournemouth » 239, 4,243 |41,906 | es i. | 4. — 419:91,4 32]|| tDundee  .. e| » 16; 898,4 Slj.. OX MET x ui vs 
Bradtord , | » 26, 9,623 + 211/91 96,759 ! — 4,086 | 48 |.. East Ham .. i » 28° 1,796 |* 268 | 21 18,480 + 1,603 | 676 | .. 
Brighton ..  ..| » 27, 2831,« 70! 22 | 94,5556|  .. 9:5! .. Glasgow. | o» 26 j 90,073 | +1,980 K 190,729 + 9,986 96 {4+ 5 
Bristol s. a| n» 25,1025D4 + 44.. vs 285 | .. Gloucester CEN ME 2 | Ki m ou 20 6,795 le tt 15 oy 
ifax ER zs $$ à j j 
1Huddersfleld $a » 26, 93,145. 411,21 29,151 4 67 | $98 | .. 
Hull .. T eis " x 4414|- 71171 47,008 | + 662 | 18 id 
Brit. Elec. Trao. Co. el ss T RES E: | = — n ' r AE — zl e ; 
eston oe t S ' ms ^ . 
Airdrie .. .. | Aug. 18 440 + 89 | 33 6,579 | — 6) 85|.. Ipswich ahs ee » 26 | 1,192 m 106 | 21 10,812 '— 1,102 ' 10:5] .. 
Barnsley .. — D 882 — 8|, 5,819, — 189: 8 Isle of Thanet .. » 26 | 8,708 |— 283 |) 34 S899 — 3,074 11 |... 
Barrow...  Á ..| » 18 "21,4 229 ü 7,965 . + 1,836 | 5°37 Kirkcaldy .. = » 29 416 | — 97|.. is x EOL ua 
{Birmingham (City) , 18 | 10,680 |-- 1,160 | ,, | 180,788 | + 8,696 | 14:5 Lan'kshire Trm. Co. | ,, 24| 1,864 + 496 | 94 28,880 |+ 2,990 | 12°5'+ 8:9 
Birmingham (Mid.) , 18 | 3,043 + 629, ,, 54,721 | + 2,653 12-25 Leeds 0 e| ogy 2606/11936 |+ 876 | 91 | 139,907 |+ 3,929 | 89-514 8 
Devonport -> » 18 1136 |— T7 » 15,898 | — 2,022 | 8°85 tLeicester .. "n » 26 2,146 " 81 71,045 ae | es os 
Dudley—Sto’rb’ge| ,, 18| 2,473 4 5571 ,, | 29,886 | + 1,299 ae Liverpool ..  ..| 4, 19 | 23,288 }+1,890 | 33 | 849,589 |+ 8,164 | 108 | .. 
Gateshead.. ..| s. 18) 2,031 j+ 145, ,, |» 30,151 | + 581 11:25 L.C.C. ec iss » 12 | 92,813 |+3,185 | 19 | 292,967 + 50,467 | D1d|-- 5è 
Gravesend, N’fieet| ,, 18 661 + 75, ,, 7,649 | — 874, 6:5 Lowestoft .. i » %6 + 123] .. vu is ; - 
Gr'n'k, Pt. Glsgw | ,, 18| 1,493 (+ IM | ,, 21,037 | + 2,827 | 7:25 Manchestei .. | o.» 26 | 26,447 (41,555 | 21. | 979,864 |+12,099 | . ie 
Hartlepool ejn 18 693 |— 181 ,, 8,730 | — 1,047 | 6'72) .. +tNewcastle | „œ 19} 3,704 ]+ 75 | 20 | 78,688 |+ 2,754) .. |... 
Kidderminster » 18 450 |+ 1381] ,, 4,107 | — 222| 45|.. Newport és |o. 26 | 1,221 |+ 150) 21 18,096 |+ 1,918 g 
Leamington » 18 591 |+ 312| 5 1,284 | + 517|.. |.. Oldham  .. ..| ,$ 96| 8,0018 41,15 | 22 ,928 |--10,138 93-16 | 46:81 
Merthyr oe ee , 18 439 + 49 83 6,231 — 803 9:9 Plymouth * ee ee ee oe ee oe eo | . oe 
{Metropolitan ..| , 18 | 7,906 |+4,090) ,, 85,172 | +89,678 | .. Pontypridd .. oo | p 26 906 21 8,605 vx 8:7 
Middleton. . cele aye AB 822 |+ 101, ,, 11,377 | + 615] 85) .. +Portsmouth | o 19 | 8,150 1+ 644} 20 46,929 |+ 1,849 | 14:5| .. 
Oldham — Ashton; ,, 18| 1813|* 120| , | 18189| 4 268/913! .. Reading. .. ..!| 4, 10 880) .. 19 | 12,672 — 148| 75|.. 
Peterborough ..| , 18 458 |+ B, 4,637 — 3990|531|.. Rochdale... ..| » 96: 2,086 | +1,576 | 20 16,848 |+12,954 | 20°5 |+14 
Potteries .. | os 18 | 8,563 + 18| ,, 55,607! + 320129 |.. Salford ..  ..] 4, 21, 4419 4 20 | 92,041 6,268 
Rothesay .. | » I8 | 1,810 + 575) ,, 6,887 | + 1,787 12°75 | .. Scarborough 3e » 26 997; . 84 5,816 4 45 
Sheerness .. vx s» 16 220 + 31, ,, 2,350 | + 9890 25| .. Sheffield... e). 27, 9,825 5+ 588 | 22 , 110,288 + 5,089 185-75 |-2-75 
Southport —..| , 18| 1,088 !+ 169 | n | 10401 j— 496/827) .. | tSouthampton | |,» 16) liélj* 74) 90 | 20,99 |— pem 
South Staffs. ..{| ,, 18, 1,758 + 4TI7| ,, 23,671 | + 147 p ` Southend-on-Sea .. | July 26 | 1,089 + 67/17 6,590 '+ 468 | 6°25) .. 
Swansea .. |» 18, 2287+ 966. ,, | 22,018 . + 4,560! 55; .. Stockport .. .. Aug. 18 | 2,097 + 809 , 20 14,855 it 2258 145]4 8 
Taunton ..  ..| » 18 173 + 15. „ | 1600,— 180: 1°5) ., 1Sunderland ©. s» j 1459 + 6/20 | 99,000 |+ 7TE6 5... |.. 
Tynemouth — ..| ,, 18| 9871+ 140! ,, | 8,922. — 978 , 3°75 | Tyneside ee] o» 28 898 90, 94 ' 14,419 j+ 1,02 &'87| .. 
eston-s-Mare^ .. | ,, 16, 1,085 + 294, , | 4,690 | + 407, 8 E arrington .. e n A 7271+ 78121 ' 7259 |+ 848 775 | + °95 
Wolverhampton D.: ,, 18| 1,048 + 241, ,, ' 12,882 + 15 14°75) West Ham ..  .., , 24! 4415j42,16 21 | 85,589 |+14,288 19-25] + 46 
1Woroester.. = ..| ,, 18 BBl 4+ 129 , | 10,187 + 627 5757 Wolverhampton ..| , 23 | 1,782 + 188 21 j 17,481 ss | 10 |... 
Wrexham.. at p 1B 250 + 13) ,, ,9,958, — 821. 4 |.. a | ; | 
Yorks. Wool. Dist. | ,, 18 | 1,596 + 270 „ | 31,354 . 101,17 '.. | | | | 
t i i | Cen. London Rly. Aug. 26 . 10,502 ;— 898 | 8 45,4238 — 1187. 6 |... 
| | City & 8. Lon. Rly. | ,, 97, 4,641 + 49: 8 | 18,083 |— 28 6:25... 
| ] i | Dublin-Lucan EI. i 4, 25: 902 l4 27) 8 | 1,210 !+ 10, 7 !.. 
Burnley '..  ..) Aug. £6 | 2,41 + 160 .. T EOTS.. G. N. and City Rly. | » 96, 2,79 + 662, 8 | 11,885 |+ 8,4560 85, .. 
Burton-on-Trent ..| , 27! "^"15 — (91 21 ' 7,169 ; 85; .. ‘|| eL'pool Overh’d Rly. » 27, 8,280 jt 10 | .. 14,960 — 409 637: .. 
Bory .. ..| » 920; 169| .. 20 , 15239,  .. 105 Mersey Railway "| » 96 | 8,05' 294| 8 BOT | + 706 | 45] .. 
| | | | | | | | | | i 
* Ccmpared with the corresponding period of 1904. t Ore week only. tł Includes horse and other receipts, 


When comparing the returns of this, with those for the corresponding period of last year, it should be borne in mind that Bank Holiday was a week later this year. 
inane Teocipte of the Birmingham and Midland and City of Birmingham show a decrease owing to the omnibus receipts of those companies having hitherto been 
cluded. 
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ELECTRIC TRAMWAY AND RAILWAY 
EXHIBITION, 1905. 


DESCRIPTION OF INTERESTING EXHIBITS. 


(Continued from page 320. y, 


Messrs. HapFIELD's STEEL Founpry Co., LTD., had a repre- 
sentative exhibit, in which were included all kinds of points and 
erossiugs in “ Era" manganese steel. The movable points were 
fitted with Hadtield's patent mechanism fixed in a box on the side 
of the points. This box not only gives efficient drainage, but is so 
arranged that it will take the mechanism for either movable or 
automatic points, and the conversion from one to the other can be 
performed in a few minutes. 

Photographs and drawings were shown illustrating some of the 
special work designed and constructed for the London County 
Council, Bradford, Liverpool, Leith, Bolton, Glasgow, Belfast, and 
other Corporations. There was also on view a photograph and a 
diagram of the lay-out constructed for the Fitzalan Square Junction, 
Sheffield. This junction is constructed entirely of “ Era " manganese 
steel, including all the curved rails. This piece of special work was 
put to work on September 5th, 1901, and has had 4j millions of 
cars over it, or an average of 3,200 cars per day, whilst the average 
wear is only 0:156 in., so that although the lay-out has been at work 
nearly four years, it still gives evidence of a further two to three 
years’ work. It should be noted that the special work in ordinary 
cast steel, and ordinary rolled steel rails, which the manganese steel 
work replaced, had a life of less than three months. 

These facts are most extraordinary, and let in a good side light 
on the real cost of maintaining track under heavy service. A few 
years ago ordinary east steel of good quality was believed to be 
sufficient for points and crossings, but now the very curves have to 
be put down in manganese steel. 

If the adoption of radial action trucks, or the further use of bogie 

' cars, will reduce this preposterous wear, it ought to be considered 
most carefully. Presumably the trouble is not effaced, but merely 
transferred by putting in harder rails, and special work for the 
wear must come somewhere, and it is the wheels which suffer. 

Messrs. Hadfield made rather a point of Le HRossignol's Patent 
Portable Cross-Over, which consists of a set of six ramps, packed 
when out of use in a box which is kept near the situation of a cross- 


over from one track to another. These permanent cross-overs are. 


put in for emergency or special purposes only, and when they are 
wanted in a hurry they never work, because the wear has been all 
on the *through " side of the castings. The Le Rossignol patent 
does away with this objectionable feature, and the modified castings 
allow quiet running and reduced wear of wheels, while the portable 
ramps are always ready and always reliable because they are not 
worn unevenly. 

Traffic charges on tramway systems in which there are a 
number of branch lines are increased in direct ratio to the number 
of points which have to be turned. 

In those cases where human point-turners are employed this 
amount is ascertainable by simple reference to the wages book, but 
iu other cases where the work is done by the motorman or con- 
ductor of each,car as it passes one way or the other over a junction 
the cust can be estimated only, but it is there nevertheless. When 
pointsmen are used there is always an element of danger arising 
frum the possibility of duty being neglected, and when the work is 
left to the car-crews this danger is much intensified. 

Inventors have striven throughout the ages to produce an 
apparatus that shall replace human fallibility by mechanical 
certainty, while it provides an allurement in the guise of economy 
to the people who have to be persuaded into using it. 

The Exhibition brought forth two more of these machines, and 
we leave our expert readers to judge for themselves from our 
descriptions, first, whether either or both will fill the bill of require- 
ments successfully ; and secondly, which of the two it is going to 
pay better to install. | 

Turner's Automatic Point Controller was exhibited by MEssrs. 
S. Dixon & Co. just as it would be supplied. Mr. Turner himself 
explained and worked the apparatus for all-comers, and the follow- 
inz description of the general outlines is taken from particulars 
supplied by the firm. — 

lt is an electrical device for automatically moving both rail and 
overhead frog, aud may be shortly described as follows:—Two 
switches are fitted on the overhead line—an actuating and reversing 
switch—the former being fixed about 45 ft. before reaching the 
point tongue, the latter being placed just beyond the frog, on the 
branch line. Upon the driver approaching the point and wishing 
to turn on to a branch line, he keeps his controller on the first 
notch when passing over the actuating switch, thereby opening 
the point. He then passes through the rail potnt and the overhead 
point, and his trolley head makes contact with the reversing switch, 
and automatically reverses the point, independently of the position 
vf the controller handle, thus making it absolutely impossible for 
the point to be left open. There is no wiring, switches or fittings 
of any description on the car in connection with this device. This 
patent controller has passed its experimental stage, for it has been 
installed and is working successfully on the following tramway 

systems: — Leeds, Manchester, Bradford, Sheftield, Birkenhead, 
Cardiff, Gloucester, Brighton, Rotherham, Leicester, West Ham, 
Leith, New South Wales (Government), and others. "There isa 

saving in pointsman’s wages of 80 per cent., and the con- 
trivance is absolutely self-contained and needs a minimum of 
attention, 


The other controller is 5 Parr's" patent, and was exhibited by 
Messrs. HADFIELD. They say:— This controller is operated 
electrically, and can be applied to any existing system of points. 
It works both the points and the overhead frogs at the same time, 
and does not call for any special equipment to the car or alteration 
of any description of the current collecting device or the wiring. 
It can be so arranged that the points unless operated are set for one 
line, or it can be so arranged that each car can move the points for 
itself. All that is required is for the motorman to have the 


. ' ordinary motor controller on (any notch) to operate the points and 


off altogether if the points are not to be operated. 

The first controller of this design was installed at one of the 
busiest junctions on the Leeds City Tramways, where the minimum 
service is 90 cars per hour, rising to 110 cars per hour at busy times. 
This severe test extending over a period of six mouths has shown 
that the controller is thoroughly efficient and reliable. 

Fig. 96 is from a photograph of the complete mechanism. 
The whole machine is mounted on two strong standards S s, 
which carry an electro-motor M, capable of driving a train of gear 
wheels actuating the rail point through the hauling rod n, and link 
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Fic. 96.—PaARR's PATENT AUTOMATIC POINT CONTROLLER. 


H, also the conductor point in either underground conduit or surface 
systems, whilst by a flexible or other suitable hauling rope v, it 
actuates the conductor point in overhead systems. 

The direction of rotation of the motor M, and hence the position 
of the points, is controlled by a reversing switch (not seen) fixed to 
the front of the box B. l 

The switch spintlle is actuated by the arm £, which in turn is 
actuated by a stout phosphor-bronze slider p, worked by one or 
other of two falling weights w w, which are attached to it by strong 
chains c. 

The slider, which works on a guido bar, is caught and released by 
the plunger of a specially designed electro-magnet v, and. the. arm 
E, is controlled by a double-ended latch F, itself released by an 
arm G. The slider, its guide bar, the latch and pulleys P, over 
which the chains roll, are all carried by the stout frame z. An 
arm a, actuated by the bottom shaft, raises the weights w, 
alternately, moving with the points from one side to the other. A 
highly insulating terminal board T, carrying the necessary ter- 
minals, fuse block v, and lamp or other resistance L, inter-connects 
the reversing switch, motor, electro-magnet, and source of supply. 

The box B contains nothing but the necessary spring for control- 
ling the arm E, while affording convenient bearings for, the spindle 
of the switch. 

The machine is contained in a neat cast-iron strect box, specially 
designed to enable the whole machine to be got at in less than half 
a minute, and the controller can, if necessary, be actuated from the 
outside of the box, in case the driver passes the overhead contact 
with current off or on when it should have been-otherwise, which is 
another great advantage. 

A light contact is attached to the electrical conductor (whether 
overhead or underground), through the medium of which the auto- 
controller is operated. This contact is carried by the line itself, 
without having to cut it. E 

Messrs. EDGAR ALLEN & Co., Lro., exhibited a great variety 
of points, crossings and other special work, and particularly 
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Interesting were the point silencers, of which there were three It may claim to have raised some soft woods to the level of hard 


examples :—McKnight's, Radfords and Traver's. wood, and when Powellised, spruce and even Poplar may be used 
Fig. 97 shows the first of these, which is very simple. for paving. Thus Poplar may, when treated in this way, become 


The “ Iron-bound ” point, of which they are the sole makers, has what it has never been hitherto—a timber." 


Fia. 97.—PLAN OP ALLEN's PATENT PorNT SILENCER. | Fig. 101.—ALL-Wirr SorpERED RAI Bonn. 
; : t way section closes with the mention of rail- 
many advantages, as it can be made to almost any length and is The permanen x: 
vary enily fitted’ with fish-plates. It is illustrated in fig. 98 as bonds, as there were no rails to be seen, a fact on which we 
applied to an open or “ dummy" point, while fig. 99 shows its commented in the general review. Briefly, then, there were no 
application as a movable point with the addition of a 3-way novelties in bonds, but the Forrsr CiTy ELECTRIC Co. and the 


: ahi i i ad British ELEcTRIC Equipment Co. made an effort which should be 
mechanism, which is shown more clearly in fig. 100. It is arrange successful to impress purchasers with the 


comparative flexibility and durability under 
the worst conditions of vibration of the 
ribbon type concealed, or sub-fish plate 
bond, while the latter company made much 
of the * All-wire “soldered bond, such as 
is illustrated in fig. 101. This bond has 
been used largely in the States, and the 
makers say that “in order fo induce 
Fic. 98.—DPrAN OF ALLEN'S [RON-ROUND POINT with STANDARD Rairs. English engineers to drop their prejudice 
against the soldered bonds, they are willing 
to loan all their standard apparatus to 
customers who will nse it." We dealt with 
the general aspects of rail-bonding in our 
issue of July 7th, with reference also to 
American practice. 

As compared with their exhibit at. the - 
last Exhibition, the Forest City Co. had a 
greater number and variety of bonds and 
bonded joints on view this time, but they 
were only modifications of previous exhibits 
to suit the special conditions under which 
the bonds were to be used. The conductor-rail joint of the Ham- 
mersmith and City Railway was exhibited. We understand that 
these bonds will be fixed by a special hydraulic compressor, about 
which we may hear more later. 

Messrs. R. W. BLACKWELL & Co. showed the bonds with which 
their catalogues have made us all familiar. They have madea slight 
alteration in the shape of their plugs, which permits the copper 
terminal to be expanded radially only, and not driven before the 
plug, as was the case sometimes when these were made quite 


parallel. 
(To be continued. J 
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NOTES ON MAINS WORK AND FAULT 
N FINDING. IL. d 


Fia. 99.—PrAN oF ALLEN’s IRON-BOUND POINT, FITTED WITH 3-wAY ARRANGEMENT, 


Fic. 100. — ENLARGED VIEW SHOWING 3-WAY MECHANISM. 
Bv G. C. KNIGHT. 


for action as a 2-way point in both cases, but the addition of springs , ic . along’ 
iu the obvious positions adapts it for three-ways, THE calculations involved in the localisation of faults are 


MILLAR'S KARRI AND JARRAH, LTD., and Taz Powkrr Woop- usually very simple. To continue the consideration of 
Process SYNDICATE, LTD., represented the wood-paving business, Murray’s loop test, the apparatus for which wag described 


while THe “ GREY-ROYAL" GRANITE SETT Co., Lrp., and Wy. last; week, the simple case, where the resistance of the leads 
GRrIFFITHS & Co., Lrp., did the same for stone setts. 


The value of hard woods like Karri and Jarrah is shown by the negligi bly small, and bridge ratio 15 cable length ratio, 
small wear which has been noted on samples, taken for the purpose cannot occur in practice. It js only this correction f or leads 


of measurement, from the streets of many English towns after that is ever supposed to be difficult, and this is really very 


TUNE SON n 3 Pa eri “ Powellising " has been dune { easy, and can be made in a variety of ways. 
€ preservation of timber y  Frowellising" has been dune or : : A NE 
some time, and the results seem to be admirable. The process If jou know the resistance of your leads, the two being 


consists in thoroughly impregnating the wood fibre with sugar after equal, and also of your cables, it is clear that 
driving off the occluded air. This is done by boiling the wood ina R 
syrup until air bubbles cease to rise to the surface, and then sub- A> — o — l, 
jecting the wood to baking at temperatures which vary according k+1 


to the nature of the wood. | E i : 
e temperature is increased gradually, a piece having 1 in. as Where A = Resistance of shorter end of loop from testing 


the smallest dimension taking two hours, while a piece whose point to fault, . 
smallest dimension is 6 in. takes 12 hours to reach the maximum of R = Total resistance of loop = resistance of cable 
ud to 250* F. This maximum temperature is maintained fora —— + 21, 
ength of time which varies also with the size of the piece, and i« = Reg 
reduced in the same gradual Way that it was raised. — (= Resistance of one lead, 

Any kind of wood can be Powellised, and molasses, glucose or F — Bridge ratio. 
grape sugar, raw or refined beet or cane Sugar can be used, the i ; J ; 
resulta with each having definite the jaceret This formula I always used myself, until it was Suggested 


At the end of a report which is favourable to the Powell process, to me tha t an ordinary mains foreman could not do so, I 
Prof. G. S. Boulger, F.L.S&, F.G.S, &c., says :—“ The increase of think this was a libel on the mains foreman, but devised a 
density alone which this Process produces would seem to recom- method to get over the difficulty. Let your bridge be 
mend it for naves, blocks, tool handles and many turners’ purposes, divided. into 98 parts. Make a pair of testing leads each 
make it preferable to creosoted timber for building, and the equal jn resistance to one division of yonr bridge » and let 
increased density and durability combined, especially suggests its them be used ag part of the bridge. You get then the 
applicability-to wood-paving, particularly to soft woods, simple ratio p : g ::7:8 without any correction whatever. 
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Another, and perhaps simpler method, is to make a pair 
of leads each of resistance exactly equal to (say) 100 yds. of 
‘| sq. in. cable (3:4 yds. of No. 16), and tie to each a label 
marked ** — 100 yds. of ‘1, 60 yds. of -06," and so on for 
all the sizes you use. The man who could not make the 
corrections for these is certainly unfitted to do your testing. 

An earth may be found on a branching system which is 
unprovided with links as follows :— 

Loop at any pair of ends and take a loop test which will 
show the apparent position of the fault at a joint. Loop 
any pair fed from that point and test again. If the fault is 
again apparently at a joint, loop a pair fed from that joint, 
and so on. When the test shows the fault no. at a joint, or 
twice at the same joint with different ends looped, that is the 
place. This is a slower method than removing links but 
quicker than cutting. 

Great accuracy may be attained on a three-wire system, 
because if the earth be, say, on the negative, you may loop 
positive and negative and locate, then loop neutral and 
negative and locate. The two tests should show the fault at 
the same place, and check one another. . 

To find an earth on a loop-main, by which I mean a 
distributor taken round a block with its ends joined together, 
has puzzled more than one. A cable would never now 
be so laid without a link box, but it has been done. To 
locate a fault on such a cable unless you have a number of 


mT f =q { 


Fig. 2.—Earth on looped distributor 


services is very difficult, but—theoretically at least—it is 
possible. I have never had to try it, but have devised the 
following test :— 

Let the rectangle represent a loop-main, whose resistance 
if opened out would be R. 

s the same pole of a service cable, resistance s. 

F the connection from feeder, resistance F. 

r = that fraction of R between s and F, counterclockwise. 

] — z = that fraction of R between s and F, clockwise. 


All the above are known. 
f = the fault of resistance f. 


p = that fraction of R from s to f counterclockwise. 

go ” ^ 39 F to f i 9 

All these are unknown. If we can get a formula to find 
p we have the position of. the fault. 

Measure the. resistance to absolute earth from s. Cal 
this R}. Measure the same from F. Call it Rg. 


(.Vole.—It is essential that the test be to absolute earth. 
For all ordinary purposes a wire twisted on to a water pipe 
i$ good enough, but I have known this to show half an ohm 
to absolute earth, whereas *01 ohm error will throw this test 
seriously out. To test resistance to absolute earth, proceed 
as follows :—Find two approximate earths, such as a water 
pipe and a bar driven into the ground: fix a wire firmly to 
each, long enough to reach your instrument; take a lead of 
known resistance to the cable under test. Call the unknown 
resistances in your artificial earths E, and E,, and that through 
cable and fault to absolute earth, E. Now measure the resist- 
ance between cable and E, call it r, ; between cable and E, 
call it r,; between E, and E, call it r,. 


Then r = E + Ej 7,= E+E, 7, =E + E 
Hence *- a+r oh’) 
2 


Having obtained R, and R, by this method, it is obvious 
that R, = 8 + (p Rand (1 — p) n in parallel) + f, 
that is, RB, 2 $ 4- p (R —pR) +f 
Similarly Ry = F +q (R— 4B) 4 f. 

Now if the fault be in z as at f, then y = 1 — z + p. 

If it be not in z, as at f, then q = p — z. A glance at 
the diagram will show this. Taking the latter case first we 
get— 

R, — R = S— F 4 pR — * R — (p — z) R + (p—z)'n 
from which equation all unknowns are eliminated but p which 
is required, and from which is deduced 

5 — + Ry — N + Ff 


p = — -— 
/ 2 LAR 2 


Iu the other case we have— 
R,—R,— S—F --pnu—j?R—(1—2 + p) R + (1——7 t+ p)?R 


whence p= R, —k, —N + F a 
2R(1— sr) 2 


Here, of course, we have an ambiguity, the same test 
showing the fault in two places on opposite sides of the 
square. But you can dig up the cable at one point, and it 
is Just an even chance if you find the fault: if not you go 
straight to the other. Even an ambiguous test is, in my 
opinion, better than blind groping in the dark, cutting and 
trying. Moreover, if you have a few more services on the 
loop you can take a fall of potential test which will at least 
show on whieh side the fault is, and then you have it 
exactly. : 
SHORT CIRCUITS. 


We may now consider the localisation of shorts, by 
which I mean any unintentional connection between 
two conductors, whether of high or low resistance. The 
simplest case of all is where the two cables are 
fused. or welded together, when a simple copper re- 
sistance test from one end gives the position ‘of the fault. 
This test, though often recommended, is really useless in 
practice, as you cannot know that your cables are so welded, 


.and if you «assume this condition where it does not exist, 


you will be a long way out. "Therefore we must assume that 
the fault has a resistance, small but unknown. It will 
always be small, as a short will never be detected until it 
takes enough current to call your attention to the fact that 
the current is not going out as ordinary consumption, and pro- 
bably not until it begins to blow fuses. 

There are several ways of localising a short. In the 
simplest case, a feeder, or plain run of cable, go and return, 
let r? and N be the resistances of your two cables (on a two-wire 


1 : f 3 
N n 


~ a — B — 


Fig. 3.—First chort tc35 


system they will be equal) f = the resistance of the fault, 
A and B fractions of the resistance (or of length if the cables be 
of uniform sectjon) from ends 1 and 2 respectively to fault 
(A + B= 1). Measure the resistances through the fault 
between ends 1 and 2. Call these R, and Ro. 


Then R, = A(P +N) +f Ra = B (P + X) + ff. 
Hence : R — R, Ri + R, ~P—N 


A = "DO 


2(P4X) aud f = 2 

This I think the best and simplest method ef finding a short. 
The objections urged against it are the following : To get 
the actual resistance of the cables P and N, a correction for 
temperature has to be made. "This, however, is not very 
difficult, as the temperature of deeply-laid cables varies very 
little, and the error for shallow cables will not be great if 
the temperature be assumed at that of the air. In short 
cables, indeed, the variation of resistance with temperature 
throughout the year is so slight as to be quite negligible. 
The extreme error in the result of the test due to this cause 
is about 14 per cent. of the length of the cable, which is 
considerable on long runs, but not on short ones. Another 
and more serious objection is that the proper resistance of 
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the fault is assumed not to change between the two tests. 
If it varies much it will introduce a correspondingly large 
error. The following method obviates the last trouble. 
Connect, as in fig. 4, one end of wire bridge to one end of 


Fig. 4.—Second short teat 


able ; the other end of the bridge and also of the cable to 
earth : galvanometer across ends of bridge, and battery 
between bridge contact and the other cable. Then the bridge 
ratio at balance is the ratio of the two parts of the cable on 
either side of the fault. s 
If you can get a really perfect earth in both cases, no 
correction at all is required by this method : or if your 
cable be of high resistance compared with the resistances of 
your earths, the correction is negligible. But in the majority 
of eases your earth connections, with leads, will have a 
resistance distinctly significant, and therefore these resistances 
must be measured and taken into account. 


Then the bridge ratio = A : (B. + E, + Ej), and here, of. 


course, the correction for temperature must he applied where 
great accuracy is required—that is to say, on long cables. 

Thus this test is more difficult than the first, and is only to 
be recommended where the variation of the resistance of the 
fault is considerable as compared with the resistance of a 
yard of cable. Moreover, this test cannot be used, as can 
the first, in cases where you have an earth accompanying 
the short, as is so often the case. On a three-wire 
system shorts may be found with vet greater ease and 
accuracy. If all three poles be shorted together, use the first 
method applied to any pair. You can thus take three pairs, 


positive and negative, positive and neutral, neutral and nega- - 


tive, localise the fault on each, and the three results—which, 
obviously, should be alike—check one another and eliminate 
errors. The case is yet sinjpler where only two poles are 
shorted. Here a modification of the second test may be 


Fig. 6.—Short on orc sido of 3-wire system 


applied with great advantage. Connect as in fig. 4, looping 
at the far end the sound cable to one of the damaged ones. 
Then at balance the bridge ratio is the ratio of the parts of 
the loop on either side of the fault. 


It is not generally known that it is quite possible to 


localise pretty exactly a short on a branching circuit without 
cutting or disconnecting branches. Reference to fig. 6 will 
show that the branch cable with fault forms a short on the 
main cable at f. Testing by the first method, take resist- 
ances R, R, between ends 1 and 2 and locate to hA by 
the formula as given. Now here comes in the use of the 
Ry + Rg —P—N 


formula f, = 3 , for this being the resist- 


ance of the short at / is obviously the resistance you would 


get if you cnt at the joint, and tested down the branch cable- 
Measure 


through the fault. Calculate this and call it R,. 
R, between the ends of branch, then, by substitution from 


the first formula, c = 5 + ~ — 
Sifilarlyv, if this test should show the fault at a joint to a 


sub-branch, ‘the process may be repeated, the method being 
too obvious to need description. But practically I fear that 


unless your instruments are extremely accurate, you will not 


locate a fault correctly beyond the second sub- branch, as any 


errors will be likely to be “cumulative. 


On a modern system of mains, however, you are not. 


likely to have a circuit branching to that extent Shed dis- 


P N, 


P, L—P»TofsB 


Fig. 7.—8hort on looped main 


connec in links. To find a short on a looped distributor :— 

Let P and N be the resistances of the two cables of the 

x fig. 7 
x hito of connections to service. 

E x 5 “a feeder. 

r that fraction of the loop counterclockwise between 1 
and 2. All these are known. 

Let f be the resistance of the fault : a the fraction of the 
loop counterclockwise from 1 to f, and B ditto from 2 tof. 
These are unknown. 

Measure R, between ends 1 through fault and R, between 
ends 2 


Then Ri a PŁN 


and R, = P, + " 


taAa (P+) +h 
+(B-—B)(P +N) +f 
(a — 4! — B + B?) (P + x) 
Now if f bein z then B= 1 ~r +a if notB=a—v. 


y R, — R =P; PAS P= Ngt 


Substituting these values in the equation above, it 
reduces to :— 


T E T 
or A = A R, — Re —P, — t P, + Ns 


2 2r(P +y) 


Here again, as in the case of an earth on a similar circuit, 
we have an ambiguity, but the same remarks may be 
applied. 

All the foregoing tests have been given on the assumption 
that you have got as near to your fault as possible by with- 
drawing links and making rough tests. In the description 
of the tests for carths and shorts on branching circuits, I 
have shown how a fault may be found on a small system 
without any disconnection. But where a system is much 
cross-connected, as all large systems are, these tests are 
of no use, and the preliminary business of localising to a 
section is often a lengthy and laborious matter. “As an 
instance, I am assumed by a friend who has charge of a large 
system, that a job of this sort recently took all his available 
staff over a week. Yet it is quite possible, on the largest 
and most complicated network to localise a fault from the 
station in a few hours, the supply not being interrupted for 
more than a few minutes, provided that the network is fed 
from at least three points. In theory you find the point 
exactly, but to do so requires extremely accurate instruments, 
a very exact knowledge of the resistances of all your cables, 
and of the position and value of your natural resultant fault, 
and a laborious and difficult calculation. In practice you 
may get withih half a dozen streets of the fault, and then 
proceed removing links and testing around the spot so found. 

Fig. 8 represents an imaginary network fed from the 
points, æ, b, e, the station 8 and the feeders A, B, C, being 


shown outside the diagram for the sake of clearness. When. 


an earth occurs make loop tests between a and B, 4 and c, 
B and c, using in each case, of course, that pole of the feeder 
which is earthed. Measure also the total resistance of the 
loop in each case. 

Now, knowing the resistances of your feeders, you get the 
effective resistance of your network between feeding points. 


Ele a ouem mim am. 
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From your loop test you have the proportionate distance of 
the fault down the loop, and hence its proportionate distance 
from either feeding point in that loop. But, obviously, there 
are many paths between æ and b, band r,aand c,so that in each 
case there are many possible positions for the fault. Let us 
suppose that the loop test has shown that the fault is half 
way from ato b. Take a few of the more obvious paths 
from æ to b, calculate the point which is half way from 
either end, and join them by the line 1-2. The fault is 
somewhere in that line. The line 3-4 is got in the same 


Fig. 8.—Fault on linked-up system 


manner from the test. between b and c, and the line 5-6 from 
the test between a and œr. If all the points on each of these 
lines have been calculated with absolute accuracy, they will 
all cross at F, the exact position of the fault (or, rather, of the 
resultant of all faults on the system, a point which intro- 
duces the necessity to correct for your natural resultant 
fault). But if, as would actually be the case, the lines have 
been somewhat roughly calculated, their inter-crossing will 
include more or less space, and somewhere in or about that 
space is the fault, which may now be sought by the. simpler 
methods. - This space will be larger or smaller according to 
the accuracy with which the calculations have been made. 

Finally, I .would apologise to any engineer whose test has 
been published without acknowledgement. Some of these 
are matters of common knowledge, some I have learnt I 
know not where, the rest are my own, though they may have 
been independently thought out. 


THE LORAIN SYSTEM AT WOLVERHAMPTON. 


EVENTS have justified the bokd and almost unaided attack 
which we made in 1902 on the policy of the Wolverhampton 
Corporation in laying their tramways on the surface-contact 
system. In those days Alderman Mander spoke airily of 
£20,000 profits, but the second year’s working has produced 
a veritable mouse, £198, as stated in the abstract of the 
report for the year ending March 31st, published in our 
issue of July 14th. Fuller abstracts of that report, and of 
the ensuing discussion may be read in the Wolverhampton 
Express and Star of July 6th and 11th respectively. The 
speeches by the two aldermen who are the leaders of the 
defence, followed by the unanimous carrying of the report, 
prove well enough that the Wolverhampton Council are to 
be as easily caught with chaff now as in days of yore. 
_ Alderman Mander, in moving the report, said that if the 
accounts had been made up in the standardised form the 
amount of £4,790 which was charged to renewals would 
have been carried into the net revenue account, and they 
would have had a net profit of £4,983 instead of £193. 
Oh, the righteousness of some people! But we must be 
unkind enough to explain that after crediting renewals with 
this £4,790 there is nothing but £193 left to pay off the 
outstanding deficit of £4,688 on electric and horse traction. 
Therefore the £193 is called net profit. That, at least, is 


how we read the sta i : 
and Star. te of affairs as represented in the Express 


- 


The bankruptcy laws ought to be altered after this. If a 
man cannot pay 20s. in the £, what he has to his credit he 
may keep for pocket money. 

Now let us look at these figures with which Aldermen 
Mander and Craddock express so much satisfaction, and see 
what profit might have been made if the overhead system 
had been in use. 

The report compares the Wolverhampton working with 
39 other undertakings, and one result is to bring out the 
units per car-mile 24 higher than the average. Alderman 
Mander says that this is accounted for “ by the better 
lighting utilised on the Wolverhampton cars." Considering 
that one of the original reports of the borough electrical 
engineer stated that the use of the Lorain system involved 
an increased consumption of energy over that required by 
the overhead system of ‘25 unit per car-mile, we think that 
Alderman Mander might have found refuge under cover of 
that estimate, and the only reason for his putting the increase 
down to lighting must be that he has developed under con- 
tinued Lorain stress, a failing which is well known to mental 
experts. 

It will be more amusing than instructive to work ont 
roughly the simple problem which Mr. Mander has set—for . 
others. 

According tothe ELECTRICAL REVIEW Tableof Tramway Un- 
dertakings, recently published, Wolverhampton owns 32 cars. 
The report says that 809,500 car-miles were run. Dividing 
car-miles by cars owned gives 25,000 car-miles per car per 
annum. To find the hours run by each car, let us 
assume the very low average speed of 5 m.p.h. in order to 
allow fully for lighted cars standing in sheds, and for other 
sources of waste ; that gives 5,000 hours per car per annum, 
Let us assume again that for a quarter of this time, 
manifestly much too great a ratio, the «ars were lighted ;. 
1,250 then are the hours of lighting per car. | 

Now, 809,500 x :24 = units used in excess of average = 
194,000, and 194,000 + 32 = 6,000 excess units per car 
perannum. This enables us to reach an approximation of 
the extra units per car used for lighting over and above the 
ordinary use in 39 other towns :— 

6,000 + 1,250 = 4*8 units per hour. | 

If one 16-c.P. lamp takes 64 watts, 4,800 watts for one 
hour (4:8 units) = 75 16-c.p. lamps. 

Of course, if Alderman Mander suggests to the Tram- 
ways Department the use of higher efficiency lamps—say, 
flame arcs—the Wolverbampton cars might be illuminated 
still better than the poor average concern which never 
affords more than 20 16-c.P. lamps per car at the very. 
outside. ! 

If we take these 194,000 excess units as an ordinary man 


would, and call them part of the blood money of the Lorain. 


system, we can see just how much might have been written 
off the accumulated deficit if the overhead system had been 
installed when we multiply by 1:66 and divide by 240. The 
result roughly is £1,340. "That begins to make the actual 
declared profit of £193 look small, but we have an inkling 
that even this comfortless kind of sop to the ratepayers would 
have been reduced by £1,350 if the price of energy charged 
by the Lighting Department to the Tramway Department 
had been the same as last year. We do not say for a moment 
that it is too high at the present rate of 1:66d., but we wish 
it to be understood that last year's rate was 1:91d. (Electrical 
Times). 

The comparative figures to which we have referred show 
that the Wolverhampton passengers have to pay more than 
the average passenger for the privilege of riding over Lorain 
track. The precise amount appears to be *03d.—evidently 
of no account in the eyes of financial experts of the calibre 
of Alderman Mander, for he distinctly eaid in his speech 
that, ** with the single exception of units per car-mile, 
Wolverhampton had a better average than any town." 

The three-hundredth part of a penny sounds too in- 
finitesimal to trouble about when referred to as the extra 
amount which a passenger has to hand over to the conductor 
for an average journey, but when multiplied by 74 millions, 
it increases in importance sufficiently to be taken cognisance of 
even by people who talk about £20.000 profits, and get £200. 
When multiplied in fact by the number of passengers 
carried in 1904-5, it just means that the balahce-sheet has 
gained £960. 
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There are figures in the balance-sheet which we cannot 
criticise, as we are without the means, but those figures 
which we have touched somewhat trausform the published 
results. Recapitulating, we have £1,340, which is directly 
traced to the Lorain system, and £960 which has been 
extorted from the passengers, making .£2,800 which would 
have been applied to the reduction of accumulated deficit if 
the overhead system had been used. 

On the other hand, we noted that this year’s balance-sheet 
cannot be compared justly with last year's, unless due allow- 
ance, which we have put at £1,350, is made for the reduced 
cost of electricity in 1904-5. 

With reference to the negotiations between the Wolver- 
hampton Corporation and the company which runs trolley 
lines up to three points on the Wolverhampton boundary, 
we plead guilty to a spirit of curiosity in wishing that the 
terms of the proposed agreement between the parties might 
have been disclosed in more detail. Prominence is given 
to the statement that the cost of equipping the Corporation 
cars with trollevs to enable them to run on the effete and 
vulgar overhead system will be about £200— say, £6 per 
car ; but what about the cost of equipping the company's 
trolley cars with skates and all the paraphernalia that adds 
a ton or more to the weight of the car? If the company 
does not pay for this, what is it going to cost the Corpora- 
tion ? Aud if the company does pay the actual bill for 
alterations, how much worse will be the Corporation's bar- 
gain for throngh running to make up to the company for 
the £100 or £200 per car for Lorain equipment and altera- 
tions made necessary thereby, for the 20 per cent. increased 
consumption of energy due to the Lorain solenoids, for the 
upkeep of the accumulators and for the maintenance of the 
collecting skates? Somebody has to pay for these things, 
and even in the remote chance of the company being so 
eager to obtain the benefits of through running as to bear 
the whole of the direct and incidental costs of conversion 
the general question still remains, why should anyone, 
whether shareholders or ratepayers, have to pay extra- 
vagantly and so absolutely unnecessarily if right counsels 
had prevailed in the first place, for being transported from 
one place to another over an imaginary line without 
changing cars ? 

Unless the ratepayers of Wolverhampton are as deathly 
sick of their Tramway Committee as the nation is of the 
War Office, and so has no more heart to urge reforms, we 
suggest that the proposed agreement be compared with 
similar agreements for intercommunication which have been 
exchanged between town and town or town and company 
elsewhere, with the object of finding out how much better 
or how much worse a bargain than those the Committee 
intends to make. 
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THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY. 


AN IMPROVEMENT REPORTED TO BE PROCEEDING ALL ROUND. 


IF prices do not prevail so high as in the years 1899 and 1900, the 
volume of orders on the books of the large companics in Germany 
at the present time is considerably greater than in those years, and 
it is belicved that the electrical industry is once more on the way 
to a high period of prosperity, even if it has not already reached 
such a stage. No doubt the improvement in the general situation 
has been largely brought about by the amalgamations of works and 
the starting of the manufacture of turbines during the past year or 
two, while the extension of existing electricity works and the 
renewals of tramway plant and equipment are providing a fair 
amount of activity, in addition to the demands made by the mines 
and ironworks. The internal. disturbances in Russia, which have 
resulted in the destruction of electrical machinery, have so far 
reacted favourably upon the German works, but the future outlook 
from that quarter is regarded with uncertainty. The question of 
working main lines of railway by electric traction also remains in 
an indefinite position at the present time. 

The subject of probable dividends on the part of various concerns 
is receiving a little attention. It is calculated that the rate of the 
Allgemeine Co. will be slightly higher than that paid in the past 
year, that the Siemens & Halske Co. may pay 8 per cent., as com- 
pared with 7 per cent., that à cable manufacturing company will 
declare 5 per cent., as against 3 per cent., and that the Schuckert 


Co., whose last distribution was made in 1900, may. return to the 


dividend stage with 4 per cent. for the past year. 


' GERMAN WORKS. : 


The shareholders in the Lahmeyer Co. (Elektricitáts A.G. vorm. 
W. Lahmeyer & Co.), of Frankfort-on-Maine, have approved the 
accounts for the year ended March 31st, 1905. As will be remem- 
bered, the company's manufacturing works have recently been 
amalgamated with the cable works of the Felten & Guilleaume Coq. 
under the title of the Felten & Guilleaume-Lahmeyer Works Co., 
and the year 1904-5 therefore constitutes the last in which the 
Lahmeyer accounts will refer both to the construction of generators 
and motors, and to the company’s own lighting stations and tram- 
ways as a separate and independent undertaking. The position of 
the company is in brief as follows :— 


1904-5. 1908-4. 
Share capital £1,000,000 £1,000,000 
Net profits Ves £63,629 £30,831 
Dividend, per cent. bor 5 24 


The gross profits from manufacturing and other sources are all 
placed together in the accounts as one total. In addition to the 
share capital of £1,000,000, the company has a tolerably large issue 
of bonds, the payment of interest on which has absorbed over 
£31,000, as compared with £29,000 in 1903-4. The directors’ 
report states that notwithstanding the considerable amount of work 
carried out, the prices realised on the average remained on the 
unfavourable level prevailing in the preceding year, bat a satisfac- 
tory development of business is expected in the future. The 
Mulheim department of the amalgamated company is fully 
employed with larger orders, and it is anticipated that favourable 
results will be obtained from the operations of the combined under- 
taking this year. The Lahmeyer Co.’s own stations and tramways 
are said to have yielded in part an increased revenue in the past 
year. E 
The report of the directors of Brown, Boveri & Co., of Mann- 
heim, whose share capital is entirely held by the parent company 
of the same name at Baden, states that the improvement in the 
course of business recorded a year ngo continued in.the past year, 
and became even more satisfactory. It was necessary, in conse- 
quence of the large amount of work, to keep regular day and night 
shifts during the whole of the year, the number of workmen in- 
creasing from 598 to 1,172. The considerable augmentation in the 
turnover rendered it essential to largely extend the works, par- 
ticularly in the electrical department, and in connection with this 
extension the remainder (£150,000) of the share capital was called 
up at the end of last March, thus making the paid-up share capital 
£300,000, although only one-balf of this total participates in the 
distribution for the past year. The financial results are shown 
below for the past two years:— 


1904-5. 1908-4. 
Share capital £150,000 £150,000 
Net profits ... - T £9,480 £7,486 
Dividend, per cent. ... EE 4 


The accounts show that the sum of £18,417 has been written off 
for depreciation, as compared with £11,076 in 1903-4, the percent- 
ayes provided for this purpose being 5 per cent. on buildings, 10 
per cent. on machinery, 25 per cent. on furniture, and 40 per cent. 
on tools In addition to carrying out various light and power 
works during the year, the company received orders for 63 steam 
turbines of a total of 89,607 H.P. for Germany, as against 69 and 
50,535 H.P. respectively "in the year 1903-4. The small cruiser, 
Lubeck, fitted with turbines of 12,000 H.P., has completed its pre- 
liminary trials with success, and the company expects further orders 
from the Admiralty. The works are also well employed in the 
construction of condensing plaut. an 


Swiss AND OTHER COMPANIES. 


The directors of the Bank for Electrical Enterprises (Bank fur 
Elektrische Unternehmungen), of Zurich, which is closely associated 
with the Berlin Allgemeine Co., have issued their report for 
1904-5, in which, as on former occasions, reference is made to the 
general situation of the electrical industry. It is pointed out that 
the improvement reported a year ago has been maintained, as brisk 
activity is announced from all districts, but withthe exception, 
perbaps of the construction of large sizes of turbo-generators, the 
sale prices are still unsatisfactory. -The favourable judgement of 
the public and the Stock Exchanges in electrical securities has 
made further progress, although in many cases the directors con- 
sider that an exaggerated value has been placed upon the present 
course of business and the prospective results in the next few years. 
The improvement of business has been undoubtedly assisted by the 
combination of German and Swiss electrical companies in groups 
and by association with others, partly outside of Europe, and these 
arrangements would certainly further contribute towards progress. 
As to the future, the report states that this may be looked forward 
to with confidence, and that it will be possible to succeed in solving 
the problem of working main lines of railway by electricity. The ' 
financial situation of the bank may be brietly noted as follows:— . 


1904-5. 1909-4. 
Share capital £1,440,000 £1,320,000 
Bonds te £1,320,000 £1,280,000 
Gross profits £201,769 - £176,392 
Net profits £129,851 £113,331 
Dividend, per cent. 84 74 


A glance at the bank’s lengthy list of investments shows that 
these refer to tramways and electric light and power undertakings 
in different parts of the world, including the Seville Tramways Co. 
and the Chilian Electric Tramways and Light Co. 3 

The financial resulta of Brown, Boveri & Co., of Baden, Switzer- 
land, again show a further development. In the report for 1904-5 
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the directors state that the construction of large steam turbines and 
aecessory electrical generators represented about one-half of the 
turnover. The steam turbines ordered to the beginning of July 
were 324 of a total of 397,000 H.P., as compared with 225,000 H.P. 
on the books at the corresponding period of the preceding year. 
Complaints are made of the condition of prices, which, in the case 
of medium and small size sets of machines, were insufficient, and 
even partly resulting in a loss. In the ordinary electrical depart- 
ment the company was also actively employed, but the prices 
remained unsatisfactory, and no prospect exists of a noteworthy 
improvement. The principal business in Switzerland continued to 
lie in deliveries for large power stations, although a considerable 
falling off would have to be reckoned with on account of the 
difficulties which have arisen in connection with the concession 
conditions for the establishment of new works. In the case of 
electric railways, the orders given for Switzerland in particular 


were very insignificant. The accounts reveal the undernoted 


position :— 
1904-5. 1903.4. 
Share capital vn bes .. £640,000 £500,000 
Bonds i T TT .. £200,000 £200,000 
Net profits ... ^ ois T £61,083 £54,225 
Dividend, per cent... ` a 10 9 


In 1902-3 the dividend was at the rate of 7 per cent, and 5 per 
cent. was paid in the year immediately preceding, while tbe 
amount of the capital increase which has recently been proceeded 
with is not entitled to participate in the dividend for the past year. 
The report, which also refers to the operations of the subsidiary 
companies at Mannheim, Milan and Christiania, and to others in 
whieh the company is also financially interested, states that the 
Swiss workshops are fully employed, and likely to yield favourable 
finaneial results likewise for the current year. 

The French Société d'Electro-Métallurgie of Dives, which has a 
share capital of £600,000, produced 8,0C0 tons of copper during 1964 
as compared with 7,400 tons in the preceding year. As net profits 
the accounts show the sum of £26,265 as contrasted with £20,900 in 
1103; and of the former the amount of £15,000 has been placed to 
the reserve fund for fluctuations in the price of the metal, thus 
increasing this fund to £48,000. The payment of a dividend, as in 
the previous 12 months, is consequently not contemplated. The 
stocks of raw ard manufactured copper represented about 4,000 tons 
at the close cf the financial year. 

The Russian Allgemeine Electricity Co. kas decided to pay a 
dividend for the first time in its history. According to the 
accounts for 1904, the net profits including the balance brought 
forward from the previous year amount to £4,945, as compared with 
£1,075 in 1903. It is proposed to distribute 4_ per cent., which 
dividend will require £4,500. The directors’ report states that by 
virtue of the extraordinary general meeting held last December, it 
was resolved to absorb the undertaking of the Russian Union Elec- 
tricity Co., and for this purpose to increase the share capital to 
£600,000, and issue au obligation loan of £200,000. The Riga works 
of the Union Co, have already been taken over, and are producing 
independently, a fact which the directors consider of great 
importance in view of the increase in the import duties provided 
for under the new tariff treaty between Russia and Germany. 

The Russian Baltic Accumulator Works Co., of Riga, kas ter- 
minated the year 1904 with a loss of £5,587, thus increasing the 
total deficiency to £22,020 on a share capital of £33,000. In view 
of the unsatisfactory financial position, the shareholders have 
decided upon the liquidation of the company. The factory, which 
was established by the founders of the Russian Union Co., is to be 
transferred to the Russian Allgemeine Electricity Co., which has 
also taken over the undertaking of the Union Co. 


oo. 


THE ARRANGEMENT OF STEAM PIPES. 


Ix a recent issue of the American Electrician, Mr. R. T. Strohm 
gives a review of present practice in steam piping, with more 
especial reference to the effects of expansion and the means taken 
to allow for it in the erection of the piping system. As is well 
known, expansion takes place in proportion to the length of pipe 
heated, its rise in temperature and to a “ coefficient of expansion,” 
which is a constant for a particular material. E.s., 


Cast-iron "T TT "M ... ‘00000617 
Wrought-iron ... ris " e. CO6000686 
Steel - dis s in ... -00000599 


. All expansion is accompanied by a tremendous stress in the 
material, which becomes apparent if auy rigid anchoring is 
attempted, Something has to “go.” To illustrate this:—4A steel 
chimney, led through an office building of some 20 storeys, by some 
means became anchored to some steel girders near the top. The 
longitudinal expansion exerted sufficient force to shear off the 
rivets ina girth seam, and the chimney simply telescoped. The 
force exerted is estimated by calculation at 1 million lb. 

In his review of expansion bends, the author mentions the 
common “gooseneck” bend and its modifications, including a com- 
bination of two elbows and an inverted U, which latter he objects 
to on the score of the strain on the joints and consequent lack of 
"eam tightness. “For situations where it is not essential that the 
Wiole range be in one straight line, he advocates a single turn of 
tie pipe — placed vertically or horizontally as may be convenient— 
which results in the displacement of the pipe line by a little more 
than its diameter. Or for similar caces, where the stress is not 


great, a section of straight pipe, with the enda bent to bring the 
flanges parallel and to flt the ends of the range, can be used with 
advantage. 

All expansion bends should preferably lie with their axes in the 
same slope as the pipe line, but if space is not available they may 
be set vertically, in which case cfficient traps must be fitted to them 
to carry off all condensed steam. In all cases special care must be 
taken to guard against the introduction of water pockets, and the 
whole range should have a downward slope in the direction of tlow 
of the steam, except where the velocity of the steam is low, as in 
a pipe made large for its duty. ` 

For expansion joints, a simple section of corrugated copper pipe 
is capable of taking up considerable expansion. If thought 
desirable, such a section may be put under stress when cold. This 
will have the effect of diminishing the maximum stresses, as the 
pipe will be under compression when hot. (This practice is open 
to criticism, as a copper pipe subject to alternate stresses, especially 
under high temperature, may in course of time become brittle 
owing to “crystallisation” of the metal.) 

A class of expansion joint that relies ou a slipping action totake 
care of expansion is not so much used as formerly. It consists of 
two pipes of different sizes, arranged to telescope the one within 
the other, with a suitable packed joint between them. Such a joint 
has a tendency to part, due to the unbalanced steam pressure equal 
to the product of the area of the larger pipe at the joint into the 
steam pressure per unit of area. In order to prevent the disastrous 
effect of parting these pipes under pressure, a collar is rivetted 
round the smaller pipe beyond the joint, and the stud bolts holding 
the gland are extended to pass through this. Locknuts are placed 
on the ends of these studs, so that they just clear the safety collar 
when the range is cold. The disadvantages of such a joint include 
its cost compared to a simple bend, leakage owing to hardening of 
the packing, and the possibility of the pipes sticking fast, with 
resultant fracture. They should only be used in cases where other 
forms are inadmissible. > 

Pipe lines are supported by simple hangers from girders running 
above, or supported on rollers carried on wall brackets. The rollers 
are made to fit the curvature of the pipe. With long ranges it is 
usual to anchor the pipes near the centre, making provision for 
expansion as needed at either end. As regards the supporting of 
pipe lines, the hanging support would seem to vive greater facilities 
for covering and inspection. 


RECENT IMPROVEMENTS IN 
THE ELECTRO-DEPOSITION OF METALS. 


AN article upon this and kindred subjects has recently appeared in 
the Cheiniker-Zeitung from the pen of Dr. H. Stockmeier, and from 
parts of it we abstract the following particulars. 

Eleetro-deposition of Zine.—Amongst recent improvements in this 
direction it may be mentioned that Meurant, of Arlon, in Belgium, 
claims to obtain a specially compact and firmly adherent coatiug of 
zinc, by the addition of gum Arabic to the electrolytic bath. He 
mixes 5 kilos of a 50 per cent. solution of zinc chloride with the 
solution of 1:5 kilos of sodium carbonate iu 10 litres of water. 
Three kilos of ammonium chloride are also dissolved in 20 litres of 
water, the liquid is heated, aud 6 kilos of eum Arabic are dissolved 
in it. These two liquids are mixed together, heated for a short 
time, aud finally diluted to 100 litres with water. Goldberg, of 
Moscow, claims to obtain thoroughly adherent films of zine by the 
use of pyridine. He prepares his bath by dissolving 10 grma. of 
zinc chloride in one litre of water, introducing 10 c.c. of pyridine, 
and then adding hydrochloric acid till solution is complete. He 
employs zine anodes, and a current density of 0'2 ampere per square 
decimetre. Goldberg also claims on behalf of his process that the 
bath is not too poisonous for industrial purposes like those composed 
Gf cyanides; but, as Stockmeier observes, the toxicity of cyanide 
baths does not prevent them being employed on the large scale 
where required, while, on the other hand, cyanide baths are never 
used in the case of zinc. 

The Siemens-Schuckert works, of Berlin, has patented a methcd 
of procedure whereby hoop or band iron can be continuously coated 
with an electro-deposit ot zinc, as is already done in the ease of 
iron wire and other kinds of metallic strip. The feature of the 
invention consists in causing the iron, before entering the electro- 
lytic cell, to pass between sets of leather-covered rollers revolving 
in a direction opposite to that in which the strip is travelling; the 
rollers being fed with sand or other suitable abrasive, and being so 
arranged that they clean both sides of the strip simultaueously. 
It is said that this contrary motion of the rollers ensures such a 
perfect s:ouring of the metal, that the electro-deposited film of 
zine is satisfactorily adherent to both sides. 

M. P. Lloyd. of Brussels, has adopted the plan of using 
diaphragins treated with insoluble albumin cr gelatin, such as are 
sometimes employed in the electrolysis of alkali chlorides, in the 
electro-deposition of metals. It is very essential that the substance 
applied to the diaphragm shall be rendered perfectly insoluble, and 
therefore, after the use of the gelatin or glue, the diaphragm should 
be treated with formaldehyde for several hours. When properly 
prepared, the treated diaphrayms yield metallic deposits of excel- 
lent strength aud other physical properties. For instance, a foil of 
copper may be obtained which will bear rolling out to ten times its 
original length, a degree of extension which has hitherto been 
impossible. "The improved diaphragms also cause the current 
ch cency of the process to be much greater thau usual. With an 


iron anode the weight of copper deposited has reached 93°5 per 
cent. of the amount theoretically corresponding with the quantity 
of iron dissolved, whereas when the Ordinary process was employed. 
the yield was only 391 per cent. ]f the electrolytic solution is 
treated with an albuminous substance, the current efficiency of the 
deposition may reach 84:9 per cent., but the metal thrown down is 
brittle, and cannot be worked up until after it has been melted, 
When one of the prepared diaphragms is employed, albumin or 
gelatin is not to be detected in the solution. 

Nickel.—In order to obtain a deposit of nickel adhering well to 
iron or steel, Edison Proposes to coat these metals with the nickel 
clectrolytically, and then to heat the object in an indifferent 
atmosphere to the melting point of nickel. The molten film is said 
to adhere so well that it ‘will not crack when extended or stamped. 

To prepare non-conducting articles to receive a deposit, F., 
Hundhausen coats them with varnish, and, while the film is still 
tacky, dusts them over with silver powder. When completely dry 
the excess of metal can be blown or dusted away. The objects are 
then dipped in a copper solution, without using current, till a thin 
deposit is obtained, and finally the usual electrolytic operation ig 
carried out. 

For tarsiatura work, where it is desired to have metallic inlays 
on a non-metallic surface, E. Hugendubel, of Stuttgart, cuts out of 
the veneer, the wood which corresponds to that portion of the 
pattern that is ultimately to be represented by metallic inlay, and 
fastens it down on to a sheet of metal provided with teeth for 
The back of the sheet is protected with varnish, 
and the whole is plunged into the electro-depositing hath. A 
deposit is thus obtained on the bare metal which eventually becomeg 
flush with the surface of the surrounding veneer in the necessary 


manner, 
a_a 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THOMPSON & Co., Electrical Patent, 


Agents, $29, High Ho!boin, London, W.C., and at Liverpool, to whom al] . 


Inquiries should be addressed, 
—— — 


13,9644. '" Improvements in and connected with electric lighting or other 
nstallations," b. F. CokrkHILL. (Date applied for under Rule 5 of the Patents 
Rules, 1905, July €th, 1905. August 17th. (Complete.) 


16,457. “ An improved bayonet socket-holder for incandescent electric lamps." 
J. CLEARY. August 14th. 


16,460. “An &utomatic starter for electro-motors,"' J. JESSEN, August 14th. 
(Complete.) 
Waki " Improvements in lamps for Nernst filaments.” L. Kamo, August 
t 1. 
16,479. 


'" Improvements in and relating to telephone systems," 
L attic and C. L. GoopriM, August 14th, (Complete.) 


16,484, * Improvements in call signal apparatus for group-calling in telephone 


J. W. 


installations.” BIEMENs Bros. & Co., Lrp, (Siemens & Halske, Akt-Ges., 
Germany.) August lith. (Complete.) . 
16,491. i 


“ Coiling aF paratus for hollow or solid flexible conductors for Kas, 
electricity and the like with auxiliary Support for the hollow conductors,” 
B. QUINCEY and C. Harrison, August 14th 

: 16,518, " Improvements in dynamo - electric machines.” 
THoxsoN-HotsToN Co., Lip, 
August lth. (Complete.) 


16,545, “Improvements in or relating to electric are lamps.” 
and THE JANDUS Anc LAMP AND BLeEctRic Co., Lr». August bth, 


16,546. + Improvements in or relating to electric arc lamps.” 
and THE JANDUR ARc LAMP AND ELECTRIC Co., Lrp. August l5th. 
16,547, “ Improvements in or relating to electrie arc lmanps,'” 
A. D. Joxes and Tur JANDUS Anc LAMP AND ELECTRIC Co., Lrp, 

16,570. ^ Improvements in Storage batteries," G. K. HaRTUNG, 
.Coinplete.) 

16571. “An improved attachment device for the shades of inverted incan- 
lescent gas and electric fittings," ENTWISTLE & STEPHENS, LTD. August 15th. 

16,691, « Improvements in the manufacture of electrical resistances,” C, 
RUZICKA. August 16th. - 

16,655. *« Improvements in or relating to wireless telegraphy," 
and MARCONI'S WIRELESS TELEGRAPH Co., LT». August 16th. 


16,656. «€ Improvements in trembhlers for electric sparking apparatus.” 


MARCONI'S WIRELESS TELEGRAPH Co., Lro., and E. Pripprr., August 16th. 
16,657. 


“Improvements in and relating to electric arc lamps." THE 
BRITISH THoMsoN-HOUSTON Co., LTD., and E. J. MURPHY. August l6th. i 


15,671. « Electric working of mine shafts," J, SWINBURNE, August 17th. 


16,721. " Improvements relating to electrical apparatus for controlling the 
working of ordnance.” A. T. Dawson and J. Horne. August 17th. 


THE Britisn 
(The General Electric Co., United States.) 


A. D. Joxrs 
A. D. Joxks 
B. M. Drakr, 


August 13th. 
August 15th. 


G. Mancoxi 


16,772. " Improvements in and relating to connection boxes for electric 
Cr&ànes." SIEMENS Bnos. & Co., LTD., and J. 8. HUDDLESTON, August Isth, 
(Complete.) 

16,773. 


" Improvements in revolving field magnets for electrical machines,’ 


MEMENS Bros, & Co., Lro. (Siemens Schuckertwerke G.m.b.H. Germany.) 
August 18th. (Complete.) 


16,796. ,. Improvements in devices for the clectrographical long-distance 
transmission and reception of drawings, Photographs and the like." H. 
CARBONNELLE, August 15th. (Complete.) 


————— 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W, P, 
THOMPSON & Co., 822, High Holborn, W. », and at Liverpool, price, post 
) 


1904. 
DyxamMo-ELEctRIC MACHINEN, Sayers and Mavor & Coulson, Ltd. 
Anc Lawrs, Viarmé. 15,872. July 16th. : 


ExLecrric Motor CONTROL SYSTEMS. British Thomson-Houston Co., Ltd. 
(General Electrie Co., Ltd.) 16,662. July wth. 


15,626, 


ELEc tric SWITCHES, Johnson, (Voigt « Hacffner, Akt.-Ges.) 16,764. 
July 29th, 
ELECTHIC VAPOUR ARC Lamps. Peri tz. 17,176. August 5th. 


TRoLLEY PULLEYS FOR ELECTRIC Raitways, TEAMWAYS AND THE Lire. Welsh. 
17,200. August 6th. 


TERMINAL For ELECTRIC CABLES. | 
FILAMENTS POR ELECTRIC INCANDESCENT LAMPS AND METHODS OF Manvuracrurns 
March 22nd. 


Sardy. 17,975. August 9th. 


Levis. (General Electric Co.) 6,959. 


PRODUCTION or ELkcTRo-TvPES OR THE LIKE. 
atd., and Cowper-Coles. 15,762. July 15th. 


ELECTRIC MEASURING INSTRUMENTS. British Thomson-Houston Co., Ltd. 
(General Electric Co.) 16,410. July th, 


ELECTRIC IGNITION APPARATUS FOR EXPLODING Gases IN Rotary ok Recipro. 
CATIKG ENGINES. Somerville, 16,619. July 28th. 


STOPPING PLACE INDICATORS FOR ELECTRIC TRAMCARS AND TBE LIKE. Wright. 
16,858. August 2nd. 


ELECTRO-MAGNETIC RrLavs. Tyer, Hollins and Leake. 17,000. August 8rd. 

ELECTRIC Motor CONTROL SYSTEMS. British Thomson-Houston Co., Ltd. 
(General Electric Co.) 17,017. August 8rd. 

CONTROLLERS FOR ELECTRIC Morors. British Thomson-Houston Co., Ltd. 
(General Electric Co.) 17,021. August 8rd. 

ELxcTRIC SwiTCHES. British Thomson-Houston Co., Ltd. 
Co.) 17,023. August 8rd, 


ELECTRIC CONTROLLERS FOR ELECTRIC CiRcCUITS. British Thomson-Houston Co. 
Ltd. (General Electric Co.) 17,024. August 8rd. | 


Sherard Cowper-Coles & Co., 


(Genera) Electrie 


ACTUATING BUCH OPRBATING MEANS. Norris. 17,632. August 13th... 
Evershed & Vignoles, Ltd., and 


Execrric Device FOR INDICATIXG THE UNAUTHORIZED OPENING or Door Locx., 
WINDOW FASTENERS, AND THE LIKE. Levin. 18,054, August 20th. 

MERCURY AND THE LIKE Vapour ELECTRIC APPARATUS. Carolan. 
Electric Co.) 18,173. August 22nd. 


INSTRUMENTS FOR MAKING CALCULATIONS IN REGARD TO ELECTRIC COXDUOTORS 
AND OTHER PROBLEMS. Hincks. 19,061. September 3rd. 


PvsH Burrows. AND. THE LIKE FoR ELECTRIC BELLS AND BIMILAR SERVICES 
Harcourt. 19,917. September 15th. 


ELECTRICAL RESISTANCEs, Moy and Bastie. 22,647. October 20th. 


INSULATORS FOR HIGH VotTAGE ELECTRIC LINES. Soc. Ceramica Richarg-Ginor- 
(Date applied for under International Conventicn, June 22nd, 1804.) £8,804. 
29th. 


ember 29t 
———— MM €—— MÀ 


1905. 


Vapour ELECTRIC APPARATUS. Wood. 956. (Date applied for under Inter. 
national Convention, January 18th, 1904.) January t7th. 

ELECTRIC APPARATUS FOR FELLING TREES on SaAWING Woop. Wilson. 1,8%. 
(Date applied for under International Convention, January 30th, 1904.) 
January 24th. 

BINDING Screws AND TERMINALS FOR ELECTRIC CONDUCTORS. 
and H. W. Cox, Ltd. 1,518. January 25th, 

TEMPERATURE COMPENSATING DEVICES FOR THERMO-ELECBRIC TEMPERATURE 
MEASURING INSTRUMENTS, Bristol. 2,934, February 13th. 

FIELD MAGNET ARRANGEMENTS OF ALTERNATE CURRENT ELECTRICAL Macnixrs, 
Elektrizitüts Act..Ges. vorm. W. Lahmeyer & Co. 4,859. (Date applied for 
under International Convention, April 30th, 1904.) March tth, 

WINDINGS OF FIELD MAGNETS OF DyNaMo-ELECTRIC MACHINES, Siemens Bros, 
and Co., Ltd. (Siemens-Schuckertwerke G.m.b.H.) 5,834. March 0th. 

VAPOUR ELECTRIC APPARATUS. Thomas. 10,653. May 29nd. 


(General 


Maunsell, Butt 


APPARATUS FOR STARTING AND FOR REGULATING THE SPEED or COMPENSAIED 


SINGLE PHASE ELECTRIC Motors. Arnold and La Cour. 10,830. May 24th. 


ALTERNATING CURRENT MEASURING (INsminuMENTS. Conrad and Bradshaw. 
11,036. May 28th. 


METHOD or CONTROLLING 4 HE FREDIXG MECHANISM OF ELECIRIC Anc LAMrs or 
THE OPEN AND ENCLOSED Tyres. Fry. 618, January 12th. 
INCANDESCENT ELECTRIC LIGHT Burss. Burt. 1,065. January 19th, 


ELECTRIC RAILWAY S} SIEM. Kinsman. 1,912, January 81st. 


ELECTRIC IGNITION ARRANGEMENTS FOR EXPLOSION Motons. 
February 9th. 


TELEPHONE TRANSMITTERS. Bines. 4,1€8. February £8th. 


CONTACT DEVI kg FOR ELECTRIC SWITCHES, Elektricitäts Act.-Ges vorm. W. 


Lahmeyer & Co. 7,105. (Date applied for under International Ccnvention, 
May 9th, 1904.) April 7th. l 


APPARATUS FOR Evectnicar DnYiNG or INS CLATION oF ELECIRIC CABLES. 
Nisbett. 8,613. April 2?nd. Í 

MANUFACTURE oF COPPER SULPHIDE FOR THERMO-ELEctRIC "CovPLrs. Cie. 
Thermo-Electrique (Systeme Heinnite) Soc. Anon. 11,300. (Date applied 
for under Internaticna] Convention, April 27th, 1905.) May 30th. 

ELECTRIC TRANSFORMERS. Heinicke. 700. January 18th. 

ELECTRIC TRAIN LIGHTING SYSTEMS. Union Elektricitäts-Ges. 


applied for under International Convention, January 
January 26th. 


SAFETY Lock W11H AN ELECTRIC WARNING DEVICE axp DETONATOR. Audilert. 
2,187. February 3rd. 


j è L] 
ErEcrmc FURNACES, Bosworth. 2,818. February €th. 
TELEVHONE EXcHANGEs. Lundquist, 1,716. March "th. 
DISTRIBUTION OF ELECTRIC ENERGY To APPARATUS CAPABLE OF BEING OPERATED 


BY DIRECT AND ALSO BY ALTERNATING CURRENTS, Lainme. 8,711. (Date 
a] plied for under International Convention, May 3rd, 1904.) Aypril25th. . 
ELECTRICAL Ay pre-Prevaaric GoVEF NOR FOR MARINE ENGINES. Grasset. 710. 
January 9th. è 
ELECTRIC Fxg, Fairweather. (Diehl Manufacturing Co.) 1,522. January £th. 


ALARM FUSE For TELEPHONE EXCHANGES. Craft. (Date applied for under 
International Convention, Felruary 5th, 1904.) 1, January 26th. 


ELEC RICAL TROLLEY HEADS WITH WIRE FINDING APPARATUS ATTACHED. 
and Clive, 2,888. February 13th. 

ELECTRIC CURREAT CiRCUIT BREAKERS, 

ELECTRIC Cocks. Hope-Jones. 6,066. March 22nd. 

ELECTRIC Clocks, Campiche. 7,211. April 15th. 

METHOD or SECURING THE REMOVABLE COVER or A TUMBLER OR LIKE ELECTRICAL 
SwDcH. Davies. 7,498. April 8th. 

ELecikic INpreriox METERS. Cie, Anon. Continentale pour la Fabricaticn 


des Compteurs a Gaz et Autres Appareils. (Date applied for under Inter- 
national Convention, February 16th, 1905.) 8,540. April 20th. 
VAroUR ELECTRIC APPARATUS. Thomas. (Date applied for under International 
Convention, May 25th, 1904.) 10,653. May 2nd. 
Rickvkns For WIRELESS TELEGRAPHY. Thompson. 
Telegraphie m.b.H.) 10,708. May 22nd, 

CURRENT CONTROLLER For ELECTRIC RAILWAYS ON a SECTIONAL CONDUCTOR 
SYSTEM. Duckworth, Duckworth & Kerr. 689. January 13th. 

APPARATUS FOR Use IN WIRELESS TELEGRAPHy, Heinicke, (Date applied for 
under Patents Rule 9, January 13th, 1905.) 700a. 


ELECTRIC Motors. Latour. (Date applied for under International Convention, 
January 18th, 1904.) 959. January 17th. 

ELECTRICAL SuuNp Propucixe APPARATUS, Legendre. (Date applied for under 
International Convention, September 21th, 1904.) 3,283, February 16th. 
TRANSMISSION Or ELECTRICAL ENERGY THROUGH Space FOR THE PunRroskE or 
WIRELESS TELEGRAPHY AND THE LIKE. Artom. 3,594, February 21st. 
ELECTRIC TROLLEY Heaps. Hensley. (Date applied for under International 

Convention, May 5th, 1904.) 3,885. February 24th, 


Sheeller. 2,028, 


1,5859. 
27th, 


(Date 
1904.) 


Cherry 


Moy and Bastic., 5,299. March 13th. 
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AN OVERCROWDED PROFESSION. 


JUDGING from the correspondence and advertisements in 
our own columns, as well as in those of some of our engineer- 
ing contemporaries, it would appear thnt-it.is becoming 
inereasingly difficult for technically-trained men ‘to obtain 


4 


employment. | 

Some of the correspondents blume the technical colleges 
for not giving the right kind of training ; others blame the 
employers for an apparent failure to appreciate the, higher 
value of a technical college graduate, as compared with that 
of the man who has motel served his time in the shops or 
drawing office. 

If the latter bea valid complaint, then our manufacturers' 
practice is at variance with their preaching ; for they have | 
for the last few years been agitating for more and better 
equipped technical colleges, arguing that Germany and 
America are forging ahead of us in all eugineering and 
technical industries by virtue of the superior facilities and 
higher standard of scientific training to be obtained in their 
Polytechnics and Universities. As a result of this ferment, 
we appear to be now erring on the other side, and somewhat 
overdoing the building of Technical [nstitutes. | 

We cannot think, however, that the complaint against the 
manufacturers is altogether justified, because several of our 
largest electrical manufacturers, in addition to most of the 
shipbuilding and engineering firms on the north-east coast, . 
pay higher wages to apprentices who have successfully 
passed through a recognised course of technical training, than 
to those who have not qualified in this way. 

We are inclined to think that some employers share the 
students’ opinion that the nature of the training ‘given is 
not always of the most serviceable kind. There is, perhaps, 
too much importance attached to the passing of exams., and 
the training given is directed rather towards this end than 
to teaching the students the application of general principles 
to some of the practical problems they are likely to be called 
! that is to 
sav, if they are fortunate enough to get an opportunity of 


upon to work out, after they leave the college ; 


earning their living in the profession they have chosen. 

Our technical colleges all over the country are turning out 
embryo electrical engineers. by the thousand every year. A 
large part of the student's time has been given to the study of 
dynamo design, although the chances are that very few 
indeed will ever need to remember a single formula they 
learnt, and fewer still could design a satisfactory dynamo for 
any given output. It does not seem to be recognised yet 
that real dynamo designers form a very small proportion of 
the total number of electrical engineers ; and now that sizes 
of motors and dynamos are fairly standardised, the pie: 
portion will be smaller still in future. 

Again, a technical graduate would, without any hesitation, 
undertake to design an electrical. railway system complete 
from the power house to the cars, yet he would fail if told to 
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get out an arrangement for driving a.pump or a machine 
tool by motor. 
It is said, and truly said, that you cannot teach a man 
experience. But it is equally true that an engineer with a 
long experience in the practice of his profession will prove a 
more valuable and more helpful teacher to engineering 
students, than one whose experience does not extend beyond 
the four walls of the college laboratory. This fact is well 
recognised in America, where professors are chosen for their 
practical experience as much as for their academic careers. 
Even, however, if our technical college training were 
perfect, it appears to be the fact that the supply of electrical 
engineers has overtaken the demand, and they are now a glut 
on the market. 


An advertisement for an experienced man, 
at a salary far too low for the experience demanded, will call 
forth replies from scores, even hundreds, of men with excellent 
credentials, prepared to go to the ends of the earth in order to 
earn a bare living. 

It is difficult to suggest a remedy for this state of things. It 
is not as though electrical engineering were the only over- 
crowded profession ; all “branches of engineering are in 
the same case, as are also the medical and legal pro- 
fessions. The supply of technically-trained men now 
far exceeds the demand, and the salarics obtainable for 
responsible positions are very often far less than those of the 
workmen occupying subordinate positions. 

Is there a remedy ? We shall be glad to hear what our 
readers think about it. 


ENGINEERS frequently deplore the 
absence of large water powers in Great 
Britain, and some erroneously ascribe to 
this circumstance the slow development of electrical power 
transmission. We use the expression “erroneously " advisedly. 
Let us consider the case of the Glasgow Electric Tram- 
ways. During the year ending May 31st, 1905, 23,000,000 
Kw.-hours were delivered from their generating station at 
Pinkston. The fuel consumption amounted to 35,270 tons 
of coal at 68. 5d. per ton. This works out at a fuel cost 
of 0:12d. per Kw.-hour. The load factor was 31 per cent. 
For the previous year, with an output of only 15,000,000 
KW.-hours, and doubtless a somewhat lower load factor, the fuel 
cost amounted to 0°15d. per Kw.-hour. This is an excellent 
illustration of the possibilities associated with generating 
stations of large capacity, where coal is cheap and a high 
load factor may be maintained. With coal at 6s. per ton, 
a fuel cost of one-tenth of a penny per unit is already in 
sight. "Thus, for large stations located at the pit's mouth, 
the fuel cost per Kw.-hour delivered from the s ation should 
approach 0-08d. per unit for highly diversified leads with 
the consequent high load factor. "This is a very small pro- 
portion of the total generating and transmitting costs, and 
represents the handicap of a steam generating station thus 
situated, as compared with a water-power plant of equal 
capital cost. But probably a comparatively small percentage 
of the large hydro-electric generating plants have been 
developed at so low a total capital cost per kilowatt for all 
the works associated therewith as is attainable in modern 
steam-driven plant, and the difference will often equal the 
capitalised value of so low a fuel cost as we have shown to 
be possible at the pit's mouth. Thus, so far as relates to the 
economic possibilities of electrical power transmission, Great 
Britain, with her present coal deposits and the present cost 
of working them, is not handicapped to any considerable 


Coal Deposits v. 
Water Power. 


extent, if at all, by he absence of water-power. The difi- 
culty is to be sought elsewhere. In spite of the extortionate 
charges for transporting fuel, a power consumer can often 
buy coal delivered on his premises and generate his own 
electrical power, at a lower price than it can be transmitted 
to him electrically from the pits mouth. This circumstance 
is not found in Italy and Switzerland, where electricity 
derived from water-power plants meets with no competition 
from coal at reasonable price, and where, as a consequence, itis 
true economy to develop water-pewers, even when this in- 
volves a capital outlay so great that they could not be 
economically developed were they situated in a country like 
Great Britain, where coal is cheap. 

Improvement in the prospects of electric power trans- 
mission in Great Britain is to be looked for, as has been 
pointed out by Mr. Addenbrooke, in reducing the costs of 
transmission, which will become a minimum when the gene- 
rating costs corresponding to the loss of energy in transmis- 
sion from generating station to consumer are equal to the 
interest and depreciation on the capital investment for the 
transmission system. In Great Britain a severe handicap is 
here encountered, due to the insistence of Governmental and 
local. authorities on underground transmission lines. This 
limits the practicable transmission pressure to some 12,000 
volts, and consequently necessitates an enormous investment 
for cables and a correspondingly high loss in transmission. 
Furthermore, a large portion of the capital investment is 
for perishable insulating material. These conditions ulti- 
mately so greatly limit the economic distance of transmission, 
as to tremendously handicap electrical power transmission 
in Great Britain. 


WHETHER it is that the Americans 
give more attention to the complete 
training of their tramcar employés than 
the British, or whether it is merely that 
they talk about what they do well more than we are in 
the habit of doing, is not a problem capable of solution 
without a better acquaintance with the actual facts than 
we can claim to possess. Certain it is, though, that the 
American journals occupy much more of their space with 
discussions and descriptions of the current methods of 
dealing with recruits than do our = specialised traction 
journals. 

The ELECTRICAL REVIEW has spoken words in season— 
they never can be out of secason—on these matters; and it 
is to be hoped that, greater efforts in the direction of 
educating the recruits are being made since the first words 
were uttered. If the “goose step”? be not mastered, how 
can a man be expected to march without breaking line ? 
For their own sakes masters must teach the men who are to 
do their work, if that work is to produce the best possible 
results, und they should look to it that the period of educa- 
tim be sufficient, that the machinery for it is modern and in 
order at all times, and that the media of instruction are 
themselves fully equipped for their educational duties. 

On all systems alike the car-shed, the repair shop and the 
road must be the greatest factors in the training of the 
motorman, but the larger systems can afford the means for 
more organised and special training. In any case, the 
trainers—call them what you will—must be picked and 
paid. By no means every man who has passed whatever 
tests bar the way to the unguided use of the handles is suited 
to give the key to others, and the unthinking manager who 
shoots a student on to the first passing car and allows hima 
to take his instruction from all and sundry, is doing no good 
either to his business or his men. 

These remarks have been prompted by a recent 
article in the Street Railway Journal, which describes, 
chiefly by means of reproductions from rule-books and 
examination forms, how the crews of the Brooklyn Rapid 
Transit are trained to the use of fare registers and con- 
trollers. A view is given of the school in which students 
learned the elementary movements—their goose steps—of the 
controller and brake before proceeding to practice on more 
lively subjects, and it is noteworthy that the scope of the 
technical instruction sought to be imparted is limited to am 
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unusual degree, although it is quite extensive enough when 
the mental calibre of the average recipient is considered. 

The chief points about the Brooklyn system of education 
are that a student passes by steps to the assumption of his 
duties, and that his conduct at every one of those steps is 
duly recorded and filed. There appear to be five examiners 
and two other staff officials whose certificates are 
required prior to the final stage of six days on 
the road at part pay with an inspecting motorman, 80 


that the man who passes all with flying colours should 


deserve his badge. 

The article is commended to those who have not yet acted 
upon the thonghts which must have exercised them times 
out of number. 


WE have often had occasion to criticise 
the proceedings of our scientific and engi- 
neering societies, and to suggest that time 
is wasted to a deplorable extent by the verbatim reading of 
the papers, to say nothing of the platitudinous nature of the 
discussions. The Institution which is especially associated 
with our industry is not the least offending, at any rate so 
far as the headquarters meetings are concerned, and we feel 
an envious chagrin as we read of the Röntgen Congress at 
Berlin the following remarks in the current Archives of the 
Röntgen Ray :— 


The Rigour 
of the Game. 


The Congress was composed of medical men, physicists, and 
technical electricians, some 500 of whom, from all parts of the 
world, were present. Members of German nationality, 
however, were in the majority, and one was greatly impressed by 
the steadfastness and earnestness of their demeanour. From early 
morning till dark they sat with grim, set faces and unflagging 
attention. No time was spent in unavailing compliment, or futile 
discussion, and paper followed paper with unfailing regularity. The 
vote of thanks“ this very interesting paper ” business—which wastes 
so much time in our own socictirs was dispensed with, and the scientific 
hore who is always producing “just one word more" from the depths of 
his iqnorance, is apparently unknown in Germany. a 


Oh, happy Réntgenists! When will the time arrive 


when a similar statement to that italicised by us will be ` 


applicable to our technical discussions ? 


THE letter from Mr. T. Scott Anderson, 
Consulting = hich a . «Q d ” 
Kanino ppears in our “Correspondence 
Specifications, Columns to-day, recalls attention to the 
much-discussed question of tendering for 
public contracts. On the face of it, our correspondent 
appears to have good reason for complaint. While we 
cannot withhold general approval of the action of the 
L.G.B. in the first instance cited, on account of the 
tendency so constantly observed for public bodies to incur 
extravagant and unnecessary expenditure of public moneys, 
our sympathies are with the firms who suffered inconveni- 
ence and expense thereby. 


As for the practice of naming a particular firm to supply . 


specified goods, this is rarely justifiable, and when the firm 
in question is neither the sole nor even the best maker of 
the goods, it becomes absolutely indefensible. It is the 
duty of the consulting engineer to make sure that his clients 
are enabled to purchase sound apparatus without incurring 
undue expense, conditions which cannot be fulfilled under 
the circumstances alleged in this case. 

As for the second example, there appears to be evidence of 
undue favour. The consulting engineer owes a duty to 
tenderers no less than to his immediate clients ; he is bound 
in honour to see that they all have fair play and equal oppor- 
tunities. Unfortunately, the proud feeling of being in a 
position to patronise the contractor sometimes seems to be 
too much for the self-restraint of the engineer. Such 
instances bring discredit upon the professional class. The 
Electrical Manufacturers’ and Contractors’ Associations ought 
to be able to do a good deal towards mitigating, if not 
abolishing, these regrettable abuses of authority. — 
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THE ELECTRICAL OUTLOOK IN JAPAN. 


WHILE the air is filled with the expressions of boundless 
admiration for the unparalleled achievements of our victorious 
ally in the Far East, and while all save the ultra-pessimist 
and the hypercritical are feeling gratified at the renewal 
and strengthening of the agreement between Great Britain 
and Japan, it will be timely if we devote a little of our space 
to the position of electrical matters in that part of the 
world. | 

It was but in keeping with the distinctive characteristics 
of the Japanese that they should display an early activity 
in the study and application of electrical science and engineer- 
ing, but the enterprising spirit consequent upon the adoption 
of Western and American civilisation has also been accom- 
panied by a very remarkable reticence on their part. Keep- 
ing the key turned in the door of the intelligence bureau 
was undoubtedly of immense assistance to Japan during the 
conflict, but it does not appear to be in regard to war only 
that the little-say policy obtains, for there seems to be 
little public information imparted by them relating to the 

ition of electrical trading. The language may be an 


obstacle, for though English has been studied by many of 


the Japanese, either in this country or in America, few 
Englishmen seem to have found occasion to study the lan- 
guage of Japan. 

Several of our leading manufacturing companies have 
made it their business to send responsible members of their 
boards or staffs in recent years to make a study of the 
markets there, but, naturally enough, these companies are 
not eager to impart to all and sundry, information which, 


. at much expense and labour, they bave sought for in the 


interests of their own businesses. 

There is an interesting question as to the extent to which 
Japan will meet her electrical needs from manufactories 
erected in her own land. And another equally interesting 
question is the position of advantage which some consider 
America’ has secured by her early establishment there, and 
throngh many young Japanese engineers obtaining their 
technical education and experience in the colleges and work- 
shops of the United States. 

It is true that there are manufactories established or now 
planning for Japan, and that American traders and engineers 
are at the back of some of the principal ones ; but we have all 
read enough lately about the enormous development which will 
soon be taking place to lead us to believe that there will be 
many substantial opportunities for British manufacturers, if 
they do not wait too long and if they go about the business 
circumspectly. — 

Indeed, from what follows later in this article, it will be 
seen that in several lines we already have an important hold 
upon the market, and we ought not to be slow in taking 
advantage of the favourable position in which we are placed, 
in regard to other branches of trade, especially electrical 
plant and apparatus. 

It must, of course, rest with English electrical firms to 


' analyse the position, each for themselves, and then to act 


promptly upon the conclusions at which they arrive. 

We have made several efforts to obtain first hand and 
fully detailed information from reliable sources in Japan 
regarding the exact position of electrical trade and the 
prospects of the British manufacturer, but so far with little 
success. We have, however, had calls from visitors from 
Japan to this country, and our conversation has lingered 
upon the readiness of the Japanese buyer to deal with 
American houses, partly, we understand, because like the 
nigger, but with different experience, he has ** bin dar," and 
partly because British manufactures are not kept to the 
front so well as they might be. 

Our readers will have noted that the ELECTRICAL REVIEW 
has during the last few years been able to publish a good 
deal of matter relating to electrical doings in South Africa, 
India, Australia and Canada. It need be no secret that, 
again and again, we have been congratulated upon this feature 
of our work, and these congratulations have come from those 
who have an intimate acquaintance with the particular 
Colony ‘n regard to which they have spoken. But our 
readers can have only a small idea how difficult it. is to get 


those of ability, connected with the electrical trade in the 
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several parts of our Empire, to set down in black and white the 
knowledge that is in them and would be of great value to us 
at home. And in regard to Japan it has been equally 
difficult. | 

A certain amount of information has appeared from time 
to time in the pages of certain of our trans-Atlantic and other 
contemporaries, but before turning to note what is contained 
in some of these, we may appropriately refer to an article 
published in the last number of the Outlook from the pen of 
Count Okuma. Thig authority in dealing with the work of 
economic development, which lieg before Japan in Korea and 
Manchuria — this ig apart altogether from progress in 
Japan itself and Japanese operations in China — looks 
forward to the development of agricultural, industrial and 
mining enterprise in the regions where the war has been 
fought, and he advocates the fullest freedom of enterprise, 
suggesting that if Japanese forces are inadequate, Englishmen 
and Americans * should be called in as partners in the 
work." 

There can he no doubt that our commerce wil] feel a sure 
measure of advantage from the existence of the Anglo- 
Japanese Alliance and current international sympathies, and 
it is certain that industrial and mining development must 
involve many demands upon electrical engineering, for there 
are few departments of engineering and industrial develop- 
ment nowadays that are not somehow or other and in some 
degree dependent upon the progress of electricity. 

In the columns of our N ew York namesake severa] months 
ago, Mr. William Dinwiddie described the Shibaura En- 
gineering Works, which i8 one of the two factories In Japan 
where the principal electrical manufacturing work ig being 
carried out. Here machines of “ respectable size," designed 
by Japanese engineers who were trained in foreign technical 
colleges, are manufactured by Japanese labour. 
Shibaura shops, we gather, the equipment, though driven by 
modern induction motors, was not by any means up to date, 
but, notwithstanding this drawback to cheap manufacturing, 
the Japanese were able to turn out electrical machinery for 
30 per cent. less than the price for which American manu- 
facturers could deliver similar apparatus in Japan, It 
should ‘be added that the Shibaura Works are located 
at Tokio, and are a branch of the great Mitsui Co., 
of Japan, which now controls one-sixth of- the foreign 
trade of that country. 

The other factory is that of the Osaka Electric Lighting 
Co., and is located at Osaka. Both factories are less than 
ten years old. | 

Mr. Dinwiddie, writing of the former Works, says that an 
explanation of the lack of special machines is to be found in 
the fact that most of the machinery for the production of 
electrical apparatus, &c., is patented and registered in Japan by 
the great manufacturing firms of foreign countries, and when 
they are not held for exclusive use, the royalties demanded 
make their employment almost prohibitive, ` 


great opportunities in Japan for branch manufacturing 


companies of the corporations which control the specialised : 


and patented machinery. Most, of the machinery ig of 
American make, and no particular firm seems to have 
been given a preference. The heavy machinery, such 
as shears, punches, and steam hammers, is of Glasgow manu- 
facture, and in this connection let it be said, incidentally, the 
writer has noticed that the trade generally, throughout the 
World, usually buys its massive machinery in Scotland, in 
preference to the United States, and the answer to the ‘Why’ 
is often that it is more dependable, having less flaws in the 
castings.” 

Some small examples of Japanese electrical work—tele- 
phonic and telegraphic apparatus, continuous-current d yhamo, 
a testing transformer for 150,000 volts—were displayed at 
the St. Louis Exposition last year. Fairly large machinery 
has been made there for some years past, and it was only 
ooo distance to be travelled that kept the larger examples 
at home. 

The Shibaura company furnishes complete electric plants 
for power and lighting, and it also installs them. The 
largest generator so far manufactured js a direct current 
seucrator of 373 H.P. for the Imperial Dockyards at Yoko- 
suka, which has been in constant nse for two years driving 
motors, The largest engine ever built is over 1,000 I.H.P., 


‘and this is in use in a cofton mill. 
built by the company, has been in use on the N ippon Railway 


be true, there must then be 


, and power schemes now on foot aud 


for the From the sanie works also 
there were supplied three pairs of 120-KW. three-phase 
motor - generators for the 
In 1904 the company made 
of 1,450 kw. aggregate 
and various motors, transformers and go on. 
Indeed, the catalogue of manufactures comprises almost 
everything that a large electrical and engineering factory in 
this country would turn out. | 

One of Mr. Dinwiddie’s many interesting observations 
informs us that all Copper wire is ‘made in Japan, of 


bars come from England, as well as most of the insulating 
i Some pig-iron is 
brought from England, but a large part of it ig from 
Japanese furnaces, The iron and steel are brought from 
England, “s because, so far, the United: States has not been 
Another direction in 
Which England has the advantage is this :—« Though the 
difference in time of transportation of such materials to 
Japan is fully two weeks jn favour of the United States, the 
railway tariff across America more than over-balances the 
cheap, slow all-water transportation from England.” There 
seems to be plenty of cheap skilled labour available, and a 
10-hour day is worked. May we quote two further extracta 
from this same author :— 

“ The great industrial future of Jupan is assured for four 
reasons :— 

“1. The workmen are naturally clever and skilful with 
their hands, learning their tasks easily and rapidly, and, 
though short in stature, they are heavily muscled and of 


and maximum production. . m 

* 2. The immense population in a limited area, increasing 
annually over half a million souls, assures an abundant 
supply of cheap labonr. 

“3. The markets of the great Far East are at her very 
doors. : E 

" 4. She has an abundant supply of coal and copper at 
home—and probably also of iron.” . . . . | 

“It will thus be seen that in a few years, with cheap 
labour and raw products at home, Japan will be ina posi- 
tion to compete with foreign countries not only for the 
electrical supply trade of the East, but she will enter the 
market for most of the manufactures of iron, as she is already 
in the China field with engines and boilers, | 

* However, that the home products of electrics have not 


imported $150,000 gold worth of electric machinery, and in 
1904 half a million dollars gold, of which latter sum three- 


she may be expected to grow tremendously in another 10 
years." . . , 
. “The mouhtainous Islands, girt with narrow seaboards, 


offer wonderful possibilities in economical water power, but 


80 far no attempt, at long-distance transmission of electricity 
has been made with the single exception of a lighting and 
power plant at Hiroshima, on the Inland Bea where a 10,000- 
volt current is carried 90 miles to the city. A 5,000,000- 
yen company has been incorporated in Tokio for the purpose 
of establishing a high-potential line into the city from the 
Katsura river falls some 10 miles distant. It ig the intenticn 
to deliver, at the start, 10,000 H.P. at the Tokio end of the 
line." 

Mr. Dinwiddie concludes by advising—ag being more likely 
than dealing to bring the best return —the establishment of 
well-equipped and modern manufacturing plants in Japan 
itself. This is advice which, presumably, holds good for 
British firms as much as, if not more than, for our trans- 
Atlantic friends. — . 

The New York Electrical World. and Engineer recently 
gave some particulars of the equipment which had been 
ordered by the Tokio Electric Light Co. for its Tokio power 
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house. The installation will consist of the following 
apparatus :—Three 1,000-kw. Westinghouse steam turbine 
outfits, the generators for which will be wound for three- 
phase, 50 cycles, 3,300 volts, and will operate at 1,500 
rp.m. The exciter outfit will consist of two separate 
unite, the first being a 100-kw. direct-current generator, 
direct-connected to a Westinghouse 12 and 20 x 12-in. 
compound engine; the second unit is a motor-generator 
set consisting of one 150-H.P. polyphase constant - speed 
induction motor, wound far 8,500 volts, direct-connected 
to a 100-Kw. direct-current generator, wound for 125 volts. 
The switchboard panels and framework are being built 
in Japan, bat the instruments for these panels will be 


shipped from America, and will be of standard Westing- : 


house make, consisting of 48 type F ammeters and 26 
type F voltmeters, with necessary auxiliary apparatus. 
The condensing plant is being furnished from England 
by Messrs. W. H. Allen, Son & Co., Ltd., each set 


of units consisting of an Allen patent condenser of 3,600, 


‘sq. ft. capacity, a 13 x 10 three-throw Edwards air- 
pump geared to an 11-H.P. induction motor, and a 16-in. 
circulating pump driven by a 47-H.P. induction motor 
operating at 220 volts. The boiler outfit is being 
furpished by Messrs. Babcock & Wilcox, of London, the 
smaller auxiliary machinery of the plant, such as travelling 
cranes, feed-pumps, heaters, &c., having been divided 
between America and Europe. 

The installation was contracted by Messrs. Takaia & Co., 
Tokio, engineers and contractors, who are also preparing to 
ship a large consignment of electrical apparatus for thé 
Furukawa Western Bureau, one of the largest copper 
mining interests in Japan. — 

Another of our American exchanges ( Elertrirify, of New 
York) has also been dwelling upon the electrical possibilities 
in this part of the world, and we extract the following 
observations on the situation :— ` 


Thirty-seven turbo-electric plants have been ordered by Japan, 
aggregating a total. of 35,000 H.P., for use in Tokio and other large 
cities in her provinces. In lighting capacity the total would equal 
400,000 lamps. In power equipment it speaks for itself. Elec- 
tricity is being extensively used in Japan for both street and 
interiorlighting. It finds a large and constantly growing applica- 
tion for many industrial enterprises. 

The street railways are forming a complete network under the 
stimu]ating influence of American aud English capitaliste. The 
networks are connecting town with town, city with city, the 
suburban with the urban districts. The great coal mines are on the 
point of undergoing a complete rehabilitation by thé introduction 
of electricity for the drilling, carrying, lighting and ventilating of 
the mines. 

But when we discover in the manner of giving and handling 
franchises for public utilities, as in the case of her Tokio Street 
Railway, that in this instance the franchise provides. that after 
1932 the municipality may acquire the line by paying an adequate 
price for it, a certain Utopian spirit seems to appear, in marked 
contrast with the method prevailing in many other lands. In July, 
1904, Japan received news of the first big shipment of turbines to 
her shores. Since that time American enterprise, more than any 
other, more even than her ally England, has erected power plants 
and installed systems that place her among the largest consumers 
of electrical devices we have. Geographical terms will soon repre- 


sent less inherent national differences than differences in language 
or manners. 


The figures that were issued by the Department of Finance 
at Tokio relating to the foreigu trade of Japan during the 
year of 1904 should be recorded in our present study of the 
position, They show that both imports and exports had 
made an enormous advance during the 10 years commencing 
in 1895, and this growth was particularly large in dealings 
with both this country and the United States. The 


following figures were recently quoted in the Sorie/y of Arts 
Journal :— 


: The imports into Japan in 1904 were the largest on record, 
being £36,900,000 in value, as against £31,600,000 in 1908, 
£28,600,000 in 1900, and £13,300,000 in 1895. Exports from Japan 
in 1904 also established a new high record, being £31,800,000 in 
value, as against £28,800,000 in 1903, £19,800,000 in 1900, and 
£14,000,000 in 1895. Thus the imports into Japan have increased 
by £23,600,000, and the exports from Japan by £17,800,000. Japan 
imports most largely from Great Britain, British India, the United 
States, China and Germany, these five countries supplying about 
77 per cent. of her total imports. Of the total imports into Japan 
i n amounting to £36,900,000, the United Kingdom contributed 
to the extent of £7,400,000, or 22:2 per cent. ; British India (includ- 
pr egi Settlements), £7,045,000, or 19 per cent.; the United 
iens 8, c O00. or 1577 per cent. ; China, £5,430,000, or 14:8 per 

on an Germany, £2,860,000, or 7'7 per cent. Of the exports 
apan, amounting to £31,800,000 in 1904, the principal coun- 


tries of destination are the United!}States,|’£10,080,000 ;8 China, 
£6,770,000; France, £3,610,000; Hong Kong, £2,800,000; Korea, 
£2,030,000 ; Great Britain, £1,750,000; and Italy, £1,200,000, these 
seven countries taking about nine-tenths of the exports. The 
United States is by far Japan's best customer, exports to the United 
States from Japan representing about one-third of her total sales 
to foreign countries. The relative progress made by the United 
States and the United Kingdom in the import trade of Japan is 
seen in the following figures :— | 

“In 1884 the United States supplied 8'4 per cent. of Japan's 
imports, while the United Kingdom supplied 43 per cent. | 

“In 1889 the United States supplied 9°3 per cent., the United 
Kingdom 39:4 per cent. | 

“Tn 1894 the United States supplied 9:3 per cent., the United 
Kingdom 35°9 per cent. 

“In 1899 the United States supplied 17:3 per cent., the United 
Kingdom 20:3 per cent. 

“In 1904 the United States supplied 157 per cent., and the 


United Kingdom 202 per cent." 


A chatty article on the rubber industry appeared in the 
India Rubber World for March 1st, 1905, entitled “A 
Glimpse of Japan and its Rubber Industry,” and in the 
course thereof it is stated that there are seven companies 
there engaged in the manufacture of rubber, and their names 
are as follows :— 

Tokyo Goniu Seyzo Kaisha, the Meiji Rubber Manufac- 
turing Co., Mitado Rubber Co., Nippon Rubber Co., and 
Fujikura Insulated Wire and Rubber Co., in Tokyo, the 
Yokohama Insulated Wire Co., in Yokohama, and the 
Osaka Jushi Sheizosho, in Osaka. ae 

The editor of our contemporary, after personal study on 
the spot, observes :— 

Manufacturers in the United States often look askance at Japan, 
wondering what that country will be industrially when it fairly 
wakes up. From my own observation I do not think the rubber 
trade, at least, need fear Japanese competition for some years to 
come. For their own needs, they will doubtless soon make the 
most of their own goods, but when it comes to entering the markets 
of the world, they will be facing a different problem. The need 
of great. numbers of workers skilled in rubber will be one that will 
not be easily supplied. The Japanese are exceedingly ingenious, 
marvellously industrious, but the cheap labour, cheap though it is, 
is not to be compared with the high-priced skilled labour employed 
in America. ‘ | 


A KENTISH BREWERY INSTALLATION. 


THROUGH the courtesy of Messrs. C. N. Kidd & Son, we 
were recently enabled to inspect that firm's very complete 
motor installation at their brewery at Dartford. 

The brewery in question is equipped with a 30 quarter 
plant, and some 16 480-volt motors are utilised for driving 


Fig, 1l.— Mart MILL DRIVEN By ló-H.r. Motor. 


practically all the machinery in use, the energy being 
obtained for this purpose from the U.D.C.’s mains. The 
new installation has been carried out completely by the 


Langdon-Davies Motor Co., who also supplied the hoists. 
In common with, we believe, the great majority of people, 


we must confess to certain haziness as to the processes 
employed in, if not to the products obtained from, a brewery, 
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and our visit was all the more interesting in that it demon- 
strated the cleanliness essential to such a process, an item 
which electric driving renders perfect. 


Fic. 2.—BanBEL Hoist DRIVEN By 34-H.P. MOTOR. 


<: The ¿Councils supply main is taken into the original 
engineitroom (containing a displaced 50-H.P.. Galloway 
engine), the two outers being connected to a substantial 
double-pole distributing board, neatly enclosed with a glass 
door. A main switch with laminated contacts is provided to 
each bus-bar, and the motor circuits are protected by fuses 
of tubular type. The building is wired throughout in 
screwed iron tubing, and special precautions have been taken 
in earthing the latter. 

Our first move led to the basement, where is situated a 
barrel hoist to lift some 7 ewt., driven by a 31-H.r. shunt- 
wound motor, the switchgear here, as elsewhere in the 
building, being arranged beside the motor and consisting of 
two enclosed fuses, a double-pole ironclad switch and a motor- 
starter mounted on one base.  * 

In the hop house, a 34-H.P. compound-wound motor drives 
a 4-cwt. friction hoist for bringing in the hops and sugar, the 
hoist as well as the motor being supplied and erected by 
the Langdon-Davies Motor Co. 

Coming to the brewery proper, a 10-H.P. shunt-wound 
motor is installed for working the rakes in the mash tun— 
practically the heaviest work in the brewery; the power 
being transmitted through belts and gearing. On the same 
floor a 7-H.P. shunt-wound motor drives a screw conveyor 
for emptying the used grains out of the tun, and a 1-H.v. 
shunt motor is also installed for driving sundry machine 
tools, &c. On the floor above a 3À-u.r. shunt wound motor 
drives a Steel’s masher, the products of which fall into the 
mash tun; here it may be noted is arranged the switchgear 
for the above motor, and also for the mash tun motor fixed 
below ; on a higher floor malt grinding and malt cleaning 
machines are operated from a 15-H.r. shunt-wound motor. 
The dust from the latter machine is collected in a “ dust 
destroyer " near by, driven from a 31-n.r. shunt motor. 
On the top floor is situated a malt cleaner driven from the 
motor below, and in one corner is arranged a 2-cwt. friction 
hoist operated by a 34-H.P. compound-wound motor. 

Our next visit was to the barley store, where 5-H.r. shunt- 
wound and 33-H.P. compound-wound motors drive a barley- 
cleaning machine and a friction hoist respectively. The 
hoist and its motor were supplied by the Langdon-Davies 
Motor Co., and are installed in the roof. 

In the malt house a 7-H.P. shunt motor operates a belt 
conveyor and elevator for distributing barley and malt 
between the upper and lower floors, and a further 8 H.P. 
compound-wound motor drives a malt lift on the top floor of 
tbe building. In connection with the barley-cleaning 


machine last mentioned, a dust destroyer is installed in the 
basement, driven by a 24-H.p. shunt motor, and two 1-H.P. 
motors are utilised for working the bottling machinery. — 
From the foregoing it will be gathered that (with the 
exception of a deep-well pump) the whole of the brewery 
machinery is electrically driven ; no records of the actual motor 
load are obtainable, but under present conditions, with energy 
purchased from the U.D.C., the cost is much less than formerly, 
as the following figures for the six months ending June 30th, 
1904 and 1905 respectively, show :— 
1904.—STEAM DRIVING. 1905..-—-ELecTRIicaL DRIVING. 


430 tons coal .. £369 11 6 349 tons coal® ... £201 6 1 
Liquid fuel ... 24 15 6 Liquid fuel... . 97 9 4 
£394 7 0 £228 15 5 


Add cost of cnergy 
from U.D.C.’s sup- 
ply at vdd. per 
unit, less 5 % 19 6 8 


£248 2 1- 


Two men at £2 13s. weekly 
wages replaced by one lad at 13s 


* Original Lancashire boilers in use 
for supplying steam to brewery; 
smaller boilers would show greater 
economy in coal. 


During the four or five occasions per week when brewing 
takes place, some three or four motors only are in use at one 
time, while formerly the 50-H.p. engine and sufficient boiler 


Fic. 3.—MoToR-DRivEN FRicTiIon HOIST WITH STARTING 
SWITCH, KC. 


power to drive it, were necessarily kept in readiness. The 
whole of the motors are neatly boxed in, and the majority of 
the switchgears are arranged in cupboards.. We gather that 
during the seven months in which the installation has been 
working, no trouble has been experienced with it. 


LAMP INSPECTION AND TESTING ON A 
LARGE SCALE. 


IN a paper read before the Iowa Electrical Association,* 
Mr. L. B. Spinney emphasises the advantages which are 
gained by the municipal engineer, who, in addition to the 
careful consideration of the efficiency of his electric 
generating plant, pays some attention also to the efficiency 
and uniformity of the lamps installed throughout his 
district. 

Just now, when the municipal authorities in this country 
are beginning seriously to consider the system of lamp con- 
trol adopted in the States, the subject of lamp testing 
becomes of increasing interest, and the importance of 
ensuring good efficiency for this last link in the chain of 
energy transformation should hardly need urging. 


* Municipal Journal and Engineer, Vol. XVIII., No. 4, April, 1905. 


EE S uónáLS 1L ———————————————————————————————————————————————————————. | 


Vol. 57. No. 1,450, SEPTEMBER 8, 1905.] THE ELECTRICAL REVIEW. 


9171 


t E EE EM €——— I— A —— —————— ———————————————————————————  "—ÀÓÁ——— ÓÁÁ HDD 


As is now generally known, the central station engineer 
in the States not. only undertakes to supply energy to his 
customers, but agrees to supervise the efficient transforma- 
tion of that energy into light ; realising that the sale of his 
energy and the adoption of his system of lighting depend largely 
on the extent to which his customers are satisfied with the 
brightness, constancy, and cheapness of the illumination wit 
Which he supplies them. . i 

In this country any gencral system of lamp inspection is 
practically non-existent, and ‘this enables manufacturers, if 
they be careless or unserupulous, to supply lamps which 
would fail to pass.even the most superficial tests, so that the 
subject has become one of urgent importance, and municipal 
engineers and others are now doing well in turning their 
attention to it. 

For many years past the leading American supply com- 
panies have had in full working order a lamp-testing 


laboratory, which undertakes to inspect and report on all- 


consignments of lamps supplied to them, and it can be 
readily understood how the establishment of systematic test- 
ing in this way has raised the standard of manufacture and 
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ensured uniformity in the quality of the lamps sent out by these 
companies. ‘The better class of manufacturer welcomes such 
an inspection, since its effect ig to expel from the market 
the cheap and badiy made lamp, which can only gain a sale 
on account of the inability of the purchaser to test the san- 
vuine statements of the vendor. 

— The first question to be considered in the inspection of a 
consignment of lamps is their uniformity in rating in watts 
per candle and also in candle-power. 

Provided the efficiency, or, in other words, the intrinsic 
brightness at which the filaments are run, is uniform, a batch 
of lamps will also have a uniform rate of fall in candle-power 
during their life, and it can be estimated very approximately 
when lamps in a given district should be changed. The 
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object of this is to ensure that they shall not be left in 
creuit until they are burnt out—a practice entailing 
inefficient lighting and the dissatisfaction to customers 
which accompanies the use of dim lamps and large bills. 

In his paper Mr. Spinney gives some interesting diagrams 


illustrating well-rated and badly-rated lamps as received 
from different manufacturers. These are in the form of the 
well-known target diagram (figs. 1 and 2), in which candle- 
power is plotted vertically, and watts per candle horizontally, 
so that each lamp out of a batch of, say, 20 is represented by 
a dot somewhere on the paper. The square in the middle 
shows the limits of variation allowed in candle-power and 
Watts per candle, so that, if properly rated, all lamps should 
fall within this square. A casual inspection of these 
diagrams shows at once which lamps have been properly 
rated, and will also serve to show what wide variations may 
occur in practice unless careful supervision be made. 

In fig. 1, 4 shows properly-rated lamps, while B, € and p 
show other batches, out of which some units were found to 
be outside specification. The dot with the circle round it, 
in the centre, is the average of the whole batch and should 
not be more than a certain percentage amount from the 
specified values of candle-power and efficiency. 

It is often noticed that different consignments from the 
same maker vary considerably in quality, so that it is 
essential that these testings go on continually, and the 
average of a year's findings be taken, when forming a judge- 
ment of relative superiority. It would, of course, be out of 
the question to test every lamp supplied, but a large enough 
percentage should be taken at random from each case to form 
a guide to the performance of the remainder, and upon which 
the whole consignment may be either accepted, rejected, or, 
if nearly within limits, submitted to further tests. 

‘Lhe initial rating of lamps, although important, is not by 
any means the only point to be considered in this connection. 
. The length of life and rate of diminution of candle-power 
are equally important, and tests are required which will be 
some guide to the performance of a consignment of lamps 
during their life, and to the relative merits of different makes 
in this respect. By the length of life of a lamp is meant, 
not the time it takes before actually breaking, but the time 
taken before falling to 20 or 25 per cent. of its original 
candle-power value, a meaning which is now almost univer- 
sally attributed to the term “life.” The length of life in 
this sense will, of course, depend on the efficiency at which 
the lamp is run, there being, of course, one most economical 
efficiency depending chiefly on the cost of power and lamps, 
and the regulation of the circuit. MEM 

As things are at present, the station engineer has no data 
by which he can judge whether lamps supplied to him are 
really doing satisfactorily or not, he only has a general im- 
pression sometimes that a new batch of lamps does not seem | 
to be doing as well as the last, but whether this is really the 
casc, und if so, to what extent, he is unable to say. 

All lamps measured for rating should" therefore be tested 
for vacuum and evenness of filament, the latter being a guide 
to premature breakdown, and in addition, the one or two 
lamps coming nearest to the average in the target diagram 
should be selected for running on life test on a circuit whose 
voltage is specially regulated. This test would not, of 


- course, last more than 400 or 500 hours. 


Mr. Spinney in his article does not deal with tests for 
length of life: such measurements would be most 
troublesome and expensive if made on a small scale 
at supply stations ; but where large numbers of lamps are 
dealt with at à central laboratory, the whole inspection can 
be carried out with great accuracy and thoroughness, and 
should not add more than 5 per cent. to the total cost of the 
lamps—an expense which, even were it half as much again, 
would be inconsiderable, and it may without hesitation be 
said that the higher standard resulting from such a practice, 
and the increased satisfaction of customers, would amply 
repay the small extra expense incurred in this way. 


THE WHEEL QUESTION. 


THE Street Railway Journal of July 8th contains an article by 


-C. G. Bacon, jun., on this eternal question. From the figures in the 


tables below he draws the conclusions that guarantecs are worthless 
and ure never enforced generally because it is too much trouble or 
expense to follow out the life of every wheel; that it is not so 


, 


much the life of the sound wheels which matters as the combined 
average life of the sound and the failures; and that the number 
of failures is so gteat as to make the cast-iron wheel impossible for 
“the high-power, high-speed, and heavy-weight intet-urban, or even 
urban, eervice of the present day." 
to the longer life of the Open-caP wheels than 
of the closed-car wheels in every Case. The amount is not very 
large, but it is constant, and the author, after close investigation, 

elieves it to be due solely to the Open-cars not running during the 
winter months when ice and snow cause destructive slipping on the 
closed-car wheels, -> 

We have always held that with the heavier conditions such aa 
these wheels were working under, even the best cast-iron wheel 
might have to give way to the steel-tired Wheel, not because its 
average life made its nse uneconomical when compared wit 
other, but because no one can 
the chance of a wheel breaking. In England we have not reached 
those conditions yet, and there will be vast scope for the cast-iron 
wheel for years to come. l 
OPEN Cans. 


Number Per gare | Average life, 
Make of wheel of Average of ^ Including Miles 
' | wheels . life, miles. laurai failures, guaranteed, 
33 in, ! miles, l 

a DM D SNP TENER E x NND TER 
“A”... 202 28,434 143 26,789 30,000 
“B”. 363 39,007 164 37,666 40,000 
OE s, 64 i 21,833 151 19,917 | 30,000 

CLOSED Cans. 
AD 317 27,018 17% 23.987 30,000 
“B”, 146 37,406 183} 35,843 40,000 
DCN s 43 20,013 161 19,105 30,000 
“D”... 136 29,654 16! 28,423 30,000 
. { 
We draw a further inference from the tables with respect. to 


guarantee, and that is that the makers were 

assumption that the guarantees would never be called into question. 

Which we cull is that the several 

all call by the same name, and profess 
lal in the same way, yet this article 

as supplied ‘by maker B has a life which is not far short of 100 per 


part of the contract, and if by a 
the usual Ways of escape always open. 
bought 
of a 
to ascertain the 


the seller will foster, 
years there will be but one quality of wheel on the market, and that 
best possible, humanly Speaking. 

idea from America, and we have 
constantly, but with Poor results up 


hope one year that A will be better than B, and in the next that B 
will be better than A, while all the time they never come to any 


we are drawing attention, 

of wear varies as the 
a cast-iron tread decreases, it remains constant throughout 
1 sounds probable enough, 


Wheel, at some definite depth. In thig regard we should be glad 
to have reliable figures obtained from tests under identical and 


temporary and permanent conditions affecting rail Surfaces and 
other matters which 
accuracy, But, alas, although there is much room for tests there 
are no instruments undertake 
At least we may say that. 
tramway engineers will agree that they could 
time required, So we shall go on with a 
a paper from an 
tires on unsatisfactory grounds,. 
chilled iron to be. 
and a disregard of the 
i But in that Way and no 
other do we Soon m a multitude of other matters, and so Some 
Say that as we muddle through in Spite of it all, tests and time and 
trouble are naught of practical Value, 


- 


SERIES POWER 
AT 57,000 VOLTS, 


A DIRECT-CURRENT 
TRANSMISSION SYSTEM 


WE take the following details of a remarkable tv. ditect-curtent 
transmission scheme, at present under construction, t 
Bulletin de l'Institut Electrotechnique Montefiore. The transmission 
is between- Savoy, and the town of Lyons, and is over 
a distance of 110 miles—the greatest yet undertaken in Europe. 
transmitted is 6,500 H.P., and it is to be generated 
connecting four groups of 
each group being directly driven through a 
i 270 H.P. Four generators, 


groups of motors. 
Way generators. Each group will consist of two 
at 3,840 volts. 


Fig. 1 shows the 
arrangement diagrammatically. 


Transforming Station 
at Lyons « 
2 x 9,540 
e--—._.... __ 
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STEAM ENGINE VALVES AND ECONOMY. 


CONSIDERING the Temarkable economies that Continental engine 
makers have secured Stamper valves in their steam 
engines, it is curious that the use of this type of valve should have 
ccome practically obsolete in Great Britain. 
The drop valve was once generally known as the 


much more expensive than it was 
is really of great impor- 


temperature beyond 500° F.; at least, we seem to hear of Corliss 
i Continental engine 


The 


thus appear that the drop 
the maximum safe temperature to which steam can 
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THE WIRING INDUSTRY. 
"Be DONALD SMEATON MUNRO. 


Ir is said that competition is the life of trade: the present 
position of the electrical industry proves that competition 
may contribute to its decay. This point was well illustrated 
by an article which appeared recently in these columns under 
the heading, “ Is the Wiring Contractor Doomed ? " 

It would be easy to show that the other branches of the 
electrical industry had equally valid reasons for pessimism. 
The writer of that article, referring to makers of machinery, 
says, “ Competition is so terribly severe in this class of busi- 
ness, that if the manufacturers can only keep their factories 
going on full time regularly they esteem themselves for- 
tunate. Profit is, of course, highly desirable, but not always 
obtainable nowadays on motors." 

As regards the wholesale side of the business, he says 
again, * Competition is keen, prices low, and profits small." 

These remarks, which might easily be extended and 
reinforced, occur in an article which singles out the wiring 
contractor for probable extinction. 

The common trouble is over-competition ; there are more 
men and more money in every branch of the business than 
are needed to overtake available work. 

It has been urged that the position of the wiring con- 
tractor is more desperate than that of others, inasmuch as 
these others can if need be do the contractors' work. In 
some branches of manufacturing the contractor will, if driven 
to it, do the manufacturers' work. as 

Every contractor would welcome an article which tended 
to keep or drive others out of his trade ; but the contracting 
electrical engineer who really knows his business need not 
lose hope. He performs for the public a necessary service 
which no others can do with equal facility and perfection. 
Nothing is easier than to capture a few wiremen and do 
small jobs—and large—after a fashion. But an industry 
where competition is keen cannot be successfully carried on 
unless- those who own it know the business and give it 
undivided attention. | | 

True it is that a certain class of inferior and unremunera- 
tive work can be done by the incompetent, and this tends to 
lower prices generally. 

Happily, really capable contracting engineers and well- 
trained wiring tradesmen are comparatively few. Hence 
the prevalence of the fallacy that ** the qualifications necessary 
to a man before he can undertake a wiring job are compara- 
tively small." People judge by those they meet most, and 
come to accept shoddy work as normal, with its harvest of 
“ fires, leakages, short-circuits, constantly blowing fuses, and 
all the usual accompaniments of faulty wiring." Hence also 
ineffective and inartistic lighting, mean and tawdry installa- 
tions, expensive maintenance and high electricity bills ; thus 
gas gets its chance. But so also do the best contracting 
firms, whose heads are men of some scientific knowledge as 
well as practical engineers, and whose workmen are competent 
tradesmen. | 

Such firms are able also to secure a share of power work, 
and the greater part of those varied minor applications of 
electricity which are so constantly in demand. 

Good electrical firms, however, cannot rest on their oars. 
They must show enterprise, ingenuity and resource. They 
must make the manufacturer and wholesale man feel that 
their competition is to be reckoned with ; that they are the 
best agents for the wide distribution of electrical goods ; and 
that it would not pay the wholesale trade to undertake the 
T and dissipation of energy required for doing a retail 

e. 

The rise of the consulting engineer for minor electrical 
contracts has somewhat weakened the position of the leading 
electrical contracting firms. The public now consider them- 
selves less dependent upon the special knowledge of the con- 
tractor ; but the results do not always justify this belief. 

. The architect of standing is usually strong enough to 
insist on his client accepting this or that contractor, not- 
withstanding disparity of price. But too many of the con- 
sulting men dare not do anything but accept the cheapest. 
They may restrict competition, but, in that case they make a 
fetish of the lowest tender as if quoting a price were a game 


. attention was devoted to its meaning. 


ot lottery. They do not recognise that no two firms are 
uite alike in their work, This, too, will remedy itself in 

time, | 

Nothing has been said abont the competition of corpora- 
tions and supply companies, but much of the foregoing is 
applicable. 1f the contractors in a town are really active 
and efficient, it does not appear that it would be to the 
advantage of a supply company to extinguish these, their 
most effective agents in promoting the use of electricity. 

Then in country districts algo, isolated plants are frequent, 
and there the competition of supply companies is seldom 
effective. | 

One thing, however, is evident, that only by combination 
can the contracting trade fight the many adverse influences 
which surround it. The Electrical Contractors’ Association 
may not be a perfect organisation for its purpose, but it is 
meantime the only one available, and every far-secing con- 
tractor ought to become a member, and then better it if he 
can. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Consulting Engineers and their Specifications. 


Will you permit me to ask the question whether the time 
has not arrived for a resolute stand to be made against the 
too-clever-by-half actions of some so-called consulting engi- 
neers. May I explain? 

Recently the Guardians of a London Union asked for 
tenders for the equipment of their new Union premises ; 
the specification was not too simple, and the usual care and 
I sent in a tender 
which was accepted by the engineers on behalf of the 


Guardians, pending the L.G.B.'s consent to the expenditure. | 


Samples—which have neither been returned nor paid for— 
were called for. Visits to London were indulged in to meet 
the engineers. Labour was arranged for and staff pro- 
vided. ; 

Surveys were made, 8o that the work could be commenced 
at 24 hours' notice, but the L.G.B. objected to the very 
elaborate provision made for the lighting of a workhouse, 
and the Guardians were called upon to cut down expenses. 
This necessitated other tenders being called for, and I again 
went through the mill, with the result that my tender was 
not accepted. 

My complaint against the engineers is, that they specified 
that certain goods, valued at about £1,000, should be bought 
from a certain firm whose name was specified. Now, these 
particular goods are not made by the firm in question, nor 
were they the agents of any firm of repute, but simply 
middlemen, and their price for a very inferior article waa 
fully 40 per cent. more than the quotation from the best 
manufacturer. 

This particular firm, whose name appeared in the specifi- 
cation, called upon me for the order, and they got my reply, 
which was very clear and definite, that I should not spend 
a penny beyond manufacturers’ price, and I wanted a much 
better article than the sample they had sent me. Oh, they 
replied, but our name is specified. I admitted this, but 
added that no consulting engineer living would compel me 
to buy ‘a second-rate thing from a middleman at 40 per 
cent. over the cost of the best. 

This conversation was probably reported to the consult- 
ing engineers, and may or may not have been the cause of 
my failure to secure the order. 

My out-of-pocket expenses on this wretched business 
amounted to £50. I admit that it was probably my own 
fault ; the goods should have been bought as specified and 
no objection raised ; nevertheless, in common fairness, the 
£50 should be repaid by someone. 

Why should these men be permitted to specify that the 
contractor must go to a certain butcher’s shop w buy a 
pound of tea, and then get something dear and nasty ?- 

Another case of very recent occurrence, this ime an 
asylum in Wales; the primary qualification for firms ten- 
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dering was, that Satisfactory reference should be given to 
similar work carried out. I don’t object to this, but as I 
believe the contract ig signed, is it impertinent to ask if the 
reference was satisfactory, and where the previous work had 

n carried out ? | 

This consulting engineer very kindly specified the exact 
size of each feeder, sub-feeder and main, but he did not give 
a single length. This last-named information would have 
made it unnecessary to make a Special journey across 
England. 

I mildly asked the favour of being supplied with the 
lengths, but. the reply was given by one who has evidently 
studied his own dignity, and I was told that * the consult- 
ing engineer will not consider the tender of any firm who 
has not sent a representative to study the plans." 


one. I went to Bristol Where the plans were, and on 


find that the plans had been sent by ele or otherwise, to 
could not see them 
until the competing firm had finished their examination. 


headquarters, and again | ask, How long will this intolerable 
backhanded dealing be permitted 
Tendering to public specificationg entails a great amount 


of labour and cost to the firms who undertake it, and I pro- 


lest strongly against being mulcted in other and unnecessary 
costs, simply to meet the fads of those who get paid for the 
time and trouble expended. 

Personally, I have decided that in all future specifications 
where the slightest trace of Jobbery can be traced, I will not 
only refuse to tender, but will do my best to throw light on 


I T. Seott Anderson, 
Sheffield, August 30th, 1905. 


si iL 
Evaporative Trials of Bennis Plant. 


We have seen in your issue of August 25th, page 312, a 
“Note” entitled “ Evaporative Trials of Bennis Plant,” 


of calculating the absolute pressure of steam from the gauge 
pressure—namely, by deducting 14°7 Ib, per sq. in. from the 
latter figure instead of adding that quantity. While this 
innovation may be quibbled at, or even sneered at by the 


It is stated in your “ Note” that “ The following are the 
essential figures with the Bennis stoker :—Steam pressure, 
therefore boiler temperature 299-94." This 
inference as to temperature is not ours, and it. is wrong. A 
gauge pressure of 8]-2 Ib, per Sq. in. corresponds to an 
absolute pressure of 95-9 lb. per sq. in., and not to 66:5 as 
is calculated in your “ Note " by means of the new formula 
referred to above; the true saturation temperature is 
324-79 F., according to D. K. Clark. 

It is, then, assumed that 20 lb. of waste gases left the 
boiler per Ib. of coal burnt. We have not been able to trace 
the reason for this assumption. In criticism of what claims 
to be the result of careful observation, we want facts, not 
We will, therefore, give a few facts. The 
coal used at this test was not analysed, but, from analyses in 
our possession of the same class of coal from that district, we 
are able to state that it contains approximately :— — 


Carbon 66 per cent. 
Hydrogen 6 
Oxygen Bus 8 , 


Ash ... r 20 


To burn 1 lb. of this coal, the weight of oxygen required 
theoretically is— 
C66 x #4 -06 x 8 — -08) lb., or 2-16 lb. —— 
To supply this oxygen, the weight of air required ig— 
(2:16 = -28) lb. = 9-89 lb. 
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REPORT oF CoMPETITIVE TESTS BETWEEN HAND AND Macnmz 
. FIRING AT Messrs, FIRTH & Sons, BRIGHOUSE. 


— 


m | Hand, Machine, 
rcs cn LN EC ie 
Date of trial ... . |March 15th, 1905 March 16th, 1905 


Duration of trial Four hours Four hours 
Class of boilers Lancashire Lancashire 
l (Horsfield) 8 t. (Horsfield) 8 ft. 
by 30 ft. by 30 ft. 

Number of boilers ___ dn one one 
Boiler heating surface 1,055 sq. ft. 1,055 sq. ft. 
Grate surface ... ins 42 sq. ft. 36 sq. ft. 
Average steam pressure --- | 73 1b. per sq. in. |g1:2 lb. per sq. in. 
Average temperature of feed 

water bs ie 245° F. 229° F, 
Total water evaporated -— 46,300 1b. 55,600 1b, 
Water evaporated per hour ... 11,575 1b. 13,900 1b. 
Water evaporated per hour as 

from and at 212° F. pis 11,575 Ib. 14,220 lb. 
Water evaporated per hour 

per sq. ft. of boiler heating se n 

surface - m rs 11 lb. 13:5 1b. 


Class of fue] Holroyd engine Haigh Moor pea 


coal slack and smudge 
mixed 

Price of fuel per ton.. oh 108. 44d. 7s. 
Calorific value of coal per 1b. 13,700 B.TH.U. 12,600 p.v. v. 
Total coal consumed ... " 6,384 1b. 4,984 lb. 
Fuel consumed per hour. 1,596 1b, 1,246 1b. 

uel consumed per hour per 

sq. ft. of grate area ES 36 1b. 34°6 1b. 
Lbs. of water evaporated per 

lb. of fuel... =e - 7°25 11:2 
Lbs. of waterevaporated perlb. 

of fuelas fromandat 212? F, 7 11°5 


7. 
Thermal efficiency of boiler 51:1 per cent. 
Cost of fuel to evaporate 1,000 


gallons of water as from 


881 per cent. 


and at 212° F, “a X 767d. 326d. 
Extra evaporation per hour 

by Bennis stoker and fur- 

ee e 12 per cent. 


Extra evaporation per lb of 
coal by Bennis stoker and 
furnace, allowing for differ- 
ence in calorific value jan 

Saving per 1,000 gallons 
machine over hand-fring... | — — — 


17:2 per cent. 


| cent. 


Smoke ... Continuous black | 


——— —— 

Remarks —A]1] fue] was carefully weighed and water measured by 
Siemens meter, Black smoke continuous during hand-firing. No 
black smoke during stoker test. 


We are not used to burning coal with over 100 per cent. 
excess of air, like some other stokers. We find 30 per cent. 
ample. Therefore, the total weight of air supplied per pound 
of coal is (9°39 x 1:3) Ib, = 1221 lb. 

To this must be added °8 Ib. for the combustible portion 
of 1 " of coal, and the tota] Weight of waste gases is 
13°01 lb. 

Assuming (we have here no choice, as the temperatures were 
not taken) an initial temperature of 50° F., and a final 
temperature of 400° F., we have a range of temperature of 
350° F., and the heat carried away by the waste gases, 
; Tan an average specific heat of "25, can be calculated as 
ollows :— 


13°01 x +25 x 350 = 1,138 5.TH.U. (to the nearest 
| integer). 


The argument in Jour note is excellent in one respect. It 
provides a useful object lesson in the use of figures, incorrect 
formule, and “ assumptions” in the zealous service of your 

vertisers, 

What pleases ug best, however, is the fact that no hint is 
given as to the author of the note, use, in our opinion, 
these comments are a poor advertisement for him, or some 
other member of the editorial staff, 

Our study of this one « Note " has been so discouraging 
to us, that we have not had the heart to study otliers in the 
same issue. Surely there are plenty of Technical College 
students (* experts ” need not occupy their time with snc) 
matters) to whom editora might apply for-assistance in dele- 
ting the ridiculous, 
Ed. Bennis & Co., Ltd. 


i ALFRED W, BENNIS. 
Little Hulton, Bolton, 


August 30th, 1905. 
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(The error referred to in paragraph 1 of the foregoing letter 
is freely admitted. The boiler was therefore abont 25° hotter 
than we had made it appear by our mistake in subtracting, 
in place of adding, the atmospheric difference of 
14°7 Ib. However, let us at least have the credit 
of having given Mr. Bennis the benefit of 25°, 
for the error was in his favour. Now as to the 
coal. With 0°66 of carbon and 0°05 of available hydrogen; 
the calorific capacity per pound of coal will be at most about 
(14,500 x 0°66) + (52,000 x 0°5) = 12,170 B.TH.U., a8 
compared with the 12,600 B.TH.U. stated by Messrs. Bennis, 
From this we will subtract the impossible figure of 1,138 
uth... which Mr. Bennis claims to be carried away in 
the waste gases, and to obtain which he has assumed only 
a 30 per cent. excess of air that everyone should know 


was not obtained. Then 12,170 — 1,138 = 11,032 B.TH.U. * 


for radiation and"evaporation. 

Mr. Bennis claims 11:5 lb. for evaporation, or the 
equivalent of, say, 10,819 B.TH.U., which, with his im- 
possible figures, means 98 per cent. of actual boiler 
absorptive heat efficiency and 2 per cent. radiation losses, to 
sy nothing of the combustible which remains in the ash. 

These impossible figures Mr. Bennis asks us to believe 
and presumably to endorse in the interests of our advertisers. 
We fail to see how the interests of our advertisers can be 
secured by publishing impossible * results." Too much 
harm has already been done to English manufacturers by the 
readiness with which impossible and ridiculous claims 
for American and other- products have been swallowed by 
people who should know better, and we, at least, must 
decline to endorse such figures. We note that in reply 
to our assumption as to the weight of gas, no proof is 
afforded that it is not nearer the truth than Mr. Bennis's 
30 per cent. excess. Mr. Bennis is quite unjustified in 
assuming a final temperature of gases of only 75? F. above 
the boiler temperature, especially as he claims to be 
MAE 18:5 lb. of water per sq. ft. of heating surface 

r hour. ; 

Mr. Bennis fails to establish the slightest probability of 
truch in his claim for a thermal efficiency over all of 88:1 per 
cent. Had he claimed 78 per cent. he might have felt proud of 
possessing a stoker that, would do so much. But 88:1 per 
cent. makes engineers to scoff. Mr. Bennis cannot get one 
of the Boiler Insurance Co.’s to show such a result on an 
independent test. He cannot get an honest independent 
engineer to put his name to such a figure. If 88 per cent. 
be correct, what produced the efficiencies of 57:3 and 68:4 
on page 10 of the same pamphlet under easier conditions ? 
Why did the already exploded efficiency of 84:9 per cent. at 
Sheffield on page 7 not attain even a higher impossible ? 
Why did Messrs. Inskipp and Mackenzie only secure 
7°83 Ib. evaporation on page 12 ? ° 

The writer of the note will be very glad to mect Mr. 
A. W. Bennis and endeavour to learn from him how an 
efficiency of 88:1 per cent. is possible. When impossible 
tests are published there is a singular unanimity of condem- 
nation of anonymous criticism. Mr. Bennis ought to have 
first published the authority for his 88:1 per cent. test before 
girding at a similar anonymity of criticism, though there can 
be no question of persons when dealing with facts. Let Mr. 
Bennis show that Regnault and Rankine and Joule are 
wrong, for, after all, these men are Mr. Bennis's critics, not 
our comparatively insignificant note writer, who is so far 
merely an acceptor of their teachings. ^If they are wrong— 
well! even then all the mistakes in the world will not render 
true the thermal efficiency claimed by Mr. Bennis for his own 
or any other make of stoker or for hand firing. 

Finally, will Mr. Bennis state what in his belief is the 
average loss of heat by radiation from boilers and brickwork ? 
Though he disputes our figurés, and corrects one to his own 

disadvantage, he has not put forward a single figure to 
support his claim of 88:16 per cent., and what is more, we 


do not think so badly of his intelligence as to believe he will 
make the attempt.—Eps. E.R.] - 


A Milking Problem. 


In reading over Mr. Ralph W. Birkett’s article, I was 
much interested in his arrangement for “ milking up" low 


cells from the Highfield booster. He says that the whole 
battery of 197 cells was connected across the motor, while 
three or more pairs of cells in different parts of the battery 
were connected in parallel across the booster armature. 

Will Mr. Birkett please explain how it is possible to con- 
nect cells in parallel from different parts of a battery without 
causing a dead short on the intermediate cells, the whole 
battery being connected in series ? 

. A diagram of this arrangement would be interesting. 


C. P. 


Inspection and Testing of Tramway Overhead Equipment. 


In the interesting article by Mr. R. N. Tweedy in your 
issue of August 11th, a description was given of an appa- 
ratus for testing, by separately flashing each insulator of an 
overhead equipment from the platform of a tower wagon. 
No doubt such an arrangement gives, in a simple way, the 
desired result ; but the fact of having to stop at each 
insulator makes it a slow method, and, therefore, with Mr. 
Tweedy's apparatus it is obviously not convenient to carry 
out the tests over an extensive system more than once a 
week, as suggested in the article. For this reason the writer 
some time ago devised a spring-contact arrangement for 
attachment to the trolley boom, by means of which the 
insulation resistance of each insulator can be arrived at 
approximately, by a reading on a suitably constructed volt- 
meter, whilst the car is in motion. The apparatus is sent 
out on a car every duy before the service commences. Any 
insulator showing bad insulation is further inspected and, if 
necessary, replaced by the tower wagon gang. The instruc- 
tions are, that the primary insulators—4.e., hangers—are to 
be tested one day, and the secondary insulators (Brooklyns, 
globes, wheel insulators, &c.) the next. The results, so far, 
have proved most satisfactory, although where poles, &c., 
are not earthed, the results on the secondary insulators are 
apt to be misleading. The testing has not hitherto been 
carried out on all sections of the system, because the usual 
initial difficulties were encountered in making the device 
applicable both for centre and side-running trolleys, &c. 
These difficulties have now been overcome, and the writer 
hopes soon to receive from the makers the apparatus in its 
final form, after which it will be used on each section of the 
system daily. As this apparatus only provides for testing 
the insulators, a further detailed inspection of the other 
portions of the equipment is carried out weekly. 

A. H. Pott. 

London, Seplember 2nd, 1905. 


Mr. Tweedy seems to have got the idea that I am not 
aware that fuses and lamps in series are not needed ; I may 
say that a reply from Mr. Tweedy was fully expected, but, on 
the other hand had I left the fuses out of my test and used 
lamps only, most of the readers of this paper would have 
asked : What protection have the lamps from the high vol- 
tage of the trolley wire? Mr. Tweedy says that this test is 
not so convenient as his ; I will not say nay, but will give 
two advantages it has over Mr. Tweedy’s, for, in the first 
place, it does away with the services of the driver, as that 
man, if of the right sort, would have full control of the 
horses and brake and be able to put the. wagon in any 
position without waste of time. Also, in the second place, 
there is no flashing of the wire, as Mr. Tweedy suggests in 
his test, the same not being allowed on every system ; should 
it be allowed I would fully appreciate Mr. Tweedy’s test. 
Trusting that he will give some more suggestions on the 
maintenance of overhead work for the benefit of those em- 
ployed on the same. 


| S. Worthington. 
Manchester, September 8rd, 1905. 


Earth Deteeting Instrument. 

Having been away, I did not see * Mining Engineer's ” 
interesting letter in the ErkEcrRICAL REvIEW of August 
25th in time to reply in your last issue. 

There are two explanations of the fact that although a 
deflection is obtained on each main, there is none when on 
the * normal" stop :—(1) 'That the insulations of all three 
mains are equal; or (2) That the three capacities are equal, 
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The “normal” stop connections of the E.E.C. leakage 


indicator which ** Mining Engineer " has in use, are shown 
in fig. 1. lt will be seen that the meter is connected 
between an artificial “ nen ral point " and the earth, so that 
if the capacities and insulations of all the mains are equal 
no deflection will be obtained. On switching, however, on 


to the A stop, for example, the connections will be as 
shown in fig. 2, in which case the current flowing through 
the instrument to earth returns to the mains B and c 
in parallel, due allowance being, of course, made for phase 
differences, i 

This current will in all probability be partly a capacity 
current and partly a leakage current, and it is impossible, 
off-hand, to say how much of the 33 and 21 milliamperes 
respectively is due to capacity : this is not, however, a 
matter of great moment, as the capacity current will remain 
practically constant, so that any change in the deflection 
from day to day can be safely ascribed to leakage. 

The result of an earth on either phase, on the ** normal ” 
reading, is clearly shown in ** Mining Engineers " three last 
experiments.  Earthing one of the three phases at once 
increases the “normal”? reading from 21 milliamperes to 
50 milliamperes, which is the full deflection of which the 
meter is capable, and the faulty cable ean be at once located 
by noting that the deflection. on the indicator, when con- 
nected to it, is zero, while with the switch on either of the 
other two stops it is 50 milliamperes. (It should be 
remarked that either the instrument described by “ Mining 
Engineer ” is cross-connected, or else a slip has been made 
in transcribing the results, as the zero deflection should, of 
course, in each case be obtained when the instrument is con- 
nected to the earthed main.) ' 

It would be extremely interesting if. ** Mining Engineer ” 
would measure the insulation. of the two circuits inde- 
pendently—say, by means of a direct-current insulation 
set—as one would then be able to form an idea of the 
magnitude of the capacity current in this particular case. 

i Kenelm Edgcumbe. 


Westminster, Aeplember 4th, 1905. 


Some Arithmetical Questions for Mr. Byng. 


With apologies, and promises that this shall be my last 
word, allow me to reply to Mr. Pollard Digby's letter. As the 
question concerns the unemployed, any contribution must be 
of interest ; it is the most important problem at the present 
moment. , 

Mr. Digby's letter brings us to a new phase. The point 
practically comes to this: Whose advice is the nation to take 
upon the coil of unemployment—that of the manufacturers 
who employ labour, or that of the statisticians and others 
who do not employ labour ? 

Mr. Digby’s opinion is that every loyal citizen should 
repudiate my dicta. And why? Because what I say 
* gavours of feudalism, serfdom and the planters who wallop 
their own niggers,” and because I am “a manufacturer 
seeking higher dividends.” Truly your correspondent can 
have but little notion of the tribulations of a manufacturer 
working under Free Trade conditions. Nevertheless, I am 
obliged to him for the epithets bestowed upon me in most 
polished language. The curious part is that Mr. Digby 
does not stand alone in answering arguments in this fashion. 


It is the invariable practice of those who hold opinions @ la 
Pollard Digby, and I am getting accustomed to being called 
monopolist, tyrant, trust magnate, and to be told that my 
knowledge is prejudiced knowledge by those who have no 
knowledge at all. d 

Were this state of affairs purely personal I would grin and 
bear it; but the history of the last two years shows that 
hundreds of manufacturers are being treated as I am, and 
that the majority is with Mr. Digby. He is welcome to 
take comfort from my admission. But what is the result of 
this, to my mind, topsy-turvy management of our public 
affairs ? 

The House of Commons has given us an Unemployed 
Bill; our municipalities are spending public rates to 
alleviate the distress ; we have Mansion House and news- 
paper collections—all a combination of Socialism with 
charity. Have my opponents any further remedy to pro- 
pose? None whatever, except more Socialism, and more 
charity and more rates. Has all this reduced the evil? Jt 
has not. Unemployment is as bad as ever, and, I am sure, 
it will increase, if such policy be continued, until it will 
become an overwhelming disaster. 

We manufacturers, on the other hand, promise to conquer 
the evil by giving more employment on condition of. obtain- 
ing the same protection which is enjoyed by the foreign 
manufacturers from whom we now buy goods which we could 
make ourselves. 

Our plea is not heeded ; we are told that we are selfish, 
prejudiced, and have some sinister ulterior motives, The 
majority prefer to listen to empty phrases that fill no 
stomachs, such as Mr. Digby’s, who says, ** Free Trade is 
the solution making for the maximum of justice.” 

All right, but docs it bring employment; And some 
day even the yenus Pollard Digby will find out that the 
most important man in the realm is the man who * may 
wallop his niggers,” but who pays their weekly wage, aud 
will take his advice—when too late. 
l (e Byng. 
Cranham, Seplember sth, 1905. 


an 


Statisties. 


Recent correspondence in your columns relating to 
consular reports, commercial engineering, and Mr. Byng’s 
statement to the G.E.C., all seems to bear out the contention 
made, I think, by * B. B.” under the first heading, that 
trade statistics and reports for this country stand in need of 
final selection and compilation by technical experts before 
they can be of much use to commerce in general. The 
statistic, as at present received, generally en masse, is a 
kind of mental pabulum needing a long and severe 
process of digestion to get the good out of it. Hence, 
when offered iu proof of a statement, the potential recipient 
ig apt to sniff at the result of industrious application to a 
whirlpool of figures, und inquire as to its date and pedigree : 
and if utilised in bulk, the amount of nourishment 
obtained is insignificant compared to that of the matter 
absorbed (an educational process) and the time spent in 
rumination is not at the command of everyone. 
The», naturally, the benefit obtained from these 
processes varies according to the state of health of the 
recipient. The fact hat A has sold 1,000 more examples of 
the product a’ than D has, does not always appeal to B as a 
sign of national prosperity. A digest of these various reports 
and tigures with deductions of the logic, of which there could 
be no question, would be of the highest value. 

A perusal of the list of members of the I.E.E. will reveal 
the names of at least half a dozen members who also belong 
tothe Royal Statistical Society, eminently qualified to deal 


with the subject. 
C. V. Biggs. 
London, S.W. 


Mains Testing. 


Mr. David Smith has misunderstood me, I think. Cer- 
tainly the use of a large current in a loop test does increase 
the sensitivity. I merely pointed out that it was possible to 
localise a fault with a very small current. With my bridge, 
a fault may be localised within y/5yth part of the loop, t.2., 
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within as small a space as you can read accurately, using only 
half an ampere. Any increase of the testing current beyond 
this would not increase accuracy, unless you had à perfect 
scale and a vernier ; and without this refinement the fault is 
found on any ordinary run of cable within the limits of a 
working hole, say a yard or so, for few unbroken cables run 
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a length of 2,000 yds. But when the fault is of high 
resistance you have the choice of two alternatives; | either 
have it in your battery circuit and so use a small current, or 
have it in series with your galvanometer and neutralise the 
advantages of your large current. Which arrangement in 
the two sketches herewith would be the more sensitive ? 

Finally, | object greatly to having the fault in the gal- 
vanometer circuit, however low its resistance, because, in 
addition to resistance, it often contains an E.«.F. which, 
theoretically, may be balanced and so neutralised, but can 
only be so if it remain constant, which it seldom does ; and: 
à varying E.M.F. of a millivolt or less in series with your 
galyanometer would absolutely ruin the test. 


G. C. Knight. 
Walthamstow, Seplember 5th, 1905. 


THE ELECTRICAL EXHIBITION AT 
OLYMPIA. 


ARRANGEMENTS are well in hand for the electrical exhi- 
bition which is to be opened by the Lord Mayor of London 
at Olympia on the 25th of this month. The erection 
of stands is commencing this week, and we would make a 
timely suggestion that exhibitors should see that their stands 
and exhibits are absolutely completed by the day of 
opening. It is always aggravating to the visitors to a 
publie exhibition to find that in the early days things are only 


half in readiness, and if this view becomes generally circu- - 


lated, the exhibitor necessarily suffers. We know that it 
sometimes happens that exhibitors themselves are not always 
their own masters so far as the completion of stand erection 
is concerned, but if they use all the influence that they have, 
and if the management where possible brings its pressure to 
bear upon those carrying out the work, it ought to be pos- 
sible for carpentering, stand fitting and furnishing work to 
be unnecessary on or after the 25th. There is still more 
than a fortnight remaining, and we hope that these few 


words will not pass unconsidered by the 140 odd exhibitors 
who have booked space. 


REVIEWS. 


Sir Henry Bessemer, F.R.S.: An Autobiography. London: 
Engineering, 1905. Price 16s. net. 


It is needless to say that this handsome quarto volume 
must prove of extraordinary interest to everyone who reads 
it, for even among our notable pioneers of industry the late 
Sir Henry Bessemer stood in that front rank, the members 
of which may almost be told ‘upon the fingers. Countless 
men have arisen amongst us of surpassing brilliancy in com- 
merce or in their own department of research; many 
individuals have become so versatile as to be thought dis- 
unguished experts by the commercial world, and clever men 
of business by their compeers ; but comparatively few appear 
actually to have combined the commercial spirit with the 
scientific instinct in the fashion exhibited by Sir Henry 


Bessemer. Nevertheless, the author and subject of the 
present sketch belonged to a smaller class still, for it is hardly 
too much to say that the name of Bessemer would have been 
widely known if his chief invention had never been made. 
During the whole of his active life Bessemer was so un- 
fettered by tradition, and possessed such a wonderful power 
of grasping instantly the essential point of each problem 
presented to him, that he scarcely touched any branch of 
industry without improving or revolutionising it. And yet, 
so varied were Sir Henry’s studies and so deeply have all his 
inventions been cast into shadow by the steel converter, that 
even the reader who imagines himself to have a fair gencral 
knowledge of Bessemer’s life-work, cannot help a feeling of 
surprise as he peruses the carlicr pages of the present 
volume. 

The autobiography proper ends with the financial failure 
of the Bessemer Saloon Steamboat Co., and the book is, 
therefore, brought to its inevitable conclusion in a chapter 
written or inspired by Mr. Henry Bessemer. In that 


chapter there is a list of British patents granted to Sir 


Heury—117 in number—dated between March, 1838, and 
January, 1883. Even these afford no measure of Bessemer’s 
activity, as some of his work was done in secrecy, some for 
amusement only, and some was commercial rather than 
technical. A mere enumeration of the apparatus devised or 
improved by him would occupy much space ; but omitting 
all such comparatively trivial matters as his partial fore- 
shadowment of the linotype machine and the corridor train, 
processes for, or improvements in, the manufacture of figured 
velvet, plumbago, optical glass, sugar, boiled oil and saloons 
for steamships, two matters seem to stand out as possessing 
almost as much interest (not importance, of course) as is 
attached ^o the story of' the converter itself. One of these 
was the invention of a revenue stamp which could not be 
forged or illegally used a second time; the other, Dessemer's 
process for making ** bronze " powder. | 

As a voung man Bessemer devised an ingenious but com- 
plicated method of making perforated revenue stamps for 
application to parchments and the like, which, to some 
extent, anticipated the punching arrangement of to-day. 
This was on the point of acceptance by the authorities, when 
the practical value of the plan was suddenly destroyed by an 
inspiration that occurred to the lady who shortly afterwards 
became Mrs. Bessemer. Her idea was that each stamp should 
bear, as part of its embossed design, the date of its applica- 
tion to the deed. The improvement was communicated to 
the stamp office authorities, was adopted, was said to save 
the country some £100,000 & year, aud has remained in use 
up to the present day.  Bessemer's sole recompense was a 
knighthood conferred after some protest and 40 years’ delay, 
an economical form of reward which had at least. the merit 
of shedding half its lustre on the true inventor. 

The second striking event was Bessemer’s discovery of a 
mechanical process for making metallic * bronze" powders, 
which enabled him to undersell the whole trade enormously, 
and yet to make a large profit. ‘The interest of this episode 
lies in the fact that he did not present his ideas to a 
government department, nor even claim the 14-year pro- 
tection of the patent law, but by keeping his own counsel, 
succeeded in preserving his secret for some 40 years. It 
was a nice little business, requiring so little labour that his 
brothers-in-law attended to the machinery, even the stoker 
and engine-driver having no access to the plant. The 
machines were made by several manufacturers in small and 
unintelligible pieces from working drawings dissected from 
the complete plans, and they were assembled and erected 
by the inventor himself. The importance of the episode lies 
in the fact that the profits of the business were mainly 
responsible for giving Bessemer the time and money absorbed 
by his researches which finally culminated in the 
converter. 

The discovery of the Bessemer process for making steel 
may, to some extent, be said to have been forced upon Sir 
Henry. Largely by the encouragement of Napoleon III. 
(whose Grand Cross of the Legion of Honour he was not 


- allowed to accept), Besscmer was led to design rotating pro- 


jectiles, for which the ordnance of the day was hardly strong 
enough, and so he was induced to study methods of preparing 
some kind of iron, softer and tougher than cast-iron, yet 
cheaper than the cast cement steel of the period. "The story 
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of how he was led to a premature success through the 
employment of non-phosphoritic pig, of the paper he read 
at Cheltenham before the British Association in 1857, of 
how he and his partner granted licences which the phos- 
phorus of most ores or fluxes rendered valueless, and of how 
he eventually achieved success in his works at Sheffield, must 
be known in its broader lines to all readers ; but the details 
and anecdotes given by Sir Henry Bessemer in his auto- 
biography, shed fresh light in places, and are throughout of 
absorbing interest. Some of the stories are unpleasant, but 
are.the better for telling, and seem to be told without undue 
animus ; for instance, the way in which Bessemer steel was 
treated by the War Office peuple, and the manner in which 
it was ignored by the Admiralty. One can hardly help 
feeling that it must be ignordnce of history or wonderful 
patriotism which causes any British subject to approach a 
British Government department with a new invention. 
More personal matters of a disagreeable kind are touched 
with as light a hand as can be expected when one party to 
the dispute wields the pen. 

The final chapter includes many little details omitted from 
the autobiography, and contains an account of the relaxations 
of Sir Henry’s latter years. The unfinished reflecting tele- 
scope and mounting he designed, the diamond polishing 
plant he constructed, his unsuccessful solar furnace, and the 
towns named after him are all mentioned. — His non-rolling 
saloon, which failed for lack of funds and because the ship 
bearing it did not answer her helm, is claimed by Sir Henry 
never to have been completely finished, nor tested at sea, and 
therefore never to have failed of itself—a statement in which 
there appears to be much truth. | 

The volume is nicely bound and so creditably printed that 
“we have noticed only two misprints in it. It is dedicated to 
the President and members of the Iron and Steel Institute 
with which Sir Henry Bessemer was on friendly terms for 25 
years. People often say that biographies such as this are 
splendid tonics for the youthful aspirant of fame. Perhaps 
they are ; certainly it is good to hear one of the most suc- 
cessful of modern inventors declare that “few men have 
made more mistakes than I." 


BUSINESS NOTES. 


Advertising American Manufactures.—The United 
States Department of Commerce and Labour reports that arrange- 
ments have been completed for the Export Shipping Co., of New 
York, to send a vessel on a 6,000-mile voyage for the purpose of 
exhibiting American manufactured products in various ports of 
the world. We have a dim recollection of an attempt at something 
of this sort being tried by British manufacturers some years ago. 


Italian Trade. — In looking through the pages 
of Italian technical journals, the absence of the names of 
English firms is very noticeable. German, Swiss, Belgian and 
French firms have representatives amongst the commercial engi- 
neers carrying on business in the various Italian towns, and their 
names are in consequence kept prominently before the readers of 
the technical papers. English manufacturers should look into this 
matter, and endeavour to find a. market for some of the specialities 
in which they excel. 

Consular Notes.—Brazit.—The Austro-Hungarian 
Consul at Rio de Janeiro in a recent report, states that harbour and 
street construction in Brazil have attracted the attention of 
German, English, and American capitalists who are seeking to 
establish transport and lighting plants. In October, 1904, the 
“ Compagnie Nationale d'Electricite," with a capital of 2,500,000 fr., 
opened their works at the waterfall of the Ribeirao de Lages in the 
municipality of Pirahy, ncar Rio de Janeiro. In the same month 
an American company, “ Rio de Janeiro Light and Power Co." 
was constituted with a capital of $50,000,000, of which $25,000,000 
was paid up. The syndicate has a concession for the appropriation 
of the water from the fall in Sapucaio, 75 kilometres from Rio de 
Janeiro, and will use for commercial purposes 50,000 H.P. of the 
100,000 u.r. estimated as being available. The “ Compagnie de Tram- 
ways de Villa Isabel à Rio de Janciro” has undertaken the work of 
converting the horse tramways into electric tramways, and although 
by contract the works were to be finished by April 19th, 1907, it is 
estimated that the system will be ready by the end of 1905. Of 
?Le 50 cars necessary, part are being obtained in Europe, and part 
are being manufactured in the company's works in Rio de Janeiro. 
The capital and directorate are German. 

CALIFORNIA.—Electrical undertakings in California are un- 
doubtedly remarkable, and the distances of transmission of current 
very great. The Belgian Consul at San Francisco, commenting on 
this question in his report recently published, states that the 
Standard Electrical Co. have secured a concession for the appro- 
priation of the waters of seven lakes, with & superficial area of 


&bout 400 square miles, and situated about 125 miles from San 
Francisco. T'wo canals have been constructed which convey the 
water about 18 miles to the pass, where the electrical generators 
have been installed. 'This company supplies electricity for lighting 
and motor purposes to San Francisco, Stockton, San José, and about 
30 other towns situated within a radius of about 200 miles. 


Eastern Telegraph Co.—This company has opened'a 
telegraph station at Exchange Buildings, Quay Side, Newcastle-on- 
Tyne. "e 
New Electric Delivery Van.—4A somewhat novel form 
of electric motor delivery van has recently been brought out by the 
TITAN MASKINFABRIK, of Copenhagen. It is a three-wheel vehicle 
intended for loads up to about 5 cwt. A14-H.P. electric motor of the 
double-pole type drives the single rear-wheel through chain gearing. 
The electrical energy is furnished by a battery of 40 cells of Cologne 
Accumulator Works type, arranged in two groups in the bottom of 
the van body. The controller is adapted to give two forward 
speeds, two braking positions, and a reverse motion. The driver is 
mounted over the rear wheel, and controls the steering by a lever 
at his right. A pedal operates a band brake working on a disk 
attached to the rear wheel; when the brake is applied, the current 
is cut off. Tes i 


German Electrical Machinery Imports and Exports, 
— Returns just to hand show that during the six months ending 
with June last the imports of foreign electrical machinery into 
Germany amounted to 704 tons, as compared with only 592 tons in 
the correspondiug period of last year. There has also been an 
increase in the exportation of German electrical machinery from 
6,528 tons in the first half-year of 1904 to 6,633 tons in the six 
months ending with June last. | 


Australia.—The Australian Customs authorities have 
lately given a decision to the effect that '* accumulators, when an 
integral part of a motor engine for cycles" are to be classified as 
* machinery and appliances n.c.i. electrical," the duty being 124 per 
cent. ad valoren. 7 


Italy.—La Societa Forni ELETTRICI Stassano is the 
name of a company which has just been formed in Turin to develop 
a new electrical ore-smelting furnace. 


For Sale,.—The UNDERGROUND ELECTRIC RAILWAYS 
Co. oF Lonpon, LrTp., is offering a storage battery, Highfield 
booster and switchboard for sale. See our advertisement pages for 
particulars. ` 

The Commissioners of His Majesty's Works invite tenders for 
the purchase of the electricity generating plant at the Tower of 
London. Particulars by appointment with Mr. Ready, Electrical 
Department, Royal Courts of Justice, Strand, W.C. - | 


Low v. High Voltage Lamps.—The Bnrrisu THOMSON- 
HovsTOoN Co. announce that in future they will make no distinc- 
tion in price as between their high-voltage and low-voltage 
incandescent lamps. Heretofore a distinction has been generally 
made against the high-voltage lamp in this respect, and this has 
not iufrequently led to complaints from consumers when the supply 
has been changed over from low voltage to high voltage. It is 
believed that the B.T.H. new policy will commend itself to station 
managers and consumers. 


Llandrindod Wells Electric Light Co.—On August 
30th in the Vacation Court, on an application made by the Llan- 
drindod Wells Electric Light and Power Co., Ltd., Mr. Justice 
Lawrence extended the time during which the registration of cer- 
tain debentures might take place. It was said, in support of the 
application, that the registration had not taken place owing to 
inadvertence. | 


Johannesburg Tramways Plant.—We read in the 
British and South African Export Gazette that owing to the wreck 
of the Clan Munroe, fresh orders will have to be given out for the 
machinery for the power house of the Johannesburg electric 
tramways. 


Direct Spanish. Telegraph Co,—This company has 
now opened an office in Newcastle at K Exchange Buildings 
(Quayside), which is in direct communication with its cable 
system between England and Spain, via Bilbao. 


Fire-Resisting Materials for Electric Railways.— 
Addressing the meeting of the Fire-Resisting Corporation in 
London on ist inst, Mr. E. MARSHALL Fox, the chairman, said 
that there was a demand for treated wood for electric railway 
carriages. Some two years ago the world was startled by that 
dreadful calamity on the underground railway of Paris, when 
100 persons were burned to death because of the woodwork 
catching fire, thus giving a terrible illustration of the danger 
from tire. Notwithstanding this awful illustration, it was de- 
plorable to think that only a very few of the underground 
systems in London had taken the precaution to safeguard the 
‘lives of the travelling public from- this danger. Mr. Yerkes, 
who had just completed the electrification of the Underground 
Railway, was the first to take advantage of this scientific 
method of ensuring protection from fire of the woodwork of the 
cars. He caused to be treated by this company the whole of 
the new carriages of the Underground Railway, some 420 in 
number, involving the treatment of over 250,000 cubic feet of wood. 
These cars were now running on' the District Railway. Although 
they had done everything possible to induce the other railways to 
adopt like precautions, they had as yet, except in one or two 
instances, not succeeded ; but they hoped before long the authos 


rities whose daty it was to see that the travelling public weré 
safeguarded from this danger would insist that all the railway 
companies should see to it that their wood was impregnated 
chemically. l 

Fire—The fire that took place at 5, Comford Court, 
Market Street, Manchester, in the early hours of Thursday morn- 
ing, August 91st, though it barnt out the centre of the building, did 
not affect Mr. S. BURTON Epwarps much. His premises, which 
are on the ground floor, sustained slight damage by water, but his 
stock of Gilbert arc lamps and Sturtevant starters, &c., has not 
been touched, and business is going on as usual. 


Committee on Commercial Intelligence. — The 
Times publishes the following interesting announcement from the 

Board of Trade :— 

“The period of five years for which the Advisory Committce on 
Commercial Intelligence was appointed in 1900 having terminated 
on May 24th last, the: President of the Board of Trade has now 
ppointed & new Committee, consisting of the following gentlemen, 
fara further period of three years, to continue the work undertaken 
by the late Committee :—Sir F. Forbes Adam, C.I.E., the Lord 
Avebury, Sit Alfred Bateman, K.C.M.G., Sir Hugb Bell, Bart., 
Mr. H. Birchenongh, C.M.G., Mr. T. F. Blackwell, Mr. F. Brittain, 
yr. T. Craig-Brown, Mr. A. Wilson-Foz., C.B., Board of Trade, 
Mr. C. A. Harris, C.B., C.M.G., Colonial Office, Mr. T, W. Holder- 
ness, C.9.1., India Office, Sir W. H. Holland, M.P., Sir Francis 
Hopwood, K.C.B., C.M.G., Board of Trade, Mr. A. Bonar Law,- 

M.P., Board of Trade, Mr. Algernon Law, Foreign Office, Mr. W. H. 
Mitchell, Sir R. Lloyd Patterson, Sir Albert Rollit, M.P., Mr. H. 
Liewllyn Smith, C.B., Board of Trade, the Lord Strathcona and 

Mount Royal, G.C M.G., Mr. D. A. Thomas, M.P. Three other 
members whose names are not yet decided on are to be appointed 
on the nomination: of the Secretary of State for the Colonies to 

represent South. Africa, Australia and New Zealand. ` 

t The terms of reference of the new Committee are as follows, but 
pending the consideration by Parliament of the Bill for the creation 
of Secretaries of State for Trade and Local Government, Ahey can 
only be considered as of a provisional character :— 

“To advise the Board of Trade on the work of their commercial 
intelligence branch, and on such matters relating to foreign 
tariffs and other commercial questions a8 the Board may refer to 
them. j . | 
“To improve the means of obtaining and diffusing information 
for the benefit of British trade by means of commercial missions 
and correspondents abroad, and otherwise as they may think fit. 

“The chairman of the Committee will be the President of the 
Board of Trade. | 

« Mr, U. F. Wintour will act as secretary to the Committee.” 


Bankruptcy Proceedings.— ALBERT „Jous HARRIS, 
Bradford.—The meeting of creditors was held on Tuesday, when 
Mr. E. B. Rawlinson, chartered accountant, of Bradford, was 
appointed trustee, with a committee of inspection composed of Mr. 
William Mitchell, accountant, Bradford, Mr. J ohn Steel, of 
Garnetts Cable Co., Bradford, and Mr. Frederick Arthur, of 


WILLIAM JgrrERsow.— In the ‘Stockton-on-Tees Bankruptcy 
Court on Friday, William Jefferson, electrical engineer, of 69, 
Skinnergate, Darlington, and Kingsley Chambers, Bishop Auckland, 
filed his petition, and receiving and adjudication orders were made. 


Natal.—The official trade returns for the six months 
ended June 30th last show that the following goods, among others, 
were imported into the colony. The figures in parenthesis are for 
the corresponding period of 1904, and are given for the purposes of 
comparison .— Electrical fittings, £18,954 (£17 ,038) ; electrical 
machinery, £113,037 (£61,385). 


Trade Announcements,—M EssRs. BALCKE & Co., 
27, Clement's Lane, London, have opened new offices in New- 
castle and Glasgow, and have appointed Mr. J. E. WryMAN their 
sole representative for the North of England and Scotland. 

The name of the “ Utility ” Co., Ltd., Britannia Electric Lamp 
Works, Seven Sisters Road, South Tottenham, N., having been 
changed by special resolution, it^will in future be known as “ THE 
PRrTANNIA ELECTRIO Lame WORKS, LTD." 

Messrs. B. Weaver & Co., manüfacturers of the “ Ebonestos 
Insulators,” of 22, Rosoman Street, E.C., will in future trade as 
the '* EBONESTOS MANUFACTURING CO.” at the above address; 
the persmnel of the büsiness will not be altered in any Way, but will 
continue to be under the joint management of Messrs. Bernard 
Weaver and John B. Alexander. ; 


. Electricity in Spanish Wills.—We referred in our 
issue of December 2nd, 1904, to the decision of the Marquess of 
Larios, the proprietor of La Aurora and La Industria Mills at 
Malaga, to adopt electric driving throughout. As then stated, 
Messrs. MATHER & Pratt, Lrp., of Salford Iron Works, Man- 
chester, were successful, in the face of severe competition, in 
obtaining fhe contract for the transformers, motors, switchboards, 
and accessories, and we recently learn that the whole of the plant 


has been delivered and erected. La Aurora Mill has now been at. 


work for some weeks with most satisfactory results. The replace- 
ment of the steam engines, driving through gear and belts, by 
motors driving direct on to the line shafts bas reduced the power 
eae, ‘by 40 per cent. ; and in the spinning mill, the steadier 
e ectrio drive has increased the yarn production by 20 per cent., 
owing to the avoidance of yarn breakages, Naturally, such striking 


resulta would hardly be realised if the comparison were made with . 


a modern Lancashire mill, with the engine driving direct by ropes 0n 


tothe line shafts; but even 80, the results obtained at the Heasendford 
Mill, Burnley, equipped by Messrs. Mather & Platt, Ltd., have 
demonstrated a very material saving in power and increase in pro- 
duction. The 72 motors gupplied by Messrs. Mather & Platt, Ltd., 
for the mills at Malaga are for three-phase currents; thef vary in 
size from 15 to 150 H.P., and aggregate 2,350 H.P. The average 
efficiency is 91'l per cent., and the average power factor 881 per 
eent. The electrical energy for driving these mills is transmitted 
a distance of some 20 miles, at a pressure of 25,000 volts from the 
power station of the Sociedad Hidro Electrica del Chorro, which 
bas installed a water-turbine station of some 2,000-H.P. capacity in 
the Chorro Gorge. Spain, however, especially Andalusia, has a very 
limited rainfall, and in such seasons as the present the water 
supply is inadequate for the growing demands of the com- 

ny, which, in addition to providing powcr for the mills, 
is also supplying current to the tramway company, the 
two electric light gupply companies already established 
in Malaga, and other industries. To meet the deficiency 
in the water power, the Chorro Co. has therefore decided to 
install in the city of Malaga a reserve steam station of 2,000 B.H.F- 
Various prime-movers were considered, and it was ultimately decided 
to adopt steam turbo-alternators, in two units each of 1,000 H.P. 
Proposals were called for from the principal firms in Germany, 
Switzerland, France, and England, and it 18 gratifying to learn 
that in face of the cosmopolitan competition, the contract, which 
includes boilers, steam turbo-alternators, rotary converter, switch- 
boards, and piping has been obtained by the same British firm, 
Messrs.. Mather & Platt, Ltd., which has equipped the Malaga 
Mills. This installation will be one of the first steam turbine 
stations in Spain, and much interest will attach to it, A8 the turbines 
will be of the Zoelly type, the construction of which in Great Britain 
and the Colonies has been secured by Messrs. Mather & Platt, Ltd., 
under exclusiv e license. 


Catalogues and Lists.—The BRITISH ELECTRIC CALI- 
pRATED FusE CO., Lrp., 14, Golden Lane, E.C.—This company will 
shortly be issuing 8 new illustrated catalogue and text-book on 
fuses and safety devices. To do service until this appears, they 
have just issued leaflet No. 21B showing their various types of fuses. 

Hart ACCUMULATOR Co., LTD., Marshgate Lane, Stratford, E. 


— llustrated price list (1905) of storage batteries just issued. 


ig finely produced, and in the course of 30 odd pages gives up-to- 


date description and other information regarding all the latest types 
of Hart cells for lighting, traction, central station and motor ser- 
vice, also instructions for erection and working. In addition to 
the “ C.T.” type cells for motor-cars, the company now makes two 
other types which are exactly similar in construction, differing in 
dimensions only, in order to suit the varied requirements of motor- 
car builders. 

Messrs. WALLACH Bros., 57, Gracechurch Street, E.C.—Copy of 
their 1905 novelty list detailing, among other things, the W.B. 
portable electric drill, electric bells, flue welding furnaces, double 
swivelling machinists’ vices, gear grinders, spray pumps, brazers 
and forges, paint burners, railway joint heaters. Numerous illus- 
trations appear and prices are given. 

The BIRMINGHAM ELECTRICAL FITTINGS Co., LTD., Baskerville 
electrical Works, Broad Street, Birmingham.— Small illustrated 
and priced catalogue of electrical specialities, including fuseboards, 
distribution boards, tumler, main knife, cast tongue aud other 
switches, switchboards, ceiling roses, and counterweights. Among 
new features in the list, we observe the block type 
fuseboard which has recently been introduced. It has 
aolid block contacts. Each pole is mounted on slate, 
enamelled on the face, back and edges, and separated by an insu- 
lating dividing bar. The case is made of teak, french polished. 

Messrs. J. J. SMITH & Co., 46a, Holborn Viaduct, E.C., and 
Farm Strect, Birmingham.— List relating to a new patent connector 
and fixing blocks for electric light fittings, by means of which 
joints behind fittings are obviated. 

Mr. A. P. LUNDBERG, Liverpool Road, N.—Advance copies of 
new illustrated circulars (1) describing the «Pivot Combination " or 
the combined tumbler switch and wall connection, and illustrating 
its various adaptations ; (2) very fully particularising the “ Pivot 
Intermediate " awitch of the flush and surface types. — — 

MESSRS. SIEMENS Bros. & Co., LTD., London.—A card has been 
received relating to the Siemens cable grip, which is fitted with & 
swivel and patent detachable link, which is intended for use in 
drawing cables through pipes or conduits. 

Messrs. BERGTHEIL & Youxc, LTD. 12, Camomile Strect, 
E.C.—Pamphlet and price list illustrating the Zodel-Voith 
flexible leather belt insulating coupling, for which they 
are the sole agents for the United Kingdom. These couplings 
are much used by the leading engine and dynamo makers 
in this country, and are particularly useful where the driving and 
driven shafts are liable to get out of alignment when running. The 
couplings are also used as safety devices in connection with 
machines which -are liable to very heavy overloads ; for this 
purpose the belt of the coupling is reduced in sectional arca, 50 that 
when the overload is applied to the driven shaft the belt breaks 
before any damage is done to gear wheels, &e. The pamphlet 
gives & description of the construction of the coupling and its 
applicability. The table gives dimensions, weights, prices, &c. 

Messrs. HUDSON & BOWRING, LTD., 33, Brazennose Street, Man- 
chester.---An illustrated catalogue fully describing the Hudson- 
Bowring and Wilson & Bennett life-guard for tramears: 

Messrs. ERNEST F. Mov, LTD. Camdeu Town, N.W,—Sheet 
No. 92, describing their type No. 92 shunt regulating resjstances. 

The ELECTRICAL PowER STORAGE Co. BTD., London, E.C.— 
New pamphlet giving & proud list of the larger centra] stations in 

Great Britain and Ireland for which E.B,B. batteries bave heen 
supplied, of are on order A number af half-tone jHlustrations 


The ELECTRICAL Co., LTD., Charing Cross Road, W,C.—A number 
of new publications have been received as follows :—No. 155, par- 
lanterns for street and shop lighting ; 
163, showing their patent suspension chain ; 166, giving instruc- 
tions to be Observed when fitting up flame are lamps ; 175, briefly 
describing the L.R. type watt-hour-meters ; 176, detailing the G.G. 
type switchboard and traction meters; 177, showing the new Nernst 
lamp reffectora for B. and D. type lamps; 178, illustrating some 
new registered designs of artistic Nernst lamp fittings ; 142/62, 
giving information relating to EC, small motors, showing their 
application for various purposes, such as driving drilli ng machines, 
polishing motors, sewing machines, and so forth; and No, 146 (A5), 
illustrating a number of types of EC. electric fans and 


THE LinoxitE Co., Westminster. 4 CODY of the third edition 
of the company’s catalogue, giving details of the now well known 
" Linolite " system of electrical illumination. 


Rook Notices.—S-ienre Abstracts, Sections A and B. 
Vol. 8, Part 8. August 25th, 1905. London: E. & F. N. Spon, Ltd. 
1s. 6d. net each section. 

“The Brassworkers of Berlin and of Birmingham: A Comparison.” 
London: P. S. King & Son. 1s. net, 

“ National Engineering and Trade Lectures," Edited by Ben. H. 

forgan. — Vo], Il.—- British Progress in Pumps and Pumping 

Engines," by Philip R. Björling. Vol. III.—* British Progress in 

Gasworks Plant and Machinery," by C. E. Brackenbury, London: 
L 


“The East London College Calendar for the Session 1905-6.” 
The East London College, Mile End Road, E. 

" Las Redes Eléctricas, — Ensayo Sobre una Teoria de la Distri- 
bucion de la Corriente Continua,” by A. Guevara, Lima, Peru: 
The Author, La Curso de Electricidad Industrial en ]a Escuela de 
Ingenieros of Li ma. 

Trattato di Telefonia. By J. Bonnelli and E. Longo. Rome : 
G. Scotti & Co. 1905.—This Italian treatise on telephony is tu be 
» published in 19 monthly parts of 4g Pages each, with about 300 
engravings, at tho price of Is. each part. The first part, which is before 
us, contains an index showing an outline of the complete work as 
follows :—Introduction, telephonic apparatus, telephone lines, 
aerial, subterranean and Submarine, urban service, interurban Ser- 
vice, special questions, Fimultaneous telegraphy and telephony, 

uplex telephony, telephonic repeaters, telephony Without Wires, 

the installation and Working of modern telephone exchanges, 
tariffs, appendix containing notes on the actual condition of tele- 
phony in Italy and abroad. The preface states that one of the 
joint authors — Mr. Bonnelli—published a small book on the same 
subject in 1898, and in the reviews dealing with his work, it was 
suggested that it might advantageously be amplified at a later date. 
This ‘suggestion has been acted upon, and in conjunction with his 
, colleague, Mr. E. Longo, the present work is beiug published, In 
the introduction the history of telephony jg briefly dealt with. 
Although man y early attempts were made to transmit speech over 
long distances, the authors remark that the Exhibition of Phil- 
adelphia in 1876 saw the first practica] appearance of apparatus 
suited to thc Purpose, and that it was ouly after the presentation 
of Bell's instrument that the public at large began to believe 
it solution of the problem. It i, the anore wonder- 
ful that the telephone ` of is constructed on the 
notice being taken 

of Bell’s later improvement by substituting à permanent magnet 


It may thus be 
said that the telephone has achieved its Present position of utility 


The transmission of 
sound through air ig given at 340 metres per Second; other com- 
parative figures are given whence it is shown that the report of ar fle 


sound is reduced in proportion to the square of the distance, so that 


the report of a cannon can be heard at about 30 kilometres, beyond . 


Careful and detailed 
analysis is given of the value of vowels and consonants in telephonic 
reproduction, and also the limiting number of vibrations caused by 
voices, ranging from bass to Soprano ; in general the male voice may 
be taken to cause 250 vibrations P-S., and the female Voice 500, giving 
the latter great advantage in clearness of repetition. The current 
generated in a telephone ig iidicated as such an amount as would 


AR such small currents are so easily influenced by externa] causes, 
the microphone has been added by means ]arger 
currents can be employed. The origina] types of microphones are 
described, and the introduction Concludes with reference to the 
early network at Lowell in 1877 Which opened with 45 subscribers, 
and had a capital of £1.200. In the next chapter excellent deserip- 
Nous are given of present-day instruments, and their connections 
arc clearly shown in Well arranged diagrams, The relations found 
best in practice between the Strength of Magnetic field and thick- 
ness of diaphragm are considered. and explained; then fellow 
details as to coustruction and possible injuries ty which the instru. 
monts are liable, Thy Impression formed from the first monthly 
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part is that the complete work will be a most useful volume, Jt is 
printed in first-class style, and the diagrams clearly show all the 
points referred to, The authors show undoubted skill in the subject 
about which they are Writing. 


Price 5s. net, 
application of graphic and other methods to the design of structures, 
originally published by the author in 1896. The chapter on Struts 
has been entirely re-written, and explanatory notes are added in 
the form of an appendix. The book is full of practica] information 
in convenient form, and should be of value not only to students of 
engineering, but also to engineers and. draughtsm c; engaged in the 
design of Structures of iron, wood or masonry. Numerous examples 
are worked out, with tables of constants and diagrams, and al] the 
usual types of columns, girders, beams, trusses for bridges and 
roofs, &c., are discussed in detail, 'The book is wel] worthy of a 
place in the well-known series of technical hand books to which it 


scientific papers published by the Laboratory, and by members of the 
staff. References are given tu periodicals proceedings of societies, 
&c., in which the Papers may be found. 


Motor-Cell Charging Plant.—The RHODES Erxc. 
TRICAL MANUFACTURING Co., Lrp., is standardising a small rotary 
transformer, Suitable for charging motor-car accumulators. It con- 
sists of a double-wound machine suitable for 110 or 230 volts (or 
thereabouts) at one end, and 4 to 25 volts at the other, the latter 
Voltage being regulated by the rocking of the brushes only, 
electric power is installed, the set is used asa rotary transformer to 
convert to low voltage for cel] charging, and in this case requires 
no foundation Whatever, but will stow away in a corner or under a 
beuch, or will hang from the ceiling. Where electric power is not 
installed, the machine is belted to the line shatt, and when driven 
in this manner it will supply high pressure for the pit inspection 
lamps, as well as the low voltage necessary for accumulator 
charging. Where electric power is ; ustalled it can be used to drive 
any small machine tog] using not more than $ H.P. at the same time 
as it is being used for charging pu "poses. 12 cells can be charged 
at once, and the set is found to be very useful in automobile 
garages, 


The Electrical Frauds (ase, 05 Monday at the 
Guildhall, George Webber, 37, an ironmonger, of Putney, was 
brought up, charged, with Richard Rosenberg, a chauffeur, also of 
Putuey, in being concerned, with William Leslie and Frances 
Checsman, trading as the Electrica] Accessories Co., Terminus 
Chambers, Hol born, E.C., in couspiring together to defraud Messrs. 
Strode & Co., electricians, of 5t. Paul's Churchyard, and other 
clectrical firms in London and the provinces, of large sums of 
money and goods to the value of about £20,000. Mr. Bodkin 
prosecuted ; Mr. ‘Travers Humphreys and Mr. Thorne repre- 
sented Webber, and Mr. George Kebbel] defended Rosenberg. Mr. 
Merer, the manager of the Fulham Theatre, continuing his evidence, 
explained how invoices Were sent in by Webber, made out to Mr, 
Henderson, for £11,000 electrica] work done to the theatre. This 
astonished witness, who thought it scarcely likely that &o large an 
amount would be spent. in electrical repairs and goods on a theatre 
that probably only cost £30,000 to build. He inquired how lb was 
that invoices for Henderson should be given to him, instead of to 
Leslie, who was that geutleman's representative at the theatre, and 
Webber said he had done so al] along, and thought it was right to 
continue doing go, Leslie left suddenly, on July 19th, without 
notice. Rosenberg also left the theatre suddenly. Witness ad- 
mitted that during the four months under consideration a good many 
arc lamps, switchboards, &c., were taken into the theatre. William 
Henry Archer (City manager of Strode & Co., electrical engineers, of 
St. Paul’ Churchyard), deposed as to his first interview with Leslie, 
who said he was the electrical engineer for Fulham Theatre. He 
wanted a lot of fittings for the theatre. The goods were to be 
ordered through Webber, ironmonger, of High Street, Putney, and 
he called, by his authority.. Witness told him they would be 
willing, if Webber's references were Satisfactory. “These were 
were willing to execute the order for Pognon sparking plugs, which 
Leslie had told him could only be obtained from the Electrical 
Accessories Co, He ordered from the Accessories Co., and was 
supplied, and he then forwarded them to Webber. Leslie had told 
him the sparking plugs were for unusual electrical effects at the 
theatre. Eventually, Invoices were received from the Accessories 
Co. He received a pressing application from the Accessories Co, for 
£259 15s. 9d. he was pressing Webber for pay- 
ment. Webber told him he would receive payment as soon as he 
received the cheque from the theatre. On J uly 8th he recej ved a 
cheque from Webber for £331 2s, ; this was dishonoured. His firm 
had paid the Accessories Co. The case was again adjourned. 


Hughes's Atlas Works, Ltd.—In the Vacation Court 
on Wednesday, September 6th, before Mr. Justice A, T. Lawrence, 
Mr. Gaveen appeared in Support of a motion forthe appointment of 
a Receiver in the case of the Trust Co., Ltd. r. Hurhes’s Atlas 
Works, Ltd. The respondent company, he said, was ay electrical, 
gas and engineering com any, and plaintiffs were holders of 29 
debentures of £50 each. Ít was desirable to appoint a receiver and 
Manager to protect the property of the company, and he asked his 
Lordship to appoint Mr. Fox chartered accountant. Counsel for 
the company cousented, and Mr. Fox was accordingly appointed 
Iecceiver nnd manager, 
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LIGHTING AND POWER NOTES. 


Aberdeen.—The accounts of the electricity department 
for the year ended July 31st have just been issued. The total capital 
expenditure at that date amounted to £237,447, £23,427 having 
been spent during the year. The total revenue for the year 
amounted to £39,048, and the working expenditure to £17,038, 
leaving a gross profit of £22,010. Out of the latter, payments of 
£7,695 for interest, £4,891 to the sinking fund, and £6,723 for 
depreciation were made, and the surplus of £2,754 was added to 
the reserve fund. During the year the electricity department sold 
4,069,831 units, compared with 3,539,026 in 1904; of this amount, 
2,105,279 were for traction, 1,709,012 for private consumers, and 
255,540 units for publie lighting. The total number of public arc 
lamps in use was 127. 


Aldrington. — The Brighton Corporation agreed some 
time ago to supply energy in bulk in this portion of Hove, from its 
new power station, and on August 3lst the new supply was in- 
augurated. : ! 

The Hove Corporation are responsible for the distribution, and 
some five miles of mains have been laid. 


Barnsley,—The T.C. has applied for a loan of £3,000 
for the extension of E.L. mains and services, and the purchase of 
moturs. 


British Columbia,—The B.C. Electric Railway Co. 
has decided to carry out an electric lighting, power and traction 
project at North Vancouver at a cost of £40,000. The existing 
generating plant will be increased from 9,000 to 12,000 H.P. 


Chertsey.—The R.D.C. has been requested by Windle- 
sham P.C. to oppose the application of Messrs. Foote & Milne for a 
proy. order to supply energy in the district, owing to the unsatis- 
factory terms offered. The R.D.C. has decided to communicate 
with the firm in question. 


Continental Notes ——IraLy.—A company has recently 
been constituted to work the lignite deposits in Valdarno. It is 
intended to erect a generating station on the property, and to dis- 
tribute electrical energy throughout the province of Tuscany. This 
has the appearance of following on the lines of the clectric power 
companies established in this country on the coal fields. 

A concession has been asked for, to authorise the deviation of a 
portion of the water of the River Adda, with a view to the 
establishment of generating and distribution works for the pro- 
vinces of Sondrio and Como. 

La Societa Industriali Italiana, recently formed in Rome, has 
secured a concession to put down a plant to utilise the water-power 
of the river Tronto, in the province of Ascoli-Piceno, in the gene- 
ration of electrical energy for power purposes. It is stated that no 
less than 20,000 H.P. will be available. 

The Electrical Power Co., of Lombardy, at an extraordinary 
meeting of shareholders, decided to increase the capital of the 
company from £440,000 to £600,000, leaving the directors to call 
the further capital when required.— Z^ Elettricista. 

BeLcium.—La Société de l'Isothermie is the title of a company 
which has just been formed at Mons, with a capital of £4,800, 
to construct plant for the generation of energy for power purposes. 

Prancr.—A central electric lighting aud power station is being 
established nt the Naval Arsenal in Brest. 


Cramlington.—The U.D.C. on Monday discussed the 
E.L. question, and after interviewing Mr. Saws, of the Newcastle 
and District Electric Supply Co., who asked for the Council's 
support to the company's applieation for & provisional order, the 
matter was deferred for a month. 


Dundee,—The Tramways Committee has favourably 
considered a proposal by the electrical engineer that arrangements 
should be made for utilising certain tramway feeders for the supply 
of energy for power purposes only, to industrial establishments on 
the side of the tramway route. 


Egham.—With reference to Messrs. Foote & Milne’s 
application for a prov. order for E.L., the U.D.C. has informed the 
local E.L. syndicate that it has no intention of assenting to the 
application. 


Hamilton.—An electrical exhibition, to last from Sep- 
tember 7th till the 16th, has been promoted by the Burgh of Hamil- 
ton Electric Supply Co. The exhibition has been organised by 
Messrs. Edmundson’s Electricity Corporation. 


Hanley,—The Fenton U.D.C. has decided that it would 
not pay to lay eables for the purpose of obtaining a bulk supply of 
electricity from the T.C. The official trial of the new Howden- 
Westinghouse (No. 1) set has taken place satisfactorily. 


Heswall-cum-Oldfield:—Messrs. Robinson & Carter, 
electrical engineers, of Liverpool, have informed the P.C. that 
they intend applying for E.L. powers for that parish. 


Liversedge,—The U.D.C. has decided to canvass the 
proposed area of supply in connection with the E.L. scheme, in 


order to ascertain the probable number of consumers for ligbt and 
motive power. 


London, — BERMONDSEY. — The B.C. has decided to ` 


revise the charges for electrical energy as follows :- -For power pur- 

poses, 14d. per unit, for the first four hours’ average daily use of the 

maximum demand, and }d. per unit afterwards; for lighting pur- 
4 


poses, 6d. per unit for the first hour’s average daily use of the 
maximum demand, and 2d. per unit afterwards, instead of 6d. and 
3d. as at present; the flat rate of 44d. to remain as heretofore. All 
persons now under agreement will have the opportunity of coming 
under the revised scale as from October 1st. 

The Electrical Committee hopes to make the Council a rebate on 
the year’s supply of 4d. per unit. Instructions have been given 
the electrical engineer to investigate the charge for lighting 
large institutions of all classes in the borough, as well as the 
present flat rate of 44d., and to report to the Committee thereon. 
The valuation of the electric light and destructor premises has been 
increased in the Valuation List, 1905, as follows:— Electricity . 
works, gross £1,297 at present, raised to £2,693; rateable, £865 at 
present, raised to £1,796; dust destructor, gross £963 at present, 
raised to £1,075; rateable, gross £803 at present, raised to £896. 
The Council considered the new assessment fair, and approved of 
same. 

MARYLEBONE.— With reference to our note under this heading 
last week, we are informed by Mr. F. A. Wilkinson, the Council's 
electrical engineer, that their new generating station has been in 
operation for a month, and that nearly 4,000 consumers have been 
taken over from the Metropolitan Electric Supply Co. 

Arrangements for taking over the remainder of the consumers, 
and for changing the pressure of tho existing installations, are being 
rapidly proceeded with. 

Crrv.—The City of London Guardians have decided to enter into 
a contract with the Charing Cross, City and West End Electricity 
Supply Co. to supply electric light to the Guardians’ offices and 
Thavies Inn for five years at 24d. per unit. The price now charged 
is 34d. per unit, and under the proposed arrangement a sum of £74 
per annum would be saved. 


Malton.—The Northern Counties Electricity Supply 
Co.'s new generating station is nearing completion, and it is 
expected that a permanent supply will be available in a month's 
time. 


New Zealand.—Timarv.—sSubject to a satisfactory 
arrangement of details, the Borough Council has accepted the offer 
of Scott Brothers, of Christchurch, to install an electric plant to 
light the streets, giving a total of 24,300 c.r. for £750 a year. The 
price is equal to 34d. per unit, extensions pro ruta ; energy will be 
supplied to private consumers at not exceeding 1s. per unit for 
light and 4d. for power. The Council is to have the right of pur- 
chase on stated terms. 


Pwllheli.—At a recent meeting of the T.C. it was 
decided to abandon the idea of an electric scheme, for which a pro- 
visional order was secured some years ago, and to lend every 
facility to a Huddersfield syndicate, who are about to apply for a 
provisional order. . 


Seaton.—A curious deadlock has arisen here. An 
Exeter firm of electrical engineers has signified its intention of 
applying for an order to provide electric light. In the course of 
the discussion the members were reminded that, in accordance with 
9 clause in the Local Government Act, any member holding an 
interest in & gas company would be debarred from speakihg or 
voting on the subject. The clerk pointed out that, in that case, 
there would not be a quorum left to consider the matter, aud it 
would be, consequently, impossible for the Council to enter into 
any agreement or pass any resolution. The representative of the 
firm replied that, at any rate, the Council would be prevented from 
opposing the application for the order. The subject was necessarily 
left in abeyance. 


South Africa,—JoHANNESBURG.—The Municipal Council 
has sanctioned a scheme for the extension of the existing electric 
lighting plant at Bertram's Town, which will involve an expendi- 
ture of £2,600. This includes £700 for the feeder mains, the 
whole of which could always be utilised elsewhere. It is 
estimated that the total cost of a year's working would amount to 
£3,275, and that the revenue for the year would be £4,366, leaving 
a profit of £1,091.—Souwth Africa. 


South Shields.—At a recent meeting of the Corporation 
Electrical Committee, a letter was received from the Durham 
Electric Power Distribution Co., Ltd., offering to lease the Cor- 
poration's electrical undertaking for 30 years at an annual rental of 
£6,000, and to supply energy in bulk to the Council at °45d. per 
B.T.U., plus a fixed annual charge per kw. The Committee has 
decided not to negotiate for the sale or lease of the undertaking. 


Torquay.—The vexed question as to whether a new 
generating station costing £42,000, or an extension to the present 
station, shall be carried out in order to supply energy for the Dolter 
Tramways, has been practically settled. The Council, after practi- 
cally adopting the extension scheme, called iu Mr. J. E. Waller 
(London) to report on it. The latter gentleman having generally 
confirmed the report, the E.L. Committee has decided to recom- 
mend the T.C. to sanction a loan of some £9,500. 


United States, —PENNsvLvANIA.— Fifteen electric light 
companies near Harrisburg have recently combined with a tota 
capital of $1,000,000. l | 

New York Cirv.— The New York Edison Co., which controls 
the electric lighting of almost the entire city, and especially of 
Manhattan, has ordered two new 9,000-k w. Curtis steam turbine 
generating units. The largest sets at present operated by the com- 
pany are of 8,000 Kw. capacity. The new sets will occupy floor 
space equivalent to a circle less than 16 ft, in diameter each, and wil] 
be housed in the Waterside station, 


whole system electrically. 


^m 


Mountains, N.Y., 


. | l ; ", 
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. TRAMWAY AND RAILWAY NOTES. 


Continental Notes.—lTALY.—The representatives of 
the Italian Siemens-Schuckert Co. are seeking powers to construct 
an electric tramway between Mestre and Spresiano, in the vicinity 
of Venice. 

An agreement dated June 20th has been entered into between 
the municipal authority of Verona and the tramway company ai 
present operating a system of horse-drawn vehicles, whereby the 
company undertakes to construct two new routes and to equip the 
The concession is for 30 years, with 
terms of purchase at intervals of 10 years. 

From October 15th, 1903, to October 14th, 1904, the electric 
trains on the Valtellina Railway ran 794,000 kilometres; the usual 
passenger trains consist of from six coaches, having a total weight 
of about 140 tons, up to 16 coaches, weighing 250 tons. Goods 
trains consist of 20 to 30 wagons, with a total weight of 400 tons. 
54 trains pass up and down the line during the day, against 28 
which were able to be worked when previously using steam. In 
the near future the number is to be increased to 60. The following 


table shows the relative working costs :— ` 


Total cost, Kilometres Cost per train 
liras. run. kilometre. 
Steam 809,979 — 347,776 2:3773 
Electric ... 1,273,120 794,373 1:3509 


The chief Italian railways pass under State control as from 
July 1st last. In commenting on this transfer in a leading article, 
U Elettricista (Rome) remarks :—“ Once this great misfortune has 
occurred, we, as Italians, can only hope that the least possible 
inconvenience may result." 

HorraANDp.—The work of converting the tramways in Rotterdam 
is making good progress, the first section having been opened 
for traffic. 


'Glasgow.—On Bitur afternoon a car was proceeding 
down a steep incline near Dawson Road, when it rushed into fa 
heavily-laden lorry in front of it. "The horse yoked to the lorry was 
killed outright, while the car driver was rendered unconscious. 
The lorry driver and his son were cut and bruised, and seven car 
passerfgers were more or less injured, but, fortunately, not 
seriously. The accident is attributed to the failure of the brakes 
to act. 


Ipswich.—On August 30th a L.G.B. inquiry was held 
relative to the Corporation's application for a loan of £19,500 for 
street improvements in connection with the reconstruction of the 
electric tramways. "The work has already been carried out, having 
been completed last year. There was no opposition. 


London.—The L.C.C. has put in hand the section of 
electric tramway between New Cross and Lewisham. The line 
may later be extended to Catford, and after that to a and 
Bickley and onwards. 


United States.—ADIRONDACk MovxTAINS.— The. new 
electric car lines in the 'Ticonderoga section of the Adirondack 
are to be used during the winter for hauling 
timber, and to this end pow erful cars with 200-5.P. motors have been 
ordered. | 

BurFALO.—The Tractional Co., with a capital of £20,000,000, has 
been formed to acquire the entire stock of the International Trac- 
tion Co., owning the chief electric car lines in Buffalo. Mr. 
Henry J. ' Pierce, president of the I.T. Co., will also be president of 
the new concern. 

CuicAGo.—Plans have been published for a 264- mile municipal 
tramway system. The mileage represents both existing and pro- 
jected lines; and to complete the work is estimated to cost about 
£5,000,000. It has been discovered that some portion of the 
recently-constructed tunnelling has become unsafe, and the fact is 
attributed to the non-use of compressed air in building. | 

New York City.—The report of the Interborough Rapid Transit 
Co., which owns both the pubway and the elevated lines in Man- 
hattan, shows that there was a falling-off of 2,544,000 passengers 
during the quarter ending June 30th. The decrease is attributed 
to the warm weather and to the unpleasant atmospheric conditions 
in the subway, which, however, have been considerably alleviated 
by putting in exhaust fans at the chief stations. The New York 
Edison Co. announces that it is now supplying electricity for power 
purposes on Manhattan Island equivalent to 98,000 H.P. Plans 
have been matured for eonstructing a large terminal for electric 
trolley cars at the end of the Williamsburg Bridge. There will be 
eight loops, occupying a space of 600-x 129 ft. 

-PENNSYLVANIA.-—A financial syndicate has applied for charters 
for asubway system for Pittsburg, to involve an outlay of £2,000,000. 
A power scheme, also involving an outlay of £2,000,000, has been 
announced for Yorktown, on the Susquehanna River, from which 
power will be distributed as far away as Philadelphia and 
Baltimore. 

PENNSYLVANIA RalLRoap.—This company, in addition to its 
interest in a tunnel for electric traction across New York City to 
connect its trans-Continental lines with those of the Long Island 
railroad, is also surveying with a view to perfecting a subsidiary 
electric trolley line for goods service between Jersey City and 
Philadelphia. The New York and Philadelphia Traction Co., which 
is another name for the Pennsylvania Railroad, has acquired 
interests in several existing electric passenger lines along the route, 
And the surv ey is for the purpose « of linkiug all into one. 


South Shields.—At a meeting of the Tramways Com- 
mittee on the 4th inst., it was decided to recommend the Council 
to combine the offices of tramway manager and electrical engineer, 
and to offer the dual position to Mr. J. H. Cawthra, the present 
electrical engineer, his salary to remain without alteration for 
12 months. It was proposed to recommend that a traffic manager 
be appointed under Mr. Cawthra. . 


Penmaenmawr,—A project is on foot for the construc- 
tion of an electric railway up to the top of the Green Gorge, 
1,200 ft. above sea level, giving access to the mountain lands. It 
is proposed that the U.D.C. shall raise temporary loans without 
interest to carry out the work, the Council having reached the 
limit of its borrowing powers. In five years certain existing loans 
will have been repaid, and the Council will then be in a position to 
apply for the sanction of the L.G. B. toa oan 


TELEGRAPH AND TELEPHONE NOTES. 
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Accident to the c.s. ** Colonia.”—The Halifar (N.8.) 
Morning Chronicle states in reference to the stranding of the cable 
steamer Colonia, that she arrived safely on the afternoon of 
August 25th, and went into dry dock for repairs. Her damage is 
ncarly all near the bow, and on the way up from Canso she made 
some water, but the powerful pumps on board kept her free.. 
stcamer Havana, which rendered valuable assistance in floating 
the Colonia, found her lying on a narrow rough ledge of rocks 
which extended out some distance from the west of.Fox Island. 
The ship was resting on the ledgc amidship with a list to port and 
considerably down by the head with No. 1 hold full of water, which 
had risen to within 2 ft. of the top of No. 1 cable tank. Openings 
had to be cut in the steel decks to get the suction pipes into the 
lower hold. It isalso stated that the ship would, there is little 
doubt, have broken her back had the sea been rough. 


African Telegraphs.— 
between Porto Novo and Sakcété (Dahomey), and the telegraph office 
at Jebba, Nigeria, has been closed. 


Japanese Cables.—During the severe typhoon which 
raged over the East China Sea at the beginning of the month, six 
cables were damaged, including the Shanghai-Chifu and Shanghai- 
Nagasaki cables. Communication with Japan was temporarily 
interrupted at the beginning of this week, but on September 6th 
the Great Northern Telegraph Co. announced its: restoration 
between Shanghai and Nagasaki. 


Murray Telegraphy.—It has been decided by the 
authorities at the General Post Office to install Murray instru- 
ments for telegraphic purposes between London and Dublin. 


Submarine Signalling.— Further experiments in sub- 
mariue signalling took place in the Channel on the 24th ult., 
between the Trinity yacht Jrene and the North Goodwin Sands 
lightship, and were remarkably successful. The demonstrations 
were made iu the presence of a large number of the brethren of 
Trinity House and ofhers. The various signals were heard with 
greater distinctness than at the previous trial, and continued to be 

audible up to a distauce of 5 or 6 miles. 


- 


Telegraphic Interruptions and ‘Repairs :- — 


CABLES. INTERRUPTED. REPAIRED. 
Trinidad-Demerara (No. 1) Aug. 26, 1901 vs 
Dominioa-Martinique .. May 7, 1902 
Bt. Lucia-Martinique May 7, 1902 
Cayenne-Pinheiro Aug. 13, 1902 
Reissa-Issa (Yemen) Camaran Oct. 22, 1902 


ee | Viadivostock: -Nagasaki - 22 : .. Feb. 9, 1904 


Port Arthur-Chitàü .. Mar. 9, 1904 

Tarifa-Tangier .. a m Hr .. Jan. 18, 1904 

Jamaica-Colon .. "E E "S Jan. 5, 1905 .. bs 
Bolama. Bissao  .. bo June 2], 1906 .. Sept. 1, 1905. 
Iquique-Antofagasta .. July 21, 1905 .. S 
Cadiz-Tenerif : «s July 20, 1905 .. ex 
Shanghai-Nagasaki Sept. 2,1985 .. Sept. 6, 1905. 

LANDLINES. 

Puerto-Barrios oar” Ves $s $5 .. July 928, 1902 
Kertch-Soutehoum ` .. T s (s .. Bept. 27, 1904 

Alaska landlines . Aug. 27, 1905 


Communication with Brazil ría Galveston i Jhly 18, 1905 ad 

Telephone Conference.—A conference of those muni- 
cipalities which own telephoue enterprises will shortly be held, 
with the object of discussing the future of these undertakings. 
The question is whether it is advisable to accept the invitation 
of the Postmaster-General to negotiate for the transfer of the 
undertakings, or to continue the competition. 


Telephone Regulations.—The Post Office circular 
states that local intercommunication calls may be interrupted at 
the expiration of 3 minutes, not 6 minutes as before stated, if other 
calls are on hand, or if the wires are required for any other 
purpose, 
* (Continual on page 387.) 
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GENERATINGs PLANT IN LOUGHBOROUGH ELECTRICITY WORKS. 


THE present-day tendency to install turbine-driven dynamos The generating plant installed in the electricity works of 
in generating stations, even when the units are of com- the Loughborough Corporation last year consists of two 
paratively .small: size, is well exemplified by the Frome turbo-dynamos of the Parsons type, made by the Brush 
electricity works, ` E . . . Electrical Engi- 


recently described, 
and the plant in- 
stalled at Lough- 
borough. Whether 
it is altogether ad- 
visable to adopt 


neering Co., Ltd., 
of Loughborough,’ 
together . with. 
the ^ necessary 
condensing appa- 
ratus, &c. Each 
of the turbo- 
dynamos is rated 
at 250 KW.—568 
.to 522 amperes at 
440 to 480 volts 
—and is of the 


the turbine for 
generating sets of 
less than 400 or 
500 KW. output is 
a disputed point ; 
the excellent 
high-speed recipro- two-pole . shunt- 
cating engines wound type, with 
that are avail- 
able nowadays 
leave little to 


be desired in 


armature run- 
ning at X 3,000 
rpm. The arma- 
ture is of the 


point of economy, aie el AES p smooth core 
and therefore we : ! GENERAL VIEW OF8GENERATING PLANT. ! drum-wound . type, 
presume that other well ventilated with 
considerations guided the. engineers responsible- for the axial channels, and wound with stranded rectangular copper 
adoption of turbines in these two instances. It can- conductors. The'commutator is of !the turbine type evolved 
not be denied that there is a seductive simplicity about the by Messrs. Parsons, and the brush-holders are of their im- 
turbine, which requires the -minimum of attendance, and proved gravity pattern. The turbine works at a steam pres- 


BrusH-Parsons 250-kw. TURBO-DYNAMOS. 


like the famous Willans engine, cannot even be inspected ^ sure of 150 lb. per sq. in., with a superheat of 150° F., and 

internally whilst running. In the former, it was once said the set is capable of withstanding an overload of 25 per cent. 

at a meeting of the L.E.E., there were three holes—orie to for one hour. E" j | 

put steam in, one to let it out, and one to pour oll in : the The condensing plant consists of a surface condenser, 

turbine. goes one better, for it dispenses with the oil hole. - having a cooling surface of 1,350 sq. ft, a two-throw 
F 
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Edwards air-pump, and a centrifugal pump capable of 
delivering 1,100 gallons of water per minute against a total 
head of 20 ft. The condenser is placed between the two 
turbines, so that either, or both, can exhaust into it, as 
desired. Provision is also made for discharging the exhaust 
steam into the atmosphere in case of need. The pumps are 
rope-driven by Brush “ E" motors, carried on brackets on 
the wall of the engine room floor; this arrangement not 
only. ensures more” 
effective: ^ - supervision 
than they would re- 
ceive’ if ^ they were 
in. the condenser- pit, 
but. . also ‘removes 
all risk of damage by 
flooding. ` 

The steam ` con- 
sumptions : guaranteed 
for -the. turbines, under 
the ^ conditions of 
steam pressure ' ' and 
temperature above- 
mentioned, and with 
a vacuum of 27 in. 
(out of 30) of mer- 
cury, were, at full 
load, 21. lb. per Kw.- 
hour, and at half 
load 24 lb. At the 
official ^ trials ^ these 
figures. were much. im- 
proved upon, the actual results being 19:9 lb per Kw.- 
hour at full load (530 amperes at 475 volts), with a 
vacuum of 28'5 in. (out of 30°25), and a superheat of 
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A NORWEGIAN HYDRO-ELECTRIC POWER 
PLANT. 


By DR. ALFRED GRADENWITZ. 
Norway, which among the European countries is possibly 
the richest in water, is traversed by a multitude of 


KYKKELSRUD POWER STATION. 


sinuous waterways which, pouring down from the summits 
of the high mountains, now run swiftly in a narrow bed 
and now widen themselves out to lakes of sometimes 
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INTERIOR OF GENERATING STATION, 


180? F. Having in yiew the small size of the turbines, the ` 
m 


results are very satisfactory. 

The station commenced supply last December under the 
direetion of Mr. W. H. Allen, the borough electrical 
éngineer, 


' 
^. 


considerable area, there to go on quietly until they. are; 
received by one of the numerous fjords which, like the. 
arms of polyps, deeply penetrate intó the country. l 

If: these tremendous masses of water, with their falls. 
and currents, afford delightful scenery to the amateur of. 
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nature; they, on the other hand, place important problems 
before the engineer, who is naturally desirous of converting 
intó useful work the energy of nature which here goes to 
waste, and of employing it for the purposes of civilisation. 

. The advances made in connection with the electrical 
transmission of energy, the numerous uses that electrical 
energy is susceptible of in industry, and the advantages 
inherent in water-power (as compared with the mechanical 
work derived from coal, liquid fuel, &c.) of being inde- 
pendent of any oscillations in the industrial market, neces- 
sarily point to the utilisation of the available water-power to 
the utmost. 

One of the largest electrical power schemes utilising the 
water-power of Norway is the Kykkelsrud plant on the 
Glommen River, which was recently installed by the Aktie- 
selskabet Glommens Tr. aesliberi, in conjunction with the 
electricity company, formerly Schuckert & Co., of Nürn- 
berg, Germany. 

The Glommen is one of the largest and most powerful 
rivers of Norway ; its range extends approximately from 
Trondhjem in the north to Frederiksstad in the south, 
where it terminates in the Christiania Fjord. Many inland 
lakes are included in the drainage area of the Glommen, the 
largest of which, viz., the Mjósen lake, has an area of 359 
sq. km;, and lies at 123 m. above the level of the sea, its 
maximum depth being about 450 m. To the south of this 
lake at about 60. km. distance is the Oejeren lake, lying at 
about 103 m. above the level of the sea, and communicating 
with the former through the Glommen, which on issuing 
from the Oejeren lake forms a number of rapids and water- 
falls, having an aggregate head of about 75 m. over a dis- 
tance of about 20 km., and including the Kykkelsrud Falls. 
This lies at about 63 km. from Christiania, and is owned 
by the Traesliberi Co., its total head being 19 m. A head 
of 9 metres, and an amount of about 40 cb. metres of water 
per second, had been employed by the company for several 
years to operate a wood polishing factory, a grinding-mill 
and a saw-mill. 

In order to utilise the total head of 19 m., the construc- 
tion of an electricity works was decided on, the intention 
being to make use of 260 cb. m. per second on the average. 
The generating plant was to be installed in a turbine house, 
which peo with its accessory buildings had at the outset 


aah 20,000-VOLT 950-K.v.^. TRANSFORMERS. 


tis affoid accommodation for four turbine sets of 3,000 H.P. 
each and for three sets of 280 H.P. e: wh, while the southern 
part of the turbine house was to receive three additional 
turbine sets of 5,000 H.P. each, and the northern part five 
sets of the same magnitude, should this prove necessary. 
‘The first installation, carried out under considerable 


difficulties due to the unfavourable climate’ and to the 
peculiar hydrographic conditions, was completed in Sep- 
tember, 1903. 

The two three-phase generators installed in this electricity 
works are driven by two turbines of 3,000 H.P. each, one of 
which has been constructed by Messrs. Esher, Wyss & Co., 
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GENERATOR OIL-SWITCHES, &c., BEHIND APPARATUS BOARD. 


of Zürich, while the other, as well as the two 280-H.P. tur- 
bines used to drive the two dynamos serving for the excitation 
of the alternators and for lighting purposes, has been Supr 
plied by J. N. Voith, of Heidenheim. 

The exciter dynamos have an output of 182 KW. indi. and 
are connected up to a small distribution panel beneath the 
switchboard gallery, where all the 
machines are connected to common 
bus-bars. From these bus-bars are 
branched off the circuits leading to the 
various places of consumption. Both 
the output and the pressure can be 
observed, and the latter regulated, from 
this distribution panel, as also from a 
distribution desk placed at a height of 
) metres. 

Each of the three-phase generators 
yields. 2,500 Kw. with: a power factor 
of unity, and 2,500 K.v.4. with a power 
factor of *8, while allowing fully for 
such overloads as are specified by the 
German Association regulations. The 
magnet-wheel has 40 poles and turns 
at 150 r.p.m., giving a frequency of 
50 periods per second. 

The switchboard in its present 
state of construction is sufficient for 
four generators and four transmission 
lines at 20,000 volts working pressure. 
In the front part are the four generator 
panels and a central panel for the 
transmission lines. On each generator 
panel are situated the instruments used 
for measuring the current and pressure, 
as well as the synchronising voltmeters 
and phase lamps. On the table-shaped 
projection are two hand levers, and 
underneath the hand wheel for the regulation of the generator 
field current. The central panel of the board. contains 
measuring instruments for the transmission line (20,000 
volts), in addition to the switch levers of the corresponding 
oil switches, and two hand wheels which are coupled to 
shafts situated inside the table-shaped projection just 
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referred to. The pressure is so regulated by the two hand: 


wheels that each controls the generators belonging to either 
of the two bus-bars. Special care has been bestowed on a 
safe and simple arrangement and connection of the apparatus 
and conductors behind the apparatus board. All switches, 
fuses, pressure and current measuring transformers, 
as well as all conductors carrying high pressure, are 
placed in special iron frames and are separated from 
the apparatus board. The latter includes neither 
on the front nor on the back any parts carrying 
high pressure. The back of the board is taken up by the 
exciter conductors and by the measuring circuits of the 
current and pressure transformers leading. to the corre- 
sponding meters. In addition, there are at the top the rods 
of the regulating resistances for the generator fields, and the 
lever system serving to actuate the change-over switches 
and the 5,000 and 20,000-volt oil switches. At 1°5 m. 
distance from the wall is placed the iron frame supporting 
the apparatus and bus-bar sets designed for 5,000 volts (see 
p. 385), The generator oil switches are placed at 
the top, and are followed by the corresponding change- 
over switches, and further down by the bus-bars and 
the pieces separating these. The measuring transformers 
have been fixed at convenient places, and the corre- 
sponding fuses are mounted on marble sections, 

A second iron 
frame carries 
the 20,000- 
volt apparatus 
and bus-bars, 
including the 
transmission line 
safety fuses, 
The arrange- 
ment of the 
apparatus and 
fuses has been 
made similar 
to that of the 
iron frame 
above-men- 
tioned. 

Below the 
switching room 
at the back of 
the apparatus 
board | is the 
transformer 
room, which 
traverses the 
whole length 
of ' the. .build- 
ing. In the 
middle is a tram- 
way, on ` both 
sides": of; which : 
are placed the transformers. . Each of these can be 
installed or exchanged very. rapidly by means of a 
carriage. The transformers are oil transformers with a 
special patented arrangement of the iron core, giving 
950 K.V.A. each at 20,000 volts. 

In order to supply the electrical energy generated in the 
central station to the remote centres of consumption, the 
provision of five long-distance lines, four to the north and 
one to the south, has been contemplated. In a northern 
direction two rows of poles for two lines of three wires each 
have been. installed up to 63 km. distance, but for the 
moment they have been taken up only by a single line 
including three wires of 50 sq. mm. cross-section each. 
To : this is connected an extension going as far as the 
Slemmestad . transformer station, lying at about 87 km. 
distance from the electricity works, this extension including 
three wires of 35 sq. mm. cross-section. 

Alongside the transmission line seven sub-stations are 
being erected, where the pressure is reduced from 20,000 
volts to 5,000 volts by oil transformers. Energy at this 
pressure will be supplied to the regions of consumption, 
there to be used either immediately or after a further 
reduction to 220 volts by means of small transformer 
stations. 


New BELLISS-WiTTON GENERATOR AT THE PIGEON-HOUSE GENERATING STATION. 


THE PIGEON-HOUSE GENERATING 
STATION OF DUBLIN CORPORATION. 


THE latest generating station of the Dublin Corporation is, 
as probably our readers know, almost out at. sea; that is. 
to say, it is situated at a distance of 3 miles from the city, 
on one of the breakwaters at the mouth of the River Liffey. 
This situation, while . it facilitates dealing with fuel and 
water, obviously places the station a long way from the 
distributing network. 

The plant is of a very up-to-date character; outside. 
the boiler house is a travelling crane, provided with a grab, 
which transfers coal from barges brought alongside.a wharf 
to hoppers conveniently situated on the ground level in the 
boiler house wall. From these hoppers the coal descends to. 
a travelling. bücket conveyor, which automatically weighs it 
and deposits it in a coal store situated at one end of the 
boiler: house, from - which, -as required, it is transferred by 
the conveyor to overhead bunkers situated over each boiler. 
From: the bunkers it i&féd-through shoots to the automatic 
stokers. On the wharf:side of the boiler house a large 
screening chamber has been built for use in connection with 
the:condensing water arrangements. Sea-water is taken from 
the harbour by means: of an underground cast-iron pipe, 

( 30 in. dia., pro- 
vided: with 
special screens 
at its mouth in- 
the screening 
chamber; this 
pipe passes 
underneath the 
boiler house, and 
supplies three 6- 
ft. diameter 
wells, from which 
the circulating 
pumps used 
with each of 
the three sur- 
face conden- 
sers situated 
in the engine 
room draw water, 
the latter dis- 
charging on 
to the strand 
on the south 
side of the site. 

By means of 
water. seals at 
the ends of the 
discharge pipes, 
the siphon action 
is taken. advan- 
tage of, thus tending to reduce the work of the circu- 
lating pumps. 

In the boiler house are four of Messrs. Babcock & Wilcox s 
boilers, each having an evaporative capacity of 10,000 lb. 
of water per hour; in addition there are six Lancashire 
boilers, 30.ft. long x 8 ft. 6 in. diameter, made by Messrs. 
Holdsworth, each having an evaporative capacity of 
8,000 Ib. of water per hour. The former boilers are fitted with 
chain grate stokers, the latter with sprinkling stokers of the 
Bennis type. All of the boilers are provided with. super- 
heaters, to give about 150° F. superheat at the engine stop 
valve. The superheaters are placed within the brickwork 
surrounding each boiler, and the steam is superheated on its 
way to the main steam range, from which branch pipes lead 


_ to each of the five generating sets in the engine room. At 


the end of the boiler house is situated a pump room con- 
taining four vertical Weir type feed pumps, the capacity of 
these pumps ranging from 5,000 to 1,500 gallons per hour. 

The pumps are placed round a cast-iron feed tank 
measuring 16 ft. x 8 ft. x 5 ft., which is supplied alter- 
nately from a 6-in. Vartry water main or from the air 
pump discharge, through a coke filter, or from large reserve 
storage tanks situated outside the building. 

[n the engine room, five three-phase 5,000-volt generating 
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sets are installed. Four of these consist of Stewart marine 
type engines with Corliss valve .gear, direct-coupled to 
Oerlikon three-phase generators, two of the sets having an 
output of 1,000 Kw. and two of 500 Kw. The fifth set 
consists of a Belliss high-speed engine coupled to a Witton 


three-phase generator, manufactured by the General Electric - 


Co. at their Witton Works, and having an output of 1,500 
KW., this set forming the latest addition to the plant. The 
principal data of these machines are as follows :— 


Oerlikon, Oerlikon, Witton, 


1,000xw.  500kw. 1,500 kw. 
Speed r.p.m. ... va ak de 84 94 200 
Number of magnet poles ... i 72 64: . 30 
Number of coils per phase ... P 36 32 30 
Weight of fly-wheel and magnets in 
tons ... " 44 33 . 28 


Diameter of magnet wheels in feet 183 142 136 


It is interesting to note the increased output obtained 


from the Witton-Belliss set in spite of its lesser weight, due 
to the adoption of a much higher speed of rotation (in 
accordance with British standard practice) than is usually 
to be found in Continental plants of the same output. The 
rotating portion of the Witton machine serves at once the 
purpose of engine fly-wheel and magnet-wheel, the peripheral 
speed of which amounts to 8,540 ft. per minute. This has 
necessitated a special construction being adopted, the 
rim being formed of a solid ring of special cast- 
steel and. the spider or spokes being made of cast-iron 
and keyed only on the spoke tips to the inside of the steel 
rim. Further, the shape of the pressure wave generated by 
the Witton machine conforms much more nearly to a true 
sine curve, due to the increased number of the slots in which 
the windings are placed on the inside of the stator. 
case of the Oerlikon generators one slot per pole per phase 
has been adopted, whereas in the Witton machine two slots 
per phase occur. This result tends to safety as' regards 
pressure rises on large systems of mains to which generators 
may be coupled, and obviates a number of complicated 
phenomena known as resonance effects. 

The tests of the new set were made during May last and 
gave every satisfaction. | 


- 
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TELEGRAPH AND TELEPHONE NOTES. 


da (Concluded from page 382.) 
Wireless Telegraphy.—The Chicago and Alton 


Railway Co. have placed on their expresses between Chicago and 
St. Louis apparatus for the reception of wireless telegrams during 
the journey, which should prove useful commercially, as well as 
being an assurance against accidents. On account of the cost it has 
been decided not to install dispatching apparatus at present. The 
work was carried out by the De Forest Wireless Telegraph Co., 
who have erected stations at Chicago, Springfield and St. Louis, 
and propose to build one at Bloomington as soon as a decision has 
been arrived at as to the advisability of continuing the experi- 
ment. The maximum range of communication is about 40 miles. 

The U.S. Navy Department has announced that wireless com- 
munication between U.S. warships has beon maintained at sea over 
a distance of 262 miles. 


The World's Cables.—The AHulifur (Nova Scotia) 
Morning Chronicle in a leader on the “ Nerves of the World," 
states that there are now 13 cables spanning the Atlantic from 
Europe to America. The new cable from Canso, the fifth to be 
laid by the Commercial Cable Co., would have been completed 
this month but for the mishap to the Colonia. Now there are 382 
cables binding the continents of the world together, and these 
various lines represent 189,423 nautical miles of cable owned by 
35 different nations; 35,129 miles of this belong to various 
Governments, of which the United States owns but 203, or 1,516 if 
the Philippines be included. They quote from the Boston Transcript : 
“If the cable has exalted the journalist it bas dethroned the 
diplomat. When he was dependent on couriers or ships fur com- 
munication with his monarch, when the time for decision on 
important demands of an adversary, triumphant in war and 
clamorous for territory, was short, . . then the pleni- 
potentiaries of -the sovereign Powers of Europe bad official 
dimensions which they cannot attain unto now. Nerves of wire 
bind Portsmouth to Tokio and St. Petersburg in such a way that the 
hand of Witte must confer with the brain of the Czar, and 
Komnra's feet dare not tread a step without signalling to the soul 
of Japan incarnate in the Mikado,” TECY Ea : 


Venezuela.—[n consequence of the judgement of the 
Federal Court delivered on August 4th, confirming the dissolution 
of the contract with the French Cable Co., the Government has 


In the . 


ordered the company to close all its stations on the coast. The 
cable can now be worked only between La Guayra and New York. 
Communication with the interior will be maintained by the 
National Telegraph at the rate of one bolivar a word. 


CURE AL 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Austria.—The municipal authorities of Feldkirch are 
about to invite tenders for the establishment of a central electric 
lighting station in the town. 

Bishop Stortford.—September 26th. The U.D.C. is 
inviting tenders for lighting such of the public streets as are at 
present lighted, for two or three years from September 30th, 1905. 
Thomas Swatheridge, Clerk of the Council. 


Burton-upon-Trent.—September 25th. Feeder cables, 
conduits, &c., for the Corporation tramways. Sce “ Official Notices” 
to-day. ' : 


Dublin.—September 18th.  Sub-station switchboards, 
transformers and mains for the Corporation. See “ Official Notices " 
to-day. i 


Ipswich.—September 14th. Crompton dynamo and 
motor, also a battery booster, and switchboard alterations, for the 
Guardians. Mr. E. McGregor Duncan, Consulting Engineer, 27, 
Old Queen Strect, Westminster. Specifications from Mr. R. J. 
Kent, Clerk to the Guardians, 19, Tower Street, Ipswich. 


London.—September 29th. Thirty-four tramcar_ bodics, 
trucks, equipments, &c., for the L.C.C. See "Official Notices" 
September 1st. l 


Mussoorie (India). —October 28rd. Supply and erec- 
tion of steel power pipes, water motors, alternators with exciters, 
switchboards complete, transformers, induction motors, pumps, 
workshop machines;: also bare copper overhead mains, insulators, 
and lightning arresters, arc and incandescent lamps, telephone 
equipment, workshop tools and general stores. See "Offcial 
Notices ” July 14th. 


Oban.—September 11th. Feeders and distributing mains 
for the T.C. See “ Official Notices " September Ist. 


^. Pembroke.—September 22nd. Mains, arc lamps and 


pillars, meters and switchboard panels, for the U.D.C. See “ Official 
Notices " August 25th. . : 


Pontypridd.—September 30th. Cables and overhead 
equipment for U.D.C. tramways. See “Official Notices ” to-day. 


Roumania,—Tenders are invited for a concession for 
lighting the town of Tulcea by electricity. Tenders are to be 
delivered within two months (Curierul Financier, dated August. 6th), 
and full information may be obtained from the authorities of the 
town. The upset price is fixed at 500,000 francs. l 


Salford.—September 14th. Electric wiring of the new 
Council Schools. See “Official Notices ” September 1st. 


Npain.—September 15th. The municipal authorities of 
Plasencia (province of Caceres) are inviting tenders until the 15th 
inst. for the concession for the electric lighting of the town during 
a period of 12 years. Tenders are to be sent to El Secretario del 
Ayuntamiento de Plasencia (Caceres), whence particulars may be 
obtained. 


Spain.—October 14th. The Spanish Ministry of Public 
Works in Madrid is invitiug tenders until October 14th for the 
concession for the construction and working of an electric tramway 
iu Saragossa. Particulars may be obtained from, and tenders are 
to be sent to, El Ministerie de Obras Publicas, Madrid. 


Stockport.—September 14th. Electric lighting cables 
for the electricity department. See “Official Notices" September 1st. 


Uphall and Broxburn,—September 18th. The District 


Lichting Committee of the Parish Council invites tenders for an 


. €0-B,H,P. suction gas producer plant, 80-B.H.p. gas engine, 52-K w. 


dynamo, reversing booster, batteries, switchboard, cables, meters, 
&c., for extension of its installation, Specifications, &e., from Mr, 
A. Lindsay, 11, Jamaica Street, Glasgow (deposit 41 Is.) 


Watford,—September 18th. Steel chimney for the 
electricity department. See “ Official Notices” September 1st. 
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Brighton.—The Corporation Lighting Committee has 
accepted the tender of the Transporter Co., Ltd., of London, for 
the supply (and maintenance for a year) of a coal-handling 
equipment for the Southwick Power Station, at £2,321. 


Brush Contracts.—The following contracts have just 
been booked by the Brush Electrical Engineering Co :— 

Two 500-kw. three-phase transformers for the North Metropolitan 
E.P.S. Co. . 

Six 60-kw. a r-cooled transformers for the Midland Electric 
Corporation for Power Distribution. 


Bartford.—The U.D.C. has accepted the tender of 
Messrs. Babcock & Wilcox for the supply of a Baker oil separator 
for the electricity works, at £190, and that of Messrs. J. G. White 
and Co., Ltd., to lay 90 crossiugs under the tramway track, at 
£93 16s. 3d. 


Egy pt.—The Corporation of Western Egypt has accepted 
the tender of Messrs. Dick, Kerr & Co., Ltd., for the supply of 
rails, sleepers, and otber permanent way material, in connection 
with the construction of the Nile Khargch Railway. 


France.—The French Post and Telegraph authorities 
have just given out contracts for the supply of copper wire, insu- 
lated with gutta-percha and parafined cotton, as follows :— La 
Compagnie Générale de Constructions Electriques, Paris, 20 kilo- 
metres single-conductor cable, at 118 fr. per kilometre, and 100 
kilometres twin-conductor ditto, at 240 fr. per kilometre; M. 
Grammont, of Pont de Cheruy (Isere), 200 kilometres of twin- 
conductor cable, at 238 fr., and 100 kilometres of triple-conductor 
cable, at 368 fr.; La Societe Industrielle des Telephones, Paris, 
200 kilometres of twin-conductor cable, at 229 fr. 


Fulham.—tThe B.C. has accepted the following tenders 
for the supply and delivery of steam coal to the electricity 
department :— 


2,000 tons Albert Nuts, Messrs.:Charrington, Sells, Dale & Co., Ltd., 11s. ld. 
per ton. 1 

1,000 tons Crynant Nuts, the Crynant Colliery Co., Ltd., 14s. 4d. per ton. 

1,000 tons Monmouthshire Washed Bcans, Messrs. Cory Bros. & Co., Ltd., 
14s. 1d. per ton. 


Imperial Chinese Railway. Pekin.—The tender of 
Messrs. Bruce Peebles & Co., Ltd., has been accepted for 1,500 H.P. 
of electrical plant for the complete equipment of £he railway shops 
of the Imperial Chinese Railway, Pekin. 


Kirkburton.—The Joint Hospital Committee has 
accepted the tender of Mr. T. W. Broadbent, of Huddersfield, for 
the provision of telephones and electric bells. 


Luton.—The tender of Triumph Stoker, Ltd., has been 


accepted for mechanical stokers for the Corporation electricity 


worka. 


Neath.—The R.D.C. has accepted the tender of Messrs. 
Johnson & Phillips for L.T. cables, and street lighting for the 
districts of Skewen, Melincrythan, Cadoxton and Aberdulais. 


North Wales.—The contract for supplying motors for 
the Oakeley Quarries, North Wales, for 2,000 H.P., ranging from 25 
to 125 H.P., for hauling, compressing, winding, &c., has been secured 
by Messrs. Bruce Peebles & Co., Ltd. The power is to be taken 
from the North Wales Power and Traction Co's mains. 


North-Western Railway. India.—4A contract has been 
placed with Messrs. Ransome & Rapier, of Ipswich, for four 40-ton 
electric travelling cranes of 50-ft. span, with electrical equipments 
by the B.T.H. Co., óf Rugby. 


Shrewshbury.— The T.C. has accepted the tender of 


Belliss & Morcom for the supply of a new engine to the electricity 
works. 


South Shields,—The Corporation Tramways Committee 


has accepted the tender of Mr. J. L. Miller for the erection of 
tramcar sheds, at £9,325 9s. 


Warrington.—The County Borough has accepted the 
tender of Messrs. Johnson & Phillips for 12 months’ supply of 
paper-insulated lead-covered cables. 


Windermere,—The U.D.C. has accepted the tender of 
the Windermere and District Electricity Supply Co. for electric 
lamp-heads and posts, at 45s. each. 


Kettering Electricity Works.—The members of the 
Midland District of the Incorporated Association of Municipal and 
County Engineers held their annual meeting at Kettering on 
Saturday. Mr.T. Reader Smith also read a paper on the “ Electric 
Light and Power Station and Refuse Destructor at Kettering.” Mr. 
F. J. Bakewell, Assoc.M.Iust.C.EF., who recently resigned the 
position of borongh electrical engineer under circumstances with 
which our readers are familiar, followed with a description of the 
“Kettering Combined Electricity Works and Refuse Destructor.” 


NOTES. 


The British Association Meetings in South Africa. 


— ELECTRIC Power DISTRIBUTION FOR THE Ranp.—Reuter’s 
agent reports (the Times) that on August 30th the engineering 


. section devoted the morning to the problem of harnessing Victoria 


Falls. The discussion was opencd by a paper read by Mr. Robert 
Hammond on “ Electric Power Distribution for the Rand.” Prof. 
Ayrton's lecture of the previous night was discussed, together with 
Mr. Hammond's paper. Prof. Ayrton, after a series of interesting 
and elaborate experiments illustrating the distribution of power, 
said that the pionecring development whieh American enterprise 
had brought about, combined with the extraordinary commercial 
success which electric power distribution had won on both 
sides of the Atlantic, made people ask, “Is such an 
industrial revolution in store for South Africa?” At 
first sight the answer was “ No,” in view of the fact that coalficlds 
blackened the map, and the produce of some was reported to be 
nearly equal to tbe best Welsh. On the other hand, he pointed to 
the experience of South Wales and Tyneside, where electric power 
was now largely utilised. Considering the possibilities of Victoria 
Falls, and contrasting them with Niagara, he stated that the water 
which was utilised, and which would ultimately cease to pass over 
Niagara, would be nearly five times as large as the total amount 
passing over the Victoria Falls at the present time. <A convenient 
spot for a power station was at the end of the second gorge, but he 
advised them jealously to guard he beauty of the Falls. While he 
advocated the eleetric transmission of power, he thought they 
should not start by constructing a transmission line from the Falls 
to Johannesburg, not because it was unworkable, but because there 
was not yet sufficient demand for power along the route. 

Mr. Hammond, in his paper, said that there were no engineering 
difficulties in the way of supplying electrical energy to all the mines 
on the Rand from a central power house utilising the Victoria Falls, 
but the vearly cost would far outweigh the annual outlay on coal. He 
sketched in detail a more economical scheme for distributing power 
by burning coal nearer the Rand. He estimated that they would 


be able to supply energy at the rate of 0°7d., and he had little doubt 


that those now using steam power alone, would find it economical to 
adopt electric power. 

The debate, says the report from which we quote, was generally 
in favour of this view, Mr. Alexander Siemens, however, contending 
that they could get their electricity as cheap as any central station 
could supply it. Colonel Sir Colin Scott Moncrieff, president of the 
section, in thanking Mr. Hammond for his paper, said he «shared the 
hope expressed by one of the speakers that this discussion would 
bear fruit long after the Association had left South Africa. 

WIRELESS .TELEGRAPHY.—On the previous day the Section 
listened to a lecture by Sir W. H. Preece on this subject. A 
summary reported through the same agency says that Sir William 
traced the inception of wireless telegraphy and its development 
in Great Britain and other countries. He mentioned that the 
War Office had been making experiments with the different 
systems. The lamentable failures in South Africa and Somaliland 
were probably due to the. dryness of the earth. Experiments in 
Wales had proved that mountains were not serious obstacles to 
wireless telegraphy, and experiments in America had shown that 
the most serious obstacles were living trees and tropical vegetation. 
The sea was the natural domain of wireless telegraphy, which for 
war purposes was imperative, whatever the cost might be. 

On THE VELD. — The following interesting account of 
the doings of a party of electrical men at Kimberley 
is also given by Reuter:—“ The last party of trekkers 
came in at 3 o'clock this afternoon, unwashed and travelled- 
stained, but full of enthusiasm for the life of the veld. ‘The 
party included Prof. Perry and bis niece, Miss Stower, Mr. 
Hammond and daughter, Dr. Waller, Archdeacon Hodgson, Captain 
Wakefield, Mr. and Mrs. Alexander Siemens, and the lady doctors, 
Miss Barnard and Miss Hardie, and numbered 21 persons all told. 
The party camped on Sunday night at Abraham's Kraal, on the 
banks of the Modder River, sleeping on the open veld in blankets 
and waterproofs. Next day they luncbed at Poplar Grove, and 
late in the afternoon reached General Cronje's laager ground, which 
was still strewn with skeletons of horses and débris of battle. 
Having dined, they pushed on, guided across the veld by a Boer 
farmer who fought in the war.” 


Qualifications of Italian Engineers.—In a public 
notice inviting applications for the post of municipal engineer to 
the city of Busto-Arsizio, at & salary of £125 per annum, it is 
interesting to note some of the points required of the applicants :— 


. Diploma of Civil Engineer and Architect. 
. Certificate of Italian citizenship. 
. Certificate of immunity from crime. 
. Certificate of good conduct. 
. Certificate of health and robust constitution. 
. Certificate of birth, legally endorsed, showing that the candi- 
date is not more than 40 years of age. 
7. Certificate proving two years’ previous experience in the pro- 
fession. 


As a comment on this list of qualifications, we should suggest 
that No. 7 is hardly in proportion to the other excellent points con- 
sidered necessary in the person of the city engineer. 


Birmingham and District Electric CIub.—Tho next 
general meeting of this club will be held on Saturday, September 
9th, at the Colonnade Hotel, New Street, at 7.30 p.m. Tt will be 
of a social character, 
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A Soft Job.—A correspondent sends us the following 
copy of an advertisement which appeared in the Neweastle Daily 
Chronicle last week :— . 

" MAN Wanted to manage an Electric Light Installation, attend 
io cows and be generally useful; wife to milk, large family 
objected to.—Apply by letter to Box M 20, Chronicle Office." 


Our readers will kindly make their own comments. 


Electric Shock Fatalities,—W urTECHAPEL.—At the 
London Hospital last week, Mr. Wynne E. Baxter resumed his inquiry 
concerning the death of John Thomas Evans, aged 37 years, a brick- 
layer, late of Upcerne Road, Chelsea, who dicd from shock and severe 
burns received at the electrical sub-station, Whitechapel, in connec- 
tion with the Underground Railway, on Friday, 11th ult. Another 
man was injured at the same time, but was only detained in the 
hospital for a short time; the foreman, named Tufnell, is still 
an inmate, and was wheeled into the Court to give evidence, look- 
ing very ill. 

It appears that on the day in question the men entered the high 
tension chamber for the purpose of removing some iron floor plates, 
having previously taken some away two days before. They had 
lifted a plate from the ground, when, without the slightest warn- 
ing, there was a loud report, followed by a flash like lightning, and 
the men were at once enveloped in flames. At the time it hap- 
‘pened, Clark, the electrician, and Shaw, the chief operator, were 
talking together at. the station door. In the course of their 
evidence, they both said they did not see the men go into the high 
tension chamber, neither had they any right to do so without per- 
mission. At the time of the occurrence, half the chamber would 
be alive and the other half dead. The iron plate must have 
touched the feeder switch to make the electrical circuit. 

Henry Tuppin, the foreman, said he gave the orders for the men 
to fetch the plate. He was not aware that it was necessary to 
obtain permission to enter the room, neither was he aware of any 
special danger. He had never received any special instructions, 
and knew nothing about electricity. 

John When, a carman, said he had never been told not to go 
into the high tension chamber. He had gone into high tension 
chambers at other sub-stations scores of times and removed plates. 

The Coroner: You have always been lucky in picking up dead 
ones, I suppose. 

A representative of the company said if the feeder was not 
touched it would be impossible to get a shock. 

Henry Clements, another employé,. said he had never been 
warned not to go into the high tension chamber without permission. 
The door was not kept locked; there were no printed regulations 
to that effect. 

After further evidence the Coroner, in summing up, remarked 
that it certainly was not right that men should be allowed to go into 
a place surrounded with all manner of dangers. The whole thing 
seemed to be carried on with great carelessness, and there were not 
sufficient precautions taken to prevent accidents. - He thought the 


high tension chamber ought to be kept locked, and notices posted at” 


the entrance of the station warning people of the danger. It was a 
new system of working, and no doubt better precautions would be 
taken in the future. 

The jury expressed concurrence with the Coroner’s observations, 
and added that there had been negligence in the matter. In 


returning a verdict of “ Accidental Death,” they added that sufi- ` 


cient care had not been taken to prevent the men entering the 
chamber, and they desired the Coroner to draw the attention of 
the directors to the matter in order to prevent similar accidents. 
Hastincs.—At Hastings, on August 31st, the inquest was held into 
the death of James Sidney Dixon, which occurred at the power station 
of the Hastings Tramways Co. His brother, a colliery manager of 
Bolton, said that deceased was aged 21 years, and had been with 
Messrs. Dick, Kerr & Co., Ltd., for about four years, A labourer, F. W. 
Benham, gave evidence to the effect that he had been working on 
the switchboard erection under deceased's supervision for nine 
weeks. ‘The switchboard was in the gallery at the top of the build- 
ing. On August 28th he was in the high tension chamber receiving 
instructions from the deceased as to some work to be done on the 
following morning. The work was the tapering of the ends of the 
cables, and, so far as witness was aware, these cables had never been 
used. Witness knew that there were 'live" wires not far from 
where they were standing. The high tension chamber, which was 
on the floor below, was always kept locked, and the keys were hung 
on the switchboard. Witness took the keys down and deceased 
unlocked the chamber. They stood about a yard away from the 
eables, both facing them. 
than witness, and was pointing with his left index finger, 
directing him as to what to do. All of a sudden witness 
noticed that his haud, pointing to the cables, was a mass of 
flames. The finger was about an inch away from the cable, and he 
could not say whether deceased touched the switch (which was at 
the end of the cable) or the cable itself. When he saw the hand 
in flames the finger was in actual contact with something between 
the cable and the switch. He seized deceased and pulled him 
away, taking hold of his right hand and his clothes. He eased 
him gently to the floor, and ran for Mr. Hall, and between them 
deceased was taken outside. Artificial respiration was tried by 
several people present, but without effect. Deceased did not speak, 
and only gaye a slight ery when the contact took place. Witness 
could not seay whether Dixon was alive er dead when he pulled him 
off. The switch and cable would be between 5 and 6 ft. from the 
poa, The reason the high tension chamber was kept locked was 
because of the danger, and only skilled people were ever allowed 
in it. Witness added that as he pulled the deceased away he expe- 
rienced a slight shock, and he had been unwell since, 2 


Deceased was nearer to them 


Mr. Frank Stewart Hall, an electrical engineer, employed by 
Messrs. Dick, Kerr & Co., said deceased was employed as assistant 
under him in the erection of the switchboard and other machinery. 
It was the duty of the deceased to see that work on the cables, as 
mentioned by the last witness, was done. None of the machinery 
below the switch had ever been used, as it was erected for No. 2 
sub-station, which was not yet built. The “ contact " from the floor 
would be quite 6 ft., and to touch the switch deceased must have 
reached up. There should not have been any current running 
through either switch or cable until the new works were erected. 
Witness had left the chamber about two minutes when the last 
witness rushed out and said, “ Mr. Dixon has had a shock.” Wit- 
ness returned to the chamber and saw him lying face downwards 
on the floor, about a foot from the side. After dragging him out, 
artificial respiration was resorted to, but Dixon was dead. Mr. 
Atkins was called and gave an injection, but to no avail. When 
deceased was pulled from the chamber he noticed a mark on the 
face, and it was possible that the current passed through the arm, 
shoulder and neck, and out at the chin. Witness thought the 
deceased took hold of the switch, knowing it was perfectly safe, 
and, while turning to see if Benham was attending to what was 
being said, accidentally touched the top contact, causing the current 
to pass from the bus-bar into him. Deceased was sober, steady, and 
highly trusted by his superiors. 

By a Juryman: After the accident an examination of the switch 


proved that it had been moved, and it was also bent. 


Mr. Edward James Atkins, medical practitioner, of Elphinstone 
Road, deposed to being called to the power station, where he found 
the deceased lying on the floor of the gallery. After an examina- 
tion, the artificial respiration was kept up and an injection given. 
Deceased was apparently dead when witness arrived. Deceased 
died as the result of an electric shock. 

Iu summing up, the Deputy-Coroner tendered, on behalf of him- 
self and the jury, the sympathy of all. He thought the theory 
Mr. Hall had formed was correct. The deceased, without thinking, 
caused a circuit inadvertently. 

A verdict of “ Death from Misadventure" was returned. 


Fatal Aecidents,—On Tuesday evening a visitor who 
was being shown over the Lots Road Power Station by some means 
missed his footing and fell a distance of some 50 ft. to the bottom 
of an empty coal bunker. Some difficulty was experienced in reaching 
him in the darkness, and he expired almost immediately. An inquest 
will be held shortly. It may be remarked that many thousands 
of visitors have inspected this station, so far without accident. 

On August 29th an engineer's fitter, named Frederick Meaker, 
met his death by falling down the shaft of the new tube station 
at Upper Baker Street, a distance of 70 ft. 

Frederick J. Skelley, an electrician employed at the Alhambra, 
was riding in the trailer of a motor cycle on Thursday last week 
when the shaft of a cab, coming from the opposite direction, struck 
him in the face and flung him into the road. He was dead when 
picked up. 

An inquest was opened on Saturday at the Newcastle Tramways 
power station, Manors, on the body of John Henry Adams, 22 years 
of age, an electrician, who died as the result of a lift accident at 
the power station building.—Ernest Adams, of Heaton, identified 
the body,as that of his brother. On the Friday evening his brother 
got fastened between the lift and the wall of the well on the third 
storey. The wall was hacked away to release him. Dr. Hawthorn, 
who was called, pronounced life to be extinct. The inquest was 
adjourned until Thursday (yesterday) for the attendance of the 
Factory Inspector. 'The deceased was complimented not long ago 
for the efforts he made to rescue a child from drowning in Byker 


Hill Quarry. 
é 


Appointments Vacant.—The electrical engineer at Port 
Elizabeth recently intimated that he would require the services of 
a chief assistant, & wiring inspector, a qualified fitter and erector 
and three jointers. It was resolved that applications for post of 
chief assistant be advertised both in South Africa and in England; 
the Portsmouth Higher Education Committee have recommended 
the appointment of a head of the physics and electrical engineering 
department at a salary of £175 per annum. Hitherto, says an 
educational contemporary, there has been only an occasional staff ; 
two assistants are wanted in the engineering department at the 
University of Glasgow ; two junior enginecrs for Erith clectricity 
department (£1 10s.) ; and a cable jointcr for Lancaster (35s.). 


Standardisation in Italy.—In lElettricita for July 
28th, a long communication from an engineer is given relative to 
the necessity of establishing, by order of the State, a standard 
frequency for all alternating current systems of electricity supply. 
An analogy with railway working is taken as an indication of the 
advantage to be derived from interchange of traffic and supply. 
Moreover, the Italians are looking forward to the time when all 
the railways in the country will be worked electrically, and this 
could be more easily secured by maintaining similarity in the 
generating works. The editor in dealing with the matter admits 
the great importance of the problem, but thinks that matters of 
such a technical character are best dealt with when unhampered by 
Government regulations. 


Trials of Electrical Vehicles in France.—lLa Com- 
pagnie Parisienne des Voitures Electriques, of Paris, last week 
submitted two of their Krieger electrical carriages—a two-seated 
and a four-seated coupé—to a long-distunce test. In the Krieger 
system two electric motors are employed, these driving the front 
road wheels through spur gearing. The two-seated vehicle was 
fitted with a battery of 42 accumulators and the four-seated with 
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44 cells, both supplied by La Société Electrique des Métaux. The 
smaller carriage weighed complete 1,900 kilogs (37 cwt. 36 1b.), and 
the larger one 2,090 kilogs (2 tons 108 lb). The two-seater left 
Paris at 5 a.m. on the 31st ult, Evreux at 7.53 am. Here the 
batteries were re-charged, a re-start being made at 11.4 a.m. Deau- 
ville, 191 kilometres (120 miles) was safely reached at 1.23 p.m. The 
net running time from St. Germain was 4 hours 10 m. 14 sec., and 
the average speed 28 miles per hour. ‘The four-seated carriage left 
Paris at 5.5 a.m., and arrived.at Deauville at 1.34 p.m., after a stop 
of 2 hours 7 min. at Evreux for battery re-charging purposes. Its 
net time from St. Germain was 4 h. 22 m. 30 sec., equal to 27 miles 
per hour. On arrival at Deauville the two cars were subjected to a 
speed trial over a level stretch of 500 metres (45ths of a mile), the 
light car covering this in 294 sec., equal to 38 miles per hour, and 
the heavier one in 304 sec. (373 m p.h.) The return journey from 
Deauville to Paris was made on Friday, the 1st inst., when the 
whole distance was covered by both vehicles on one charge of the 
battery, no stop being made en route for re-charging purposes. The 
official times taken were those for the run from Deauville to St. 
Germain, that of the two-seater being 5 h. 14 m. (22 miles per 

hour), and of the fonr-seater 4 hours 55 min. (23 miles per hour). 


Electric Traction on Australian Railways.—The 
paper on “ Electric Traction on Railways by Alternating Currents,” 
which was read before the Electrieal Association of New South 
Wales in June by Mr. E. Kilburn Scott, of the Sydney University, 
was discussed on July 14th. Mr. T. Rooke / ‘city electrical engineer), 
Sydney, occupied the chair, as President of the Association. 

Mr. O. W. Brain, electrical engincer for railways, opened the 
disoussion. He said that the multitude of electrical systems, all 
more or less successful, lent an air of uncertainty to the outlook, 
but in view of the great advances in alternate current traction to 
which Mr. Scott bad called attention, and the many recent im- 
portant improvements in details of equipment, there was every 
reason to regard optimistically the present promise of unprece- 
: dented progress in electric railways in the immediate future. All 
would agree that the electric system of traction presented the 
advantages of centralisation of power, high acceleration, frequent 
trains, &c., but, on the other hand, they should be fair to steam. 

Mr. W. Thow, chief mechanical engineer for railways agreed 
that most of what Mr. Kilburn Scott claimed for electric traction 
over the locomotive system must be admitted, even by locomotive 
men themselves. But the cost of substituting electric traction for 
steam was a question which had to be considered by all railway 
managers. It seemed to him that the reason why electric traction 
had progressed so slowly was simply the enormous expense involved 
in conversion. The horse-power of the locomotives on the suburban 
lines was 45,000; while the electric trams of the city had 17,000 
horse-power. The whole horse-power for working all the lines of 
the State was 425,000. An engineer having a clean sheet before 
him would, he believed, adopt the electric system in preference to 
steam in nine. cases out of ten. There were between 3 and 34 
millions of money invested in locomotive stock and apparatus inci- 
dental thereto, in New South Wales. If that had to be set aside, 
it would be seen how important it was to a young country such as 
Australia. 

Other contributors to the discussion were Messrs. Oswald Hacs, 
Henry Deane, A. W. Kendall, J. R. W. Gardam, Strickland, P. L. 
Weston, S. H. Barraclough, and Árnot. 

The Chairman remarked that while the timc might not have 


arrived to convert or suggest the conversion of all the steam roads | 


into electric ronds, vet, he thought, in view of the fact that so much 
was being done elsewhere, that the Government should consider 
the question of electric traction for some lines, to ascertain what 
were its practical possibilities. 

In his reply, Mr. Kilburn Scott referred to the locomotive con- 
tract recently let to the Baldwin Co. by the Government, and asked 
what was the use of buying engines that would be out of date in 
a few years? Why not, he said, spend the money electrifying the 
North Shore line, or some other liue, and send the locomotives thus 
set free out into the back country ? The time must soon come when 
that would have to be done.—Sadney Daily Telegraph. 


The Trade of the Philippines.—Clear evidence of the 
effect of foreign tariffs and influence is seen in the trade of the 
Philippines. Left to the exercise of their own frec choice, the 
Philippinos dealt largely with the United Kingdom, but since 
they have been placed under the subjection of America they have 
been.compelled to forgo their freedom and buy from America, 
and British goods are practically forbidden, though not yet choked 
off. We do not know if this taxation without representation is in 
any way resented by the Philippinos, but no word is to hand as to 
any tea being tbrown overboard. It is a long time since 1776. 


A New Steel Wheel].—4A few weeks ago when describing 
Messrs. A. Baker & Co.’s exhibit at the Agricultural Hall, we drew 
especial attention to a novelty in the way of steel forging. It con- 
sisted of a wheel centre forged from the solid out of one billet. 
Hydraulic press forging has indeed increased the scope of the 
smithy, and it does uot stop at making wheel entres only, but 
turns out the wheel complete and in one piece. A description of 
the process, as developed and applied by Mr. Chas. T. Schoen, 
appears in an article on steel wheels in the Sfreet Railiray Journal 
for June 17th. ‘The blanks, as they come from the mill, are 
nearly square. They are heated and placed beneath the hydraulic 
forging press, that has a capacity of 4,400 tons. Here the hub is 
formed, the web just outside of it brought down to an approximate 
thickness, and the rim afterwards sheared off by a cirenlar punch." 
After reheating, the wheel in embryo passes to a special rolling 
mill, where it is subjected to the action of five rolls, “One bears 


directly against the tread and flange and shapes the same; two 
bear against the side of the rim and roll it to the proper width, 
while the last two are forced against the web and the ‘under side 
of the rim with a pressure of about 250 tons, and, rotating the 
whole between them, roll the web down to the proper thickness. 
This rolling process occupies about three minutes.” 

Still at a bright heat, the wheel is carried to another press, in 
which the proper disk is given to the web. After this process 
“there will not be a variation of more than 4, in. in the diameters 
of wheels of the same nominal size." The physical properties of a 
wheel thus made are said to be superior to those of steel-tired wheels. 
We do not gather that the wheel had been put to practical use at the 
date of the article, but there can be no question of its running when 
once the vast difficulties of manufacture have been overcome, and 
that seems to be an accomplished fact. Nothing is said about the 
comparative cost of the usual tired-wheel and this new one-piece 
wheel, nor is it stated that tires may be shrunk on after the 
natural tire " is worn down, but there ought to be nothing in the 
way of that being done. 

We have a suspicion that something similar, or identical, has 
been worked out by an English firm of wheel makers, and if that. 
is 80, perhaps the firm in question will give us an opportunity of 
supporting British industries ! 


Single-Phase Railways.—T wo interesting papers upon 
"Line Construction for Single-Phase Railways” were read on 
March 24th before the American Institute of Electrical Engineers, 
and they deal with the line construction suitable for use on a standard 
steam railroad, when converted to electric traction, where a ser- 
viceable system is required reliable for several thousand volts, and 
equal in durability and cost of maintenance to the bridges, track, 
aud other portions of the standard steam road, making due allow- 
auce for somewhat less expensive construction on the lighter inter- 
urban sections. 

For bracket-arm construction, the arm is a T-iron supported by 
a tension rod at its outer end, and fitted at the inner end with Ings 
screwed to the pole. The corrugated porcelain insulator, mounted 
on a sleeve on the T-iron, is protected by guard loops from a 
derailed trolley, and the steel supporting cable, or messenger, is 
slung from a clamp round the insulator; the hangers from mes- 
senger to trolley wire are spaced 10 ft. apart, are stiff, and are of 
such a length as to keep the trolley wire horizontal, ensuring frec- 
dom from twisting, but have just sufficient flexibility to allow 
small vibrations to pass on, and to entirely obviate thetendency in 
rigidly supported spans for waves to be reflected from these fixed 
pointe with the usual flashing as the wire is lifted from the trolley. 
It is recommended that the spans be 120 ft. on a straight track, 
the galvanised steel messenger cable being strained to a tension of 
2,000 lb., and having an ultimate strength of 6,000, with 000 
grooved section trolley wire. For four-track roads, the most per- 
manent type of construction is that of the signal bridge type span- 
ning the track, carrying the semaphores, cables, trolley wires and 
feeders, and placed for straight tracks 300 ft. apart. It does not 
follow that semaphores will be fitted to all these bridges, and those 
without semaphores can be of lighter construction, as alsothe bridges 
in places where the railway land permits of guy cables. A test of 
the insulation. made under snowclad conditions for 2,500 ft. of 
iron-bridge work, aud five miles of single catenary construction, 
gave a leakage of 1 ampere at 6,000 volts. 

In the discussion following the reading of the paper, it was 
generally agreed that for interurbau electric lines the conductor 
pressure should be from 3,000 to 6,000 volts; for the electrification 
of steam roads the pressure could be from 6,000 to 16,000 volts, 
and for collection of current a bow collector for interurban work, 
and & contact arm for steam road installations, would allow the 
location of the contact wire to be standardised. 


Water-Power in Austria,—^5ince the commencement 
of the construction of the new railways in the Austrian Alps, the 
question. of introducing eleetrie. locomotion instead of steam for 
working the lines has received consideration. The State Railway 
Authorities have now referred to the districts of Hallein and St. 
Johann for examination, a scheme which aims at the utilisation of 
the water-power of the Salzach between the Coneordiahutte and 
Golling on the Salzburg-Innsbruck State line. It is estimated that 
by damming the river and installing turbo-generators, it would be 
possible to obtain 6,300 kilowatts at the lowest level of the river, 
and this power could be used for operating ene or more: of the 
Alpine railways, as, for instance, the Tauern line and the Karewanken 
linc. 


The Electro-Technical Association of Italy.—The 


following is a list of papers recently contributed at the various 


centres of the Association:—'' Electric Traction with Monophase 
Motors" by Engineer U. Segre, Naples; “The Monophase Motor 
in the United States,” by E. Solieri, Turin ; ‘‘ Considerations of 
Electrical Measuring Instruments,” by V. Arcioni, Milan ; “The 
Osmium Lamp as a Standard of Light," by G. Revessi, Rome: 
“Some Considerations on the Projected Hydro-Electric Installa- 
tion of the Municipality of Turin,” by E. Silvano, Turin; “The 
Osmium Lamp in Relation to Modern Theories of Radiance,” by 
G. Revessi, Rome; “The Modern Incandescent Lamp,” by Prof. P. 
Montu, Naples; ‘Considerations on Conductors Forming Parts of 
Coherers" by U. Crudeli, Rome. There is so much sound and 
substantial matter in the papers comprised in the above list that it 
is a matter for regret that thay cannot bo trauslated en bloc, and 
republished in our own language—or, put in other words, we are 
still suffering for tho misdeeds of our forefathers in connection 
with the construction of the Tower of Babel. 

The subject of the first paper, “Electric Traction with Mono- 
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phase Motors," i$ one of the most, if not the most, important 
problem to-day awaiting a complete solution; that it is 
being solved -there is ample evidence. The author con- 
siders that the problem has not been attacked so heartily 
in Europe as it should have been, on account of the success that has 
been achieved with polyphase motors for traction purposes. He 
points out, however, that the polyphase motor must of necessity be 
practically a constant-speed motor, and again, that at least two, if 
not three, overhead conductors become necessary, with their 
numerous supports and more complicated connections. The single- 
phase series motor is therefore eagerly sought after, and amongst 
those diligent in the search is mentioned Dr. Finzi, of Milan. The 
induction motor is condemned for traction purposes owing to its 
weak starting effort. To construct a single-phase compensated 
series motor it is necessary to carefully balance the number of 
turns on the exciting magnet and on the armature, making the latter 
comparatively strong; but if certain limits are passed, the reaction 
aud sclf-induction of the armature increase and outweigh the 
diminished action of the magnets. To avoid this, the only way is 
to compensate the reaction of the magnets by a stationary coil round 
the magnets, which is energised by being coupled in serivs with the 
armature, or by being closed upon itself when an induced current is 
produced. Various questions are then dealt with as to the security 
of working, the weight per horse-power, the necessary space 
required, the starting losses, regulating facilities, and other matters. 
In concluding, the author contends that the commercial single-phase 
serics motor and its system of regulation are no longer matters of 
conjecture; he points out that the generating stations supplying 
such motors must be well provided with plant, as it will not be 
possible to use accumulators from which to draw at times of excep- 
tional load. NT 

Both papers written by G. Revessi, of Rome, and read before 
that section of the Association on the subject of ‘‘Osmium Lamps,” 
are of a highly technical nature ; the conclusions are drawn from a 
series of experiments conducted at the Royal School for Engineers 
at Rome with instruments lent by the President of the Association, 
Prof. Ascoli. The summary of the qualifications of the osmium 
lamp is given in the followmg terms :— The possibility of obtaining 
material of the highest quality and the very high temperatures at 
which this can be worked contribute to the superiority of the 
oamium lamp over the carbon filament lamp; the fact that 
the luminous value of the lamp remains constant, and likewise the 
current that it consumes, are points in its favour, whilst the white- 
ness of the light, owing to the elevated temperature, makes it more 
beautiful. The osmium lamp may not be the final step in incan- 
déscent illumination, but theory indicates that it is a long step in 
the right direction. 

The paper contributed by Mr. Silvano concerning the hydro- 
electric installation projected by the municipality of Turin is an 
open criticism on the estimates and general character of the pro- 
posed work. In reading the paper one inclines to the idea that the 
author has had a toe trodden on by the enterprise of the local 


authority, but towards the end of the paper it is clearly stated that. 


he bas no interest whatever in putting forward his ideas beyond 
that of a practical engineer desiring to see public mistakes avoided. 
In all cases, however, of rrojected installations, very many matters 
must be decided on the opinion of some engineer, and 
it is at almost every matter of opinion that the Turin adviser has 
given that Mr. Silvano aims his criticisms. The generating works 
are to be established at Chiomonte, a distance of 60 km. from the 
city, and the estimates for hydraulic works and buildings 
amount to about £106,000, machinery £50,000, lines £36,000, 
preliminary expenses £12,000, contingencies £3,600; these figures 
total to £207,600, against which Mr. Silvano shows reason to antici- 
pate a cost of at least £250,000. The cable network and sub- 
stations in the city are estimated to cost a further sum of £127,000; 
included in this is an item of £41,000 to be spent on an overhead 
distribution line working at 200 volts three-phase. The author 
remarks that there are already five other systems working in various 
parts of the city, all at different voltages, and of continuous, single, 
and three-phase varieties. “ What a delightful state of affairs for 
the private consumers, the manufacturers, the installation firms and 
the vendors of machinery !" 


The Conductivity of Coherers.—The operation of 
coherers consists mainly in rays of electrical energy striking loose 


metal powder and rendering this conductive of electric currents as . 


long as no other influence annihilates this temporary conductivity. 
The mechanism of this process is far from being elucidated, and as 
a contribution to the knowledge of coherers, Mr. R. Thildte (in the 
Aunalen der Physik, No. 9, 1905) suggests ascertaini ng whether 
below the critical potential difference (the minimum potential 
difference required for the occurrence of the coherer effect), the 
resistance of the coherer can be reduced by other means, e.g., by an 
increased ionisation. Experiments made by the author show the 
resistance of the coherer to be really decreased under the influence 
of radium by appreciable amounts even below the critical potential. 
The conductivity of a coherer produced by short-circuiting is found 
to be considerably increased under the influence of radium. From 
the above it is inferred that the conductivity of coherers depends 
on two factors, viz., electrical vibrations and ionisation. 


. The Water Ozonising Plant at Bréda.— A 


description has been recently published of the plant which has been: 


erected at Ginncken for the purification by means of ozone of the 
water supplied to the town of Bréda in North Brabant, Holland. 
e crude water is taken from the river Mark, and is of very 
p r composition. It has a yellowish brown colour, and con- 
ns much organic matter, decomposing from 20 to 32 milli- 
grammes of permanganate. per litre, Bacterially the water is bad, 


. and 5:5 alternating current. 


yielding on an average 6,000 colonies'per cc. after two days of 
culture. The river passes through a highly manured and cultivated 
country, and receives much surface water as well as many drainage 
dykes before it arrives at the intake, and so the supply is liable to 
contain pathogenic micro-organisms. The whole of the power 
required to filter, raise, ozonise, and distribute the purified water is 
taken from the central station which supplies the district round 
Bréda with electric light and energy; where the dynamos, partly 
giving direct current, and partly alternating, are driven by gas 
engines fed with anthracite gas from Stockport producers. After 
filtration through gravel and sand, the water is raised to a tank 
holding about 7,000 cb. ft., which is supported by a masonry tower 
97 ft. high. The total power consumed in the waterworks is 15 kw. 
for a supply of 4,500 gallons per hour, 9°5 kw. being direct current, 
In case of fire, however, the supply 
can be increased to 13,000 gallons per hour at a pressure of 2°5 
atmospheres. There are 12 ozonisers of the Schneller type, with 
glycerin resistances, 10 being usually in action at one time. 
They absorb on an average 500 watts each. From a report 
signed by M. Léon Gerard, it appears that the treatment with 
ozone destroys nearly all the bacteria in the water, and is much 
more eflicient than any system of sand filtration. The latter 
usually leaves 150 colonies per cc.; but 50 per cent. of the 
ozonised samples were found sterile at the end of three days, and 
20 per cent. after six days. B. coli always disappears, although 
the treatment last* only 40 seconds. The chemical qualities of the 
water are also improved, as shown by the figures obtained by Dr. 
Gorter for the water of the Mark before and after purification 
uer qon per litre): permanganate destroyed (before) 30:8, 
after) 16:5; free ammonia 0:190, 0:025; albuminoid ammonia, 
0°23, 0°20; total solids 174, 170; organic solids 52, 44. The 
amount of chlorine (16:5) remains virtually unaltered. It is said 
that the entire treatment removes 43°5 per cent. of the organic 
matter in suspension in the water, 9 per cent. being removed by the 
ozone alone. The purified water is fully aerated, has a pleasant 
fresh taste, and contains no ozone or foreign matter; its colour is 
perfect. Under the conditions that obtain at Breda the cost of the 
whole operation is about 5 centimes per cubic metre, of which 1:17 
centime represents the ozone employed; the former figure includes 
all the direct expenses, as well as interest on the money sunk and 
depreciation on the plant. 


Protection in America,— American manufacturers 
appear to us to be extremely inconsistent in railing at their Custom 
House and its ways. Uncle Sam's Customs officers lie in wait for 
foreign material and mulct somebody in about half the value or 
more of the article. When, however, such an article happens to 
be a piece of turned rod sent from Scotland to be finished asa 
sample of what a certain tool will perform, the man who has to 
pay the duty on the sample piece writes wrathfully to the American 
Machinist to complain. Now the American tool-makers have been 
in the past among the most powerful upholders of a high tariff 
upon British-made goods, and it is hardly fair that after so many 
years of their Customs officers’ assistance in a million cases there 
should be such a hubbub overa paltry bit of turned bar. Americans 
have required many years to find out what is now described as the 
foolishness of their Custom House, and there are no such grumblers 
and squirmers as Americans at the small matters of which our 
Customs officers must take note—chiefly, we believe, pirated 
editions of English authors, whom the American public refuses to 
acknowledge as entitled to any reward for the authorship of the 
books they read. Americans are anxious to do a foreign trade, but 
they still lack the understanding which would show them that 


~ though trade is carried on upon a basis of referring all goods to a 


single standard of cash, there is little or no cash really passing to 
and fro. Cash does pass to and fro in small quantities, but only to 
the extent that electricity passes to and fro through a balancer 
between the two sides of a distribution system. The Americans 
think that by tariffs they can take up a constant flow one way 
through the equaliser of trade balances. They cannot. 


Metallic Peroxides.—Pcroxides of various metals are 
among the recent interesting productions of electro-chemistry. 
Sodium peroxide is now being put on the American market in a 
fused condition, in which form it is stated to be much more per- 
manent in air than earlier specimens were. Under the name of 
“ oxone,” it is sold in rectangular blocks weighing 70 grammes each. 
When brought into contact with water it evolves oxygen, just as 
calcium carbide evolves acetylene in similar circumstances, the gas- 
making power of oxone being 59 litres of pure oxygen per pound. 
It is employed by optical lantern operators, and also, we believe, 
forthe production of the oxygen which is required in certain types 
of the oxy-acetylene blowpipe. Experiments have also been 
carried out upon the manufacture of a calcium peroxide of 60 or 65 . 
per cent. purity. This substance is insoluble in water, but evolves 
oxygen on heating or in contact with moist organic matter. It is 
therefore proposed to use the peroxide in the sterilisation and pre- 
servation of articles of food, for the “treatment” of wine and 
spirit, and for various therapeutic objects. A magnesium peroxide 
of 25 to 32 per cent. purity can be employed for the same pur- 
poses. According to Dr. Von Foregger, a tablet containing 
0'1 gramme of magnesium peroxide and 0:5 gramme of citric acid 
dissolves easily in 1 litre of water, sterilising the liquid completely 
in two minutes. A 50 to 60 per cent. zinc peroxide may be 
employed in the preparation of antiseptic surgical dressings. 
Although not itself a peroxide, sodium perborate, which contains 
100 per ceut. of Na BO; + 4H40, may be dissolved in water so na 
to obtain a “50-volume” solution of hydrogen peroxide; and the 
latter is exceptionally useful for bleaching purposes. Electrical 
ozone is also being used in the form of ozonised air to oxidise 
isoeugenol in the manufacture of vanillin from oil of cloves, 
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OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements.] 


Central Station Engineers,—Mr. S. Ginson, station 
fitter at Oban Electricity Works, and Messrs. Q. F. GREGORY and 
C. F. REEVE, both shift engineers under the Northampton Electric 
Light and Power Co., have been appqinted senior and junior shift 
engineers at the Cambuslang electricity works of the Lanark 
County Council. 'There were 134 applicants for the former position, 
and 189 for the latter post, making a total of 323 candidates. 

At a recent meeting of the East London T.C., it was decided to 
award a special bonus of £50 to Mr. Prescot ADKINS, of the Town 
Electrical Engineer’s Office, for extraordinary services performed 
during the absence from duty of the town electrical engineer 
through illness. : 

Mr. RarPH Lomax, of the Stockport Corporation Electricity 
Works staff, was married at Darwen last week, to Miss Margaret 
Hodgson, daughter of Mr. J. E. Hodgson, of Darwen. 

Dundee Tramway Committee has lately been called upon to 
define the exact positions occupied by Mr. H. RicHARDSON, the 
city electrical engineer, and Mr. PETER FisHER, the tramways 
manager, in relation to one another. The former gentleman 
claimed the title electrical and tramway engineer, but, in reply, 
Mr. Fisher made a statement showing the part he had been called 
upon to fill in connection with the design and equipment of the 
cars. In the end the Committee resolved that ;Mr. Richardson 
should be designated ''consulting tramway engineer" in addition 
to being styled electrical engineer. 

Mr. PakENHAM W. BeEarty, who has been acting for the past 
eight months astemporary assistant to Mr. HERBERT W. BUSH, 
resident engineer and fmanager to the Urban Electric Supply Co., 
Ltd. Newbury, is leaving Messrs. Edmundsons to take up a 
position with the London Underground Electric Railways Co. Mr. 
Beatty has beeu with Messrs. Edmundsons for some five years at 
Woolwich, Glossop and Newbury. 

The Electric Lighting Committee of Bermondsey reported at 
the Council meeting. on Tuesday having appointed, during the 
vacation, Mr. A. R. GUNDRY, engineer-in-charge at St. Pancras, 
to be third engineer-in-charge. Mr. Gundry had taken up his 
duties. 

The Johannesburg Council has now confirmed the appointment 
(mentioned in our last issue) of Mr. J. F. I. THomas, as general 
manager of the Lighting and, Tramways undertaking. 


Tramway Officials.—The Tramway Committee of the 
South Shields T.C. on Monday decided to recommend the Corpora- 
tion to amalgamate the offices of tramway manager and electrical 
engineer, and to offer the post to the present electrical engineer 
(Mr. J. H. Cawrura), his salary to remain as at present for a vear. 
It was also decided to appoint a traffic manager under Mr. Cawthra. 


General.—On Thursday evening, August 31st, Mr. 
S. L. BRuNTON, late works manager to Messrs. Crompton & Co., 
Ltd., was presented with a silver tea and coffee service by the staff 


and employés at the Arc Works, Chelmsford. The presentation - 


took place in the men's recreation room, and a very large number of 
the staff and workmen were present. In the absence of Mr. W. A. 
Price, the works manager, Mr. A. J. HopGson, manager of the arc 
lamp and switch department, made a brief speech, in the course of 
which he said that Mr. Brunton had held the position of works 
manager for a considerable number of years, and during that time 
had seen many changes. He had held the reins through very 
trying times—in fact, since he first took charge, the whole elec- 
trical world had been turned upside down. He had got through a 
tremendous amount of work, including the complete building up of 
the present Arc Works, which, so long as they stood, would remain 
a monumentto his energy and ability. Through it all he had held the 
esteem of his staff and employés, and his retirement was universally 
regretted. Personally, he (Mr. Hodgson) had spent some seven years 
directly under Mr. Brunton; he owed a great deal to his guidance 
and help. He could not wish to serve under a kinder ora better 
chief. On their behalf as well as his own, he wished Mr. Brunton 
every success in whatever he took in hand, and also long life and 
happiness both for himself and his family. After a few words 
from Mr. P. G. CHEVERTON, Mr. W. BickMORE and Mr. C. BERRY, 
Mr. Hodgson made the presentation. 

Mr. S. L. Brunton, who was received with loud cheers, said that 
& works manager's position, having the directors on one side and 
the staff and workmen on the other, was not the easiest thing 
imaginable. He felt that whenever there had been any little diffi- 
culty he had been met very loyally by everyone, and the difficul- 
ties had never been really serious. So far as his relations with the 
staff and workmen had gone, he thought he might say that without 
exception they had been pleasurable. He could only hope that the 
same feeling would continue with this company and that everyone, 
whether workmen or members of the staff, would preserve that 
spirit and be loyal to the management, because on this very largely 
depended the success of the company, and their own success was 
bound up with it. Although it was a very great pleasure to him to 
receive that handsome present, it was a still greater pleasure to 
have heard the opinions that had been expressed. The best thing 
he could hope for himself in whatever he might be doing in the 
future, was that he might have a staff and workmen (if he had any 
workmen) with whom he would be able to preserve such good 
relations. He concluded by wishing them all every success. He 


hoped that the work would flourish, and that there would be plenty 
of it to keep them all employed continually. 

At North Shields on 2nd inst., Mr. O. L. Fanconar, A.M.1.E.E., 
senior partner in the firm of Falconar, Cross & Co., of Newcastle- 
on-Tyne, was married to Elizabeth, daughter of the late John Bell, 
of North Shields. 

Mr. GEORGE Epwanp WRIGHT, A.M.LE.E., electrical engineer 
to the North-Western Railway, India, who returned to England on 
leave early last month, is engaged here in connection with certain 
electrical plant which is now under supply for his railway. 

Mr. ANGE VuLacHos has been appointed Director-General of 
Posts and Telegraphs of Greece, vice Mr. N. Lamprinopoulos, 
deceased. - 

Dr. J. ERSKINE Murray, who for many years carried on electrical 
research work under Lord Kelvin, and who was for some years chiof 
experiment assistant to Mr. Marconi, has commenced business as 
consulting electrician at 219, St. Vincent Street, Glasgow, his 
specialities being wireless telegraphs and the design of electrical 
and physical apparatus. 


Obituary.—Mr. F. L. Gascanp, the chief secretary of 


the Bureau International, died on June 19th last, and his office has 
been filled by Mr. J. C. HomBERGER, the assistant secretary. 


a 


NEW COMPANIES REGISTERED. 


Torquay Tramways Construction Syndicate, Ltd. (85,659). 
—This company was registered on August 24th, with a apii of £140,000 in £1 
shares, to adopt an agreement with the Dolter Electric Traction, Ltd., and to 
carry on the business of railway and tramway proprietors, suppliers of electric 
light and power, electrical engineers, contractors, metal workers, constructors 
and layer of cables, wires, and other requisites, manufacturers of rolling stock, 
&c. 'Ihefirst subscribers (each with one share) are :—F. T. Medcalf, 9, Great 
Bt. Helens, E.C., solicitor; J. R. Marriott, Kibworth, Leics., solicitor; T. H. 
Fidgen, Sefton Cottage, Forty Hill, Enfield, insurance agent; H. 8t. J. Browne, 
12, Gordon. Mansions, W.C., gentleman; W. Eacott, 29, Powell Road, Clapton, 
N.E., gentleman; C. T. Lissenden,-24, Arica Road, Brockley, 8.E., gentleman ; 
and P. R. Reeves, 19%, Chamberlayne Wood Road, Kensal Rise, N.W., short- 
hand writer. No initial public issue. The number of directors is not to be less 
than three nor more than seven; the first are L. B. Schlesinger, H. N. Lubbock 
and J. T. Jervis; qualification, £100; remuneration, £50 each per annum 
(chairman £50 extra) with an increase according to profits. Registered office, 
Queen Anne’s Chambers, Westminster, S.W. 


Surrey Syndicate, Ltd. (85,669)—This company was 
registered on August 25th, with a capital of £6,000 in £1 shares, to adopt two 
agreements, the parties to which are not named, the first being for the acquisi- 
tion of an invention for improvements in printing telegraph machines, pro- 
tected by patent No. 15,598 of 1901, and the second for the acquisition of similar 
improvements protected bya French patent, No. 306,808, and a German patent, 
No. 134,995, to carry on the business of a telescriptor, veloscriptor, telephone 
and telegraph company, to establish, work, manage, control and regulate 
electric-recording systems, &c. The first subscribers (each with one share) 
are :—C. O'Malley, 57, Ladbrooke Grove, W., solicitor; H. Jordan, 121, Hyde- 
thorpe Road, Balham, clerk; C. Jones, 86, Claremont Road, Staines, clerk; 
C. H. Cox, 14, Alperton Street, Queen’s Park, W., clerk; W. H. Lewis, 171, 
Summerhill Road, Dulwich, S.E., clerk; J. H. Lynch, 18, Maitland Park Villas, 
Haverstock Hill, N. W., surveyor; and W. Liquorish, 21, Westmoreland Street, 
Pimlico, 8.W., serjeant commissionaire. No initial public issue, The sub- 
scribers are to appoint the first directors. 


Burgess Hill and District Electric Supply Co., Lid. 
(85,698).—This company was registered on August 29th, with a capital of £5,000 
in £1 shares (2,000 5 per cent. non-cumulative preference), to adopt an agree- 
ment with W. Simms, trading as “Simms & Co., electrical engineers," of 
Hamilton Road, Felixstowe, and to carry on at Burgess Hill, and elsewhere in 
Sussex, the business of an electric light and power company, and that of 
electrical and general engineers, electricians, manufacturers of and dealers in 
all kinds of electrical apparatus and accessories, &c. The first subscribers 
(eech with one share) are. W. H. dela Tour d’Avergne Findlay, 11, Prospect 
Place, Burgess Hill, architect; H. Aldrich, St. Margaret’s, Burgess Hill, 
merchant; W. B. Welch, Wolstonbury, Burgess Hill, surgeon; A. G. Davey, 
Church Road, Burgess Hill, fruiterer; T. Sinnock, Burgess Hill, auctioneer 
and valuer; D. A. Davies, Church Road Chambers, Burgess Hill, solicitor: and 
O. 8. Jaques, Erin Manor, Burgess Hill. No minimum subscription fixed. 
The number of directors is not to be less than four nor more than seven ; the first 
are W.H.de la Tour d'Avergne Findlay, H. Aldrich, W. B. Welch und A.G. 
Davey ; qualification, £25; remuneration as fixed by the company. Registered 
office: Mr. Thomas Sinnock's offices, Railway Approach, Burgess Hill, Sussex. 


Volta. House, Ltd. (85,706)—This company was registered 
on August 29th, with a capital o £1,000 in 500 6 per cent. preference shares 
of £1 each and 2,000 ordinary shares of 5s. each, to carry on the business of 
electricians, electrical and mechanical engineers, suppliers of electricity, manu- 
facturers of and dealers in electrical apparatus, &c. The first subscribers (each 
with one preference share) are :—A. F. H. Wray, 39, Berners Street, W., manu- 
facturer; C. A. Andrews, 28, Binfield Road, S.W., medical electrician; R. P. 
Wray, A.M.I.C.E., 1054, Cheyne Walk, Chelsea, S,W.; H. Townsend, 5, Aboukir 
Street, Peckham, S,E., electrician; H. Moston, 59, Salgrave Road, Shepherd’s 
Bush, mechanical engineer; C. F. Andrews, 14, Store Street, W.C., bookvinder ; 
and P. Wray, 105a, Cheyne Walk, Chelsea, engineer. No initial public issue. 
Registered without articles of association. Registered office: Volta House, 175, 
Wardour Street, W. i 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Sloan Electrical Co., Ltd. (61,528).— This company's annual 
return was filed on August 22nd, when 5,000 ‘‘A”’ preference, four "B" pre- 
ference, and 2,750 ordinary shares had been taken up out of a nominal capital 
of £15,000 in 5,000 ** A " preference, 5,000 “B” preference, and 5,000 ordinary 
shares of £leach. £1 per share has been called up on four '* B" preference 
and 1,250 ordinary, and £1,254 has béen received. 6,500 shares are considered 
as fully paid. Mortgages and charges: nil. 


Bastian Meter Co., Ltd. (Westminster), (53,304).—Memoranda 

of satisfaction in full of a charge dated December 80th, 1901, and of debentures 

"AR October 20th, 1904, securing 46,000 and £2,600 respectively, have been 
* 
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Newcastle and District Electric Lighting Co., Ltd. (28,022). 
—A trust deed, dated Pe dere 8th, 1905, to secure £150,000 debenture stock created 
by resolution of June , 1905, has been registered. Property charged : Freehold 
land and erating stations at the Close, Newcastle-on-Tyne, and at Leming- 
ton, leasehold land and generating station at Forth Banks, Newcastle-on-Tyne, 
any money resulting from compulsory sale under any contract prior to date of 
trust deed, or under any Provisional Order or Act of Parliament, and the com- 

ny's general assets, present and future, excluding uncalled capital. Trustees: 
W. Milburn, 190, Fenchurch Street, E.C.; E. Waterhouse, 3, Frederick's Place, 

‘Old Jury, E.C.; and W. Greenwell, 2, Finch Lane, E.C. 


Fife Eleetrie Power Co., Ltd. (75,736).—4 trust deed, dated 
Angust 15th, securing £15,000 debentures created by resolutions of June 6th and 
August 15th, 1905, has been registered, together with a disposition and an assig- 
nation, both of even date, executed in pursuance thereof. Property charged (by 
trust deed) :— The company's general assets, present and future, including un- 
called capital ; (by disposition) ground and generating station at Townhill, Dun- 
fermline ; (by assignation) right to railway siding agreement. Trustees: R. E. 
Walker, Translylaw, Dunfermline; Lieut.-General Sir Richard H. Sankey, 
K.C.B., R.E., 32, Grosvenor Place, 8.W.; and H. Mungall, 20, Royal Terrace, 
Edinburgh. 


A. J. Harris & Co., Ltd., Electrical Engineers, Bradford 
(85,118).—Issue on August 16th of £1,000 debentures, part of series created July 
19th, 1905, to secure £1,500, charged on the companys undertaking and 
property, present and future, including uncalled capital, No trustees. No 
previous issue of same series. 


Scottish House-to-House Electricity Co., Ltd. (29,232).—A 
mo e or charge for £1,500, dated August 24th, 1905 (supplemental to a lien 
dated March 81st, 1904), has been registered. Property charged: The Coatbridge 
and Airdrie undertakings and the company’s general undertaking and property, 
present and future, including uncalled capital. Holders: County of London 
Electric Supply Co., Ltd. “ 


ELECTRIC TRAMWAY ACCOUNTS. 


THE Glasgow Corporation tramway accounts 


Glasgow for the year ending May 31st last form a most 
Municipal ^ interesting record, which will doubtless 
Tramways. attract attention from a far wider circle than 


that represented by the “guid folk of Glasga.” 
Financially, the undertaking is a prosperous, nay, wealthy concern, 
as will be gathered from the following figures at the date 
mentioned :— 

The total amount of borrowed capital was £2,044,644; the 
amount of interest and sinking fund repaid was £247,805; the 
balance standing to the credit of the depreciation and permanent 
way renewals fund is now £777,637, and a further amount of 
£32,590 is credited to a general reserve fund. Furthermore, since 
the tramways were opened in 1894, the ratepayers have received 
out of the profits payments to the common good amounting to 
£156,760, and the buildings, generating and tramways plant have 
been kept in an efficient condition out of revenue. We are not 
aware of any tramway in the world with such a creditable record 
as this, and the Glasgow authorities may well be excused the 
pardonable pride with which they regard their undertaking. 

From the report we gather that tbe result of the year’s working 
shows that the income amounted to £764,791, and the working 
expenses to £387,167, leaving a gross profit of £377,624. The gross 
profit of £377,624 has been applied in meeting the rental of Govan 
and Ibrox tramways, payment to Paisley District Tramways Co., 
interest on capital, sinking fund, income-tax, depreciation and 
yermanent way renewale, Parliamentary expenses, and annual 
paymentto the common good, these payments amountiug in all to 
£287,438. The net balance remaining amounts to £93,298, of 
which £68,500 has been applied in meeting special depreciation on 
buildings, ducts, cables, overhead equipment, and power station and 
sub-stations plant, the balance of £24,798 being added to the general 
reserve fund. 

The total route mileage in operation amounts to 732 miles, of 
which 53 miles are leased, and the population served by tramways 
(city and suburbs) is one million. From the analysis it will be 
seen that the last year’s results compare very favourably with those 
of the previous year ; the average profit per car-mile was fraction- 
ally less than in 1904, but the total profit over the increased mileage 
showed a considerable increase. 

In accordance with agreement the electricity department were 
supplied with 1,243,532 units, and it has been arranged that a con- 
stant supply shall be given to that department through the White- 
vale sub-station, also that in the coming winter the output of three 
engines shall be at the E.L. department's disposal. 

From the power statistics we gather that ordinary working 
expenses, inclusive of repairs to steam and electrical plant, &c., 
amounted to 30d. per unit. Taxes, premiums and management 

"brought this up to :35d., and the further addition of interest, sinking 
fund and depreciation made a total of 1°13d. per unit. The maxi- 
mum load on the power station was 8,517 Kw., and exclusive 
of the supply to the electricity department, 6,800 xw. The load 
factors in the two cases were 30'8 per cent. and 41 per cent. 
respectively. | 


- Percentage of working ex’es to receipts 


GENEBAL STATEMENT. 


For 12 months ending May 31st ... 1905. 1904. 
Length of route ... in in ... | 732 miles | 72 miles. 
Total length of track 144]  ,, 140  ,, 
Average number of cars in use 448:59 46212 
Car-miles run ... es - 17,943,595 | 10,291,082 
Passengers carried per annum... 195,767,519 | 188,962,610 
Capital expended to date £2,776,246 | £2,699,776 
Traffic receipts ... Vds £756,480 £717,893 
Total receipts £764,791 £724,851 
Working oxpenses £387,167 £356,820 
Gross profit £377,024 £368,031 
Income per car-mile ... T ue 10:23d. 10°68d. 
Working expenses per car-mile isi 5l8d. 5:26d. 
Interest and sinking fund per car-mile 1:30d. 1:69d. 
Rental of leased lines... du. SA aik 08d. '07d. 
Total expenses per car-mile ... 6:56d. 6:96d. 
Profit or loss per car-mile 3:67d. 3:73d. 
Cost of energy per car-mile ... "324d. 30d. 
Average fare per passenger ... "93d. "Old. 

5i » charged per mile 46d. 45d. 
Revenue per mile of route £10,335 £10,067 
Expenditure per mile of route £5,232 £4,956 
Total tramway units used , . | 20,268,407 | 15,372,609 
Tramway units used per car-mile ... 113 "04 ' 

50:42 49:25 


The gross profit of £377,624, together with interest on surplus 
revenue, making a total of £380,736, were allocated as follows :— 


Interest on capital... £49,906 
Sinking fund 46,919 
Income-tax... . ... es — ids 5,434 
Rental of Govan and Ibrox Tramways... 5,081 
Payment to Paisley District Tramways Co.  ... 915 
Depreciation bs "A F is E 81,115 
Permanent way renewals fund ... 72,177 
Parliamentary expenses ... jo iss ..  - 891 

Payment to common good in terms of arrange- 
ment is ui T vus jd m 25,000 
Net balance... 93,298 
£380,736 


The net balance was appropriated as stated previously. In con- 
clusion, we may say that Mr. Jas. Dalrymple is the general 
manager, he having succeeded Mr. John Young in October last. 


CITY NOTES. 


Yorkshire Electric Power Co. 


THE directors’ report to be presented at the half-yearly meeting to 
be held at Ravensthorpe, on Tuesday, September 26th, reads :— 
“ Since the last report the first two turbo-generators have been 
erected in the Thornhill power station, and are now working. It 
is expected that the third turbo-generator, which will complete the 
present order for generating machinery, will be installed during the 
autumn. The equipment for sub-stations at Thornhill, Mirfield, 
Gomersal, and Pudsey, is practically completed and is now in use. 
The transmission mains referred to in the January report have been 
laid, and the distribution mains and service equipment necessary to 
connect consumers are being proceeded with. A supply of energy 
was given to the Mirfield Urban District Council on July 7th, and 
to the Pudsey Corporation on August 23rd, and the supply to other 
consumers is being given as their installations are ready. It is 
satisfactory to report that it has been possible, without serious 
opposition, to arrange clauses in the Parliamentary Bills affecting 
the company, by which the interests of the company have been pro- 
tected. At the conclusion of the general business an extraordinary 
meeting will be held to consider the desirability of passing, and if 
deemed expedient, to pass necessary resolutions to obtain further 
moneys to develop the company, and the transmission mains 
into other districts in which a good demand for power is anticipated. 
The meetings will be held in Ravensthorpe to give shareholders the 
opportunity to visit the power station and other works of the com- 
pany in the neighbourhood.” 


United Electric Car Co., Ltd., Preston.—The report 
of this company (late the Electric Railway and Tramway or 
Works, Ltd.) for the year ending June 30th, 1905, says that the 
works have been efficiently maintained as regards buildings and 
machinery, the cost of which has been charged against revenue. 
After paying debenture interest amounting to £2,500, and charging 
£4,315 for depreciation, the profit for the year is £15,189, to which 
is added £2,873 brought forward from last year, making a total of 
£18,062. The directors recommend a dividend of 8 percent, = 
£12,000; to iy A general reserve £2,000; and to carry forward 
to next year £4,062, 
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The Lancashire Electric Power Co. 


THE tenth ordinary meeting of this company was held at Broad 
Sanctuary Chambers, Westminster, on Thursday, 31st ult., Mr. F. E. 
Gripper presiding. 

The CHAIRMAN said he was pleased to be able to state that they 
were on the eve of commencement of supply. Their main cables 
were practically laid to Swindon and Pendlebury and Westhoughton, 
and the company would be in a position to supply those urban 
districts during the coming month. A provisional order had been 
obtained for the urban district of Tottington and the laying of 
their main cable through that district and on to Bacup was well in 
hand, and by the end of this, or carly in the coming year, it was 
expected that the company would be fully working. 


Chloride Electrical Storage Co. 


THE annual general meeting of this company was held at the 
works, Clifton Junction, on Wednesday, August 23rd, Mr. W. 
BANNISTER, J.P., presiding. The report, which was published in 
our issue of August 14th, was adopted. 

The retiring directors— Messrs. W. Bannister and J. de Berniere 
Smith— were re-clected, and Messrs. Parkinson, Mather and Co. 
were reappointed auditors. 

The meeting closed with a vote of thanks to the directors and 
the staff for their services during the year, and to the chairman. 

An extraordinary meeting was afterwards held for the purpose of 
making certain alterations in the articles of association, which were 

‘unanimously decided upon. 

The shareholders were subsequently entertained, and conducted 
through the new extensive works, the different. processes employed 
being explained to them. 


Stock Exchange Notices. — The Committee has 
appointed special settling days as under :— 


Wednesday, September 13th.— Durham Collieries Electrie Power Co., Ltd.— 


85,102 o pet cent. cumulative preference and participating shares of £1 each 
fully paid, Nos. 1 to 85,102. 


London United Truinways (1901), Ltd.—Further issue of £300,000 4 per cent, 
first mortgage debenture stock. 

And ordered the undermentioned securities to be quoted in the 
Official List:— |. . Pat 

London United Tramways (1901), Ltd.— Further issue of £300,000 4 per cent. 
first mortgage debenture stock. 


River Plate Electricity Co., Litd.--119,694 ordinary shares of £1 each fully paid, 
Nos. 1 to 119,687 and 120,501 to 120,507, 100,000 6 per cent. non-cumulative pre- 
ference shares of £1 each fully paid, Nos. 1 to 100,000, and £194,684 5 per cent. 


debenture stock. 
Application has been made to the Committee to appoint a special 
settling day in and to grant a quotation to:— 


Electric Supply Co. of Victoria, Ltd.—£160,000 5 per cent. first mortgage 
debenture stock. 


J. Stone & Co., Ltd.— 20,000 5 per cent. cumulative preference shares of £10 
ench, fully paid, Nos. 1 to 20,000. 


Isle of Thanet Electric Tramways and Lighting Co. 
— The directors have issued a circular to the sharcholders, stating 
that in view of the recent accident at Ramsgate the board has 
decided to defer making any payment on account of the second 
half-year's preference dividend, usually paid on September Ist, 
until after the accounts for the company's financial ycar, which 
ends on September 30th, are made up and audited. 


Stewarts and Lloyds,—The directors have declared an 
interim dividend at the rate of 9 per cent. per annum on the 
ordinary shares for the half-ycar ended June 30th last. 


Utah Light and Railway Co. of Salt Lake City, 


U.S.A.—Summary of earnings and expenses for June, 1905 :— 


1905. 1904. 
Gross income , e T as .. $108,125.98 $102,419.70 
Less operating, general and maintenance 
expen:es m i5 - ase 71,840.67 67,247.82 
Net from operating «i ..  &596,285.31 235,171.88 


Chelsea Electricity Supply Co.—The directors have 
declared an interim dividend on the ordinary shares for the half- 
year to June 30th of 2s. 3d. per share, or at the rate of 44 per cent. 
per annum, payable September 15th. 


South Metropolitan Electric Light and Power Co. 
—'l'he warrants for the payment of the dividend on the 7 per cent. 


cumulative preference shares payable on August 31st were posted 
last week. . 


STOCKS AND SHARES. 


Wednesday evening. 
SPECULATION rather than investment is providing the main busi- 
ness of the Stock Exchange, although ' peace markets" in all 


departments are the order of the day. The cloud of dearer money 
is plainly perceptible, and while the Stock Exchange can easily 
stand a higher Bank rate, the possible raising of the minimum 
induces & certain caution that goes some way to restrain prices. 
Thus again is verified the Stock Exchange saying that “ there is 
always something "——- to check business, * 

Falls are very inconspicuous in the electrical prices. The section 
to show the most marked strength is that devoted to telegraphs 


and telephones, where trade has broadened out considerably under: 


the kindly influence of investment purchases. Globe Telegraph 
and Trust Preference shares are 4 barder, an index to the improve- 
ment in prices generally. The Eastern group, for some time 
dormant, begins to attract more attention, and Eastern Telegraph 
Ordinary is again a point higher at 1451, though China shares 
remain at 14, which is relatively too low. "The declaration of peace 
will, it is considered, be a good thing for both companies, because 
any loss of war traftic should be more than compensated by the 
impulse given to commerce. Amazon shares recovered 5s. of their 
sharp drop, and the debentures, to which attention was directed 
here a fortnight ago, are 7 up. Cuba Telegraph Preference rose j 
to 18, upon the remaYkable progress now being made by the island. 
West African Telegraphs bave improved a further 5s., despite 
the deadness of the “Jungle” market, and West India Second 
Preferences have been singled out for favour. Another 10s. 
advance took Indo-Europeans to 531, but Great Northerns have 
not moved from 351, although the close of the war should also 
benefit this company's lines. A few Debentures rose a point, and 
the only falls to be recorded are in Anglo-American Telegrapbs, 
where the “A” and “B” stocks arc both easier. 


Following the strength of this market, Telegraph Construc- 
tions put on 305, making a rise of 50s. in two weeks. There 
are very few shares in supply, and several persistent | buyers. 
Henley's are also distinctly better, the rise of 4 to 124 being in 
addition to the recovered dividend of 3s. per share taken off last 
week. The Preference are cx 2s. 3d., and are nominally 4 lower at 
51, but the Debenture stock at 110 er 2} per cent. interest, is un- 
changed from its previous cum dividend price. British Insulated 
Ordinary and Preference each rose 5s., and the Debenture stock a 
point. 

Other alterations in the manufacturing division comprise improve- 
ments of 4,4 in Electric Constructions ta 13, and of a point in 
Crompton Debentures, while Callender's Debenture came into 
renewed demand, and is 14 up. 


Amongst electrical railway stocks, Central London Ordinary 
spurted 2 to 91, upon its inclusion in the range of 4} per cent, stocks, 
for which investors are searching the markets. City and South 
Loudon found buyers at 418. Districts remain at 36, and 
Metropolitan put on the fraction at 92}. Great Northern and 
City Preferred are ignored at 5j, Brompton Ordinary are 81, and 
the Debenture stock is 754, which is 4 higher than the Charing 
Cross and Euston Debenture, both the latter being 75 per cent. 
paid. The reason for the excision of East London “ B" Debenture 
from the Official List is the paucity of business negotiated in the 
stock, the price of which stands about 30. : 


Electricity Supply shares are mostly better on'balance, although 
slight weakness is displayed by Charing Cross City Undertaking 
Preference, Chelsea Ordinary, and Brompton Ordinary. Rises of 
à have been secured by City Ordinary at 10i, Edmundson's 
Preference at 64, and Kensington Ordinary at 128. Metropolitan 
Ordinary and Preference are the same sum better at 108 and 5j 
respectively, but Smithfields gave way 4 to 24. Business in this 
department is of the usual steady character, but the market has its 


share in the generally more active state of investment orders. 


Those new power companies are a long time making up their 
minds to face the music of a public issue. It would be an excellent 
idea on the part of one of them to prepare à pamphlet for the 
general publie stating in understandable terms what an electric 


‘power company is and what it is intended to do. 


Traction issues are somewhat irregular. British Electric Ordinary 
dropped another $ to 84, the Preference keeping at 1043. Anglo- 
Argentine Ordinary, marvellous to say, eased off to 9, and can be 
bought cheaper than this. A hint was given last week about 
Havana Electric coupon-bonds ; the price has risen 3 points to 99. 
Isle of Thanets are fairly active at a shade under 23, and London 
United Preference stay at 10. Notice must be made of a small 
rise in British Columbia Electric Preferred Ordinary to 1034. The 
Deferred at 1134 is also better, and might easily be put to 120. 
Belgrano Ordinary are 33. London Road Cars are 68, and L.G.O. 
stock about 125. 


National Telephone descriptions are a little harder, and United 
River Plate Preference rose 4 to 5§, Chili Telephones going 4 better 
with an improvement of 5s. at 74. Oriental Telephones at 1} for 
each class of shares keep steady. 
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* A period of nine months. 


SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


t Quotations on Liverpool Stock Exchange. 
q From 


Manchester Share 


t Unless onerne stated all shares are fully paid. 


395 


| 


§ Interim dividends. 


Stock ; Business done | 
Present NAME. or Dividends for the last M i Guna week ended . e * 
Issue Share. four years. August 30th, | Sept. Gth. Ep Fall — 
t * 
igo beber ta VETT PNG EE NC Ro REI E visu FEN GEE Sa — - š = z 
1902. 1903. | 1904. , 1905. ‘Highest Lowest.’ 
> Afriean Direct Telegraph, 4 %-Debs... * ‘ 100 4% 4% 4% gi 99 —102 99—102 er £43 5 wa 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 Nil Nil Nil vs 91 8- 34 31 T: | + 1 
119,700! Do. do. 5 % Debs., Nos. 1 to 1,250 Red. | 100 Nil Nil Nil T 75 — 80 82 — 87 83 79% | —8 
763,580 Da do Er cum CE ne P ok ae ela aM A E M 1054 1003 TT TS D 
8,118,210 i % Pref. Stoc ; ; — — | - 
8,118,210 ^ do. Deferred Btock 1/- 2s. il a 158g— 154i 15 — 151 p T - i 
44, Chili Telephone, Nos. 1 to 44,000 5 6 $ 7% | 8 7à— EN 7T—— 7 75 T$. +è 
Ri Meet al Cable Sting. 600 year 4 % Deb. £ Sk. Red. p | BOSE A 2 S : 2 of : 98 y ^t 971 T 
I egraph . as 1 . — T . 
6,000 Do. 10% Pref. `. 10 |10 5 10 17 — 18 174— 18 s +4 
12,931 | Direct Spanish Telegraph, Ord. 5 4 4 4 98— 38 A + Ye 
,000 Do. do. 1 Cum. Pret. 5 10 10 10 92— 94 9 9 T es : 
80,000 Do. do. 50 44 4 100 —103 100 —108 - a" oh 
60,7101 | Direct United States Cable 20 8 11g— 11} 113— 12 Mis | at 23 
EDO | Bisset inia Cable, HU Hee. Dak tiaraa | 10 | Hb | Be | Ae M3—H46 | Mat ta? | Hà | nip ii 
, elegrap tock toc — = 4 
C |e a Peal Back iia [at | Be | BE | Me | | C | MES 
ort. Deb. Stoc Red. toc ' — 3 — e s £e 
om Eastern Extension, ANS and China Tele. y N 7 1 $ 4 % | ne »- P um E 13} 5 e 
E eb. Stock . toc 1 ; — SA e 
300,000 | East & S. Afric. Tel., Mt. Db.,1 to 3,000, red. 1909 100 4 4 4 e 993 —101 iosi và - sk 
200,000 | Do. 4% Reg. M. Deus (Mauritius Sub. ) 1108 ,000 25 4 e 1 4% 1011—1034% 1014 —103; T oe 
rre dk TT PREIS (eg) OR ME wid | ein | iy n to 
ef. " ee 1 | . T ad ü es 
150,000 Great Northern ‘Telegraph, E Bopeniagen "OE. 3M 144 15 94 $ a 85 — 96 85 — 36 351 351 
an rmu Cable 96 1st Mort. e = 
46,500 | Debs., within Nos! 1 io 1,200, Red. j 100 44% 44% 44% hala osea v KE de yi 
17,000 Indo-European Telegraph 25 |10 10 13 % i 52 — 54 524— 54 583 534 | +4 
72,680 | Monte Video Telephone Co., Ltd. Ord. 1 8 8 Y 41 ł— í — i» " ae 
1,983,333 | National Telephone, Pref. Stock a 100 6 6 6 6% 110 —111 111 —112 111 IL +1 
00) | Do. do 63 Cum let Pre o ee ee lee fom | own | dnm | ou] os 
4 . . 1st ef. 1 =i —-— “* + 
15,000 Do. do. 6 % Cum. 2nd Pref. .. 10 6 9$ 6 6 6 96 12 — 13 12 — 13 - E 
250,000 | Do. do. 5% Non-cum. 8rd P., 1 to 250,000} 5 | 5% | 5 6% | 5% 5R— d d 1 Be 
2,000,000 | Do. do, 84 Deb. Stock Red. .. | Stock | 34% | 83 a% | REN 994—101 —100 100 ; is 
1,689,503 Do. do. Deb. Stock Red. 100 4 96 4 4 | 2 104 — 106 104 —106 105g 105 es 
1 Oriental Telep. and H e. 1 to 171,504, fully paid 1 6 64 64 ; 1i— 15 1 Ly ^ vs a 
50000 | Do. do. do. 6% Cum. Pref wE 6 6 | DE 15 d 435 d * + a 
100,000 | Pacific & European Tel., 4 % Goar, Dese. ltol ,000 100 4 4 4 x —102 100 —103 ga ais +1 
11,8391 | Reuter's n Š ý 8 5 5 5 ; "à— 8 84 LE. T4 + } 
8,237 | Submarine Cables Trust ` d Cert, 6 6 6 & : 127 —130 127—180 Se es sa 
- 58,000 | United River Plate Tele hone b 7 8 8 : 7— 7 7— 8 7k e A 
40,000 Do. 5 um. Pref., Nos. 1 to 40,000 5 5 5 5 96 : — es es +h 
179,947 Do. do. 5% Debs. .. Stock 5 b 5 i 109 —111 1094—111 e e T 
15,6091 | West African Telegraph, Shares à 10 2 4 4 . 92— 10} 10— 1 = es * 
80,008 | W. Coast of America, 1 to 30,000 & 53,001 to 53,008 23 i N i : dr- ia on— à e - T 
150,000 Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 4 4 4 A 100 —102 100 —102 - as a 
207,980 | Western elegraph, Ltd., Nos. 1 to 207, 980 10 7 7 7 3 132— 14} 1 141 144 14 ^ 
mes | Be imeem me meee ee | es | | a | - ae | | 
o. "90K 1 = pi “7 
88,321 | West India and Panama Telegraph 10 N Nil il h — u^ =e VÉ a8 
84,568 Do. do. 6% Cum. 1st f 10 7 7 d 6 9 — 9 + và ae 
4,669 Do. do. - Cum. 2nd Pref. . 10 il Ni il 7 "i 644 6i 1 
80,0001 Do. do. Debs., Nos, 1 to 1,800. 100 | 5% | 595, | 5% 101 —104 101 —104 : i: me 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | | COE CR ne E a 
40,000 -| British Aluminium 7% Cum. Pref. .. 5 | Ni | Nil Nil A 43— 5l 42— 5} 5 x d 
$0,000 Do. do A % Cum. Pret. 5 | Nil | Nil | Nil " 4- st a 5 |I. > 
è DA unding Certs.  . | e . TT es T T 2)1— 8 í p's aa s 
300,0001 Do.- do. 5 % 1st Mort. Deb. Stock Red. | Stock | 5 96 | 5% 5 % si 99 —103 99 —1083. x eu b 
133,301 | British Electric Traction ; x 10 | 8% 6 % 6% T Bà— 8È B — 8 i Ba — t 
156,487 Do. do. 6% Cum. Pret. 10 | 6% 6 % 6 96 bs 104— 11 104— 11 1033 108 e 
1,000,000 | Do. do. 5 % Perp. Deb. Stock .. | Stock | 5% | 5% | 5% a 123 —195 123 —195 t. E $i 
250,000 Do. 44% 2nd Deb. Stock Red. | 100 ^ Ja 44%, - 98 —100 98 — 100 992 | 981 | A 
100,000 British Insulated and Henor Cables ee we th e | 100% | 8% % | 8% 5— 6 | im 6 BERT as | ve i 
Cum. Pref. . 5 6% | 6% X 5 96 bà— 6 | 541— 6 * 4 
00.000 Do. do, 44 9, 1st Mort. Deb. Red. | 100 4445 | 44% | 4495 | 44% | 102 —105 103 —106- à s +1 
50,000 rowett, Lindley & Co., Ord. .. j £1 Ñil Nil il za pa it | + th T ae 53 
50,000 Do. 6% Cum. Pref. ie Nil Nil Nil 14/6 to 15/6 | 14/6 to 15/6 E 
105,731. Brush Electrical magndang, v 1 to 105,781 . 2 | Nil 2 ES it d | 7 | (à 
150,000 on-cum. 6 % Pref, . ‘ 2 6% % ) 96 $— 1 T 
"vn D. Perp. Deb. Stock «+ | Stock | 44%, 44%, 44% 92 — 95 | 90 — 93 xd an "T 
'F , Do. Perp. 2nd Deb. Stock | Stock | 44% 4295 Ho 78 — 81 | 78 — 8l $5 x | 
riod m cS precy alr es s | 5 15 % 1214 | 124% z^ p | 10 — 11 H- : | 
. 0. jum f 5 5% | 5% | 5 X 54— 65 bà— 5 oF fi 
300,000 Do. do. 44% 1st Mort. Deb. Stock Red, | Stock 44°, 43% | 4355 f 107 —109 Td nol 1094 X +14 
1,963,208 — London NI Ord. Stock | Stock | 4% 4% | 4% 4% 88 — 90 | m — 92 91 | 90 +2 
523,396 0. 4% Pret. Stock ` | Stock 4% 4% | 4% 4% 101 —103 | 1 —108 eM rea KA 
623,396 Do. do, — Def. Une us Stock | 4% 4% 4% S- 77 — 80 | "1—80 TN p 
{1,530,000 | City and South London Railway Stock 3195 22%, 24% 2 96 40 — 42 40 — 42 i$ | 4l 
85,000 TAE OP, ba 2 Neng f 3 | 5% | Å% | 219, 11— 13 li— 13 eG $ - 
st Mort. Rég. Debs. v to) & iy E O 5 Oo O E 
cos M YT anA or to oo FE Rea’ | | o |5% | 5% | 5% Wc D " ssim = +1 
99,261 & Swan Utd., “A shrs., £8 pd., 1 to 90,201 5 Nil Nil , làÀ— 1g là— 13 là ; . 
17,189 De: WA” shares, oi- 017,189 I- 4 Nil Nil 2 24 - — 94 2A ; : 
944,093]. " tock Red. . 100 4% | 495, | 4% 83 — 88 83 — S8 89 : ; 
Do. 5 95 2nd Deb. Stock Prov. Certs. ‘all pd. | 100 5 ee | 5 % 5 % 89 — 94 89 — 94 A ° ie 
~ Construction A to112,)100 . 2 6 96 4 96 Nil B— f 3— 1 : +a 
do. i? Cum. Pref. 1 to 81,300, 2 71% 7% 7 96 1j— 21i 1j— 24 : - 
"eins 2o Jo Perp. Ist Mort. Deb. Sk. | Stock | 4% | 4% | 4% 92 — 95 . 92° — 95 + 
] ‘General Electric Co. i960), 5 % Cum. Pref. ; 10 5% | 5% | 5% 94— 10 91— 10 . 
Da do. 4% Mort. Deb. Stock 4% |-4% 4% bd 97 —101 97 —101 T- ha 
200,000 Hegere (W. T.), Telegraph Works, Ord. 5 2095 |15 9$ | 15 96 10% 114— r 12 — 13 xd 125 12% 
rc Do. ^ 4 D b: Stock | Stock | 4 T “ay | nt om. 109—111 a m 5t 
- : or e ioc OC 9 9 Y : ie =n x¢ T e 
Indis Rubber, Gutta-Percha & elegraph Works.. | 10 |10% | 10% zd 154—164 154— 164 ae 
; % ist Mort. Deb. 100 4 96 4% 4% å 00 —103 10) —103 v 
[Liverpool ool Overhead i Railway, Ord. m | 10 1a% | 13% | 13% » N— 9 - 2 $; 
ef. £10 paid | 10 595 | 595 | 6% 5 «X 9 — 9) 9— 9 A ih A 
"m, Te neon and Meinteriance 12 | 20 e 20 "i 15 y 4 3 33 — 85 944— 36 85i H +1 
4 95 Deb. Bds., 1 to 1,500 Red. 1909 | 100 4% | 4% | 4% b 102 —104 102 —110 i e +3 
) Waterloo & City Railway, Ord. Stock’ . 100 8395 | 8495 | BA | 39$ 90 — 92 90 — 92 ip 


Bank rate of discount 24 per oent. (March 9th. 1906). 
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SHARE LIST OF ELECTRICAL 


COMPANIES (continued). —ELECTRICITY SUPPLY COMPANIES, 


- -= — saya n 


Stock Closing Closing Business done | Rise + 
rep NAME. or Divide nds for the Quotations Quotations week ended | or 
Heste, Share. last four years. Aug, 30th. Sept. 6th. Sept. 6th, 1905. | Fall 

+ | 1902 1908, | 1904. ; 11905. Highest| Lowest. 
29,377 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 RC 10 95 | 10 96 10 — 103 yi— 101 10d | a’ -1 
10,623 Do. do. 7 9*5 Cum. Pref. b 7% 79 1% 92— 102 9g— 104 ; 
288,782 | Central Electric Supply 4 % Guar. Deb. Stock 100 | « 4 96 4 96 103 —106 103 —106 1054 |! 1044 
80,000 | Charing Cross and Strand Electricity Supply 5 10 * B 8 96 5 6j— 7 63— 7} 7 64 
80,000 Do, do. do. 14 95 Cum. Pre f. 5 419 439, 44% Di— y b— 5 53 T 
40,000 Do. '" City Undertaking '' 44 % Cum. Prf. 5 44% 44% 44% t} Boy ij)(— bry 
40,000 Do. do. 1908 5 44% 1495 1 HT 4i 5 " 
850,000 Do. do. 4% Deb. Stock R ed. 100 1% 4 D 4 | ; ate 103 105 103 105 104 
44,496 |*Chelsea Electricity Supply, Ord. 5 44%, 549% 6 % 14 6i 6g 6 64 6k | i 
150,000? Do. do. 14 9 Deb. Sto ck R ed. . Stock 44% 14% 44%, à 108 —110 108 —110 T 2 us 
70,595 | City of London Elec. Lighting, Ord. 40,001—110,595 10 596 5 96 6 96 104— 11 108— 11% 104 108 tá 
40,000 - Do. 6 95 Cum. Pref., 1 to 40,000 .. 10 6% 6 96 6 9 13 — 14 13 — 14 184 BE 
400,0007 Do. 5% Db. Stk., Scrip. (iss. at 1l 5) all pd. :. ) A 5 ^ 5 ro 123 " 127 123 —]27 125 s. 
300,000 Do. 44% 2nd Db. Stk., Prov. Crts., allpd. | 100 44%, 44%, Ay 103 —105 103 —105 T v 
40,000 County of London Electric Lighting, Ord. 1— 40,000 10 4% 4% 4495 1 Hi— 9 84— 9 Fá T 
30,000 Do. do. 6 94 Pref., 40,001 —60,00C 10 6 96 6 96 6 % 12 124 12 — 124 Ls = 
400,0007 Do. do. 41 Deb. Stock P T 44% 44% 49% 111 114 111 114 1134 1128 
250,000 Do. do. 14 9. 9nd Deb. Stock .. Htock 44%, 44% 44% 103 105 103 105 104 >" 
70,000 Edmundson's Electric Corporation, Ord. Shares 5 71% " 96 7 51 6} 54 64 
80,000 Do. do. 6 % ( Pref... i 6 % 6 96 6 6g. 6, 64,— 6/4 6,3, 6 
300,000} Do. do. 4 is st | Mo rt Deb. Stk | 100 14% 14%, TUM 106 —108 106 —108 
21,000 Kensington and Knightsbridge Electric Ord. 5 10 95 12 % 12 í 115 123 12 24 12, 124 +È 
186,000 Do. do. do. tX, Deben. Stk. Stock 4% 4% 4 ' Un 100 97 100 akó 
111,000 | London Electric Supply Corporation, Limited, Ord. 8 Nil Nil 9 96 2 24 2 24 
60,000 Do, do. do. 6 ' Pref.. 6 9 6 í 6 o ) DA 44 Suxd D 
871,895 Do. do. 4951st Mort. Deb. Stk. Red. |. Stock - 4 96 4 96 99 —102 99 —102 . fe 
100,000 Met 'Opoiitan Electric Suppl} .1to 100.000 i ) 73 oF 10 * 10%, 104 105 10g 10% 10}} | 104 +2 
76,121 | Do. $4 9, Cum. Pref. 1—71,106, £8 pt 5 14906 44% 14%, 5a 5 5 5& 54 | 5g +h 
290.0001 Do. 14% lst Mort . Deben. Stock 49, TOA 419; 109 —11 109 —113 
250,0001 Do. 834 % Mort. Deben. Stock a dem. | Stock 84% 4%, 8400 98 —100 99 —101 i. LI 
250,000 Midland Electric ( orpors ition, 44 lst Mort. Deb. 100 4196 i " 43 unu 101 99 101 1C1 " 
10,852 Notting Hill Electric Lig sht ing 10 6 95 7 14 15 14 15 le 
59,000 Do. do. | X% 1st Mort De Di. 100 4 96 | 4 k 100 102 100 102 
40,000 . James' and Pall Mall Electric Light, Ord. ; 144% | 144 144% 10% 134— 144 184— 14] 
20,000 Do, do. 7 Pref, 20,081 to 40 ORD 5 1% 1% 7 i 7 9 ^ 9 K 9 
150,000! Do. do. BA Deb. cc Red. 100 8495 34% 83 97 99 97 99 : 
12,000 | Smithfield Markets Electric Supply, í Ord. 5 24%, 4% 49 2k 21 21 24 —i 
50,000 Do. do. do. g í , Deb. (LOK k st ck 4 o6 4 pA 4 ' "6 HE 76 M) | » 
65,000 South London Electricity Supply, Ord 5 1195 8 9. 4 94 34 4 oA 1 
100,000 South Met. Elec. Lt. & Power (Ord.. 1 Nil Nil Nil t— 3 1 tà 
50,000 (Late Bla okhe. Hh oy id Greenwich 17 Pre i l Nil gi y^ 7 y lfa 1,’ 1i l2xd 
100,000 Dist. E.L.Co. | 44 55 Ist Deb. Stl 100 44% 4305 44^ 106 —109 106 —109 : 
80,000 Urban Electric St ipply, Ord... 5 5 «X, 5 96 59 ig—  4à 441 425 43 E + Py 
80,000 Do. do. 6% Cum. Pret. 5 5 o Y x b 5a bi— u i 
200,000 Do. do. $4 ist Mort. Db Stk. R ed 100 L4 14 105 107 105 107 e 
110,000 Westminster Electric Supply , Ord. 5 12 13496 14 13% 124— 13i 23— 13% 13 +k 
28.151 Do. do. Cum. P re m pD 5 ` 5 » 5 bi D Då 6x 7 
Shares not officially quoted :—Mackay Companies, ord., 414—42. Pref. 753—761. 
* Subject to Founders Shares. + Unless otherwise stated all shares are fully paid. 1 Interim dividends. 
MARKET QUOTATIONS, Wednesday, September 6th. 
Latest Fortnight's Latest Nortnight's 
CHEMICALS, &c, | Price, . | imeorDee | METALS, &c. (continued). Eee De orine: 
a Acid, Hydrochloric = .. peroewt 5/- T g Copper Sheet i ks .. per ton £84 ; 
a n "Nitric .. vy. — S per ewt. 22/- Ka 9 v od.. T a S per ton £84 T 
a ,, Ocalic.. ia i e percwt 82J. "E e ,  (Electrolytic) Bars . per ton £74 nn Jee 
a ,, Sulphuric... 0 per cwt. 5/6 T € oy i Sheets .. per ton £87 A “a 
a Ammoniac, Sal S per cwt. 42/- , | B Soy ne Rod .. per ton £81 m 
a Ammonia, Muriate (crystal) .. per ton £88 10 t € y " H.C. Wire per lb. ggd. Ves 
a te .. per ton £80 ae Ebonite Rod i T .. per lb. 8/8 A 
a Bleaching powder T = S. per ton £5 10 ae vi Sheet  .. ie .. perlb 8J- $ 
a Bisuipiide of Carbon Es .. per ton £15 bed n German Silyer Wire .. |... per Ib. 1/6 š 
a Borax. i .. per ton £13 : | hk Gutta-percha, fine ie .. per lb. 6/- to 7J- RS 
a Benzole (90 %) zs .. per gal. 7J- ; k India-rubber, Para fine .. .. perlb 5/7 to 5/14 inc. 
a (60 95) ds EN .. per gal. 5/6 | i Iron, Charcoal Sheets . per ton £18 T 
a Copper Bulphate per ton £20 v4 | i ,, Pig (Cleveland warrants) per ton 48/7 1/6 inc. 
a Lead, Nitrate ET - .. perton £25 vs i ,, Forgings, according to size per ton From £11 js 
" » White Sugar.. EN .. per ton £31 eu | i  ,, Scrap, heavy per ton 47/6 to 50J- vs 
Mh Elsa it T .. per top £27 d , i , Wire, galvanised No. 8 .. per ton AE e 
d ethyla iri per gal. 2/ : 
a Naphtha, Solvent (90 % at 160°C) per gal. 6/6 g Lead, English Ingot — .. .. per ton Pm 10} B 
a Potassium Bichromate, in casks per lb. 8d. 3 9 » Sheet .. .. per ton £16 . 
a Potash, Caustic (75/80 90) per ton £90 ! m Manganin Wire No. 28 .. .. per Ib. 8/- : 
a Potassium Cyanide ws per lb Tad. ! g Mercury " r bot. £726 à 
a Shellac ack be percwt 190/- | d Mica (in origina) cases) small . per 1b. 6d. to 1/- 25 
a Bulphate of Magnesia per ton £4 10 is T - medtum per lb 2/6 to 4/- T 
a Bulphur, Sublimed Flowers per ton £6 10 | FG » large .. per Ib. 4/6 to 8/6 | 
a $5 Recovered Sa .. per ton £5 10 p Phosphor Bronze, plain castings per lb. 1/1 to 1/3 ps 
a Lump .. per ton £5 P 5s rolled bars & rods per Ib. 1/14 to 1/8 : 
a Soda, Caustic (white 70 «X X) . Pperton £10 15 iss p ii ue EE & sheet per lb. 1A s 
"o stals à per ton £3 o Platinum .. per oz. 84/- - 
a Sodium ichromate, casks per lb 21d. e Silicium Bronze Wire .. per lb 104d. to 119d. ie 
‘a " Cyanide . per lb. "d. i Steel, Magnet, acc'd'g to desc’ p' n per ton £58 gis 
METALS, p r í » " in bars... ee ud a ee 
b Aluminium Ingots, in ton lots .. per ton £150 . g Tin, Block .. = rs -- per ton { to £153 "t 
b i Wire, in ton lots per ton £177 | Si n , Wire, Nos.1to 16 . per 1b. 1/10 T 
b Sheet, in ton lots .. per ton £175 M | p White Anti-friction Metals— zs ; 
b Babbitt's metal ingots : per ton £43 to £140 | A “ White Ant” brand per ton £46 to £70 | i 
e Brass (rolled metal 2" to 12") basis per lb "1d. jd. inc | j Yarns, 2/10s Grey Cotton, on sp'ls per Ib. Bd. ie 
€ , Tube (brazed) i per lb : | d | j » 6lea. Flax per Ib. 5gd. ux 
€ y » (solid drawn).. per lb . | « 3d. ine. j » Sply 10 lbs. Russian .. per Ib. 4*,.d. ZEE 
c , Wire, basis .. ‘ per lb. | 8d. | d. inc. j »  lOlbs.Russian,single .. per lb. 4£d. ES 
e Copper Tubes (brazed) per lb 103d. | ja: inc. j » 180 lbs. Jute rove per ton £11 | " 
€ » (solid drawn) per !b | lld. 4d. inc. k Zinc, Sh't (Vieille Montagne bnd. ) per ton £29 = 
g Co} Copper Bars (best selected) _ perton | £84 g 2 | | 


Quotations supplied by Messrs.:—a G. Boor & Co. ; b The British Aluminium Co., Ltd.; c Thos. Bolton & Sons, Ltd. 
Smith & Co.; f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward Till & Co.; i Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k '"N orris Ashby, Ltd. ; m W. T. Glover & Co., Lid. ; 4 P. Ormiston & Sons; ^ kae Matthey & Co., "Ltd. ; ; p The Phosphor Bronze Co., Ltd. 


;d F. Wiggins & Sons; e Frederick 
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Relative Cost of Gas for Motive Power.—4A paper 
read before the Canadian Society of Civil Engineers recently con- 
tains some useful information upon the cost of generating power by 
means of coal, producer, water and semi-water gas, and by gasolene, 
Or, as it is better known in this country, petrol. The results 
obtained from a number of engines, running 10 hours a day for 312 
days in the year, are ns follows:—Petrol:—The consumption 2 
petrol is one- eighth of a gallon per nB.H.P.-hour, and at 10d. 
gallon the cost per B.H.P. per annum is 325s. Coal zas :— With 


per ton, and the engine and producer working at 1 lb. of anthracite 
producing 1 B.H.P-hour, the annual cost of 1 p.H.P. would be 32s. 6d. 
Semi-water gas from gas-coke :— With an 80-H.P. plant on test, the 
consumption of common gas-coke was 92 lb. per B.H.P.-hour, and 
with coke at 16s. Rd. per ton, the cost per annum of 1 B.H.P. would 
be 24s. Water-gas from bituminous coal:— With reasonably large 
engines, 1 B.H.P.-hour requires ‘8 lb., which at 16s. 4d. per ton 
would show a cost of 20s. 10d. per annum per B.H.P. Of course, 
with fuel at other prices these costs would vary, but the author 


a gas engine of modern construction taking 15 cb. ft. makes out a very good case for gas-driven sets when producer gas 
per hour per B.H.P., the cost per annum er B.H.P., is used, and gives an interesting curve connecting relative power 
with gas at 4s, 2d. per 1,000 cb. ft, would be 195s. obtained from various qualities of gas, referred to semi-water gas 


Semi-water gas from anthracite:—With anthracite at 20s. 10d. having 150 B.TH.U. per cubic foot as a standard. : 


~ 
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METAL MARKET, 


Fluctuations in August, 
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ELECTRIC TRAMWAY AND RAILWAY 
EXHIBITION, 1905. 


DESCRIPTION OF INTERESTING EXHIBITS 


(Concluded from page 358.) 


Switchgear and. Instruments.— Perhaps the most noteworthy feature 
ofthe show of switches lay in the multitude of circuit-breakers. 
They were nearly all built on the same lines, but each one deserved 
minute study to gather the beauties of the varying details. All 
were fitted with what is now commonly known as the “loose 
handle," and many had some more or less ingenious time limit 
device. In traction stations, particularly, both of these refinements 
are most needful. . : 

The switchgear as a whole was solidly built, and gave us the 
impression that the day is now past when, switches go to pieces 
in the operators hand and heat at current-carrying pivots. 
Circuit-breakers, too, are designed so that they will continue to 
break heavy currents until further orders, and do not think it 
dignified to stick and let something else go first after a certain 
number of actions. d 

The instruments all seemed built to the same standard of ex- 
cellence, and some, perhaps, to the same specification. Scales were 
open and readable from afar, and most were translucent for illu- 
mination from the back. ! 

As our space has become very limited, it is not possible to give to 
the most interesting exhibits in this section the detailed descrip- 
tion which they deserve, and which we should like to allot them. 

Of MESSRS. J. G. SrATTER & Co.'s articles we illustrate (fig. 102) 
the remarkably simple time limit attachment for circuit-breakers. 
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Fic. 102.—STATTER TIME-LIMIT DEVICE. 
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The circuit-breaker armature is fitted with a small brass disk on a 
ball joint. When the current in the tripping solenoid reaches a 
certain value the armature and disk are drawn up to release the 


‘detent, but dashpot action intervenes, first, owing to the immersion 


of the ground-faced disk in glycerine, and until the overload has 
been maintained for a pre-determined time interval, the armature 
does not respond to the pull of the solenoid. Should the load rise 


dangerously, the action of the armature is instantaneous, as the 


dashpot action is then negligible as compared with the tractive 
force of the solenajd. | 

With this device the difficulty of “ floating” of armatures, due to 
a gradual increase in the load, is very effectively overcome, for 
when the pull is sufficiently powerful to overcome the “sucker” 
action, it has attained a force which brings the armature up with a 
considerable rammer blow against the catch. 

Their circuit-breakers are neat and strong. and are fitted with 
the loose handle which prevents the circuit-breaker from being 
closed on a short circuit long enough for the ammeter needle to 
swing over the scale. 

Fig. 103 illustrates their automatic battery regulator. A small 
motor works through a gearing and oscillating arm ; arranged just 
above this arm are two coils connected in series, one of these coils 
being stationary, and the other balanced so that a rise or fall in 
the pressure applied across the terminals would cause this coil to 
be attracted towards, or repelled from, the stationary coil. 
This throws into gear on the oscillating arm one of two small 
catches, one being operated when the small coil is repelled, and 
the other when it is attracted. "These catches engage in & notched 
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wheel which is connected'by steel bands to a multiple-way cell regu- 

lating switch. This switch is therefore brought up one cell ata 

time, cutting cells in or out until the voltage is adjusted. — - 
Without touching the special construction of their switchboard 


| 


_ 
t 


lit EE 


Fig. 104. Fig. 105. 


frames, we leave Messrs. Statter's stand after illustrating a novel 
form of magnetic blow-out fuse which needs no explanation. Fig. 
104 shows it biding its time, fig. 105 after heroically saving the 
situation (though our illustration shows the fuse intact ! ). 

Messrs. J. E. SPAGNOLETTI & Co. made their sensation with 
automatic signalling apparatus, of which we hope to give a detailed 
description in a later issue. The railway form has been installed 
on the Great Northern and City Railway and on the Central 
London, while the tramway variety is now perfected, and was to 
be seen in operation at the Exhibition. 

Figs. 106 and 107 show Spagnoletti's auto-battery regulator. 


The action of the apparatus is as follows:—If the voltage of the 


cells c should fall, the volt balance B, closes 
one of two circuits, which allows the current 
to pass round two relay coils Rc, which, on 
becoming energised, attract an armature A. 
This armature is fixed to a pivoted arm ra. 
The arm is kept in a vertical position when 
out of action by means of a spring S, this 
spring being fastened to one end of a bar B 
bent in the shape of a U, to the other end of 
which is fixed a similar arm Pa for the reversal 
of the switch. These arms are supported on 
sliding bearings. The centre of this bar is 
coupled to the axis of a half-throw magnet 
motor M by means of twolinks. At the bottom 
end of the arm a copper brush c makes contact 
with a brass plate when the arm is drawn 
over by the energised relay coils Rc. This 
action causes the half-throw motor M to become 
energised and starts the half-turn motion. In 
doing so it raises the U-bar B, but the arm being held over by the 
relay coils Re, it engages in atoothed wheel T w fixed to the spindle 
of the battery regulating switch Rs, and turns the wheel round one 
notch. 'This places the brush on the next stud, whereby it puts 
another cell into circuit. On completing this movement the motor 
releases a small switch sm, which breaks the circuit of the motor 
and allows it to regain its original position, A dash-pot D is fixed 
to the spindle of the motor to prevent it falling too quickly. 


Fic. 108.—BERRY-SKINNER, IRoNCLAD SWITCH, CASE OPEN. * 


If the voltage rises, a similar action takes place on the other side 
of the toothed wheel Tw. The volt balance switch Bs makes contact 
on the other side, this putting into circuit thef other two relay 


Fia. 106.—SPAGNOLETTI ‘BATTERY REGULATOR. 


coils Ry. In so doing it attracts the second arm Pai, and engages. 


the toothed wheel on the other side, on which the motor coming 
into action turns the wheel in the reverse direction, moving the 
brush back one stud, and so cutting out one cell. a. 
When the regulating cells are either all in or all out, the appa- 
ratus is thrown out of circuit by means of a projection on the 


hihi Wl 
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` Fra. 107. 


toothed wheel, which opens a spring contact switch x, thus break- 
ing the motor circuit and saving the motor from banging away 
unnecessarily. 

Messrs. Berry, SKINNER & Co. are among the few makers who 
have complied literally with the requirements of the Home Office 
with regard to switches for factories and workshops. Figs. 108 and 
109 illustrate the novelty clearly. . 


Messrs, EVERETT, EDGCUMBE'S display was of great interest. 
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Of their inkless recorder we shall treat at length later. It marks a 
new epoch in recording instruments, and every one who has to do 
with records, from the youth who covers himself with ink and 
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Fic. 109.—BrERRY-SKINNER SWITCH. 


profanity in his efforts to get the pens of the instruments in his 
charge to draw something between a giorious smudge and an 
occasional line, to the engineer who ought to read them, will sing a 
gloria over the new autographer. 

Fig. 110 is reproduced from a photograph of the Everett- 
Edgcumbe portable photometer in position. 


Fig. 110.—Evreretr-EpGcuMBE STREET PHOTOMETER. 


The criticisms and complaints which we hear constantly levelled 
against the comparative brilliance of electric lamps, either for 
public or private lighting, can be settled in a twinkling by this 


Fic. 111.—Connections oF WaATT-PHOTOMETER. 


handy arrangement, and it ought to find a place in every supply 
station. 

It embodies the following important points :— 

1. A portable electric standard is employed, which can be readily 
checked at any time, and is worked off a portable accumulator. - 

2. Lights of various colours can be readily compared. 


3. The scale reading has merely to be multiplied by the candle- 
power of the lamp employed, in order to give the actual illumina- 
tion on the photometer. 

4. The candle-power of the source of light under test is at once 
obtainable by means of a table from this figure, as is also the illu- 
mination on a horizontal plane, should this be required. 

The flicker arrangement is a modification of that employed in the 
Evereti-Edgcumbe laboratory photometer for arc lamp testing, and 
it is especially designed to get over the errors usually found when 
comparing incandescent electric lamps with arc lamps or incan- 
descent gas. 

No previous experience whatever is required in order to use it. 

Fig. 111 is the diagram of connections for the same firm's direct- 
reading watt photometer, by which a single adjustment gives the 
candle-power, the wattage, aud the efficiency of the lamp under 


Fic. 112.—EvERETT-EDGOUMBE D.C. LEAKAGE DETECTOR. 


test. The candle-power and efficiency of a batch of lamps can be 
determined in a few minutes in broad daylight, and irrespective of 
voltage. 

The correspondence in our columns on the subject of leakage 
indicators was sustained and spirited enough to remain in our 
readers' memories, and we imagine that the instruments on Messrs. 
Everett, Edgcumbe's sland which brought it about received as 
much attention as an incubator ata baby show. With the addi- 
tional advantage of Mr. Kenelm Edgcumbe to show them off, it is 
not surprising that they created considerable interest. The Home 
Office regulations make it clear that means must be provided for the 
immediate localisation of leakage, and that the ‘‘ means" must be 
kept in cireuit all the time, and must indicate a fault on any 
main. 

Under these circumstances, therefore, it is clear that neither the 
old-fashioned earth lamps nor the more modern voltmeter graduated 
in ohms (sometimes spoken of as an “ Ohmmeter "), will meet the 
conditions, which, in fact, cannot be entirely satisfied. 

Fig. 112 shows the type of instrument employed for two-wire p.c. 
insulated systems, and Fig. 113 shows diagrammatically the 
connections. 

When in the normal position, the instrument, which consists of a 
sensitive moving-coil milliampere meter, is connected to earth from 


EART 


Fic. 114. 


Fic. 113. 


the central point of a high resistance joined across the mains. 
This is the position in which the instrument is left continuously, and 
so long as the insulation of the two mains is perfect or equal, the 
pointer will remain at zero in the centre of the scale. The occurrence 
of an earth on either main is at once shown by a deflection of the 
pointer towards either the end of the scale marked “ + main faulty " 
or that marked “ — main faulty,” as the case may be. A really bad 
earth causes a relay, contained in the instrument, to close the 
circuit of a bell or lamp, so asto draw the attention of the attendant 
to the fact that something is wrong. 

It will be seen that the indications so obtained are only relative, 
and do not allow of the direct measurement of either the leakage 
current or the actual insulation of the mains. 

In order to enable this also to be done, two further stops are 
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provided, by means of which the instrument can be connected 
between the positive and negative mains respectively and the 
earth. Two readings (in milliamperes) are thus obtained and, by 
means of a specially calculated table, not only the leakaze current, 
but also the insulation resistance of each main can be at once 
read off. 

The table can be used by anyone, but is too large to be repro- 
duced effectively in these columns. 

The three-phase instrument is in general design very similar to 
the direct-current pattern, except that, in place of the two stops 
“4 ” and “—,” three are provided, one for each phase, A, B and 
C. The connections are shown in fig. 114, from which it will be 
seen that, when in the all-day or “normal” position, the instru- 
ment is connected between an artificial neutral point and the earth. 
The occurrence of a fault is at once shown by a deflection of the 
instrument, and by testing on the A, B and C stops, in rotation, the 
faulty main can be at once located. It must be remembered that 
the main giving the smallest deflection is the faulty one, while the 
magnitude of the readings obtained on the other two stops indi- 
cates the gravity of the fault. Unfortunately, in the case of three- 
phase systems, the same accuracy is not possible as is the case with 
the direct-current indicators. This is owing to the disturbing 
effects of capacity, &c. However, they comply with the main require- 
ments of the new rules, and are duly accepted by the Home Office 
authorities. i 

Messrs. Everett, Edgcumbe & Co., Ltd., are also furnishing sets 
of instruments for single-phase insulated, and for two-phase four- 
wire systems, ns well as for three-phase and direct current three- 
wire systems with earthed neutral, and for single-phase with one 
wire earthed, which last, although recommended by the Home 
Office, are not compulsory. | 

Messes. KELVIN & James WHITE’s stand contained their well- 
known line of marvels in instrument design, but we did not observe 
anything which is not already within the knowledge of our’readers. 

We illustrate (fig. 115) only one item from Messrs. NALDER 
Bros. & TuHoMPsoN's stand, although there was a complete line of 


Fig. 115.— NALDER Bros.’ NEw WATTMETER. 


measuring instruments on it. It is the new wattmeter invented 

by Dr. C. V. Drysdale, and presents certain points of novelty. 
^. "The instrument consists essentially of four fixed current coils, 
wound on soft iron eores, arranged to give a very intense field 
with a very small air-gap. Between the poles of the magnets are 
two flat coils wound with fine wire, which constitute the pressure 
coils; these are wound in opposite directions, and as each is 
arranged to havean equal number of turns, the self-induction of the 
pressure circuit is practically nil, consequently no correction has to 
be applied. Of these two pressure coils, the thickness of which is 
only 4 of an inch, one is fixed and the other is allowed to move 
vertically in the field produced by the current coils. "This vertical 
motion is transformed into a rotary one by means of a fine wire 
attached to the coil, which passes over an arbor to which the pointer 
is attached. To the pointer axis is attached an improved form of 
air damping which makes the instrument dead-beat. 

The advantages of this instrument are:—i(1) Owing to the ex- 
tremely small space taken by the pressure coils the magnet air-gap 
is very short in length, consequently a very strong field is produced 
which gives large force in the instrument, and at the same time 
renders the instrument unaffected by external fields. (2) The 
coefficient of self-induction of the pressure circuit being negligible, 
the errors at low power factors are very small; in fact, careful 
testing on this form of instrument shows that it can be guaranteed 
to within 1 per cent. with power factors as low as one-tenth. 

In addition to the standard instruments which are to be found 
on every switchboard, Messrs. ELLIOTT Bros. exhibited '* Groves's ” 
network ohmmeter (fip. 116) and a leakage indicator to comply 
with the new mining regulations. The former has been designed 
for testing the insulation resistance of a complete network without 
interrupting the supply. 

The makers sav:— The unreliability of a recording ammeter 
connected between the neutral main of a three-wire system and 
"earth," as an indicator of the soundness or otherwise of the 
insulation of the network under all conditions, is generally recog- 


nised. The ammeter readings are differential, and the instrument, 
moreover, may be shunted by a neutral fault. It is with a view to. 
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Fia. 116.—ELLIOTT, Bros.’ OHMMETER. 
\ 


correcting this error that this special ohmmeter has been designed 
by Mr. Groves. ‘ 

The “ Century ” testing set needs no bush. 

Theu there was the new reservoir inking device for recorders, of © 
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Fic. 117.— ELLIOTT Bros.’ INKING DEVIOE. ] 


which the figure (fig. 117) gives a view from the life. The pen isa 
simple capillary siphon with the supply end dipping into an ink- 
filled trough the width of the scale. 

Messrs. R. W. BLACKWELL & Co. exhibited a representative 
selection of LT.E. circuit breakers for all services, the overload 
pattern being fitted with loose handles. 

The STURTEVANT Co. made a great display of their “ Igranic " 
starting switches, of which the world has heard by this time, or it 
is no fault of the makers if it has not. We understand that 
their starters in one form or another will start anything from a 
horse-race to a rolling-mill, with one exception, for they will not 
start a fire. : | 

Messrs. Cowans, LTD., exhibited by the light of new white-flame 
arc lamps, for which special results are claimed, as novel a form of 
motor starter as we have seen, and one which seems to defy 
criticism. 

The resistance is made up of high thermal-capacity. box units, any 
one of which can be quickly replaced by a spare. The first move- 
ment of the hand-wheel closes automatically the D.P. enclosed oil- 
break switch, mounted on the side of the starter, and at the same 
moment excites the field of the motor. The resistance in series 
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with the armature is then cut out step by step. If the operator 
removes his hands from the controlling wheel the p.P. switch 
immediately opens, and the hand-wheel must be rotated to the 
first stop before the D.P. switch will close again. In this way the 
risk of burning out the resistance is obviated. If, in starting up, 
the operator cuts out the resistance too rgpidly, the D.P. circuit 
breaker will eut off the supply, and the starting operation must be 
begun again. If the pressure falls below 50 per cent. of the normal, 
the D.P. circuit breaker automatically disconnects the supply. The 
arrangement of this starter thus provides that while the resistance 
in series with the armature can be cut out step by step, it cannot be 
cut in. It is well known that it is in the cutting-in of the resistance 
that destructive sparking occurs at the contacts. Messrs. Cowans 


also exhibited maximum circuit-breakers of the magnetic blow-out . 


type aud the Andrews alternating-current discriminating release 
gear. l 
The portable watt-hour-meter for use on tramcars must have 
interested tramway engineers—and, let us hope, non-engineering 
managers— more than anything else on the ARON ELECTRICITY 
, METER, Lro., stand. It has the reputation of being a re ular knock- 


Fic. 118.—ARoN PORTABLE WaATT-HOUR-METER. 


about, and, like its prototypes, comes up smiling and remains 
accurate after the most severe thumping that a bad track can 
administer. Fig. 118 illustrates it. 

The ordinary clock meters for use on polyphase circuits, batteries, 
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Fig. 119.—ARox PREPAYMENT METER. 


&c., are well known, but the alternáting induction {motor meter is 
ic paratively new, especially in its combination with the Aron 
pue clock. As a prepayment meter it is illustrated in fig. 119. 
a a tariff meters are finding more favour now that this system 
ad HM is becoming better known. Fig.190 shows that it is 
by the Aron Co. in the form of a time switch combined with 

a meter. 
eae „Interest also is the combined meter and maximum 
: indice: teator, which is a development of the Aron clock meter. 
i Cator 1s actuated by the meter itself, and is consequently 
y accurate with the meter. It possesses the following 


mutis mo. 


*« 


1. The scale is equally divided down to zero. . 
2. Being combined with the meter, only one set of electrical 


Fic. 120..—AnRoN DovBLEÉ-TARIFF METER. 


connections is necessary, and only one piece of apparatus instead | 
of two. 

3. The time element, or sluggishness, of the instrument can be 
varied over a very large range, but is the same for all loads. 


Fic. 121.— ARON PORTABLE RESISTANCE, OPEN. 


4. Its price, especially in the larger sizes, is very much less than 
that of a meter and a demand indicator separately. 
The Aron portable resistance for providing an artiticial load 


ve 
NR 
Fic. 122.—DPonTABLEÉ RESISTANCE, CLOSED. 


for testing consumers’ meters on their own premises is delightfully 
ingenious. Figs. 121 and 122 show it open and closed. 

Messrs. FOXCROFT & Duncan were represented excellently by 
examples of the great range of instruments which they make. 
Unfortunately, none lend themselves to interesting illustration, and 
this we regret the more, as the quality of their work is so good that 
we should not like to be accused of giving it too little attention. 


Amalgamation of Italian Electrical Firms.— 
Following upon the lines of the recent amalgamation of manu- 
facturing firms in Germany, the Electrotechnical Co., of Turin, has 
joined the firm of Brioschi & Finzi, of Milan, the well-known 
makers of heavy electrical machinery. The combined capital will 
be approximately £200,000. 

Gas undertakings in Italy seem to be in a bad way. The Turin 
Co. has asked its shareholders to sanction a reduction of capital 
from £400,000 to £320,000. 5 og j 
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A FABLE IN VARIOUS STYLES. 


l (COMMUNICATED. ) 


ONCE ai a time there was a company which was promoted 
primarily for stud purposes, to speak in the expressive 
language of the stable. Such a sire was never before known 
in Company history if its virtues are to be measured by the 
numbers of its offspring. 

Incidentally the business of the Company aud of the 
little Companies, its sons, was to carry the people to and fro 
in tramcars. 

Having served the main purpose of the Company by being 
born, it was nevertheless the duty of the Company to main- 
tain its offspring : we will not say the unpalatable duty, at 
least it was the duty laid down by certain leval enactments 
which are not altogether in favour of breeding for pleasure 
only. 

Many men are good, punctual husbands, but bad fathers, 
and is is to be feared that the Company came within this 
category. 

To produce is one thing, to rear another, and to educate 
a third. | 

Production, as we have seen, was the Company's forte, 
but the other two items did not enter into its constitution, 
except, as the chemists sav, as traces. 

This was unfortunate for the children. 

Paternal instincts do not grow on gooseberry bushes, nor 
upon the trees which adorn a stock exchange. 

The Company thought that, perhaps, much might be 
learned from manuals for the education of the young, and 
it set about to learn the wisdom of a thousand parents. 

In many ways knowledge can be acquired, but the fruit of 
learning is the application thereof. 

When the paternal instincts are absent, the profoundest 
learning yields but barrenness. 

In a family of many children none are equal. Ages are 
unequal, talents are unequal, physical strengths are unequal. 

Features and garments may bear the family resemblance, 
especially the garments, but these things do not make 
equality. 

. But the Company treated its children equally. 

When even treatment is meted out level returns are ex- 
pected. From children ? No, from day labourers. 

But the Company expected even returns from its children. 

A parent may delegate part of his parental duties to 
another. Children are educated from the time they leave 
their mother's arms by these people. Nurses, governesses, 
tutors, schoolmasters, all should be chosen wisely and paid 
well. 

The Company appointed educational proxies, and some 
it chose amiss and paid well,and some it chose well and 
paid ill. 

When a child is sickly or deficient in any normal respect, 
its tutor must be chosen with special care and treated with 
particular distinction if it is desired that the child be not 
sickly and deficient all its days. 

But the Company, although annoyed at the necessity of 
rearing children at all, found from its manuals that children 
may bea source of pleasure to their parents, and it deter- 
mined to make the best of the circumstances by obtaining 
pleasure from its children. 

To the Company, pleasure and profit were indistinguish- 
able. Both had been derived in great measure from the pro- 
creation of children ; both should be obtained from their 
continued life. 

The Company overlooked the fact that when children 
give pleasure to their parents they are healthy, and in course 
of time they began even to persuade themselves that their 
children were as healthy as the children of others. 

In truth all the children suffered from an incurable 
disease almost from the day of their birth. 

Incurable diseases are often lingering, and are seldom 
discernible by any but the eye of the physician. 

À physician may palliate, though he cannot cure. 

Also there are veritable physicians, and there are quacks. 

To the man who has an overpowering desire to be well 
quickly, the physician is a charlatan, but the quack, who 
promises much and proclaims it aloud above the bang of 
drums, is well-deserving. 


So with the Company and its depressed family ; for when 
the tutors failed to make the children respond to their treat- 
ment, the Company blamed them, and said unto them: 
*: Wherefore do ye not obtain results comparable with—nay, 
better than the results that Company A. and Company B. 
obtin through their tutors from their children ? " 

And the tutors answered as it was given unto them to 
speak. Some spake from their heads and some from their 
hearts, and others even out of the coverings of their heads. 

At that time there was a country called America, and a 
portion of that country was called in turn the United 
States. 

The Company had heard of this country, and of the trams 
which ran there, and although it did not believe all that it 
read in its own manuals for the education of the young, yet 
it had no doubt at all that the people in the United States 
spoke and wrote nothing but the truth, and nothing more 
than a casual acquaintance with the literature of the subject 
sufficed to prove that, if English tutors could not educate 
children so that they might be fit to make gold-bricks out of 
the contents of a water-butt, there were hundreds in the 
United States who could do that and more. 

That much was clear from the papers. 

An emissary possessing the requisite knowledge himself, 
‘but with too much to do to apply it, was detailed to proceed 
to the United States in quest of a supply of new tutors. 

In due course a ship-load arrived in England, and was 
distributed amongst the family. 

These tutors had been impregnated in the land of their 
birth with a corrosive substance called hustle. It seems to 
have been an essence distilled from diseased nerves and the 
secretions of persons suffering from St. Vitus’ dance. 

- It was believed to be infallible as a cure for backward or 
stunted children. 

It is good to beat a walnut-tree, and it is at least salutary 
to thrash children. 

But the strokes should be tempered with discretion, if not 
with mercy, and it is unwise to carry correction to the point 


.* of extinction of the subject. 


Tutors are subject to the rule of their employers; and 
although it is not necessary that the parent shall be wise 
with the tutor’s wisdom, it is oft-times convenient that he 
shall be a man of parts. | 

Now the Company was full of the cunning that served it 
well—or ill—to overcome the less cunning, but of know- 
ledge to check the doings of ite tutors it had but small 
measure. 

So, therefore, when the horde of men from the United 
Ntates set out to bring the children of the Company into 
line with other children born in health out of the purity of 
chaste wedlock, they worked their wills without let. 

Then arose to Heaven the feeble wail of squeezed 
sucklings, and the louder call of the weaned, for the rule of 
the new tutors was as the rule of that Pharaoh, who 
demanded a tale of bricks, and gave no straw for their 
making. 

And daily the reports of the children’s progress grew 
brighter, and gradually the old tutors were sent out into 
the world to look for new pupils. 

Who will say how long the human frame will supply 
energy to the brain without assimilating food ? 

To this question the Company found the answer. 

Slowly, slowly, the records of the children grew worse, 
and the excuses of the Americans louder, until the Company 
realised that attenuation had been carried so far that nothing 
but prompt measures could prevail. 

Food therefore was administered, and for a time the sound 
of the quack was not heard in the land. 

Back in the ship went the men from the United States, 
but back came not the old tutors. 

Poor children ! Do you still live ¢ 


Ormskirk.—The U.D.C. recently applied for a loan to 
carry out an E.L. scheme in conjunction with the National Electric 
Construction Co., and the L.G.B. has intimated that as in the case 
of Wisbech T.C., the sanction of the B. of T. was necessary, and that 
before this could be obtained‘further powers must be secured under 
the E.L. Act of 1882. No definite action has been taken by the 
Council in the matter. 
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POWER GAS. 


Ix view of the undoubted future for gas power, it would be 
desirable that engineers should begin: to familiarise them- 
selves with the statistics relating to gas. There are already 
two distinct schools of thought in respect of the composi- 
tion desirable for power gas, namely, the hydrogen school 
and the carbonic oxide school. Pure hydrogen has a calo- 
rifie capacity of about 53,300 B.TH.U. per lb., whereas 
carbonic oxide has a capacity of 4,385 units, or about one- 
twelfth. Their relative density is 4',, so that per unit of 
volume carbonic oxide has a higher heat value than hydrogen. 
Equal volumes of the gases, in fact, combine with the same 
volume of oxygen, and therefore produce the same heat, but 
the available heat from hydrogen is rendered partially latent, 
and the product of hydrogen has a higher specific heat, 
which again is balanced by the density difference. Calo- 
rifically, the difference is negligible. On what facts do the 
two schools of thought rely ? 

To produce non-hydrogenous gas from, say, a coke or 
anthracite fuel, it is merely necessary to pass air through a 
thick bed of the fuel in a state of incandescence. The fuel 
is completely burned to carbon dioxide at the point of air 
admission, and 14,500 heat units are generated per pound 
of carbon. The passage of the hot gas through the upper 
layers of coke causes an absorption of a second atom of 
carbon, und the gas escapes finally as carbonic oxide, and 
carries 10,232 units of potential heat, and 4,400 units of 
sensible heat distributed in the 24 lb. of gas, which results 
from each 1 lb. of carbon consumed. The carbonic oxide 
contains, therefore, a potential heat power of 4,385 B.TH.U. 
per pound of gas, that is, 3 of 10,232. 

The gas producer never works with this perfection. Some 
of the CO, is not converted. Some oxygen gets tlirough the 
fuel uncombined, and the final gas therefore contains more 
nitrogen than the chemical minimum ; it also contains some 
COS, and owing to the presence of moisture in the fuel it 
contains a little hydrogen which arises from the decomposi- 
ton of the moisture, the oxygen being supposed to form 
CO with the fuel. Wide and shallow producers, in which 
the fuel is less consolidated than it is in deep producers 
with their greater depth or burden of fuel, are apt to 
be less efficient than the latter. At the best the pro- 
duced gas is not likely to carry a heat potential greater than 
1$$ of the heat value of the fuel, or, say, 70 per cent. The 
rest of the fuel heat has appeared in the form of tempera- 
ture. The gas is hot. 

The upholders of hydrogen gas aim to produce a gas less 
sensibly hot, so they blow steam into the producer, and in 
this way they cool the fire by absorption of heat in the pro- 
cess of splitting up the water vapour. Large percentages 
of hydrogen may thus be introduced and the proportion of 
nitrogen is reduced, but though these effects accompany the 
use of steam, there appears also to be inseparable, an increase 
of CO, The manufacture of hydrogen has not, in fact, 
been entirely performed by the waste heat of manufacture of 
carbonic oxide. Some carbon has been sacrificed in order 
that more hydrogen may be produced. 

The net result is, however, a gas of greater calorific 
capacity per cubic foot, because there is, on the whole, more 
combustible in it. The gas is much more explosive—that is 
to say, it burns more quickly and ignites more readily 
at a lower temperature than the poorer gas containing 
more carbonie oxide and less hydrogen. This is, however, 
held to be a fault of the hydrogen-bearing gases, especially 
in view of the conditions to which, in practice, a gas engine 
IS subject. 

The hydrogen gas will not permit of so much compression 
as will carbonic oxide. Too great a compression causes pre- 
ignition, and the engine, therefore, loses the advantage of 
high compression. By: reason of the action of the water 
jacket of a gas engine it is not desirable that prompt and 
perfect combustion should take place at the dead point. It 
i$ better that explosion should follow the piston, so that as 
combustion proceeds the heat developed shall be directly 
converted into work rather than into water jacket heat. In 
all gas engines there is an excess of oxygen taken into the 
cylinder. Those who advocate the poorer gas say that they 
can secure the full power of the engine by admitting more 
gas wud reducing the supply of diluent air. 


In the Mond system, the gas produced is very rich in 
hydrogen, owing to the fact that a low temperature of pro- 
ducer is brought about by the use of huge volumes of steam 
for the purpose of assisting to preserve the nitrogen of the 
fuel in the form of ammonia. 

The Mond and other ammonia-recovery processes can 
only be commercially adopted on a scale of considerable size. 

For small power work the suction gas producer is much 
employed. In this apparatus the air is drawn iuto the 
producer by the engine itself, and the producer is started up 
by the aid of a fan, or by a by-pass, to a chimney draught. 
When once established making gas, the engine is started 
and the producer closed, except to the engine and the inlet 
from the atinosphere. 

"There remains to be considered blast-furnace gas. The 
blast furnace is simply a very tall producer, heavily blown, 
and producing a gas containing about 27 per cent. of 
carbonic oxide and about 3 to 5 per cent. of hydrogen, 
which is about the desirable quantity that helps to spread 
ignition throughout the cylinder at a convenient velocity. 

From the introduction of lime and iron ore into the 
furnace, the gas is full of dust and steam, and it must be 
cooled to get rid of the latter, and washed and filtered 
through water screens and sawdust to get rid of the dust. 
This gas is being largely used in Belgium and in Germany 
for power purposes, and it is an ideal gas for use in gus 
engines, being capable of beariug a. high degree of. compres- 
sion. It is therefore much safer than the hydrogenous 
producer gases. 

To the list might be added the coke-oven gases, which 
are the complement of the coke-made producer gas, and 
consist of the volatile constituents of bituminous coal. Coke- 
oven gas is, therefore, a powerful hydrogenous tar-bearing 
gas of the illuminating gas order, and, therefore, more snit- 
able for use in small than in large engines, in which its. 
compression must be kept down to safe limits, in order to 
guard against pre-ignition. 

Different gas producers embody some one or other of the 
ideas above recounted. Perfect working is aimed at by such 
an arrangement of air entrance grate as will best conduce to. 
the flow of the air and the gas, into which it is at once more 
or less converted, through the body of the fuel. "The. 
tendency to-day is towards high producers, in which the fuel 
can settle down under the superincumbent load. For 
bituminous fuel, producers are made duplex, with provision 
for passing the volatile gases through the incandescent coke, 
so as to fix them by conversion to stable gases. Certain 
well-defined principles underlie the action of all, and 
engineers would do well to become acquainted with the 
thermo-chemistry of producer gas, so as to be able readily to 
calculate for themselves the economy of any particular 
method or process. b. 


PROTECTION AGAINST POTENTIAL RISES 
IN TRANSMISSION SYSTEMS. 


Ir is well known that in the operation of extra high potential 
systems of distribution of electrical energy, certain conditions tend 
to the production of dangerous rises in the potential of parts of 
the system. In order that these may be rendered harmless, 
it is essential that adequate means be provided to relieve the strain 
thus thrown on the insulation of the circuit, both as regards 
transmission lines and machinery. 

M. M. E. Dusangey, in a paper read before the Société Inter- 
nationale des Electriciens, discusses the types of apparatus now in 
use by various Coutinental companies for this purpose on systems 
working up to 30,000 volts. As predispusiug causes to pressure 
rises, hu mentions (a) Atmospheric intluences; |» Resonance; (c) 
A sudden break in the circuit; (V) Accidental contact with other 
systems at a higher pressure. The author divides protective devices 
into two classes: (1) Intermittent; (2) Coutinuous. Those in the 
former class are designed to give a momentary discharge to earth 
by way of a suitable arrangement of spark gaps, having means pro- 
vided for destroying the resultant arc, and a limiting resistance in 
the path of the discharge. The second class includes high resist- 
ances of liquid or metal wire always in circuit and arranged to pass 
any excess voltage to earth. These give a continual energy loss, 
and are known as “ overvoltage dischargers.” The location of such 
apparatus cannot always be determined originally, but as a general 
rule protective devices are placed at the entrance and exit of lines 
to and from sub-stations and power stations, and at the junctions 
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of undereround lines with overhead trunks. Other devices are 
added subsequently at such places as are found necessary. 


The author proceeds to deseribe several devices in use. In one 


T »ease (Societé .dilsnrergie . bleotrique dw- littoral Mediterranéan) 


lightning arresters are arranged with 16 air gnps in series for 10,000 
volts, each gap being 1°75 mm., and having eight carbon resistances 
of 250 ohms vach, arranged in series to-earth. For 30,000 volts, 48 
gaps and resistances totalling 8,000 ohms, are in use. ‘Asan “ over- 
voltage discharger ” the same company uses nine air-gaps of 1:5 mm. 
in series, with 10,000 ohms resistance in three sets arranged in A 
between the wires. . Lightning arrestere of the horn and magnetic 
blow-out types are also in use. When used as lightning arresters 
by the Société d'Energie Electrique de Grenoble et Voiron, a resist- 
ance of 8,000 ohms wet sand: to earth and one air-gap of 7 mm. 
are in combination for 15,000 volts. ~The same horn arresters, 
when connected as over-voltare dischargers, have 14,000 

15,000 ohms in series. Another company (Société Hydro- 
electrique de Vizille) uses earthenware tubes filled with water as 
limiting resistanees.- These are 80 cms. long for 10,000 volts. 
Still anather company (Cie Vaudoise des Forces Motrices des Lacs 


‘de Joux et de l'Orbe) arranges for a jet of water from a tank to fall 


into a metal cup connected to the earthed plate of a horu arrester. 
The water flows from these cups into a second tank kept at earth 
potential. A modification of this device (Société Hydro-électrique 


de Guiers) used as an over-voltage discharger, is an arrangement of. 


three water jets from an. earthed iron pipe, playing on terminal 
plates connected one to each line. 

The author concludes with the following suggested arrangement 
of protective devices:— Outside the station, protected from the 
weather, lightning arresters, of either the hori or marnetic blow- 
out type, are connected between each line and earth. Between 
this and the station, spark gaps are arranged in series between each 
wire and earth “by way of a high resistance’ to act as an over- 
voltage discharger ; this is arranged to operate at 50 per cent. excess 
pressure. Inside the station a continuons discharge of 0'2 to 
0:5 of an ampere takes place by wav of a high resistance to earth. 
Between this and the r.H.T. switches kicking coils are inserted, 
and again between the switches and machines similar kicking coils. 
Still another discharger of horn arresters and non-inductive resist- 
anees is connected in A betw cen the switches and machine kicking 
coils. Watt a 

That we still have much. to learn with regard to the running of 
these high potential sy stems Seems to be admitted by the author by 
his elaborate precautions against accident. 
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NEW PATENTS APPLIED FOR. 


Copied expressly for this journal by W. P, TunowPsox & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


ac c 


16,464. “A new or improved apparatus for electrically controlling the starting 
and stopping of air- compressing plants for lifting beer and other liquids, also 
applicabie for other purposes." -. R. AxprEisoN and W. T. Bostock. August 21st. 

16,891. = Improvements in electric heating apparatus." C. McIntyre and 
A. U. ALcuck. August 21st. 

16,905. “Improvements in and relating to electric alternating current ma. 
chines.” .P. A. J. DAPEYRADE. - (Date applied for under Patents Act, 1301, 
August 23rd, 1904, being date of application in France.) August 21st. (Comple te. .) 

16.936. ** Iiprovements in the electrolytic manufacture of copper wire strip 
or the like.” 3. 0. Cowrkn-CoLes August 21st. 

16,943. "Improvements in and relating to electric resistances.’ Tur 
Bririsnh Tuowsos-Hovsrox Co, Lro. (The General Electric Co., “United 
States.) August 21sf. 

16,45. “ Improvements in or relating to apparatus for automatically lighting 
and extinguishing electric lamps of a circuit at certain hours varying with the 
seasons.” EB. CAPT-LECOULTRE. (Date applied for under Patents Act, 1901, 
September 3rd, 1904, being date of application in Switzerland.) August 2Ist. 
(Complete.) 

16,9971. “Improvements in, or in and relating to, ccmmutators of dynamo- 
electric machines and electric motors." W. ARMISTEAD. August 22nd. (Com- 
plete.) 

16,983. — Improvements in magnetic trembler sparking plugs for electric 
ignition of gases." R. KENNEpY. August Zmd. 

17.009. “Improvements in electrically-operated fans." W. P. THOMPSON. 
(The firm of Reiss & Klein, Germany.) August 22nd. (Complete.) 

17,043. “lanprovements in electric alarm apparatus." W. ASHBURN and 
W.B. AsuBurs. August 23rd, 

17,050. "Improvements in the distribution of electricity on the overhead 
wire system.” J. Rossen. August 23rd. 

17,079. *: Improvements in and relating to receivers for electric waves." F. 
SCHNEIDER. August 23rd. (Coinplete.) 

17,04. “Improvements if and relating to electric train lighting systems,’ 
SIEMENS ScHUcKERT WERKE, G.m.b.H. (Date applied for under Patents M 
1901, August 25th, 1904, being date of boke dion in Germany.) August 23rd. 
(Complete.) 

217,091. ‘Improvements in audible electric signalling apparatus."' 
KiLnoy, 8. Evrisurp and EVERSHED & VIGNOLES, LTb. August 23rd. 

17.003. **Emnprovements relnting. to magnets for electrical measuring 
apparatus." J. Herman. August 23rd. 
= 17.106. “ Tinprovements in or connected with are lamps." 
M. V. ELY. August 23rd. 

17,107. “ hnprovements in or connected with enclosed arc lamps." E. R. 
Gno;k and M. V. Evy. August 23rd. 

17.133. “An improved life-guard to be attached and driven forward for 
electric tramcars, steam ears, engines, or any other locomotive driven on roads, 
rails or metala.” J. 8. BAILEY. August 24th. 

147.181. “Tmprovements in thermo- electric couplers.” THE BRITISH 
'lTHoMsox-HovsioN Co., Lip. (The General Electric Co., United States., 
August 2dth. (Complete.) 
e 17.183. *"Duprovements in and relating to mercurial vapour electric lamps.” 
J. Skwoinsns and EP. Harnisox, August 25th. 

17,204. “Improvements in dynamo-electric generators and motors." F. 

JOHNATON. August 25th. 
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17,222. e Improvements in electrical transformers for measuring’ appe 
ratus and the like." C. Ontverti and D. Garra. (Date applied for under 
Patents Act, 1001, Angust 25th, 1904, being date of application in Italy.) 
August 25th. (Complete.) 


47.23. ‘Wireless telegraphy;" W. HXunisos.* (Date &pplied for mnder 
Patents Act, 1901. August 26th, 1904, being date of application in United States.) 
August 25th. (Complete.) . 

17,235. ‘Improved construction of appliances for producing electric light 
displays." A. E, DAKHYL, A. GaLANTI and H. N. Daxny.. August 25th. . 

17,288. ‘* Improvements in electrodes for secondary batteries." H. E. Jor}. 
August 25th, 

17,243. *''Improvements in electricity meters." H. Arow. August 25th. 
(Complete. ) @ f] 

17,260. ‘* An electric indicator for showing at a distance the rise and fall of 
liquids in reservoirs and the like.” W.J. BrEsukIM. August 26th. 


17,270. “Improvements in or connected with electrical hand lampe." C.G. 
Napirn-CLAVERING.” August 26th. 


17,243. “Improvements in or applicable to automatic breakers for electrical 
apparatus.” H. Moonnovsk. August 26th. 

17,302. “Improvements in or relating to telephone or like transmitters.” 
HL A. CuTMORE and THE TELArPoD SYNDICATE, LTD. August 26th. (Complete.) 


17,908. “ A new or improved apparatus for producing electrical discharges.” 
H. J. Happan, (The Synchronous static Co., United Suites.) August 20th. 
(Complete.) 
.. 17,32, “Improvements relating to telegraphic signalling aystems.’’. .G. 
BoowN:r. (Date applied for under Patents Acts, 1901, August 31st, 1904, being 
date of application in Italy.) August 26th. Complete.) 

17,34. *'"Inprovements in automatic regulators for electric currents.” P. 
KENSNkDY. (Date applied for under Patents Act, 1901, November 12th, 1904, 
being date of application in United States.) August 96th. '(Complete.) i 
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PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THompson & Co., 322, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1904. 

KELkcrRIC Traction Systems. de Kando. (Rights under Patent, &c,, Act, 1901, 
not granted.) 14,239. June 23rd. 

ELECTRICAL FIRR ALARMS OR THERMO-INDICATORS. Cyon. 14,847. July Isf. 

AUTOMATIC TELEGRAPHIC APPARATUS. Damaskinos. 14,918. July 2nd. 

TELEMETER, APPLICABLE ALSO AS A CLINOMETER OR LEVEL AND FOR OTHER USKE}, 
Rule and Liles. 14,694. June 30th. 

ELECrRICAL MEASURING INSTRUMENTS. Still. «14,728. June 80th. 

Evecrro-MAGNETIC SIGNALLING DEVICES FOR SELECTIVELY OPERATING Two on 
MORE ALTERNATE SIGNALS OR THA LIKE. Willis. 15,068. July 12th. 

Exvectaic Circuit Breakers. Crompton & Co., Ltd., and Harris. 1§,618. 
July 13th. 

ELECTRO-MAGNETIC MECHANISM PARTICCLABLY FOR “USE IN RAILWAY SIGNAL 
Arrarkates. British Thomson-Houston Co., Ltd. (General Elegtric Co.) 
16,110. July 20th. 

MANUFACTURE OF ELECTRICAL RESISTANCES. Electric Equipment & fecurities, 
Ltd., and Ruzicka. 16,4122. July 25th. » 

MANUFACTURE OF ELECTRICAL Resiatances. Electric Equipment & Securities, 
Ltd., and Ruzicka, 10,4123. July 25th. 

MANUFACTURE OF ELECTRIC INCANDKSCENCE Bob:ks. Electric Equipment and 
Securities, Ltd., and Ruzicka. 16,425. July 25th. 

ALTERNATING CURRENT Motors. British Thouison-Houston Co,, Ltd. (General 
Electric Co.) 17,019. August 3rd. 

SUSPENDING OR SUPPORTING ELECTRIC MOTORS OR DIFFERENTIAL GEAR. OR BoTHu, 
on Motor Roan VEHICLES OR TRAMWAY VEHICLES. Ellie, (Soc. A. Vedrine 
and Cie.) 17,978. August In5th, 

INCANDESCENT ELECTRIC Lamp Sockets. British Thoinsog-Houston Co., Ltd. 
(General Electric Co.) 18,359. August 21th. 

RESIRTANCES FOR ELECTRICAL APPARATUS. British Thomson-Houston Co., Ltd. 
(General Electric Co.) 18,361. August 24th. 

MERCURY AND THE LIKE VAPOUR ELECTRIC. APPARATUS. 
Electric Co.) 18,446. Augugt 25th. 

SWITCH FoR ELECTRIC Circuirs. Farquhar. 18,596, August 26th. 

Coun-FREED Gas, ELECTRIC, OR OTHER METERS. Beaumont. 18,520. August 96th. 

ELECTRICAL CIRCUIT BREAKERS AND AUTOMATIC SWITCHES. Electric & Ordnance 
Accessories Co., Ltd., and Hall. 18,704. August 30th. 

MANUFACTURE OF ELECTRICAL INSULATING AND NOW-HEAT CONDUCTING CoxPo- 
sitions. Lake. (Soc. Anon. Matthey & Co.) 18,920. September Ist. - 

MULTIPLE CONNECTING SYSTEM FoR TELEGRAPHIC OR TELEPHONIC COMMUXI- 
cation, Arendt. (Date applied for under International Convention, 
October 24th, 1903.) 22,908. October 24th, 

MANUFACTURE OF INCANDESCENT ELECTRIC Lamps. Just and Hanaman. 28,899. 
Noveinber 4th. 

APPARATUS Fob TRANSMITTING ELECTRIC SIGNALS OR IMPULSES. 
299,354. December 3lst. 

ELECTRICAL SIGNALLING Apparatus. Holmes. (Date applied for under Inter- 

' national Convention, March 25th, 1904.) 29,531. December 31st. 

ELECTRIC SWITCHES. Zani. 12,340. May glst. - 

ELEcTRO-MEDICAL APPARATUS FOR THE es RATIYE TREATMENT OF DISEASE. 
Braun. 14,829. July Ist. 

CHARGING OF ELECTRIC ACCUMULATORS FOR SELF-PROPELLED VEHICLES. 
MeLaren. 15,283. July Rth. 

RELAYS FOR DIRECT CUKRENT AUTOMATIC CincvciT BREAKERS. Garrard and 

> Ferranti, Ltd. 15,249. July 8th, 

ELECTRICAL MEASURING INSTRUMENTS. Garrard and Ferranti. 15,290. July 8th. 


Carolan. (General 


Grabosch. 
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i 1905. 


TROLLEY RETRIEVERS FOR ELECTRIC RaiLways. Albee. 5,374. March 14th. 

Exvectatc Moror CoxTRoLLERS, Electric & Ordnance Accessories Co., Ltd., 
Hall and Garner. 5,782. Mareh 20th. 

RELAYS FOR TELEPHONES, TELEGRAPHONER, AND THE LIKE, Christensen. 6,176. 
March 23rd. 

TELEPHONE TuANSMITTERS. Gail. 7,508. April 8th. 

SystEMB OF ELECTRICAL DisrkipuTion., Lincoln. (Date applied for, under 
International Convention, May 3rd, 1501.) 8,907. April 27th. 

AUTOMATIC TELEPHONE Excaaxas Systems. Kugelmann. (Date applied for 
under International Convention, April 29th, 1904.) 8,975. April 28th. 

VAPOUR ELECTRIC APPARATUS, Ferguson. (Date applied for under International 
Convention, January 18th, 1904.) 965. January 17th. 

APPARATUS FOR REGCLATING VARIABLE Ratio ELECTRIC TRANSFORMERS. Lydall. 
1874. January 3ist. 

APPARATUS FOR CONTROLLING ELectric Motors. Barr. (Date applied for under 
International Convention, March "th, 1904.) 3,195. February 15th. 
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ACCIDENTS DUE TO ELECTRICAL 
SHOCK. 


CONSIDERING the magnitude of the electrical industry in all 


its various branches, and the number of men engaged in 
connection with tramway work, lighting and power, it 
cannot be justly urged that the number of fatal accidents 


due to electrical shock is sufficient to create serious uneasi- 


ness either with those engaged in the profession or with the 
public generally. At the same time it must be admitted 
that as such accidents are becoming more frequent, it is the 
duty of the profession to take the initiative in doing every- 
thing in its power to protect its members as well as the 
public. 

The constant increase in the use of high and extra high 
pressure must of necessity increase the risk to life, but it 
must also be remembered that a comparatively small pressure 
may prove fatal under certain conditions of contact or where 
the victim is suffering from neurosis or cardiac affection. 
In our present state of comparative ignorance of such 
matters, it is impossible to say definitely what does or does 
not constitute a dangerous pressure, and this is demonstrated 
by the well-known fact that shocks, with good contact, at 
2,000 volts or over have, with the exception of more or 
less serious burns, left the victim practically uninjured, 
while, on the other hand, under somewhat exceptional cir- 
cumstances a shock at less than 200 volts has proved 
fatal. 

The varied conditions under which accidents occur render 
it absolutely impossible to entirely prevent casualties, as 


complicated combinations of circumstances which cannot be 


forescen are sometimes the cause. Isolating, protecting, and 
fencing of dangerous plant, is to some extent necessary and 


desirable, but the utmost care and discretion has to be exer- 


.cised in order to prevent such means becoming indirectly a 


greater source of risk. Fencing and covering up not infre- 
quently render necessary operations more difficult to the 
attendants, and consequently produce a feeling of nervous- 
hess or uncertainty which is fatal to safety. 

All the methods of protection suggested by the Govern- 
ment Departments from time to time have taken the form 
of covering up, fencing, or isolating the dangerous plant. 
Such measures are alone quite inadequate to prevent acci- 
dents, and in some cases may increase the risk, while the 
officers in charge of, or responsible for, carrying out such 
measures risk prosecution in case of non-compliance. Under 
the Public Health (London) Act (Smoke Prevention) pro- 
vided the owners of works provide apparatus for the pre- 
vention of smoke, the men operating such appliances 


. can be fined for negligence or improper use of the same, 


and the principle should be extended to men Mm in 
dangerous trades. 

It goes without saying that all unskilled men should 
be rigidly excluded. from the vicinity of danger, par- 
ticularly live wires, connections or other parts, or when 
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it is imperative for them to work within the danger zone, 
they should be placed under the strict supervision of a 
responsible technical officer. Rules or regulations, however, 
can do little more than reduce the risk, as numerous accidents 
are caused jy direct disobedience resulting in serious or fatal 
accident. "There is also to be taken into consideration error 
in judgement or mental aberration on the part of the officer 


responsible, even when the charge of culpable negligence 


would be unjust. Cases have occurred where a skilled tech- 
nical officer has been required to disconnect a cable, trans- 
former or other apparatus in order to enable a workman to 
effect, alteration or repairs, and has been quite confident that 
he has done so, but has mistaken the connection and 
instructed the workman to proceed with his work on a live 
part, with the inevitable result of an accident more or 
less serious. 

It is not only the technical officer, however, that is at 
fault; men have frequently disobeyed orders directly and 
specifically given by their chief, and the only punishment in 
the power of the latter is to dismiss the offending man, which 


has but little effect in bringing the remaining staff to a . 


proper sense of their duties, and frequently does not affect 
the man who fills the vacancy at all. Many men disregard 
the rules for their protection, not only after repeated 
warnings, but after they have suffered more or less severely 
for their folly. Familiarity breeds not only contempt, but 
thoughtlessness, and even carelessness, and in this skilled 
technical men are often equally culpable with their less 
accomplished staff. Although accidents to technical men 
are comparatively rare, they are by no means unknown, and 
while a feeling of uneasiness and responsibility sometimes 
engenders nervousness and probable accident, undue con- 
fidence, familiarity, or absence of mind, are far more liable 
to result in disaster, and have been the prime causes of 
accidents of this character. 

The question of how to entirely prevent accident, is one 


that, with a fallible humanity, it is hopeless to consider, but 


that measures can be taken to largely minimise them is 
certain, provided it is proceeded with on proper and con- 
sistent lines. It is useless to expect the Home Office or 
Board of Trade to prevent accidents or even to minimise 
their occurrence to any appreciable extent ; both bodies are, 
toa large extent irresponsible, and the best, they have done 
is to issue multifarious regulations of a more or less 
impracticable character, which, when adopted, have shifted 
or increased the responsibility upon those who are powerless 
to enforce them. An interim report of the Select Committee 
of the Home Office upon dangerous trades—electricity works 
—published some years ago, contained certain recommenda- 
tions, many of which were impracticable, if not absurd, and 
others which would increase the responsibility of the chief 
engineers without considering the responsibility of the staff 
at all. The mountain in labour brought forth a molehill, 
and the proposed regulations have been shelved, if not 
forgotten. 

In our opinion the whole matter of accidents due to elec- 
trical shock should be seriously taken up by a Special Com- 
mittee nominated by the Institution of Electrical Engineers, 
and powers provided to enable them to obtain evidence upon 
oath if deemed desirable. From the evidence collected, a 
valuable set of regulations might be framed, dealing not only 
with the responsibility of the employer and management, but 


giving them power to enforce such regulations amongst their 
staff, or obtain punishment for their default in a Court of 
Summary Jurisdiction. A short Bill could be promoted for 
the purpose. In the meantime a few suggestions may not 
be out of place :— 

1. All dangerous or live parts should be enamelled bright. 
red, and notices prohibiting any unauthorised person coming 
within 6 or 10 ft. (depending upon circumstances) should be 
printed large and fixed in a conspicuous position. 

2. All dangerous or “live” parts should be protected 
against accidental contact as far as is consistent with con- 
venient operation, but the operator should on no account be 
unnecessarily hampered in his work by guards, covers, or 
fences. 

3. No unskilled workman should ever be allowed within 
the danger zone, and skilled workmen should only be 
admitted in charge of a technical officer and acting directly 
under his supervision. 

4. The use of rubber gloves should be insisted upon when 


working within the danger zone—w'hether the paris ure 
“dive or not—and all parts to be worked upon should be 
efficiently and securely earthed after having been disconnected 
by a responsible officer. | 

(N.B.—The portion in italics may occasionally have to be 
modified at the discretion of a responsible officer when the 
parts are “dead” and earthed.) 

5. The person required to use rubber gloves should be 
made responsible for seeing that they are in good condition 
and should refuse to use them unless they are quite sound. 

. 6. Technical officers must cultivate calmness and presence 
of mind under all circumstances, and ever remember that not 
only their own lives but the lives of their staff are largely in 
their care. 

7. Instant dismissal should in every case follow a 
deliberate breach of the regulations. 

8. Frequent first aid and resuscitation drill should be 
practised by as many officers and members of the staff as 
possible. | 

The Electrical Review of New York for August 26th, 
refers to a paper on “Electric Shock," read by Mr. 
E. E. Noble, construction superintendent to the Cleveland 
Electric Illuminating Co.,* before the Ohio Electric Light 
Association, which deals in part with certain experiments 
on animals, the current being taken from a supply at 
2,300 volts. From the results certain conclusions are 
arrived at, but as no details are given in the Review, it is 
impossible to express any opinion either upon the conclusions 
or the methods adopted in carrying out the experiments. 
It would, however, appear’ obvious that any experiments 
earricd out either upon animals or human beings must be 
comparatively valueless on account of the number of factors 
invo'ved and the impossibility of knowing all the conditions. 
The resistance of the skin varies constantly, while the con- 
tact may be good or bad in varying degrees. Again the 
shock may be at a pressure very much higher or lower than 
that of the original source of supply due to inductive effects, 
capacity discharges, shunts and many other causes. Mr. 
Noble is of opinion “ That an important factor in a fatal 
electric shock is the action of the current upon the heart 
itself, and unless a relatively large part of the current passing 
through the body traverses the heart, the shock may not 
prove fatal.” ` 

It is questionable however, whether he is right in this 
assumption as the cross-section of the heart is small in 
proportion to the cellular tissue of the body as a whole, and 
therefore the greater part of the current would probably be 
shunted. This is, however, not a matter upon which anyone 
should dogmatise ; at the same time there is evidence that as 
a rule the paralysing effect of the current upon the nervous 
system, including the sołar plexus, is responsible for 
suspension of animation, if not death, and that the stoppage 
of the heart and lungs, being paralysed, naturally follows. 
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The discoloration of the skin usually noticed may be due to 
the electrolysis of. the blood in the capillaries, especially if 
the skin is moist with perspiration, or it may be due, at any 
rate in some cases, to electrolysis of the blood generally. 
The peculiar tarry consistence of the blood lends colour to 
this assumption. 

Assuming, however, that Mr. Noble’s idea is correct, his 
proposed remedy is hardly practicable. He says “ if some 
method can be devised for diverting the greater portion of 
the current around the heart, the number of deaths from 
electric shock will be greatly lessened, perhaps almost 
eliminated." Of course, this idea is a very old one, and a 
heavy metallic conductor passing from metal bracelets ou the 
wrists along the arms and down the body to metallic soles 
on the boots has not only been suggested long ago, but, we 
believe, has been used, although we are not aware that 
anyone has been bold enough before to suggest encasing an 
average workman in a shirt of mail next his skin. We think 
that if the American workman would consent his English 
ronfreres would certainly object. 

Metallic shields or protectors about the body are ‘far more 
likely to cause accident than to avert it, and the condition 
of an unfortunate workman who succeeded in short-circuit- 
ing a power station plant, if the automatic cut-outs failed to 
act, may be better imagined than described. As already 
suggested, it is wiser to insulate a workman, earth the parts 
operated upon, and allow him only to work under the strict 
and constant supervision of a technical officer. 

We give on another page a list of the accidents which 
have occurred since July, 1904. ~ 


ARISING out of a controversy which has 
el ape recently been waged in our ‘ Corre- 
Internal Trade, SPoudence ” columns between the chairman 
of one of our large manufacturing com- 
panies and one of his-critics—a correspondence which began 
with quotations of figures of import trade and which con- 
cluded with the ethies of the question known as fiscal—a 
correspondent (whose letter we published in our issue of 
September 8th) wrote to us suggesting that a committee 
of members of the Institution of Electrical Engineers who 
belong to the Royal Statistical Society, should be delegated 
hy the Council of the Institution to inquire into the subject 
of the compilation of commercial electrical: statistics. The 
suggestion has such potentialities, that we feel inclined to 
point out the limitations and parallel precedente for the 
collecting of such information. 

[u these colwmns—and to an even greater extent in the 
pages of our contemporaries—Mr. W. Pollard Digby has asked 
from time to time for the collection of statistics of internal 
trade. [t must not be imagined that the need for these is a 
discovery of Mr. Digby's, although the emphasis which he 
has laid upon their deficiency might lead some people 
to think so. ln a  measure—a poor one it is 
true—the statistics of our railway systems roughly indicate 
the extent of our internal activities in any year. Railway 
statistics, compiled with the minute detail which characterises 
the enumerations of the Government of India, go even 
further, as, in addition to dealing with total volumes carried, 
the weights of specifie articles, raw and manufactured (to a 
total number of 35 main and numerous sub-headings), are 
recorded in each year. 

The statistical registers of certain of our self-governing 
Colonies go further still, for they contain particulars of the 
numbers of factorigs of different classes, the number and sex 
of the hands employed, the amount paid in wages, the 
horse-power of the plant installed (whether steam, electric, 
water or gas driven), the capital value of the site and of the 
machinery installed, the value of the raw materials reccived 
Unoluding fuel and semi-manufactured articles for working 
np) and the total value of the works output during the year, 


Voluntary efforts on a smaller scale among certain trade 
associations in this country, such as the British Iron 
Trades’ Association, have collected for the information of 
their members, particulars of the volame of the output of 
certain articles. We believe the Alkali Manufacturers’ 
Association does the same thing. These reports are private, 
and to secure a perusal of them is no easy matter. 

In the collecting of such statistics by a Government 
Department, a natural reticence exists on the part of the 
manufacturer for fear of disclosing information regarded 
as confidential. In the case of small industries in which the 
number of factories could be counted on one hand, we find, 
in certain of the Registers which we have studied, that such 
information is not published. In the United Kingdom the 
electrical industry is a large one, and it would not be impos- 
sible to devise schedules which should measure the value of 
the total factory output under certain headings, and at the 
same time anonymously and discreetly shield the identity of 
the firms in question. A strong sub-committee deputed by 
the Council of the Institution of Electrical Engineers, with 
each member bound in honour to secrecy, could deal with 
the matter expeditiously and efficiently. Then we should 
have internal and external trade shown in their right pro- 
portions. 

Sooner or later, Parliament will follow the example of the 
self-governing Colonies, and insist on returns of this nature. 
At present, however, the Imperial Parliament has a greater 
affection’ for grouse shooting than the establishment of a 
Ministry of Commerce, or the third reading of Electric 
Power Bills. We therefore turn to the Council of the 
Institution, and ask whether a tentative appointment of such 
a sub-committee might not be made ? 


THE Colliery Guardian cites some tests 
Y 


Danger of made by Mr. H. Hal, H.M. Inspector of 
Ta p Mines, upon the immersion of an incan- 
Coal-Dust. descent lamp in fine coal-dust from the 


Arley and Orrell Five-Feet Mines. 

In one instance, after the lamp had been buried an hour 
and a half, the temperature rose to 700° F., and smoke was 
produced. In another hour the dust was red-hot and caked 
where the lamp had been lying, and gas and smoke issued 
for half an hour afterwards. ` | 

An incandescent lamp under ordinary atmospheric con- 
ditions will not become very hot, because it is able to radiate 
freely, and can part with all the heat it generates without 
rising to a dangerous degree of temperature above its sur- 
roundings. But coal-dust is av insulating material—a heat- 
insulator we mean—and_ since the lamp can no longer throw 
off heat freely, such heat must accumulate until the tempe- 
rature attains a dangerous elevation. A curious fact noticed 
was that in one case where the lamp failed and the current 
ceased to pass, the temperature rose more than 200° in 
the half hour following the explosion, which séems to show 
that, once heated, the dust continued to oxidise. It is 
obvious that dangerous fires may be caused by tlie incan- 
descent lamp, even if laid upon a heap of dust. 

One of the constituents of coal gas, namely, methane, 
ignites at 650? C. This is much higher than any lamp will 
attain if not buried, and a simple safeguard for ordinary use 
should be found in the ordinary four-bar cage with which 
lamps are employed about boilers. Such a cage would hold 
the lamp from actual contact with any neighbouring sub- 
stance and enormously diminish risk. The primary fact to 
bear in mind is, that however small a source of heat may be, 
the heat is cumulative where the surroundings are non- 
conducting, and with a perfect non-conductor there is no 
€ of temperature short of the temperature of the filament 
itself, 

Bituminous coal-dust bas been ignited even by sparks 
from a brake rim. There is no real danger from the heat of 
the lamp freely suspended, but it is us well that the dangers 
of buried or half buried lamps should be known. 


D 
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ELECTRIC SHOCK FATALITIES. 


THE following is a list of the fatal electric shock accidents 
that have occurred in the United Kingdom from July 28th 
last year up to date, and have been reported in our columns. 
We have not included the fatal third-rail accidents on clec- 
tric railways :— 


Date of accident. Occupation of victim. Character of accident. 


` t 
July 28, 1904 | Ironworks labourer | Grasped at electric lamp 
‘Acklain Ironworks). to save fall. 
Labourer (Metropolitan Putting iu new cable at 
Electric Supply Co.). manhole at Manches- 
ter Square. Cutting 
pipe. Current on at 
tine. Nogloves used 
500 volts). 
Engineer, watching , Came into contact with 
readings during test brushes (300 volts). 
of turbo - generator 
at Walker-on-Tyne. 
Colliery employé 
(Ferryhill, Durham’. 


Aug. 19, 5, 


Sept. 6, ,, 


Received shoek when 
grasping bare “ Rap- 
per” signal wire: leak- 
age from terporary 
wiring. 220 volts; 

l damp. 

Sub-stationemployé.ap- Dusting switches with 

prentice, aged 18 gloves ou; found dead 
| (Scarborough Elec- with head 3 in. from 
| tric Light Co.). | nearest terminal; left 
| hand hanging by side. 
| | ; 130 volta. 

' Miner (aged 21) em-' Found dead grasping 

ployed Eldon electric cable supply- 
| Colliery, Bishop ing current to coal- 
| Auckland. cutting machines. 

Jan. 6 1905 | Clockwinder at work | Clock gong operated by 

| in Leeds Market current from lighting 
mains (200 volts alter- 
nating) ; clockwork 
electrified at intervals. 


Sept. 21, ,, 


Sept. 27, |, 


October  ,, 


Hall clock tower 
(weak heart). 


adjusting rectifier, 
1,900 to 2,000 volts; 
l no gloves used. j 


| 
Islington electricity 
May 26, , Bricklayer's labourer | Employed on crane 


Feb. 8 ,, Foreman electrical | Searching for leakage 
engineer EI under engine house, 
Vaughan & Co, touched live wire and 
Middlesbrough). fell into well. 

Jan. 28  ,, Electric pump driver | Fuse nipped between lid 
at colliery at! and case of c.i. fuse 
Tredegar. | box; ineffective 

earthing. 
April 7  ,, Senior shift engineer | Received shock whilst 
| 


works, 


(Gateshead Railway sweeping walls; 


shops). grasped wire presu- 
mably to prevent 
falling. 


June 23, ,, Master electrician (Ken- | Employed in basement of 
premises adding an 
extra light. Cut wire 
with pliers when 
current on; earth 
damp; nails in boots; 
200 volts. 
Workman at Tube; Found dead across iron 
Works, Airdrie. rail guarding clec- 
tric switch of scarfing 
machine. 
Electrician at Neasden | Entangled among live 
Wires in transformer 
chamber ; chamber 
not locked, but in- 
structionsnotto enter; 
11,000 volta. 


: nington). 


June 27, ,, 


July 17, ,, 
Power Station. 


Aug. 18, ,, Bricklayer. District | Removing floor-plates in 
Railway sub-station, sub-station; chamber 
Whitechapel. not locked. Assumed 


plate caught on feeder 

switch. 

Electrician, employed | Chamber kept locked; 
high tension cham- deceased, after point- 
ber, Hastings Tram- ing out dangerous 
ways. parts to labourer, ac- 

cidentally brought his 

own hand into con- 
tact with live part of 
switcb. 


Aug. 28, ,, 


New Zealand.—The New Zealand Customs authorities 
have lately given a decision to the effect that “carbon plates for 
galvanic batteries" are to be classified as " machinery, electrical 
and appliances," the duty being.10 per cent. ad valorem. 


a 


NOTES ON THE LOCALISATION OF CABLE 
FAULTS, 


By HENRY JOSEPH. 


So much has been written lately on the subject of the final 
localisation of faults on underground mains, and so much 
personal recrimination has been mixed up with the various 
items of information which have been recorded, that it is 
with some degree of trepidation that the present writer 
enters the lists. " 

The object of this article is not so much to suggest new 
methods, as to investigate the conditions under which tests 
already published are likely to be useful, and to ascertain, if 
possible, what steps should be taken to find the position of 
a fault, the nature of which is such that no test known to 
the writer can be applied with any degree of certainty. 

In writing these notes, the author has in mind more 
particularly the conditions appertaming to a three-wire 
continuous current system with the neutral earthed at the 
station. 

On such a system, the faults may be roughly divided into 
three classes, irrespective of the kind of cable :— 

1. An earth on one or more conductors, but no break of 
continuity. i | 

2. A short between two or more conductors, but no earth 
or break of continuity. | 

8. A length of cable completely burnt out. 


].—AN EARTH ON ONE OR MORE CONDUCTORS, BUT NO 
BREAK or CONTINUITY. 


An kKarth on One Conductor —This may be a fault 
detected in its early stages, and is, on the whole, the simplest 
to localise, it being the ideal condition under which a loop 
test may be taken. This is probably the most accurate and 
reliable test for this class of fault, since its accuracy depends 


t 


Fic. 1. 


F1c. 2. 


only on. the homogeneity of the cable, testing leads, and 
slide wire. As this test is doubtless familiar to most of 
your readers, it will not be necessary to describe it. Fig. 1 
shows the modification used by the writer, the supply in 
series with a lamp being used instead of a battery, and the 


current returning through the fault and earth to the middle 


wire at the station. 
An Earth on Two Conductors.—The same method is 


applicable in the case of an earth on two conductors, the 


sound one being used to complete the loop with either of the 


faulty ones (fig. 2). . 

An Earth on all Conduclors.—1f. all. three conductors 
are earthed, it is necessary to run a test wire over ground in 
order to complete the loop with one of the faulty conductors 
(as in fig. 3), and as its section should, in order to ensure 
accuracy, be comparable with that of the cable under test, 
this method is not to be recommended, especially where the 
length of cable is long, or the thoroughfare a busy one. 

Some fall of potential test, such as that suggested by your 
correspondent “ B. S. H.” and others in recent issues of the 
Review, might be used in this as well as the two previous 
vases, but where all conductors were earthed, these methods 
would also require a test wire. b m 

Fig. 4 shows a modification which gets over the difficulty. 


A current from an, automobile accumulator, regulated by 


e 
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means of a resistance, is sent through the fault. An 
ammeter is put in circuit, and voltage readings are taken 
. simultaneously at either end of the cable. v, = fall of 
potential along two conductors + the fault, and v, = P.D. 
across the fault, whence the distance up to the fault can be 


Fic. 3. 


Fic. 4. 


calculated from the known resistance of 1 yard of the cable 
in question. | 
Check readings should be taken between each of the 
three pairs, and the mean distance marked on the ground. 
Similar readings should also be taken from the other end, 
and if the two points do not quite ágree, the ground should 
be opened at a point midway between them. 


As a further check, and to prevent confusion arising . 


through an E.M.F. at the fault, the battery should be reversed, 
and another set of readings taken. Of course, the supply 
" may be used through a bank of lamps, but the writer prefers 
a battery as it is more convenient, and is -not liable to be 
upset by earth currents to the same extent. 

The two voltmeters are ordinary cell testing instruments 
calibrated to the same standard. | 


II.—AÀ SHORT BETWEEN TWO OR MORE CONDUCTORS, 
BUT NO EARTH OR BREAK OF CONTINUITY. 


Where the fault consists of a short unaccompanied by an 
earth, a loop test can only be used if there is one sound 
conductor, as in fig. 5, or if it is possible to lay a test wire 
along the ground. | 

. The voltmeter method is also applicable as in the previons 
case. ` 

If the cable be a distributor, with a number of services, 
the following method is useful whether the conductors are 
earthed or not. 

A steady current, either from the supply or a battery, is 
sent through the fault, and readings v, V,, V, &c., taken 
at consumers’ terminals, between two of the faulty con- 
ductors (assuming that the neutral is shorted on to one or 


1 


Fic. 5. 


both of the outers). (See fig. 6.) These readings are taken 


at all service cut-outs along the whole length of the dis- 
tributor, one set, V,, V,, V,, &c., from positive services, and 
another set, v,', V,', Y,, &c., from negative ones, a tape 
being run from house to house at the same time. 

These voltage readings will continue to fall as we get 
further from the source of supply, and will finally remain 
stationary when the fault has been passed, the final readings 


being the P.D. across the fault. 


> 

A curve is now plotted, as 
in fig. 7, the ordinates being the voltage readings at, say, 
the positive consumers’ terminals, another curve being 
plotted as a check for the negative ones. — — 

The point, F, at which the sloping line crosses the hori- 
zontal one gives the position of the fault. The writer uses 
a small pad of sectional paper for this purpose, and has 
found this test exceedingly useful for localising a fault on a 
cable supplying a number of public lamps. 


IIT.—A LENGTH OF CABLE COMPLETELY BURNT OUT. 


This is the most common type of fault on a system which 
is either not fused in the network boxes or is fused heavily, 
as, indeed, it should be, in order to keep the supply going in 
the event of a comparatively small fault, rather than try to 
save a few yards of cable from destruction. 

In the case of a three-core or concentric armoured cable, 
this type of fault usually leaves only a charred mass sur- 


—————2» VOLTS 


E 


—————————». YARDS 
Fic. 7. 


rounded by partially fused armour, the conductors at either 
end of the fault being fused into a solid lump with the 
armour, forming two earths of different resistances. 

If the soil is wet, a P.D. may be set up between the steel 
and the copper, thus tending to confuse any attempt at a 
test. 

If the cable be a distributor, we can proceed as in fig. 6, 

taking voltage readings at consumers' terminals in order to 
test for continuity, and to ascertain, when the fact that the 
cable is burnt out is determined, between which pair of ser- 
vices the break has taken place. 
. The readings will, of course, fall as we get nearer to the 
fault, and may finally fall to zero when it is, passed, but the 
probability is that there will’still be a P.D. owing to an 
E.M.F. at the fault on the second length of cable, which may 
be variable, and thus lead to some confusion. | 

To obviate this, the battery should be reversed, and a . 
second set of readings taken. With care it should now be 
possible to definitely ascertain that the cable is severed, aud 
tolocate the fault as between two adjacent services, and 
finally to cut out the faulty length, and supply the con- 
sumers from either end, if the distributor be part of a ring. 

If the length of cable thus made dead be a long one, or if 
it be & feeder, the difficulty now arises of finding the exact 
position of the fault. To do this the writer cannot suggest 
anything more scientific than cutting the cable half way 
and testing for the fault with a galvanometer, repeating 
the process, until the faulty length is reduced to one that 
can conveniently be relaid. Obviously no loop test is 
possible, since there is no available end of cable to short 
circuit, in order to compiete the loop. 

Iu the same way it is clear that any fall of potential test 
is out of the question, since we have to deal with two 
unknown quantities in the form of two shorts of unknown 
resistance. l 

Mr. Quin, in 1897, suggested a method in which two 
induction, coils, with contact. breakers of different lengths, 
were connected to either end of the cable, and a telephone 
receiver in series with a coil of wire was carried over the 
route of the cable. The fault was supposed to be found at 
a, point where the notes from the two induction coils 
clashed. | 

All these telephone methods are liable to be upset by 
the armour of the cable, iron troughing, gas or water mains, 
in the ground, or stray currents from neighbouring tramway 
systems. 

The writer would be glad to hear of any satisfactory test. 
for a fault which has resulted in the severance of all con- 
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ductors, or of one or more of them without contact with the 
remainder. 

So far the case has not been considered of one or more 
conductors being severed without a short or earth, but here 
again the same difficulties are found in applying a test. 


The preliminary test at consumers’ terminals—in the case 


of a distributor—is, of course, simplified by the fact that it 
is only necessary to apply a little “ juice” at one end, and 
“ feel ” for continuity. 

The writer has only once experienced this type of fault on 
a distributor, although several have occurred on public lamp 
services, through a bad consignment of cable being used ; in 
this case the rubber apparently contained some foreign matter, 
which rotted away, and left a free-passage for moisture which 
tinally corroded the copper right through. 

The distributor referred to above was a three-core *1 in. fibre 
insulated, lead-covered cable fed from one end only, and it failed 


by corrosion in the same way, probably assisted by electro- ` 


lytic action, through a hole in the lead. 

Arcing had evidently taken place at the finish, aud the 
distributor fuses blew, the conductors clearing themselves 
from earth and one another. Fortunately, the fault had 
occurred between two services within a dozen yards of one 
another and was thus quite easily found. 

Another type of fault which is likely to be troublesome is 
an intermittent earth. This may occur through an accumu- 
lation of moisture setting up an are which soon evaporates 
the water, or i& may be caused by contact between a bare 
conductor and the edge of an iron trough, for instance. 
In either case it is more likely to occur on single conductors 
laid solid in metal troughing, or that most iniquitous system 


Fic. 1.—PvMP ENDS or THE TURBINE UNITS. 


box, of a section and length equivalent to a definite number 
of yards of -1 cable ; two 5-volt voltmeters with centre zero, 
an ammeter reading up to 20 amperes, and a 4-volt accumu- 
lator and regulating resistance (or, as an alternative, a bank 
of about two dozen 32-c.P. lamps, mounted on a board with 
batten holders); a wireman's galvanometer and spare leads 
for coupling up. 

If this kit were kept ready for immediate use, and the 
precaution were taken of testing out all conductors for earths, 
shorts and continuity before commencing a test, much time 
would be saved, and much unnecessary and expensive excava- 
tion and cutting avoided. 


Since writing the above the author has had the pleasure 
of reading a very interesting article by Mr. Knight in the 
ELECTRICAL REVIEW On a similar subject,* and if the fore- 
going notes in places cover somewhat the same ground, he 
trusts that Mr. Knight will take them as supplementing his 
observations. 

If one might be allowed to criticise the previous writer's 
valuable contribution, it would be to suggest that inaccu- 
racies are likely to arise from introducing earth resistances 
into his calculations ; for instance, his test on a loop-main 
is almost certain to be upset by the difficulty in obtaining 
absolute earth. 

Surely it would be better and far quicker to cut the loop 
near the point at which it is fed, thus converting it into a 
single length, and apply an ordinary loop test. Cutting the 
cable will not. be of any great consequence to consumers, and 
it can be re-jointed at leisure. 

Mr. Knight's test (see fig. 4 in his second article) also has 


Fic. 2. THE GENERATORS AND SWITCHBOARD. 


AN ELECTRO-HYDRAULIC ELEVATOR PLANT. 


of single conductors pulled through iron pipes. 
will not develop sufficiently rapidly—indeed, it may remain 
as an intermittent one for weeks—it is advisable to earth 
one of the outers, and put the full voltage between the faulty 
main and earth, in the hope of rendering the earth a per- 
manent one. One requires to think twice, however, before 
doing so, as it may involve finding out more faults in the 
district than one is prepared to attend to in the course of a 
day's work. 

From what has gone before it should be clear that there 
is no standard test that can be applied to any class of fault 
in any particular district, although for many reasons local 
conditions may cause the mains engineer to have a preference 
for one particular method where it is applicable. He should, 
however, carefully guard against the mistake that is often 
made of using his favourite test without carefully investi- 
vating the nature of the fault, and then, when he has been 
misled, digging up and finding it with the pick and shovel. 

It has been suggested that a jointer’s hand-cart should be 
kept ready fitted up with all the necessary instruments 
and apparatus that are likely to be required, so that 
no time is lost in getting them together when required. 

The writer would suggest a box to fit inside the hand-cart, 
the box to contain a graduated slide wire, a sensitive 

galvanometer, and a pair of leads long enough to reach from 
the ends of the slide wire to the terminals in a disconnecting 


If the fault ~ 


the disadvantage that it uses earth as a part of the loop, - 
which, as he himself admits, may have a greater resistance 
than the cable itself. 

This introduces into ‘his calculations an element which, 
apart from its liability to variation, forms a large proportion 
of a small total resistance, and being difficult to measure 
accurately, is almost certain to completely upset the result. 
Would it not be better to use a test wire to complete the 
loop, as in fig. 3 above, if no other sound conductor is 
available ? 

Is it not also rather out of place to talk of making gnat- 
like temperature corrections for the resistance of the cable 
when inserting such very * cumel-ious " factors as earth 
resistance ? r 


AN ELECTRO-HYDRAULIC ELEVATOR 
PLANT. | 


THE provision of power for the elevators of large buildings 
is a problem which the architect has to solve in connection 
with the space that he has at his disposal. If current from 


- * Both MSS. were in our hands for some time before the publioa- 
tion of Mr. Knight's article.—E»ps, E.R, 
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the electrical supply companies’ mains is adopted, he can 
dispense with a power plant of gas or steam, and the space 
which either of these installations would require, and the 
attendance ; the further consideration. as to whether the 
elevators should be driven direct by motors or by hydraulic 
power has then to be taken into account, as the latter 
method has some advantages over the former. . 

Theadoption of the electricallf-driven turbine pump permits 
of dispensing with a complicated power installation while 
retaining all the advantages of the hydraulic system of mani- 
pulating the elevators ; this system, while oceupying very little 
space and attention, allows of noiseless and smooth working 
of the elevators. The accompanying illustrations show the 
electro-hydraulie installation in John Taylor Dry Goods Co.’s 
store, Kansas City, Mo.* 

Fig. 1 shows three Worthington three-stage motor-driven 
turbine pamps operating the hydraulic elevator system of the 
store. Machines Nos. 1 and 2 are of 300 gallons per minute 
capacity each, driven by a 45-H.p. 220-volt motor, while 
No. 3 is of 500 gallons and driven by a 70-H.P. motor. 
Cutler- Hammer controlling apparatus is employed on the 
main switchboard. The pressure in the hydrauli¢ mains 
is 140 Ib. per sq. in., from which all the elevators of the 
store are supplied. During the light load requirements one 
ofthe 300-gallon units carries the service, and the heavier 
load is dealt with by the 500-gallon unit, while the maxi- 
mum load is taken by either Nos. 1 and 3, or Nos. 2 and 3 
together, or if the load is not up to full maximum, Nos. 1 
and 2 may carry the service. | 

These pumps were selected from considerations of economy, 
noiseless operation and compactness. The nature of the 
turbine pump is such that a control device is not required, 
except from economical considerations, as it will work 
automatically, but the addition of the Cutler-Hammer con- 
trolling apparatus is considered a step towards greater 
economy. 


ON THE PROPERTIES OF MAGNETS MADE 
OF HARDENED CAST-IRON.{ 


By B. O. PEIRCE. 

DvmiNG the last six or seven years a large number of d'Arsonval 
galvanometers, in which the permanent fields are due to hardened 
and artificially seasoned cast-iron magnets, have been used in the 
Physical Laboratory of Harvard University, in competition with 
similar instruments furnished with hardened forged-steel magnets 
from the shops of well-known makers. For nearly five years also 
magnets of the same kind have been employed in standard mirror 
amperemeters and voltmeters fixed in the laboratory, in cases 
where it was desirable that the indications of the instruments 
shonld be trustworthy within one part in a thousand of their 
larger deflections, over a considerable range of room temperatures. 
Besides the cast-iron magnets which we have made ourselves, we 
have of late used a number of others in moving-coil galvanometers 
purchased in the market—some of the best of them from the Leeds 
and Northrup Co. 

It early appeared, from tests made on these instruments, that 
whereas good iron castings as they come from the foundry make 
most unsatisfactory magnets, so far as permanence is concerned, 
magnets made of castings properly hardened and aged after being 
machined—if machining is necessary for the purpose to which the 
magnets are to be put—compare favourably in strength, in perman- 
ence, and in the relatively small changes of their moments with 
room temperature, with the best of tool steel magnets, even if in 
strength, though not in theirother qualities, they fall a little behind 
magnets made in a forming press of steel specially prepared for the 
purpose. | 

Although chilled cast-iron bar magnets have been used for a long 
time in a few forms of telephones, it is usually best to make straight 
maguets (which do not need to be hammered) of steel; but tbe 
forging of steel for permanent magnets of complex forms, without 
spoiling it, demands a kind of skill which most toolmakers, even in 
the largest establishments, have not acquired, and it is generally 
diffienlt to get satisfactory specimens of any very special shape of 
curved-steel magnets unless one has access to such facilities as a few 
of the manufacturers of electrical measuring instruments have pro- 
vided for themselves It is true that the hardening of iron 
castings for magnetic purposes also requires such skill as few 
persons possess, if the very best results are to beobtained, especially 
when the pieces to be treated weigh more than a pound or two ; 
but a little practice will enable any good workman, who has a 
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: W. K. Palmer in the Iron Trade Review, Cleveland, Ohio. 
: | Proceedings of the American Academy of Arts and Sciences, 
Vol. XL. No. 22, April, 1905, (Contributions from the Jefferson 
Physical Laboratory, Harvard University.) Abstract. | 


gas forge with blast powerful enough to raise the temperature of 
the iron uniformly ngarly to the melting-point, to make good gray- 
iron castings of moderate size, hard enough for strong magnets, 
which will leave little to be desired so far as permanence is concerned. 
It has been my good fortune to have the help of Mr. G. W. 
Thompson, the mechanician of the Jefferson Laboratory, who bas 
had long experience in treating cast-iron, and who has made for 
me, by a process of his own, massive magnets with extremely low 
temperature coefficients. It is to be noticed that some of the 
secret methods of hardening cast-iron, used by makers of small 
parts of machinery, do not fit the castings for making good 
ntagnets, and that case hardening, which affects the surface only, 
is useless. The character of the cold bath into which, while it is 
kept in violent agitation, the strongly heated castings to be 
hardened are plunged, seems to have. considerable influence upon 
the result. 

At the very high temperature, just under the melting-point, to 
which the cast-iron must be raised before it is suddenly chilled, the 
metal loses much of its tenacity, and slender pieces must be handled 
carefully lest they break like chalk. The chilled casting should be 
hard enough to scratch window glass, if not so readily as hardened 
tool steel will do it. 1t is vain to attempt to make any such gray- 
iron castings as I have used magnetically hard by chilling them 
after they have been heated to the comparatively low temperatures 
that one would use in making steel glass-hard. Everyone who has 
attempted to harden a thick mass of tool steel uniformly, knows 
how difficult the task is; it is easy enough to get the outer layers 
glass-hard, while the interior is much softer; or sometimes (by 
overheating the steel) to get the inside hard while the outside is 
blistered and cracked. If a casting is heated to a very bright red 
and then plunged into the bath, the outside may become hard to 
the file, while the interior, as magnetic tests clearly show, remains 
soft; in this case, bowever, the material will stand a higher tem- 
perature without injury, and if the mass be reheated and when it 
is just below the melting point be suddenly chilled, the whole 
interior becomes hard. 

It is a good deal easier to harden a lot of straight, round pieces 
of good gray cast-iron, say 20 em. long and 1 cm. in diameter, so 
that they shall all be nearly alike magnetically, than it is to do 
the same with an equal number of pieces of drill rod. 

Several years ago, when I had to have a set of the best magnets 
I could get for measuring purposes, carefully ground into shape 
after the steel had been hardened, I experimented* upon hundreds 
of seasoned magnets made of many kinds of steel; ordinary tool 
steels, self-hardening tool steels, and special magnet steels. I found 
nothing better in tool steels than the Crescent drill rod, or the 
Jessop’s black round tool steel, and I have used these as standards 
in testing my round cast-iron magnets. 

Most of my experiments on the strengths of round cast-iron bar 
magnets have been made with pieces 18 cm. long and either 0°95 cm. 
or 1 25 cm. in diameter, of which I have a good many, some new 
and some cast two years ago. These were usually relaxed$ after 
their hardening by being boiled in water for some time; next they 
were magnetised to saturation in a solenoid, and then they were 
again boiled and “aged” in the usual manner. The resulting mag- 
nets were finally tested in competition with a large number of 
seasoned tool steel magnets, of different brands, but all of the 
same dimensions as the castings, with the help of a mirror mag- 
netometer. The cast-iron magnets looked, of course, rather rough 
in comparison with others made of polished rod, but their moments 
differed among themselves less than those of an equal number of 
the steel magnets made of any one brand. Just one of the tool 
Steel magnets had a moment sensibly greater (about 4 per cent.) 
than any of the cast-iron magnets, but tbe average of the moments 
of the cast-iron magnets was rather greater than those of the steel, 
even after the records of the two or three steel magnets with 
abnormally low moments had. been rejected. 

Two years agot 1 measured the temperature coefficients of a good 
many bar magnets of cast-iron and steel. In every instance, as was 
to be expected, the rate of loss of moment per degree of rise of 
temperature was much greater at temperatures near the boiling- 
point of water than at room temperatures, but if for purposes of 
comparison we used the mean loss, per degree, of the magnetic 
moment, when the magnet was heated from about 10* C. to 100* C., 
expressed in terms of the moment at the lower temperature, it 
appeared that in the case of rods 16 cm. long and 0°95 cm. in 
diameter, these mean losses were . 

0:00042 for seasoned, chilled, cast-iron magnets, 

0:00046 for seasoned magnets made of Crescent steel drill rod 

or Jessop's round black tool steel, 
while they were 
0:00070 for seasoned magnets made of Jessop's square tool steel 
16 cm. long, and of cross-section nearly that of the round 
rods. 

In the case of shorter rods the difference was still more in favour 
of the castings, because, I suppose, they were more uniformly 
hardened in the interior than the steel could be. 

If an iron casting which has been hardened and boiled is magnetised 
in a solenoid either to saturation or to a degree which falls much short 
of this, it is practically impossible to decrease the moment by even 
so little as a tenth of 1 per cent. by striking the magnet on end 
with a wooden mallet or with a stone. I bave tested many such 
maghcets by dropping cach 200 or 300 times upon a stone slab, or by 
giving it hundreds of sharp blows with wooden clubs. The magnets 


* Peirce, .fmerican Journal of Science, 1898, p. 334. 

+ Barus and Strouhal, Bulictin of the U.S. Geological Survey, 
No. 14, 1885. 

t Peirce, Proceedings of the American Academy of Arts and 
Sciences, February, 1903. E o 
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get a little warm during this harsh treatment, but when their 
temperatures again fall to the original point the momenta, which 
may have fallen a small fraction of 1 per cent., regain wholly, so 
far as my observations gó, their old values. Some few of the 
specimens of special magnet steel that I have examined are nearly 
equal to the castings in this respect. 

Prolonged boiling has, however, always reduced the moment of 
the cast-iron magnets very sensibly, and this loss may be as much 
as 20 per cent. when the magnetising field has been an extremely 
strong one, and the residua] moment is very high; if the casting 
has not been magnetised to saturation, the loss of moment by 
boiling is much less. If, after a cast-iron magnet has been seasoned; 
its temperature be suddenly raised from room temperature to 
100" C., and then as suddenly lowered, the magnet may not wholly 
recover its original strength until after the lapse of several hours ; 
if, however, the upper limit be only 50* C., there seems to be no 
sensible lag in the attainment of the whole of the original 
moment. 

Most of the steel made specially for magnets, which I have been 
able to get, has come iu the form of long bars of rectangular cross- 
section, about 2 cm. wide and 1 cm. thick ; of such steel I have had 
pieces 18 cm. long, hardened in some of the various ways used by 
professional magnet-makers, to compare with hardened c&stings of 
the same dimensions. One of the hardened but unmagnetised 
castings was placed in a solenoid, exposed to the action of a 
demagnetising alternating current, and then put rapidly two or 
three times through a hysteresis cycle, using a maximum field of 
145°2 gausses. After this preliminary treatment—which I used in 
the case of every piece that I examined—the hysteresis diagram 
remained unchanged however many times the iron went through 
the cycle. 

Fig. 1 represents hysteresis curves of (4) a piece of hardened cast- 
iron (18cm. x 2 cm. X 1 cm.), and (B) of two pieces of Seebohm 
and Dickstahl magnet stecl (of the same dimensions), which makes 
the strongest saturated magnets of any of the special steels which I 
have used. The maximum field in the case of the a curve and the 
larger B curve was nearly 166 gausses, and under this field the cast- 
iron and the special steel acquired moments of about 8,900 and 
15,400 units respectively ; when the field was removed the residual 
moments were about 3,120 and 3,550. The piece of steel just 
mentioned was hardened in a water bath; the smaller B diagram 
was obtained at another time with a similar piece of the same stecl 
chilled in one of the baths used by Mr. Thompson. Although the 
maximum fields were unfortunately not the same in the two B 
diagrams, the general shapes of the curves are very similar. 

These two pieces of steel and the cast-iron were then placed in a 
solenoid, the ends of each piece were connected together outside 
the coil by a massive iron yoke, and a current of about 45 amperes 
was sent through the coil; the residual moments) ofj-the {cast-iron, 
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the steel chilled in water, and the steel hardened in the special bath 
were then about 4,390, 5,500 and 6,220. The weight of euch piece 
of steel was approximately 274 grams. Of three other pieces of 
steel of a brand used exclusively by well-known makers of magnets 
for ““magnetos,” the first was hardened in plain water, the second 
treated with potassium ferrocyanide, the third chilled in Mr. 
Thompson’s bath. These pieces, like those just described, were 
18 cm. long, 2 cm. wide, and 1 om. thick, and they retained, after 
being magnetised to saturation, the moments 3,470, 2,500 and 4,190 
approximately ; this steel was in our hands, therefore, not so good 
as the Seebohm and Dickstahl Special. The special magnet steels 
can be bent or formed, but cannot be heated hot enough for weld- 
ing without spoiling the material for making magnets. 

In fig. 2 the results of observations made by Mr. John Coulson 
and myself upon round cast-iron rods 18 cm. long and 0°95 em. in 
diameter are shown. The rods were magnetised in a solenoid, of 
4,927 turns in a length of 980 millimetres, placed with its axis 
horizontal and perpendicular to the meridian, and the relative 
moments at different times of the rod under investigation were 
determined. The abscissas represent the field (in tens of gausses) 
to which the rod is subjected by the current in the solenoid, the 
ordinates represent the corresponding magnetic moment of the rod 
in thousands of units. The L curve was obtained with a soft cast- 
ing, the heavy K curve with a casing of the same lot which had been 
chilled from a higb temperature in cold 'water. At the same time 
with this casting were hardened two or three pieces of Crescent 
drill rod of the same dimensions as it. These were naturally not 
exactly alike magnetically, but the best of them furnished the 
dotted x curve of fig. 2; the others had a very little less retentive- 
ness. The magnetic likeness of the cast-iron and the steel is 
worthy of notice. 


In fig. 3 the horizontal divisions represent, as before, the field it 
tens of gausses, the vertical divisions the corresponding moments of 
the specimens in thousands of unita, 

The c diagram was obtained with a soft casting 18 cm. long and 
"965 cm. in diameter, the D curve with a casting of the same lot 
bardened by Mr. Thompson's methods. Another casting of thc 
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same set, hardened at the same time, gave the continuous curve in 
fig. 4, while a piece of Crescent drill rod, treated with the castings, 
furnished the dotted curve in the same figure. A careful 
comparison of the curves of figs. 3 and 4, obtained with 
the chilled castings— which were chosen from the lot wholly at 


random— wil] show that they are magnetically almost in- 
distinguishable ; the likeness of the Crescent drill rod, chosen also 


at random, to the castings is again shown by the curves of fig. 4. 


We have used cast-iron magnets of many different forms, a few 
of which only are shown in fig. 5; the shapes marked 1, 2, 3, 6 have 
been employed, with the long way of the opening between the 
poles vertical, in d’Arsonval galvanometers, while a number of 
rather thin plates of the shape marked 8 have been used together 
in other instruments of the same kind. Magnets of the shapes 
marked 5 and 7 produce the artificial fields in some mirror. needle 
galvanometers used as voltmeters. 

The mean temperature coefficient (x) between 10° C. and 100° C. 
of hardened magnets of the shape 1, which weigh 1,150 grams 


., apiece, is about 0:00036; K is the mean loss per degree of the 


intensity of the magnetic field at any definite point between the 
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poles—when the magnot is heated from 10° to 100°—expressed 
in terms of the field intensity at the point at the lower temperature. 
For magnets of the shapes 3 and 6—which weigh 260 grams and 


` 500 grams respectively—K has the values 0:00040 and 0-00031. 


The actual temperature coefficients at room temperature are always 
less than these mean values, and in the case of the last-mentioned 
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form the coefficient between 10° C. and 40° C. is not greater than 
0:00013. 

If the slender part of such a casting as No. 1 be wound as 
uniformly as possible with insulated wire, and if steady currents 
of different strengths be sent through this wire, the relative values 
of the whole magnetic induction across a given are& between the 
poles can be determined with sufficient accuracy by pulling out, 
from a definite position between the jaws, a coil of suitable shape 
made of very fine manganin wire, and connected with a ballistic 
galvanometer. 

In this way diagrams may be obtained very like the c and p 
curveB of fig. 3, according as the casting is soft or hard, aud this 
is a very delicate method of determining whether a casting 
which is hard on the surface is also hard throughout the interior. 
The two halves of each of two thick castings of the shape 4, 
weighing about 4,800 grams each, were wound as uniformly as we 
well could with 156 turns of insulated wire, and the two coils of 


each casting were so connected in series that when a current 
was sent through them both conspired to make one of the 
projections (say x) a north pole and the other (v) a south 
pole; one of the castings was soft, while thc other, as 
another experiment afterwards proved, had been  imper- 
fectly hardened. With each of these castings a rough kind 
of hysteresis diagram was obtained by measuring for different 
current strengths the induction flux in the air between the poles; 
the ordinates in fig. 6 represent, in hundreds of lines per square 
centimetre, the induction across the centre of the gap, x v, while 
the abscissas represent the current in the colls measured in amperes ; 
the R curve belongs to the soft and the N curve to the suppósed hard 
casting. In a second experiment made with the same castings, one 
of the coils on each was used as a primary and the other, which was 
connected with a ballistic galvanomceter, as a secondary ; this pro- 
cedure gave the curves of fig. 7, which show clearly that the second 
casting, which was very hard to the file on the surface, was still soft 
inside. The diagrams of fig. 8, drawn on a different scale, give the 
resulta of a similar experiment on the soft casting just mentioned 
and a third chilled casting ofthe same form. These striking curves, 
which were reduced from a large drawing, represent the observa- 
tions accurately, and illustrate the fact that it is possible to make 
the whole inside of a massive casting, like the one here used, magnet- 
ically very hard. 

When the gap, x Y, of this third casting had been closed by a 
piece of soft iron, and a heavy current had been sent through the 
coils for a few monients, in such a way as to make one of the pro- 
jections a north pole and the other a south pole, the casting became 
a fairly strong permanent magnet; the flux per square centimetre 
across the middle of the air-gap was finally 285. The flux per 
square centimetre across the gap óf a similar, though considerably 
less heavy, hardened cast-iron magnet, belonging to one of a number 
of excellent d'Arsonval galvanometers furnished by Messrs. Leeds 
and Northrup, is 187. In this magnet the pole projections are a 
little shorter and the gap a trifle wider than in the castings 4 
described above. l : 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors. for insertion in this column should 
be written on one side of the paper. Free use of fictitivus names, e., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. ] i 
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“P. S. T.” writes:—" A case has come to my notice which I 
should be glad to have your opinion upon. A certain works is 
situated just over the boundary of the arca of supply of A in the 
arca of supply of B. A's power station adjoins the works in ques- 
tion, while B's power station is some 14 miles distant, and there is 
n erate prospect of a cable being laid from B’s works to give 

pply. 

“The question arises therefore whether the said works, having a 
cottage situated in A's area forming part of their works, would A 


be acting within their rights in laying a cable to the cottage, the 
works taking their supply from this point from A's power 
station?” * 

*,* It is provided by the Electric Lighting (Clauses) Act, 1899, 
Sched. Cls. 4, that undertakers shall not at any time after the 
commencement of the Special Order supply energy or (except for 
the purposes of that order) erect or lay down any electric lines or 
works beyond the area of supply otherwise than under the authority 
of Parliament, or undera licence granted by the Board of Trade 
under the principal Act. That is the letter of the law; and there 
is no case in the law reports which serves to show that the supply 
of electrivity in the manner suggested by “P.S. T." would be an 
infringement of it. It is apprehended, however, that a Court of 
Justice would decree that there had been a colourable cgntraven- 
tion of the Act; and this view is supported by a case which was 
decided in relation to the supply of gas. By the Metropolis Gas 
Act, 1860, Sec. 6, the limits of cach gas company then supplying 
the metropolis were defined, and in the result each com- 
pany enjoyed a virtual monopoly of its own district. One 
of these companies, at the request of a railway company, 
placed a meter on a part of a railway station lying within the com- 
pany’s limits, and through it applied gas to other parts of the 
premises situated outside the company’s limits, and within the 
limits of another company. The Court of Appeal held this to be 
lawful, on the ground that the sale and delivery of the gas took 
place at the meter; but the House, of Lords reversed this decision, 
holding that the gas was supplied where it was consumed, and, 
therefore, that the company were transgressing their authorised 
limits (Gas Light and Coke Co. v. South Metropolitan Gas Co., 62 
L.T. 126). In the circumstances “ P. S. T." might incur some risk 
if he adopt the course suggested. 


J.” writes :—'' An application for a supply of current for onc 
16-c.r. Jump has been received from a consumer. ‘The service is in 
the premises having been laid for a previous tenant. When the 
prices of supply were advertised no mention of a minimum charge 
was made, neither is it in the consumer's agreement, but there is a 
clause in this agreement as follows:—-' Nothing in this agreement 
is to abridge or prejudice the rights and remedies of the Council 
under their provisional order and the Acts referred to therein.’ 
I know that this light is only required for a specific purpose, and 
that the consumption of current will be so small as not to give any 
adequate return on the outlay, even for meter only. No charge is 
made for the hire of meters when accounts are paid within 21 days 
of demand. 

“What I desire to know is whether, notwithstanding having 
advertised certain charges for current (without any minimum), the 
Council may, in a special instance like this, legally insist upon a 
minimum payment per quarter, sufficient, at any rate, to cover 
interest on their outlay, or refuse to supply at all. The following 
clauses are contained in the previsional order :— 

" Clause 25, which provides that prices charged shall not exceed 
those specitied in the schedule, and Clause 26, which reads as 
follows :—‘ Subject to the provisions of this order, and of the 
principal Act, and to the right of the consumer to require that he 
shall be charged according to some one or other of the methods 


' above mentioned, the undertakers may make any agreement with 


a consumer as to the price to be charged for energy and the mode in 
which such charges are to be ascertained and may charge 
accordingly.’ " 

*.*A close examination of the provisional order under which the 
district council referred to by “J.” supplies electricity, reveals 
nothing which will enable the council to impose an additional 
charge upon the consumer in question. Nor is there any- 


thing in the public Acts relating to the supply of 
electricity, which would enable them to impose special 
terms upon this consumer. Of course the case must be 


dealt with on the assumption that the mains have already bcen 
laid to the premises in question. Having regard, however, to the 
use which it is proposed to make of the current supplied, it is 
apprehended that the district council would be justified in refusing 
togivea supply. Upon their refusal, the consumer would have to 
go to the police court to enforce his rights, and it is probable that 
he would hesitate to adopt’that course. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following weck. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pul- 
lished unless we have the writer’s name and address in our possession. 


A Milking Problem. 

| am obliged to your correspondent, ** C, P.,” for pointing 
ont my error re * milking.” 

looking up my notes [ find that the groups of low cells 
boosted in parallel happened to be some odd cells in places 
where the solid connections had been cut when the battery 
was divided into sections for another purpose. It was thus 
possible to cut out the second and third groups, the first 
only remaining in series with the battery. 


* The editors regret that there has been some delay in answering 
this query owing to the absence of their legal contributor. 
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Of course, if the cells are solidly connected, only one 
group can be boosted at one time, although this may consist 
of any required number in series in any part of the battery, 
the booster volts being regulated by the exciter rheostat. 

The booster can thus be used for “milking,” its motor 
being run from the bus-bars, or, to secure perfect steadiness, 
connected. across the ends of the battery. 

Only in the case of the cell connections being movable, 
could more than one group be boosted in parallel. 


Ralph W. Birkett. 
Stockport, Seplember 8th, 1905. 


* 


The Wiring Industry. 


Mr. Munro's article under this heading in your last issue 
is hardly conclusive. Admitted that the present unsatis- 
factory state of the wiring industry is due to the fact that 
there is not sufficient work to go round, then we do not see 
how any combination of contractors is likely to improve 
matters, especially if, as Mr. Munro suggests, this. combi- 
nation should include as many contractors as possible. The 
only way in which such a combination as this can influence 
prices is by arranging some system of pooling, or, in. other 
words, the formation of a Trust. For a Trust to be entirely 
successful it ıs necessary to eliminate every firm outside the 
Trust. Attempts of this nature have been made from time 
to time, not only in the electrical trade, but also in many 
others, but in no single instance has success attended any 
such enterprise. Depression in trade is very much like a 
famine, and no combination of starving men will help them 
to fill their stomachs if there is no food to be had. Under 
the present conditions, the question is probably one as much 
of individuality as anything else, and such work as there is, 
is usually secured vy firms displaying reliability, enterprise 
und resource. The formation of Trusts rather tends towards 
the extinction of these qualities. 


R. J. Nicholson & Co. 
Manchester, 


September 81h, 1905. 


Compound Dynamos in Parallel. 


In the Execrrican Review of July 21st (page 90) I see 
that Mr. G. W. Weston, under the head of ** Novel methods 
in Australia," refers to the connection of **compound " 
dynamos at Sydney station. 

I have had the experience of an identically similar case in 
the Natal Government Railway Power Station at Durban. 
The remedy adopted was identical with that suggested by 
the Editors of the ErEcrRICAL Review. Soon after this 
had been done the field connection of one of the dynamos 
(whilst working in multiple with other machines) was broken 
accidentally by a coolie labourer. The circuit-breaker acted, 
and no damage occurred to the dynamo, which was running 
again on the bus-bars 10 minutes after the occurrence. 


| G. F. A. Norman. 
Pietermaritzburg, Natal, S.A., 


August 17th, 1908. 


The Value of the I.E.F. 


Kindly allow me, though far away, just a small space in 
your columns on a most important subject, viz., “The 
Value of the Institution of Electrical Engineers." 

Į quite agree with “ Provincial's " remarks in your issue 
of June 16th, as although it is 10 years since I joined the 
Institution, I regret that [ cannot say it has been of any 
service to me even when out of employment, for instance :— 
When interviewing a prominent consulting engineer in the 
City [ was asked particulars of my technical training after | 
had shown my testimonials for practical work. I pointed 
out my City and Guilds of London Certificate for Electrical 
Engineering, and also mentioned that I was an A.I.E.E. 
The engineer ju. question replied with a sneer ** what is the 
use of that 7” | 

In subsequent experience T have found that his remark 
had something of truth in it. 


I know a certain M.I.E.E. who has not the slightest idea 
of the running of a station, or how to test the insulation 
resistance of cables, or the testing of plant generally, or the 
setting of brushes, but he is a good draughtsman. Again, 
] know a certain Associate here in India who, to my personal 
knowledge, is quite ignorant of the testing of house and 
motor installations for insulation resistance or leaks. 

I should be glad to see an entrance examination in 
theoretical, practical and commercial engineering (electrical) 
substituted for the present mode of admission, viz., of 
obtaining the signature of a certain number of members; 
also that each higher grade could only be reached by passing 
a stiffer examination in the above subject. 

If this could be carried ont only men of a good sound 
knowledge of the profession would belong to the Institution, 
which would then be looked up to as a guarantee of pro- 
ficiency amongst consulting engineers and municipalities, 
whereas at the present time it is regarded as simply a farce. 


Ea 


Chief Engineer. 
: 

[It should be clearly understood that the “ Associate ” 
class is specifically intended for persons associated with 
electrical engineering, but not necessarily engaged in, or 
trained in, that profession. The “ Associate Member " class 
is confined to persons coming under the latter heads, and 
the annual subscription is the same as in the “ Associate " 
class.— Eps. E.R. ] 


An Overcrowded Profession. 


I have read with interest your excellent leading article 77 
the above in the current issue of the ELECTRICAL REVIEW, 
and the profession should be indebted to you for bringing 
the matter forward. 

As I have before pointed out in your valuable paper, the 
fault is that in England we have no recognised system of 
training. If, as Mr. Browne suggests in his excellent article 
(see the Execrrican Review, July 14th, 1905, page 75), 
that a fixed course of training should be followed and a 
certificate awarded before the candidate could call himself 
an electrical engineer, there would not be 150 applicants for 
posts at servants’ wages. 

At the same time it must not be lost sight of that many 
engineers, those in central stations, for cxample, will oppose 
a works and college course, if compulsory, as it would stop 
the income derived from taking pupils. In past years a 
man with a greengrocer's shop would expect his son to take 
up the business after him; now, however, ** Horace " must 
become an electrical engineer, the borough engineer taking 
him for £30 as a pupil for two years. 

Referring to your notes re “ Qualifications of Italian 
Engineers," you see the first thing asked for is a Diploma 
of Civil Engineer and Architect. In the advertisements in 
the ELECTRICAL Review do they ever ask for the Diploma 
of the LE.E.? Compare the clear way in which this 
advertisement is written with the nonsense which appears in 
similar advertisements in the engineering papers. 

I would like to see it enforced that every electrical engineer 
should spend three years in the works and one or two years 
at college, the premiums being fixed for all alike, there being 
three exams. to pass, preliminary, intermediate and final, and 
it would only be after the final that the candidate could call 
himself an electrical engineer. The various degrees of 
student, ussociate and associate member, at the Institution 
should be done away with, and, as in France, the final 
examination should enable the candjdate to become a M.T.E.E. 
if he wished. For reasons already stated, I doubt if the 
present system will be changed. 

Common Sense. 


Electricity is year by year entering more and more into 
our everyday life—its rapid growth, the. brilliance of iis 
triumphs, and its future possibilities, are now almost as well 
known to the man in the street as to the specialist. What 
wonder, then, that paterfamilias turns hopefully towards it 
when seeking a career for his boys. 

There is, unfortunately, a large number of persons who 
expect by supplementing an extremely poor general education 
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bya'couple of years at a technical school to qualify them- 
selves for responsible positions as electrical engineers. These 
so-called ** technically-trained ‘men " have naturally made 
manufacturers und engineers somewhat shy of men so styled, 
and further, as they find it difficult to rise in their pro- 
fession, they help to swell the chorus of complaint as to 
overcrowding. 

The great obstacle to snecessful technical training in this 
country is the low standard of general education which 
prevails in our public and secondary schools—at 
any rate, amongst those who are looking to taking up 

` engineering or industrial work in the future. This is 
largely due to the best men being secured for classical work, 
partly because the modern side is still often regarded as a 
sort of refuge for those who fail in classics, and further, on 
account of the extensive system of close or tied scholarships 
existing between the publie schools and certain colleges of 
the older universities which are largely classical in character. 
We want the best men we can produce for our engineering 
industries, and unless it is generally understood that such 
men are sought for by our manufacturers, and valued. by 
them, they will continue to find an outlet for their energies 
in other directions. 


It is the business of the technical schools to turn out men - 


with well-trained minds not only skilled in technical matters, 
but resourceful, original and with power of initiation. It is 
absolutely useless to take a poorly prepared lad of 15, and 
expect to make a “ technically-trained man” of him in a 
` couple of years. 

A recently issued return showing the number of students 
taking a third or fourth year's course in technical work in 
this country shows that their number is lamentably small, 
compared with those undertaking work of a similar character 
in the States and in. Germany. 

We must recognise that a successful training in electrical 
engineering will depend upon a thoroughly sound, general 
education as a basis followed by two or three years in works 
and three or four years in a technical college or vice rerse. 
The period of training is long and necessarily expensive, if 
not in fees, at least in maintenance, and the initial remunera- 
tion small. A well-trained capable man should, however, 
be able to command £150 per annum at 25 years of age, and 
from £250 to £500 at 85 with a prospect of one of the 
plums of the profession later on. 

With regard to the manufacturers, if they all took the 
same interest in their apprentices as do the British Westing- 
house Co., there would be nothing to complain of, but the 
iniquitous premium system still flourishes, and many firms 
are adverse to, or even afraid of, taking on a well-trained 
man. 

Things are, however, changing for the better ; within the 
last few years many old works have been remodelled and 
new and progressive firms have sprung up, and the demand 
for well-trained men is certainly increasing. 

Although examinations are to be avoided where possible, 
we are badly in nced of some recognised standard of training 
in electrical engineering which would have a recognised value 
for the public. 

We now have scattered over the country a large number 
of technical schools, some large, but mostly small The 
larger institutions are strong enough to stand by themselves, 
or are affiliated to one of the newer Universities, but the 
work of the smaller schools is not co-ordinated, and varies 
greatly in character and quality, and the general public are 
quite unable to attach a definite value to their certificates or 
curricula, or to the *technically-trained men” that they 
produce. 

Has not the time come for our Institution to follow the 
lead of the Civils by instituting au examinational test for 
their students and associate members ? These examinations 
would at least furnish a hall-mark whereby we could at 
sight distinguish between men who had passed through the 
prescribed training and those who had not. 

Surely we can do for our profession what the Medical 
Council has so successfully done for the education of medical 
men, and then we shall be able to attach a more detinite, 

and I hope also an enhanced, value to the expression “ the 
technically-trained man.” 


5 Alfred Schwartz. 
Manchester, September 11ih, 1905. 


Coal Deposits v. Water-power. 


With reference to your editorial under the above heading, 
in your issue of September 8th, will you permit me to say 
that I think you have raised a most seasonable discussion. 

I have remarked on many occasions, and. still contend, 
that there is no more danger involved in consequence of the 
use of overhead mains for high voltages than in the ordinary 
overhead trolley lines with which the authorities and the 
public are now so familiar. 

, I mentioned at the time of the discussion on Mr. Adden- 
brooke's paper, that in the number of high tension overhead 
transmission lines which I have carried out in different parta 
of Europe, I do not know of one single case where an 
accident to life or property has occurred in consequence of a 
break in an overhead wire. I. make a point of keeping in 
touch with the station engineers now in charge of the plants 
with which I have been connected, and I have never 
received any information which has shown that any 
danger was involved by using bare overhead conductors. 

If 25 to 30,000-volt. mains, properly supported on poles, 
through densely populated districts, can be used on the 
Continent of Europe, 1 fail to see any reason why they 
should not be used in Great Britain.. "Their extensive 
use has, up to this moment, only been prevented in con- 
sequence of the antiquated ideas held in certain quarters. 
Also it is certain that a well-designed overhead line is as 
free from breakdowns as the best underground conductor, 


and with modern protectors, the probability of. damage 


from lightning is extremely small. Further, there is less 
trouble from “surges” due to distributed capacity and 
inductance of high pressure lines. 

As I have said before, I think this is a matter which is 
of such importance to the electrical profession as a whole, 
that it should be the business of the I.E.E. to devote all its 
influence and energies to combat the prejudice which pre-^ 
vails against the bare overhead conductor. There is no 
doubt that if this prejudice were overcome, it would ensure 
a decided improvement in the prospects of electric power 
transmission, ¢.7., that more electrical work would be carried 
out, more engineers and more men would be required, and 
this is, I. believe, one of the remedies for which you ask in 
your leader on * An Overcrowded Profession” in your issue 
of the same date. 

I have, unfortunately, lately had many proofs of the cor- 
rectness of this assertion. 

If we are to reach the ideal condition of house-industry as 
mentioned by Colonel Crompton in his James Forrest Lec- 
ture, we shall certainly want overhead mains in place of 
underground conductors. 

Arthur J. Bloemendal. 

London, Seplember 11th, 1905. 


[In view of the interest and importance of the question 
of overhead mains, we are making inquiries as to the present 
state of the matter. It should be borne in mind that the 
attitude of the Board of Trade on this question is that of 
the open mind, and that several high pressure overhead 
transmission systems have been sanctioned by the Board 
already.— Eps. E.R. ] 


Earth-Detecting Instrument. 


In the Exvecrrica,n Review of the &th inst., Mr. 
Edgcumbe makes it quite clear why there is no reading on 
the normal point. 

As the Special Rules now in force in connection with 
Electricity in Mines state that ‘ the leakage current shall, 
so far as is reasonably practicable, not exceed one-thousandth 
of the maximum current," I want to find, in a plant such as 
has been described, what allowance ought to be made from 
the capacity current, in order to have indicated daily the 
leakage current; without this information the leakage 
detector is really of no practical use as a measuring instru- 
ment. An ordinary incandescent lump can be so placed as 
to indicate leakage, but the difficulty is to know to what 
extent, so as to keep within the meaning of the Special 
Rules. If Mr. Edgcumbe or any of your expert readers can 
show how to get over the seeming difficulty of making the 
proper allowance when taking the readings, it will be the 
means of making the detecting instrument of use. 

E 
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Tests on Main A and B together. 


Standing. | Running 
p i 
Volts ... Jus paa — gs 440 440 
Amperes T So” aN in nil 210 
Length and Size of Cables in use— 
1,755 yds. ‘35 in. 3-core 
107 yds. 15 in.  ,, 
417 yds. OG in. y 
Length of cable with current on 4,077 yds. ‘Ol in. p 
125 yds. ‘20 in. ,, 
56 yds. "12h Hs. 4; 


90 yds. | 962 Dy. 3 


Total length ... 6,627 yds. | 


arth detecting instrument iiio — 


Normal reading.. PF nil nil 
Phase A (milliamperes) siy 33 33 
» B " js 33 33 
, Cc od 33:75 34 


Insulation tests — 
Phase A (ohms) ... 


» 7? 


Lu C ?? 


Tests on Main A only. 


| 
Standing. Running. | Standing Running 
440 | 440 | 440 440 
nil 120 | nil Instrument not cali- 
brated finely enough 
| to give a reading 
1,755 yds. ‘35 in. 3-core ' (125 yds. '20 in. 3-core 
107 y ds. 415 in.  ,, |j 96 yds. 1251n.  , 
417 yds. "06 in. p 90 yds. | 062 in.  ,, 
4,077 yds. ‘Olin. , ' | 
| | 
— | | 
6,356 yds. | 271 yds | 
cca —' j 
| e 
nil nil | nil nil 
32775 33 G | 15 
33 33 | 8 | 15 
32°75 33:5 6 | 16 
172,131 897,436 
177,966 833,333 
177,966 1,093,750 


————— ——À —MÀ—ÀÁ— a ——À — ae ——————ÀÀ M M —— a 


Mr. Edgecumbe is quite right; when the trials were made 
the instrument was cross-connected. 

As suggested, I give herewith the insulation measure- 
ments on circuits A and D separately. The foregoing 
tabulated statement shows the reading on the leakage 
detector, also the conditions under which thev were taken, 
together with the insulation readings taken by a direct- 
current instrument. 

Mining Engineer. 


Consulting Engineers and their Specifications. 


I have noticed your correspondent’s letter headed ** Con- 
sulting Engineers and their Specifications." As he obviously 
refers to a consulting engineer in Bristol, I should be much 
obliged if he would inform me whether he is alluding to 
work which has passed through my office, as, if so, I shall 
ask you to allow me to contradict the whole of the state- 
ments as far as they refer to the latter part of the letter. I 
feel it necessary to do this, as a number of my friends have 
drawn my attention to the letter, I shall esteem it a favour 
if you will include this in your next issue. l 

Herbert T. Sully. 

Bristol, Seplember 11th, 1905. 


Evaporative Trials of Bennis Plant. 


We have read with some astonishment your comments on 
our letter of last week on the above subject. Although the 
word “impossible ” occurs no less than seven times in one 
column, we have failed to discover any valid argument in 
support of your contention that it must be applied to our 
figures. 

With regard to the mistake in your original note 
respecting the steam temperature, you claim “the credit of 
having given Mr. Bennis the benefit of 25°.” We do not 
ask for, nor desire, the support of arithmetical blunders to 
bolster up our case. We prefer to stand or fall by the facts. 

You next, relying upon Dulong’s formula, insist on 
reducing the 12,600 s.TH.U., which was found to be the 
heating value of 1 lb. of coal, to 12,170. This and other 
formula for calculating the heating value of a coal from the 
chemical analysis are useful for a rough estimate where 
nothing better can be obtained, but we have never before 
seen the formule set up to correct a calorimeter determina- 
tion. In the Minutes of Proceedings of the Institution of 
Civil Engineers, Vol. 102, p. 292, there is printed a paper 
by Bryan Donkin and John Holliday on fuel testing, in 
which four formule are quoted for calculating the heating 
value, and an example is given of their application in which 
these formule give results which differ among themselves by 
1,468 B.TH.U. per lb, and Dulong’s formula, which gives 
the lowest resulta, shows 741 B.TH,U. per lb. less than the 


true value by experiment. Again, in the same Proreedings, 
Vol. 108, p. 459, in the abstract of a paper by Scheurer- 
Kestner and Meunier-Dollfus on “ New Researches on the 
Calorifie Value of Coal,” it is stated, ** The authors arrive at 
the conclusion that it is impossible to ascertain correctly the 
calorific value of any given coal by calculation, and that it 
should be tested in a good calorimeter.” So much for your 
assertion that ** the calorific capacity per pound of coal will 
be at most about. .... 12,170 B.TH.U. as compared with 
the 12,600 B.TH.U. stated by Messrs. Beunis." 

With regard to the question of the amount of air passed 
through the fires per pound of coal, it may be useful to point 
out that, with coal of the composition stated, 30 per cent. 
excess of air gives the following volumetric composition for 
the waste gases (neglecting the water vapour, which is not 
taken into account in the ordinary gas-testing apparatus, 
such as the Orsat) :— 


CO, T ... 13°38 per cent. 
Oxygen... m 4:93. y 
Nitrogen ... .. 81:60 y 


How can any competent person say of such a waste gas 
analysis that “everyone should know it was not obtained." 
We are asked for proof that this 30 per cent. was the true 
quantity. We have no direct proof, as the gases were not 
analysed during the test in question. We stated in our 
letter that ** we find 30 per cent. ample," and this is so. 
With a boiler in good condition, sound brickwork, and 
correct, handling of the machine it is by no means unusual to 
obtain from 14:5 to 16 per cent. of CO, in the waste gases, 
and such results are obtained in everyday practice in many 
places where this important point is properly attended to. 

We really cannot enter into a discussion of the possible 
reasons why tests made in different places, on different 
boilers, with different coal, different conditions of draught, 
&c., yield different resulte. Such a question is absolutely 
irrelevant to the point at issue. The fact that one test gave 
an efficiency of 57:8 per cent. is im itself no proof that 
another test did not give an efficiency of 88:1 per cent. The 
converse proposition could be put forward just as logically, or, 
rather, just as illogically. Each statement must be judged 
solely on its own merits. 

The test at Messrs. Firth & Sons’ works was not made in 
order to obtain a balance of heat generated, utilised, sent 
up chimney, radiated, &c. It was made solely to establish, 
to the satisfaction of that firm, the relative efficiency and 
cost of evaporation at their works by hand firing and by our 
machine stoker. Had a heat balance been the object in view, 
all necessary observations of flue gas temperature and 
analysis, &c., would have been made. When, however, the 
results are stated to be physically impossible, we are entitled 
to fill up the gaps by figures based on our known practice as 
ascertained by tests where a heat balance was the primary 
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object. "The figures as given indicate the following distri- 
bution of the heat from 1 lb. of coal :— 
By evaporation 11,109 B.TH.v. 
» waste gases 1,138 
, radiation, &c. 353 
12,600 


Sinee 1,246 Ib. of coal were consumed per hour, the item 
“radiation, &c.”’ amounts to practically 440,000 B.TH.U. 
per hour. We are asked what is our estimate of the loss 
by radiation. We have not made any experiments to deter- 
mine this, and are not aware that any very reliable experi- 
ments have been made. In Hutton's “Steam Boiler 
Construction,” 1898 edition, p. 15, a rule is given as 
follows :— 

Radiation per square foot covered surface per hour 
= 12 (T — /) B.TH.U., where T and / are the temperatures 
Fahrenheit of the steam in the boiler and of the atmosphere, 
respectively. 

This formula would give a loss of 330 B.TH.U. per square 
foot per hour during our test. The formula is stated to be 
deduced from experiments, but whose experiments we do not 
know. Having been asked for an estimate, we quote it for 
what it may be worth. 

You refer to “the already exploded efficiency of 84:9 per 
cent. at Sheffield." This result has not been “ exploded." 
Facts are stubborn things and are not likely to collapse at 
the first blast of a trumpet, even when blown by an 
irresponsible and anonymous scribbler. 

We shall not respond to your invitation to * show that 
Regnault and Rankine and Joule are wrong," for we are 
quite content to accept their teachings and to have whatever 
figures we publish fairly interpreted and judged in accord- 
ance with the results of their researches. But mere claptrap 
neither reflects credit on the writer, nor harms him who is 
made the butt thereof. 

For Ed. Bennis & Co., Ltd., 
ALFRED W. BENNIS. 
Bolton, September 11th, 1905. 


[We did nof employ Dulong’s formule, but allowed for the 
fact that the production of steam in combustion prevents the 
realisation of its latent heat. Even if 12,600 B.TH.U. be 
accepted, we fail to see how Messrs. Bennis make out their 
case, "They only allow 8 per cent. for radiation loss. 

It is really, hardly worth while discussing the matter 
further. The test was not an independent one, there was no 
gas analysis made, so that Messrs. Bennis have no right to 
claim what they do in face of its unprecedented figure, and 
the whole of the boiler experts in the kingdom cannot, we 
venture to say, be called on to express an opinion of the 
probability of the correctness of 88:1 per cent. Even if 
Messrs. Bennis's figures as to calorific capacity were right, 
they have shown an impossible result for the high rate of 
working. As regards the Sheffield test, we think if Messrs. 
Dennis will make inquiries they will find at least that these 
figures were regarded as exploded by the letter which 
appeared in our columns signed * Calories," and written by 
anexpert who, perhaps it may please Mesars. Bennis to know, 
was not the writer of our present note. We certainly have 
judged the statement and claim of 88'1 per cent. efficiency 
as requested, to wit, on its merits. By the way, when 


getting 14 to 16 per cent. of CO,, do Messrs. Bennis get no 
CO ?—Eps. ER} i 


Mr. Bennis admits that he has no record of the temperature 
of the flue gases ; no record of the calorific value of the fuel 
used, the admittedly conjectural value attributed cannot be 
accepted; no record of air supplied, his statement of air 
supply is evidently mere assumption. Has Mr. Bennis any 
record of analyses of the gases at the dampers, or elsewhere ? 

Has he any record giving the calorific value of the steam 
produced ? From the duty given, viz., 14,925 Ib. steam, 
from and at 212? F., per hour from a Lancashire boiler 30 ft. 
long x 8 ft. diameter, I should judge the steam to be “ wet,” 
very “ wet," probably “soup,” and this might account for 
much of the so-called efficiency and duty. 


"s not the gases after leaving the boiler utilised to heat 
feed water in the “ economisers ? ^ 


-* 


Mr. Bennis assumes a temperature at the dampers of 
400? F. ; would not 650? F. be nearer the mark ? 

I note the water was measured by meter, not weighed. 

I would humbly suggest to Mr. Bennis that he consult 
those "experts" at whom he girds in such bitterness of 
spirit; they would willingly assist him to make reliable testa 
and to issue acceptable reports, whereby he would gain much 
in moral and material benefit. 

S. U. R. Chauffeur. 


Some Arithmetical Questions for Mr. Byng. 


Referring to the last paragraph of Mr. Byng's letter 
on the Fiscal Policy in your last issue, may I assure 
Mr. Byng that “the most important man in the realm” 


"will never be recruited from the ranks of those who, 


years ago, and with the most altruistic motives, decided 
to forgo the pleasures and advantages of life under pro- 
tection and departed to a foreign country where life, owing to 
the out-of-date methods in use in the commercial world, could 
at best be only a severe battle with poverty and possible 
starvation. 

May I say, as an Englishman, that I am getting very 
tired of Mr. Byng and his eternal complaints against a 
system which at the least has provided him with the pro- 
verbial crust. 

If he isso dissatisfied with our fiscal arrangements, why on 
earth did he come at all, and especially why doesn't he 
return toa land where the principles he admires so much 
have been adopted with such conspicuous success ? 


A Free Trade Englishman. 


Having stated that arithmetically the question between 
Mr. Byng and myself was for the moment closed, I have 
some compunction in submitting to the editorial discretion a 
few words in reply to Mr. Byng’s letter of September 5th. 

My remarks anent conflicting interests, my earlier query 
as to the practical means whereby an increased export trade 
in electrical wares was to be done, say, with France, are 
ignored. Of this I do not complain, but I do and still 
believe that I was justified in protesting against the dictum 
that the settlement of the unemployed question should rest _ 
solely with the manufacturers. 

I could give Mr. Byng many reasons, not connected with 
* more Socialism and more charity and more rates," for 
considering other remedies for the present distress. Many 
of these would be of an ethical and sociological order. 
Others would be economic. In the last class would lie the 
phenomenon of trade cycles. If any of your readers will 
study these in all their aspects, instead of viewing them 
along the vista of a rut of self—rather than national— 
interest, they will find that so far as engineering industries 
go, employment i8 not ** as bad as ever." It has often been 
infinitely worse, and, above all, that engineering imports 
have a general downward tendency when the rate of 
unemployment rises. | 

I am in no way concerned with a defence of Socialism, 
nor, I should imagine, is Mr. Byng. As he is so pre- 
occupied with the golden vista which his pet panacea offers 
to his expectant vision, I hope he will not be greatly shocked 
if I remind him that it is in protectionist Germany that 
Socialism has attained ite greatest power as a political force. 
There, with & paternal government striving hard to induce 
the agrarians and the manufacturers to live at peace with 
each other and with the happy artizan, the leading cities of 
the Empire all unite in sending social democrats to the 
Reichstag. It is not inconceivable that the day may come 
when London, Liverpool, Manchester, Bradford and Sheffield 
will send solid blocks of avowedly socialist members to 
Westminster. If it does come, it will only be due to the 
Protectionist school, to the effect of its almost obvious 
fallacies and golden promises on skilled artizans (unemployed 
by the G.E.C.) and on the thoughtless readers of an 
ephemeral daily Press. 

Finally, the statistician, endeavouring to be honest, really 
does heed what the manufacturer has to say. He does, 
however, endeavour to put it in its proper relation to other 
facte concerning dependent industries, not necessarily within 
that particular manufacturer's cognisance. But for doing 
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this, and asking for proof of the basis of the prophecies of 
impending doom, well, all the lamentations of a, modern 
Jeremiah are to be heaped upon his “otherwise well- 
meaning " head, and recited to the stiff-necked majority who 
listen to the statistician. 

W. Pollard Digby. 


London, W.C., September 13V, 1905. 


` 


I have noted with no little interest Mr. Byng’s attempt 
to convince some of your readers to his way of thinking, and 
it is only by exercising the greatest possible self-restraint 
that I have been able to refrain from coming earlier to his 
assistance. There appear to be so many side lines leading 
off the main track, that it is next to impossible to keep one's 
attention riveted to the main principles involved, and. almost 
everyone on both sides indulges in a certain. amount of 
exaggerated bunkum. If Mr. Byng’s contentions are not con- 
vincing, I trust 1 may be more successful by putting his conten- 
tions in another form. As, for instance, what could be more 
convincing than that something is wrong when our last 
Board of Trade returns show our year’s exports and imports 
almost to have been a record, whilst we know at the sume 
time we have during the same period almost had a record 
depression, excessive competition, and a general all-round 
lack of employment. Can this condition of affairs be ex- 
plained in any other way than that we have been exchanging 
in far too great a proportion our exports of manufactured goods 
for imports of a non-life supporting nature” For instance, 
if we exchange one hundred million value of our. manu- 
factured goods, such as, say, dynamos, knives, cotton goods, 
- &c., for other people's rioters: scissors, boots, &c., the ‘result 
is of absolutely no supporting value for the British working 
man. On the other hand, if we but exchange one million of 
the same woods for other people's corn, beef and mutton, 
the result is support for thousands of British working 
men and their families. If we are content to go 
on exchanging our knives, &c, in ever - increasing 
ratio for other people's scissors, &e., let us by all 
means stick to Free Trade and export. onr population 
instead of the result of their labours. On the other hand, 
if we desire to provide the means of support for our existing 
population and its natural increase, it is absolutely necessary 
to give imports of a life supporting nature preference over 
imports of a non-life sustaining nature. This should be 
evident even to the most obtuse. If any free trader. will 
come forward and say how we are to give preference. to 
imports of a life supporting nature without placing an import 
tax on imported goods of a non-life supporting nature, those 
Who are in favour of fiscal reform would be glad to give him 
an attentive hearing. Jf free traders would study this aspect 
of the case instead of dwelling so much on manufacturers’ 
presupposed inflation of profits, the word Protection would 
have its true meaning, viz., protecting the food supply of the 
ritish working man. TP 
H. W. Wilson. 
Stowmarket, Seplember 12th, 1905. 


The Statter Time-Limit Appliance. 


J regret that I must fall foul of the description of my 
new time-limit appliance, as contained in your last issue. 
I feel that it is particularly ungracious in me to carp at a 
description obviously conscientiously prepared from a close 
Inspection at the late traction exhibition ; but in the 
interests of sciénce there is no help for it, so here goes :— 

1. The time-limit deviee is in no sense a * dush-pot.? 
That is exactly what it is not. [ts action depends upon 
the adherence of two plane surfaces to one another. lf 
these surfaces were true planes—no oil would be needed— 
but as such things are impossible (anyhow commercially 
impossible), I need to usc a film of oil. between the surfaces. 
But this does not make the appliance a dash-pot ! 

The great advantage of my patent is that there is no back- 
lash ; the surfaces adhere and resist the pull of the trigger- 
striking armature completely, until by the force of the pull 
the planes become separated by ever so small a distance. 
Then the resistance to the pull suddenly becomes vil, and 
the trigger-striking armature darts at the trigger. 


The inverse time element owes its existence to the fact 
that the harder you try to force the planes apart the sooner 
does a small quantity of oil get between them, and then all 

resistance vanishes. Obviously, mechanical skill can arrange 

those semi-plane surfaces, so that the time shall be what the 
conditions of a particular case require; but now I am getting 
beyond a mere correction. What I wish to point out is that 
my attachment stops a/ movement of the trigger-striking 
armature until, at a given moment, it allows free unhampered 
movement. Just the opposite to a dash-pot, which does not 
begin to act at all until there has been movement. 

^. The illustration of the battery regulator shows a Thury 
regulator. The regulator shown was different in form. 
Scientifically, the two are alike, but I do not like to sec my 
name under a block of a Thury regulator. 

3. The illustration of the blow-out fuse is, as your paren- 
thesis noted, a wieked one; in addition to the point you 
called attention to, even the clamping screws for the fuse 
and those for the cable socket are not correctly illustrated. 


J. 6. Statter. 
Birmingham, Sej/eiber 11th, 1905. 


[As regards the last two corrections, we can only express 
our regret for the unintentional errors of description. We 
are unable, however, to agree with Mr. Statter that “ dash- 
pot action ” 
limit device. The * dash-pot” principle depends upon the 
viscous flow of a liquid or gas between closely apposed sur- 
faces, and whether the surfaces are flat or cylindrical makes 
no difference to the essential principle. Mr. Statter admits 
in his letter that the presence of oil is necessary, and that the 
speed of action depends upon the force exerted. “ The 
harder you. try to force the planes apart, the sooner does a 
small quantity of oil get between them." Directly the 
planes are separated, the oil can enter freely, and the 
resistance vanishes. 

The initial resistance, we take it, is that due to the 
weight of the iron core; directly this is overcome, the time 
limit action commences, and even the smallest pull in excess 
of the weight of the core will—if maintained long enough— 
eventually open the circuit-breaker. This is true “ dash- 
pot action,” but without the drawbacks of the ordinary 
dash-pot.—Eps. E.R. ] 


Inspection and Testing of Tramway Overhead Equipment. 


As I am one of the linemen using the testing appa- 
ratus described by Mr. Tweedy, T would like to point out 
to Mr. N. Worthington, or any others interested, that its 
use does not interfere with the wagon-driver’s duties, as 
Mr. Worthington suggests. The driver walks at the 
horse's head and carries a brass-shod walking stick, with 


„Which he touches the rail under each span. This is surely 


quicker and easier. for both the driver and horse, than 
vetting the wagon in to every pole, with the gutter, 
perhaps, sloping like the roof of a house, or the poles 
planted back on the pavement. My driver certainly does 
not regret the change. ` 

I have used different methods of testing on different 
lines, and the one I now use is certainly much the 
quickest and best of them. The fact that both insula- 
tions are tested without moving the wagon, and with 
practically the same ease as when testing only one, should, 
I think, appeal to most linemen. Moreover, by Mr. 
Tweedy's method, the hanger bolts are tested with the 

uil itself as an earth. By going to the pole, there is 
the paint on it, and also the more or less high resistance 
of the earth surrounding the pole, to contend with—unless it 
is bonded to the rail. 

I can't understand why Mr. Worthington is not allowed to 
flash the wire. If he used a heavy enough fuse I daresay it 
would be apt to open the station breaker when it blew, and 
it certainly would not be good for the trolley wire or his 
own eyes. I use very fine: tin wire that does no harm to 
anything when it blows. A heavy fuse, that carries, say, 5 
or 10 or more amperes, would be of little use, for if a hanger 
bolt was broken down enough to allow only 4 amperes to 
pass it would not blow the fuse, but if the secondary 
insulation also failed the hanger would burn out all right. 

Mr. Pott’s plan for testing is interesting, but I think 


does not occur in his extremely ingenious time- , 
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it would be more of a luxury than a necessity. The lineman 
would, of course, still have to do his ordinary inspection 
tour. If the testing is done in conjunction with this inspec- 
tion, it takes very little time indeed—at least by the method 
I now use—and it is done with a degree of certainty that, I 
think, would hardly be possible by Mr. Pott’s method, at 
junctions especially, or over a system using different types of 
suspension. 

I might add that my testing set is always hanging ready 
on the wagon, and is useful at other times besides 
inspections. 

Before starting on a job at night I can tell at once, if I 
have any doubt whether the “juice” is off. Or if I am 
about to use a globe-strain or a brooklyn that looks rione 
too good, I can test it in a twinkling. - 

H. Dudgeon, lineman,- 
Dudley, Stourbridge and District Electric Traction Co., Ltd. 


Stourbridge, September 12/h, 1905. 


- - 


I must say, in answer to Mr. Worthington's letter of the 
3rd inst., something which I was careful not to say in my 
last. 

If two 250-volt lamps in series are used for testing trolley- 
wire insulators they are unlikely to burn out when a faulty 
insulator throws some pressure under 500 volts on to them— 
I don't know many lines that could do more—therefore, a 
fuse to protect, these lamps is superfluous, as well as objec- 
tionable, for the reasons given previously. a 

To use a fuse merely for the sake of protecting the lamps 
from short-circuits arising in the holders or connecting wires 
is to gain a small and remote advantage at the expense of 
others more important. 

The fuse alone serves all the purposes of the test in 


the simplest way, while the addition of lamps offers no: 


advantage. 

Mr. Pott’s. letter is particularly interesting to me, as I 
worked out, seme time ago, a system which must be almost 
identical with his, but decided not to employ it because of 
the openings for carelessness and error which seemed to 
attach to it. A daily test of every insulator is not to be 
despised, but a weekly test carried out scrupulously, and 
accompanied by visual inspection, is quite good enough for 
any line on which the insulators are of good quality. Of 
course, one has heard of lines on which the insulators were 
so treacherous that an hourly test would have becn an 
insufficient, safeguard. 

Robert N. Tweedy. 
- . Stourbridge, September 9th, 1905. 


BUSINESS NOTES. 


ae eee 


Brazil.—The recent reports regarding the sale of certain 

electrical undertakings in Brazil are now confirmed by the 
announcemerft that the principal assets of the Brazilian Electricity 
Co., of Berlin, have beén disposed of. These are the telephone 
installation at Rio de Janiero and the Villa Isabel Tramway in the 
same city, which have been taken over, according to the Berlin 
Tageblatt, by the Brazilian Securities Co. It is stated that the 
purchase price yields a considerable profit to the Berlin company as 
compared with the book value of the undertakings.—/inancial 
Times. : 
Australia,—The Australian , Customs. authorities have 
lately given a decision to the effect that “ cords, telephone, with 
metal switch blocks attached," are to be classified as ' machinery 
and apparatus n.e.i. electrical," the duty being 123 ad valorem. 


Imports of Foreign Electrical Apparatus.—[t is 
noteworthy that, while the importation of foreign clectrical 
machinery into this country is declining, that of forcign electrical 
goods and apparatus is showing an «upward tendency. Thus the. 


value of such imports during August last is returned at £77,704, as - 


against only £67,766 in the same month of last vear. For the 
eight months ending with August the returns show a total of 
£614,813, which contrasts with £502,265 in the corresponding 
petiod of 1904. 


South Lancashire Tramways: Sale.—The goodwill 
aud undertaking, &., of the South Lancashire Electric Traction 
and} Power Co. Ltd., are to be sold by private tender. Ful] 
particnlars appegr in our advertisements to-day. 


chester. 


Crossley's Electric Drill.—A neat little electric drill has 


recently been put upon the market by Messrs. CRossLEY & Co., of 
Johnstone, N.B., and was shown in operation at the exhibition 
recently held in connection with the Yorkshire electric power 


scheme, by Mr. C. W. B. Crossley, of Exchange Buildings, Man- 
The drill is made in two sizes; the lighter one (No. 1), 
weighing 15 lb., is extremely portable, and will drill up to @ in. 
diameter in steel ; the heavier one (No. 2), of 25 1b. weight, although 
also adaptable as a breast drill, is provided with accessories, which 
render it useful in a variety of ways; it is designed to drill up to 
f in. diameter in steel. Thus, tho latter drill ean be used suspended 
from a bar, for which a feeding screw is provided as shown 
in the illustration, or it can be fitted with a taper shank, as 
will be seen, and used as an accessory to a large radial drilling 
machine for the purpose of drilling a large number of small holes, 
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CROSSLEY'S ELECTRIC DnmiLL. 


an operation which is accomplished in less timo and at less cost of 
power than with the large machine, By means of a wire brush 
attachment, the No. 2 drill can: be adapted for cleaning castings; 
or for grinding or polishing, by the attachment of an emery whecl 
or polishing disk. 

In both drills an aluminium case contributes to ensuring light 
weight; the motors have slot-wound armatures and commutation is 
effected by means of carbon brushes, the pressure on which is adjusted 
by a neat spring control. The magnet windings are compounded, and 
give a speed variation of nearly 50 per cent. from “no load" to 
“full load." The drill spindle runs in long gun-metal bearings, 


. and is provided with a ball thrust bearing ; the two sizes are bored 


for Nos. 1 and 2 standard taper shanks respectively ; the gears are 
all cut from solid steel blanks and the plunger type of make-and- 
break switch, fixed within finger reach of the operator, provides a 
convenient and offeetive means of starting and stopping the device. 

The machines can be built for any voltage up to 250 p.c. and — 
can be adapted for drilling wood, stone or slate; the workmanship 
appeared all that could be desired, and the makers guarantee the 
drill for a period of six months. 


Manchuria.—The U.S. Consul at Niu-Chwang states 
that very little modern machinery ofany kind, aside from that 
used in connection-with railway building, has been brought into : 
this part of China. He recommends manufacturers to send samples - 
and illustrated price lists, and says that the special agents sent out by 
some firms have achieved good results. 


Catalogues and Lists.—Mkssns. J. Marx & Co. 
Chiswell House, Finsbury Pavement, E.C.—Catalogue (60 pp.) of 
numerous types of '"Schwade" *' Automat” pumps for boiler feed 
and innumerable other purposes. 'The catalogue is fully illustrated, 
and tabulated data are given respecting every type shown. The | 
Schwade Works give employment to about 1,000 hands. 

The WESTMINSTER HiNGINFERING Co, Ltn., Victoria Road, 
Willesden Junction, N.W.—Catalogue just published, giving full 
information relating to their dynamos, motors and arc lamps; 
specification and many tabulated particulars of sizes, dimensious, 
prices, &c., appear regarding the two former sections of the com- 
pany’s manufactures, but the bulk of the list is devoted to the third 
section—arc lamps. Here there are various types of enclosed and 
open lamps, also those for photographic, photo-printing and 
enlarging, overhead suspension gear for photographic lamps, and 
movable tripod stands for photo-printing lamps are described, a 
good batch of testimonials from users following. Art paper, good 
arrangement and excellent printing have combined to produce an 
extremely neat catalogue. 

Messrs. SigMkENS Bros. & Co., Lro., Westiminster.~ Priee list on, 
dealing with switebboard instruments and accessories, This 
catalogue of 50 pages, is divided into five parts, as follows :— 
Electro-magnetic Instruments, Moving-coil Instruments, Ferraris 
Instruments, Instrument ‘Transformers, and. various special instru- 
ments and accessories. Each type of instrument is made in a large 
varicty of sub-types, suitable forall sorts of purposes. Specifications 
and dimension drawings are shown forall instruments. The elcctro- 
magnetio instruments are intended for eeneral awitchboard use ; 
they are practically dead-beat, The moving-cotl mistrumente, 
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which are, of course, intended for use with continuous current only 
include types with flush cases ahd water-tight cases, edgewise dials, 


and specially large circular dials. A large range of shunts for use - 


with the ammeters is also listed. Other special instruments of the 
moving-coil type shown are combined ammeters and voltmeters for 


searchlights and automobiles, and wattmeters built on the dynamo- 


meter principle. Ferraris instruments, for alternating currents 
only, are built on the well-knówn rotary field principle, and 
ammeters, voltmeters and wattmeters are listed in a large number 
of sub-types, as with the moving-coil instruments. A special feature 
is made of wattmeters for three-phase currents with branches un- 
equally loaded. A special type of universal station instrument is 
shown with dial 21 in. in diameter, for reading station volts, amperes 
and kilowatts. Current and voltage transformers are listed in a 
variety of types for working voltages from 1,000 to 50,000 volts. 
The special instruments comprise current directing indicators, 
earth indicators, ohmmeters, voltage and power relays, and safety 
relays for breakages of three-phase overhead lines. We have also 


received a copy of price sheet No. 15, describing the Tantalum `’ 


electric glow lamp. 

PORTABLE ACCUMULATORS, LTD. 210, Shaftesbury Avenue, 
W.C.—Price list (neatly illustrated) of single cells and complete 
batteries, in glass, ebonite, and celluloid, fitted with low discharge 
plates (pasted type). Particulars of types, capacities, dimensions, 
weights and prices, are conveniently arranged. 

GENERATORS, LTD., 77-78, Trevelyan Buildings, Corporation 
Street, Manchester.—Several new leaflets brought together in a 
taking red cover which allows of the addition of later lists as 
issued. Particulars appear of controller fingers for different 
makers’ controllers, commutators for standard tramway motors 
of sevcral makes, Benjamin’s patent wireless cluster fittings, and 
Vitae carbon brushes for car motors. The lists are being circulated 
among tramway managers and engineers with prices filled in 
according to the equipment in use on each individual system. The 
prices are of necessity subject to variation from time to time, 
dependent upon the course of the copper market. 

The ELEctRIcAL Co., Ltp., London.—Circular No. 171 showing 
a new type of gear wheels with renewable rims, for tramway 
motors; No. 170 showing commutators for tramway motors and 
contact fingers for tramway controllers; 179 and-180 illustrating 
their lifting magnets for transporting iron and steel castings, 
rails, &c. 

Messrs. VeRITYS, Lrp., Manchester.—Catalogue No. 514 giving 
full particulars of their various enclosed and open arc lamps. New 
designs and revised prices are set out in readiness for the 1905-6 
season. The illustrations show single and double enclosure lamps, 
and single enclosure ornamental designs, made under the Aston- 
Worsley patents, and the “Aston” open-type lamps appear with 
and without globes. The enclosed lamps have only been on the 
market one season, but we understand that they have had a very 
successful run. It is interesting to mention that 188 of these 
lamps have been selected for the owners of “Olympia” for the 
permanent lighting, and they will do service for the lighting of the 
Electrical Exhibition which opens on 25th inst. Messrs. Verity 
have just completed the street lighting contract at Buxton. The 
list sets out prices in detail, and gives code words, shipping and 
other useful information. Globes and reflectors, substitutional 
resistances and winches, are described in the list, and there is also 
an account of the “ Aston-Worsley” automatic clutch and contact, 
to which we shall refer in a later issue. 

The SIMPLEX STEEL Conpurr Co, Lrp., Birmingham.—New 
price sheet either for hanging up in offices or for folding for the 
pocket. It gives in a condensed form most of the prices of con- 
duits and fittings appearing in the company’s 1905 catalogue.  . 

Mr. A. P. LUNDBERG, Liverpool Road, N.—Two further advance 
proofs of new lists. One shows a large number of illustrations of 
the patent "Duplex" tumbler switch of flush and surface types, 
and with locked type covers, also many useful diagrams showing 
various adaptations of these switches, such as for controlling a two- 
filament lamp, producing dim light, tramcar lighting, a8 & change- 
over switch, for ignition cells, intermediate wiring, and arc lamp 
control. The other list particularises armoured plugs, ebonite disk, 
twin and triple socket and “ Magnum” special pattern two-pin plug, 
also pivot switches with locked covers. The lists are conveniently 
get out. i 


Electrical Enterprise in Japan.—Following our 
article of last week on this subject, we now give a few facts of 
interest from an article by Mr. T. Hirokawa appearing in the 
Engineer, of Chicago, to hand by this week's mail. The writer 
says that electrical enterprises are not behind other industries in 
Japan. Almost every city of over 10,000 population has electric 
lights and several have street railways. As the country is 


mountainous throughout, there is abundance of water-power and at . 


present over 30 per cent. of the electric energy used is furnished 
from this source. The land is also rich in coal mines, so that cheap 
electric power is a blessing for which all can hope. Among enter- 
prises now under way is the Tokyo Electric Light Co., which is to 
build a new 20,000-H.P. plant and transmit energy for DO miles to 


the city ; the Tokyo Electric Power, which is to furnish 43,600 H.P., - 


the first installation being of 24,000; the Kyoto municipal electric 
works of 2,400 m.r. This is run by the power from the canal te 
Lake Biwa, which was built in 1885 to furnish water to the old 
capital. The canal is some 7 miles long including 2'1 miles of 
tunnels. Kyoto Electric Light Co. has, at present, its own 
hydraulic power station of 350 H.P., which is soon to be increased 
to 1,000. In Osaka, the largest commercial city of Japan, the 
Osaka Electric Light Co. has steam-driven plants, from which it 
supplies light and power. The smoke problem is present, as 
hundreds of factory chimneys are darkening the skies, but the Uji 


River Hydro-Electric Power Co. is planning to send to the city 
40,000 H.P. from less than 20 miles away. The company has had 
Bome difliculty in raising the 5 million dollars of capital needed. 
but the power would be taken up in no time, and it is expected 
that, with the close of the war, the work will soon be commenced. 
The River Uji is the only outlet of Lake Biwa. In Hakknido, 
Kyushu, Formosa, and many other places, works are under con- 
struction by either public or private activity. Mr. Hirokawa wrote 
before peace had come, and he added:—"''As soon as the war is 
ended there will be great activity in the development of power 
stations, especially of water powers," 

The IJndia-rubber World for August 1st had another article on : 
the rubber factories of Japan, in which it is stated that from the 
beginning the insulated wire industry has formed an important 
branch of the rubber industry in Japan. “The people of that 
country were early in appreciating the advantages of the industrial 
uses of electricity, and the domestic manufacture of wire for elec- 
trical transmission has acquired considerable dimensions. Hand in 
hand. with this development has been the progress in insulating 
wire, including the employment of rubber. The Yokohama Elec- 
tric Wire Manufacturing Co. have perhaps the largest capacity in 
the line of rubber insulation. Of late their factory has been under- 
going enlargement, and their rubber insulation department has 
been placed in charge of an expert imported from the United 
States. The Fujikura Insulated Wire and Rubber Co., Tokio, like- 
wise has been growing of late, including the installation of 
machinery during the past year, which has doubled the capacity of 
the works—now almost equal to that of the Yokohama Co. The 
size of the works is indicated in part by the fact that the new 
engine and boilers are of 100 n.p. The work of this company, by 
the way, is no longer confined to wire insulation, but embraces. the 
output of various other products of rubber. The factory was estab- 
lished in 1884 by Zenpachi Fujikura, who, at his death in 1901, left 
it on a profitable basis.” 

In our references last week to American electrical firms and 
Japan trade we should have reminded our readers that about 12 
months ago Mr. Y. Shinto, B.Sc., of Tokio, made a tour through 
New York and other parts of America, obtaining data for an 
exhaustive report on electrical matters, to be submitted to the 
Japanese Government. This was followed by the statement two or 
three months ago, that the Japanese Government had ordered in 
America £1,000,000 of electrical equipment, machines, tools and 
installation work for shipyards, arsenals, &c. 


The *Duplex " Tumbler Switch.—The accompanying 
illustration shows a new type of switch just introduced to the 
market by Mr. A. P. LUNDBERG, in regard to whose inventive 
ingenuity it may be said that there is no falling off in fertility. 
By means of the patented movement in this type of {‘ tumbler two- 
way switch with 'off' position," all three positions of the knob. 
are welldefined. It is specially adapted for usc in positions where 
any vibration would be likely to jar contact arms of ordinary types 
of switches into their “ off" positions, such as in tram and motor- 
cars engine rooms, &c., as the improved construction locks the 
contact arms in their *on" positions, and prevents any possibility 
of annoyance caused by accidental rupture of the circuit. A source 
of annoyance in some switches isthe possibility of both contact arms 
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THe “ DupLEx” TUMBLER SwrrcH. 


being in their "on" positions together; in the “ Duplex” this 
defect is claimed to be satisfactorily overcome, as the improved 
action necessitates one contact being broken before the other can be 
made. . The single spiral spring, as used, ensures similar tension 
on both contact arms, and also acts as a spring buffer for both con- 
tact arms arising into their “off” positions, thus preventing any 
jar to the fingers of the operator. As the "off" position is well 
defined, it is not too easily passed by, when releasing either of the 
contact arms from its "on" position. Four loop-in terminals, 
with 44 in. (4 mm.) holes, are provided, and the connecting strap 
common to two of them being easily removable, allows the 
“ Duplex" to be satisfactorily used as a ‘“ change-over” switch for 
controlling two quite distinct circuits, which may be of different 
voltage should occasion require. 


Electrical Items in the Indian Railways Adminis- 
tration Report for 1904,—Although the Indian Railway 
Returns do not chronicle the working of any branch or suburban 
lines by electric power, there are some items contained therein of 
an electrical nature. For instance, 485 coaches are lighted by 
electricity, of which nearly half—or 238—are in use on the 
Rajputana-Malwa metre gauge. The telegraph earnings of the 
whole of the railways treated as one system amounted to 800,000 
rupees, a figure never before attained. 
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A South African Specification.—It was recently 
pointed ont that South African contractors and dealers in building 
and engineering supplies were complaining of the faulty system of 
obtaining estimates on Government contracts in the British South 
African colonies. Too stringent wording of specifications and the 
limited time allowance for submitting tenders, were two of the 
complaints most often heard. A certain specification for tramway 
cars and machine tools, set out by the Johannesburg Corporation, 
has been severely criticised by the Johannesburg Chamber of 
Commerce and other bodies, the chief objection being that in the 
tender for machine tools the name of a certain manufacturer was 
specified. As a result of the matter having been energetically 
taken up, there is every i that the [cause of complaint will 
be removed.. Financial News 


Bankruptcy Proceedings,—W «x. JEFFERSON—(Jeffer- 
son & Co., electrical engineer, Darlington). 
held on September 22nd, at Middlesbrough; public examination 
October 18th, at Stockton-on-Tees. 

ROBERT Pres (Durtnall & Pries), electrical sundriesman, 75, 
City Road, E.C. Receiving order made September 6th on a 
creditor's petition. 


For Sale.—On September 27th Mr. E. A. Sherley-Price 
will offer for sale by auction the stock-in-trade, patterns and good- 
willof the London Electromobile Syndicate, Ltd, See our adver- 
tisement pages for particulars. 


Trade Announcements.—Messrs. Veritys, LTD., 
announce that they are opening a ventilating department at each 
of their various branches. The new department will deal in the 
well-known * Aston" ventilating fans and blowers, and its services 
will always be available to the electrical trade where advice is 
required as to the best means of ventilating buildings and applying 
forced and induced draught. The department is under the super- 
intendence of Mr. Oswald Stott, who has made a study of this work, 
and who has had great experience in the manufacture and applica- 
tion of blowers and fans. 

Messrs. SHOOLBRED & CONNELL, electric light and power engi- 
neers, of 146, Fleet Street, E.C., have taken up the sole agency in 
this country for the sale of * Red Cross” lubricant for commutators, 
and they carry it in stock at the above address. 

The head offices of the ELECTRIC SUPPLY Co. or Victoria, LTD., 
in the Colony are at Wendouree Parade, Ballarat, Victoria. 

The business of Mr. G. Franois, electrical engineer, of 22, Crwys 
Road, Cathays, Cardiff, has -been taken over by Messrs. A.-J. 
Pierce & Co. 

Mr. H. Moss has severed his connection with the Meteor Elec- 
trical Engineeting Co., Bradford, and has been appointed manager 
of the electrical department of Messrs. David Wilson & Co., Brad- 
ford Road, Huddersfield, who have important work in hand. 


The Scottish Steel Industry.—The Times says that 
this industry isat present very active. The STEEL Co. or SCOTLAND 
never had so many orders in their works as now. They have just 
received two important contracts from Continental Governments 
for steel of high resistance and steel of moderate thickness for 
deckplating of warships. They secured the contracts in competition 
over the Carnegie, Essen and other companies. The delivery will 
extend over two years. 


Mechanical Stokers.— Messrs. MELDRUM BROS., Ivrp., 
of Timperley, have received an order from Messrs. BABCOCK and 
Wincox, LTD., for one of their mechanical stokers to consume a 
mixture of slack and locomotive smoke-box refuse under a large 
Babcock boiler,to be installed at Gateshead-on-Tyne for the North- 
Eastern Railway Co. The order followed a practical test of the 
stoker when burning the material at another installation. 


Dissolutions and Liquidations.—Under the winding- 
up order made against the GARCIN RENAULT ELECTRIO CARS AND 
ACCUMULATORS, LTD., Mr. H. M. Wincarls has now issued his report 
to the creditors and shareholders. The statement of affairs filed on 
August 18th shows unsecured debts £4,006; & partly secured debt 
£1,200 (securities valued at £500); preferential claims £70 16s. ; 
assets £263 16s.; and a deficiency of £4513. The unsecured 
creditors include loans £1,909 16s. 4d., law costs £66 18. 6d., and 
ordinary trade creditors for goods supplied and work done 
£2,030 18s. 3d., including the costs of judgements, which several 
creditors have obtained against the company. Other property, 
returned as an asset valued at £200, represents an electric landau- 
lette which has been sold by one of the company's employés in 
his own interest, There does not appear to be any prospect of a 
dividend for the creditors. 

A. HERBERT & Co., manufacturing electricians, 64, Nightingale 
Works, 347, Hornsey Road, London, N. (Messrs. A. Herbert and 
Bennett), have dissolved partnership as from August 24th last. Mr. 

iennett is now carrying on the business in his own name, and will 
attend to liabilities. 

The RHODES ELECTRICAL (PARENT) SYNDICATE, Lro., is winding 
up voluntarily, with Mr. Richard Salem, 70, Bishopsgate Street 
Within, E.C., as liquidator. 

The FIREPROOF ELECTRIC SWITCHBOARD Co., LTp.— Meeting to 
be held at The Lodge, Egerton Street, New Brighton, on October 
18th, to hear an account of the w inding up from the liquidator (Mr. 
Thomas Lomas). 

CnoxPTON ELECTRIC SUPPLY eat OF AUSTRALIA., LTDp.— Mecting 
to be held at Salisbury House, London Wall, on Octaber 10th, to 
sh ar an account of the winding up from the liquidator (Mr. F. R. 

ceve 8) 

Messrs. W. J. CHESTERTON AND A. J. Jones (Chesterton, Jones 
and Co., manufacturers and dealers in gas and electric light tittings, 


First mecting is to be ` 


Walsall) have dissolved partnership. Mr. Jones will attend to 
debts and continue the business. 

Messrs. d. S. Hooker anD P. 8. Harris (Hooker and Harris, 
clectrical and mechanical engineers, Paragon Works, Retreat Place, 
Hackney, N.) have dissolved partnership. Mr. P. S. Harris will 
attend to debts and continue the business. 


ee 


LIGHTING AND POWER NOTES. 


— M — — ÀÀ 


Aldershot.—A L.G.B. inquiry into an application of the 
T.C. to borrow £2,000 for electricity works extensions was Bela 
recently. 


Ashton-under-Lyne.—The Corporation has reduced 
the price of energy as under :—Lighting, first 250 units per quarter, 
34d. per unit, next 250, 3d.; all over 500, 24d. Power, inter- 
mittent use, 14d. per unit; continuous running motors, first 250 
units per quarter, 14d.; next 250, 13d.; next 500, 1d.; all over 
1,000, ‘9d. 


Ayr.—The report.of the Corporation Electricity Depart- 
ment for the year, shows that during the 12 months about two miles 
of additional cable has been laid. The total number of consumers 
at the end of the year was 885, against 776 in the preceding year. 
The capital expenditure was £92,234, an increase of £4,709. 
The total revenue amounted to £12,251, an increase of £993 over 
1904. The total working expenditure was £6,448 ; and interest and 
sinking fund charges amounted to £4,916, leaving a net surplus of 
£893, against £628 in 1904. A proposal that the charge to private 
consumers be reduced from 5d. to 44d. was defeated. 


Banbury.—The T.C. has decided to give notice to the 
Banbury Electric Supply Co. to put an end to the existing contract 
for lighting the public streets with electricity, and to substitute in- 
candescent gas. The relative merits of the two lights was the sub- 
ject of a long discussion, and the resolution to SISGOUIMUS electrio 
lighting, was carried almost unanimously. 


Bangour.—An installation is being arranged for the new 
Bangour Lunatic Asylum, near Edinburgh. The total estimated 
cost is £15,000. 


Bray.—On the 5th inst. the E.L. Committee reported that 
a flooding had caused the electricity works to be temporarily shut 
down and almost destroyed the weir at the head race. The No. 4 
alternator had been damaged, but had been since repaired. The 
Committee recommended that the engineer and surveyor should 
meet Lord Meath or his agent with a view to having the weir 
rcpaired. "The report was adopted. 


Brighton.—The T.C. has scaled an agreement appointing 
Mr. Arthur Wright as consulting engineer to its electricity under- 
taking. 


Burslem.—The erection of the electricity and refuse 


. destructor works was recently completed, at a:cost of between £30,000 


and £40,000, and on the 5th inst. the dual works were formally 
opened by Mr. Robert Heath, High Sheriff of the county. The 
members of the T.C., of the Tunstall U.D.C., which is to be supplied 
with energy by Burslem, and of the Wolstanton U.D.C. 
(a portion of which area is also to be lighted from the works), and 
a number of invited guests, assembled at the Town Hall and 
marched in procession to the works. 

The buildings consist of à destructor house, boiler house, engine 
room, offices, test room, and battery room. The refuse destructor, 
which was supplied by Messrs. Heenan & Froude, is of the 3-cell, front 
feed type, working in conjunction with a B. & W. boiler evapor- 
ating 6,000 lb. of water per hour, at a pressure of 200 lb. per sq. in. 


. The electrical plant comprises, at present, one 100-kw. Howden- 


Dick, Kerr set generating at 440 volts; a G.E. Co. balancer- 
booster; an E.P.S. battery of 300 amp.-hours, and a switchboard 
by Messrs. Crompton & Co. The boiler house contains one hand 
fired B. & W. water tube boiler of 10,000 lb. capacity, at 160 lb. 
pressure per sq. in., fitted with a superheater. 'Two Weir pumps 
and a Wollaston water softener are also installed. "Ten miles of 
cables have been ]laid, on the solid system, by  Messrs. 
Callender, and there have been erected in the centre of the town 
twenty 8-amp. Crompton arc lamps. ‘The plant has been running 
and consumers have been supplied since August Ist. The charges for 
energy to consumers arec—a flat rate of 5d. per unit, or on the 
maximum demand system at 7d. per unit for one hour and 2d. 
after. The completion of the works has brought a demand for 
energy, and to supply this an additional 200-K w. set will shortly be 
added to the existing plant. Mr. A. Bremner is the borough 
electrical engineer. 


Carrick-on-Suir.—Mr. H. T. Harrison, Dublin, has 
made a report on the proposed electric lighting scheme for the 
town, and estimates the cost at £13,000. 


Dewsbury.—The T.C. has received from the L.G.B 


sanction to raise a loan of £9,762 for E.L. purposes. 


Dundee.— Messrs. Gourlay Bros.,  shipbuilders, have 
offered to pay 11d. per unit, for up to 25,000 units every three months. 
Energy required beyond that quantity is to be given at a reduced 
rate. The firm objects to a scale based on kilowatt demand. 
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Edinburgh. —The™ Parish: Council and the E.L. Com- 
mittec of the’T.C. are at loggerheads over the question of assess- 
ment. The Parish Council wants to assess on a profit-carning basis. 
The revenue last year was £118,000. The Committce favours a 
steady rate. 


Electricity v. Gas.—At a conference of the Gas 
Managers'j Institute of Wales and Monmouthshire, held at Cardiff 
last week, it was stated that, despite all opposition, the industry 
was more prosperous in this country than ever. While in, 1882 
there were only 500 gas undertakings in Great Britain, there were 
now 719 such undertakings, supplying 151,677,693 thousands of 
cubic feet to 4,351,125 consumers. The capital expenditure on 
these undertakings was £117,972,458. The President in his address 


said that public lighting had had more attention from electricians. 


than private lighting [!], but electrie lighting had failed to give 
Batisfaction in the public streets. 

The Lighting Committee of the Wigan Corporation considers the 
cost of lighting Pemberton by electricity excessive, and recommends 
that gas be used in future, the change to be made by easy stages. 

The Building Committee of the Stourbridge Guardians is 
divided in opinion as to whether it shall adopt electricity for the 
lighting of the new workhouse, and consideration of the matter has 
been postponed. 

Mr. T. Rooke, city electrical engineer, Sydney, N.S.W., recently 
reported to the E.L. Committee on the question ‘of street lighting, 
and dealt with the rival merits of electricity and gas as illuminants. 
He pointed out that the annual cost of the 766 gas lamps displaced 
by the electric lamps had been £5,085, and the cost of the 343 
electric lamps erected was £9,947, but the electric lights were in 
reality cheaper on account of their superior illuminating power. - He 
also advocated a progressive policy of electric lighting, stating that 
thereby the cost would be sensibly diminixhed. 


Faversham.— The T.C. has reduced the cost of street 


arc lamps from £22 to £20 per annum, and that of other electric 
lamps from £4 10s, to £4. 


Gillingham (Kent).—The T.C. has adopted a scheme 
of assisted wiring for private houses, shops, &c., payment being 
extended up to five yoars. The minimum cost of a 6-light 
installation will be £3, and after October 1st energy will be supplied 
at 4]d. per unit, or on a sliding scale at 7d. and 14d. 


Govan.—TLhe T.C. has reduced the alternative flat rate. 


to consumers from 4d. per unit to 34d. 


Grimsby.—The T.C. has decided to extend the electricity 
station and plant nt a cost of £9,500, and to apply for a loan of 
£18,000 for this and other electricity purposes. 


India.—The Secretary of State is arranging for the 
machinery required for the new erecting shops of the North- 
Western Railway at Lahore, to be worked by electricity. 


Irvine.—At a recent meeting, the E.L. Committee sub- 
mitted a report on the proposed electric lighting scheme for the 
burgh, in which it recommended that the offer of Messrs. Marcy 
and Marr, London, to install the necessary plant, including a suction 
gas producer, at a cost of £6,646, be accepted. It was agreed to 
remit the report to the whole of the Burgh Commissioners in com- 
mittee for discussion. 


Italy.—The Milan provincial authorities have granted 
a concession to the Società Elettrica Industriale Franco-Italiana, of 
Milan, to put down a hydro-electric plant on the River Lambro at 
Cerro al Lambro, for generatiig electrical energy for lighting and 
power purposes. 


Jedburgh,— The formal opening ceremony in connection 
with the installation of the electric light has been fixed for the 
29th inst. | . ` 


Ledbury.— Messrs. Foote & Milne have informed the 
U.D.C. that they intend to start a private local E.L company, and 
the Council has decided to assent to the firm's application for a prov. 
order. :Under an agreement, the Council will have the option of 
purchasing the undertaking at any time after seven years by giving a 
year’s notice, the maximum charge for energy is to be 7d. per unit, 
and the actual charges are not to exceed the followi Ing, except w ith 
the Council's consent :—Ordinary consumers, 6d. for lighting, and 
4d. for power; the Council, 4d. for lighting, and 3d. for power. 


Llangollen.—The local E.L. Co. has offered to light the 
town lamps for £82 10d. per annum. Last year the gas bill was 
£360, and the Gas Co. has reduced its price to £140 4s. 


Llandilo.—' he U.D.C. has awarded the contract for 
working the E.L. station for a year to Mr. H. P. Davies at £302 for 
the first 22,000 units and 1$d. per unit afterwards, the contractor 
to do all reasonable repairs. 


London,—City.—From the Zines we learn that some 
experiments will be undertaken in the City, by the Corporation, on 
the 29th inst. to test the value of high-pressure gas for street. 
livhting, as compared with electricity. The experiment is being 
watched) with considerable interest. by local bodies outside the 
City, many inquiries having been received at the Guildhall on the 
subject. The Corporation has arranged for the lighting of Queen 
Victoria Street and a portion of Queen Street, between Queen 
Victoria Street and Cheapside, by means of 44 high-pressure gas 


lamps in lieu of 27 existing electric arc ere the lighting of Fleet 
Street by means of 34 incandescent gas lamps, in lieu of the 12 
electric arc lamps; and the lighting of Lower Thames Strect, from 
Fish Street Hill to Billingsgate Market and Monument Street, by 
means of 33 high-pressure incandescent gas lamps. They will 
include a 1,000-c.P. lamp on each of the resting-places in front of 
Billingsgate Market in lieu of eight existing clectric arc lamps. 

Porrar.—The Electricity Committee of the B.C. has adopted a 
suggestion that a consumer who has paid the minimum charge in a 
quarter, may in the succeeding quarter have it deducted from his 
account, providing his account in the latter quarter is in excess of 
the amount of minimum charge paid. The Public Health Com- 
mittee has decided to manufacture electrolysed salt water for 
disinfecting purposes, as offering a great saving in. cost over 
ordinary disinfectants. "This is an old idea, of doubtful value. 

HAMNERSMITH.— The price of energy for lighting purposes was, 
from 7th inst., reduced to a uniform rate of 3d. per unit. 

HackxEY.- -With rerard to the supply of water for Son dénsing 
purposes, the E.L. Committee has decided to take water from the 
Lea Navigation Cut, in preference to the erection of additional 
cooling towers, which would be necessary if the water was taken 
from the River Lea. The Lea Conservancy has agreed to this 
course. The water is to be taken through two 18-in. pipes, a 
27-in. pipe being utilised for the return; the rental will be 
£200 per annum, and £41 3s. 4d. per annum for the lease of 
the necessary land. The estimated cost of the necessary work 
is £4,000. The Committee has agreed to supply energy for 
power to Messrs. Ingram & Sons’ London India-rubber Works, at 
£1 per Kw. per quarter of maximum demand and $d. per unit, for a 
period of seven years, with the benefit of any reduction in the 
present charges for power which may be made during the term of 
the agreement, to similar consumers. 

BATTERSEA.— The Lighting Committee has reported that on 

the 18th ult, at 8 p.m. No. 6 Parsons turbo-generator at the 
generating station broke down, owing to the displacement of part 
of the mechanism. No failure in the supply of electric light 
occurred. 
- WANDSWORTH.—Notice has been given by the County of London 
Electric Supply Co. that from October 1st the existing alternative 
flat rate of 6d. per unit for lighting purposes will be reduced to 5d. 
for shops and business premises, and 53d. for private purposes. The 
scale of charges under the maximum demand system will remain as - 
at present, and the charge for supplying basements where a light is 
used throughout the day, will be 3d* por unit. 


Lye and Wollescote.— The U.D.C. has received from 
the Midland Electric Corporation, a letter offering a reduction in 
their flat rate of from 41d. per unit to 34d. in the case of prompt 
payment, and stating that in order that consumers might receive 
the discount, it would be necessary for the Council to give an 
assurance that it would not insist upon the discounts specified in | 
its agreement with the company. The Council has, therefore, 
agreed to waive its claim to the discounts mentioned for five 
years, tho question to be then further considered. 


Macclesfield.—The T.C. has taken practical steps 
towards carrying out the E.L. order. A site has been selected for 
the station, and a loan of £15,000 to carry out the project, has been 
applied for. 


Malvern.— The U.D.C. has applied to the L.G.B. for a 
loan of £2,500 for electricity purposes. 


Mvynyddislwyn.—A Pontypridd firm has informed the 
U:D.C. that application is to be made for a prov. order for E. L. in 
its area. 


New York City.—The small generating station to light 
the Williamsburg Bridge, is to be in working order about October 
ist. This is an experimental plant owned by the city, and it is 
intended to demonstrate the value of street refuse as fuel. - 


Paignten.—The B. of T. has informed the U.D.C. that 
it refuses to entertain the E.L. scheme of the Council in agreement 
with the Electric Construction Co. 


South African Notes.— Lapysranp.—The T.C. 
recently diseussed an offer from Mr. Wnestner, of Johannes- 
burg, to light the town on certain conditions. If the Council 
would give him a concessióu for 20 years he was prepared 
to lay down the plant, undertakiug to have it completed in 
nine months. His charges would be 1s. 3d. per unit for house light- 
ing and ls. per unit for street lighting, the Council to have the 
option of taking the plant over in 10 years at original cost plus 20 per 
cent. The matter was deferred pending inquiries as to cost of 
electric lighting, &c., from the Town Councils of Potchefstroom and 
Winburg. 

King WiLLIAM's Town.-—Tn commenting on the fact tbat the 
working of the electric lighting undertaking had produced a profit 
for the past tive months, the local journal expresses the hope that. 
the T.C. will see its way to reduce the charge of 1s. 3d. per 
unit. ‘The Government. has offered 9d. per unit for p ARER the 
railway station. 


Stockport, —The T.C. has fixed the price of energy for 
motors at 14d. per unit. 

A sum of. £882 to cover exoess expenditure, is to be paid out of 
the reserve fund, instead of by a loan as proposed, 
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THE WALTHAMSTOW ELECTRIC LIGHTING AND 
TRAMWAYS UNDERTAKINGS. 


WitH the opening of the Walthamstow Urban District ^ some idea of the plant installed: at the opening, and a com- 
Council's light railway undertaking in the early part of parison of the views then given and the present ones forms 
| an interesting .com- 
mentary on the growth 
of the Walthamstow 
undertaking. 

The engine room at 
present contains 13 
generating sets, each 
consisting of a West- 


inghouse three- 


a 
" 
"eT 


tak = Me 1 | p y. cylinder gas engine, 
Dee | wr! : Kw | BN A ums direct coupled to a 


" j "i 


mel 


3 ndm | ^ aN k > S : 
| L F. En 1 Y. Y, TA: | 3 | Helios D.C. generator, 

p^ Th, | | ~L —- -—- ` | ^ . Of this plant, the 

| Jr y» Ei H SENAT ! l i7] A seven earlier sets (those 

sig d TEA | p 


i “me rar Se T 


hers i | | - | installed before the 


| 
2r 


- 


recent building exten- 
LI . , 
sion), comprising four 


115-H.P. and three 


250-H.P. units (illus- 
trated in fig. 1) were 
utilised solely. for 


lighting purposes; the 
Fig. 1,.—GENERAL VIEW OF GENERATING PLANT: ORIGINAL LIGHTING PLANT IN FOREGROUND. six latest, units (shown. 
in fig. 2) are intended, 
June, another much 
needed, but long 
delayed, improvement 
was effected in the 
local travelling facili- 
ties of North-East 
London. 

But further than 
that, the newly com- 
pleted scheme has an 
added interest, in that 
energy for its opera- 
tion is supplied from 
gas-driven plant, sup- 
plementary to the 
original installation, 
which has, since its 
inauguration in Sep- 
tember, 1901, earned 
for itself such an 
excellent record for 
economical and 


efficient working 

amohg the London 

power stations. | : 
With its present equipment of plant, the Walthamstow three for lighting and three for operating the recently 

electricity station is undoubtedly the largest gas-driven inaugurated light railways. 

station in the country, and some. preliminary reference to its These later engines are, like the former, of the makers’ 

main features, will, no doubt, be of interest to our readers. well-known vertical single-acting .three-cylinder type with , 
A reference to our issue of October 18th, 1901, will give ‘cranks set at anglesiof 120°. | JOE 


Fic. 2.—VIEw oF NEw TRACTION AND LIGHTING PLANT. 


F 


Fy: 3.—MOTOR-DRIVEN 
CIRCULATING Pumps. 


They are, how- 
ever, of improved 
design, having only 
one internal cam- 
shaft for operating 
all the exhanst and 
inlet valves. The 
cylinders are in each 
case 2() in. diameter, 
and have a stroke 
of 22 in.; two 
9 ft. diameter fly- 
wheels are fitted to 
each engine, and 
the latter have an 
overload capacity of 
25 per cent. A 
mixing chamber is 
attached to each 
engine, with suit- 
able hand valves for 
adjusting the pro- 
portions of gas and 
air, and a fly-ball 
governor controls 
the supply to the 
engine, the arrangement being that 
adopted on all Westinghouse gas 
engines, whereby the gas supply is 
varied at every 


Fic. 4.—Miw 


second revolution 


according to the load, but is never 
cut off, thus giving the maximum 


number of impulses to the engine. 

The exhaust valves are water-cooled, 
also exhaust manifold, the exhausts 
being connected to large silencers, 
consisting of iron tanks fitted with 
baffle plates. 

Low tension electric ignition is pro- 
vided, and a view of the minia- 
ture units, in this case consisting of a 
200-volt motor coupled to a generator 
giving some 8 amperes at y volt, 
and at a speed of 2,500 r.p.m. for 
energising the ignition circuit of each 
engine, is shown in fig. 4, 

By means of a common ignition bus, 
running the length of the station, the 
various ignition motor-generators are 
made interchangeable, as a safeguard 
against breakdown in any particular 
set—a condition of affairs which is 
also guarded against by the provision 
of primary batteries, 

The engines are started by means 
of compressed airat 200 Ib. per sq. in., 
Which is stored in vertical tanks placed 


AIR COMPRESSOR AND THRE 
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. 0, 


two minutes only bein 
Referring to fig. 
plunger pumps see 


0,000 gallons per hour. 
and station purposes 


compressor pl 
“air lift” } 

The gas for 
eight produce 


operating 


holders: the 


contains four 350-H.P. 


E-THROW 


so that the hoppers are at 


IATURE IGNITION MOtTOR-GENERATOR SETS FOR 


The operation of startin 
compressed air ig exceedingly simple 
g requisite for this 
3, the two motor-driven three-throw 
n in the foreground are, with other similar 
ones, used -for circulating the 
Jackets, this water being su 
towers, of which the latest 


is derived from an 
180 ft. deep, in connection with which 
ant is provided for raising 
rinciple, to a storage tank. 

rs of the Dow 
with complete equipments of pur 
more recently 


suming 500 lb. of anthr 


Gas ENGINES. 
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The air 
are motor-driven, 


compressors for 
one being illustrated 


g-up the engines by means of 
and expeditious, some 
purpose, 


cooling water in the cylinder 
bsequently passed through cooling 
addition is specified to deal with 
The water required for make up 
artesian well, 
a motor-driven air 
the water on the 


the station is 
son type, 


generated in some 
arranged in two houses, 
ifying plant and two gas- 
equipped producer house 


sencrators, each capable of con. 
acite coal per hour, and 


arranged 
aiconyenient. charging level, 

Each gas gene. 
rator is provided 
with independent 
wrought-iron outlet 
and waste pipes, and 
with three coke 
scrubbers, a washer 
and a sawdust 
scrubber, the puri- 
fying plant being 
arranged outside the 
producer house ag 
shown in fip. 9. 
In order that the 
gas supply to the 
engines shall be 
uniform, -a  25.ft, 
gas holder is pro- 
vided to each pro- 
ducer house; and 
for supplying steam 
to the producers, 
five vertical boilers 
are provided, three 
in the earlier and 
two in the later 


Fic. 5.—Virw or TRACTION SWITCHBOARD AND BOOSTERS. 
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building, illustrations of which appear in figs. 6 and 7 


respectively. 


The method of working these producers, in common with 
others of the power gas variety, has frequently been referred 


to in the ELECTRICAL 
Review ; their opera- 
tion results in the 
production of a cheap 
of about one- 
fourth the thermal 
value of coal gas, and 
costing some 2d. per 
1,000 cubic ft. The 
fuel consumption is 
probably less than 
1 lb. per B.H.P.-hour, 
and the fuel used 
at Walthamstow is 
anthracite pea nuts, 
costing some 25s. per 
ton delivered over 
the railway siding 
which connects the 
works with the Great 
Eastern Railway Co.'s 
Chingford branch. 
The electrical gene- 
rators throughout are 
of the Helios type. 
the earlier ones being 
six-polar machines 
with a capacity of 
150 amps. at 460— 
560 volts and at a 
speed of 260 r.p.m. : 
later additions, both 
for lighting and trac- 


tion purposes, are 10-polar, machines with; a normal speed 


of 200 r.p.m. 


-The three traction generators each have an output of 


increased cooling. 


The.magnet:windings are in sections for the purpose of 

The machines are designed for a fixed 

brush-position throughout all normal load conditions. 
In:addition to the foregoing generators, there are pro- 


Fic. 6.—ORIGINAL GAS-PRODUCER HoUsE: FIRST INSTALLATION. 


185 KW. at^460 to 560 volts, and, in common with the rest voltages, &c. 


of the machines, are shunt wound and regulated entirely on 


their shunt resistances. 


The armatures of these machines are of the slotted drum 
type with built-up cores mounted on cast-iron spiders, keyed 


to the shafts. 


Fic. 7.—N Ew (Gas-PnOoDUCER HOUSE. 


vided in connection with the lighting plant, two balancers 
of 20 and 50 Kw. capacity respectively, and two boosters for 
charging the lighting battery and regulating the feeder 
Jach of these sets consists of two four- 


pole machines, flexibly 
coupled together; 
and a further set, 
in the shape of a 
small milking booster, 
is provided for dealing 
with individual battery 
cells. 

All the above plant 
is arranged in front 
of the main lighting 
switchboard, ^ which, 
as first installed, was 
described in our 
earlier article, and 
has since been ex- 
tended by the ad- 
dition of machine 
and feeder panels, 
to keep pace with 
the growth of the 
station and supply 
network. 

For traction pur- 
poses four booster sets 
have been installed in 
front of the traction 
switchboard, which 
occupies a position on 
the same side of the 
engine room as the 
lighting board, but 
opposite the generators 
which it controls. 


Two of the booster sets are capable of giving any current 


up to 300 amperes at up to 40 volts, and the third will 


deliver up to 185 amperes at pressures up to 30 volts. Each 
of these sets consists of a motor direct coupled to a booster, 


and designed to carry the usual overload. 
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Fig, 8.—Car-SHEDS AND REPAIR SHOPS. 


The fourth 
booster (built by 
the Electric Con- 
struction Co.) is of 
the Highfield type, 
for working in con- 
nection with a trac- 
tion battery, and 
has a speed of 
1,000 r.p.m., and 
a normal output of: 
200 amperes at 75 
volts. : 

The traction 
switchboard, fig. 5, 
was built by Messrs. 
Johnson & Phillips, 
and' consists of 12 
white marble panels 
including: the 
following :—Four 
generator, three 
feeder, three . ordi- 
nary and one High- 
field booster panels : 
also. a Board of 
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arranged in one tier and insulated from 


the floor by oil insulators. This battery 
has a capacity of 220-amperes for three 
hours, or 500 amperes for one hour. 

It may be here mentioned that the 
principal contractors in connection with 
the recent traction generating plant, as 
also for the original installation, were 
Messrs. Frank Suter & Co., who obtained 
the contract for the engines, generators, 
switchgear, gas plant, &c. 

The question of providing tramways in 
the Walthamstow area was under con- 
sideration by the Council as far back as 
1898 ; the present. scheme of light rail- 
ways, however, received- Parliamentary 
sanction in February; 1903, and the 
official opening was held in June of this 
year. uy y 

It is satisfactory to record that mutual 
running powers agreements have been 
arranged between the Walthamstow and 
Leyton Councils over the whole of the 
lines in both districts: also that a further 
arrangement has been come to with the 
North Metropolitan 
Tramway Co. for 
mutual running 
powers, which will 
give direct. com- 
munication. almost 
to Regent’s Park. 

Altogether- some 
nine miles of. single 
track have been con- 
structed to a gauge 
Of 4E. 8) in., 
turnouts being pro- 
vided, five to the 
mile, in the thickly 
populated ^ routes, 
and four to the 
mile in the outlying 
portions. 

The track work is 
of normal  con- 
struction; the rails 
of girder type weigh 
100° Ib. per yard, 
and are anchored by 
means of the Cooper 


Trade panel. . The F1G.:9.—EXTERIOR OF: NEw PRODUCER HoUsE, SHOWING Pu2IFyING PLANT, &c. rail joint, every 45 


instruments are 
similar to those used in 
connection - with the 
lighting board, and each 
panel is self-contained as 
far as possible. 
,.Lhe battery room and 
workshop, with a suite 
of offices over, are situ- 
ated at one side of the 
engine room immediately 
behind the switchboards. 
The lighting and trac- 
tion batteries are situated 
adjacent to their respec- 
tive switchgear; the 
former consists of two 
batteries of the Tudor 
type, arranged on either 
side of the three-wire 
lighting network; each 
contains 142 cells, 
mounted in two tiers, 
and has a maximum 
rate of discharge of 500 
amperes at 250 volts. 
«+The traction battery 
is composed of 244 cells, 


ft. The points and 


Irc. 10.—ViEew on CHINGFORD ROUTE, SHOWING ARC LAMP SUSPENSION. 
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crossings are of Askham Bros.’ make. Granite paving has 
been used, grouted in with bitumen grout, over the greater 
portion of the routes. The construction of the light railways 
necessitated the building of two new bridges and the widen- 
ing of four others, 


BATTLRY 


Fra. ll.—BLock PLAN oF WaLTHAMSTOW GENERATING STATION. 


The overhead work is mostly of side bracket type, as 
shown in fig. 10, where also the system of arc lamp sus- 
pension from alternate bracket arms can be seen. 

At the various termini automatic trolley reversers are 
fitted, the trolley standards on the cars being, in consequence 
of this, constructed so that the heads can revolve in. either 
direction. | 

A device for cutting off the current from broken trolley 
wires has also been provisionally adopted on certain routes. 

For dealing with the traffic some 32 double-deck single- 
_ track cars, each with a carrying capacity of 50 passengers, 
have been provided. These were built by the Brush Elec- 
trical Engineering Co., and have Westinghouse electrical 
equipments, including magnetic brakes. 

A car shed, repair shops and spacious tramway offices have 
been erected on the Chingford route, a short distance from 
the central junction of the East-West and North-South 
routes. 

The repair shops, which embrace a smithy, store room, 
armature winding shop, paint store and paint shop, and a 
carpenter's shop, are provided 
with modern electrically- 
driven machine tools. 

A geileral view of the car- 
shed and a standard car is 
given in fiv. 8. 

Messrs. W. T. Henloy and . 
Co. obtained the contract 
for the permanent way, over- tars 
head equipment and cables, 
but sub-le& to Messrs. Dick, » 
Kerr & Co. the first two 
Sections of the work: the 
British Westinghouse Co. 
were the contractors for the. 
cars, with the Brush Elec- 
trical Engineering Co. as sub- 
contractors. 

In conclusion, we may say 
that Messrs. J. and J. S. 
Enright have acted as con- 
sulting engineers for all the j= 
Walthamstow electrical under- Ne ee: 
takings, and that to Mr. F. € 
A. Wilkinson, until recently 
the ('ouncil's electrical engi- 
neer, and his successor, Mr. J. H. Fooks Bale, is due 
the credit for the successful operation of the various under- 
takings. 

To the latter gentleman we tender our thanks for the 
assistance and facilities which he has given us in the 
preparation of this article, - | 
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The Diffusion of Nascent Hydrogen through Iron. 
—The current number of the Annalen der Physik (No. 9, 1905) con- 
tains an important paper by A. Winkelmann descriptive of experi- 
ments upon tho diffusion of nascent hydrogen through iron, an 
extension of his recent researches on diffusion through glowing 
palladium and through glowing platinum. In the present experi- 

. ments tho iron tube through which the 

action takes place is 20:1 cm. long, and 1 cm. in 

diameter, the walls being 0°0451 cm. in 
thickness. It is closed at the lower end, 

and dips to a depth of 7 cm. into an elec- 

trolyte ccnsisting of a 1 per cent. solution of 

a sodium salt. The iron tube is maintained as 

the cathode, the anode: being a platinum 

wire; the current is kept constant at 0:001 

f ^» ampere. The upper end of the iron tube is 
| p fitted gas-tight into a glass graduated tube 
which is at once bent over, the lower end 
being kept beneath a mercury surface. Near 
the bend is a tubulure provided with a stop- 
cock, which can be attached to an air pump. 
This arrangement enables measurements to 
be made of the volume and pressure of the 
hydrogen that diffuses through the iron 
tube from its outer surface to the interior 
during electrolysis. The quantity of hydro- 
gen so diffused is found to be indc- 
pendent of the pressure within the tube 
. —at any rate, from O to 89 cm. of 
mercury pressure. Similarly it is sensibly 
independent of changes of pressure upon 
the surface of the electrolyte— i.c, pres- 
sures outside the iron tube—of, say, half 
an atmosphere. The pressure of diffusion 
is thorefore something quite distinct from tho 
surface pressures ; the lowor limit for this pressure of diffusion is 
estimated to he about 58 atmospheres. -With constant current, 
diffusion increases with the temperature of the electrolyte; the 
equation takes the form 
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“Fic, 12.—PLAN or THE WALTHAMSTOW AREA, SHOWING THE Licnr RAILWAY SCHEME. 


where n, = 0:656 and 8 = 0:0455. The author deduces that it is 
proportional to at least the 4°97th power of the absolute tempera- 
ture, At constant temperature, with increasing current, the 
diffusion increases, but more slowly than the current. At constant 
temperature, with constant electrolyte and electrode conditions, 
the diffusion is found to be very nearly proportional to the 
potential difference hetween the electrodes. 
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LIGHTING AND POWER NOTES. 


(Concluded from page 422.) 


Stretford.—The annual report of the Electricity Com- 
mittee has been submitted to the T.C., and states that the gross 
profit amounts to £3,363 and the net profit to £528. 


Swansea.—Mr. C.A. L. Prusmann, the borough electrical 
engineer, has recently issucd a couple of pamphlets relating to 
electricity charges in the area; one of these seeks to impress con- 
sumers with the saving effected by the reduced rates now in force, 
and the other fs an explanation of the maximum demand system 
of charging. 


Sydney (N.S.W.).—4 picture-posteard received by last 
mail from the Empire Electric Light Co., Ltd., shows that in June, 
1898, the company had 348 lamps connected; in June, 1902, the 
number was 13,440 ; and to-day, 36,5260. The rates charged are the 


same as those of the City Council, viz, for lighting, a flat rate of: 


41d., or 5d. and 2d on the maxiinum-demand system; for power 
and heating the charge i 2d. per unit. The card gives a number 
of views in miniature of the generating station and its equipment. 

Waterford.—The National Provincial Electrical Cor- 


poration has intimated to the T.C. that it intends applying for E.L. 
powers for the district. 


West Hartlepool.—A statement was submitted by the 


borough accountant recently, showing a loss on the year’s working 


of the electricity undertaking of £471, against a loss in the previous | 


year of £560. An additional charge of £361 was placed to interest, 
and £450 was set aside for reserve and depreciation. 


TRAMWAY AND RAILWAY NOTES. 


Belfast.—It is expected that electric traction will be in 
foree all over the tramway system about the second week of 
November. This is a fortnight over the stipulated time. The 
work is progressing satisfactorily, all the new lines being practic- 
ally completed. 


Bradford,—The Tramways Committee has recommended 


the T.C. to apply to the B. of T. for a loan of £20,079 for the con- 
struction of clectrie tramways at Wyke. 


Cleckheaton.—The B. of T. has extended the time for 
constructing the Cleckbeaton and Hightown electric tramway 
extension for a year from August 30th. 


Dudley.—It will be within the recollection of readers of 
the ELECTRICAL Review that an agreement for the purchase by the 
Town Council of the electric tramways within the borough and 
the letting of them at a rental for 21 years was drafted in 1897 
and it fell duein 1904. This has always been referred to bv tram- 
way companies and others as the “Dudley Agreement" A 
few months ago it was reported that an alternative agreement was 
under consideration, but it would now appear that some difficulty 
has arisen, for in a Town Council report issued last week the Tram- 
way and Electric Lighting Committee alludes to a report of a sub- 
committee as to the purchase of the tramways, and the Committee 


recommends the Council to carry the original agreement to 
arbitration. 


Dundee,—An excellent illustration of what the difference | 


in gradients means, is shown by comparison between the tramways 
in Dundee and Aberdeen. Although the Dundee cars are worked 
as cconomically as possible, and the fuel cost is brought. down to 
I'88d. per unit, yet if Dundee had been able to run as cheaply as 
Aberdeen, there would have been a saving last year of £3 900 
One of the principal streets in Dundee has a gradient of 1 in 11, up 
which cars weighing 13 tons have to be propelled. Surely there 
is a good opening for regeneration there. ` i 


Durham.—The B.E.T. Co. is applying to the B. of T. 
for an extension of time to October 4th, 1906, for completing the 


work included in the Durham and District Light Railwavs Order 
1901. Í 2 


East Ham.—aAt the meeting of the U.D.C. on Tuesd 
it was reported that a dead-lock had been come to with 
the proposed working of the Barking tramways. The Barking 
Council desires to have a clause to terminate the agreement when 
the lines are extended from Ripple Road to Fanshawe Avenue 
Fast Ham requires exclusive running powers from the Eastern 
boundary of the borough to the Western boundary of East Strect, 


Barking, for seven years certain, and for joint running along East 
Street to Ripple Road. . 


ay 


respect to 


Liverpool.—.4 test case of considerable interest wag 
heard before the deputy-stipendiary magistrate of Liverpool 
(Mr. J. Kinghorn} on September 6th, when Colonel John Pilkington 
was summoned for non-payment. of 1d. excess fare on a tramear. 
Mr. Clayton, for the Corporation Tramways Committee, said 
defendant paid 14d. He continued in the car bevond this fare and 
the conductor requested him to pay an excess fare of ld 
Defendant proffered 4d., which the conductor could not accept as 
he had no 4d. tickets. here were no 4d. fares as such on the 
Liverpool cars. Defendant said he declined to pay more than the 


id., as a matter of principle. The total fare to any part of 
Wavertree was 2d., and he contended that having paid the lid, 
and subsequently the $d., he had paid the full fare for a distance 
even beyond where he got off the car. The magistrate dismissed the 
snmmons, taking the view that the regulation affecting the matter 
was designed to mect cases where a person intentionally and 
wrongfully tried to get out of his liability, whereas in this case the 
defendant had not tried to evade liability, but had paid the 14d. and 
an additional 4d., which was equal to the amount of the full fare of 
2d. The mere fact that the tramways undertaking did not possess 
a $d. ticket was not defendant's fault. 

The decision raises the question whether a person who has paid 
for a 4d. stage is en itled, on paying an additional 4d., to travel to 
the end of a 1d. stage, which is often nearly twice as long as two 
4d. stages together. | 


Hazel Grove.—The U.D.C. has been informed that 
Parliamentary powers are to be applied for, for the construction of 
electric tramways connecting Stockport with Macclesfield and 
Wilmslow. 

Ipswich.—On Wednesday last week Mr. M. K. North, 
L.G.B. Inspector, held an inquiry into an application on the part of 
the T.C for authority to borrow £19,500 for street improvements in 
connection witn the reconstruction of the tramways, as well as for 
additional rolling stock. Mr. Bantoft, town clerk, stated that the 
expenditure upon the undertaking to the close of March, 1905, had 
been £107,785. Additional rolling stock had been found necessary, 
and the cars had been purchased and were now in use, It was 
admitted that the work had been done before the loan was applied 
for. The work was begun in 1902 and finished in 1904. The 
inspector said the L.G.B. would probably deduct two years from 
the life of the work. The inquiry was declared closed. 


Johnstone.—At a meeting of the T.C. the clerk was 
instructed to write to the Tramway Co. insisting that the tramway 
system be carried to the boundary of the burgh, a matter that was 
agreed upon when the tramways were introduced into the town. 


Llandudno-Colwyn Bay.—The Llandudno U.D.C. has 
decided to support the application of the Tramways Co. for a 
further extension of six months in which to construct the electric 
tramways to Colwyn Bay, provided that £1,000 be lodged with the 
Council's bankers as security that the company will spend £9,000 
on completing the line within the town in six months. Otherwise 
the Council will oppose any extension of time, and will promote an 
independent scheme. 


London.—WaNpswogTH.—The B.C. has received a 
communication from the L.C.C. stating that the Highways Com- 
mittce proposes that powers be sought in the coming Parliamentary 
Session, to construct new tramways from Clapham via Clapham 
Common, North Side, and Cedars Road, to Lavender Hill, with the 
view of a through tramway route being established in conjunction 
with the existing tramways in Queen’s Road, Battersea, to Chelsea 
Bridge. Ata later date consideration will be given to the question 
of providing means of communication from Clapham to Hast Hill, 
Wandsworth, and subsequently, it is hoped, to Roehampton along 
one or other of the routes which have been suggested from time to 
time for the purpose. 

HornonN.—The' plans of the L.C.C. for the reconstruction of the 
tramway in Theobald's Road, and the construction of the con- 
necting section to the subway approach under Kinysway, have been 
approved by the Works Committee. The reconstruction of both 
lines of tramway in Theobald's Road is to be proceeded with 
simultaneously. l 


Newcastle-on-Tyne.—At the meeting of the T.C. on 
the 6th inst., it was decided to make an application to the B. of T. 
for a prov. order to authorise the construction of a tramway in the 
extension of Market Street from Pilgrim Street to New Bridge 
Street. The main purpose of the change is to relieve the extremely 
heavy traffic at the corner of Northumberland, Blackett, New 
Bridge, and Pilgrim Streets. 


Oxford.—The T.C. has decided to electrify the tramways 
which are to be taken over from the local tramways company, and 
the overhead system is recommended. The estimated cost is 
£93,295, with £36,852 for extensions of the present system. 


Sneinton.—Nottingham T.C. proposes to construct six 
new lines of electric tramways, giving communication with Sueinton. 


United States.—Cuicaco.—Mr. William S. Reed has 
organised a syndicate to purchase the Chicago Electric Co., which 
has becn in the hands of a receiver. The syudicate intends to 
acquire a number of electric street car lines and to build sundry 
short lines, with the ultimate view of connecting Chicago with 
New York. 

Niagara FParns.—The Westinghouse Manufacturing Co., of 
Pittsburg, Pa., will build a large factory on the Niagara frontier, at 
a point where the transmission line of the Ontario Power Co. 
crosses the Niagara River. President Roosevelt is being asked to 
take steps to create an international commission for the purpose of 
preserving the amenities of the Falls. 

New York CENTRAL R.R.—It is stated that this com- 
pany is preparing to equip with electricity not only its suburban 
lines but the whole network of 8,000 miles of railway, obtainine 
the power from Niagara Falls. On August 16th, says the Man (ote 
Free Press, the Ontario Power Co. sold 60,000 n.r. to the Central. 


Worcester.—The T.C., on September Gth, decided to 
assent to the transfer of the tramway undertaking in the city from 


. the Worcester Tramway Co. to the Worcester Electric Traction Co, 


for £6,000. 
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TELEGRAPH AND TELEPHONE NOTES. 


——— — —— —— 
- 


Channel Islands.—The Post Office notifies that tele- 
graphic communication with the Channel Islands by the English 
route is interrupted. It is hoped that a wireless service vid 
Alderney will soon be available. : 


Durban,—It is reported that the Government has 
declined to sanction the application of the Marconi Wireless Tele- 
graph Co. to establish a station on the Bluff. The company asked 
for a free lease of 100 yards for 25 years, offering in return to 
receive and dispatch official messages at half rates. The Union 
Castle Co. had promised to equip their vessels with the necessary 
apparatus. It is stated that similar applications were being made 
as affecting Delagoa Bay and the Cape Colony. 


Glasgow Telephone Aeccounts.— The annual accounts 
of the Glasgow Corporation telephone department were severely 
criticised at a recent meeting of the Town Council. In 
moving the adoption of the accounts, the convener (Mr. James 
Alexander) pointed out that the annual revenue had steadily 
advanced. In the first year of the enterprise it was £14,096, in the 
second £35,014, in the third £49,639, and last year £55,426. 
During the same period the expenditure had gone up very con- 
siderably. In the first year it was £13,698, in the second £33,320, 
in the third £46,000 and last year it was £53,922. Out of this 
expenditure, however, they had set aside for sinking fund during 
the four years £36,163 6s. 8d. Last year the sum was £10,053 
6s. Rd., and for the general depreciation fund for the same period 
£7,247 13s. 5d. The two sums amounted to £33,411, which, no doubt, 
would be a good stand-by in case anything should occur to depre- 
ciate the undertaking. They had paid in royalties to the Post 
Office £15,330. -The Corporation had received in taxes something 
over £5,000, while the department had provided employment for 
585 persons, the female staff alone numbering 293. "The balance 
was not so large as in the previous year. 'l'he department had been 
subjected to very excessive competition and under-cutting of rates 
during the year. The competition had been carried on by the Tele- 
phone Co. regardless of cost, which it recouped by charging higher 
rates in other places, thus making subscribers in other towns pay for 
the benefits which the Glasgow subscribers were receiving in 
cheap telephones. The telephone department only operated in the 
city and neighbourhood, and had no reserve places to fall back 
upon. It had to stand on its own legs. It had during the year not 
only paid its way, but had been able to put 3:79 per cent. as a pro- 
vision for the future. According to the National Telephone Co.'s 
thirty-third report they only made provision for the future to the 
extent of 1:52 per cent. He expected they would be told, as they 
had been told in previous years, that revenue charges had been 
placed to capital. To that he gave an unqualified denial. The 
accounts had been subjected to a rigid examination by the 
auditors, a firm of high standing, and that in itself was surely 
we guarantee that everything had been done in perfect 
order. 

In moving that the accounts be remitted for further considera- 
tion, Mr. W. F. Russell described the accounts as the most un- 
satisfactory that had been put before them in the short history of 
this department. To earn an increased revenue of £3,717 there 
had been an increased expenditure of £7,954—in other words, as 
compared with last year, the accounts were £2,147 worse, and the 
balance left to be carried forward was £1,504 5s. 114d., this balance 
being all that was available for depreciation. They had been told 
from time to time that the benefit from the unproductive plant 
would very soon be shown. "These accounts showed that there was 
a capital expenditure of £29,429, and the bulk of that expenditure 
had been incurred in connecting 957 new stations, equal to £30 
16s. 3d. per instrument; so now they were brought face to 
face with the fact that their unproductive plant was of 
little use for further extensions. The expenditure per station 
amounted to £4 7s. 243d., and he presumed it would continue 
growing. Now against this expenditure they had a total 
revenue per station of £4 9s. 3d., leaving a margin of 2s. 54d. to 
meet depreciation on a capital expenditure of £28 6s. 84d. per 
instrument. ‘Taking it another way, the percentage of total expen- 
diture to total revenue was 97:28, leaving only a margin of 2? per 
cent. ‘Then the sinking fund, together with the so-called “ depre- 
ciation fund," only amounted last year to 3°79 per cent., or nearly 
1 per cent. of a reduction from previous; years. He was afraid that 
next year would show that the total expenditure had exceeded the 
total revenue. Now taking the accounts as correct, he asked how 
they proposed to face next year, as an increased sinking fund of 
£1,100 would practically wipe out any possible surplus. Eighteen 
months ago, when he protested against further borrowing powers 
being given until increased charges had been agreed to, Mr. Gray 
stated that whenever he could show from the accounts that an 
increase was warranted, the Corporation would agree to it. He 
would therefore ask him to support the amendment. Quoting from 
the accounts, Mr. Russell contended that the loss on the working of 
the department as at this date was £40,600, and proceeded to point 
out that there was very little time left to provide against a very 
serious loss in this undertaking, only eight years remaining in which 
to write down their capital to the sum that was likely to be paid by 
the Government. It would take £17,500 to provide for a 5 per 
cent. depreciation next year, and, supposing they raised their flat 
rate to seven guineas, it would produce an increased revenue only 
equal to the depreciation they were bound to wipe off. 

Mr. Mathieson, who seconded, held that the accounts showed the 
undertaking to be financially unsound. The increased working ex- 
penses had marched almost pound for pound with increased revenue. 


The earning of that increased revenue had actually cost £7,922 
more in total expenditure, being the items of increased working 
expenses, plus increase to sinking fund and interest on loan. In 
the statistics the amounts which were designated as net revenue for 
last year now appeared astotal revenue. Last year the percentages 
given were thus made to appear as applicable to not revenue, or 
revenue after deduction of working expenses. That had been cor- 
rected, and the same percentages which had formerly appeared to 
be applicable to net revenue, now appeared as applicable to total 


. revenue before deduction of working expenses. 


Mr. Hugh Alexander supported the accounts. Ifit was wise for the 
Government to have a telephone business, and to content itself with 
1-34 as a sinking fund, surely the Glasgow Corporation were doing 
better by putting aside 1-30. The capital was £350,000, and they 
had somethiug like £33,000 between depreciation and sinking fund. 
The sinking fund would amount to £11,000. Suppose they were 
never able to pay more than the sinking fund, they had eight years 
in which to gather other £88,000. Adding that to the sum. they 
had they would have something like £121,000 to set agaiust 
£333,000. He did not believe that the Government, who professed 
that they were sound at 33 years, could have the courage to offer 
less than two-thirds of the valuc. 

Mr. D. M. Stevenson, in supporting the motion, said that what 
they had to do was to get a suflicient revenue to pay working ex- 
penses, renewals, and interest on capital. "This, he maintained, was 
being done by the Corporation, and it was not conceivable that in 
1913 the Government, which acquired the National Telephone 
system at a price which had sent up their stock from £66 to £113, 
would deal less generously with the Corporation. 

The accounts were ultimately adopted. 


Inland Telegrams.—The Standurd of 12th inst. con- 
tains some interesting correspondence between the General Post 
Office and Mr. E. B. Broomhall, concerning the use of 10-letter 
pronounceable code words in inland telegrams. "The Post Oflice 
states that “it has been the practice of the Department to accept 
them by way of toleration, and instructions have been given that 
for the present this practice is to be maintained." "This is satis- 
factory, and it is to be hoped that this concession (although we do 
not see on what ground exception was taken thereto) will be made 
permanent, Experience has shown that the system of counting on 
the Inland system also clashes with that in vogre on tke limes of 
cable companies, for apparently it is the custom of the General Post 


Office officials not to transmit inland telegrams as written, aud when 


words are telegraphed which the cable companies charge as one, and 
are so written, the telegraph offices not only charge according to 
their ruling—to which there is not much objection at 4d. per word 
—but also insist on separating the word. This operates to the dis- 
advantage of senders of Press telegrams, as very often such messages 
are sent direct to the cable companies from some inland telegraph 
office, and the companies transmit and charge for the message as 
received, causing unnecessary and vexatious loss to the sender. It 
seems obvious that Post Office arrangements for inland messages 
should be brought into line with those for foreign countries if proper 
freedom and full benefit is to be viven. 


Newfoundland.—The new cable laid between Canso and 
Port-au-Basque, Newfoundland, was opened for service on the 
lith inst. The cable is owned by the Newfoundland Government, 
and will be worked in conjunction with its landline system. 


New Zealand.—According to Australasian advices 
received in London by Monday’s mail, Sir Joseph Ward, the Post- 
master-General of New Zealand, has expressed the opinion that 
with the co-operation of the Australian Federal Government, wire- 
less telegraphy will be established across the Tasman Sea within 
one year. One station will be at the south end of South Island. 
There will probably be a trausmitting station at the Lord Howe 
Islands. The equipment placed at Auckland and at the Macquarric 
Islands will cost £28,000. ' : 


The Telegraph Cable Export 'lrade.—The fluctuating 
character of the export trade of this country in telegraph cables 
and apparatus connected therewith, which bas frequently been 
referred to in these columns, is strikingly showu by the rcturns for 
August now available. For a long time this branch of trade has 
been very quiet. Last month proved, however, unusually active, 
the shipments amounting to no less than £440,329, as against only 
£44,894 in the previous month and £50,377 in August a year ago. 
Last month's exports are, in fact, the largest since July, 1902, and 
bring up the total for the first cight months of the year to 
£1,109,342, an increase of £515,122 over the corresponding period 
of 1904. 


Telegraph Convention.—The German and Belgian 
Governments, according to the power reserved in Article 17 of the 
International Telegraphie Convention of 1875, have renewed the 
agreement entered into between them for a new period corre- 
sponding to the duration of the London Revision, 1903, of the 
Service Regulations. Similarly, France and Belgium have renewed 
their contract, which is to remain in force till either party gives six 
months' notice of its termination. 


Telegraph Reunion at. New York.—The twenty- 
fifth annual reunion of the Old Time Telegraphers and Historical 
Association was held at New York City on August 31st-September 
2nd, when nearly a thousand telegraphers from all parts of the 
U.S.A. were present. Mr. Thomas Edison was among those who 
attended the annual dinner, and he met an old boyhood friend, Mr. 
Cam Culbert, whom he had not seen for 40 years. Others present 
at the gathering were Mr. T. W. Goulding, London superintendent 
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of the Western Union offiee, and Messrs. J. S. Greene and W. A. 
Sheldon, who were military telegraphers during the Ameriean civil 


war. 
Submarine Signalling,—The Mersey Docks and 


Harbour Board has decided to adopt submarine signalling, first 
making a trial of the system in question onthe North-West Light- 
ship, near the bar of the river. 


Telegraphic Interruptions and Repairs :— 


INTERRUPTED. REPAIRED, 
.. Aug. 26, 1901 .. 
. May 7, 192. .. 
.. May 7,1903  .. x 
.Q. Aug. 13, 1902 .. Sx 
,. Oct. 922, 1902 .. ; 
.. Feb. 9, 1904 
. Mar. 9. 1904 


CABLES. 
Trinidad.Demerara (No. 1) .. 25 T 
Dominica-Martinique ak” hes ; 
St. Lucia-Martinique 
Cayenne- Pinheiro : faa ses 
Reissa-Issa (Yemen) Camaran s 

( Viadivostock-Nagasaki 
Closed } Port Arthur-Chifu 


Tarifa-Tangier .. "T is Jan. 18, 1904 ps 
Jamaica-Colon  .. es . Jan. 5, 1905 


Iquique-Antofagasta I July 21, 1905 a Sept. 8, 1905. 
Cadiz-Tenerif ' 23 - s zs .. July 20, 1905 .. - 
England-Guernsey T T xs Ms .. Sept. 6, 1905 .. T 


LANDLINES. 
Puerto-Barrios 
Kertch-Soutehoum 
Alaska landlines , vs bs 05 e 
Communication with Brazil ria Galveston 


.. July 98, 1902 .. 
.. Bept. 27, 1904 .. 
.. Aug. 27,1905 .. 
. July 18, 1905 


Wireless Telegraphy. — L Electricien states. that the 
United States Government has decided to establish a wireless 
station at New Orleans on the * Telefunken " system. Should it 
prove successful, communication will be established with Colon, a 
distance of 2,900 kilometres. 

The French Government is about to establish wireless tele- 
graphy at Cherbourg, Toulon and Bizerta. 

It is also stated that a wireless system is to be established 
between Dervah, North Africa, and Patara, Asia Minor, a distance 
of S00 kilometres. 


~ 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Bishop Stortford.—September 26th. The U.D.C. is 


inviting tenders for lighting such of the public streets as are at 
present lighted, for two or three years from September 80th, 1905, 
Thomas Swatheridge, Clerk of the Council. 


Burton-upon-Trent,—September 25th. Feeder cables, 
conduits, &c., for the Corporation tramways. See “ Ofticial Notices " 
September 8th. 


Chiswick,—September 29th. 
and other buildings for the U.D.C. 


Dublin.—September 18th. 


transformers and mains for the Corporation. 
September 8th. 


France.—Scptember 26th. The French Post and Tele- 
graph Authorities in Paris are inviting tenders until the 26th inst. 
for the supply of 216 kilometres of submarine cable core, 50 tons 
of iron wire, 24 mm. diameter; 10 tons ditto, 5 mm. diameter ; 350 
tons ditto, 7 mm. diameter, and 100 tons ditto, 8 mm diameter. 
Particulars may be obtained from, and tenders are to be sent to, Le 
Sous-Seerctariat d'Etat des Postes et des Telegraphes, 103, Rue de 
Grenelle, Paris. P 


Hudderstield.—September 20th. 
and other plant for Storthes Hall Asylum. 
to-day. 


Isle of Thanet.—Stores for the Isle of Thanet Electric 
Tramways and Lighting Co. Sec “ Official Notices " to-day. 


Johannesburg. — September 18th. The Municipal 
Council invites tenders for three steel wagons for mounting on 
standard four-wheel electric tramway trucks provided (with all 
electric equipment? uder another contract. 


Wiring refuse destructor 
See " Official Notices " to-day. 


Nub-station switchboards, 
see “ Official Notices” 


Electrical lighting 
See “ Official Notices ” 


London.—October 3rd. Low-tension and extra high- 
tension cables for the T.C.C..— See “ Official Notices " to-day. 


London, —September 29th. Thirty-four tramear bodies, 
trucks, equipments, &c., for the L.C.C. See “ Official Notices” 
September 1st. 


1 

Mussoorie (India).—October 23rd. Supply and erec- 
tion of steel power pipes, water motors, alternators with exciters, 
switchboards complete, transformers, induction motors, pumps, 
workshop machines; also bare copper overhead mains, insulators, 
and lightning arresters, arc and incandescent lamps, telephone 
equipment, workshop tools and general stores. See “Oficial 
Notices " July 14th. ! 


Pembrohe— September 220d..— Mains, are lamps. and 


pillars, meters aud switchboard panels, for the U.C, See “Official 
Noticea " Augnat 25th, 


Pontypridd.—September 30th. Cables and -overhead 
equipment for U.D.C. tramways. See “ Official Notices " Septem- 
ber 8th.7 ; 


Nimla.—According to Indian Engineering the Punjab 
Government will shortly invite tenders for the cleetrie lighting 
scheme for Simla. - 


Npain.—Octobér 14th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until Octobe? 14th for the 
concession for the coustruetion and working of an electric tramway 
in Saragossa. Particulars may be obtained from, and tenders are 
to be sent to, El Ministerie de Obras Pullieas, Madrid. 


Switzerland. — The Municipal: Authorities of Telf 
(Tyrol) have just invited tenders for the establishment of a central 
electrie lighting station in the town. 


Uphall and Broxburn.—September 18th. The District 
Lighting Committee of the Parish Council invites tenders for an 
80-B.H.P. suction gas producer plant, 80-B.H.P. gas engine, 52-Kw. 
dynamo, reversing booster, batteries, switchboard, cables, meters, 
&e., for extension of its installation. Specifications, &c., from Mr. 
A. Lindsay, 11, Jamaica Street, Glasgow (deposit £1 1s.). 


Watford.—September 18th. Steel chimney for the 
electricity department. Sce ' Official Notices " September Ist. 


Wemiyss.—September 27th. 
ways, See “ Official Notices” to-day. 


Permanent way for tram- 


CLOSED. 


Ashton-under-Lyne.—Messrs. Wilson & Bennett, Ltd., 
have received a further order from the Corporation Tramways 
Department for the fitting of its new cars with the company's 
patent lifeguard. 


—- 


Australia,—According to Australasian Hardware and 

Michinery the following tenders have been recently accepted :— 

Ericsson wall telephones (500) for the Postmaster-General's Department, New 
South Wales. J. Bartram & Sons, Sussex Street, Sydney. 

Plant for the St. Kilda to Brighton electric tramway, Vietoria :— 

Storage battery, £1,062 128., motor-driven booster, £166 19s., Noyes Bros. 

Overhead line material, £774 138. 5d., power station switchboard, £157 108., 
generating plant, £827 Bs., and car motor equipment, £1,160 5s., Australian 
General Electric Co. 


Bradford.—The Corporation has accepted the tender of 
Messrs. Collinson Bros., of that city, for light and bell fittings for 
the new Rawson Hotel, for £189. 

The Eleetricity Coninittee of the T.C. has accepted the tender 
of the Thornton Engineering Co., Ltd., for the supply of a 10-n.r. 
De Dion motor-car, at £290. 


Brighton.—The T.C. on September 7th adopted. the 
recommendation to accept the tender of the Transporter Co., Ltd., 
for a eoal-handling equipment for the Southwick power station, at 
£2,321. 


Derby.—Messrs. S. Dixon & Son, Ltd., Leeds, have 
reecived an order from the Corporation for one Turner's patent 
automatie point controller as sample. 


Malvern.—The U.D.C. has accepted thg tenders of 
Messrs. Page Bros; and Messrs. Santley & Co. for installing the 
cleetrie light in the new publie library. 


Salford. — The T.C. on. September Gth accepted the 
following tenders :— Ferranti. Ltd., house meters; Key Engineering 
Co., Ltd., motor starters: Sperryn & Co., Ltd., tumbler and link 
switches; St. Helens Cable Co, Ltd., workshop flexible cables; 
Laneashire Dynamo & Metor Co., Ltd., electric motors; British 
Westinghouse Electric & Manufacturing Co., Ltd., feeder boosters. 


South Nhields.—The T.C. has decided to accept the 
tender of Messrs. Arnold & Son, of Doncaster, for the erection of 
the car-sheds, in connection with the Corporation tramway system, 
the amount being £9,425. . 

Southport.—The T.C. has accepted. the tender of the 
British Insulated & Helsby Cable Co. Ltd, for the supply of 
switch pillars, one at £17 10s. and four at £23 58. 7d. 


Stalybridge.—The Electricity and Tramway Board has 
accepted the tender of the British Westinghonse Co. for the supply 
of au additional machine for the Stalybridge sub-station. 


Warrington,—The T.C. has accepted the tender of 
Hadfield’s, Ltd., sheffield, for the supply of tramway junctions and 
curves, at #614, o i 
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FORTHCOMING EVENTS. 


-— — 


Friday, September 15th, and Saturday, September I6th.-—Institution of Mining 
Engineers. Annual general meeting at Manchester, Visits to the 
British. Westinghouse Co's Works, the Manchester Ship Canal, 
Docks, &c., Messrs. W. T. Glover's Works and the Tratford Light 
and Power Supply Co. See Note below. 

Monday, September 25th. — Opening of the Electrical Exhibition at Olympia. 


NOTES. 


— 


Electricity Supply in Marylebone,.—As mentioned 
in our note last week, remarkable progress has been made with the 
new generating station which the Borough Council of Marylebone 


ds erecting for the supply of electricity consumers in its area. The- 


foundations of the station were laid in September last year, Mr. 
Arthur- Wright being the consulting engineer; the station is to 
evntain in the first instance plant of 10,000 Kw., consisting of four 
500-kW. sets and four 2,000-Kw. sets. Of these all but two of the 
large units are in place. Each set consists of two dynamos 
coupled to a steam turbine, the larger dynamos generating at 
480 volts, whilst the smaller ones run at 240 volts, acting as 
balaucers. The whole of the generating plant, with condensers, 
&c. is being supplied by Messrs. C. A. Parsons & Co., of New- 
castle-upon-Tyne, the dynamos being provided with the special 
winding recently introduced by that firm to ensure sparkless 
running. The boilers are of Messrs. Babcock & Wilcox’s make, 
fitted with chain grate stokers and superheaters, and are arranged 
in a row alongside the engine room. Over the boiler house is a 
row of covling towers, an arrangement which we believe has not 
previously been adopted in thiscountry except at the St. Andrews 
Station of the Glasgow Corporation. 

At an interview last week with Mr. F. A. Wilkinson, electrical 

engineer and manager to the Borough Council, we learnt that the 
plant had been running for a month past, and was supplying 4,000 
out of the 6,000 consumers. The whole of the consumers will be 
supplied at 240 volts, but in the meantime there is a variety of 
pressures in use, varying from 50 volts upwards, in the case of 
consumers still supplied by the Metropolitan Electric Supply Co. 
The consumers who were supplied prior to 1896 have the right to 
appeal to the Board of Trade against the conversion, and two 
inquiries have been held ; the Board sanctioned the change in each 
case, but the Borough Council is compelled to defray the cost of 
conversion, re-wiring, &c. 
. The previously existing rates are being continued for the present, 
but it is anticipated that the maximum demand. system will be 
adopted, with the following rates:— 8d. and 1d. for lighting, the 
higher rate obtaining for the first 200 hours in each winter quarter, 
and the first 50 hours in each summer quarter; 2d. and 1d. for 
power, based on the first 500 hours’ use of the maximum demand 
per annum. A special rate of 2d. per unit will be charged for all- 
day basement lighting, &c. 

The whole of thesupply is to bedirect current, without sub-stations. 
Feeder pillars of special design have been adopted, and. the old 
bigh-pressure house-to-house cables are being replaced with lead- 
covered triple-concentric distributors, these being convenient for 
drawing into the existing pipes. Twenty new feeders of 1 sq. in. 
cross-section have been laid. It must be admitted that very rapid 
progress has beeu made with the work, and the Council's engineers 
are to be congratulated upon the results already attained. 


Educational Notes, —The report of the Council of the 
City and Guilds of London Institute for the year 1904 shows con- 
tinued progress. The Council has undertaken the extension of the 
Technical College, Finsbury, at a cost of apparently £10,000. and 
has found it necessary to calla meetiug of representatives of the 
principal Companies to discuss the financial position of the Insti- 
tute, the subscriptions last year having fallen to the lowest amount 
recorded since 1881. It is worthy of note that students’ fees, &e., 
amount to only £19,500, the balance of £24,500 required to carry 
on the work of the Institute being derived from subscriptions aud 
donations. More than half the cost of the education of a student 
is, therefore, in the nature of a subsidy, not always, we fear, appre- 
ciated by the recipients. A large share of the benetit is bestowed 
upon the engineering and other firms who protit by the technical 
knowledge of the students who come to them, at nominal salaries, 
to gain the experience necessary to complete their training; the 
unanimity with which the said firms abstain from contributing to 
the funds and equipment of the Institute is, therefore, more 
remarkable than praiseworthy. i 

Prof. Ayrton has been elected Dean of the Central Technical 
College for the current session; Prof. Unwin has been appointed 
Emeritus Professor, and is succecded in the chair of Mechanical 


Engineering and Applied Mathematics by Prof. W. B. Dalby. . 


Over 110 London University students are in attendance, and the 
number tends to increase. We are pleased to note that the number 
of weeks in the college session has been extended to 36; too long 
vacations are, it is truc, traditional in the teaching profession, but 
that is not the slightest reason why they should be perpetuated, 
and technical colleges are on a totally different basis from clemen- 
tary schools. Young children should be lightly worked, but young 
men should be accustomed to longer hours and fewer holidays, 
more in keeping with the régime to which they will have to submit 
when they leave college. As a matter of fact, the students strongly 
object to the excessively long break between July and October. . 
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The number of students admitted has risen from 137 in 1902, 
and 175 in 1903, to 203 in 1904, and the staff has therefore beeu 
increased. 

The extension of the Technical College, Finsbury, is being carried 
out in accordance with the views of the Principal, Prof. S. P. 
Thompson, assisted by Sir W. White and Prof. Dalby. The last- 
named has been suceceded in the chair of Mechanical Engineering 
by Prof. E. G. Coker, late of McGill University, Montreal. 

The report deals also with the other departments of the Insti- 
tute’s work, especially that of Technology, in which 41,089 students 
were revistercd last year, as compared with 38,638 in the previous 
year. The value of the Institute's cfforts in this connection cannot 
be over-estimated. 

Arrangements have been made at the University of Manchester 
for a Saturday afternoon course of six lectures on *'Electro- 
metallurgy,” by Dr. R. S. Hutton. The first will be delivered on 
October 14th. The electro-ehemical laboratory has been fitted with 
various types of electric furnaces, aud the equipment is believed to 
be quite unique in this country. The fee for the course is one 
guinea. The cost of power generation, the different forms of 
technical and experimental electric furnaces and the materials used 
in their construction, and the production of the various electric 
furnace products, will all be considered. 

The first section of the magnificent buildings which are in course 
of erection for the Glasgow and West of Scotland Technical College 
will be occupied this month; the buildings, when completed, will 
be the largest of their kind in Great Britain, and will have cost 
about £300,000. Students of the College are eligibie for admission 
to the privileges of the Carnegie Trust, as well as other scholar- 
ships, and the College is atliliated to the Universities of Glasgow 
and Edinburgh. Prof. Magnus Maclean presides over the depart- 
ment of Electrical Engiueering, in which an excellent course of 


training is provided. 


The Calendar of the East London College calls attention to the 
fact that an Arts side has been added to the College Course, with 
a view to preparing the students for the examinations in Arts of 
the University of London. Nineteen scholarships are offered by 
the Drapers’ Co., gach of the value of £10 per annum for three 
years, tenable at^the College. Prof. J. "TY. Morris holds the chair 
of Electrical Engineering. and complete courses of instruction are 
provided, leading tu the London University examinations for the 
B.Sc. degree. 


Fire,—At an early hour last Saturday morning a fire 
occurred at the new Post Oftice telegraph workshop at Mount 
Pleasant, E.C. The flames were contined to the top floor, an hour's 
work sufficing to quell the outbreak. | 

Fatalities,—2An inquest was held last week respecting the 
death of Alfred Herridee, à young assistant master at a Fulham 
college. Evidence given by W. H. Woods, an electrician, was to 
the effect that he took deceased over the Lot's Road generating 
station without permission at night, and when on the eat-walk over 
the eoal-bunkers deceased fell. through a space 144 in. wide at the 
side of the gangway on to the concrete bottom of the bunkers 50 ft. 
below. Mr. Oscar Pilcher, one of the chief engineers of the railway 
company, said that there was a hand-rail 3 ft. high on one side, and 
at the other side the belt which carried the coal ran, but the 
machinery was not running at the time. Witness was called after 
the accident and assisted to get the body out by means of a pulley. 
Witness formed the opinion that deceased had tripped over his 
walking stick. It was a dangerous place, and under no circum- 
stances would witness have taken anyone there at night. The jury 
returned a verdict of '" Accidental death.” 

A man named John Ayres was killed at the works of the South 
Wales Electric Power Distribution Co. at Cwmbran, While fixing 
purlins an iron bar (4 cwt.) dropped out of a sling and fell from a 
height of 16 ft. on to the head of deceased. The jury at the inquest 
urged that greater care be taken in tying sling ropes. 


Institution of Mining Engineers.—The sixteenth 
annual general meeting was opened at Manchester on Wednesday, 
13th inst., and continues until to-morrow, 16th inst. Among 
the matters coming before the gathering are à paper by Mr. 
KR. L. Gamlen on * Up-to-date Electrical Power Distribution,” aud 


: one on * Earth in Collieries, with special reference to the recently 


issued Departmental Rules," by Mr. S. F. Walker. The excursions 
include visits to the works of the Laneashire Electric Power Co., 
the British Westinghouse Co., Messrs. W. T. Giover & Co., Ltd., 
Tratford Light, Power and Supply Co. and the Stuart Street 
station of the Manchester Corporation. 


The Electrical Nide of British Railway Returns 
for 1904.—The electrical engineer turning to this Blue-Book will 
feel a certain sense of disappointment. A half promise in last 
year's return had given rise to expectations of some special returns 
concerning lines worked electrically. Some information has been 
collected, but the form being merely tentative, the information 
thus acquired is not published. “It is hoped, however, that valu- 
able returns relating to railways worked, or partially worked, by 
electric traction will be available for publication in the reports 
relating to future years.” ` 

The comparative stagnation in the number of ordinary third- 
class passengers carried on all the railways still continues, the 
increase during the year being only 0'6 per cent., and the gross total 
being 1,092,549,000 for the year ending June 30th, 1904 ; on the 
other hand, the number carried on. tramways for the year ending 
March 31st, 1904, was 1,799,343.000. Season ticket-holders are not 
included in the railway returns, so that this table rather accentuates 
the magnitude of tramway competition. 

Iu Appendices II. and 11I. are to be found particulars of the lines 
worked only by electric power, no enumeration being made of such 


^ 
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stock cost £165,480, while rates and taxes cost £48,998 (or £1,256 
The percentage proportion of expenditure to net 
receipts averaged 59 for electric railways, against 62 on all the 
steam-driven railways of the United Kingdom regarded as a single 


Electric Railway Accidents.—On the llth inst. a 
Serious accident took place on the New York Elevateg (Electric) 
Railroad ; through an CITOT, a train took a curve at an excessive 
speed and left the rails, one car falling into the street. Eleven 
persons were killed and 49 seriously injured, 

On the Metropolitan Railway, on the Same day, an empty electric 
train ran past the signals and was thrown off the line by the safety 
points. No one was injured, but some delay was caused to traftic. 

On Wednesday this week an electric train ran off the line at 
Moorgate Street, and blocked the traffic. 

It is worthy of notice that none of the foregoing accidents appears 
to have been in any way due to the electrica] equipment. It is unfor- 
tunate, however, that these and other mishaps of lesg importance 


should occur so frequently, as the general public naturally sets 
them down to the conversion. 


Appointments Vacant,— The Technica] Education 
Board of Wellington, New Zealand, is wanting an instructor in 
engineering, salary £300, and £40 passare allowance, For forms 
apply High Commissioner for New Zealand, 13, Victoria Street, 
London, S.W. ; engincer fitter for the Camberwell Guardians (45s ); 
engincer-in-charge at the Willesden Workhouse Infirmary (£3 3s.). 


Football.—The Sheffield Tramways Central Football 
Club achieved last season the distinction of being the first to win 
the Municipal Tramways Amateur Football Shield. A league was 
formed, consisting of the tramways clubs of Liverpool, Manchester, 
Sheffield, Wigan, and Southport, and as a result of the matches 
Sheffield secured the leading place with a Score of eight matches 
played, six won, one drawn, and one lost Eighteen goals were 
scored for Sheffield, and five against. The shield, which the winners 
will hold for one year, is a handsome trophy, and last week the 
Sheflield players Teceived it from Mr. QC. R. Bellamy, the general 
manager of the Liverpool Tramways, who is president of the league. 
An enjoyable gathering took place, and the members of the Sheffield 
Club and other guests were entertained to tea by Alderman Clegg, 
chairinan of the Tramways Committee. 
lated the Sheffield C] ub on their success, and Mr Bellamy presented 
the shield to the winning team. Sheffield had made an exceedingly 
good tight, and deserved the victory. For every playing member of 
the winning team a medal was provided. 


The Chemistry of Electroplating, —Writing in the 
Journal of the Franklin Institute (1905, elx., 139), Mr. W. D. Ban- 
croft remarks that when a metal ig thrown down electrolytically a 
pure coherent deposit is required, whether the process is carried 
out* for analytical purposes, or for ordinary plating work, Ag a 
rule, a bad deposit is caused by a simultaneous precipitation of 
some metallic salt, generally an oxide or hydroxide but, when a 
cyanide solution is employed, the impurity may be a cyanide. An 
evolution of hydrogen during the depositing process is not go 
harmful as often imagined, High current densities, coupled with 


bubbles and mother liquor. 
the composition of the most important solutions containi 
tin, nickel, copper, lead, or Silver, which are suitable for electro. 
deposition on the large scale or for analytical purposes, 


———— 


. OUR PERSONAL COLUMN. 
[The Editors invite electrical engineers, whether connected with the 


also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements 


—— 


Central Station Engineers,—The U.D.C. of Bray has 
. M'DoxgLLN, M 


appointed Mr, D, E. D , '" &CTOOm, assistant electrical 
engineer, i 


The Battersea B.O. has appointed Mr. ERNEST S, COLLEY, shift 
engineer, to the electricity undertaking. Mr. Colley had been 
acting temporarily as shift engineer during the past four months, 

The Southport Electricity Committee has recommended the T.C. 
to increase the salary of Mr. A. $. BLACK, assistant electrica] engi- 
necr, from £200 to £295 per annum, rising next year toa maximum 
of £250, on condition that he undertakes to remain at Southport 
for three years, 

Mr. D. C. REDFERN has resigned the position of assistant mains 

superintendent at the Southport Electricity Works, and Mr. W. 
Travis has been appointed his successor. 
- The South Shields T.C. on September 6th, by 17 votes to 11, 
referred back to the Tramways Committee the recommendation 
that Mr. J. H. CAWTHRA, the present electrical engineer, should be 
appointed electrical engineer and tramways manager. 

The Colchester T.C. has granted an honorarium of £150 to the clec- 
trical engineer, £300 to the borough engineer, and £50 to the town 
clerk for extra services rendered in connection with the constructicn 
of the electric tramways. 

The Electric Light Committee of the Coventry City Council 
decided on Monday to recommend the Council to increase the 
salary of Mr. J. A. JECKELL, manager of the electricity department, 
from £400 to £450 perannum. Some time ago it was proposed to 
raise Mr. Jeckell’s salary, but at that time there was a certain 
amount of Opposition, the contention being that it would be better 
to wait until the results of the year's trading were made known. 
It was, however, generally felt that Mr. J eckell was entitled to 
some advance in view of what he had accomplished in converting a 


Prior to taking up his new duties as chief engineer at West 
Bromwich, Mr. W. A. JACKSON, installation inspector of ihe Man- 
chester Corporation Electricity Department, was made the recipient 
of a five o'clock silver tea service on August 25th at the Manchester 
‘The chair was taken by Mr. F. E. Hughes, secretary, 
and Mr. S. L. Pearce, chief engineer, made the presentation. Mr. 
L. H. Marlor, formerly assistant inspector, has been appointed by 
the committee as Mr. Jackson's Buccessor, with Mr, W. West as 
assistant. : 

Burnley T.C. on September 6th discussed a recommendation from 
the Electricity and Tramways Committee that a qualified electrical 
engineer shou d be appointed to take the entire charge of the 
generating station, the lighting, the power cables, the destructor, 
the overhead equipment (including section boxes) of the tramways, 
and the repair shops, and to act as electrical engineer under any 
other Corporation or Committee that might require his services. In 
Comittee this was adopted by three votes totwo. Mr. Metcalfe, 
acting-chairman of the Tramways Committee, opposed, and pro- 
posed that no change should[|be made in the duties of the electrical 
engineer. This motion Was carried by 18 votes to 16. 


Tramway Officials.—Halifax T.C. has appointed Mr. 
- C. COUPER, of Newcastle-on-Tyne, as tramway trattic super- 
intendent. 


General,—The secretary of the Newcastle Loca) Section 
of the Institution of Electrica] Engineers is now Mr. CHARLES F. 
PROCTOR, whose address ig c/o Messrs. Edison & Swan United 
Electic Light Co., Ltd., Benwell, N ewcastle-on-Tyne. 

Mr. W. C. MOUNTAIN notifies that his address’ for future corre- 
spondence will be: The Hermitage, Gateshead-on-Tyne, 

On September 5th at Rochdale the marriage took place of Mr, Jony 


On the 11th inst. the United Chambers of Commerce of Belgium, 
presided over by Mr. Monnoyrr, held a reception at the Bourse in 


Englishmen present were 
Holland, Sir Edouard Vivian, and Mr, Parker, M.P. The Anglo- 
American Chamber of Commerce in Belgium sent as delegates their 
president and vice-presidents :—Mr. omon, managing director of 
the Txlles-Brussels Electric Light Co. ; Mr. Oscar Yoerissen, of 
New York and Brussels, and Mr. Douglas Wells, M.LE.E., all being 
electrical engineers ; after the reception the delegates proceeded to 
the Town Hall, where they were received by Mr. De Mot, the 
Mayor, and all the aldermen, and in the afternoon were presented 
to the King of the Belgians, 


——— 


NEW COMPANIES REGISTERED. 


Standard Rubber Co., Ltd. (85,788).—This company was 
registered on September 8th, with a capital of £2, in £1 shares (500 6 per 


ts, shoes, goloshes, 
leggings, rubber heels, hose tubing, machinery belting, tires, india-rubber 
articles used for engineering and electrica] Purposes, £c. The frst subscribers 
(each with one share) are :—F. Hoff, 189, Hamilton Street, Collyhurst, Man. 
chester, contractor; J, Dearden, 10, 8t. Oswald Street, Manchester, engineér ; 
J. Wilkinson, 6, St. Oswald Street, Manch 

65, All Saints’ Road, H 


three nor more than five: the subsoribers are to a nt 
P rotary and registered office: J. W 
Manchester, 


the first; Qualification, 
fon, 6, St. Oswald Street, 
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British and Continental Traction Syndicate, Ltd. (85,791). 


—This company was registered on September 9th, with a capital of £500 in 1s. 
shares (100 deferred) with objects as indicated by the title. The first subseribers 
(each with one ordinary share) are:—H. H. Rushton, 19, Basinghall Street, 
E.C., mortgage broker; W. G. H. Monypenny, 53, New Broad Street, E.C., 
merchant; E. F. D. Sala, Fleet, Hants., stationer; D. J. Paterson, 53, New 
Broad Street, E.C., secretary; E. O. Cheshire, 21, Finsbury Circus, E.C., 
merchant; F. Hertzberg, 58, New Broad Street, B.C., gentleman; and H. Bacon, 
53, New Broad Street, E.C., secretary. No initial public issue. The deferred 
shares are to take half the net profits available for distribution in each year 
after 5 per cent. has been paid on the ordinary shares, and on winding up are 
to take half the assets remaining after repaying the ordinary shnre capital. 
Registered without articles of association, Registered office, 58, New Broad 
Street, E.C. 


Joseph Overend & Sons, Ltd. (85,738).—This company was 
registered on September 2nd, with a capital of £10,000 in £1 shares, to take 
over the business of electrical engineers and contractors carried on as Joseph 
Overend & Sons at Trafalgar Works, Trafalgar Street, Bradford, and to carry on 
the same and the business of mechanical, hydraulic, gas, mining and general 
engineers, electricians, makers, storers, suppliers and distributors of electricity 
for the purposes of light, heat, sound, motive power or otherwise, &¢., and to 
adopt an agreement with Joseph Overend. The first subscribers (each with 
one share) are :—J. Overeud, Cliff View, 114, Midland Road, Bradford, electrical 
engineer: W. Overend, 3, Cliff Wood View, Bolton Road, Bradford, electrical 
engineer; H. Overend, Cliff View, 114, Midland Road, Bradford, electrical engi- 
neer ; Miss A. Overend, Cliff View, 114, Midland Road, Bradford: H. Claphain, 
19, St. Paul's Road, Bradford, merchant: 8. Hill, 35, Southtield Square, Brad- 
ford, cashier; and J. Lund, 5, Charles Street, Bradford, incorporated 
aceountant. No initial public issue. The number of directors is not to be less 
than two nor more than five; the first are J. Overend (mnnaging director), W. 
Overend, H. Overend and H. Clapham: qualification, £100; remuneration of 
managing director, as fixed by the board; of other directors not specitied. 
Registered office ; Trafalgar Works, Trafalgar Street, Bradford, Yorks. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Ty 


North Wales Power and Traction Co., Ltd. (78,193).—A 


trust deed dated August 15th, 1905, secure £150,000 5 per cent. first mortgage 
debenture stock, has been registered. Property charged—(specitically): Free- 
hold land and hereditaments near Conway, certain rent charges, rights, options 
and premises nequired from J. Tomkinson and H. Platt in 1904 ; certain freehold 
land and hereditaments acquired from Sir Richard H. W. Bulkeley, and used 
as the site for a power station, all other land and hereditaments now or here- 
after belonging to the company, the company’s general electrical undertaking, 
all debentures and debenture stock of the North Wales Narrow Gauge Railway 
Co, acquired or to be acquired by the company pursnant to certain agreements; 
all paid-up shares and debenture stock of the Portnydoe and South Snowdon 
Railway Co., or proceeds of the sale thereof to which the company is or may 
become entitled under an agreement Angust 9th, 190% and the benefit of two 
agreements with Bruce Peelles & Co., Ltd. Asa flouting security: The com- 
pany's other assets, present and future. Trustees: Law Debenture Corpora- 
tion, Ltd., 41, Threadneedle Street, E.C. A mortgage or charge dated August 
15th, 1905, to secure £110,000, with interest at 6 per eent.. aud other moneys as 
mentioned in the deed, has also been registered. Property charged: (1) 
£150,000 5 per cent. first mortgage debenture stock (as a specifie charge); (2) the 
company's undertaking and assets, present and future, ranking as a specitic 
charge as regards hereditaments and assets specifically charged by the above- 
mentioned trust deed, and as a floating secnrity as regards other assets, to rank 
immediately after the said debenture stock. Holders: Law Debenture Cor- 
poration, Ltd., 41, Threadneedle Street, E.C. 


Swilchgear Co., Ltd., Birmingham (85,405).—£3,000 deben- 
tures, created 2nd and dated August 3rd, 1905 (bearing 5 per cent. per annum 
interest and a bonus of £10 per cent.), have been registered. Property charged: 
The company's general assets, present and future, including uncalled capital. 
Holder: E. A. M. Bindloss, 45, Beaufort Road, Edgbaston. No trustees. 


Frank Suter & Co., Ltd. (57,193).— This company's annual 
return was filed on July 26th, when 2,050 preference and 13,404 ordinary shares 
had been taken up out of a nominal capital of £20,000 in 6,500 preference and 
13.500 ordinary shares of £1 each. £1 per share has been called up on 2,050 pre- 
ference and 3,404 ordinary shares, resulting in the receipt of £5,454. 10,000 
ordinary shares are considered as fully paid. £1,000 debentures since paid olf, 
Mortgages and charges: £6,000, 


J. G&G. White & Co., Ltd. (66,568).—This company's annual 
return was filed on July 8th, when 10,000 preference and 50,000 ordinary shares 
had been taken up out of capital of £200,000 in 15,000 6 per cent. cumulative 
preference shares of £10 each, and 50,000 ordinary shares of £leach. £10 per 
share has been ealled up on the preference, and £100,000 has heen received. 
£250,000 is considered as paid on the ordinary. Mortgages and charges: nil. 

_ [A prospectus offering the remaining 5,000 preference shares to the public was 
issued on July 21st, and a list of allotments filed on August 25th shows that the 
whole 5,000 have been issued.] 


Aish’s Stores, Ltd. (electric engineers, ironmongers, &c., 
Bournemouth) (85,440).—£2,000 6 per cent. ebentures, created and dated 
August 30th, 1905, charged on the company's undertaking and property, present 
and fature, including uncalled capital, have been registered. No trustees. The 
debentures are issued to “ bearer.” 


N. S. Electric Storage Co., Ltd. (London) (75,623).—Issue 
on August 10th of £1,800 debentures, part of series created same date, to secure 
£20,000, charged on the company’s undertaking and property, present and 
future, No trustees. No previous issue of same serles. Agrcements on file 
show that 20 '* A "shares of £leach and 20 ''B" shares of 1s. each are to be 
Issued as fully paid in respect of each £100 debenture stock applied for, in 
accordance with a circular letter sent out by the secretary on July 21st last. 
The applicants mentioned in the agreements at present fled are G. H. Bower, 
4, Bream's Buildings, W.C. (£100); F. J. Mirrielees, 8, Fenchurch Street, E.C. 
(£500); A.J. Walter, 3, Crown Office Row, Temple (£500); D. Cow, Ryecroft, 
Streatham Common, 8.W. (£200); L. Fuller, Oatlands, 68, Streatham Hill, S.W. 
(£200); J. F. Swann, 6, East India Avenue, E.C. (£200); and F. W. Hodgshow, 
116, Rye Hill, Newcastle-on-Tyne (4100). 


Heberlein Co., Ltd., makers of engineering and electrical 
supplies, &c., London (80,193).— -Issue on September Ist of £200 debentures, part 
of series created February 29th, 1904, to secure £2,500 charged on the company's 
undertaking and property, present and future, including uncalled.capital. No 
trustees. Previously issued of same series, £1,980. 


Bastian Meter Co., Ltd. (53,304).—Issue on August 21st of 
£1 900 6 per cent. debentures, part of series created August 4th, 1905, to secure 
£6,000 charged on land at Kentish Town, with premises thereon known as 24, 
Bartholomew Villas, and the enr other assets, present and future, includ- 
ing uncalled capital, Trustees: J. W. Salisb Limbrick Hall, Harpenden; 
and Miss E, Orme, 118, Upper Tulse Hill, S.E. No previous issue of same series, 


Simplifled Underground Conductor Co., Ltd., Liverpool 
(76,331).— Issued on August 28th of £1,500 debentures, being the whole of series 
created same dato, charged on the company's undertaking and property, present 
and future, including uncalled capital. Holder: R. O. Williams, 9, Brompton 
Aveuue, Liverpool. No trustees. 


Crompton & Co., Ltd. (?7,200.— This company's annual 
return was filed on August 16th, when 85,000 shares had been taken up out 
of a nominal capital of £300,000 in 1,000 shares of £3'each. £3 has been 
called up on 83,000, and £249,000 has been received. £6,000 is consk ered as 
paid on 2,000. Mortgages and charges : £100,000. 


A. Hirst & Sons, Ltd. (57,889).— This company’s annual 
return was flled on August 2nd, when 100 preference and 310 ordinary shares 
had been taken up out of a nominal capital of £5,000 in 100 preference and 
400 ordinary shares of £10 each. £10 per share has been called up on 100 
preference and 10 ordinary, and £1,100 has been received. £3,000 is considered 
as paid on 300 ordinary. Mortgages and charges: £2,000. 


D. Hulett & Co., Ltd. (29,463'.—This company’s annual 
return was filled on August 2nd, when 6,000 shares had been taken up 
out of a nominal capital of £35,000 in 7,000 shares of £5 each. £5 per 
share has been called up on 1,900, and £9,509 has been received. — £20,500 is con- 
sidered as paid on 4,100. Mortgages and charges: nil. 


Edmuudson's Electricity Corporation, Ltd. (52,013).—This 
company’s annual return was filed on August 4th, when the entire capital of 
£800,000 in 80,000 ordinary and 80,000 preference shares of £5 each, had been 
taken up. £5 per shure has been called up on 66,800 ordinary and 80,000 pre- 
ference, and £734,000 has beon received. £66,000 is considered as paid on 13,200 
ordinary, Mortgages and charges: £338,930. 


Ilfracombe Electric Light and Power Co., Ltd. (71,738).— 


This company’s annual return was filed on July 21st, when 67 shares had been 

taken up out of a nominal capital of £15,000 in 3,000 shares of £5 each. £5 per 

ae has been called up, and £335 has been received. Mortgages and charges: 
il. 


General Electric Co., Ltd. (67,307).—This company's annual 
return was filed on August 10th, when 25,000 preference and $1,750 ordinary 
Shares had been taken up out of a nominal capital of £400.000 in 40,000 pre- 
feronce, and 40,000 ordinary shares of £10 each. £10 per share has been called 
up on 18,000 preference, and 6,750 ordinary shares, resulting in the receipt of 
£247,500. £320,000 is considered as paid on 7,000 prefereuce, and 25,000 
ordinary. Mortgages and charges: £200,000, 


ELECTRIC TRAMWAY ACCOUNTS. 


Tus following particulars in regard to the 
working of the L.C.C. Tramways for the 
year ended March 31st, 1905, are abstracted 
frum the annual statement of accounts. The 
Southern tramways, comprising some 47 miles of route, are 
worked by the Council; the Northern section has been leased to, 
and is worked by, the North Metropolitan Tramways Co., the 
lease expiring in 1910. 

The Southern routes comprise 264 miles of electric conduit lines, 
and the remainder are worked by horse traction. Over these 
routes, the cars (electric and horse) ran 14,031,397 miles, conveying 
a total of 164,818,560 passengers, out of which 3,150,001 miles were 
worked by horse traction, 38,563,280 passengers being carried. 

The horse tramways earned some £133,799, or 10:19d. per car- 
mile, the working expenditure amounted to £134,328, or 10°23d. 
per car-mile, leaving a deficit of £529, or '04d. per car-mile. The 
results of the working of the electrical sections were as follows: — 


L.C.C. 
Tramways. 


GENERAL STATEMENT for 12 months ending March 31st, 1905. 


Length of route... T .. . 26i miles 
Total length of track be T CE p 
Number of cars ... nds ius T» ..  4Ul 


Car-miles run " " 10,931,396 

Passengers carried per annum... -— .. 126,255,280 

Traffic receipts ... és i p eO) £535,754 

Total receipts... jos - T .. £548,296 

Working expenses = si m .. £365,498 

Gross profit jas ii ji Sig .. £182,798 
Income pcr car-mile m T diet pyi T 12:04d. 
Working expenses per car-mile :— 

Power expenses T .. 2°49d. 


Traffic "n es bs T ... 9'48d. 
Repair ie Be T s ie .. ‘89d. 
General „ .. "T -— T .. "68d. 
Special "s " -— is .. ‘54d. 
Total "s - aa sks ae 8:03d. 
Profit balance on electrical sections per car-mile 4'01d. 


The capital expenditure on the southern system amounted to 
£2,623,693, being an increase of £499,464 during the year. The 
gross profit was disposed of as follows :— . 


PROFIT STATEMENT, 1904-5. 


Deficit on horse sections ... v T £529 
Interest and sinking fund, &c. ... 136,954 
Income-tax payment ss T n 2 3,261 
Applied to renewals reserve fund - sa 35,000 
Balance carried to appropriation account ane 7,054 

Gross profit... i m er .. £162,798 
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The capital expended on the Northern system up to March 30th, 
1905, was £871,536. The net revenue from the system, after 
mecting current expenditure, amounted to £58,939, which was 
reduced to £22,836 by financial charges, &c., the surplus being 
carried to the appropriation account. 

Notes on Electrical Working.—Owiug to the fact that the Council's 
main generating station at Greenwich is not finished, and that 
energy is either purchased or supplied from temporary plant, the 
power expenses at 2id. per car-mile., are very high; this arrange- 
ment also limits the number of cars which can be run. 

It will be noted that the actual operating expenses amounted to 
7'49d. per car-mile, but that a sum of £24,510, or ‘54d. per car- 
mile, utilised in closing the temporary generating stations account, 
&c., was charged against revenue, bringing the working expenses up 
to 8$'03d. per car-mile. 

During the year the Brixton and Streatham cable tramway was 
reconstructed on the electrie conduit system, energy for working it 
being obtained from temporary plant installed in the Streatham 
cable depót; the Bankside station of the City of London Electric 
Lighting Co. was also drawn upon for working certain routes. 

Mr. A. D. C. Fell is the chief officer of the Council's tramways, 
aud Mr. J. H. Rider the electrical engineer to the system. 


CITY NOTES. 


Hong Kong Electric Co., 


Tuis company held its annual meeting on July 15th. Mr. A. G. 
Woon, who presided, said that the report showed a steady increase 
in the company's operations, its services now equalling upwards of 
34,500 lamps of 8 c.r., 85 arc lamps and 15 lifts, against last year 
27,500 lamps of 8 c.p., 85 arc lamps and 12 lifts. The earnings 
had increased correspondingly, the balance of profit aud loss 
account amounting to $112,190.88, against $99,969.77 last year. It 
was proposed to pay a dividend of 10 per cent., absorbing $45,000, 
and write off plant account for depreciation $62,048.76, leaving a 
balance of $2,151.12 carried forward to next account ; the directors 
would have liked to propose a larger dividend and that a smaller 
amount be written off, but they bad been restrained from doing so 
by the following considerations :—-First, that in all probability they 
would require to call up the balance of the unpaid capital, $150,000, 
before the end of the year, and, by paying a 10 per cent. dividend 
now, they would be in a better position to maintain the same 
percentage next year on the larger capital, and next because some 
important alterations were about to be made in their distributing 
system, that was, they were about to replace the greater portion 
of their pverhead wire service through the Central and Eastern 
parts of the City by underground cables. This amounted very 
much to replacing an old system of service by a new one 
with the sacrifice of the old one. This last, however, quite 
reached its capacity for service, whereas the new system 
would enable them to supply a better service through the dis- 
tricts concerned and would allow of extensions into more distant 
districts as required. The cost of these alterations would amount 
to about £12,000, and, although there would be considerable 
improvements, still they were very much replacements of old 
plant by new, and, as such, had been taken into account in dealing 
with the distribution of the funds. They were building a new 
chimney at the works, the present one being found inadequate for 
requirements, In the month of March last, tenders for lighting the 
roads in the Peak district were called for by the Government. 
Accordingly, they put forward one and subsequently learned, with 
regret, that their application was unsuccessful. 


Stock Exchange Notices.—Applications have been 
made to the Committee to allow the following securities to be 
quoted in the Official List :— 


Anglo-Porturuese Telephone Co., Ltd.—£50,000 5 per cent. first mortgage 
debenture stock, 

Kalgoorlie Electric Tramways, Ltd.--£100,C00 5 per cent. “A” debenture 
Stock : and £100,000 6 per cent. '* B" debenture stock. 

Rosario Electric Co., Ltul.—12,000 6 per cent. cumulative preference shares of 
£5 ench, fully paid, Nos. 1 to 12,000; and 5,000 6 per cent. cumulative preference 
shares of £5 each, £14 paid, Nos. 12,001 to 20,000. 


The Committee have ordered the uudermentioned securities to be 
quoted in the Official List :— 
Rosario Electric Co., Ltd.—-12,000 6 per cent. cumulative preference shares of 


£5 euch, fully paid, Nos. 1 to 12,000 ; and 5,000 6 per cent. cumulative prefer- 
ence shares of £5 cach, £4 paid, Nos. 12,001 to 20,000. 


South Metropolitan Electric Light and Power Co.— 
The debenture stock transfer register will be closed from the 20th 
to the 30th inst. for the purpose of preparing the warrants for 
the interest payable on October 1st, 1905, 


Kalgoorlie Tramways Co.—A meeting of debenture 
stock holders was held on Tucsday, Mr. A. H. P. Stoneham presiding, 
The meeting authorised the directors to enter into a supplemental 
trust deed with the Consolidated Trust, Ltd., who are trustees for 
the “A” and “B” debenture stock holders, This supplemental 
trust deed is necessary owing to the company having entered into 
an arrangement with the Kalgoorlie Power Co. to supply the 
tramways company With power at cost price, the power company 
having a percentage of the net profits made by the tramways 
company over £20,000 per annum. 


- 


STOCKS AND SHARES. 


—  —À — a aia a 


Wednesday evening. 


Ler it be stated at the outset, that the events of the present weck 

provide little material with which to weave financial paragraphs, 

and the reader will be the more likely to forgive the colourless 

report that is inevitable in the present case. The change in the 

Bank Rate made but slight difference to the electricity depart- 

menta, there are no dividends to write about, no new issues 

sufficiently near completion to justify a direct reference, and 
business flows on in a placid steady stream which should make for 

higher prices being gradually attained. 

Notwithstanding the harder and hardening tendency of the 
Money Market, the stock and shares we deal with are mostly better. 
The Stock Exchange has received a splendid advertisement from 
the sudden resumption of speculative activity, and the general 
public are putting their moncy into sound securities, such as yield 
a fair return and have good prospects, rather than into the giddy 
gambles of the American and South African sections. City of 
London Electric Ordinary are 115, a rise of nearly 7s. 6d., and this 
in spite of City Corporation’s return to the gas illumination of 
certain streets. Metropolitan Ordinary are 8 harder at 11, and the 
price looks as though it might go to 12, judging merely from the 
appearance of the market. Minor improvements are noticeable 
in Edmundson's Preference, Urban Ordinary and South Metro- 
politan Preference while the reverse side of the shield is 
represented by 4'; fall in Charing Cross City Preference and 10s. 
fall in Notting Hill, for which last we have been unable to discover 
any reasonable cause. Chelsea shed $ to 6. Debenture Stocks are 
unchanged, save for a point rise in that excellent. investment, the 
44 per cent. stock of the Midland Electric Corporation, now ad- 
vanced to 101. 

Electric Construction Ordinary continue their quiet progress with 
another 2s. 6d. rise, making the price £1 middle. The Miscel- 
lancous issues, on the whole, are firm, although the rapid rise in 
Telegraph Construction shares brought in sellers, and the price 
is £1 easier at 341. Per contra Brush First Debenture has regained 
a point of the interest deducted & fortnight ago, and Callender's 
Debenture came into renewed demand, rising 4 to 110, which makes 
2 per cent. up in about à week. Crompton Ordinary hardened ] to 
1j, it being understood that the company has recently obtained 
several important contracts. 

Movements in the Telegraph section are very slight, and amongst 
telephones not a single alteration has occurred. The animation in 
the American Market produced 4 rise in Commercial Cable Deben- 
ture, but Anglo “ A" stock is 4 easier, which illustrates the advan- 
tage possessed by an investment security over a speculative counter. 
Great Northern 'lelegraphs eased off 108. to 35, but a similar 
fraction was gained by Eastern Telegraph Ordinary. Amazon 
Debentures retain their pronounced improvement. 'l'he Trust com- 
panies' descriptionsare without change. 

Nor is there anything fresh to mention with reference to elec- 
trical railway stocks. Central Londons, City and South, Waterloo 
and City—all the prices of these are the same as they were a week 
ago. Districts, too, remain at 36, and Metropolitans at 92. Of the 
traction varieties, British Electric Ordinary recovered } to 81—a 
reaction after their recent fall. A fairly smart advance leaves 
British Columbia Electric Deferred at 1155, the Preferred being | 
1043. Anglo-Argentine Ordinary further receded to 88—a decline 
of 7s. Gd., helders being disposed in a good many cases to realise 
their handsome profit, especially as there are rumours that the next 
dividend may be less favourable than some had expected. Metro- 


politan Tramways Debenture is good at 106, and Sao Paulo Tram- 


way, Light and Power $100 shares are being negotiated about 145. 
The 5 per cent. first mortgage Debentures, standing at 101 per cent., 
ought to be a good and improving investment. Calcutta old shares 
are 93 and the new 9, while Belgrano Ordinary put on a fraction at 
Jd. The “A” Preference ut 53 and the “B” at 4j$ are also a trifle 
better. 


SHARE LIST OF ELECTRICAL COMPANIES. 
a ioe 


TELEGRAPH AND TE 


African Direct Telegrap 
Co.'s shares, Nos. 
5 % Debs., Nos. 1 to 

Anglo-American Telegram 


phone, Nos. 1 to 44,000 


4% Deb. 8k. Red. 
Cuba Telegraph E xe ie 


m 
PORD 


© 


Do. ; 
Direct United States 
Direct W. India Cable, 
Eastern eie: Ord 


3 di» 


ble m tu a she 
á% Hee Deb., 1 to 1,200,R. | 


t: 


. Stoc 
Pref. Stock - 
and China Tele. 


8,000, red. 1909 
Sub.) 1 to 8,000 


Do. 
Eastern Extension, Austr 
Do. 4% D 
East& 8. Afric. Tel 


Do. 4% Reg. M. 
Globe delepeps 


ern Telegraph, of Cope 
d Bermudas Cable, 
Debs., within Nos. 


bs. (Mauritius 


Grae 
3 We 


to 
LY da a P 


gs 
vie 


44% 1st Mort. 


e 
i 


pi 
cOo»ouoco 
[- 2d 
ee ae 


Do. e. O. 
Pacific & European Tel., 4 


United River Plate Telep 
Do. 5 


BD OT RAIA C» Hi LIM 


West African Telegraph, 
. Coast of America, 1 to 80, 
4%, Debs., 1 to 1,500 
Western elegraph, Ltd., 
Do o. b 


4% Deb. Stock Re 
anama Telegraph .. 


ER T T CE TE 


zZ 


. by Braz. Sub. Tel. 


i» O a3 a 


aat 


Do. 
West India and P 
: do 


Be 


Y 
fo} 
Re 


LEPHONE COMPANIES. 


| 
Business done 
week en | Rise * 


four years. 


1909. | 1904. | 1905. Highest Lowest. 
4 4 i $i > , 
^56 ORE e 
Ni NU | 84 ME | i 
B. . "E " 
58s, i 1064 | + 
| | = TE 1E 
i 44 o9 ^ | sel 7 
10 5 9t Yay t 
b 10 eos ae . 
4 4 y 
10 10 Di | 
2 1 122, lij +è 
re | TP uu lae d 
33 9395 | 91 oe j 
4 44 | 108} |. 
7 1 14 1 
4 4 107 2 A 
4 4 : | e 
tels ii ae 
e "a Mal id | 7 
15 & | 24 a4 
ax | | 


pt 


Pona, [- 


SLR ae ae ave 
A? C2 Or ee 
geek 
Et 


pá 
© 


È 


A o O O C201 a O 


AAD ce 
CNRC 
= .* 
$9: x 
>» 
= 
= 


OVON EEEE A OCO ae a 


Z Raa 


E. | 
vA 
cR 
e 


e 
we 
e 
eR 


i 


ACTURING AND INDUSTRIAL COMPANIES. 


ELECTRICAL RAILWAY, MANUF 


» 6% Cum. Pref. .. 

Funding Certs. 
Do. 1st Mort. Deb. 

British Electric Trac 

. o 


må Deb. Btock Red. 
44 % 1st Mort. De 


X da, Cum. Pret, *: 
ngineering, Ord., 1 to der js 


ett, Lindley & Co., Ord 
q Do. do. 
Brush Electrical E 


Perp. 2nd Deb 


Do 5 
Cellender's Ceble Construction shares 


Pr 
do. 44% Ist Mort 
tral London Railway, 

Do d 4 


uth London Railway 


DL yseatacarek 


Reg 
,000 of £50 Red. 


ae 


w 


Pref., 1 to 81,990 
| Do. do. 1st Mort. Deb. Sk. 
| General Electric Co. . 

4 % Mort. Deb. 


Do. do. 
Henley's (W. T.), Telegrap 
Do. do. 


Bratatacacacararerarararate® 


ef. .. s 

ort. Deb. Stock 
& Telegraph Works.. 
% 1st Mort. Deb. .. 


mm © 
oe 


Do. do. 
India-Rubber, Gutta-Percha 
L . z. Do. do. 

: HLiverpoat Overhead Railway 
Er . - Q. 
Construction and M 


Deb. Bds., 1 to 


wee cif 
Waterloo & City Railway, Ord. Stoc 


a Ber 


Batee 


E: 


a M — 


^A period ofnine months. 1 Quotations on Liverpool E^ Ern 


| 
Nil | Nil | " 4 4 | 
Ni | Nil I 4 al 
53 5% | .. 99 —108 99 —103 : 
6 6 A 8 — 8} Bi— 8 i +3 
6 6 i 0— 11 . | 104-11 1 10, e 
5 5% | e 123 —125 198 —125 12 1234 a 
i: 44%, 10. 98 — 100 98 —100 A 
8 8 8 es — 6} e 6h 6%| .. 
6 6 6 356 6i f E 
4 E! 44%% | 108 —106 108 —106 ; MET 
Nil Ni oe 14 e 14/6 to 1 l on 
ay leyl ii- 1 it 1 ig A^ 
ma 44% | 90 — 99 xà 91 — 91 xd | +1 
4 : 78 — 8 78 — 81 ' EET 
1 & 1 a 10 — 11 10 — 11 l ; 
A dà a iiu 109 —111 110 + ł 
4 4 4 908 — 92 90 — 1 904 » 
4 4 $ 4 Ai 101 —108 10 —108 1028 » 
234 ma 9 90$ 40 — 42 40 — 42 a 
2 2 lt 13 it 1 
5% | 5% 95 —100 y4 — 9996 TEES 
Nil - l m i7 1 boe 
4% 1% | . 83 — 98 83 — 88 843 | 5 
5 5 : 89 — 94' 89 — 94 
4 B EE" i A : i +3 
5% | 5%) - 94— 10 94— 10 E 
4% | 4 * —101 97 —101 S 
15 15 Z | b% | 12—13 xd| 12—13 i | Rj e 
4 4 Ex bj— 5) xd 5 ma^ qu ooa 
Jm 2 | : mate xd p mn T is | ee 
5 s 
P g |å % | us 100 —108 100 —108 WES 
ia% 13% M ya 8 91— I; us 
b 5 5944| 9— % 9 — Ae 
90 & 15 ; sie 944— 864 334— 35 $44 | -1 
4% | 4 = 102 —110 102 —104 V 
3% | Bà 3%§ | 90—92 90 — | 


t Unless otherwise stated all shares are fully paid. $ Interim dividends. 
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SHARE LIST OF ELECTRICAL COMPANIES ( continued). ELECTRICITY SUPPLY COMPANIES. 


——— —À — M 


—— —— — = a 


| | Stock Closing | Closing | Business done | Rise + 
rent NAME. | or Divide nds | for the Quotations | Quotations week ended | or 
re | Share. |"' last four years. Sept. 6th. Sept. 13th. | Sept. 13th, 1905 | Fall- 
Eo 1902. 1903. 1904. ; $1905. Highest. Lowest 
29,877 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 8 % 10 95 10 96 z3 92— 101 02— 103 rÉ - 
10,623 Do. do. 7% Cum. Pref. 5 1% 7 96 7 96 = 9g— 102 9g— 10% MESS i x E 
288,782 Central Electric Supply 4 % Guar. Deb. Stock .. 100 49 4% 4% + 103 —106 , 103 —106 105 1041 3 ' 
80,000 | Charing Cross and Strand Electricity Supply “4 5 10 % 8 9. 8 96 5 96! 62— 7 62— "i : s D : 
80,000 Do. do. do. 44 % Cum. Pref. 5 44% THA 44°, 25 bl— 54 EE 5k +: | V -4 p 
40,000 Do. “ City Undertaking ” 44 % Cum. Prf, 5 44%, 44% 44°% si fiz— 6,4, G— 5 54 n = 4 
40,000 Do. do. 1903 T és A F 5 Es 44%, 44%, + 4i— Ob 4g— 5$ | 
350,000 Do. do. 4% Deb. Stock Red. 100 4 96 4% 4% iss 103 —105 103 —105 
44,436 | Chelsea Electricity Supply, Ord. Y b 44% 5395 6% 14%, 5 6 6A BA 6g 
150,0001 Do. ‘do. 44 % Deb. Stock R ed. .. Stock 4195 44% 4497, 1A 108 110 108 110 T 
70,595 | City of London Elec. Lighting, Ord. 40,001—110,595 10 5 96 5 % 6 96 e l0g— 11 11 11} 11i 114. 
40,000 Do. 6 E Cum. Pref., 1 to 40,000 .. 10 6 95 6% 6 96 S 13 14 13 — 14 m e - 
400,0001 Do, , Db. Stk., Scrip. (iss. at 115) all pd. - 5 96 5 96 5 96 ; 123 —127 123 —127 126 Y i 
300,000 Do. 44° , 2nd Db, Stk., Prov. Crts., all pd. 100 14% 44% 44% ie 108 —105 103 —105 , ti 4 : 
10,000 | County of London Electric x ight ing, Ord. 1—40,000 10 4 96 4% 44%, 4% 84— 9 BÀ— 9 82 RÅ , [p 
30,000 Do. do. , Pref., 40,001 —60,00C 10 6 96 6% 6 96 ak 12 — 124 12 — 124 
400,0001 Do. do. " o6 Deb. Stock - à 44% 44% 4496 > 111] —114 111 —114 112 
250,000 Do. do. 44 % 2nd Deb. Stock .. | Stock 44% TOA 4405 » 108 —105 103 —105 
710,000 Edmundson's Electric Corporation, Ord. Shares .. 5 7 % 7% 1% << 5q— 64 52— 64 5ta M I a 
80,000 Do. do. 6 95 Cum. Pref... T 6 96 6 96 6 96 i^ 644— 6ra 64 6g 64 GÈ ty, 
300,0001 Do. do. 14 % 1st Mort Deb. Stk 100 44%, 4490 TOA 4r 106 —108 106 —108 T p at d 
21,000 Kensington and Knightsbridge E lec reds Ord. 5 10 % 12 % 12 % T. 12 — 124 12 — 121 $5 
135,000 Do. do. do. , Deben. Stk. | Stock 4 96 4 € 4 96 T 97 —100 97 —100 98 | * e$ 
111,000 | London Electric Supply Goran Hot n, Limite d, Ord. 8 Nil Nil 8% ; 2 24 2— 2 zj . LU 
60,000 Do. do. do. 6 % Pref... 5 6 94 6 965 6 96 T 5gxd T bg xd 
371,895 | Do. do. 4951st Mort. Deb. Stk. Red. | Stock i% 4% 1 96 99 —102 99 —102 101g se 
100,000 | Metropolitan Electric Supply, 1 to 100,000 . b 72% 839 10 % 10955 10g— 10) 103— 114 | 10% +3 i 
76,121 Do, 44 95 Cum. Pref. 1—71,106, £3 pi d. 5 noa 44% 4495 Ps 5g Bé 6g— Sé 5a N 
220,0001 Do. 44 95 Ist Mort. Deben. Stock * 44% 424% 44% t 109 113 109 —113 > ' Y y i 
250,000! Do. 84 % Mort. Deben. Stock Redem. | Stock 34% 9496 98496 T | 99 —101 90. —101 | T. T : 
250,000 | Midland Electric Corporation, 44 % 1st Mort. Deb. 100 44% 44% 44%, " 99 —101% 100 —102% 1013 101 +2: 
10,852 Notting Hill Electric EIVA ; ; : 10 6 9 6 % 1% 14 15 14 — 15 : P - : 
50,000 Do. do. lst Mort. Deb. - 100 | 96 4% 1 97 100 —102 100 —102 ee S 
10,000 . James’ and Pall Mal | Électrie Light, Ord. b 144% 144° 144% 10958 134— 144 134— 14! 144 14 
20,000 Do, do. 7 94 Pref. 20,081 to 40,080 5 79 7 «X. 7 9 ya - 9 H 9 X 
150,0001 Do. do. 984 % Deb. Stock Red. . 100 340%, 949, 91. 97 99 on 99 
12,000 | Smithfield Markets Electric Supply, Ord. 5 2496 "a 0 96 21 24 21 25 
50,000 | Do. de m do. , De b. st K^ B Stock 4 P ^ 4 1 “ID 76 BU 76 n 
65,000 South London Electricity Supply, Or i, T T 5 1496 8 96 4% ale JÀ 1 94 4 o1 
100,000 | South Met. Elec. Lt. & Power ( Or B Fa d l Nil Nil Nil A Ó—— tà Hh E a 
50,000 (Late Blackheath and Greenwich 47% Pre l Nil y 9x. 7% : E lexd 14— 1,4, xd ; oy 
100,000 Dist. E.L.Co.) (43 , 1st De b. Stk. 100 44% 4495 44395 106 —109 106 —109 " 3 
80,000 | Urban Electric Supply, Ord, T à A 5 5 X 5 96 5 % Xy 4M— 413 42— 5 Y 
30,000 Do. do. 5% Cum. Pref 5 5 % 5 96 59 as 5i— 6g ba 58 
200,000 Do. do. 43% 1st Mort. Db. Stk. Red | 100 * 14% " 105 —107 105 —107 1063 
110,000 Westminster Electric Supply Ord. + T 5 12% 134% 14 96 18955 121— 13} 122— 131 13 1252 
28,151 Do. do. , Cum. Pref, s 5 5 96 5% 5 96 - 63— 6g 6à— 6g >é 
Shares not officially quoted :—Mackay Companies, ord., 42—424. Pref. 16—16}. 7 
| Unless otherwise stated all shares are fully paid. $ Interim dividends. 
ELECTRIC TRAMWAY AND RAILWAY TRAFTIS RETURNS. 
l 
. Fort- | Receiptefor | No. . Route Fort. | Receipts for | No. Route 
Locality. night the of Total to date. miles Locality. night the of | Total to date. miles 
ended. fortnight. | wks. open. ended. fortnight. | wks. open, 


| | | | 
| fe 4 £ e'o jo’ fi 8 £ 
Aberdeen Sep. 9 ' 2,087 — 196.15 | 23,4% — 1,4326 | .. |... {Cardiff — .. — .. Aug. 12 | 4,941 :— 44/19 | 41858 + 606 1706 .. 
{Ayr .. | Aug. 26 | 424 | + 21,15 62722, — 7% 8... Carlisle . . Sep. 9 AR 54 | 36 6,763 — 440 7i.. 
Bath ..  ..  ..iSep. 0, 1,508 '— 185 86 | 924,584 4 1,459 19 i.. Chatham and Dist, — ,. T: 1444 {+ 120 96 , 24,194 4 2,43 93 4^8 
Birkenhead ..  ..| , 10, 2,78 + 85| 28 | 25,085 — 418 186 .. || Colchester ..  ..  » 6' 186 ,— 900, 6 | 1,580 CE E: TRUM 
Blackburn .. ..' » 6! 1,954 — 6, 23,913 | + 712 1425 .. | Cork .. l we) e T. «LOTT |— 1 396 ' 17,00 + 798 919 .. 
Blackpool .. | 7; 4,117 — 125,23 | 33,602 + 883 11°87 .. Darlington .. » 9 441 +4 27:23 | 4,868 ^ .. um .. 
” —Fleetw'd | ?? 9 2,481 To 171 10 ! 14,391 — 844 8 Darwen it) 9 486 t 6 | 28 | 5,725 4T 249 4°36 ax 
» — —Lytham ' June 22 | 1,600 + 753 | 84 7,608 !Dover Aug.12: 84'+ 27:932 . 6,61 — 268 B5 `. 
Bolton p. 10' 8,690 — 70 24 | 47,208 +1,64 96 i+ 1|! Dublin Sep. 8 10,799 — 66) .. | 56468 + — 7 485-4 13 
Bournemouth ., » O0, 9,9988 41,022 | tease T [18 91 + 33|; Dundee l » 6: 8956 — 2 | éi T E 
{Bradford ..  .. 5, 2 | 4558 — 558 322 | 101,317 -—4,594 48 j.. East Ham |. 11, 1629+ 13523 | 20,109 1,828 675 .. 
Brighton  .. ... » 10. 2,4683 — Miu 27,020 4 T86' 95, .. Glasgow - | » 9. 90,140 l4 843 | 144 | 281,469 +10,829 96 ^, 
Bristol - s " g | 10,151 E 688 | .. Ser i ; | 28°5 | : Gloucester .. A NEU 618 = 131 | 224 7,114 | .. 5; 15 Nt 
' | | | tHalifar  ..  ..|Aug.S1| L6s1|— 65,22 | 87,199 ‘+ 1810 87 44 
| | | Huddersfield — ..|Sep. 9 2,747 |— 49929 | 81,898 + 693 98 |... 
l Hull e 0. 94 48526 — 174 | 28 51,415 + 488.18 |.. 
Brit. Elec. Trao. Co Ifori. | " a] '8l+ 8:24 | 11496 |- 941 6s] 
Ilkeston es oe » 6 240 —— 78 23 , — 614 | 9:5 ba 
Airdrie... Sep. 1 466 |+ 80) 35 7,046 | + 25) 85! ,. Ipswich E ..| a 9. 1018 |— 209 | 28 11,925 — 1,825 105) ., 
Barnsley .. » 1 878 — 22; , 569|— 2)) 8|. Isle of Thanet ..| , 9, 2702 |— 456,936 | 25,601 — 2,530 11 | .. 
Barrow... ví 1 6055 -* Bj ,, 8,571 | + 1,990 | 5:97 Kirkcaldy .. .. | Aug. 90 442 |—— 445|.. s at za | Kea 
{Birmingham (City) , 1| 9,942 |— 176 | ,, | 190,680 | + 8,520 | 14-5 Len 'kabire Trm. Co. Sep. 7| 1,830 |4 875 | 86 4 25,710 |+ 2,604 | 175,4 3-9 
Birmingham (Mid) ,, 1| 2,776 — 614| ,, 57,497 | 4- 2,039 12-25 Leeds » 9111753 |4 779 | 3. | 145,660 |+ 3,191 | 8-514 8 
Devonport 9 1 956 |— 306 ry) 16,854 — 2,426 8°85 Leicester . ,» 9 4,206 se 36 . 16,252 oe ee 
Dudley—Sto'rb’ge| „ 1 | 1,978 |+ 17| | 31,963 | + 1,816 91:95 Liverpool i dd | 21,767 + 407 | 35 | 871,849 |+ 8,650 | 103 |.. 
Gateshead. . » 1| 1805+ 20|,, 82,056 | + 601 11:25 L.C.C. Aug. 26 | 31,250 |-- 4,422 | zl | 823,618 |- 54,890 | 5l}|+ 53 
Gravesend, N'fleet „o i 559 |— 28| , 8,207 | — 908, 65 Lowestoft » 26 989 |+ 122 | .. M ee 
Gr'n'k, Pt. Glsgw | ,, 1| 1172,|r 121| ,, 22,509 | + 2,448 | 7-25 tManehestei Sep. 2 | 12,772 |— 215; 22 | 292,686 |-- 11,884 ue 
Hartlepool eu c | 640 |— 48, ,, 9,370 | — 1,085 | 6-72 Newcastle » 2j 7911,— 86) 22 | 85,944 |+ 2,808 ' i 
Kidderminster „o 1 298 — 26| ,, 4,400 | — 49) 451|.. Newport | » 9| 1,21014 152 | 23 14,306 |+ 2,068 | 14:5 |. 1:5 
Leamington. » 1 445 |+ 144 | 7 1,729 | + BIS .. |... Oldham ` » 10 | 8,0075 |+ 628 | 24 40,002 | 410,766 :23°76 | 45-87 
Merthyr |» 1 878 |— 40 | , 6,700 — 343; 29|.. Plymouth ..  .. 2. m iu. dies T su Dese. deus 
{Metropolitan oot oo 1| 6454 |+2,104 | ,, 91,620 | --41,788 | .. $5 +Pontypridd.. es » 9 162 .. 23 3,918 | 185.. 
Middleton » 1| gis; 48) ,, | 12,200) + 602| &5|.. || Portsmouth..  ..; . 9| 1452,— 278 | 23 | 408 |+ 1,624 | 1455 |... 
Oldham — gel 5» 1.1 | 1819 * 16] ,, 19,509 + 284/918! ., Reading .. .. | Aug. 10 880 19 , 12,572 — 143 | 7-5 | ie 
Peterborough ..; , 1 807 — 349, 4,941 — 499 |531| .. Rochdale ..  .. Sep. 9: 1,604 +1110 23 | 17,961 |-- 14,062 208 | +14 
Potteries .. ..' ,, 1, 8,844 it 2) 4, | 58,951; + s93/29 |.. Salford eo nuo, A! 852] 14 23 | 100,562 |4- 6,931 | DEP ai 
Rothesay .. i » l| dom [+ 445) 9) , T7893 | + 2,233 |275; .. || Scarborough e 0» 9; 823. |96 ^ 6609, .. ! 45'. 
Sheerness.. .. | Aug. 80) 194 + 10 » 2,945 | 4 299 | 2:5| Sheffield... ..: . 10; 9,608 + 102 | 24 | 119,886 + 5,192 35°75 .975 
Southport .. Bep. l; 1,097 + 91 MELLE 11,438 |— 845 | 8'17 .. Southampton " » 6 2,1604 .- 275 23 | 25,000 — 0060 5... | 
South Staff. ...; ,, 1 1,96 : 147) „o 25107 + 2931387 .. Southend-on-Sea .. July 26 1,089 + 67; 17 — 6,96 + 3468 625 | 
Swansea ©» — 10, 1,006 + 04, , :| 7450) | + 5,9143 DR.. ‘Stockport .. — .. Sep. ] 900 + 260'22 16,751 + 2,876 15-26: 4 4 
Taunton » l' IHH -- 2 , 1,794 — 189. 1:5... Sunderland .. .. » 10: 2702 + 13 2 BIR + W 
Tynemouth ; 1 73. 260 ,, 9,653 — 1,004 3°75: .. Tyneside .. w» 6, 800) — B1, 936 15,240 + 1,21 s&87 .. 
eston-s-Mare .. | Aug. 30. soo + l7 ,, 5,140 1 594. 9 ... t Warrington .. Aug.3]  , 36 + M 22 7,598 + 362 775 4-95 
Wolverhampton D. Sep. 1 839 - 13 , 13,21 -- 2 1475 .. West Ham .. .. Sep. "7, 4,209 41,954 23 . 30,890 («16,193 13395 , 4-6 
aW Or OOST e|» 1, FS -- Ri „e 1080 + 0600 575... Wolverhampton .. , 6  L646,* .?73 , 1907] | .. 10 |, 
rexham. a et ar | 99] —. 17? s, 3,54, — 888 4 !.. 
Yorks. Wool. Dist. » l 1,898 n a 22,752 ^ 4 AoT:11 `.. i E | l | 
| | i Cen. London Riy., ' Sep. 9 11,198 |-- 289 10 56,000 — 1,46 806 ., 
! City & 8. Lon, Riy. | ,, 10, 4,887 .— 107 10 . 22,20 — 3830 698 ., 
: ! ' Dublin-Lucan Rly. | , 8j 814 + 29, 10 | 1,624 + 89 "1 
Burnley zi .| Sep. 9| 2,2228 — 260 .. puc d Ks T5 G. N. and City Rly. + „»„ 9 2,900 '+ 591,10 — 14,285 |t 4,068 85 ., 
+Burton-on-Trent . aedo pk OB 823 — 59/2 , 7,192 — 863' 85 .. L'pool Overh'd pu » 10! 8,005 — 110 17,965 — 59 Fi? .. 
Bury .. ee | 5,9] L —.. 22 . 16,803, ver 00D. s. Mersey Railway ..' , 9); 9018, 9371 | 10 , 15,120 i 1,087 45 .. 
| I f 
| | | | | E | | | 
* Compared with the corresponding period of 1904. + One week only. t Includes horse and other receipts. 
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REGULATION OF TRANSMISSION LINES. 


Tug drop in volts ina (rinisntissdoti line depends upon the induce, 

i line as much as upon its resistance, and the 
€ i determination are 
the length, size and distance apart of the several wires forming the 


the General Electric Co., of America, 
in the United States at least, for the deter- 


mination of the volts lost in the line. The formula in question 
is— | 
i Volts lost in the line = MX LXE,’ 
: 100 ^ — 


in whieh p is the percentage of the delivered power lost in trans- 
mission, Ey is the pressure at the receiving end, and M isa constant, 
the value of which depends upon the characteristics of the line. 
By transposing the formula we have— : | 


€ 
m= 100-5 xL BEA, 
E P E 

100 


that m has a simple physical meaning, namely, that 
it isthe value of the ratio of the percentage of the volts lost in the 
line to the percentage of power lost in transmission, both percent- 
ages expressed in terms of the volts and power delivered. Values 
of m have been given in various “ pocket books " for the different 
vorditions occurring in practice, but Dr. Harold Pender points out 
in the Electrical World and Engineer, July 1st, 1905, that these 
values are wrong, and in the following paragraphs the value of M 
will be deduced for single and polyphase transmission circuits. 
In addition to the symbols already mentioned, let— 


which indicates 


g = pressure at the generator end, 

1 = length of each wire = transmission 

power delivered in watts, 

current per wire, 

resistance of each wire per unit length, ^ 
z = reactance of each wire per unit length, 

cos 0 — power factor of load at the receiver end. 


Fig. 1 is the usual vectorial diagram for a single-phase trans- 
mission circuit, in which o I fixes the direction of the current, O Fi 
(making an angle @ with o 1), represents the receiver voltage in 
magnitude and phase; O E represents similarly the generator 


distance, 


Ww 
I 
r 


` 


t 
‘ 
L] 
4 
t 
L] 
L 
' 
L 
i) 
a 


Fic. 1. 


= 


voltage; E1 Es and Eg E respectively represent the resistance-drop 
.and reactance-drop inthe line. The actual drop in volts in the 


line is the arithmetical difference between the generator and | 


receiver voltages, and in the figure this drop is given, aS regards 


magnitude, by Ej E. 
From first principles we have for a single-phase line— 


i NS, Ue 
The line current 1 = 5) cos 0 
l P Qlwr 
Resistance-drop.(Ei Es) = Qlir & cos Ó 
| 21wz 
Reactance-drop (E3 E) = 9lrc--———, 
: p (Ea E) “= x cos 0 


and from the geometry of the figure— 


(o g)? = (0 E1 cos 0 + xi E? + (OF sin 0 + E, E). 

or y? =æ ER cos? 0 + E? sin? 8 + 4 (w (r + tan 0) 
4D wi ra y 
+ Ej cost O E ) 


: M 200 4M w? 
Ri + Alw (r +r tan 8) + PR cas? g 


G2 + x) 


Therefore, the drop in volts in the line is— 


€ 2E-—ELST VER Alw(r a tan 8 aw "m 2)—E. 
; vt ere aes aa g 


This equation, although it enables the exact drop in the line to 
be calculated, is somewhat cumbersome ‘when it is desired to 
determine m from the relation— | 


and Dr. Pender g 
plicated, and correct enough 


Es c and E d perpendicular to 0 E1 


mation, we may take Xi 


gd = Ei E, cos Ô + 


^L e (approx.) - 


Now the power lost in the line is given by— 


T W 
P 100 


For unit power-factor of load N 


21 WT x cos0 + 
E, cos 0 


ives an approximate value of m which is less com-- 


In fig. 1 introduce 
as an approxi- 


Eq E sin 6, 
2lwasesin 0 
E; cos 0 


— 
— 


9 
BEN r + Nu tan 6) ‘ 


=jr%2ilr 


w? 
r3 cos? 6 
100 2wlr 
E? cos? 0' 


x2lrvv, 


i ee 
E 2 


mece ee E 


(: + Z tan 6) cos? . 
T 


1, and by using this formula 


a table may readily be computed for the different sizes of wire, 


10 


PRESSURE Ki LOVOLTS 


different distances apart, and different frequencies. 


Fic. 2. 


As an applica- 


tion of this formula, a solution to the following problem is given :— 


` Determine the 
deliver current to a 


drop in volts in 
single-phase induction motor 


a transmission system which has to 
of 250 kw. capacity. 


The receiver E.M.F. is 9,000 volts, and the transmission length is lwo 


miles. The wires are 


No. 0 gauge, and are 24 in. 


apart, and the 


power-factor of the motor is 0°82, and the frequency GO periods per 


second. The percentage 


Taking one mile as 


The reactance 2 (per mile) 


in which f is the frequency, 
wires 24 in. apart and 
length. By Maxwell’s formula— 


straight 
mile in 


paar [ 5 +2 low, Ty % 


d being the distance apart, 7! the radius of the wire, 


in centimetres. 


af power lost in the 
per cent. of the power delivered 
the unit of length, we have— 


line not lo erceed 19°34 


LI 


r = 0°52 ohm. 
= 2r fL. 


and L is the inductance of two parallel 
0:325 in. in diameter, each half a 


E henrys, 
10? 


and ? being 


. p (per mile) = 5,280 x 254 x 12 [p+ 2 x 23026 log ET 


x 10-? henry, ^. 
| = ‘001527 henry. 
spe 2r x 60 x 001527 


M = 
Since cus 0 sm ^82 
02 
and tan 9 = ‘6976, 
L] M = 
= 11916; 


^ 100 


sMPE s 


:5755 ohm. 
0:5759 ) : 
1 dcn t 0 | cos? 0. 
1 + 052 an O 


34° bV (from tables), 


05756 . ) , 
lg 9059 82)" 
( 42975 x “6976 x (82), 


11915 x 1931 X 2.00 
100 


æ 461 volts. 


THE ELECTRICAL REVIEW.[vol.57. No. 1,451, Szprempun 16, 1906. 


It will, of course, be observed that the above formula does not 
include any factor which takes into account capacity and leakage 
effects. These, however, have to be considered when dealing with 
long transmission lines and very high pressures. As regards the 
brush discharge between wires at the higher pressures, Prof. A. 
Schwartz, of Manchester, communicated the following remarks and 
curves to the discussion upon Mr. J. F. C. Snell’s paper on “ Dis- 
tribution of Electrical Energy” before the Institution of Civil 
Engineers, November, 1904. Fig. 2 shows the leakage due to 
brush discharge on a line 2} miles long, with wires spaced 15 in. 
apart, at pressures up to 50,000 volts, and it will be noticed that 
above 40,000 volts the leakage increased enormously. For this 
reason it was impossible, at these high voltages, to use successfully 
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wires less than 0'3 in. in diameter, no matter what the amount of 
energy to be transmitted or the distance of transmission. In such 
cases, for short lines, aluminium was preferable to copper on account 
of the larger diameter for the same conductivity. He also referred 
to the question of leakage over high-tension insulators, and showed 
by the curves given in fig. 3 that the leakage over wet insulators 
was not so great us was generally supposed. The insulators tested 
by Prof. Schwartz were suitable for voltages up to 30,000 volts, and 
the results given in the curves for 7-in. insulators, of glass and 
porcelain respectively, when wet, were obtained by increasing the 
pressure up to 90,000 volts. : 


A NEGLECTED POINT IN STEAM 
CONDENSERS. 


IT is quite common, when calculations are made relative to the 
volume of air to be dealt with in a condenser, to neglect the law 
which governs the mixture of gases with saturated vapours. Thus, 
when the temperature of a condenser is, say, 104° F., the pressurc 


proper to that temperature is 1-06 lb. per sq. in., which represents - 


a “vacuum” of 147 — 1:06 = 13:64 Ib. by gauge. Supposing, how- 
ever, that the actual gauge reading is only 13 lb., the additional 
0°64 lb. is held to be due to air, and the actual absolute condenser 
pressure is 1:06 + 0°64 = 1:7 lb. It is very usual to assume that 
the air in the condenser is present at this pressure of 17 lb., 
neglecting the presence of water vapour. 
Thus if air weighs 1 lb. for each 13 cb. ft., its density in the con- 
. denser will be assumed to be such that the number of cubic feet per 
pound will be 13 x pU — 71 nearly, and the air pump would re- 
quire to generate nearly 5 cb. ft. of volume for each cubic foot of 
air leakage. This view tends to the production of insufficient air 
pumps. : . 
One of the laws of gaseous mixture is that “the pressure of the 
whole of a gaseous mass is the sum of the pressures of all its 
parts.” A second law is that “the presence of a foreign gaseous 
substance in contact with the surface of a solid or liquid does 
not affect the density of the vapourof that solid or liquid," if 
there is no chemical combination between the two substances. 
Rankine selects as an example in his work on the steam engine, 
steam. at 212° F., 1 cb. ft. of which weighs 0:03797 lb. and exerts 
a pressure of one atmosphere. The pressure of one atmosphere is 
exerted by 0080728 lb. of air at 32° F. If this weight of air be 
heated to 212° F. it will occupy a cubic foot at the pressure of 1:365 
atmospheres. Then if 0080728 lb. of air at 212? be placed in a 
vessel of 1 cb. ft. capacity with 0:03797 lb. of steam also at 
212° F., their united pressure will be 2:365atmospheres. Molecular 
equilibrium demands that each cubic foot of space in contact with 
water at 212° shall contain 0:03797 lb. of water vapour. Alone the 
vapour exerts a pressure of one atmosphere. With air added the 
pressure is increased, yet the boiling point remains the same. 
This latter fact is what is ignored, because engineers are so accus- 
tomed to consider the temperature, density and pressure above a 
mass of water to be three invariables, The pressure is invariable 


where air is not present. It is not, however, a fixed quantity when 
another vapour is present. Rankine, in further illustration of this 
law, assumes water at 50° F. and a cubic foot of space containing the 
invariable 0:00058 lb. of water vapour proper to that pressure, 
* whether and to what amount so ever air, or any other gaseous 
substance not chemically attracting the water, is contained in the 
same space." 

This is the law discovered by Dalton and Gay-Lussac. In other 
words, any amount of gas may be pumped into a space filled with 
the vapour of water, without decreasing the weight of aqueous 
vapour previously existing in that space by virtue of the tempera- 
ture of the water giving off that vapour from its surface. 

Recognising the law as correct, the density of tbe gas present 
with the vapour may be calculated as follows:—P = the pressure 
of the mixture, p = the pressure of the vapour proper to the tem- 
perature, such, for example, as one atmosphere for water at 212° F. 

Then the density of the air or other mixed gas is reduced below 


Thus, to take 


our first example, P = 1/7 and p = 1:06. Then the density of the 

17 — 1:06 
air ae 
177 Ib. pressure in pounds per cubic foot is 


: : 461 + 32 ) 17 
cadi e + 104) * 7 
or, say, one-tenth of normal atmospheric density. But under the 
conditions named the density of air in a “vacuum” of 17 lb. 
pressure above water at 104° F. is only 0:38 x 00081 = 0'0031 
nearly, or practically one-twenty-seventh of normal atmospheric 
density. Thus there is much less air in the condenser than would 
be present if the air really had the density corresponding to the 
pressure. It is, in fact. necessary not to neglect the law of 
mixed vapours. The pressure in a condenser cannot be greater 
than that corresponding with the temperature of saturated 
steam. Any additional pressure, i.e., deficiency of ‘ vacuum,” 
must be caused by air. The presence of this air does not mean that 
some of the water vapour is pushed back into the condition of 
water, for the conditions of molecular equilibrium demand the 
presence of a fixed quantity of vapour per cubic foot of space proper 
to the temperature. A consideration of the foregoing law will help 
to explain why it is that the pressure gauge on a boiler will some- 
times fall so very rapidly when the engine is started. The steam 
space of the boiler has been more or less full of air while the boiler 
has been cold. When heated, the pressure gauge reads the com- 
bined pressures of the steam and of the air, and this will be con- 
siderably above the pressure proper to the temperatnre of the 
boiler. As soon as the air is blown out, the steam pressure shows the 
actual temperature of the boiler. 

Thus, a boiler is closed up tight, and ifis then full of air. Feed 
is admitted, and the air is compressed, say, to 20 lb. absolute. 
When the boiler temperature is 300* F. the air pressure will be 
31 lb. and the steam pressure will be 71 lb. The gauge pressure 
will be (71 + 31) — 147 x 2 = say, 72 lb., and when the air is. 
blown out, the gauge will drop back to 71 — 147 = say, 56 lb., 
being the gauge pressure proper to 300° F. of temperature, whereas 
the supposed steam pressure of 72 lb. is that propr to a temperature 
of about 315° F. 

In fact, it is possible that by an air trap, a boiler might be 15° F. 
below its proper temperature, while the gauge was showing full 
pressure. The fall in pressure will not be noticed when a boiler 
under these circumstances is put upon the main steam pipe, for its 
pressure will be maintained either by back flow from the other 
boilers to which, for a time, it will act as a condenser, or, if the 
stop valve can only open by pressure from below, there will be no 
flow of steam until the boller becomes fully heated. "This will 
explain why the putting in parallel of a boiler at full gauge pres- : 
sure may not have any effect in helping the work for a few minutes, 
but may cause the vacuum to drop considerably. l 

Drop in steam pressure when the stop valve is opened has usually 
been explained to be due simply to stirring up of cooler water in 
the lower part of a boiler. This effect is not possible in under-fired 
boilers, and the explanation is simply as above. 

To return to the condenser, however, if the volume, or rather 
weight, of air in this is not so great as the pressure would signify, but 
for the law of mixtures the same proportion of such weight will Le 
abstracted by each stroke of the pump. 

The fact that air adds so greatly to the pressure in a condenser 
should, however, spur on the engineer to effect its complete 
elimination. The degree of approximation of the vacuum gauge to 
the condenser thermometer is a measure of the degree of elimina- 
tion of air. A good vacuum gauge would be one with two pointers, 
which should coincide, if properly made to do so, when no air is 
present. The lag of the vacuum pointer will show the degree of 
preventible imperfection.—W. B. 


P — p 
that proper to the pressure P in the ratio m i 


li 


0°38 nearly. The density of air nt 104° and 


= 0'0081 lb., 


SUPERHEATER PERFORMANCE. 


-———— - — ——— 


In discussing superheater performance in a paper before the June 
meeting of the American Society of Mechanical Engineers, Mr. 
Bement calls attention to the danger which arises with ordinary _ 
superheaters when with a brisk fire the load drops suddenly, and 

reduces the flow of steam through the superheater without lowering 
the briskness of the fires. Under such circumstances the tempera- _ 
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ture of the steam may become dangerously high. Not only may 
this happen as regards the superheater itself, but it may happen as 
regards the engines. As a safeguard the very doubtful expedient is 
suggested of a safety valve on the superheater, so that instead of 
surplus steam escaping direct to atmosphere from the saturated 
steam space, it shall all pass by way of the superheater. This 
expedient will fail where the boiler happens to have lost some of 
its pressure, as may at times happen, so that there may be a con- 
siderable time interval before the safety valve blows. 

The only rational method of danger prevention seems to be the 
Crase principle of automatic temperature control, wherein the con- 
trolling water column is compelled to circulate through the inner 
tube of the superheater by the action of an inspirator worked by 
superheated steam. The very fact that the temperature of this 
begins 'to rise is the cause of more energetic water circulation, 
which takes up most of the additional temperature and prevents 
excess of superheat. Mr. Bement assumes in his calculations that 
the specific heat of superheated steam is 0°75 nt 180 lb. pressure, but 
it is probably higher. 

These high values have been generally accepted as probable, but 
Mr. Peake now steps in with his Royal Society paper hinting at a 
specific heat of 0°46 only, for all temperatures and pressures. No 
one seems to know the specific heat of water at 200° C. or other 
high temperatures. Winkelmann, in 1896, gave it as 1°2335 at 
180° C. Others give it as but little removed from unity. What- 
ever it may be, all seem to find it greater than unity, save one or two 
experimenters. ‘There must be a critical temperature and pressure 
where steam and water are nearly the same substance 1n every way, 
and at that point the specific heat of saturated steam -is that of 
water. Experimenters on the subject need to define their subject 
more clearly. They want to find how specific heat varies as between 
steam saturated and steam superheated. It is not easy to think 
that the values can differ much. 

Peake's researches point to low values and to the inaccuracy of 
Hegnault. But they don't explain the coincidence which must 
surely exist at the critical point. The critical point is said to be 
about 700° F. 


MODERN FIRE WORSHIP. 


On March 6th last, Prof. Armstrong, Ph.D., LL.D, F.R S, &c., 
delivered an address before the London Section of the Society of 
Chemical Industry at Burlington House on “The Mechanics of 
Fire," when he proclaimed himself a fire-worshipper, and made an 
eloquent appeal to his hearers to become disciples, if not apostles, 
of the new religion. A study of the chemistry of combustion 
should be attractive to all chemists, for the subject still remains 
obscure ; it should be attractive to all Britons because (paraphrasing 
one of Capt. Mahan’s titles) of the influence of coal-power on his- 
tory ; and it should be attractive to men of all nationalities whose 
life work consists in utilising the products derived from the car- 
bonisation, gasification, or “simple” combustion of coal. And 
yet that terrible Atlantic liner, of which nobody is at present pro- 
perly ashamed, continues to “eat up coal” at the rate of 24 tons 
per hour—wasting by far the larger part of the energy, and 
oblivious “of the curses which posterity will heap upon us if we 
take no steps to ensure against a recurrence of the ice age.” 

It would be futile to attempt an abstract or review of Dr. Arm- 
strong s paper. The communication will be found printed at length 
in the issue of the Journal, dated May 15th, where it should be 
studied by all who aspire to a moral right to consume coal. One 
point mentioned by Dr. Armstrong is gratifying, viz., that much of 
the modern investigation into the mechanism of combustion has 
been carried out by Englishmen—Davy, Frankland, Dixon, Baker, 
and Bone—although he says that a great part of this work is unre- 
cognised on the Continent of Europe. Here, if it were worth while, 
we should be inclined to differentiate: one of the leading European 
nations is certainly more self-centred, or less quick to watch foreign 
“scientific” progress, than the other. Another point not men- 
tioned by Prof. Armstrong is more important, and might have 
earned a word of encouragement. Fuel gas engineers are follow- 
ing with. much eagerness the results of research and teaching into 
the chemistry of combustion, and are beginning to devise processes 
and plant for recovering all the heat latent in coal. Some of the 
most recent installations for making water gas, efficiently looked 
after, are surely worth admiration, and may help to moderate the 
language of our unborn but critical descendants. 

It is only about 20 years since Dixon discovered that carbon 
monoxide (often called carbonic oxide) would not combine with 
oxygen, or burn, unless moisture were present; but even this 
circumstance has lost its strangeness since Baker showed that a wet 
mixture of hydrogen and oxygen, in equivalent proportions, will 
uot explode in the absence of acid impurity or such foreigu matter 
aso = be derived from soft glass. We used to be taught to 
write— 


Ha + O = H40; 


he later, when objection was taken to the single atom of oxygen, 
o say— 


2 Hı + Og = 2 H4 O, 


Now we know that hydrogen peroxide iv a constant educt of the 
reaction, we put something like this-- 


(1) 2H, + 20,25 2 B O,, 
(2) 2H) 0, = 2H, O +,0,; 
€ 


or, according to electrolytic ideas, and to explain the need for a 
material to act as catalyser or electrolytic conductor— 


H H H O HOH HO 
e >O< ee e 
Åt x até" ux *nó. 


Carbon monoxide appears to burn with intermediate formation 
of formic acid, although conditions are not usually favourable to 
the persistence of the latter. The hydrocarbons, methane, for 
example, are also first “hydroxylated,” yielding methanediol 
C H4 (O H)s, and similar substances, which afterwards decompose 
into formaldehyde or formic acid, carbon monoxide, and hydrogen. 

Such doctrine may, perhaps, not appear of direct practical value 
to the power raiser; but interest begins to increase when the argu- 
ment that carbon has a greater affinity than hydrogen for oxygen, 
because carbon monoxide and hydrogen are found among the pro- 
ducts of imperfect combustion of hydrocarbons, is shown to be 
fallacious. The monoxide and hydrogen are “ therme-schists,” not 
products of oxidation, but products of the decomposition of the 
primary educts, which are bodies containing both hydrogen and 
oxygen iu their molecules. Again, the fact that excess of oxygen 
(ie. air) in a furnace is prejudicial because it increases the loss of 
heat through the flue gases is well known, if not always taken full 
advantage of to secure economy ; but it is less generally remem- 
bered that an exce s of oxygen retards the oxidation of hydrogen, 
carbon monoxide. aud some hydrocarbons. In the case of carbon 
monoxide, the excess of oxygen may produce this damping effect 
by tending to withdraw water from the sphere of action; but in 
that of hydrogen it may be the oxygen itself which acts as the 
effective depolariser, not hydrogen peroxide. 

Altbough he regards combustion or oxidation as an electrolytic 
phenomenon, aud one in which, therefore, some third temporary or 
permanent body must be at hand to serve as electrolyte, Prof. Arm- 
strong falls foul of certain aspects of the ionic hypothesis, and 
prefers to define ionisation as a state of “ readiness to travel" than 
as one of actual travel. In a characteristically caustic footnote he 
points out that nature governs by ''attraction and affection," and 
does not “revel in disruption." He holds up to scorn the doctrine 
of “ suicidal mania " as an attribute of electrolytes, tefusing to see 
the ions '' pursuing a lonely existence in the watery wastes of solu- 
tion.” With a passing compliment to the mathematicians and 
physicists who “ have extended our methods of inouiry," he raises 
the cry of chemistry for the chemists, accusing other men of science 
of a lack of that fine sense of sympathy and instinct which only 
intimate knowledge, bred of constant intercourse, can give. In 
another place, however, he observes tbat fire often leads to the 
blowing off of steam. : 


GLASGOW CORPORATION TELEPHONES: 
THE LAST PHASE. 


AT various times in the past few years we lave devoted 
some attention to the Glasgow municipal telephone enter- 
prise, and we have plainly stated our opinion that that 
enterprise was unsound, financially and technically, and 
given the reasons for that opinion. "Phe recently published 
annual report of the Glasgow Telephone Committee amply 
confirms everything we have said as to the failure of the 
Glasgow municipality in telephony. Although there i& no 
likelihood of any extension of municipal speculation in tele- 
phony, it is worth while to show the astonishing difference 
between promise and performance in this unhappy branch of 
municipal trading, because the promises were so explicit and 
so confident, and so much was built upon them, whereas the 
performance has been such a complete and crushing failure. 
It will be remembered that the Glasgow municipal tele- 
phone system was projected on the theory that the average 
capital cost would be something less than £19 per sub- 
Scriber's line, and that on this low capital cost an average 
revenue of. £5 odd would pay all expenses, including interest 
and sinking fund. This was the prospectus, or estimate, 
put before the Commissioner who held the inquiry at 
Glasgow in 1897, and. before the Select Committee of 1898, 
Indeed, the Committee of 1898 were assured that the figures 
of capital cost were not merely estimated, but were a state- 
ment of “ascertained cost," since the chief items of the 
proposed Glasgow plant had actually been tendered for. 
The Committee were impressed by these assurances, and 


stated in their report that *the probable cost of such a | 


service in the hands of the Glasgow Corporation is based, 
not upon estimates alone, but on tenders actually received.” 
When the Glasgow Corporation secured a telephone licence 
in 1900, they proceeded to build a telephone system on these 
estimates, and were assured that they might “ safely assume 
that the exchange would be got to work for £19 per line," 
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The system -has now been at-work for four years. The 
total capital expenditure is just under £360,000, and the 
. total exchange lines are 9,634. "There are in all 12,362 
stations, of which 2,700 are extensions and private line 
stations of low capital cost and small earning power. Allow- 
ing for the capital value of these, the capital cost per 
exchange line averages over £35, or nearly double the 
original estimated cost. The business man will see how far 
the estimates on which municipal telephony was based have 
miscarried, by a comparison of the estimated percentage of 
gross revenue to capital with that actually realised. The 
. estimates on which the whole business was based showed that 
the gross revenue, would be 28 per cent. on the capital invest- 
ment. The present accounts show that the total capital 
investment i8 £360,000 and the gross revenue for the year 
£55,426, just over 15 per cent. It will be seen how utterly 
delusive the estimates were, when it is considered that, if 
they had been any real guide to the finances of a telephone 
P either the present system should have cost less than 
£200,000, or the present capital investment should produce 
over £100,000 of gross revenue. Therefore, looking at the 
capital account, the Glasgow Corporation have spent over 
£160,000 more than they ought to have spent, according to 
the plans on which they founded their telephone business ; or, 
looking at the revenue account, they are earning £45,000 a 
year less in gross revenue than they ought to be earning on 
the capital expended. 

We have, on several previous occasions, pointed out that 


the Glasgow telephone estimates have been proved com-. 


pletely erroneous in practice, and our criticisms have heen 
met only by juggling with telephonic terms, by arguments 
which use ** stations ” as being synonymous with ** lines," by 
disingenuous statements purporting to prove that an exten- 
sion instrument is the equivalent of an exchange line, by 
references to the spare plant provided, and by much sheer 
misrepresentation of fact. At one time it was the practice 
of the municipal telephone officials to say that they had so 
many “spare partially completed lines," to give these lines 
an estimated value, to deduct the sum thus arrived at from 
the capital cost, to divide the remainder by the total number 
. of stations of all classes, and to publish the figure thus ex- 
tracted as a figure comparative with the estimated cost per 
subscriber's line. This sort of trifling may be useful in town 
council discussions, or in the Municipal Journal, but it is 
beneath the dignity of anyone calling himself an engineer, 
although we are sorry to say that some of our electrical con- 
temporaries have made themselves the vehicles for circulat- 
ing some of the arguments and calculations to which we 
refer. 

The present Glasgow telephone accounts and statistics 
carry the history of the enterprise up to the end of the 
fourth year of working, and the results they record are suffi- 
ciently clear to dispel the mist of humbug with which the 
municipal telephone supporters have managed to over- 
cloud the whole subject of telephony. We have been told 
repeatedly in the past of the large amount of capital invested 
in ** partially-completed spare lines," and of the consequent 
slight cost that would be involved in joining up new 
subscribers. This sort of argument is effectively answered 
by the present report. No less than £29,594 of new capital 
was expended during the year, and the additions to the 
exchange lines numbered only 512, of which 207 were party- 
line stations, occupying, presumably, about 60 actual lines 
to the exchange. The average cost during the year of 
additional exchange lines was therefore about £60 per line, 
in spite of all the previously existing ** partially completed 
spare lines." The total number of stations of all classes, 
including extension instruments, &c., added during the year 
was 957, giving an average capital cost of £31 per station 
added. From this it appears that the average cost per 
station is going up, as last year it stood at only £28. It is 
passing strange that municipal telephony, which wás to upset 
all telephonic theories, should give an illustration of the old 
theory that the cost of doing telephone work increases per 
unit with the amount of work done. We had expected 
Glasgow to rise superior to any such ancient notion as this. 

The large increase of capital during the year, taken in 
connection with the very small increase in stations connected, 
is rather a serious sign. It lends point to a suggestion 
made some time ago that the Glasgow Telephone Committee 


have been favouring their working costs account at the 
expense of their capital account. Further evidence is 
furnished on this point, by the fact that the admitted 
working expenses have increased by over £5,300, an increase 
of more than £5 per station for the new business added 
during the year. With a relatively smaller amount of 
capital expended during the year (last year £50,000 of 
capital was added and the year before £78,500) it has 
become necessary to distribute a greater proportion of the 
total annual expenditure to working expenses than formerly, 
which no doubt accounts for the sharp rise in expenditure 
charged against revenue this year. But even the present 
figures for working expenses do not accord with the staff 
employed, or with the work involved in operating and 
maintaining a system of 20 exchanges and 12,000 stations 

spread over a large area. — No further capital expenditure on 
t 1e Glasgow Corporation system is likely to be necessary, as the 
system is now almost stationary, the new business going to the 
National system. But there is no doubt that if the system 
were continued in operation a few years longer, the working 
expenses would largely increase, both because it would be 
impracticable to charge expenditure to capital account after 
the system had ceased to expand, and because it would 
become increasingly difficult to maintain the service with the 
obsolete and defective plant employed. 

It seems a fortunate turn of events for the Glasgow 
Corporation that the question of municipal telephony has 
been settled by Parliament, and that the opportunity is now 
open to the Corporation to negotiate for the sale of their 
telephone system to the Post Office, and so get rid of a 
business which is a failure. The Corporation system is 
unable to hold its own against the rival service, its 
technical equipment is such that the service cannot 
ibe brought up to modern standards without adopting 
the heroic method of a general reconstruction, and the enter 
prise is already heavily over-capitalised. We notice that the 
Committee make no reference to the question of improving 
the service, which, it was stated in last year's report, was 
"under consideration.” It was announced early last year 
that the call-wire working, which has given so much dis- 
satisfaction, was to be abandoned, and the system converted 
to automatic calling and clearing with lamp signals. 
Nothing, however, has been done in this direction, presum- 
ably because the cost of a complete and effective conversion 
could not be faced, and the Committee have continued along 
the mistaken path of extending obsolete plant. The only 
reference to the small increase of the Corporation system in 
the past year or so is quite humorous, as follows :—‘“ The 
negotiations between the Postmaster-General and the 
National Telephone Co. during the past year, by reason of 
their creating a condition of doubt as to the future position 
of municipal telephony, have led to a diminution of tele- 
phone work generally.” In view of the very active 
development that has gone on lately in Glasgow “in 
telephone work generally," this is distinctly good. Appa- 
rently the members of the Committee do not read the 
newspapers. 

Although there is now no condition of doubt as to the 
future position of municipal telephony, we notice that the 
voice of protest is still being raised in Glasgow, that the 
Times is implored to come to the rescue, that “a new House 
of Commons" is expected to reverse matters telephonic in 
favour of the municipal trading enthusiasts, and that in some 
quarters there is a disposition to regard the five telephone- 
owning municipalities as martyrs. There is very little 
common-sense in all this. The vast majority of municipalities 
throughout the country have never expressed the slightest 
wish to engage in telephony. The half dozen which have 
engaged in it have made failures of. it, or are well on the 
road thereto. The municipal systems have been unsuccess- 
ful in the competition, and, principally owing to technical 
errors, their financial condition is unsound. If it had not 
been for the decision of Parliament, and the Postmaster- 
General’s offer to buy up the municipal systems, those 
systems would have had to struggle on in a competitive business 
in which they have been signally unsuccessful up to date, 
and are daily losing ground. In another year or two all of 
them would have been in hopeless difficulties. As it is, they 
have the opportunity of selling out at, presumably, a reason- 
able price. There is not much martyrdom in that. 


& 
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REVIEWS. 


Practical Alternating Currents and Alternating Current 
Testing. By C. F. SwirrH, A.M.I.C.E. Manchester : 
The Scientific Publishing Co. 1905. Price 6s. net. 


This book is written for the use of students in technical 
schools and colleges, more particularly for those going 
through a laboratory course. on alternating-current work. 
There re special chapters on transformers, alternators, 
synchronous and induction motors, and rotary converters. 
The principles of alternating current working are explained 
and illustrated by curves obtained from tests on actual 
machines. Many of these curves are instructive to the 
beginner, and the directions for making the tests, and the 
diagrams of connections, are in general easily understood. 

The book is fairly complete, and may be considered to be 
a treatise on the subject. In order to simplify matters, the 
author in every chapter, except the last, makes the sine 
curve assumption. This eliminates many of the mathe- 
matical difficulties of the subject, and makes the student's 
progress rapid. He soon acquires a wide knowledge of the 
working of all kinds of electrical machines, and if he has 
had a thorough grounding in the elements of electricity and 
magnetism, he is in a position to specialise on any particular 
subject. Now, however, he will come across many diffi- 
culties, as some of the foundations on which he relies are 
shaky, and he has not been sufficiently warned of the 
assumptions that it has been necessary to make in order to 
simplify the theory. 

We are told, for instance, that the self-inductance of a 
spiral of wire * varies directly as the square of the number 
(of ?) turns in the spiral, directly as the sectional area of the 
. coil, and inversely as the length” (p. 51). Tt must vary, 
however, in a much more special manner with the gauge of 
the wire used, for keeping the above quantities constant, we 
can make it as large as ever we please by making the wire 
thin enough. Again, when there is iron near a coil, the 
induction linked with the coil is no longer proportional to 
the current, and so there is no self-inductance at all. 

The definition of capacity given om p. 97 we cannot 
understand. ** The amount of electricity held by a con- 
ductor when its potential is unity is called its capacity." 
Let us consider the case of a three-core cable with the three 
cores and the sheath insulated. By the above definition the 
charge on one core when its potential is unity is its capacity. 
But if the other cores and the sheath are also at unity 
potential, there will be no charge on the core, and thus its 
“ capacity " will be zero in this case. It will be seen that 
by altering the potentials of the other cores, or of the sheath, 
we can make the “capacity” of the first core, which we 
suppose maintained at potential unity, anything we please. 
The author has endeavoured to give the mathematical 
definition of capacity, but throughout his book he means by 
capacity the “ capacity between two conductors” ; and it is 
in this sense that ordinary electricians use the term. The 
“capacity ° of a sphere equals its radius, but the capacity 
between two equal spheres may have any value between 
infinity and half the radius of cither, depending «n their 
distance apart. 

The meaning is occasionally obscure. 


any instant (and not to watts?), and consequently gives the 
average power" (p. 96). The latter half of the sentence 
contradicts the first half. l 

The hybrid word auto-transformer is still used. We call 
the apparatus an alternating current booster: and if the 
engineer objects to talk about “ boosting down " or “ nega- 
tive boosting," let him call it as the Americans do, “ bucking 
down." Youthful engineers are fond of technical terms ; it 
helps them to maintain the mysteries of their craft. 

The treatment of the rotary converter is simple. The 
assumptions made that the efficiency is 100 per cent., and 
that the power factor is unity, should have been mentioned 
oftener. For instance, we could not see at first why the ratio 


of the clare: to the direct current should be 2 v 2/3. 
The Heyland diagram of the induction motor is given at 
length. This diagram is built on so many assumptions that 
uires great faith, with which apparently many engineers 
The last chapter 


. 


it 
are plentifully endowed, to use it at all. 


f 


For instance, “a 


ha ‘steam engines, and be able to read drawings. 
wattmeter deflection is always proportional to the watts at. 


`” culations.” 


on the analysis of wave forms is interesting and accurate. 
It fails, however, to show what error is introduced into the 
determination of the amplitudes and phase differences of the 
various harmonics, by a small error in the tracing of the 
original wave—a defect which it shares with all the graphical 
methods of analysing waves. 

It will be seen that our main criticism of the book is not 
that it simplifies theory at the expense of accuracy, but 
that it does not lay sufficient stress on the assumptions made. 
We can easily imagine that a youthful electrician after 
reading this book, and studying the curves showing the 
results of tests, would believe himself to be quite capable of 
testing anything from a choking coil to an induction motor 
by means of commercial ammeters, voltmeters and watt- 
meters. It does not conduce to progress to give the 
impression that everything is beautifully simple, that the 
difference between “phase difference” and “time lag” is 


. remote from everyday testing, that accurate results can be 


got by the three-voltmeter method when the power factor is 
small, or that engineers can calculate hysteresis and eddy 


. current losses in iron with even the roughest accuracy. 


A good instance of the passing-over of difficulties is shown 
in the description of Sumpner’s method of testing trans- 
formers (p. 171). It is stated without comment that the 
square root of aa + b) = aku + 6/2) where « is the out- 
put and ^» the losses of a transformer. Wecan recommend the 
book to those who wish to obtain a sketchy knowledge of 
the testing and working of alternating-current machines. 

A. R. 


Sleam Engineering. By W. W. F. PuvrLEN. Manchester : 
The Scientific Publishing Co. Second Edition. Price 4s. 


This belongs to a new class of text-books, of which we have 
seen several recent examples, in that instead of carrying the 
reader through the early stages of investigation, he is ` 
plunged almost at the outset into modern types and conditions, 
The older type of text-book, if electrical, dealt with pre- 
liminary matters such as pith-balls, electroscopes, and the 
investigations of Galvani, Volta, and Faraday : if mechanical, 
there was the inevitable reference to Hero of Alexandria, to 
Newcomen, Watt and Stephenson; then came thermo- 
dynamic definitions, and the phenomenon of latent heat of 
steam was expounded. The older class of text-books was 
good enough when private engineering libraries were ** one- 
book " affairs, and that book was supposed to be encyclo- 
pedic on its particular subject. — Nowadays the con- 
scientious fitter has at least three or four elementary text- 
books, while the draughtsman will have several standard 
works such as those of Rankine, Thurston, Clerk &c., and 
special books on such subjects as steam turbines or the 
design of valve gears. There is an obvious waste in pos- 
sessing a number of books, each, say, with plates of early 
Boulton and Watt engines or illustrations of the ** Rocket." 
Some encyclopedias of the archeology of engineering 
matters are essential, but that every book should consciously 


. or unconsciously contain a great deal of manifestly redundant 


matter is hy no means desirable. It is necessary, however, 
that the student buying books of the character of the one 
under review should have a certain amount of knowledge of 
In his intro- 
ductory chapter, the author specifies that ** a knowledge of 
elementary mechanics will be assumed when making cal- 
* To enable the student to more readily use and 
appreciate the part played by mechanics," the introductory 
chapter i8 therefore devoted to a brief synopsis, the 
fundamental laws, definitions and common equations of 


mechanics. 


One difficulty, with which all who lecture to engineering 
students are familiar, is that of securing a continuity of treat- 
ment of the subject. If Mr. Pullen's book is to be regarded 
as & hand-book for the use of these already moderately 
equipped with a knowledge of steam engines, the reproach of 
lack of continuity and irregularity of arrangement, which we 
feel half compelled to apply to it, disappears. Otherwise, the 
tables given on pages 10-15, with their particulars giving 
the temperature, sensible heat, latent heat, and so forth at 
various absolute pressures seems curiously out of place. In 
these tables also we find the abbreviation B.T.U. for British 
thermal units. _Why cannot the mechanical engineer expand 
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this abbreviation to B.Th.U. without poaching the electrical 
engineer's more widely used contraction for the Board of 
Trade Unit ? 

The chapter on steam engines does not deal with every 
type to be found in central stations, but gives typical 
Corliss-valve engines, high speed vertical engincs, and the 
Parsons, De Laval, Riedler and Rateau turbines. "The chief 
value of the book lies in the succeeding chapters, which deal 
with the many accessories and the devices which the 
struggle for efficiency and much ingenuity have evolved. 
The assistant engineer in any generating station may, with 
Mr. Pullen’s book as his mentor, not only comprehend the 
mechanical side of his work, and understand other devices 
capable of substitution for those in use under his eyes, but 
also by applying the simple methods of testing. lucidly 
explained, maintain his steam generating gear at the high 
state of efficiency inseparable from low works cost. To 
the assistant engineer we can unhesitatingly commend 
this book. To the student, also, it should possess 
great value, if the steam cngincering laboratory of his 
college be well equipped. 
even where adequate instructional appliances be lacking, if 
only the student, in his visits to generating stations, will 
treat such visits as opportunities for securing knowledge aud 
comprehending the functions of the various devices in use. 


Berlin-Zossen Electrice Railway Tests of 1903. New York : 
McGraw Publishing Co. 1905. Price $3. 


The magnificent series of experiments on high-speed rail- 
way work carried out on the military railroad between 
Marienfelde and Zossen may truly be described as marking an 
epoch iu the history of modern engineering. Progress is 
usually attained by a succession of small advances, but these 
experiments represent a deliberate and successful effort on 
the part of a research. syndicate to excel the best previous 
records of train speed by nearly 50 per cent. The facts that, 
given scientific and mechanical engineering, the result was 
to have been anticipated, and that high-speed lines had 
been projected for years, in no way detract from the credit 
due to the gentlemen responsible for this enterprise. They 
had the confidence required to put the matter to demon- 
stration. 

The book before us is an English translation of the report 
on the 1903 tests, with an introductory essay by Dr. Louis 
Bell, mainly on. the subject of train resistance, and an 
appendix dealing with a projected high-speed railway between 
Berlin and Hamburg. 

The chief fault we have to find with the book is in no 
way the fault of the report. A report is made for a 
limited and special circle of readers, and no objection can be 
taken to it if it supplies the information required by these 
readers, although it may not be in a form satisfactory for 
general publication. ‘The book would have been rendered 
more valuable had the report-been prefaced by a general 
account, taken from former reports or elsewhere, giving the 


details necessary to enable one to obtain an accurate concep- - 


tion of the apparatus employed. "The descriptive portion of 
the report is mainly an account of chanyes in apparatus, 
presumably described in former reports, to which frequent 
reference is made. Whilst we have, for instance, two plates 
(VIII and VIII«) showing details of a water rheostat, 
and a cut showing the dimensions of an angle plate 
forming the side frame of a truck (p. 13), there is no 
account, or dimension drawing, of the coaches, and no parti- 
culars of the motors. Anyone wishing to make use of the 
results of the tests must accordingly seek elsewhere for the 
information required to enable him to form a precise judge- 
ment as to their application. Had the introduction included 
this information, instead of being occupied with general 
appreciation and speculation, the usefulness of the book 
would have been enhanced. 

Elaborate tests of braking retardation, train resistance, 
air pressure and power consumption were made at various 
speeds, and many plates are included embodying the 
results, The train resistance tests do much to clear up the 
current misconceptions of this important. subject, and form 
u notable addition to our knowledge. We do not agree, how- 
ever, with the assumption that appears to have been made 


Its value is not to be deprecated — 


both in the report (p. 32) and in the introduction (p. X), 


that the air resistance is to be obtained by measuring the 
air pressure at various points at the head of the train, or 
even that it is proportional to this pressure. The head 
pressure may, in the case of a single car, cause the greater 
portion of this resistance, but the air friction on the sides 
of the car and eddying about window frames and wheels 
must cause an appreciable addition to the air resistance. We 
should suppose, therefore, that the curve marked ** Total 
friction losses at weight of car 103:2 tons,” in Plate XVa, 
obtained by subtracting the estimated head resistance from 
the total train resistance, really includes a certain amount of 
air resistance, not necessarily varying according to any 
simple law, so that Dr. Louis Bell's speculations (p. X) as 
to the cause of the peculiar shape of this curve appear 
unnecessary. We see nothing in the tests enabling us to 
separate the several components of‘ train resistance, and do 
not consider it possible to do this with any degree of cer- 
tainty. The train resistance curve may be left to stand as 
an experimental result, and the air pressure curve is only 
valuable as accounting for, and showing the law of variation 
of, one component—the head resistance. It is more 
accurate and more scientific to leave the result in the form 
of a curve than to attempt a rational explanation on 
totally inadequate premises, using the curve to doctor the 
coefficients in the resulting formula. 

The effect of the addition of a pointed nose to the car was 
investigated and found to result in a marked diminution in 
the train resistance. It is probable that some further 
diminution might have been obtained by suitably shaping 
the rear end of the car so as to avoid the formation of eddies 
in the air. 

An important point brought out during the tests (p. 37) 
is the absolute necessity of perfect balance in cars intended 
for high speeds. If serious vibration is to be avoided, the 
apparatus must be so placed that each wheel of every pair 
carries the same weight. 

The book is well printed, and the plates, which number 
38, are very fairly executed. We note, however, that the 
scale of torque is omitted on Plate XXXVI. The trans- 
lation is good, although the translator is not always 
acquainted with English technical terms; his meaning, 


however, is never in doubt. 
F. W. C. 


NEW ELECTRIC GLOW LAMP FACTORY. 


Last week we had the pleasure of inspecting the factory 
which has been brought into being by Messrs. Popes 
Electric Lamp Co. for the manufacture of incandescent 
lamps; this factory, which has been in operation for the 
past six months, is sitnated in Hythe Road, Willesden, in a 
district which during recent years has assumed a remarkably 
busy appearance, owing to the erection of numerous work- 
shops in connection with a variety of small industries. 

Naturally, an industry so technical and specialised as 
the manufacture of glow lamps cannot be established and 
organised without much labour, and the overcoming of many 
difficulties, more especially as in this case almost the whole 
of the employés have been trained by the staff, hardly any of 
them having been derived from other lamp factories ; the 
process of initiating the work-girls into their duties and 
weeding out the unsatisfactory hands has been arduous and 
protracted. Now, however, the work has reached the stage 
when things run smoothly, and already a large weekly out- 
put has been attained, which can readily be increased as 
the need arises. "The buildings which have been adapted for 
the purposes of the business are well suited to the require- 
ments: the site is freehold, and provides ample space for 
extensions. . 

The technical direction of the works is in the hands of 
Mr. T. R. Pope, who has been connécted with giow lamp 
manufacture from the days when he worked under Mr, (now 
Sir Joseph) Swan himself in Newcastle ; with him is asso- 
ciated his partner, Mr. W. M. O'Connell. Mr. Pope was one of 
the founders of the well-known firm of Goossens, Pope and 
Co., of Venloo, Holland, by whom his system is employed ; 
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on the entrance of that firm into the International Syndicate, 
-Mr. Pope decided to commence lamp manufacture in this 
country. The present firm (Pope’s Electric Lamp Co.) 
while retaining a financial holding in Goossens, Pope & Co., 
is not otherwise connected with, or in any way controlled by, 
that firm. 

The operations carried on at Willesden comprise the 
whole of the processes essential to the manufacture of the lamps, 
with the usual exception of the lamp bulbs, which, we believe, 
all British firms purchase ready-made from the Continent, 
and the raw carbonised cellulose filaments, which are at 
present made abroad. It is intended at an early oppor- 
tunity to commence manufacturing these also on the premises. 
The company has made use of the modern automatic 
methods of glass-working which have so greatly simplified 
the operations of mounting and sealing the filaments, and 
has introduced a number of improvements into the pro- 
cesses of supporting and flashing the filaments. 

A very high vacuum is obtained in the bulbs by means of 
a special device; no reliance is placed upon mechanical 
pumps, the final exhaustion being accomplished with the aid 
of mercury pumps. — Vitrite caps are used, fixed to the bulbs 
with special plaster in such a way that the connecting wires 
inside the cap cannot possibly come into contact with the 
plaster. The finished lamp is of neat and well-made 
appearance, and recent independent tess show that in the 
case of the 200-volt 16-c.P. lamp, the consumption of power 
begins at 3j watts per candle, and does not exceed 4 watts 
averaged over a life of 800 hours—a highly satisfactory result. 

Messrs. Pope’s Electric Lamp Co. have some interesting 
novelties in hand, of which more will be heard in a few 
weeks; for the moment we content ourselves with congra- 
tulating them upon having successfully inaugurated the 
supply of ** Pope lamps, made in England." 


THE STORAGE OF BLAST FURNACE GAS 
FOR POWER PURPOSES. 


= ——— — 


Turk application of the gaseous products of the blast 
furnace for power purposes by means of gas engines is to 
some extent complicated by the intermittent manner in 
which the gas is evolved from the furnaces. 

This is due to the fact that the process of smelting iron is 
interrupted at more or less frequent intervals, according to the 
practice ruling in the district under consideration, and the 
aucient or modern methods adopted, for the purpose of casting 
the iron and running off the slag, as well as on account of 
other causes, such as irregular working of the furnace, 
repairs to the tapping or slag hole, &c. 

For instance, at some Middlesbrough furnaces, the blast 
was turned off, and, of course, the process of gas making 
interrupted, 25 times in 764 hours for intervals varying in 
length from 5 to 105 minutes, or an average of 19 per cent. 
of the total working time. In another case the blast was 
off the furnace 14 times in 434 hours, for intervals varying 
from 5 to 60 minutes, the average being 10 per cent. of the 
working period. 

Again, to quote another instance, the blast was turned off 
the furnace 8 times in 24 hours, the length of idle period 
averaging 40 minutes, or 277 per cent. of the total, while 
in three days (24 hours) the blast was turned off 24 times, 
for intervals averaging about the game length of time, or 
22°2 per cent. of the working time. 

These instances are not out of the common in blast 
furnace practice as carried on in many parts of the country, 
and are only cited to show that though the blast furnace 
while “on blast" may be considered as an ideal power gas 
producer, the interval of time during which the blast is shut 
off the furnace becomes a serious item in regard to 
obtaining the fullest amount of economy from this fuel 
source by employing the gas for power purposes. Of 
course where the only available application of the power 
possibilities of the “ waste ” gases of the furnace is to supply 
the requirements of the furnace itself, the intervals of. non- 
gas | roducing are not of much importance, as when there is 
no gas supply there is also no power requirement, but as the 
blast furnace evolves much more gas than is required for the 


satisfaction of its own power necessities, the fullest economy 
can only be obtained by utilising the surplus gases for 
generating power for some outside purpose; and this by 
finding profitable employment for the gas continuously as 
far as the gas production will allow. 

Now there are few industries in which the conditions of 
running would permit of interruptions varying from 5 to 60 
or more minutes, and as frequently as three or more times a 
day, so that to obtain reasonable conditions for the generation 
of electricity, or other continuous power requirement, it would 


be necessary to provide some means of storage, to enable- 


the gas engines to work continuously, and turn to profitable 
account the whole of the surplus gas. 

Up to the present time the storage of blast furnace 
" waste" gas has not been attempted, and therefore a pro- 
portion only of the evolved gases has been available for 
power purposes, the usual method being to allow one furnace, 
out of three or four, to be available for providing gas during 
the period when any of the others might be “ off blast,” from 
which it will be obvious that where there are only one or 
two furnaces, the additional profit from the use of the gases 
for power generation cannot be obtained unless some 
system of storage is applied. When storage is considered, the 
first point that strikes one is the fact that bulk for bulk, as 
far as regards power purposes, the volumes of coal gas and 
blast furnace gas arc about 1 to 5 or 6, the storage of the 
latter gas, therefore, being more expensive, due to its lower 
thermal value. In the case of a blast furnace having an 
output of 1,000 tons per week, the gases available for 
profitable utilisation would be equivalent to about 3,000 H.P. 
continuously after supplying the requirements of the furnace 
itself, but as explained, the evolution of this gas is not con- 
tinuous, but interrupted by periods varying up to one hour's 
duration on some days, and occurring as often as three or 
more times in 24 hours, so it will be interesting to consider 
the effect of the cost of a couple of gas-holders upon the cost 
of the gas delivered to the engines, for storage only. 


Capacity of gas-holder ... 15,000 cb. ft. 7,750,000 cb. ft. 
Costing, say sae -— oa £700 £53,000 
Period of time during which the 

holder supply would permit 

of the engines working 

(3,000 H.P.) while the blast i 

was “off” the furnace 3 minutes. 26 hours nearly. 
Allowing 10 per cent. of cost for 

interest and depreciation £70 £5,300 
Charge for storage (on 3,000 H.P.) 

per H.P. per year 56d. £1 15s. 4d. 


These are purposely taken as extreme conditions as regards 
the capacity, and, therefore, the cost of the gasholders, and 
even then the highest figure is not altogether prohibitive, while 
the stand-by period of 26 hours would be satisfactory for the 
most exigent requirements. 

If it were considered that a: stand-by storage period of 
one hour would meet the requirements, then the largest of 


_the holders would be equivalent to supplying 77,500 H.r., 


and at 10 per cent. the charge for storage per horse-power 
year would run out to ls. 5d., showing that this addi- 
tional cost to be added to the cleaning costs would 
not be such a serious item as might at first be supposed, 
seeing that if there were 25 blast furnaces of the capacity 
selected. within reasonable distance, the large gas-holder 
would serve the lot, even without countiug upon the improba- 
bility of many of the furnaces being stopped simultaneously. 


a EN C SEEN DRE 


Electrolytic Preparation of Ammonia.—aAn electro- 
lytic method of preparing ammonia and caustic alkali has been 
patented in France by Mr. G. E. Cassel. The various compounds 
of nitrogen and oxygen which are obtained on passing the electric 
discharge through air are absorbel in the solution of a caustic 
alkali, so as to produce a nitrate, nitrite, or mixture thereof. This 
liquid is then submitted to electrolysis between insoluble elec- 
trodes and without a diaphragm, when ammonia is obtained 
and the caustic alkali is regenerated, the oxygen set free being 
employed to enrich the air sparked, in order to increase the yield 
of nitrogen oxides. The patentee finds, however, that the process 
only gives a satisfactory yield when about 5 per cent. of a soluble 
lead salt, such as nitrate, is added to the solution; or when the 


` cathode employed is so large that the current densit y is less than 


l ampere per sq. em. The mixture of nitrogen oxides can also be 
absorbed in dissolved or solid calcium oxide or carbonate ; but in 
this case the calcium nitrate or nitrite must be converted into the 
corresponding alkali salt by treating the solution with an alkali 
sulphate or chloride. 
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ELECTRIC RAILWAYS IN GERMANY. 


Ir is nnderstood that the negotiations on the su bject of construct- 
ing 8 suspended eléctric railway in Berlin, which is promoted by 
the Continental Co. for Electrical Industry, of Nuremberg, will 
shortly be resumed, and it is possible a decision may be arrived at 
as to whether this elevated line between the north and the south of 
the city is to be built. The traffic committee of the Municipal 
Council have had the scheme under consideration for a period of 
four years, the project having advocates as equally numerous as its 
opponents. The plans have been worked out in detail, and one of 
. the principal difficulties has been overcome, inasmuch as it has now 
been ghown that the foundations for the supporting columns can be 
executed without interfering with the underground network of 
pipes, à way having been found which will not necessitate their 
removal. Some time ago the traffic committee requested the com- 
pany to erect a short experimental section of line, but this was 
refused, as it is first of all desired to obtain approval of the prin- 
ciple for the construction of the railway, 

A proposal has been brought forward for the establishment of an 
electric railway between Bremen, Bremerhaven, Geestemunde 
and Lehe. A syndicate of six perons has been formed to promote 
the scheme, and the necessary capital has been guarauteed for 
subscription if the Prussian State Railway athourities grant a con- 
cession both for the preliminary works and the construction and 
working of the suggested railway. The railway authorities have 
already placed statistical information at the disposal of the pro- 
moters, who expect that the line would afford a larger range of 
experience in regard to high speed electric traction than that 
resulting from the experiments on the Marienfelde--Zossen railway 
at Berlin. It is stated that negotiations on the subject of the 
railway have been proceeding between the promoters and the 
Siemens & Halske Co. and the Allgemeine Electricitv Co. 

The Prussian Minister of Public Works is in favour of the trans- 
formation to electric traction of the Berlin city and circle steam rail- 
ways, although a definite decision as to the conversion has not been 
arrived at as yet. In the meantime the Imperial Railway Direc- 
tion, of Berlin, have decided to establish an experimental line for 
the purpose of conducting lengthy trials iu regard to railway 
working, aud particularly in respect to electric traction, with special 
reference to the projected change-over on the city and circle lines. 
The experimental railway. which will be built in the form ofa 
cireular line, is to be laid near Oranienburg, and the work of 
construction will be commenced next year. 

The experimental working of the single-phase motor system on 
the Spindlersfeld railway in Berlin, which has been in progress for 
a period of two years, is said to have proved itself in every way 
satisfactory. ‘Che motor cars, which have been improved during the 
course of the trials, and which weigh 52 tons each, are shortly to be 
withdrawn from the experimental service. As a substitute, the 
State Railway authorities have handed over to the Union Ca, 
(A.E.G.) a branch line 2:85 miles in length at Hamburg. where 
motor cars are-to be tested. These have been built by a Breslau 
firm and equipped by the Union Co. ; and the total number of cars 
is 80, cach capable of carrying 140 passengers. 

The proposed extension of the underground electric railway from 
Potsdam Platz to the Spittelmarkt, which has been under considera- 
tion for a period of eight years, does not appear to make any 
material progress. As the scheme clashes at one point with: the 
underground railway project of the municipal authorities, the rail- 
way company has made a slight alteration in the route, and is about 
to lay the modified plans before the Council for approval. In the 
meantime, the communal authorities of the suburb of Schoneberg 
are negotiating with the company for the working of the proposed 
underground railway which they intend to build in that part of 
greater Berlin. 

The problem of constructing a high speed electric railway 
between Cologne and Cassel has recently been discussed by Merr 
Frankel. It is suggested that the line would shorten the distance 
by 25 miles, and that by increasing the speed. of the steam trains 
on the Cassel-Berlin route, it would be possible to reduce the time 
occupied on the journey between Cologne and Berlin by nearly 
three hours. especially as the clectrie line would be worked at an 
average speed of 76 miles an hour. On the other hand, the scheme 
is said to represent sm exceedingly costly undertaking on account 
of the tunnels ant bridges which would be required for a high 
speed line. so as to reduce the gradients and curves in a hilly 
country in order to allow of a high speed passenger service. 
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NEW PATENTS APPLIED FOR. 


‘Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


17,80. “Improvements in automatic telephone exchanges." C. M. JacoBs 


and A. H. Nicnorsox, August 28th. 

17,402. “ Improvements in and relating to electric cells or galvanic elements 
and to switching devices for controlling the connections of the same." H. 
STBRN and G. Ej:No1sCH. August 28th. (Complete.) 

17,133. ‘* Improvements in fittings and accessories pertaining to electrical 
incandescence lamps and the like." W. LAMBERT. August 29th. 
(Complete.) 

17,447. ''Inprovements in electric meters." THe Burrisu — Tuowsox- 
HovsroN Co., Lro. (The General Electric Co., United States.) August 29th. 

17,468. "Improvements in alternating current electro-motors." A. H. 
Miporry and B. REED. August 29th. 


17,478. “Improvements relating to electric lampholders." J. PATEXSON. 
August 29th. 

17,495. **An improved alternating current commutator machine." E. 
Korrkopi, August 20th. 

17,521. ** Improvements in electrically-driven grinding attachment for metal- 
PIDE lathes.” H. Humpuurys, W. HvupPHREYS and A. HupgPHREYS. August 

t 


ine * Improvements in polarised electro-magnets.”’ W. Drert.. August 
17,597. “ Improvements in telephone spring jacks.” W. Arrken. August 


17,6043. "Improvements in electrical tractors.” L. GERARD. August 91st. 
17,653. “ Improvements in dielectric separators." A. J. Bovrir. (H. M. 
satus W. L. Steele and E. G. Steele, United States.) August 3lst. (Com- 
plete.) 
17,679. “Improvements in connecting wires to binding posts in electric 
batteries." W. MiLLs. September Ist. (Complete.) 
17,699. ‘* Improvements in or relating to electro-magnetic switches or other 
electro-magnetic mechanism." M. B. Firip and FERRANTI, LTD. September: 
st 
17,740. **Appáratus for exploding mines by means of electrical waves." 
F. SCHNEIDER. (Date applied for under Patents Act, 1901, October 25th, 1904, 
being date of application in Germany.) September lst. (Complete.) 
17,742. “Improvements in ártiflcially-cooled electrical machines.” F, W. 
HowortH. (The Maschinenfabrik Oerlikon, Switzerland.) September lst. 
171,768. “ Improvements in and connected with signalling i oe eae for 
electric tramway systems, railways and the like." N. NonRiE. September 2nd. 
17,7604. “ oe ements in fittings or appliances for use in connection with 
cable-suspende electric lamps." F. E. BPITTLE. September 2nd. 
17,772. **An electric signal indicator for railway engines." A. J. HAYTER. 
Septeinber 2nd. 
17,800. “Improvements in safety fuse apparatus for electrical installations.” 
J. Haxtic. September 2nd. (Complete.) x 
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PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
TuHompson & Co., 322, High Holborn, W.C., and at Liverpool, price, poet 
free, 9d. (in stamps). 


1904. 

Contact STUD AND SWITCH FOR Usk WITH SURFACE CONTACT SYSTEMS OF CDECTMIC 
Traction. Griffiths and Bedell. 15,778. July 15th. 

APPARATUS FOR USE IN THE TEACHING OF ELECTRIC, TELEGRAPHIC, AND onn 
SIGNALLING BY MEANS OF THE MORSE OR OTHER SIMILAR Copes. McDonald. 
16,826. July 23rd. 

TIiME@ LEMENT Devices APPLICABLE TO Ei EcTRIC CIRCUIT BREAKERS AND OTHER 
APPARATUS. Statter. 16,846. August 2nd. 

EveEctric Motor Cosxtron Systems. British Thomson-Houston Co., Ltd. 
(General Electric Co.) 18,201. August 22nd. 

WIRELESS ELECTRIC SIGNALLING SystTkM8. Dymond. 
lelegraphie in.b.H.) 18,538. August 26th. 

ErkcTRicirY Meters. Hookham. 20,219. September 20th. 

TELAGRAPHY. Sheehy. 727,913. December 20th. 

ELEcTRIC IGNITION DEVICES FOR IsẹkRNAL Combpustion ENGtNEK8. Paxman, and 
Davey, Paxinan & Co., Ltd. 28,122, December 22nd 

MEANS FOR THE MANUFACTURE OF BRASSES OR BusBES FOR 1HE BEARINGS OF 
SHAFTS, AXLES, OR THE LIKE, MORE ErFPEOIALLY APPLICABLE TO ELECTRO- 
Morons. Thomson and Hanna. 15312. July 8th. 

AUTOMATIC SAFETY DEVICE, PARTICULARLY APPLICABBE 1N CONNECTION WITH 
FALLING OVERHEAD TROLLEY WIRES, OR OTHER WIRES PASSING OVER, OR 
RUNNING PARALLEL WITH, SAME. Berry and Risch. 15,344. July 9th. 

MEMORANDUM AND LIKE APPLIANCES FOR UBE IN CONNECTION WITH TELEPHONES 
AND FOR OTHER Purposes. Gamble. 15,384. July 9th. 

MECHANICAL AND ELECTRICAL ELEVATOR FOR Goons, EgPECIALLY Goops Cox- 
TAINED IN Sacks. Rubaudo, Estier, Estier, Mallet and Mouren. 15,386. 
July 9th. : 

ELECTRIC RELAYS FOR AUTOMATIC CIRCUIT BREAKERS AND THE LIKE. 
Garrard, and Ferranti, Ltd. 15,455. July llth. 

ELECTRIC ALARM FOR INDICATING THE HkaATiNG OF BEARINGS. 
15,599. July 13th. 

Evectric CLocks. Bowell. 15,627. July 18th. 

ALTERNATING ELECTRIC CURRENT DISTRIBUTING SYSTEMS. 
15,796. July lth. 

COMPOUNDING DyNaMo-ELECTRIC MACHINES FOR THREE-WIRE Systems. Allge- 
meine Elektricitüts-Ges, (Date applied for under International Convention, 
July 31st, 1903.) 16,728. July 29th. . 

CONTROL SYSTEMS FOR ELECTRIC TRANSLATING DEVICES PARTICULARLY ADAPTED 
FOR UsE FOR CONTROLLING MOTORS ON ELECTRICALLY PROPELLED VEHICLES. 
British Thomson-Houston Co., Ltd. (General Electric Co.) 17,016. 
August 8rd. d : 

SEL.F-KEGULATING DyNAMO-ELECTBRIC MACHINES. 
17,423. August 10th. 

TELEPHONES. Port. 17,674. August 15th. 

SYSTEMS or ELECTRIC Moror Controu. British Thomson-Houston Co., Ltd. 
(General Electric Co.) 17,813. August 16th. : 

ELECTRIC PLUG AND SockET CovrLIxG8. Richert. 18,046. August 20th. 

ELECTRICAL SWITCHES. Kennedy-McGregor and Wren. 18,317. August 24th. 

COMBINED ELECTRIC SWITCHES AND Fuses. Hornby. 18,378. August 24th. 

ELECTRIC INCANDESCENT LAMPS WHEREBY TWO OR MORE LAMPS ARE GOVKBXNED 
BY ONE CENTRAL CONNECTING CaP OR THE LIKE. Byng and Crawshaw. 
18,516. August 27th. 

EvectTric RAiLWwAYS. Carolan. (General Electric Co.) 18,592. August 27th. 

Processes or ELectro-DEposITION. British Thomeson-Houstan Co., Ltd. 
(General Electric Co.) 18,840. August 3:st. 

METALLIC CONDUITS FOR ELECTRIC WIRES AND CABLES. Isherwood. 19,36f. 
September 8th. 

CASING oR CONDUIT For ELECTRIC Conpuctors. McHardy. 19,590. Sept. 10tr. 

ELECTRICAL TELEGRAPBS AND CONTROLLING APPARATUS. Vyvyan and Newitt. 


(Secret Document under Section 44, Patents, &c., Act, 1883.) dia 
September 27th. 


(Ges. für drahtlose 


Field, 


Thompson. 


Merz and Price. 


Rosenberg and Rosenberg. 


18065. 


ELECTRIC Stor Motions FOR Looms FOR WEAVING, WARPING MACHINES, AND THE 
LIKE. Whittington. (Armstrong.) 3,688. February 27th. 

PRODUCTION OF STEREOTYPE FLONGS OR MATRICES, AND APPARATUS THEREFOR. 
Reiter. (Date applied for under International Convention, February 27th, 
1904.) 4,041. February 27th. 

ELECTRICAL MULTIPLE INFLUENCE OR CONDENSER MACHINES. Imray. (Wommels- 
dorf.) 4,960. March 9th. " 

STARTING Devices rok Motors. E. M. L. Batisse and P. A. Drevet. (Date 
applied for under International Convention, April 28rd, 1904.) 5,772. 
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OLYMPIA. 


OLYMPIA- is a scene of great activity—indeed, of entliüsiam' 
it is said—just now in preparation for the opening 
of the electrical exhibition. Let us express a pious hope 
that by Monday next when the Lord Mayor performs 
the inaugural ceremony and the Electrical Volunteers, 
as announced to-day, are lending additional picturesque- 
ness to the scene, the packing case and stand erection stage 
will have been passed through, and that there will be in 
evidence a finely-displayed collection of modern electric 
illuminating, heating, power and other machinery and appli- 
ances, which will worthily represent the science and 
engineering of electricity as they stand at this. date. 
The exhibition cannot be representative of all sections 


of electrical engineering—jt was never intended to 
be that; electric tramway and railway manufac- 
tures have, however, had a good run ‘already this 


year, at the Agricultural Hall. The raison d'être of the 
Olympian Show is to popularise the supply of electricity for 
domestic and commercial purposes with the general public, 
who are at one and the same time the possible clients of the 
electricity supply companies, of contracting firms, and manu- 
Let us 
hope that this purpose will be accomplished to the full ; then 
a fresh impetus will be given to various sections of our 
industry, and gas engineers will get back to the paths of 
humility along which they wandered vacantly before the 
holding of the Earl's Court (tas Exhibition. 

We remember that when the National Association of 
Electrical Manufacturers was in labour with the scheme for 
this Exhibition, the manager of one of our large manu- 
facturing houses remarked that if an exhibition continued 
open for a too lengthy period there would be no likelihood 
of a continuity in the flow of visitors—that following the 
opening there would be a drop in the curve, then a long low 
line, and, finally, a jump up for the closing few days. It 
was like that at the time of the last great Electrical Exhi- 
bition held in this country—that which took place at the 
Crystal Palace in the early months of 1892. That mistake 
has not been committed on the present occasion, and if the 
multitude of attractions are in full swing at Olympia next 
week, there should be no difficulty in maintaining the interest 
of the public throughout the entire short period of a month. 
Certainly it will not be for the want of publicity if the 
Olympian show is not a complete success. 

While Olympia may be primarily a resort for the enar 
public to wend their way to for the next few weeks, it 
will also be a meeting place for a large number of elec- 
trical men who will want to turn the opportunities for 
business to good account, and others who will want to sce 
for themselves the latest things out. Most readers of the 
ELECTRICAL Review within easy reach of London will 


doubtless be there once or twice during the run—indeed, 
none is so busy that he can afford to stay away, -and no 
electrical man knows so much that he would not come 
away knowing more—and if we can render any little 
courtesies at our own stand our friends are welcome to make 
use of us. 


- 
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TECHNICAL CLASSES. 


THE receipt from various Technical Institutes and Poly- 
technics of prospectuses of day and evening classes is a 
reminder that the students’ summer is over, and that the 
hard work of winter is again before them. To the strenuous 
man of affairs, the wear and tear of business life, which 
tends, year by year, to become more and more absorbing, is 
scarcely less trying in summer than in winter. 

To the technical, student, however, the summer means 
relaxation and recreation ; the winter, hard work and close 
application. If, in the term “ student,” we include those 
apprentices and mechanics, who, after a laborious day’s work 
in the shops, seek, by attending technical night-classes, to fit 
themselves for more skilled and more lucrative positions than 
otherwise they could hope to fill, these also have before them 
the prospect of long winter nights of study as well as the 
dark, cheerless mornings of toil. | 

Tt can hardly now be said, as it was a few years ago, that 
there is in this country any lack of technical training schools, 
although there may be found those who question the efficacy 
of the training. 

What is the best kind of technical training for an elec- 
trical engineer student ? This is a question which has 
been asked over and over again, and answered in various 
ways, more or less convincingly according to the point of 
view from which the subject is regarded. 


From the point of view of the academic professor, a three | 


years’ technical college course is the first and most important 


essential; the engineering employer, on the other hand, : 


holds that the practical training of a workshop apprentice- 
ship is at any rate of equal, if not greater, importance. It 
is, however, admitted by those whose opinions carry most 
weight, that technical college and workshop training both 
have their proper places, and the only outstanding question is 
the correct apportioning of these two quantities. 

Considering for a moment the technical college side of the 
question, there appears to be an idea that a stereotyped 
course of lectures, based apparently on the City and Guilds 
syllabus, is sufficient to meet the individual requirements of 
every student. For day students taking the regular three 
years’ course this.may be all very well, as these men need 
such a general knowledge of electrotechnics as will enable 
them afterwards to specialise in any direction. 


But the night-class men are different. As a rule, they 
are men who are engaged in practical work in the daytime, 
and they come to hear something which bears directly upon 
that work—something which will help them to become 
better workmen, using the term in its broadest sense. 
They do not come to hear a sermon—a dreary recital from 
the pages of some text-book which might with equal, 
perhaps more, profit, be studied at home—they prefer to 
listen to a man who has gone through the mill, who knows 
his work, and is enthusiastic about it. 

Tt is argued that technical schools are not established for 
the purpose of teaching trade or handicraft ; but they are 
surely justified in teaching applied electricity as well as the 
crude principles. There would appear to be room in many 
of our technical institutes—judging from the prospectuses 
we have seen, and also from our own experience—for a class 
on applied electricity. The electrical engineer who has his 
living to make needs to know a great deal more than the 
elcments of electrotcchnics, reeing that his work enters so 
largely into all other departments of engineering. The 
driving of dynamos by steam, oil or gas engines, the size 
and duty of boilers, the quantity of gas, water, or oil re- 
quircd ; gas producers ; water turbines, ard how to estimate 
the power of water; pumps, the best type to ure, how to 


drive them, the power required, and the precautions neces- 
sary ; methods of driving machine tools and machinery of 
all kinds ; steam and exhaust pipe arrangements, and the 
methods of using exhaust steam for heating or boiling pur- 
poses—these, and the countless practical problems that form 
part of the day's work of the electrical engineer, are points 
which can only be successfully taught by a man of wide 
experience who has actually dealt with such cases. 

Is this the kind of man whom our technical colleges seek 
toretain ag teachers ? Except in isolated instances, this does 
not appear to be the case. ! 

To judge from the advertisements for teachers in electrical 
engineering which appear from time to time in our columns, 
we fear that the salaries offered are not sufficient to tempt 
experienced engineers to take up tedching work, and the 
natural result is that technical teachers are, as a rule, men 
who, however brilliant their academic careers may have 
been, are not men who have been brought into close touch 
with the practical and business side of the engineering 
profession, and are, generally speaking, without a spark of 
enthusiasm. 

And herein lies one of the weak points in our present 
system of technical education. 


IN its issue for September 2nd, the £/7- 
trical World and Engineer, New York, 
makes some pertinent editorial remarks on 
the need for scriously considering the question of rating the 
candle-power emitted by the sevcral electric lamps now on 
the market—a subject which was under discussion at the 
recent convention of the Ohio Electrical Association. Now 
that there are so many types of lamp on sale, to wit, 
the ordinary incandescent carbon lamp, those with the new 
graphitised (metallised) carbon filament, the osmium lamp, 
the tantalum lamp, the Nernstlamp, the mercury vapour 
lamp, and the numerous variety of arc lamps, the problem 
of measuring the relative efficiencies becomes one of a 
decidedly complex nature, seeing that each has its own 
peculiar shape and colour. The relative practical cfliciency 
of some of the lamps enumerated was, it appears, under 
animated discussion at the meeting, by the representatives 
interested in exploiting the different types of lamp. The 
practice of rating the efficiency of a lamp by measuring its 
candle-power when placed so as to give a maximum of light 
is very convenient from more than one point of view, but it 
manifestly gives erroneous results. The best scientifi 
method—the one specially advocated by our contemporary— 
is to measure the mean spherical candle-power, but even this 
procedure is open to several objections and difficulties. 
Some lamps lend themselves to this method of measurement 
reasonably well; with others, such as the Cooper-Hewitt 
lamp, serious difficulties are involved. Further, it is 
contended by many, and with sound reason, that the 
mean spherical efficiency does not furnish a commercial 
basis for comparing different illuminants, since light is 
often needed in special directions, and since, in many cases, 
the light, in certain directions, is wasted so far as practical 
illumination is concerned ; also, because in some cases 
reflectors, or diffusing globes, are needed in order to bring 
out the best possible efficiency. The question of colour, 
moreover, is a material and complicating feature in esti- 
mating the commercial efficiency and value of a lamp, the 
light of one lamp being better adapted to view certain articles 
than that of another. Various attempts have been made 
from time to time by the National Electric Light Associa- 
tion and other bodies to deal with the question of candle- 
power rating, but £o far with no very definite result. Our 
contemporary deems the time to be now ripe for the question 
to be seriously tackled by some Association or authoritative 
body, whose task wculd be to decide upon a raticnal and 
d«finite system of meastrement.~ If such a tody be 
ayy ointed, the ex} erts delcgztcd to ccnsider the st bject will 


have a coi fusing (let us trust nct a hcypelcss) yc blem to ceal 
with. . 


(andle-Power 
Ratings. 


Vol. 57. No. 1,452, SEPTEMBER 22, 1905.] THE ELECTRICAL REVIEW. 


447 


THE INTERNATIONAL EXHIBITION AT 
LIEGE. 


THE Liége International Exhibition was officially opened 
on April 27th, 1905. Liége forms the centre of the Belgian 
industrial district, and was, therefore, well chosen as the seat 
of this Exhibition, which, by the way, is being held in com- 
memoration of the 75th anniversary of Belginm's Inde- 
pendence. | 

The Machinery Halls form part of the main building in 
the * Vennes" department of the Exhibition, and cover an 
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Fic. 1.— ELECTRIC ACCUMULATOR LOCOMOTIVE. 


area of about 36,000 square yards, which includes the space 
occupied by boilers, gas producers, and the railway mate- 
rials exhibited. 

Besides this, some 6,000 square yards are taken up by all 
kinds of machinery, scattered over various parts of the 
Exhibition. | 

There are in all eight overhead travelling cranes, all elec- 
trically driven, and the four largest are built for a load of 
30 tons each. 

The electrical supply consists of a continuous current at 
140 volts, and-is distributed on the three-wire system. 
Machines aggregating some 1,200 kw. supply the usual 
load, and a large number of other sets are acting as stand-by. 
These machines are situated‘in the centre of the Belgian 
section. The main switchboard is at one end of this section, 
and consists of 15 marble panels. i 

An interesting exhibit is a Diesel engine, made by the 
Societé Anonyme des Ateliers Carels Freres, of Ghent. This 
machine is built for an output of 500 H.P. at 150 r.p.m., 
and is direct coupled to a Lahmeyer generator, which sup- 
plies current to the exhibitors. The engine has three 
cylinders, the three cranks being placed at an angle of 120° 
from each other. | 

Forced lubrication is used for the piston and piston rod, 
and automatic ring lubrication for the bearings. The tem- 
perature of the cooling water is kept at about 70° C.; as is 
usual with this type’ of engine, compressed air is used for 
starting, only two of the cylinders being used for this pur- 
pose. The fuel consumption is most economical, crude 
Texas oil of specific gravity 0°925-0°930 being used. 

Messrs. Carels Freres state that this is the largest Diesel 
engine built, so far, but that they have already sold upwards 
of 100 similar but smaller engines, a large number of orders 
coming from England. l , 

The same firm is exhibiting a 600-H.P. compound hori- 
zontal steam engine, running at 110 r.p.m. This type of 
engine is specially built for electrical driving. Notwith- 
standing the comparatively high speed, the drop-valves 
work perfectly noiselessly, both exhaust and admission 
valves being driven off the same eccentric sheave. Speed 
regulation i$ obtained both by hand and by the governor, 
hy varying the cut-off on the high pressure cylinder. "This 
engine also is direct coupled to a dynamo supplying current 
to the Exhibition, the latter being a standard machine of 
the Ateliers de Constructions Electriques de Charleroi. — 

This firm has a separate stand close by, and is exhibiting 
various types of electrical machinery. 

In the centre of the stand there is a 70-H.P. low-speed 
three-phase induction motor, intended for driving a mining 
pump, and wound for a pressure of 2,000 volts. 


The slip-rings, and the short-circuiting and brush lifting- 
device, are entirely enclosed, the handle of the latter and the 
three cables alone protruding from the iron case. Other 
machines shown are a 25-H.P. and a 35-H.P. tramway motor, 
both with complete gear; and a number of continuous cur- 
rent and single and polyphase standard motors. The single- 
phase motors are provided with the well-known Heyland 
starting device. 

Fig. 1 shows an electric locomotive driven by accumu- 
lators, intended for coal mine work, and also exhibited 
on this stand. 

The mines of La Société des Charbonnages d’Amorcocur, 
of Jumet, have been equipped throughout with locomotives 
identical with this one, and they have proved exceedingly 
satisfactory and very economical in comparison with the horse 
traction previously in use. The gauge employed is 
1 ft. 95 in. The work consists of hauling a train of 20 
Joaded trucks, weighing 131 tons, down an incline of 
1:330, and returning with the empty train, weighing 54 
tons, at the same speed of 6 miles per hour on a 1,640-yd. 
route; 16 return journeys are made on one charge. | 

'The battery is placed in the back part of the locomotive, 
and is specially designed to stand rough handling. It con- 
sists of three sets of 12 cells each, placed in wooden tanks 
lined with lead. The capacity is 350 ampere-hours, and the 
normal rate of discharge is 70 amperes. The complete 
battery. weighs close on 3 tons, this being about half the 
total weight of the locomotive. 

There are two 6-H.P. four-pole motors, entirely enclosed, 
damp and dust proof. On account of its small width the 
armature is ring-wound. "The yoke is cast in two halves, 
which are joined by hinges on the side opposite to the axle. 
This arrangement enables the motor to be taken to pieces in 
the shortest space of time. Both brush-holder studs are 
fixed to the lower half of the carcase, which is also pro- 
vided with a detachable cover to allow for inspection. The 
illustration shows the position of the controller and the 
hand-brake, which acts on all four wheels. A combined 
volt and amperemeter is also provided. As will be seen, 
the whole locomotive has a compact and workmanlike 
appearance. | 

Another Belgian firm, whose work is well known in this 
country, is the Compagnie Internationale d'Electricité, of 
Liége. The following are a few of the machines exhibited 
on their stand :—Two balancers, ordered hy the State; for 
120 amperes at 220 volts each. A motor-generator con- 
verting three-phase current at 3,000 volts and 50 periods to 


Fic. 2.—ErLEcTRIC CAPSTAN, INVERTED. 


continuous current at 220 volts, the output being 60 KW., 
and the speed 720 r.p.m. A lathe, directly driven by a 
three-phase variable speed motor, is also of interest ; three 
speeds may he obtained by varying the number of poles 
of the motor. A very compact electrically-driven capstan 
is installed. To start the motor, the attendant merely 
presses a pedal, and by that means starts the automatic 
starting resistance, which is also exhibited, and has five 
separate contact switches. The whole arrangement is 
mounted on an iron plate, and as it is held in position by 
means of two horizontal pivots, it may be entirely inverted 
for inspection when the four catch bolts are loosened. ; Fig. 2 
shows the inverted capstan. The motor is an 18-H.P. com- 
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pound machine. Thirty-six of these capstans are installed 
at the port of Antwerp, and a number are on order. 

Of several generators exhibited by this firm, it will suffice 
to mention a 400-Kw. dynamo which has been bought by 
the State, and is direct-coupled to a steam engine made by 
Messrs. Van den Kerchove. The firm also supplied one of the 
above-mentioned 30-ton overhead travellers. "The crab is 
fitted with two lifting devices, one for 30 tons and one for 


Fic. 3.—Gas PRODUCER FORYBITUMINOUSICOAL. 


6 tons, each worked by a 380-H.P. series motor. A special 
feature of this crane is that for travelling there is a motor 
at each end controlled by the same starter, thus doing away 
with a considerable length of shafting. 

Undoubtedly the largest machines are being edima by 
Messrs. John Cockerill, of Seraing. They are showing a 
1,200-H.P. gas engine built for furnace gas, and a 500-H.P. 
engine for coke-oven gas. The larger engine is intended for 
driving a rolling mill, and the smaller one is direct coupled 
to a dynamo built by the Compagnie Internationale d'Elec- 
tricité. The cylinders of the 1,200-H.r. engine are 3 ft. 34 in. 
in diameter, and the stroke is 3ft. 73 in.,the speed 100 r.p.m. 
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, four explosions per revolution are obtained, thus ensuring a 
very small fluctuation of speed, with a minimum weight in 
the fly-wheel. 

The valves are operated hy a shaft, which runs alongside 
the engine, and is geared to run at half the speed of the crank- 
shaft. The inlet valves are above, and the exhaust valves 
helow, the cylinders. The engine is governed by varying 
the quality of the explosive mixture, the compression being 
kept constant. To vary the mixture, 
the governor regulates the period 
during which the gas valve is kept 
open. Each cylinder is cast in one 
with its water jacket. All parts that 
come in contact with the hot gases 
are water-cooled, and the temperature 
of the water, when leaving the 
engine, is not allowed to exceed 
50? C. If the water enters at a 
temperature of 15° C., about 11:2 


gallons per B.H.P.-hour will be 
consumed. A pressure of about 


1 atmosphere suffices to ‘ensure 
efficient circulation. 

The main bearings are provided 
with ring lubricators, and for the 
cylinders forced lubrication is used. 
. The oil consumption is said to work 
out at about 1 dram per B.H.P.- 
hour. For. satisfactory working, it 
is essential that the gas should be 
free from tarry matter, and, as far as 
possible, from dust also. Gas con- 
taining moré than, say, 0°05 grain 
per cb. ft., will necessitate frequent 
cleaning of the cylinders and valves, 
and is bound to reduce the life 
of the engine. Compressed air is 


used for starting, and works on one side of the piston, 


until the first explosions take place on the other side. 
A special little air compressor is required for this 
purpose, and that used for starting the 500-H.P. engine is 
driven by a 5-H.r. electric motor. Magneto-clectric 
machines are used for igniting the compressed mixture, and 
this system seems to be superseding all others, at least as 
regards the larger types. 

As regards mechanical arrangements, the Cockerill engine 
is very "similar to those made by the Gasmotorenfabrik 
Deutz, of Deutz. near Cologne, the original holders of the 
Otto patents. Those of our readers who visited the 
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Fra. 4.—SEcrTioN oF Union Gas ENGINE (See p. 449). 


There are two tandem cylinders, whereas the two cylinders 
of the 500-H.P. engine stand side by side. The Cockerill 
gas engine is being made in this country by Messrs. Richard- 
sons, Westgarth & Co., of Hartlepool, and a few details 
of the type may prove of interest. ^ Besides the above- 
mentioned tandem and twin types, there are also single- 
cylinder engines for smaller output, and tandem twin engines 
for 5,000-6,000 H.p. All the engines are double-acting, 
and work on the Otto cycle, so that with the largest types 


Düsseldorf Exhibition in! 1902 will, no doubt, recollect that 
firm's excellent exhibits. At Liége they are again showing 
engines, varying in size from 2 to 250 H.P. The largest of 
these runs at 136 r.p.m. The piston diameter is 
1 ft. 10} in., and the stroke 2 ft. 54 in. The patent 
regulator keeps the proportions of gas and air con- 
stant, but varies the quantity admitted. Provision is 
made for cooling both the cylinders and the pistons 
with circulating water, but of course the ameter single- 
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acting engines do not require to have their pistons cooled 


by water. 

The smallest engine represents a type made np to 5 H.P. 
These small engines have been. made for the last 10 years, 
without the type having to undergo any alterations to keep 
it up to date. A 35-H.P. engine driving a horizontal pump 
represents a new type of engine, whose characteristic is 
simplicity of construction and absence 
of all unnecessary external finish. This 
engine gets its “supply of gas from a 
Deutz anthracite suction gas generator. 

The gas used for the other engines 
is supplied from the producer shown 
in fig. 3, which stands just outside the 
Hall. It is primarily intended for 
briquettes of low grade bituminous 
coal with as low a calorific value as 
3,000 to 7,000 calories per kg. The 
generator is fired simultaneously from 
the top and bottom. ft is fed from 
the top, which is left partly open, and 
in the fire all tarry matter is decom- 
posed. On leaving the generator the 
gas passes through a scrubber, and 
thence straight to the engine, When 
starting the generator, an exhausting 
fan is used until good quality gas is 
obtained. This fan is stopped when the engine is at 
work. 

Another German works showing a gas engine is the 
Maschinenbau Gesellschaft Union, of Zossen on the Ruhr. 
The engine is built for an output of 500 H.P., at 
150 r.p.m., and works on the Otto cycle. 
general arrangement and dimensions, and it will be seen 
that the engine is double-acting. The whole of the valve- 
vear, including the ignition, 1s worked off a single eccentric 
on each side of the cylinders. 

The patent governing arrangement is said to give very 
satisfactory results. The shaft governor is driven by an 
extension of the crankshaft, and regulates the quantity of gas 
taken in and also the gas-air mixture by means of throttle 
valves, but the quantity of air is governed by a slide 
valve. The gas and air are mixed in an automatic valve 
with a dash-pot action. "The point of ignition is also governed 


so that at light loads and poorer mixture, the ignition i l8 . 


earlier. The governor rods are balanced and move in ball 
bearings, avoiding back pressure on the governor. 


(To be continued.) 


THE BRUSH COMPANY'S STEEL 
RAILWAY CAR. 


Ox Monday last, through the courtesy of the Brush Electrical 
Engineering Co., Ltd., we were enabled to inspect what is claimed 


to be the first British-built steel railway car, supplied from the: 


above company's Loughborough works, for use on the Great 
Northern, Piccadilly and Brompton Railway. 

The car is the forerunner of some 18 similar ones to be supplied 
by the same firm. It has seating accommodation for 52 passengers 
on either side of a central gangway. 

The framework is of steel, as aleo are the sides, roof and ends of 
the car. The window, door and seat fittings are of non-inflammable 
wood, a8 generally SPEM on the Metropolitan and District Rail- 
Ways. 

The car, which we illustrate herewith, is externally finished in 
scarlet and white, and in shape resembles the ordinary tube stock.. 

The advantage of employing fire-resisting material on under- 
ground electric railways needs little emphasising on our part; the 
principle of such construction has been recognised ou all the recently 
opened electrical lines, and most certainly ought to be on our main- 
line railways. 

The Brush Co., although fully equipped for turning out non- 
inflammable timber coaches, has, as the result of experiment, 
decided in favour of the all-steel coach for the future. 

In addition to its immunity from fire, it represents a large saving 
in dead weight per Pda carried, and this, in turn, means a 
saving in the costs of propulsion. f 


Fig. 4 shows its - 


J 

The latter is estimated at £25 per ton on the London under- 
ground lines, and a saving of 3 tons per car is therefore equivalent 
to £75 a year added revenue per car - no inconsiderable item in the 
present days of vanishing dividends, 

The company estimate a saving of some 20 per cent. in weight as 
compared with the normal wooden railway coach, and in this 
connection the following comparative figures will be of inte- 
rest : ~~ 


if 
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GREAT NORTHERN, PICCADILLY AND BROMPTON STEEL CAR. 


i l 
| | Gt. Northern, 


Grent | Metropolitan ' Piccadil 
Details. and City | District Bonen 
T LT - i: 
ae NE ee oe errr x e 
ft. in. ft in. ft. in 
Length over body ... .., 40 8 35 `B 41 84 
Length over platforms . | 49 6 49 94 49 9j 
Width over pillars ... — oet 8 9 8 8 
Extreme width E z 9 4 8 104 8 9 
Height from floor to roof . 8 64 8 5 7 6 
Height from rail to top .., 12 44 12 3 9 5d 
Wheel base .. "CD 1 6 6- 5 0 
Bogie centres i 34 6 33 104 -i 33 0 
Diameter of wheels | 3 0 t Pu i 6 
Seating capacity... zi | o8 52 54 
tons. ewt, | tons. ewt. tons. ewt. — 
Weight | 18 16 | 21 5 ib 17 
Weight per passenger seated | 726 1b. 918 1b. 657 Ib. 
Cost of energy per coach 
per annum at £25 per ton £470 | £530 £396 


The new coaches are being built to the designs of Mr. G. C. 
Cuningham, the general manager of the Central London Railway, 
who has had experience with six American-built steel cars on his 
own line. 

Judging from the fact that 18 steel cars are being constructed at. 
Loughborough for the Great Northern and City Railway Co., and 
that negotiations are on hand for 34 steel tramway cars for the 
L.C.C. Kingsway route, the Brush Co.'s favourable anticipations in 
regard to their latest venture appear to be more than justified. 


hs 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, dc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


“ Weston " writes:—‘ A, an electrical contractor, was carrying 
out considerable electrical work for B. C, the representative of a 
wholesale house of fitting manufacturers, called on A, and was 
instructed to go and see B as coming from A, and submit his illus- 
trations of electroliers, &c., as B wanted some. C was distinetly . 
told not to forget A's trade discount. Nothing of prices, &c., was 
discussed. C called as instructed, and stated he was told to by A, 
but appears to have given B the full trade discount, mentioning 
that A did not want anything on the order. C's employers refuse 
to give Aa single penny on the order that was secured on the above 
grounds. Can A recoverin Court? There was no reason what- 
ever to give B any discount. The order was given by B direct to 
C, and the invoice was rendered by B to C, nnd after A's consent 
was obtained was duly paid." 

*.* It is not altogether clear upon the above statement of facts 
what it was that A gave his consent to as stated in the last line. 
If A assented to B having tke full discount, A cannot now claim 
anything from C. It may well be, however, that the consent 
referred to[merely related to the deliv ery of the account. In that 
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case it is apprebended that the facts stated nre sufficient to raise 
an implied contract on C's part to pay a commission to A. A should 
consult a solicitor. ; 


“A. Q.” writes :—“ I should like to ask you through the medium 
of the ELECTRICAL REvisw :—Is a public supply authority bound to 
give a supply where the same is to be used only as a stand-by to a 
private generating plant, and are they entitled to make any charges 
other than that for the actual current consumed ? " 

*,* There is nothing in any public Act of Parliament to prevent 
a consumer using electricity supplied from the mains of a supply 
authority as a “stand-by " in the manner suggested. In certain 
districts supply authorities have secured the insertion in their pro- 
visional orders of clauses which place consumers who usethe public 
supply as a stand-by on special terms; but no such provision applies 
in the district from which “ A. G." addresses bis communication. 


THE EFFICIENCY AND LIFE OF THE 
METALLISED FILAMENT. 


As long ago as 1888 Mr. J. W. Howell, in a paper read at 
the American Institute of Electrical Engineers (noticed in 
our issue for June 21st of that year) gave a curve showing 
the life of Edison lamps, with * untreated " bamboo carbons, 
when run at different efficiencies. Since those days con- 
siderable improvements have heen effected in the Edison 
lamp. <A paper has recently been read by Mr. F. W. 
Wilcox before the Ohio Electric Light Association, 
which was briefly noticed by the Electrical Review (N.Y J, 
from which we reproduce the annexed curves. These 
show the useful life of lamps, run at different efficiencies, 


(a) with ordinary treated filaments, (4) with the new | 


metallised filaments, which latter were described in our 
issue for August 11th, 1905. The ourve of the lamps with 
“ treated ” filaments is steeper than the old curve referred 
to, and it is interesting to see how much steeper again is the 
curve obtained from the life tests with metallised filaments. 
It should be noted, moreover, that the curves indicate not 
the life of the filaments, but the wsefw! life of the lamps, 
ie. run to 80 per cent. of their initial illuminating power. 
The economy of the now familiar “smashing point " policy 
had not properly dawned in 1888. 

The voltage and candle-power of the lamps employed in 
the tests are not stated. 


CENTRAL STATION DESIGN: AN EXACT 
SCIENCE. 


(COMMUNICATED. `) 


AN American writer has counselled the youth of his own 
and succeeding generations, as follows :—* Aim high, you 
way not hit what you aim at, but you will shoot the higher 
for the aiming.” It is the privilege of youth to bestow a 
certain amount. of time and energy on the attempt to realise 
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the ideal, and truly the world would be a less interesting 
place in. which to live, if this were not the case. When, 
however, this attitude of mind is exhibited by older men, and 
iu the sphere of business, it lays itself open to adverse 
criticism, as having strayed out of its legitimate field of 
poetry or philosophy. Occasionally, cven in the prosaic 
rontine of central station work one comes across what would 
appear to be manifestations of such a tendency, and in this 
case the results are likely to conduce to unproductive extra- 
vaance. 

It is still, apparently, an unsettled problem in many minds, 
whether a public generating station shall be regarded strictly 
on business lines as a revenue-producing concern, or whether 
it shall be a sort of exhibition, attempting, and often with 
too great success, to cover the utilitarian with a cloak of 
wstheticism. Perhaps it is not altogether an advantage that 
the electrical industry should lend itself so aptly to esthetic 
treatment, insidiously flattering the wmour propre of the 
members of our local authorities, and stimulating them to 
financial recklessness. ‘There is beauty, no doubt, in a 
wonderfully swept and garnished engine room, but one would 
also point out the attractiveness of a favourable balance- 
sheet. 

It is only to be expected that a commercial undertaking 
of such mushroom growth as is that of the generation and 
distribution of electrical energy, should provide instances of 
very varied arrangements resulting from the existence 
of widely different conceptions as to the object, and the 
means of attaining that object, of the industry. 

Where progress has been so rapid, the interval between 
ancient and modern must inevitably be of short duration, and 
the reign of one type of apparatus must be superseded 
almost immediately, owing to the evolution of newer ideas. 
So much has this been the case that engineers have rushed 
fran one extreme to another, forgetting in many cases the 
claims of the older type in the attractions of the new. Asa 
natural result, many of our modern power stations (if a 
station may be regarded as modern after having been in 
existence ten years) present a most extraordinary conglomera - 
tion of plant, mechanical and electrical, of all sizes and 


Shapes. 


It is, however, a task of no great difficulty to be wise after 
the event, to indicate carly mistakes in the light of present 
wider knowledge, and the points proposed for consideration 
here consist not so much in the clioice and arrangement of a 
type of plant as in a glance at the general aim and the clear- 
ness of vision with which efforts have been directed towards 
it. Neglecting the esthetic point of view above referred to, 
and omitting from our inquiry such stations as exemplify it, 
we may presume that, in the generality of cases, the main 
objects sought are efficiency and economy. Let us see how 
these laudable aims are in course of achievement. We need 
not go to older stations for examples—our present-day works, 
now in course of erection, will yield sufficient matter for a 
short inquiry. : 

It has been said, and perhaps with some degree of truth, 
that “ Consistency is the bugbear of small minds," and one 
is inspired to hope that herein. lies the explanation, difficult 
to find otherwise, of the very large number of inconsistencies 
exhibited in the average specification for plant. Who has 
not seen specifications calling for a definite steam consump- 
tion to the second place of decimals, while the methods 
sometimes selected for ascertaining whether the guarantees 
have been attained may themselves be questioned as to 
accuracy within 4 per cent. ? Of what conceivable service 
an be the guarantee of combined efficiency of a generating 
set, when the only method of checking it involves the use of 
the indicator, itself subject to a possible error of quite this 
amount ? 

Whether or not the engineers responsible for these and 
other similar anomalies can take shelter under the quotation 
mentioned, it may be argued that the question at issue Js 
not so much one of consistency as of another commodity of 
a much more ordinary kind—viz., common sense. 

In a recent specification which came under the writer's 
notice, several switchboard instruments of various types were 

alled for. The ammeters reading from zero to 2,000 
amperes were required to have an 8-in. scale, and to be 
accurate within °5 per cent. thronghout the range of the 
instrument, It is a simple calculation to see that the 


DEN Lu ululdldnnnii r n 


Vol. 57. No. 1,452, SEPTEMBER 22, 1905.] THE ELECTRICAL REVIEW. 


—— —À 


451 


pointer must be true to its position within an amount not 
exceeding s's of an inch at all readings, while the needle 
itself would, in an instrument of this size, be probably nearly 
yc in. broad at the point. The voltmeters, and also the 
wattmeters, were required to come up to an equally unattain- 
able standard, and it would appear that the engineer was not 
satisfied that his conditions were even then sufficiently 
stringent. To give still further evidence of misdirected zeal 
ib was specially required. that the errors must be inclusive 
of any temperature effect ; and finally, the ammeters were 
carefully placed within 6 in. of large bus-bars, on which the 
current would vary in intensity from almost nothing up to 
4,000 or 5,000 amperes. 

The precise object of all this is uot quite clear, and one 
cannot help wondering whether some latent vein of humour 
lias not been rather expensively indulged, to the discomfiture 
alike of the instrument-maker and also of the station 
engineer, It is far from our pee intention to decry or 
discredit exactness and accuracy : let us be exact by all 
means, but it is preferable to exhibit the quality in a rather 
more sane and less pretentious manner. 

If such accuracy could. be insisted upon and carried 
through all departinents of central station plant, the works 
would, at any rate, be efficient, if perhaps somewhat difficult 
of operation. Unfortunately, however, it is usual to find 
that such laboured exactness in detail has had the effect of 
allowing very serious objections to oceur iu the general 
design of the plant. 

The use of the microscope is said to deteriorate the power 
of the eye for ordinary vision, and it is to be feared that in 
close attention to the small and comparatively insignificant 
tries in the arrangement, the broad. lines of design are 
frequently. neglected, It would appear that the sense of 
proportion becomes obscured, and. the close scrutiny which 
should be given to the fowl ensemdble is bestowed only on 
some of the component parts. 

The question of steam consumption of generating sets was 
referred to previously in the present article, and may well 
form the subject of a somewhat fuller consideration, as it is 
apparently a point far too much laboured. Of what 
advantage is it to the station engineer to possess combined 
sets where everything is cut abnornally fine to save a quarter 
of a pound of steam per Kw.-hour on test, when his steam 
range condensation, steam-driven auxiliaries and leakage 
from joints are accountable for probably far more steam than 
is consumed by the actual generating plant itself ? 

It is to be presumed that most stations can generate from 
their machines at the cost of something like 25 lb. of steam 
delivered at the engine, per unit. On examining the records 
of these stations, we find that the average amount of steam 
required per unit throughout the year is in the neighbour- 
hood of 50 to 60 Ib., and in some cases considerably higher. 
To obtain the low steam consumption guarantee, engine 
clearances must be reduced to the finest possible limit, 
vreatly increasing the lability to serious accident, and also, 
of course, the first cost, while, as 18 shown in the foregoing 
figures, the net gain, if any, to the station is practicably 
negligible. 

In the steam turbine partic ularly, a prime mover for 
which there is undoubtedly a very wide field in the future, 
the clearance between rotor and case is made so slight with 
a view to the exaction of the last fraction in steam consump- 
tion, that one constantly hears of blades stripped through 
too rapid starting. Ib is difficult to see the use in a power 
station of a machine which may be very economical when 
ranning but which requires half an hour to one hour's warm- 
ing up before it can be set to work, and in which a eom- 
paratively trivial amount of wear in a. main bearing is likely 
to produce disastrous results. One is aware that this is 
rank heresy to most consulting engineers, but one still 
holds to the opinion that truer economy wonld be achieved 
by sacrificing the steam consumption guarantee, in increas- 
ing the clearances somewhat, and being able to take the 5.30 
train home and cultivate a peaceful habit of mind. 

It should be remembered that the first essential condition 
im our industry is absolute reliability of supply, and, 
secondly, economy of production, although we are far from 
admitting that such a slight sacrifice of efficiency as that 
contemplated would materially, if at all, affect the latter 
consideration. 


There is another phase of the question which a station 
engineer rather shrinks from advancing, viz., the wear and 
tear of the engineer himself. The knowledge that his work 
is dependent on the maintenance of a 2 mm. clearance is not 
stimulating to reposefulness. It may be, if the present craze 
for the highest test-plate efficiency is maintained, that our 
municipal Cæsars will be exclaiming :— 

Let me have men about me that are fat, 
Sleek-headed men and such as sleep o' nights ; 
Yond' hath a lean and hungry look. 

He thinks too much. 

Another phase of the subject of anomalies in central 
station design is introduced iu the installation of labour-saving 
machinery under conditions which cannot possibly result in 
economy. Such examples as fuel-conveying and elevating 
gear, and mechanical stoking appliances serve to illustrate 
this. Such apparatus would undoubtedly form a part, 
and a very valuable part, of the plant of a station 


operating under ideal conditions, but coming to the 
actual and dealing with load factors which are very 


far from ideal, they can in very few cases justify their 
selection on the score of economy alone. It is difficult to 
understand the attitude of mind of the Councillor who votes: 
for such embellishments, and at the same time provides un- 
remunerative labour for the unemployed. section of his con- 
stituents. 

Instances might be multiplied ad TET to advocate 
the cause of simplicity in station design, but enough has, 
perhaps, been said to indicate a train of thought worthy of 
more mature consideration. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannol appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Some Arithmetical Questions for Mr. Byng. 


I am neither a Free Trader nor a Socialist, aud in theory 
I quite agree with Mr. G. Byng that the question of em- 
ployment should be settled by the employer. But, unfor- 
tunately, human nature is a ‘malevolent factor. What, for 
instance, is to prevent a manufacturer, whose income is 
temporarily affected by the state of the market, from ron/ri- 
buting lo unemployment by sacrificing employés who have 
served him faithfully for years, thet why ‘thinking to recoup, 
himself by engaging cheaper men ? That this is done occa- 
sionally nobody will deny ; ; it is, of course, immoral and 
* savours of serfdom.” I put it to Mr. Byng that a system 
of protective tariffs would do little to ‘benefit. employés 
subjected to such caprices of manufacturers. . 
F. T. palmer? 


Seaham Harbour, Sevlember 16th, 1905. 


The Wiring Industry. 


Your correspondents Messrs. R. J. Nicholson & Co. con- 
sider that my article of September 8th was not conclusive. 
Yet I gather from their letter that they agree with my main 
conclusion, which is—that really « capable contractors, who 
thoroughly train and retain their workmen, and who show 
enterprise, ingenuity and resource, have uo cause to fear that 
they will be crowded out of the electrical industry. 

The only point they criticise is the suggestion at the end 
of my article, where I advised contractors to join their 
Association. 

Your correspondents contend that the only way such com- 
binations can influence prices is by the formation of a trust, 
against which they proceed to argue. 

] did not advocate the forming of a trust ; that may only 
be done successfully where opposition cannot. be established 
without considerable capital. I cannot agree that an asso- 
ciation has no other weapon. 

Althongh many manufacturers and wholesale dealers iu 
this trade are not content to do business as their like in 
other trades, but cater for the private customer, their chief 
business yet is with the contractor. If the contractors acting 
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together refuse to do business with wholesale houses which 
are also retailers, it is just possible that they may be able to 
secure fairer treatment. Even if they fail to do so an 
association can place combined orders ; or, if need be, manu- 
facture, and: so be: enabled, as a body, to compete on equal 
Lerms. 

The Association. has already proved itself useful for 
adjusting various matters with trade unions, corporations, 
consulting engineers and others. It also tends to friendli- 
ness between members, and to the exercise of a certain 
amount of public opinion on members who engage in practices 
injurious to the trade. 

I did not, however, defend the E.C.A. as a perfect organi- 
sation ; what I said was, let the best firms join and better it. 

I have said already that the purpose of my article was not 
to further the Association referred to, it was intended rather 
for the encouragement of the legitimate and capable con- 
tractor, under a sentence of doom pronounced upon him by a 
previous writer. 

Donald S. Munro. 

Glasgow, Seplember 18ih, 1905. 


That the position of the wiring contractor is departing 
from that which it occupied in its youth, isa fact which is to 
be regretted by those who were apprenticed to it, and also 
by the whole manufacturing trade. The fact that the local 
plumber, decorator, &c., is now doing his share of wiring is 
one Which has done more to introduce the jerry wireman 
than any other,.I believe. i 

In cities and large towns & wiring contractor’s business is 
more likely of being a. success owing to the greater scope 
available to obtain an all-year-round business, but in smaller 
towns, especially where the supply has been laid any length 
of time, it isa most difficult problem to compete with the 
local plumbing megohms, &c. 

New work is usually included in the plumbers’ contracts, 
and in a small town. such a clannish spirit exists that the 
work is given because Mr. So-and-So has always done it. 
The plumber, &c., finding he has such work almost. forced 
upon him, perhaps engages a wireman, and when work still 
comes in the wireman is expected to initiate the plumbers, 
and before long they imagine that they can do electrical 
as well as plumbing work. In this way a great deal of 
wiring is got through. Then comes the result of this 
system of working, which is perhaps better imagined than 
described. | 

What is most wanted, I believe, is to drive home the 
fact that electrica] work is a separate branch to itself and 
not one which can be picked up by another tradesman and 
run as a by-show to his trade. 

If it is found impossible to run a successful all-year- 
round business, which is most desirable, as a reliable and 
competent set of meu can be kept better together, it seems 
to suggest itself to me that the combination of a motor and 
cycle repairing department would be the ideal one to make 
the work go round :— 

1, Because the wireman should also be a good fitter. 

2. The plant necessary would be of valuable assistance for 
any special electrical work. 

3. The peaks of both departments should balance and be 
more likely to make an even yearly run than any other 
combination. | 

4. The incompetent wireman would be more likely to be 
weeded out. 

o It. would be the means of elevating the status of the 

Wireman who at present is regarded as ome of a mixed 
family. 
_ By this means E believe the wiring industry, more especially 
in the provinces, would be more qualified to turn out a higher 
standard of workmanship than under the present conditions 
of working, and also from a commercial point of view, a more 
economical state of affairs would result from an equalised 
working year. 

I should like to hear the opinions of others in the trade 
as to the best means of securing a more reliable foothold for 
the electrical contractor. 

- Edward A. Hall. 

Grimsby, Seplember 17th, 1905, | 


An Overcrowded Profession. 


The leader which recently appeared on the above subject 
had in it much worthy of thought, and there is no doubt that 
those who, after years of hard devotion to making them- 
selves efficient both in practice and theory, fail to ever- 
obtain ought but a position which brings but a bare living, 
have reason to conclude the profession is overcrowded. 
True it is, but to it should be added in the majority of cases 
“crowded with inefficients," and by this I would be under- 
stood to mean that the fault is not altogether with the workers, 
but with -the training and surroundings they are inured 


^to. In my humble opinion the technigal training of engi- 


neering in all its phases would be much improved by the 
adoption of the method practised in the United States, where : 
instruction professors are chosen who have to possess high 
qualifications for practical work in engineering in addition to 
the theoretical reasoning basis. Theory is good, practice is 
better, but the two combined make that scarce commodity | 
“men”; from men who have all the college credentials 
possible, and yet fail to grasp the complexity of human 
nature as regards cultivating the tact required in business and 
the handling of a staff to produce in them that essential 
element esprit de corps, how can it be expected that they 
can command controlling positions and fill them with credit ? 

Further, owing to the’predominant factors, influence and 
the “almighty " dollar, which at present is the key to more 
positions than those occupying them through this means 
would care to own openly, there are hundreds of zealous hard 
strugglers for existence in engineering work, who, however 
much knowledge they may possess, are never permitted to 
elevate themselves, being very often the backbone of the 
* jnefficients " above them. | 

Another feature of an overcrowded profession is the 
prevalent idea that parents have, in particular, of the elec- 
trical profession—that it is a fine line to put their sons to, 
large salaries and ideal billets ; as an additional draw we 
have alluring prospectuses by various colleges or technical 
institutions, where, for a sum, say, of £200 or £300, young 
stucents may have so many years’ trainitg in the branch it 
is proposed to follow up, after which they will .be passed out 
and practically put into a billet—4& ery essential item, this 
latter part, to the reputation of the college. All such insti- 
tutions necessarily are kept well informed of all possible 
vacancies, hence outsiders who have no means for a course as . 
above have difficulty in obtaining berths, and these ** out- 
siders " form a large bulk of an “ overcrowded profession.” 
Again, among the student class it is difficult. to. drive home 
to the majority, the reasoning why they should cultivate so 
earnestly and steadfast, the essence of their tuition, enabling 
them by some years of hard work and study to prove creditable 
to their respective branches of work. Still more difficult is 
At to suggest a remedy for what appears an unsolvable 
problem ; add further the effects on our home industries of 
foreign importations in large consignments year by year, a 
matter, by the way, where the remedy lies in our own hands. 
From my humble point of view, may I be so bold as to 
suggest that we cease talking about what ‘ England is, and 
was, and what we ought to do." Action is what is 
required. Take steps to improve, and allow efficiency to over- 
come the predominant partner, influence and the all-powerful . 
dollar, giving every worker a fair field. Let the colleges 
have professors who possess the qualification. before stated, 
giving less of the syllabus examination. cram, and. more of 
the solid item, but above all, ask your Education Committee 
to give them salaries that allow good men to throw some 
soul into the matter, also let there be nore co-operation 
between the employers and employés, so cultivating, 
originality, initiative and good feeling. Truly may it be 
said in this matter, ** Let there be light," probably when we 
awake from our present habit of giving matters consideration, 
and take action, the nation will develop more of the old type 
of Britisher men, who spoke their minds straight, worked. 
hard and acted clean, instead of what has at present a 
tendency to become standard, a type who know how matters 
vo, but lack the courave to express a true opinion or act 
on their own, for fear of adverse criticism from 
their own kind, being more artificial than- natural. Finally, 
let it be made clear to young earnest students at the 
beginning of their careers the “known” difficulties in 
“ getting on”; hence, they should be more persevering and 
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patient, and should by any chance the heads of electrical 
engineering departments feel dull, remind them of an 
excellent paper that is to be found in the Journal of the 
Institution of Electrical Engineers, Part III., Vol. XXXIII., 
entitled **'Trans-Atlantic Engineering Schools and Engineer- 
ing,” by a well-known hard worker in the interests of 
students. It may be good for thought and help to prove 
that the whole matter is one in which it can be well said, 
“ Wake up, England." 
, A. L. Stanton. 
Southsea, September 14/h, 1905. . 


Lorain System in Wolverhampton. 


May I be allowed to amplify * your bold aud almost 
nnaided attack " on the above system referred to iu your 
issue of September 1st. 

When I “spoke airily of £20,000 profit" years ago I 
referred to the gross profit which would accrue on a five- 
minute service on 17 miles of route, ie., on 2,174,215 car- 
miles, but our mileage last year was 808,508, or much less 
than half. J also based my argument on receipts of Is. a 
car-mile, whereas our receipts last year were under 11d. 
(but that is over ld. more than the average of other 
towns). i 

This was taking the tramways as a going conceru and 
from a limited company’s point of view, and did not take 


into consideration paying off the whole of the capital in so ` 


many years by a sinking fund for the benefit of future 
generations. 

You quote that “ the report compares Wolverhampton 
working with 39 other undertakings " and the “ one result ” 
you are careful to draw attention to is the only result which 
compares unfavourably, £e., that the units per car-mile are 
24 higher, which, however, meant an extra income and a 
benefit to the electricity committee. In my opinion it is 
well worth the extra cost owing to the immunity from risk 
of falling wires. 

You are quite right in saying that the Corporation fully 
understood that it would require 20 per cent. more electricity 
before they went in for the Lorain system. I won’t go into 
your elaborate calculation about lighting, which is puerile. 
What I said was that some of the extra electricity used 
“was accounted for by better lighting on the cars,” but you 
most carefully ignore the fact that the total operating costs, 
including the extra electricity, are :2d. per car-mile less than 
the average of those towns. You might have quoted me 
further when I said that ** the operating costs of Manchester 
were nearly 7d. per car-mile, as against 61d. in Wolver- 
hampton "—(.e., 6°85d, and 6°55d. per car-mile. 

If our operating costs were as great as the average of the 
39 other towns it would have made a difference of £674, or, 
compared with Manchester, £1,011 ; or what loss * might 
have been made if the overhead system had been in -use.” 
This speaks volumes for the efficiency of our staff and the 
care and attention of our engineer, Mr. Shawfield. 

One would imagine that you are very jealous of the 
success of the Lorain system in Wolverhampton, but any 
whip is good enough to beat a dog with. 

You are absolutely wrong when you say that ** passengers 
have to pay £960 more than the average passenger for the 
privilege of riding over Lorain Track." The extra *03d. has 
nothing to do with the question. If we had a universal fare 
of id. for whatever distance a passenger rode, the average 
fare would be 1d., and if we had any id. fares the average 
would be less than 1d. As a fact, we sell a considerable 
number of 14d. and 2d. fares (about 18 per cent. and 10 per 
cent. respectively), and consequently the average fare per 
passenger is over 1d.- 

You may just as well say that a passenger pays over Is. 
for the privilege of riding to Birmingham by the North- 
Western Railway, because a certain amount are also booked 
from Wolverhampton to Coventry or London, and naturally 
the average tickets issued at Wolverhampton Station are over 
1s. for each passenger. 

You imply that £4,790 had to be spent on renewals last 
year (2.¢., in maintenance and repairs). - Asa fact we spent 


e 


over £2,000 on renewals last year (under the head of main- 
tenance and repairs), have also charged the renewals account 
with £4,790 for further renewals in the future, and have an 
accumulated balance in hand of £8,800 in our *“ renewals 
fund " (ie. for permanent way, &c.), which may not have 
to be drawn on for many years. 

-~ You are pleased to quote such portions of my remarks to — 
the Council as you think fit. I told the Council that, “ If 
we were a limited company we should have a gross profit of 
nearly 7 per cent. to deal with, and could pay a dividend of 
9 per cent. easily and carry £4,790 to reserve after 
spending over £2,000 on keeping the concern in going 
order." 

I may remind you that “some time ago the Institute of 
Municipal Treasurers and Accountants and the Municipal 
Tramways Association appointed a joint committee to inquire 
into and report upon a standard form in which to present 
the accounts of municipal tramways undertakings. In 
January last copies of the form, which was unanimously 
agreed to by the Institute and the Association, were 
forwarded to the borough accountant and to the tramways 
manager, with a request that, in order to secure uniformity 
at the earliest possible date, the Corporation should adopt 
the form in respect of the financial year ending on March 
31st, 1905.” 

We are one of the few towns who have not adopted the 
* standard form." Had we done so, we should have shown 
a gross profit of over £15,900, or, after paying interest 


‘and sinking fund, a net profit of £4,983. 


I quoted Sunderland, who do keep their accounts on the 
“ standard form." They have the same length of route as 


we have, but their income was £64,445, against £37,272. 


They made a net profit of £5,735, the whole of which they 
placed to “reserve fund," £e. they made no profit if they 
had kept the accounts as we have. | 

The cost of testing and repairing faults in the Lorain 
System is very much less than the apparatus involved in 
keeping the overhead wires in order. [f a contact box gets 
out of order, it does not stop the traffic, as a car can skate 
over it, whereas a broken overhead wire causes a stoppage 
of the service of all the cars in the line of the accident. 

It is very difficult to find out the actual figures of other 
systems, but I took the trouble to get them out for 1902, 
and the average of such towns as supplied details worked out 
at*155 per car-mile, against our total costs of *115 lust year, 
or over 30 per cent. more. 

Liverpool last year had to keep a staff of 41 men and six 
tower wugons on hand, and their costs for four years, 
amounted to nearly £25,000, and worked out at 128 per 
car-mile. | 

On a small tramway system, such as Wolverhampton, it is 
absurd to expect a large contribution in aid of rates out of a 
total income of .£37,000. 

I repeat “I consider that our report is very satisfactory," 
and that I am glad we adopted the Lorain system (so, I 
believe, are the bulk of the inhabitants of this district). 

] have no wish for the centre of our town to resemble a 

bird cage. Electricity is always a source of danger, but in 
my opinion (and I think that the bulk of the people in this 
district agree with me) the overhead system is an infinitely 
greater source of danger than the Lorain. 
— With reference to the negotiations which my committee 
have had with the outlying company, I have no wish to 
satisfy your “spirit of curiosity." You may rest assured, 
however, that it is perfectly satistied with the agreement, the 
details of which were proposed by the company itself. 

As your article has been copied and referred to in the 
Press, I have forwarded this letter to our local papers. 


Charles T. Mander, 
Chairman of Woleerhampton Corporation 
Tramways Committee, — 
Wolverhampton, 
September 14th, 1905. 


[If Mr. Mander could have known what satisfaction he 
would give us by writing the above, he would not have 
written it. d | 

We pass over the apparent ruse to gain a week's 
advantage, which was obtained by posting the letter so that 
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it reached our offices .ast Friday morning, as we have bigger 
fish to fry. We have to thank the Wolverhampton Express 
and Star for their courtesy in holding over the publication 
of the copy of the letter which was sent to them on Thurs- 
day, until Friday, our publishing day. Naturally they 
thought that the Alderman was playing fair. 

Weask our readers to con Mr. Mander's letter, for therein 
' Hes our justification. We ask them to believe that this 
letter is a true sample of the bulk. Tt justly represents the 
kind of matter which has given Wolverhampton its Lorain 
system. , 

Wolverhampton, mind you, not Daisy Bank or Prince's 

End, or one of the other villages near by. 
f: The man who wrote this effusion has talked over a 
majority to try and to adopt a system about which 
neither he nor anyone else knew anything that was 
favourable to its commercial success. The thought makes 
us sad, for it involves so many intelligencies. 

Mr. Mander thinks it no shame to own that he misled 
his Committee, the Council ard the town by referring to 
£20,000 estimated profit when he meant gross profit on 
70 per cent. more route mileage than is constructed at this 
day, or could be constructed except by a reckless enthusiast ; 
and who but the same enthusiast could conceive that 
Wolverhampton could support an average five-minutes’ 
service over its complete system ? 

Then, again, although the preseut receipts of 11d. per 
car-mile are 1d. over the average of other towns, the town 
was told that 1s. per car-mile was to he expected, or 2d. per 
car-mile over the average, and it is well to remember that 
this glowing figure was forged from the financial experiences 
of a steam and horse tramway which could not pay its 
way. That extra 1d., to which Mr. Mander draws our 
attention, would give him £9,000 (2,170,000 miles x 1d.) 
towards a ne/ profit of £20,000. 

Are we to take it that chairmen of Tramway Committees, 
as a usual thing, press the spending of £200,000 of their 
ratepayers’ money on off-hand estimates such as these to 
which Mr. Mander lightly owns? But there is worse 
to come. 

We know the general ruling of local authorities with 
regard to depreciation, but we have never before seen in 
serious print (presumably the letter ¿s serious) the suggestion 
that money bought in the open market by an English 
municipality should be liable to the risks which used to 
attach to loans made to South American Republics. That 
is the only way in which we can interpret the statement that 
the “ airy " profit is bolstered by another £8,000 or £9,000 
which ought to have gone to sinking fund. Mr. Mander has 
had so much practice in talking “ municipal ” finance to his 
Committee, that he forgets when he is writing to people who 
have been in the heart of electric tramways ever since the 
first was promoted, otherwise he would have pulled himself 
up before talking as he did about repudiating loans. 

We drew attention in the article which has at last drawn 
Mr. Mander to the 194,000 units which were thrown 
away in Lorain equipment last year, but it appears that the 
more wasteful a tramway is, the more it benefits the town in 
which it is working, so long as the town also pays for the 
generation of electricity. If Mr. Mander owned a colliery 
and an ironworks, how much extra profit does he think he 
would make on the combination if he put down the most 
wasteful engines to drive his rolls, in order that more coal 
might be drawn to feed the boilers? Practically, the 
extravagance of one department is excused by saying that 
another is enabled to show better results thereby ! 

Mr. Mander proceeds to explain that he attributed some, not 
all, of the extra electricity to the better lighting of the cars. It 
is really quite a minor point, to what he attributed it, but 
the report of his speech reads “ the extra cost in units was 
accounted for, &c. . . .” 

We concede that we did “carefully ignore” the state- 
ment about the total costs being *2d. less than the average, 
but we said that we were without means to criticise certain 
figures which made up those costs, and in the light of 
Alderman Mauder's exposition of the principles which seem 
to govern the finances of a shaky department, we hold. that 
our negative attitude is justified. 

We endorse most cordially the tribute to Mr. Shawrfield’s 
efficiency, and we congratulate Wolverhampton on its escape 


from the even worse fate which would have overtaken it if 
the engineer had been one whit less enthusiastic and careful. 
We praise Mr. Shawfield, but do not envy him. 

We confess, at once, that the ** reasoning”’ is beyond us, 
which proves us “absolutely wrong " when we say that an 
increase of ‘03d. per passenger over the average fare 
obtaiuing in 39 other undertakings has cost Wolverhampton 
passengers £960 more than the average passenger over the 
lines of those undertakings. 

In the words of the King-jurist in the famous trial of the 
Knave of Hearts, * If there's no meaning in it, that saves a 
world of trouble, you know, as we needn't try to find out.” 

With regard to renewals, we implied nothing more than 
we said, and that was to refer to an item from the balance- 
sheet—“ contribution to renewals fund, £4,790.” 

Surely Mr. Mander did not expect us to quote the whole 
of his remarks to the Council. What is the good of talking 
about the fine time a company might have if it owned the 
Wolverhamp on Tramways? We have to deal with facts as 
they are, and they are incomplete enough. The balance- 
sheet shows £193 profit, when there still remains £4,688 
deficit to be written off the horse tramways. 

Does Mr. Mander propose to deal with this debt as he 
would like to deal with loans on capital account ? 

Either the Wolverhampton. tramways have earned a 
profit, or they have not. The form in which the accounts 
are kept has nothing to do with the present point. The 
borough treasurer declares that £193 represents the profit, 
and if no more than £193 can be handed over to the rates, 
or carried to next account, we do not see why the people of 
Wolverhampton should be pleased to hear that, if the 
standard form had been adopted, the result would have 
looked better. 

As to the statement that the average cost of maintaining 
the overhead work in “ such towns as supplied details,” was 
155d. per car-mile in 1902, we can only say that such 
figures are utterly abnormal, and an average taken over the 
English systems will not exceed *100d. A definite state- 
ment is made with regard to Liverpool only. Wolver- 
hampton tramways cover 10 miles Liverpool 100. How 
many testing cars and. testers would be wanted to watch the 
contact studs on 100 route miles of Lorain track? Would 
they cost less than one tower wagon aud crew per 17 miles, 
as in Liverpool ? The cost per car-mile of maintaining the 
overhead work in Liverpool during the last four years was 
as follows :— 

1904. 1901. 1902. 1901. 
'U94 '095 '127 "199 


The costs for 1901-2 were abnormally high, and 
we believe that they were due to insufficient inspec- 
tion and defective material, but the figures for the last 
two years are indicative of a imore normal state of 
affairs. We consider that the present cost of +115 for the 
Lorain system cannot he reduced with safety to the public, 
and it is not by reason of insufficient inspection that it is so 
much above the true average of overhead systems, for that 
is most elaborately and constantly performed. 

With Mr. Mander’s statements of personal opinion we 
need not concern ourselves ; our readers cau. judge how much 
they are worth; but we have serious doubts as to his 
authority to speak on behalf of “the bulk of the 
inhabitants of the district." What they think is well shown 
by the local Press.—Eps. E.R.] 


Earth Detecting Instrument. 


The problem’ propounded by * Mining Engineer " in your 
issue of September 15th—namely, to determine ** what 
allowance ought to he made for the capacity current, in 
order to have indicated daily the leakage current ^—is a 
somewhat complicated one. 

Taking the case of main B, figures for which are given in 
* Mining Engineer’s " letter, the capacity current flowing to 
earth throngh the instrument would work ont at something 
like 5°9 milliamperes, corresponding t£» a capacity of, say, 
aoth m.f. This capacity current, taken in conjunction 
with a leakage current of about *4 of a milliampere, is, of 
course, formidable, but it must not be forgotten that in the 


Vol. 57. No. 1,452, SEPTEMBER 22, 1905.] THE ELECTRICAL REVIEW. 


455 


case of main B the insulation of each core amounts to nearly 
a megohm. | M ! 

Assuming, iu the absence of precise information, that the 
actual’ load of the station (that is, 225 Kw.) is divided 
between the two mains A and B in proportion to the largest 
sectional area of each, the current carried by B would 


amount to, say, 110 amperes; and consequently the maximum | 


allowable leakage current would be 110 milliamperes from 
each main, compared with which the capacity current of 
579 milliamperes would be quite negligible, particularly when 
it is remembered that the two currents are in quadrature. 

Asa matter of fact, however, as the insulation resistance of 
the mains falls, less and less of tle capacity current will flow 
through the instrument, with the result that its influence on 
the reading will be even smaller than that just assumed, and 
may well be neglected. l 

From a knowledge of the capacity (obtained either by a 
direct measurement, or from data such as those given in 
“Mining Engineers” letter) it is, of course, always 
posible to draw out a diagram from which can be 
obtained the true léakage current ** within the meaning ef 
the Act." This, however, is a somewhat laborious process, 
and assumptions have to be made which may or may 
not be allowable in any particular case. 

The best plan is probably to regard the instrument as an 
indicator (as recommended by the Home Office rules), and 
to interpret the readings from time to time, should the 
deflections increase to any extent, by meaus of a direct 
measurement of the insulation, as has been done by “ Mining 
Engineer." If this is done the readings really become 
quantitative, which can never be the case so long as lamps 
or devices of that sort are used. 

In the case of direct-current systems, it may be well to 
remark, the problem is a comparatively simple one, owing 
partly to the fact of there being only two mains to be con- 
sidered, but more particularly owing to the capacity of the 
cable being without effect on the results. In this case, the 


instrument readings can be at once interpreted by means of’ 


a direct reading table, and the leakage current, as well as 
the insulation of each main, read off. 

It will be observed that I have throughout dealt with 
main B only, and this is owing to the fact that in the read- 
ings given for main A,some mistake must, I think, have 
crept in. A deflection of 33 milliamperes on each phase 
does not seem to me possible on an insulated system, as it 
would indicate that when the instrument was connected 
between any of the mains and the earth, the potential 
difference between that main and earth was unaltered 
thereby, which is clearly impossible in view of the fact that 
the insulation of each main is more than 20 times that of 
the instrument. The only explanation I can suggest is that 
in some way or other the neutral point of the system (if it 
has one) must have become earthed, so that the system is 
not in reality an insulated one. In that case a reading of 
some 30 milliamperes might well be expected. The addi- 
tional current cannot well be duc to capacity in this instance, 
owing to the fact that the capacities are evidently balanced, 
so that they will not enter into the problem at all. 

I notice with envy the extreme accuracy with which the 
insulation resistance has apparently been measured (to more 
than one part in 500,000). Probably, however, this is 
. merely because the results have been worked out by means 
of logarithms. | 

Kenelm Edgenmbe. 

Westminster, Seplember 19th, 1905. 


Telephone Amenities. 


_T have recently received two peremptory requests from the 
National Telephone Co. to pay them a deposit of £1 in respect 
of call fees in connection with my telephone subscription. At 
the time of their first application I had used 225 calls out 
of my 360. At the time of their second request I had still a 
balance of 100 calls in my favour, and yet their notice ends 
thus :- * Unless payment of the amount is made forthwith 
the company regrets that it will have no option but to decline 
to put your calls through." According to my present rate 
of making calls it will be another three months before the 
company is entitled to ask for a further prepayment deposit. 

If they adopt the same means with all their subscribers 


and receive a deposit many months in advance of the time 
it becomes legally due, it must be very much to their 
advantage. 

It would be of interest, I think, to many subscribers if 
you could state what the legal position is under such cir- 
cumstances as those recorded above ; it appears to me to be 
little short of attempted blackmail. 


g | W. P. Adams. 
Westminster, September 19th, 1905. 7 


`~ 


Trolley Reverser from India. 


Folks at home are apt to imagine that in the land of 
tigers and other wild things, engineering is rather in keeping 
with the tigers, &c. As I read my Review, which 1 
receive only fifteen days old, I hasten to dispel the tiger 
engineering idea. . 

I was much interested in your description of Ward’s 
patent trolley reverser, described in the Review on 
August 11th. 


fo. 
s eo x» a OX NV 
^ 


Some two months ago I began to work on a scheme to 
automatically reverse the trolley poles at our new car-shed, 
which contains six roads. Enclosed are two photographs 
of a small model of the scheme, also a plan of the overhead 
equipment for one road, which I think you will agree needs 
no explanation. : mE 
A protection has been taken out for the arrangement in 
India. i 


- Madras, August 31sl, 1905. 
[We congratulate our correspondent on his ingenuity, and 
regret that the photographs were not suitable for repro- 
duction.—Eps. E.R.] 


J. F. Jones. 


Wire Bridge for Cable Testing. 


Iu your issue of August 25th, 1905, I note that in an 
article written by Mr. G. C. Knight there is described a 
“ fault ” localising form of wire bridge for cable testing. I beg 
to state that, curiously enough, this identical form of instru- 
ment was constructed and used by myself, aud others, in 
Bermuda in the year 1894, and I have used it, and others 
at other stations, fairly continnously ever since. 

Practically, I have found it a most excellent means of 
localising “earths ” in lengths of cable. EN 


The scale in my instrument was divided into tenths and 
hundredths. Whatever the length of cable tested was repre- 
sented on this sale. Zero was in the centre of the scale. 

I append a rough electrical diagram of eonnections. . 

E 


% 
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The use of an accurate resistance coil by a suitable 
modification converts it into an excellent ** Wheatstone’s 
Bridge." 

J. Palmer, 
Quartermaster-Sergeant (Mechanic & Electrician), 
Royal Engineers. 


Cardiff, Seplember 17th, 1905. 


Finding Fault. 


The articles and letters on fault finding are very interest- 
ing (mostly fiction) and amusing. It appears that by. the 
time one has unravelled a man’s pet methods and made 
allowances for all the complaints of other men on them, 
appearing in the following issues, the only faults that 
can be found are likely to be those that the fault finders 


find with each other. 
: D. 


Municipal Trading. 


I have before me, as I write, a pamphlet issued by the 
Lowestoft Corporation Electricity Department to their 
consumers extolling a certain make of incandescent lamp, 
and stating that they are prepared to supply the same at 
cost to them, purchasing large quantities. 

Now, Sir, we ratepayers have heard a great deal lately 
anent municipal trading, and doubtless, where it reduces 
our rates, it is a very fine thing ; but where, as in the 
present case, that same trading reduces our business with- 
out affecting our rates, I. think it is only right to protest 
against a most unfair competition. ` 

This pamphlet goes on to state that, “ These lamps, by 
consuming less current, reduce the consumer's bills." — 

I am not directly connected with any branch of the 
electrical industry, except through my meter, and so may be 
in error, but I have always understood, in common with the 
other “ individual in the thoroughfare,” that the greater the 
demand the lower the rating. 

I should really like to hear the views of some of your 
technical readers on this subject, as if this practice is likely 
to spread I may look for active competition in the prices of 
half-shoulders and lamb chops. 

E. J. Cunningham. 

Catford, September 19th, 1905. 


Localisation of Cable Faults. 


An error unfortunately occurred in our reproduction of 
fig. 1 of Mr. Henry Joseph’s article under the above heading 


last week. We reproduce the figure showing the correct con- 
nection, which was doubtless easily guessed by readers of 
the article. 


We regret that, owing to the pressure on our “ Corre- 
spondence ” columns, we have been obliged to hold over 
several letters which came to hand on Wednesday morning. 


Mill Gearing.—The * UNBREAKABLE" PULLEY AND 
MILL Guanine Co., LTD., of Manchester, have secured the con- 
tract for the complete equipment of the new mill of the Radcliffe 
Loom and Power Co., Ltd. Radcliffe, Manchester, with their 
“ Unbreakable” W. I. pulleys, swivel bearings adapted for 
“ Diamond" lubrication, couplings, and bright turned Siemens- 
Martin steel shafting, for the production of which they have a large 
and up-to-date plant. 


BUSINESS NOTES. 


Electrical Enterprise in Mexico.—It is reported that 
the MExicAN ELEcTRIO Licut Co. has been formed as a Canadian 
company at Montreal with a share capital of £240,000 and an 
obligation issue of £240,000. The company owns the concession 


for the exploitation of the waterfalls of Necaxa, and takes over 


the property of the Compagnia Explotadora de las Guerzas Hydro- . 
Electricas, of San Ildefonso, and of the Gas and Electric Light Co. 
Another scheme relates to negotiations which are said to be pro- 
ceeding both in Berlin and London with a view to the establish- 
ment of a large electrical undertaking in Mexico, both for lighting 
and power purposes. It is reported that the constitution of this 
new company will take place in October. 


Sunbeam Lamp Bulbs,—We recently referred to the 
fact that glow lamp bulbs are not usually made by British lamp 
manufacturers, the reason being the great difference in cost between 
British and foreign bulbs. Had not the glass manufacturing in- 
dustry been hopelessly crippled years ago by the trade union, we 
might to-day have been errs bulbs, instead of importing 
them. However, it appears that the trade is not quite extinct in 
the North, its ancient centre, for the SuNBEAM Lamp Co., LTD., 
manufacture both the glass and the bulbs themselves at their own 
glass works in Gateshead. The Sunbeam lamp is thus entirely 
English-made. 


* Hygienea" Telephones.—The accompanying figures 
show a novelty which is being introduced by the STERLING TELE- 
PHONE AND ELECTRIC Co. (late Berliner) Repeated attempts have 
been made to do away with the foul odour emanating from the 
mouthpiece of a transmitter that is frequently used, with little 


success ; the Sterling Co. have gone one better, and done away with ~- 


! 
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the mouthpiece. It might be supposed that this would hinder the 
efficiency of speech reproduction, but this is not the case; on the 
contrary, we can vouch for the fact that excellent results can be 
obtained with these hand-combinations, while their appearance and 


. convenience leave nothing to be desired. 


Fig. 1 shows a domestic set, with automatic hook and push 
button for fitting on existing electric bell circuits, calling one way 
or both, as specified ; fig. 2 shows a more pretentious instrument, 
containing an induction coil and bell, and capable of speaking over 
considerable distances. A neat table pattern is also made. Pam- 
phlet No. 101 gives full particulars of this new line. 


Liquidation.—In the Vacation Court on Wednesday, 
before Mr. Justice Bray, Mr. Bramwell Davies, K.C., asked for a 
compulsory winding-up order in the matter of the LESLIE WALKER 
INSTANTANEOUS FIRE DETECTOR AND Fire Inpicator Co., LTD., 
on the petition of Mr. C. J. G. Stenning. Counsel for the company 
asked fora further adjournment on the ground that negotiations 
were in progress for the sale of the company's patents, and there 
being no affidavit setting out this fact, his Lordship madethe usual 
compulsory winding-up order. 


Pressed Steel Valve Bodies for Superheated and 
High-Pressure Steam.—Cast-iron has long been condemned as 
a material for valve bodies, except for low-pressure steam. It is 
weak, brittle, and unreliable, and has caused many accidents. Cast 
steel is now much used in its stead, but it is liable to blow holes, 
and it is very apt to be warped out of shape in the casting. It is 
also not an easy material to machine. With the high pressures 
now in vogue, and the high temperatures of superhcat employed, a 
really sound and reliable material is much required for valve bodies, 
and for this purpose there is at present nothing to equal mild steel. 
Acting on this belief, the CRUSE CONTROLLABLE SUPERHEATER Co. have 
brought out a new form of valve. The body is hydraulically pressed 
in two parts from stout mild steel plates, and 'these pressed halves 
are rivcted together with a central diaphragm plate. This dia- 
phragm forms the division between the inlet and outlet openings of 
the body, and it carries the valve seating of nickel steel. The valve 
and the spindle are also of nickel steel, gun-metal not being a 
reliable alloy at the temperature of superheated steam. The 
openings for the spindle are flanged to take a steel closing plate 
which carries the gland and pillars, and the whole of the construc- 
tion is specially devised for the arduous duty of being safe and 
tight under the most stringent modern conditions of pressure and 
temperature. 


Milling Machines.—We have received from Messrs. 
ALFRED HERBERT, Lrp., a catalogue of their milling machines, 
which is more than a mere catalogue, because in it are illustrated 
various special milling operations which help the user of machines 
in selecting methods for doing work. Then there is a form given 
for the keeping of records of work with a view to keeping perform- 
ance up to the mark, as well as to serve as a guide for making 
estimates and setting prices. Instructions are given for the 
installation and genera! adjustment of machines so as to ensure best 
working results, each main detail being taken in turn, and there 
are practical notes and suggestions interspersed. Short, but none 
the less of value, is the page on how to prepare work for milling. 
Thus, painting and japanning are sometimes advantageously to be 
done before milling any surfaces. This may waste a little paint, 
but it will often save much time and labour. The importance of 
pickling and how to carry it out are emphasised, and, finally, there 
is a section deseriptive of milling cutters, and some excellent 
remarks on pitch and its effects. Illustrations, tables and prices 
of the usual forms of cutters are added, with arbors, callets, chucks, 
and a table of cutting speeds. The machines for which all these 
tools are intended are fully illustrated and described in the earlier 
part of the catalogue. 


Electricity in Sweden.—In a publication recently 
issued by authority of the Swedish Government on the trade, 
industry, &c., of Sweden, are several interesting notes regard- 
ing electrical development in that country. The electrical in- 
dustry there has undergone an immense development during recent 
years. Concerning the resources of water-power, an approximate 
caleulation was recently made by Prof. Arrhenius, according to 
which the total supply was estimated at 4,000,000 H.P., and the 
reflection was made * that probably 10 to 20 per cent. of the motor 
power at present requisite for the industries and rail traffic of the 
whole world could be furnished from Swedish waterfalls.” Even 
taking into consideration that the greater proportion of this 
abundanee of power is located in parts of the country where it 
cannot at present be profitably utilised, there is sufficient 
supply of power for the needs of the country itself for a long time 
to come in waterfalls suitably located in the southern and central 
parts of the country. A certain number of these are already put 
to use, chiefly for the mining and iron industries, 

The first transmission of electric power of great significance 
was carried out in 1891-2 from Avesta, on the River Dalelfven, to 
the Norberg mining district. Subsequently there bave arisen in 
quick succession a number of such transmissions of considerable 
dimensions. At several large iron works, such as Sandviken, 
Fagersta, Hofors, &c., the rolling mills are worked by three-phase 
electric motors. The first rolling mill motors were erected in 
1894-5 at Hofors (200 u.p.); the largest motor for this purpose is 
to be found at Fagersta (600 H.p.). They are generally of the 
“Tandem” system, elaborated by the General Swedish Electric 
Co., Ltd., at Vesteras. Rolling mills with continuous current are 
set up at Nykroppa, constructed by the Electrical Co., Ltd., 
“ Magnet,” at Ludvika. At several places enriching works for the 
utilisation of poor ores have been established, where the enriching 
is carried out by means of magnetic ore separators of Swedish con- 
struction. The Sandviken works possess one of the largest power 


distributing establishments where 2,000 m.P. are distributed on ` 


some 80 motors. Where water-power is not available, the distribu- 
tion is made from a steam-driven station, as at the Aktiebolaget 
Separator in Stockholm, the Falun Carriage Factory, the Hoganas 
Coal Mines, a number of sawmills in Norrland, &c. 

For electro-chemical industries large quantities.of power are con- 
sumed, as at the Mansbo chlorate factories, 3,750 m.P.; the Alby 
carbide factory, 2,000 H.P.; and at a Trollhattan factory, 3,000 B.P. 
At the Gysinge works a great quantity of the power is used for 
electrical steel smelting according to the Kjellin method. Such 
steel smelting is also carried on at Brattfors on the Héroult 
method. 

Electric railways are principally in use only for small goods 
traffic; these lines use a continuous current at 500 to 600 
volts. For passenger traffic there is a narrow gauge railway 
from Stockholm to  Djursholm. The question of running 
the State railways as sell as the larger private railways by elec- 
tric power has received earnest consideration. Electric tramways 
exist in Stockholm, Gothenburg and Helsingborg, and are in 
preparation in certain other towns. ` 
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Among the 93 towns in Sweden, 53 had at the time of writing 
introduced electric light, which is furnished either from works 
conducted by the respective communities or concessioned com- 
panies, and several others were intending to erect central electric 
systems. The largest central station for electric lighting is im the. 
capital. In 1890-1 a steam plant of 2,000 H.P, was built, furnishing 
the current on a three-wire system with a tension of 2 x 110 volts. 
The machines are assisted by large batteries. Owing to the 
large increase of consumption these works became insufficient, 
and in 1903 a new larger steam station was built outside the town, 
planned for 16,000 u.r., which, by a three-phase alternating cur- 
rent at 6,000 volts, furnishes the electricity to four sub-stations in 
the town. From these a continuous current of 2 x 220-volt tension 
by means of asynchronous motor-generators, in connection with 
storage batteries, is distributed. Several towns are lighted by 
power derived from waterfalls, and in many cases the old steam 
stations have been enlarged and supplemented by transmission of 
water-power. 

The electro-technical industry in Sweden has. made great pro- 


, gress during the last decade. At first electrical machines, as well as 


other electrical articles were imported, the principal furnishers being 
the large German firms, Gradually, however, the home machine 
industry has developed to such a degree, that at present it is able 
successfully to compete with forcign countries. The largest Swedish 
factory is the Allmänna Svenska Elektriska Akticbolaget, at 
Vesteras. Luth and Rosens Elektriska Aktiebolag, in Stockholm, 
commenced the manufacture of electrical machines in 1897. Of 
late, two energetic companies have sprung up, the Joint Stock Co. 
Magnet, Ludvika (1900), and Arbra Mekaniska Verkstad (1903). 
Some smaller factories (chiefly for the manufacture of small 
motors) have been in existence, but most of thein have ceased their 
activity. Other electrical material than machines is still for the 
greater part being imported. Arc lamps are partly manufactured 
in the country, as are also electric wires and cables and porcelain 
insulators. 

The great importance of electric power transmission and 
distribution for the industrial development of the country, espe- 
cially with regard to the utilisation of accessible natural forces, 
has, during later years, necessarily attracted the attention of the 
law-riving authorities, who have taken measures for promoting and 
controlling the establishment and subsistence of electric concerns. 
These measures place Sweden iu a very advanced position as regards 
legislation in this respect. 


Improved Chain-Grate Stoker,—The ordinary chain- 
grate stoker is a collection of short cast-iron bars carried by a 
series of transverse pins or rods like a link belt. Where the chain 
grate thus formed, bends in passing over the end rollers, the links 
open out, and the chain becomes very open and lets in an excess of 
air. 'lhis open end, if not covered by the damping plate, admits 
ash and clinker, and a hard lump may prevent the grate closing 
when it reaches the straight position again, and thus place a 
great stress on the link pins or rods. In the Miller-Bennett chain 
grate, which has been acquired by Messrs. Bennis & Co., each short 
link is eut away on one side, and has a projecting boss on the 
other side, and when erected the links fit closely together and 
move round the terminal roller without causing any projection or 
opening in the chain. There are no through rods, but each line of 
links is complete in itself and independent of the other. No 
openings for clinker to enter are left, and the chain asa whole is 
relieved of much stress. To this improved grate a water-cooled 
dumping bar is provided, and the rear end roller is solid faced so 
as to minimise the influx of air through the grate where bare of 
fuel. The chain grate is ideal ın respect of its self-cleansing 
property, but all chain grates burn their tires thin at the rear end 
and admit an excess of air. The improved grate gets over a part of 
this trouble, and is altogether a great improvement upon the old 
form of chain grate. This class of grate is, of course, applicable to 
mechanical stokers of the coking variety. 


A Cape Town Lawsuit.—We have received particulars, 
from a South African correspondent, of an action which has recently 
occupied the Courts at Cape Town (Hon. Mr. Justice Maasdorp). 
The case was that of HERRON v. TORQUE ELECTRICAL ENGINEERING 
Co., AND OTHERS, and it occupied the Court a number of days, after 
which judgement was reserved, it being subsequently delivered on 
August 14th. The action was brought by George Frederick Herron, 
an engineer, at present of Cape Town, against Edmund William 
McLachlan Thomas, in his capacity as trustee in the insolvent estate; 
the British General Electrical Co., the Telegraph Manufacturing Co. 
(Colonial), Ltd., Stewards & Lloyds (S.A.), Ltd., and Siemens, Ltd., 
all of Cape Town, to have an order of sequestration superseded and 
discharged against the plaintiff, for a preferent claim for £1,000 in 
respect of two dynamos pledged to the plaintiff, and £2,500 
damages. 

The declaration set out that on a petition the Torque Electrical 
Co. was provisionally sequestrated, and among five partners the 
name of the plaintiff was included. On thereturn of the summons 
in connection with the making of the order final, the plaintiff 
appeared, and filed a short affidavit denying that he was a partner in 
the Torque Co. The Court pronounced final sequestration against all 
the partners, but gave leave to the plaintiff to bring an action to 
prove he was not a partner. The last four defendants maliciously 
instituted proceedings in insolvency against the plaintiff as a 
member of the Torque Co., and caused the plaintiff's name to be 
included in the order of sequestration. The plaintiff had never 
been a partner of. the Torque Co.,and never held himself out as 
such, but on the contrary, he frequently represented to the last four 
defendants that he was not such a partner, and by reason of his 
name appearing he had suffered damages in £2,500. On November 
10th, 1904, the plaintiff agreed with the Torque Co. to endorse a 
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bill for the sum of £1,000, the said company undertaking to deliver 
three dynamos to the plaintiff as security. The plaintiff had ulti- 
mately to repay the amount to the bank. After the sequestration, 
the first-named defendant took possession of the dynamos, and the 
plaintiff claimed to rank as a preferent creditor to the amount of 
£1,000, for an order declaring the plaintiff not a partner, and super- 
seding the final order of sequestpation against him as against the 
first defendant, and as against the last four defendants judgement 
for the sum of £2,500, with costs. 

The defendants, iu their plea, admitted the order of sequestration, 
but submitted that the claim for damages was bad in law and dis- 
closed no ground for action. The proceedings were not maliciously 
taken, but were dona fide, and taken -on reasonable cause. The 
Torque Co. commenced business in Cape ‘Town in September, 
1904. The business was conducted by the plaintiff and Neale, both 
of whom gave orders to the Torque Co. for goods to be supplied, 
and in general the plaintiff carried on the business, and led the 
defendants to believe that he was a partner in the Torque Co., 
which had a contract to supply light to the Cape Town Exhibition. 
The defendants did not admit that the plaintiff paid the company 
the said money, or that the company delivered the dynamos to the 
plaintiff. The defendants further alleged that the pledge was made 
when the company's liabilities exceeded its assets, aud at a time 
when insolvency was contemplated, and was, therefore, undue 
preference, under the Insolvency Ordinance. In reconvention they 
claimed that the pledge should be set aside. The replication denied 
that the plaintiff carried on or conducted the business, or that he 
led the defendants to believe he was a partner in the company. The 
Nealeron Co. was formed to assist the Torque Co. with the 
contract. 

We have not space to report the hearing in detail. Those who 
wish to follow the matter more fully, will find an account of the 
proceedings in the Cape Tines for July 6th, 7th aud 8th, and the 
judgement in the issue of that paper for August loth. At the 
conclusion of his judgement, Mr. Justice Maasdorp said :— 
“ Although I hold that Herron was no partner in Torque, and do 
not go into the question of estoppel, still circumstances did exist 
which led to the reasonable belief in the partner of the four last- 
mentioned defendants that Herron’s interest in the business was 
such that he might in law be regarded as a partner, and I am of 
opinion that they did not act maliciously in the legal proceedings 
taken by them. The plaintiff sets up a claim against the insolvent 
estate of the Torque Co. for £1,000, and also claims a right of 
pledge for this debt in respect of certain machinery, But it seems 
to me he has mistaken his remedy. The machinery for proving 
debts and setting up preferent claims is provided by the Insolvent 
Ordinance, and the plaintiff must proceed in the ordinary wav. 
But Lam quite prepared to express the opinion that the pledge was 
never validly constituted. The machinery remained in the 
possession, and under the control of Neale, and at the time of the 
alleged delivery was actually still in the course of erection for use 
by Neale. The Court will order that the fiual.order of adjudication 
be varied by striking out the name of Herron as partner in the 
Torque Co. Defendants to pay the costs.” 


Charges of Fraud,—At the Worship Street Police Court 
last weck, a Frenchman was brought up on remand on a series of 
charges, including obtaining a voltmeter from the Walsall Elec- 
trical Supply Co., 116, City Road, E.C. According to the evidence 
for the prosecution, the prisoner, on August 11th, called at the com- 
pany’s place and asked the price of the instrument, saying that he 
was from the firm of Collins & Collins, 33-4, Chancery Lane, with 
a view to placing orders should the price list prove satisfactory. 
He was supplied with lists, and went away ostensibly to submit 
them to his “ firm"; but he returned an hour or so later and asked 
for a meter “ on approbation.” One was handed to him, and nothing 
more was seen or heard of him until after his arrest, but meanwhile 
the meter had been returned to the company’s place by a lady. 
Evidence was given by the caretaker of the Chancery Lane building 
indicated, but neither the prisoner nor the firm mentioned by him, 
was known there. Then came the police evidence and the accused’s 
pretty free knowledge of English. Detective Ratlitf deposed that 
about noon on the 5th inst. he was in company with Detective Mold 
in Central Street, E.C., when he saw the prisoner. Belicving him to 
be a person who was “ wanted” on another charge, he followed him 
to Golden Lane, where he entered the premises of Messrs. Mackie 
and Co., dynamo makers. He called him out and told him he 
answered the description of a man who, by means of a trick, had 
stolen a voltnieter. He was told he would be taken to the police 
station, whereupon he admitted he had the meter, and added, “If 
they won't charge me they can have their meter back Wehave not 
done fraud. If they wil! not charge me I will get the meter back 
in 24 hours, and pay thein for their trouble. If people are so silly 
as to part with their things like that, I can't help it. Just now the 
meter is in Paris.” The prisoner, who insisted on a French inter- 
preter being employed, was committed for trial. He had been 
lodging off Euston Road. 

William Leslie and Frances Cheeseman, who have been wanted 
for some weeks on the charge of being concerned with Webber and 
Rosenberg, of Putney, in the alleged electrical frauds case in London, 
already reported, were arrested at Aberystwith on Saturday last. 
It is stated that the police found £6,000 in sovereigns and notes, 
and other property amounting altogether to £7,950 among their 
belongings. 


Forbes v. Neal.—In the Vacation Court on Wednesday 
before Mr. Justice Bray, the case of Forbes v. Neal came on for 
hearing, on à motion for judgement in default of defence. "The 
defendant, John Edward Neal, was stated to be an electrical engi- 
neer carrying on business in various parts of the world, with a 


^ 


branch in England. "The plaintiff, William Samuel Forbes, entered 
iuto partnership with the defendant and paid a sum of £250 as 
premium. He now alleged that he had been induced to enter into 
the partnership by misrepresentations as to the position of the 
English branch, and he claimed rescission of the partnership agree- 
p PE a return of the premium. His Lordship made the order 
asKea Tor, 


Consular Notes.—AcstraLtA—In a recent exhaustive 
report on trade conditions in Australia, the German Commercial 
Attache at Sydney observes that the Australian Commonwealth has 
relatively speaking, one of the finest tramway systems in the 
world; and of all the States, New South Wales, with its chief town 
Sydney, has, perhaps, the best service. Consequently the tram- 
ways create a good demand for electrical and other material 
Owing to the extended nature of Australian towns, a very good 
field exists for tramway undertakings, in which the several Govern- 
ments are taking great interest. 

Bouivia.—In a report on Bolivia, recently published by the: 
Bureau of American Republies, Washington, it is stated that 
Sucre, La Paz, Cochabamba, and Potosi aff. rd positive advan- 
tages for the establishment of electric light plante operated by 
hydraulic power. The first of these cities can utilise the waters 
of the Cachimayo River, which is but a shor: distance from the 
town; the city of La Paz can use the Choqueyapu River, which 
flows through its centre; the city of Cochabamba can utilise the 
waters of the Rocha River, and especially those of the Colomi 
River, which, at a distance of 30 kilometres from the city, has o 
fall of more than 100 metres; and the city of Potc«i can use the 
waters of the neighbouring lakes. The righ s of the companies 
which may establish this class of industry are duly protected by 
law. In 1888 an electric light plant was e:tablished in La Paz, 
and the power house was located in the upper part of the city 
in order to use the water of the river. Ti contract now in force 
between the municipal council and this company contains the 
following clauses :—The company agrees to light the city, using 
for this purpose 425 incandescent lights cf 16-c.P. each and 
eight arc lampe of 5,000-C.P. each. On moonlight nights the 
company furnishes no light to the city, and on other nights only 
until 1 o'clock in the morning. The municipal council pays an 
annual subsidy to the company of 26.020 bolivianos (about 
£2,000), püsables monthly in advance. The duration of the pre- 
sent contract is eight years, of which over five have expired. By 
decree of May 8th, 1858, importers of machineiy for any maru- 
facture or industry unknown before in the Repmblic are guaran- 
teed an exclusive privilege for 10 years. This term may be ex- 
tended by legislative enactment. Municipal governments pay 
subventions only for public service, leaving the companies free 
to contract with private individuals in such terms ae they may 
deem most convenient. In addition to the ponte already men- 
tioned, where water could be utilised as power, responsible com- 
panies or individuals desiring to establish n:w industries in the 
country have the right to select any other place for the erec- 
tion of the plant, with the privilege of extending their operations 
to other parts of the country. A concession would be granted 
permitting the use of the national waters, provided that, after 
generating power from the same, the waste waters are returned 
to the streams from whicli they were originally taken. In case 
of a joint stock company, organised for the purposes mentioned, 
it would have to pay to the State 2 per cent. per annum of its 
net profite. At the expiration of the concession, the Government 
may grant other companies desiring to engage in the same line 
of business concessions equal to the original, and, all things 
being equal, no preference is given to any particular company. 

SPAIN.— T'he Austro-Hungarian Consul at Sevi:le in a recent 
report states that a manufactory for the production of electric 
lampe was started in that town on a great scale. but that it ie 
now closed owing to dissensions which have arisen botween the 
directorate and the shareholders of the company. 

TcnkEY.— The Austro-Hungarian Consul at Salonica reporting on 
the textile trade and industry of Turkey, observes that a new yarn 
spinning mill worked by hydraulic plant of 250 H.P. was last year 


put into full working at Karaferia. 


Dinner.—In connection with the cricket match which 
was to have been played on Saturday, the 9th inst., between 
Veritvs! Birmingham Cricket Club v. Veritys’ London Cricket Club, 
and which unfortunately had to be postponed owing to the inclemency 
of the weather, the two teams and other members of the staff, 
both from London and Birmingham, dined together at the Cafe 
Monico at the invitation of the company, under the chairmanship 
of their London director, Mr. C. S. Northcote. A most enjoyable 
smoking concert was subsequently held, the visitors returning to 
Birmiugham by special saloon, shortly after midnight. 


Lamb Bros. v. Garnett & Rene.—Iv the Vacation 
Court on Wednesday, before Mr. Justice Bray, the case of Lamb 
Bros. v. Garnett & Rene was mentioned in a motion for an injuuc- 
tion to restrain infringement of patents relating to sparking plugs. 
It was now stated that the defendants had. admitted the infringe- 
ment and were prepared to submit to a perpetual injunction and to 
pay an agreed sum as costs. 


Colliery Development.—The Consett Iron Co., Ltd., 
are about to. equip their Chopwell and Garestield Collieries with a 
complete electrical installation, which presents some novel features. 
The current will be generated at the Chopwell Colliery at a pressure 
of 625 volts three-phase. Part of it will be raised ty a pressure of 
3,000 volts and transmitted to the Garestie |. Colliery, at which 
point it will be reduced again to the wu. t£ pressure of 625 
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volts. This will be one of the first high tension installations 
carried out to the. new Home Office Rules. The order for the work 
has been placed with Messrs. BRUCE PEEBLES & Co., Lp. 

Messrs. BARBER, WALKER, of Nottingham, have placed a con- 
tract with Mr. P. J. Mitchell, of 52, Queen Victoria Street, E.C., for 
the generating plant required at their new Bentley Pit, near 
Doncaster. This contract consists of a complete central station, 
including two 500-Kw. low pressure turbines with accumulators, for 
the use of exhaust steam on Prof. Rateau's patent system, together 
with the necessary three-phase alternators, exciters, motor- 
generators, switchboard, cables, condensing plant and cooling 
tower; also for two high-lift Rateau patent centrifugal pumps 
direct coupled to totally enclosed watertight 600-B.H.P. motors, 
water-jacketed, with vertical spindles for suspension in the shafts, 
each pump being capable of delivering 2,000 gallons of water per 
minute to a head of 600 ft. 


Smoke Nuisance.—Quite a spirited correspondence has 
been taking place for some time past in the daily Pres anent the 
smoke emitted from the chimneys at the Neasden power station. 
A marvellous flow of language and fertility of invective are exhibited 
by the writers, and the local authorities are being even more 
roughly handled than the railway company. 


Cooling Towers.—Messrs. RICHARDSONS, WEST- 
GARTH & Co; LTD., of Hartlepool, have secured an order through 
their Glasgow agents, Messrs. A. R. Brown, McFarlane & Co., Ltd., 
for three natural draught chimney-type cooling towers for a total 
capacity of 255,000 gallons per hour, to be erected in the new 
works of the Kosmoid Tube Co., Ltd., at Dumbarton. They are 
also supplying another tower to deal with 50,000 gallons per hour 
to the Scottish House-to-House Elec.: icity Co., Coatbridge. These 
towers will be fitted with the makers’ new patented machine- 
moulded splash bars. 


Russia and the United States.—A communication 
from the Czar, abolishing discriminating duties on American 
imports, was received by President Roosevelt on September 10th. 
These differential duties were first imposed in 1901, and ranged 
from 20 to 30 per cent. extra on such articles as manufactures of 
iron and steel, machinery, sewing machines, meters, dynamos and 
locomotives. Commenting on the news, the New York Times says 
that the retaliatory duties had the effect of giving English and 
German manufacturers an uncontested market in Russia. 


Safety Pliers Carrier.—A neat safety lock carrier for 
pliers and tools has been brought to our notice by the makers and 
inventors, MEssns. CASTELL & GIBP, of 247, St. John Street, B.C. ; 
the device, which is being patented, is illustrated herewith. Fig. 1 
shows it arranged for clipping on the waistband, while figs. 2 and 3 
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show it iu connection with a belt. he pliers or other tools are 
held in a spring clip so that they cannot fall out, whilst they cau 
readily be released from the clip whenever wanted for use. An 
electrical wireman who has lost his pHers is a helpless mortal, and 
this handy applinnce should go far to prevent such a disaster. 


Trade Announcements.—The name of the Berliner 
Telephone Manufactaring Co. has been changed to the STERLING 
TELEPHONE AND ELECTRIC Co. The proprietorship and manage- 
ment of the company remain unaltered. We understand that it is 
the intention to set up a factory in this country at an early date. 
The City address is 200, Upper Thames Street, E.C., as hitherto. 

The ELECTRICAL TRADES ENGINEERING Co. have moved their 
office from York Place, Baker Street, W., to their head office and 
works, Crown Electrical Works, 2. Mavgrove Road, Brondesbury, 

London. All communications should be addressed there. 


. Bankruptcy Proceedings.—HorxEs & McCarnuw.— 
At the Blackburn Bankruptcy Court on September 13th, the 
examination of Alexander Holmes and Alexander McCallum, 
trading as Holmes & McCallum, electrical engineers, of the Crown 
Works, Darwen, was closed. ; . 
ROBERT Pries, Electrical Sundriesman, 75, City Road, E.C.— 
First meeting, September 25th ; public examination, November 3rd 
—both at Carey Street, | | : 


Cricket.—HaxwxERnsMITR v. BrguINGHAM.—On Satur- 
day last members of the cricket section of the General Electric 
Co.’s Athletic Club, from Witton Works, Birmingham, journeyed 
from Hammersmith to play the annual cricket match with the 
Robertson electric lampmakers. Although Birmingham brought 
with them an extra strong team, they finally suffered defeat by 18 
runs, and had by force to take back the wooden spoon to Birming 
ham. The finish of the match was very exciting. The last six- 
wickets with Birmingham fell down for seven runs. After the 
game, both teams and their friends were invited to dinner at the 
Brook Green Hotel, where the chair was taken by the president of 
the Robertson Lampmakers’ Club, Mr. C. Wilson, After the dinner 
a smoking concert was held. 


Book Notices.—Preeis d Hydraulique.— La Houille 
Blanche. By R. Busquet. Paris: J. B. Bailli¢re & Fils. 1905. 
Price 5 fr.—The possession of mountain summits crowned with 
accumulations of snow and ice has been made a precious heritage by 
the development of electrical transmission of power, and this inex- 
haustible store of energy has appropriately received the name of 
houille blanche —white fuel—in contradistinction to its rival, coal, 
the *' black bread," as the author calls it, of industry. In order to 
utilise to the best advantage these natural resources, which France 


shares with her neighbours in the Alps and Pyrenees, a knowledge - 


of the theory of hydraulies is indispensable, and in his book 
M. Busquet has endeavoured, with a considerable degree of success, 
to present his readers with the whole of the theory and calcula- 


. tions necessary for the construction of hydraulic works and 


machinery, but without recourse to advanced mathematical 
methods such as are generally involved. The work naturally 
abounds in rules and formule, but these are of a simple character, 


within the grasp of the average student or engine?r. The theory of 


the flow of water in pipes and open conduits is given, with illus- 


- trations, and is followed by detailed treatment of water-wheels and 


turbines. There is, unfortunately, no index, but otherwise the work 
is worthy of commendation. l 

The Electro-magnet. By C. R. Underhill. Van Nostrand. Price 
6s. 6d.—This is a small book of 155 pages in which the design of 
small electro-magnets, such as are used for telegraph work, &c., is 


treated in a thoroughly modern manner. Giving the formulæ for. 


tractive force, the author shows how to determine the dimensions 
of an electro-magnet to exert a given attraction, and from the usual 
induction curves to calculate the ampere-turns required. From the 
ampere-turns the author shows how to ascertain the correct size of 
wire suitable for the voltage across the coil, and gives formule for 
the calculation of the temperature rise which will occur in working. 
A quantity of practical information is given on the best methods of 
winding, insulating, &c., and respecting pitfalls to be avoided. The 
book should be of value to those engaged in the design and con- 
struction of telegraphic or other apparatus in which small magnets 
are used. ] 

- Modern Windings of Continuous Current Dynamos, By Meynier 


and Nobiron. C. Beranger, Paris. Price 4 fr.—This is a pamphlet. 


dealing with the methods of winding toothed drum armatures with 
formed coils. The first section gives diagrams of lap and wave 
windings for bipolar and multipolar machines, together with 
formule, of the same type as Arnold’s, for the spacing of con- 
ductors, also the usual formule for resistance and E.w;r. In the 
second section a number of drawings are given of armature coil 
formers, with explanations of the methods of winding the coils on 
the former, removing them and assembling on the armature. The 
pamphlet is in French, and may be useful to those who wish to 
study armature windings and technical French simultancously. 

The Compound Engine. By W.J. Tennant. London: Percival 
Marshall & Co. 1905. Price 2s. 6d. net.—Authors’ prefaces are not 
invariably a reliable indication of the contents of their book. Mr. 
Tennant has, however, in his preface set himself the answering in 
general terms of the following questions :—(1) What is the charac- 
teristic feature of a compound engine? (2) Why isthe low-pressure 
cylinder larger than the high-pressure ; and how much larger should 
it be? (3) What is the use of a receiver? (4) What is the full 
meaning of the familiar statement that '' back-pressure in the high 
is forward-pressure in the low?” (5) How is “ drop” determined ? 
Readers of the ELECTRICAL Review do not fall within a category 
of mechanical tyros of this order. To those, however, who need to 
ask such questions, this book supplies simple and lucid answers. 
The remaining chapters deal with indicator diagrams, receiver pro- 
portions, condensers, air-pumps, steam jacketing and superheating, 
and treat these from a less elementary standpoint. Three appen- 
dices, one by Prof. Sir William Unwin (reprinted from Engineering) 
on “ The Construction of Theoretical Indicator Diagrams," another 
by Mr. J. W. Tennant, which is a reprint of part of a paper on 


 * Expansion Curves" (read before the Junior Institution of En- 


gineers), and a third, consisting of dimensions of typical compound 
engines, complete the book. 

From the Beginning. By Henry Loring.—This book deals 
with neither theology nor fiction, as its title might lead some to 
imagine. It is more interesting than many a novel, and than the 
majority of sermons, and to a-multitude of men might teach some- 
thing that has never come their way before, and is well worth the 
knowing. How many users of incandescent electric lamps have. the 
very vaguest notion of the methods employed in their manu- 
facture? Very few! but Mr. Loring has in this book attempted to 


take the hard facts associated with the production of Robertson 


lamps—a British industry, as of course we all well know—and weave 
them with an interesting touch into a romantic story which even 
those who know the facts already, might read without throwing the 
hours away. The old-fashioned in lamp design, and in generating 
station equipment, are illustrated together, for comparisou with the 
quite up-to-date. The lapsing of the Edison patents in 1893 with 
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the opportunity that that event gave the General Electric Co. of 
setting up the Robertson lamp factory, the works at that date and 
at this, the staff and directors, the innumerable operations observed 
in the course of a tour through the many departments, the fire 
brigade—that pride of the directors and every man and woman in 
their employ—all these and many other like things are told 
attractively in this book. Then comes a list of the advantages of 
electric lighting over other forms of illumination—advantages 
which the general public ought to know in these bragyart days of 
gas; half-a-dozen pages of midget photographs of central station 
engineers ‘‘ who produce the current for Robertson lamps " ; some 
necessary don'ts for consumers—all of these thingsgabundantly 
illustrated with personal photographs and views of departments, 
brought within the compass of 113 pages, and strongly bound in red 
covers with gilt lettering, make a presentable book which does both 
Robertsons and the author credit. 

“Transactions of the Faraday Society," Vol. I., Part 3, August, 
1905. London: The Society, 82, Victoria Street. 10s. 6d. 

“ Proceedings of the American Society of Civil Engineers," 
Vol. XXXI., No. 6, August, 1905. Published by the Society, at 220, 
West 57th Street, New York. 

* Molecular Forces and Newtonian Laws.” By Alex. Clark, M.A. 
Glasgow: W. & R. Holmes. 3s. 6d. net. (Ready October 2nd.) 

J'roceedings of the Incorporated Municipal Electrical Association, 
1905. London: Wyman & Sons. Price 3s. 6d. 

" Elementary Manual of Magnetism and Electricity.” 
Andrew Jamieson. Sixth Edition. 
Co. 3s. 6d. 

“Fire Tests with Glass." Red Books of the British Fire Pre- 
vention Committee, Nos. 95 and 97. London: The Committee, 
Waterloo Place, Pall Mall. 2s. 6d. each. 

" Wireless Telegraphy.” By A. Fredk. Collins. 
McGraw Publishing Co. $8. 


By Prof. 
London: Chas. Griffin and 


New York: 


Catalogues and Lists.—The STERLING TELEPHONE 
AND ELECTRIC Co. (late Berliner Telephone Manufacturing Co.), 
of 200, Upper Thames Street, E.C.—We have received a very fine 
catalogue setting forth in admirable style an extensive collection of 
all manner of telephonic apparatus. It is a well-bound book of 
162 pages, and no attempt has been made to unduly crowd the 
various devices together. "l'o indicate the contents in detail in this 
notice is a sheer impossibility, we can only do so roughly by saying 
that there are parlyphones, '''l'wencen" domestic combinations, 
hygienea hand combinations, battery and magneto wall phones, 
table instruments, municipal magneto telephones, intercommunica- 
tion sets, central station switchboards, central battery 'phones, 
electric traction and railway service sets, extension instruments, 
lightning arresters and safety fuses, electric bells, indicators, pushes, 
door, window and floor contacts, fire alarm contact devices, 
fire indicators, batteries and parts, wires and wiring sun- 
dries, telephone insulators, line construction tools and a 
hundred or so other things that space will not allow us to even 
name. A good feature of the book is the collection of diagrams of 
connections which occupy many pages at the end. 

Messrs. GEiPEL & Lance, London.—Card (for filing) giving an 
abridged price list of Ward-Leonard motor starters for motors from 
4 to 50 H.P. Pressures, code words, catalogue numbers and prices 
are clearly set out in tabulated form. 

SUNBEAM Lamp Co., Lr»., Gateshead-on-Tyne.—Card giving hints 
to users of electric light. If consumers could be persuaded to hang 
up this card in a convenient position, and study it frequently, they 
would be able to obtain more cfficient illumination, and more 
economically, than they do at present. 

The Positive Rorary Pumps, Lrp., 23, Northumberland Avenue, 
W.C.—Card showing various designs of their pumps, hand, belt 
and electrically driven. ; 

The PATERSON ENGINEERING Co. LTD., Amberley House, 
Norfolk Street, W.C.—TIllustrated leaflet “X,” showing some of 
their filtering, softening, exhaust heating and grease eliminating 
plant. An abridged list of users of Paterson apparatus for power 
plants is given; it includes a large number of electrical manu- 
facturers and public authorities. 

Messrs. E. KALKER & Co., 141, Much Park Street, Coventry.— 
List of E.K. insulated wires and cables detailing flexibles specially 
made for motor-cars, motor-’buses and so forth. Rubber-covered 
and braided high and low tension wires, waterproof braided and 
other cables, are listed and priced. | 

MESSRS. A. GALLENKAMP & Co., LTD., 19 and 21, Sun Street, 
E.C.—New list of filter papers for which they hold sole agency for 
the United Kingdom and the British Colonics. 

The Easton Lirt Co., Lro., Broad Sanctuary Chambers, West- 
minster, S.W.—Catalogue of 45 pp., giving interesting details 
regarding the Easton electric lifts and various apparatus employed 
in connection with them. The patent electric safety gate lock, 
automatic controller, push-button gear, an automatic floor-setting 
device, are described, and some notes on driving lifts by electric 
gears follow, indicating the different systems of driving. A full 
account is next given of the patent tandem cross-over driving gear 
for electric lifts, as well as some notes of various forms of guides. 
Both passenger and warehouse cranes, also electric dinner lifts, 
hydraulic lifts, motor garage lifts, and express electric railway lift 
machines are in evidence. 'lhe very imposing list of users of 
Easton lifts includes, as our readers will remember, such important 
undertakings as the City and South London Railway, the New 
Brighton Tower, Great Northern and City and Mersey Tunnel Rail- 
ways. The catalogue abounds in interesting illustrations and 
matter, and, we believe, will be welcomed by those who are 
responsible for the introduction of such work into private and 
publie buildings. Accompanying the catalogue, we have also 
peceived a large postcard giving architects and others some useful 


figures relating to the number of steps in various heights between 
floors. The attention of the reader is summoned away from these 
figures by the pregnant comment, " But why use steps at all?” 
and he will, no doubt, profit by the [injunction to “Use Easton's 
Lifts." The company is prepared to send a copy of this card to 
anybody who applies for it. 

GENERAL ErkEcTRIC Co., Ltp., London, E.C.—New Catalogue 
of Engineering Supplies (Section E.) In the course of 88 pages 
there are given descriptions and illustrations of many interesting 
items, including electric fans, blowers, small motors, motor starters, 
transformers, portable electric drilling machines, pumps, accumu- 
lators, traction supplies, &c. 'The pages devoted to small motors 
particularise both continuous and alternating current types, also 
small motor transformers for voltages varying from 100 to 500. 
There are several types of motor-starting rheostats illustrated, to 
suit practically any condition of working, and full particulars and 
dimensions are given. Another item worthy of attention is the 
portable electric drilling machine, of which various patterns are 
illustrated, one being shown with flexible shaft. Polishing and 
grinding machines are also included as adapted for fixing either 
to the wall or bench, or with flexible shaft. Among the numerous 
other supplies listed are reversible automatic lift controllers, 


‘including push button controllers. The latter apparatus can be 


arranged for any number of floors, and to dispense with the lift 
attendant. The last pages of the list are devoted to traction supplies 
of every description for the overhead system. 

Messrs. Ernest F. Moy, Lrp., Camden Town, N.W.—Price list 
No. 9, just issued from the press, giving in 28 pp. illustrated 
descriptions, &c., of their various types of switches, including volt- 
mcter, Acme patent, and quick-breakjknife switches. Dimensional 
drawings appear. i 

Messrs. MATHER & PLATT, LTD., Manchester.—Electric locomo- 
tive pamphlet, got up in the company’s usual excellent style, with 
neat half-tone illustrations and a few particulars, of locomotives 
such as they bave supplied for the City and South London Railway, 
for shunting purposes in Sweden, for shunting operations for mines 
and surface sidings, and for underground mining work. 

LInoLITE Co.—Leaflet giving particulars of the "''Tinolite " 
system and fittings. Also the report of a test of Linolite in com- 
parison with ordinary incandescent lamps, made by Mr. D. L. 
Sanps, at the Municipal School of Technology, Manchester; the 
illumination was measured on a horizontal surface, and the Linolite 
lamps, while consuming less power, gave an average 56 per cent. 
greater than the ordinary lamps. 


Natal.—The value of the electrical fittings imported into 
Natal during the six months ending with June last is returned at 


£19,000 as compared with only £17,000 in the corresponding half 
of 1904. 


Imports of Foreign Telegraph Cables.—Returns 
just issued show that the value of the foreign telegraph cables im- 
ported into this country during August amounted to £2,964, bring- 
ing up the total for the first cight months of the year to £35,291, 


as contrasted .with only £23,666 in the corresponding period of 
1904. 


LIGHTING AND POWER NOTES. 


Ashton-under-Lyne.—With regard to the application 
of the B.G. fora loan of £5,000 for E.L. works at the workhouse, 
the L.G.B. has written inqpiring whether the Guardians considered 
the question of obtaining a public supply of energy before deciding 
to install the works, and, if 80, on what grounds they desire to adopt 
the latter course. The L.G.B. also asks whether there are special 
reasons for lighting the new infirmary and part of the workhouse 
by electricity, seeing that these buildings are already lighted or 
fitted for lighting by gas. At the meeting of the Guardians on 
September 14th, it was stated that “a public supply of energy 
would cost 24d. per unit, whereas with its own plant the cost would 
not exceed 1d." The matter was referred to the Electricity Com- 
mittee for consideration. 


Belfast.—The .accounts of the Corporation electric 
supply undertaking for the past year show that most items of cost 
have risen. Notwithstanding the increased cost, the surplus 
amounted to £4,357, on the strength of which the Council recently 


reduced the charges for lighting and power. The total revenue 


during the past year was £28,104. The new tramway system will, 
it is expected, increase the output by 5,000,000 units, 


Bourne.— At the request of the Tradesmen’s Association, 


the U.D.C. has decided to consider the question of electric 
lighting. 


Bradford.—The Electricity Committee. has at last 
succecded in obtaining the sanction of the City Council to the 
purchase of an automobile for the use of the department. A 10-n.r. 
De Dion car, at a cost. of £290, is to be purchased ; a car, however, 
has been in use by the department for about seven weeks. The 
total annual cost of up-keep, &c., is estimated at £226. There is 
a proposal on foot to establish an automobile depót for the whole 
of the Corporation depart ments. 


Brixham.—The U.D.C.. has accepted the tender of 
Edmundson's Electricity Corporation for public lighting for 10 
months for £500, on the basis of a five years’ contract. The gas 
company's tender was £000 per annum. ° 
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Buenos Ayres,—The German Electric Light Co. has 
made an offer to the municipality to purchase all the energy 
generated at the refuse destructors when these are installed.— 
Review of the River Plate. 


Chester-le-Street.—The R.D.C. on September 14th 
decided not to consent to the application of the County of Durham 
Electric Power Supply Co. for E.L. powers. It transpired that the 
Council had already consented to a similar application made by the 
County of Durham Electrical Power Distribution Co.—a concern 
acting in conjunction with the other company—and that the 
B. of T. required both syndicates to obtain the Council's consent. 
The Council intimated that it objected to “ trafficking ” in the E.L. 
order by companies. 


Colwyn Bay,—An electricity works extension scheme, 
estimated to cost £17,000, is being considered by the U.D.C. 


Cradley,—The Empire Electric Co. has given the U.D.C. 
notice of its intention to apply for a prov. order to supply electri- 
city within the Council's area. The Council has decided to leave 
the matter in abeyance until it is known what the Halesowen 
U.D.C. has decided upon in the same matter. 


Electricity in Mines.—Important developments are in 
progress in connection with the Glamorgan Collieries, Llwynypia, 
in the provision of electricity for power purposes. A generating 
station is in course of erection, involving an expenditure of £4,000, 
exclusive of the item in respect of the plant. Electricity is being 
nlready utilised at the colliery on a small scale, but ultimately all 
the haulage and winding operations will be worked by electricity 


Goole,—The U.D.C. has appointed Mr. Walter Emmott 
as consulting engineer with regard to the E.L. scheme, and 
instructed him to prepare plans, &c., of a scheme for a steam-driven 
plant to be erected at once, at a cost not exceeding £8,000. 


Hampton Court,—It has been decided to install the 
E.L.in the Palace at an estimated cost of between £7,000 and 
£8,000. The Twickenham and Teddington Electric Supply Co. 
has been awarded the contract for the supply of energy. 


Hastings.—The T.C. has decided to charge the follow- 
ing reduced rents for the hire of electricity meters:—Up to 5 
amperes'capacity, 10s. per year; over 5 and not exceeding 10 
amperes, 14s. ; over 12 and not exceeding 15 amperes, 18s. ; exceed- 
ing 15 amperes, £1. 


‘Hipperholme,—The U.D.C. has asked the Halifax T.C. 


upon what terms a supply of energy could be obtained from 
the latter. 


India,—From Jndian Engineering we learn that the 
statement that the Punjab Government is about to invite tenders 
for an electric light scheme for Simla is incorrect. 


Italy.— Messrs. Odorico, Barosi & Lovati, of Udine, have 
applied for a concession to put down a plant to utilise the water- 
power of the River Cosa in the generation of electrical energy for 
the operation of an electric tramway between Spilimberge and 
Gemona. 


Llanelly.—At a meeting of ratepayers on September 12th, 
called to consider the E.L. question and the agreement entered 
into by the Council with the South Wales Power Co., resolutions 
requesting the Council to drop the scheme, and refusing to sanction 
the expenditure of £6,000, or any other sum, on what was described 
as “an experimental scheme," were negatived. The Chairman said 
that by the agreement the Council kept in its own hands the con- 
trol of the E.L., and he assured the meeting that the electric 
tramways scheme was to be carried out. - 


London,—Sr. Pancras.—The Finance Committee of the 
B.C. has decided to apply to the L.C.C. for a loan of £4,833 for 
acquiring leashold interests in Great College Street in connection 
with the electricity undertaking, and £1,965 for arc lamps, &c. It 
has transferred in the estimates for the forthcoming half-ycar a sum 
of £1,400, the cost of the opposition to the Electric Supply Bills, 


to the electricity account, as it considers that the charge should be ' 


paid out of the electricity reserve fund, and not out of the rates. 
In addition to the 1,000 shilling tickets which the Council is entitled 
to for its contribution of £100 to the Electrical Exhibition at 
Olympia, it has been resolved to take at the rate of 3s. per dozen 
a further 1,000 tickets for distribution. It was reported that a 
letter had been received on behalf of the Electrical Contractors' 
Association, referring to the action of the Glasgow Corporation in 
agreeing not to undertake the wiring and fitting of consumers' 
premises itself, but to allow 65 contractors in the borough to co- 
operate in the matter, and asking that a deputation from the 
Association might be received with a view to a similar arrangement 
being made with the St. Pancras Council. The Committee has 


replied that the Council had already resolved to afford its fullest: 


support to the London Borongh Councils’ proposals on the question. 

LaMBETH.—At a recent meeting of the B.C. the report of the 
auditor appointed by the B. of T. upon the accounts of the South 
London Electric Supply Corporation for the year ending 
December 31st, 1904, was presented. The overcharge, he stated, 
which he disallowed in the accounts for the year 1900 of £2,275 to 
capital for directors’ fees had not yet been corrected. The balance- 
sheet contains unreasonable assets as follows:—Expenses of 
flotation of company, £37,989; -battery of accumulators, £1,618 ; 
expenses in connection with issue of debentures, £389. The pro- 
vision for depreciation, the report continued, is still very 
inadequate. He certified that the capital expenditure to December 
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31st, 1904, amounted to £333,486 instead of £335,761 as™stated} in 
the accounts. The Supply Corporation has intimated to the 
Council that it will supply energy to the baths at 4d. per unit as 
from July 1st last, instead of at 51d. per unit as hitherto charged, 
provided the accounts are promptly passed for payment,by the 
committee. 

SouTHWARE.—A lengthy discussion on the electricity under- 
taking ensued ata B.C. meeting last week. The Rev. Councillor 
Somerville again asked a number of questions in regard to the 
alleged prosperity of the concern, and stated that in his opinion 
municipal trading constituted the worst form of monopoly. Several 
offers have been received by the’ Council to deal with the under- 
taking, but the E.L. and the General Purposes Committees’ joint 
report on the subject has been referred back. A sum of £775, being 
the cost of opposing the County of London Power Bill, is to be 
charged to the general funds of the borough. 

STOKE Newincton.—The B. of T. has intimated that as the 
arrangement between the Islington and Stoke Newington B.C.’s 
with regard to the supply of electricity in bulk is only a temporary 
one, it will approve of the Council's entering into and carrying out 
the agreement for a period expiring on March 21st next. The 
agreement has been endorsed, accepting such Hmited approval. 

MARYLEBONE.—A failure in the electric supply in the district 
occurred on Saturday evening last, which resulted in a perform- 
ance at the Queen’s Hall having to be postponed. 

FuLHAM.—A suggestion by the borough engineer that the price 
of energy be advertised by fixing shields on the arc lamp stan- 
dards in various parts of the district has been adopted. 


Manchester.—In anticipation of & largely increased 
demand for energy during the coming winter, the Electricity Com- 
mittee has extended the plant at its city stations and sub-stations. 
More than £40,000 has been spent during the past few months in 
making the equipment fully equal to the city's requirements. Of 
this amount £13,000 has been needed for improving and extending 
tbe street mains; and provision has been made for rendering un- 
necessary any further disturbance of the road surfaces when 
additional cables have to be laid. The amount actually spent in 
respect of contracts and work done, during the present year, is about 
£25,000. Mr. S. L. Pearce, the chief engineer, in a report to the 
Committee, describes in detail the extensions which have been 
made at the different stations. At the Dickinson Street station, 
superheaters have been added to all the boilers, with a view to 
decreasing the coal consumption and increasing the steam capacity. 
Two 750-x w. turbines have also been installed for supplying energy 
for both traction and lighting purposes. It is not possible to add 
tothe boiler capacity at this station, because there is no available 
space. The Committee, therefore, intend to bring a portion of the 
high-tension current from Stuart Street, and transform it at 
Dickinson Street, for use in the city. With this object three 
500-Kw. motor converter sets have been supplied by Messrs. Bruce 
Peebles & Co. ; and the British Westinghouse Co. supplied the high 
and low-tension switchgear. Additional switchgear in connection 
with the five-wire balancers has been supplied by Messrs. Ferranti. 
The Bloom Street station is in a highly efficient state. No 
extensions have been made. The plant is working to its full 
capacity. At the Stuart Street station two new 6,000-H.P. sets are 
practically completed, and for a week or more, one of them has 
been running with the town’s load very satisfactorily. The 
six engine sets in the original station have been overhauled, and 
are in thorough working condition. Additional plant has been pro- 
vided at several of the sub-stations—at the Polygon (Ardwick), 
Bennett Street and Stuart Street—so that the Committce may 
easily deal with the enlarged demands in those localities. Further 
balancing plant has been installed at Hunt’s Bank and Piccadilly, 
with the object of improving the general distribution of pressure on 
the network of mains. By far the most important work carried 
out this year has been the very large extension of the underground 
mains. No less than 35 miles of fibre ducts have been laid, includ- 
ing spare ways for future extension work. Bight new l-in. low- 
pressure feeders have been run to various parts of the city from the 
Dickinson Street station, so that the Committee will be able to deal 
with the very greatly increased demands which are sure to be made 
upon them during the next few years. It is specially interesting 
to learn that considerable attention has been devoted to improving 
the mains in the city. The network has been cut up into various 
sub-districts, with a view to the more easy location of “ faulte,” 
should they arise. In connection with the electric lighting order 
for Gorton, which has been taken over by the Manchester Corpora- 
tion, the bulk of the mains have been laid, including those required 
for street lighting in Hyde Road, Wellington Street and Cross 
Street. The reduction in price for lighting from bd. to 44d. per 
unit comes into force on October 1st, and the Committee anticipate 
a greatly increased demand for energy in consequence. 


Niagara Falls.—On September 9th a fire occurred in 
the wire tower of the Niagara Falls Hydraulic Power Co. Several 
power conduits were destroyed, and for a time most of the city 
was plunged in darkness. The plant of the Pittsburg Reduction 
Co., who manufacture aluminium, was damaged to the extent of 
£2,000. 


Ossett.—With respect to the Corporation's application 
for a loan of £8,400 for the establishment.of electricity works, the 
L.G.B. has intimated that the Council:should be prepared at the 
inquiry to produce evidence to show that there is sufficient demand 
for energy to justify the execution of the proposed works. Ata 
meeting of the T.C. on September 14th, by the casting vote of the 
Mayor, a resolution was carried jn favour of withdrawing the appli- 
cation for the loan. i 
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* Penarth.—The U.D.C. ‘has resolved to convert RO 
16-c.P. gas lamps into Nernst electric lamps of 32-c.p., which the 
Penarth Electric Lighting Co. offer to supply and maintain for 
3,60Q hours per annum at a cost of £2 14s. per lamp, as against 
£2 14s. 8d. previously paid for gas. 


Radcliffe,—The U.D.C. has fixed amended charges for 
the supply of energy as under :—Lighting: Not exceeding 250 units 
per annum, 5d. per unit; exceeding 250 and up to 500, 41d. ; ex- 
ceeding 500 and up to 1,000, 43d. ; over 1,000 and up to 1,500, 44d. ; 
from 1,500 and up to 2,000, 33d.; over 2,000, 34d. Power: Not 
exceeding 60 units per B.H.P. per quarter, 2d. per unit; exceeding 
60 and up to 125, 1d. ; exceeding 125, 14d. ; heating, 2d. per unit. 


Ramsbottom.—Messrs. Callender’s Cable 
struction Co. has commenced to open up the strects in the district. 
for the purpose of laying clectric mains for the Lancashire Electric 
Power Co. The mains are to be laid from the Tottington boundary 
to the Rawtenstall boundary, a distance of a little over four miles. 


Ravensthorpe.—The E.L. Committee of the U.D.C. 
has decided to consult Mr. Mountain, of Huddersfield, math respect 
to proceeding with the E.L. order. 


Reigate.—An inquiry was held by the L.G.B. recently 
into the application of the T.C. for sanction to borrow a further 
loan of £4,000 for purposes of electric lighting. 


Rostrevor.—A meeting of the ratepayers is to be held 
to ascertain who would be willing to take up a supply of elec- 
tricity if it. were provided for the town. A Belfast tirm has 
expressed to the local authority its desire to erect a plant in the 
district. 


Buncrana,—Electric lighting is to be adopted for the 
public lighting of the town, the supply to be given by a local 
company. 


St. Andrews.—On the invitation of the Electric Supply 
Corporation, a gathering took place in the Town Hall on the 15th 
inst., when the electric light and power scheme for the city was 
formally inaugurated, 


St, Annes-on-Sea.—The U. D.C. has sent a circular 
letter to the municipal authorities owning electrical undertakings, 
asking that the L.G.B. be requested to allow the expenses of 
delegates to the contercnces of the Incorporated Municipal Elec- 
trical Association. 


Saffron Walden.—The T.C. has received from the 
B. of T. an intimation that the Board is not prepared to sanction 
the agreement between the Corporation and Messrs. Foote and 
Milne for E.L. , The Council has informed Messrs. Foote & Milne 
that it is w illing to eonsider any proposals from them for carrying 
out the installation. 


South Afriea.—Ariwan NomrH.—The electric light 
was recently switched on at the Town Hall, and the Mayor stated 
that very shortly the whole of the town would be lighted hy 
electricity. 

BLOENFONTEIN.—Assent has been given by the Governor to au 
ordinance regulating the employment of cen for E.L. and 
power purposes generally. . 


Stratton and Bude.—The U.D.C. is considering the 
E.L. question. Messrs. Christie intend applying for à prov. order, 
and the Council has deputed Mr. Foster Melliar to deal with the 
matter, the Council being favourably disposed towards the scheme.’ 


Sudbury.—At the meeting of the T.C. on: September 
13th it :was reported, with reference to. the E.L. order, that the 
B. o£ T. could not revive the order, that it could uot grant anew 
order without charging the usual fees, but that it could, and in all 
probability would, grant an order on the understanding that it 
would be transferred to a reliable company, which would. pay the 
net costs of the order. 


Swindon.—The 'T.C. has received from the L.G.B. 
sanction to raise a loan of £2,862 to cover excess expenditure in cor- 
nection with the electricity undertaking. 


Swinton and Pendlebury.—The difficulty as to the 
agreement with the Lancashire Electric Power Co. relative to 
the E.L. scheme has been removed by the decision that the ngree- 
ment does not involve a divestiture by the Council of any of its 
legal powers and liabilities under the E.L. order, and the com- 
pletion of the agreement is to be proceeded with by the U.D.C. 


Thornaby-on-Tees.—The T.C. has contirmed an agree- 
ment to transfer the Corporation's E.L. powers to the Cleveland 
and Durham County Power Co. 


Truro,—The T.C.. 
companies respecting the E.L. scheme, has asked the Electric 
Supply Corporation, Ltd., which supplies the neighbouring town of 
Falmouth, its terius for supplying Truro if the Council obtains a 
prov. order. ` 


Willington.—'The County of Durham Electric Power 
Distribution Co. has asked the U.D.C. to consent to its applica- 
tion for a prov. order for E.L., and also to the use of overhead 
mains, ‘The company offers to supply energy at 32d. per unit, less 
5 per eent, The Council has deferred. its decision, 

Windsor.—The R.D.C. has decided to ascertain from 
Messrs, Foote & Milne, who are applying for powers to supply 


and Con- l 


having communicated with four 


energy to Sunningdale and Sunninghill, the maximum cost per unit 
proposed to be charged, and the probable cost of public lighting by 
electricity 

Zanzibar.—It is stated in the Sin that electric light is 
being installed in the streets of Zanzibar, andan American firm has 


obtained a concession to construct a light electric railway, the first 
in the country, 


TRAMWAY AND RAILWAY NOTES. 


4 


Aberavon.—The U.D.C. has again decided to support 
the electric tramways scheme to be brought forward in the next 
Parliamentary session by a syndicate. n the last occasion the 
Lords’ Committee overruled the consent of the B. of T. The last 
scheme was promoted without the consent of the Glamorgan C.C. 

In connection with this tramway scheme, Sir Herbert Jekyl 
recently stated that, in view of the decision of the Lords’ Com- 
mittee that the promoters of the Aberavon tramway scheme must - 
obtain the consent of the Glamorgan County Council before 
embarking on their scheme over the main road in the borough of 


-Aberavon, the Board of Trade had submitted the question to the 


law officers of the Crown. ‘These gentlemen returned an opinion 
that, in dispensing with the consent of the County Council in the 
case of the Aberavon order, the Board of Trade were acting within 
their power. The Board of Trade will, accordingly, in any similar 


case arising in future, rely upon this opinion of the law officers 


of the Crown, and not be bound by the decision of the Select Com- 
mittee. 


Bristol.—A Bristol coroner's jury on Monday, after 
finding a verdict that M. G. Monks was accidentally killed by being 
run over by an electric car on one of the Bristol Co.’s lines, added 
that no blame was attached to the driver or to anyone, but they 
thought the company sbould carry, or have at different points on 
the routes, jacks of sufficient power to lift the end of a ear, as this 
was so often a matter of life and death. The case was one in 


. which the deceased, a little boy, ran from a shop right in front of a 


quickly-advancing car. All the witnesses were agreed that the 
driver could not have prevented the accident, but there was some 
question whether the car should not have pulled up quicker con- 
sidering the brake power that was applied, and why the automatic 
lifeguard did not drop and pick the boy up, instead of his passing 
beneath it and being carried along bv the vehicle. 


Croydon.—The Corporation on Monday agreed to apply 
for sanction to borrow £7,000 for the construction 'and equipment 
of the proposed tramway from High Street,- South Norwood to 
Penge. It was further resolved to push forward the extension from 
Thornton Heath to Gloucester so as to provide work during the 
coming winter. It was reported that tbe leases of the tramway 
undertaking to the British Electric Traction Co., Ltd, were to be 
determined from. May 31st next. The necessary notices had been 
duly served. Subsequently a letter was read from the company 
offering terms for the renewal of the leases. The conditions were 
(1) an increase in the yearly payment on -the expenditure of the 
Corporation from 64 to 7. per cent., representing an increase of 
£1,187 on the amount now paid; (2) increased yearly payments on 
repair of roads; a further yearly sum equal to 25 per cent. on net 
profits realised from the working of the lines; (4) the electrical 
energy for working and lighting to be supplied hy the Corporation 


at 2d. per nnit; the new lease to be for a period of 21 years, 


terminable at the end of^7 
the Tramways Committee. 


Cleckheaton,.— Bradford T.C. has informed the U.D.C. 
that it is proposed to construct electric tramways from Odsal 
through Lowmoor to the city boundary as Oakenshaw, and has asked 
the U.D.C. what they would be prepared to do as to the construction 
of lines in their district to afford facilities for through tratie 
between Odsal and the Spen Valley lines. "The matter has been 
referred to a committee. 


Drighlington. — At a meeting of the U.D.C. on 
September 13th, it was stated that a vear's extension for construct- 
ing the electric tramways in the district bad been granted to the 
D.E.T. Co. 


Hythe (Kent),—The T.C., after considering. the pro- 
posals of the Traction Corporation, Ltd., for tramways to the town ' 
from Folkestone to Sandgate on the Kingsland surface contact 
system, has decided ‘under no circumstances to provide auy portion 
of the cost of the promotion of a Bill, or of the eost. of construction 
of the lines, 


or 14 years. The letter was referred to 


Peru.-—The Government of Peru. has approved the "t 
for a new electrie railway in. Lima.  Aeecording to the Fénetaciad 
Ners, electrical equipment on street. railways is giving such 
excellent results in Peru that steam railroads are about to change 
their motive power to electricity, utilising water power wherever 
available. It is stated that the railway at Callao has been experi- 
menting successfully, and that it is ready to abandon steam and 
equip all its lines w ith electric ity. 


Liverpool.— Last week the Aaoi stone of the new 
tramway offices of the Liverpool Corporation was laid by Sir 
Charles Petrie with appropriate civic ceremony. ` 


(Continued on page 468.) 
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ELECTRICITY IN A CATHEDRAL. 


ELEcTRIC light has long been adopted in churches as the 
light par errellence, and it will be interesting to indicate to 
what extent electricity has been made use of in the new 
cathedral that was inaugurated in Berlin a short time ago. 
The installation includes a complete electric light and power 
plant, installed by the Allgemeine Elektricifiits Gesell- 
schaft, and connected to the mains of the Berlin Elec- 
tricity Works. 

Those entering the cathedral from the vestibule, lighted 
by arc lamps, will be favourably impressed by the indirect 
illumination, which, in its present form, has been used here 


The electric lighting plant of the cathedral, throughout 
its halls and even outside the church proper, includes at 
present about 1,900 glow lamps of 15 to 25 normal candle- 
power, upwards of 100 Nernst lamps and about 70 arc lamps 
of 6 to 15 amperes. All these have been installed by the 
Allgemeine Co., the total length of wire used amounting to 
about 25 km. 

The motive power plant includes six electric drives, one of 
which (10 H.P.) actuates the organ blowers, while two 9-H.P. 
motors are set apart for the bell work and the remainder for 
fans and a lift. The organ motor works at 1,175 r.p.m. ona 
high-pressure blower yielding 96 cb. m. per minute at a 
pressure of 200 mm. water column in the organ reser- 


INTERIOR OF THE CATHEDRAL, BERLIN, ILLUMINATED WITH ELECTRICITY. 


most likely for the first time. This illumination is due to 
arc lamps arranged in hidden places above the cornices in 
the main cathedral, on the galleries of the cupola, which by 
reflectors distribute uniformly throughout the vast hall the 
beams of light, softened by diaphragms. These effects are 
added to by illuminants of the same kind, throwing their 
light upwards from magnificent candelabra placed in the 
ailles, and preventing the formation of any disturbing 
shadows. With the light of these arc lamps, softly diffused 
from the roof, is mixed that of hundreds of glow lamps 
mounted on the same candelabra, as well as on brackets 
and chandeliers. 

Nernst lamps have also been used in the cathedral, shining 
in 22 candles from the altar niches, and filling with their soft 
glow the vaults of the Hohenzollern crypt. 


voir, and is actuated by a starter placed close to the 
keyboards. 

The mechanism employed to ring the three bells of the 
cathedral is especially noteworthy ; it consists of a long elec- 
trically-driven shaft to which three disks have been firmly 
keyed, each corresponding to one of the bells. Beside each 
of these disks is placed a loosely running drum carrying the 
end. of the ringing rope. The drum is pressed by a 
special mechanism against the rigid disk, so as to partake 
of its motion, when the rope being wound up will actuate 
the bell. The same mechanism afterwards separates the 
disk and drum, so that the rope being wound off can follow 
the swing of the bell to the other side. This alternate 
throwing in and out results in the bells giving out their 


powerful sounds. 
F 
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WILLANS & ROBINSON'S TURBINES AT 


In addition to the above plant, Messrs. Willans & Robin- 
GLASGOW. 


son, Ltd., are at present engaged in erecting for the Glasgow 
wor poration two- "urther sets of turbines of 3,000 Kw. 
We are able this week to give interesting illustrations of 


[ capacity each, for coupling to alternators of Messrs. Dick, 
one of the turbines which „che Glasgow ‘Corporation has Kerr & Co.'s manufacture. 7 


P we. J » 
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Fic. 1.—WILLANS & hHoBINSON'S STEAM ‘TURBINE, OPENED UP FOR ÍNSPECTION. 
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Fic. 2.— WirLLANS & Rosrnson 1,400-kw. 


TURBINE COUPLED TO SIEMENS DYNAMOS, IN GLASGOW CORPORATION ELECTRICITY WORKS 


recently installed in one of its stations; the turbine is of 
1,400 KW. capacity, and is arranged for driving two Siemens 


The smaller set of 1,400 KW. capacity is perhaps of 
direct current generators of 700 Kw. each in tandem. 


special interest in that direct current dynamos have 
hitherto been a source of difficulty from the point of view of 


-, 
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commutation, and carbon brushes have been looked upon found ` possible in the course of 10 to 15 minutes to 
almost as an impossibility when running at these high ^ completely open up all the working parts, including 


8 . | the removal of the bearing caps. Whilst it is 
The two dynamos in question are entirely fitted with unlikely that this operation will often be necessary, 


carbon brushes, and it it is an advan- 
is diffieult to tell, so TT tage well worth 
far as commutation is having, seeing that 
concerned, whether full it is obtained with- 
load or no load is out any sacrifices. 
being dealt with. The convenience is, of 
Another point of course, made pos- 
special. interest in sible by fixing the 
fig. 2, is the view governor gear, 
given of the condens- throttle valves, &c., 
ing plant, which is of not on the tur- 
the surface type. bine proper but, 
The arrangement in the case of the 
shown is a good illus- governor gear, on 
tration of how a sur- a continuation of 
face condensing plant the end bearing, 
can be arranged under- and in the case 
neath a turbine of of the steam chest 
this type, and yet and throttle. valves, 
be very accessible on one side of the 
for purposes of in- turbine, where they are 
spection and  adjust- supported indepen- 
ment. dently of the turbine 
The details of the : : | proper. 
turbine itself are not [SIEMENS &3HarskE PRINTING TELEGRAPH: FIG. 1.—PERFORATING APPARATUS. Fig. 1 shows on 
very clearly shown ABES DTG) close inspection the 
in fig. 2 in consequence of many?of them being collected atone channelj shrouding round the blades, into which the 
end of the turbine, which is hidden behind the steam pipe; blades 'are fixed :and “riveted. This shrouding is». of 
great assistance in 
protecting. the blades, 
and. in ‘preventing 
them coming: to 'an 
untimely end, in the 
event of contact with 
the case. The 
shrouded blades . have 
on several occasions 
come into  contadt 
with the case, but 
with no more serious: 
result — than.  that,. 
at the point of con- 
tact, a small por- 
tion of the shroud- 
ing has been ground 
off. 
FiG. 2.—TRANSMITTING APPARATUS. We hope, after the 
larger 3,000 KW. 
a better idea of these detaiis will be obtained from fig. 1, turbine sets have been put to work, to have an oppor- 
which shows a turbine opened up for inspection purposes. tunity of describing them in some detail. In the meantime, 
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Fic. 3.—REcEIVING APPARATUS (COMPLETE). 


From the point of view of accessibility, the turbine has we congratulate Messrs. Willans & Robinson upon their 
been designed with a good deal of forethought, and it is ^ successful début in the manufacture of large turbines. 
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THE SIEMENS & HALSKE PRINTING the alphabet are perforated. This wheel moves synchron- 
TELEGRAPHIC APPARATUS. ously with the transmitter : at the moment when the letter 

Mec m transmitted passes in front of the sensitive strip, an electric 

3y EMILE GUARINI. discharge takes place between the spheres of an oscillator, 

- - and the letter is photographed. As the type wheel revolves 

THE printing telegraph lately brought out by Messrs. at the rate of 2,000 r.p.m., and as a letter can be printed 
Siemens & Halske, of Berlin, is an automatic telegraphic at each revolution, the maximum speed of transmission ean be 


calculated at 120,000 letters per hour, 
or about 20,000 words. 

The perforator is composed of styluses 
distributed in a suitable manner, which 
make in a strip of paper two holes 
for each letter, following an oblique 
line. "The styluses are operated by keys 
forming a keyboard like that of a 
typewriter (fig. 1, p. 465), and the 
mechanism for moving the paper is 
operated by a small electric motor. To 
enable the operator to decipher the band, 
there has been added to the perforator a 
system of printing like that common to 
the typewriter. 

The transmitter, fig. 2, is provided with 
a part where the strip bearing the message 
is introduced. This strip, pulled along by 
an electric motor, runs in front;of a system 
composed of -11 springs, to which as many 
contacts correspond. ‘The apparatus is 
completed by a transmitting disk, the 


Fic. 4.— RECEIVING APPARATUS, END VIEW 


Fia. 5.— RELA Y. 


) 


Fic. 7.— TyPE. WHEEL ReEVoLVING BETWEEN THE Fic. 8.—ARRANGEMENT OF THE LETTERS ON THE 
SPARK GAP AND THE PHOTOGRAPHIC TAPE. CHARACTER DISK. 


system. As in the Wheatstone apparatus, a perforated band object of which is to give perfectly distinct signals whilst 
is first prepared by means of a special apparatus termed a per- regulating the discharges. The perforations are slightly 
forator. This band is introduced intotheautomatictransmitter, ^ delayed one behind the other; they produce negative and 
where the holes in the paper cause alternately positive and positive discharges succeeding at intervals of time determined 
negative discharges into the line. In the receiver a strip of by the position of the holes. These latter, as shown in fig. 9, 
photographic paper is unwound in a dark chamber in front p. 467, are in perfect, alignment in a longitudinal direction, 
of a type wheel, upon the periphery of which the letters of following imaginary horizontal lines to the number of 11 
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equal’ to the number of springs. Each spring terminates in 
a pin, oscillating between two stops, and is connected to the 
-segment of a contact fixed on the periphery of a transmitting 
disk, which is concentric with the axis of the motor; this 
disk is fixed, but a brush, moved by the shaft, rubs upon 
the segments (fig. 10). When the strip has no perforations, 


the springs are held against the upper stops; but 
immediately a hole passes in front of one of the springs it 
is released, and bears against the lower contact or terminal 
in contact therewith. If there Were used direct for working 


Fic. 9.—ExaAMPLES OF PERFORATED TAPE. 


a discharge resulting from this contact, a precise transmission 
could not be obtained, the duration of the discharge being 
too long, and hence it was found necessary to have recourse 
to the transmitting disk. When the spring has been 
lowered, it is still necessary, in order that the transmitting 
relay may be placed in operation, that the arm of the disk 
shall pass over the segment corresponding to the spring flexed. 
The line is then, for an instant, traversed by a positive 
current, which is produced by means of a small generator 
mounted upon the shaft of the motor. The brushes of 
this generator are connected by a resistance, the central 
point of which is earthed, thus enabling a positive or 
negative current to be sent along the line by the simple 
oscillation or balancing of the armature of the relay. Should 
the brush of the disk rub against a segment, the 


Fic. 10.—ARRANGEMENT OF TRANSMITTING PARTS. 


spring of which is lowered, then a circuit is established 
which charges the reversing condenser; the armature 
of the relay will not move for a current having this 
direction, but directly the brush touches the following seg- 
ment, the spring of which is raised, the reversing condenser 
18 discharged, and a discharge contrary in direction to that 


which first prevailed in the relay now circulates in the. 


latter, and ite armature effects the transmission over the line 
of the Bist current emanating from the generator. 
Upon another perforation following the first, a spring 


will be released, the reversing condenser will be charged 
negatively, and the armature of the relay will not move. 
With the following segment the discharge will take place 
and cause the displacement of the armature, thus sending 
negative current into the line. The latter is traversed by 
positive and negative currents, the duration of which depends 
upon the positions of the perforations in the strip. 

Perfect synchronisation between the transmitter and the 
receiver is obtained by means of a regulating apparatus, the 
operation of which is both electrical and mechanical. The 
synchronising mechanism consists a small regulating moter 
and a regulating disk. . EPUM ENIM 

The line currents are received in a relay which operates 
the automatic receiver, which comprises a motor, the shaft of 
which rotates at 2,000 r.p.m. in ‘synchronism with the 
transmitter ; four disks, two of which are made to agree 
with each other, and are intended to produce a rapid electric 
discharge for printing purposes ; and the type wheel, upon the 
periphery of which there are distributed in nine groups small 
pieces upon which are cut theletters, &c. (fig. 8). Each disk has 
nine contacts. The type-wheel rotates between the balls of 
an oscillator and a photographic. strip. The balls, the 


_type-wheel, the strip and the mechanism for moving the latter 


are all placed in a: dark chamber, as shown in fig. 3, p. 465. 
There are four disks, the first being the charging disk. It 
carries nine contact. segments, each of which communicates 
with a separate condenser. A brush rotates in contact 


FiG. 11.—DrfAGBAMS SHOWING SPIRAL ARRANGEMENT — , 
f l OF LETTERS. P 


with the segments. A positive current in the line relay 
causes the armature. to take up such a position that 
the condenser corresponding to the segment that touches the 
brush is charged. The second or discharge disk is in accord 
with the third or connecting disk ; upon its periphery there 
are arranged nine groups of contacts. The first contact of 
each group communicates with the first condenser; the 
second with the second condenser, and so on. A primary 
selection is made on charging, so that, thanks to the 
synchronisation, either the one or the other of the condensers 
is charged. If No. 3 condenser is charged, the letter 
transmitted will be one of those corresponding to the third 


` segments of the groups of the discharge disk. A negative dis- 


charge on the line causes the armature of the relay to oscil- 
late, and this brings it into the discharging position. The 
second selection now comes into operation, t.¢., this oscilla- 
tion of the armature takes place at the moment when the 
brush passes in front of the group which contains the 
charged segment corresponding to the letter transmitted. 
The discharge is produced by the agency of the disk, the 
connecting relays and the oscillating relay ; it traverses 
the primary winding of a coil which by induction charges 
the spheres of an oscillator inserted in the circuit of 
the secondary winding ; a very brilliant spark is produced 
between these spheres. | 

The type wheel carries nine groups of letters, correspond- 
ing to the groups of contacts of the discharge disk. These 
letters are cut in copper strips, and they are not arranged 
at a fixed radius, but.in a spiral form (fig. 11). This 
mode of construction is explained at once if it.be remem- 
bered that the sparks occur at unequal intervals of time, 
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whilst the strip! is being uniformly unwound. By this very 
simple means, signals placed at an equal distance from each 
other are secured, 


———————— 


TRAMWAY AND RAILWAY NOTES. 


1 


(Concluded from page 462.) 


Australia.—Nrw Sorru WALES.—According to the 
report for the year ending June 30th, the number of miles of line 
open for traffic on June 30th was 12512, and the amount spent on con- 
struction and equipment £3,637,922. Of this sum £22,455 was paid 
from the consolidated revenue, and no interest is payable thereon. 
The interest due on the capital invested, calculated at 3:582 per 
cent. (the average rate of interest on the State debt), amounts to 
£129,506, and the earnings, after paying working expenses, to 
£127,887, being £1,619 short of the sum required to pay inte- 
rest. The earnings show an increase of £10,584, and the expenditure 
an increase of £12,057, the net result beihg a decrease of £1,473. 
A sum of £109,038 has been expended during the year in main- 
tenance and renewals of the permanent way and works, and 
charged to working expenses. Of this amount, £26,668 represents 
the cost of relaying portions of the permanent way and other 
renewals of a special character. A sum of £17,802 for new cars was 
charged to working expenses. Since the introduction of electric 
working, stock has been replaced by new electric cars charged to 
working expenses at a cost of £128,779. In the maintenance and 
renewal of plant and cars, a sum of £157,100 was expended during 
the year, and charged to working expenses. The electric plant at 
the Ultimo power house, including an additional unit consisting of 
& turbo-generator set, which was installed in January last, has 
worked satisfactorily. The total output for the year was 33,555,887 
Kw.-hours, of which the alternate current supply was 19,110,640 
Kw.-hours, and the direct current 14,445,247 kw.-hours. Of the 
total output, 3,359,080 Kw -hours were used for other than traction 

urposes. 'The percentage of working expenses to earnings was 
4:28; earnings per car-mile, 1s.; number of passengers carried, 
139,669,459 ; and car-mileage, 16,413,762. 

VicTORIA.— Mr. F. E. Bradford, electrical expert of the Victorian 
Railway Department, was examined by the Railways Standing 
Committee recently on the question of electric tramways and clec- 
trification of the St. Kilda Railway. Melbourne had only 150 
miles of tram lines, while the average of other cities was 1 mile for 
every 2,000 of population. It was fair to assume that 300 miles of 
tramways could be operated in Melbourne, in addition to the 
suburban railways, which carried about 50,000,000 people annually. 
As a safeguard of the large sum already invested in suburban rail- 
ways, the Government should take some action to control tram 
lines which could be made to serve as feeders to the railways. He 
had picked out from the proposals submitted to him six tramways, 
whieh he believed could be built at a moderate cost, and would be 
a fair business investment. If the conversion of the St. Kilda line 
~ were taken in conjunction with the tram lines, a power house 
could be built, centrally situated, and large enough to generate 
power economically. All the suburban railways should be elec- 
trified. The cost of constructing a central generating plant of 
2,000 Kw. would be £60,000. The line from Port Melbourne to St. 
Kilda would cost £21,175 to construct; the operating expenses 
would be £4.197, and the receipts he estimated at £4,608, leaving a 
profit of £411 per annum. š 

The cost of the Prahran-Malvern line would be £28,815, exclusive 
of the power station, divided as follows:—Permanent way and 
overhead construction, £12,600 ; six cars, £5,400; high-tension line, 
£850 ; sub-station, £2,400; car-shed, £400; 10 per cent. for con- 
tingencies, £2,165. The annual milage would be 236,500, and the 
power required 354,750 units, costing £740. "The total operating 
expense for & 10-minutes' service, maintenance, administration and 
interest would be £5,562, and the estimated revenue £11,825. Mr. 
Bradford considered that the annual profit on this line would be 
£6,263.— Electrical Record. 

The proposals are summarised by the Australian Mining Standard 
as follows:—Miles of tramway (single track), 2277; anticipated 
gross revenue (without St. Kilda), £49,834; gross operating cost 
(including interest), £35,222 ; net annual profit, £19,242, or A per 
cent. net profit on the whole undertaking after paying interest on 
the capital required. The power house would be on the south side 
of the Yarra, near the river, where coal and water could be readily 
obtained. : 

ADELAIDE.—On December 14th, 1904, the Government gave the 
Adelaide and Suburban Tramway Co. notice, under the Tramway 
Electric Traction Act, 1904, of its intention to purchase the whole 
of the tramways and undertakings of the company. The company 
asked £235,950, but the Government did not agree, and the matter 
was referred to arbitration. The arbitrators, according to the 
Australian. Mining Standard, asked the Supreme Court to settle the 
principle upon which the purchase money was to be estimated. 
The company contended that the arbitrators were to determine the 
price of the whole of the tramways and undertakings as a going 
and profit-making concern, including the statutory powers, privi- 
leges, and revenue-earning rights. The Government insisted that 
all the company was entitled to was the value of what it had to 
sell. The judgement of the Court upheld the contention of the 
compauy, and decided that the Government must also pay the 
profits which the company would have earned, until the terms of 

he current periodg expire in 1909, 1910 and 1911. m 


. disobeying an order to abate a smoke nuisance. 


London.—FuLBHAM.—The Works Committee of the 
Borough Council reported on Monday having received a letter from 
the B. of T. intimating that after careful consideration of the 
objections put forward by the Borough Council and the L.C.C.’s. 
reply thereto, the Board had approved of the plans submitted by 
the L.C.C. for the tramways in Fulham Palace Road and High 
Street, Fulham. In subsequent communication the Board stated 
that in view of the representations made by the Borough Council, 
the Board had no objection to any modification of the plans that 
may be agreed to by the parties concerned in connection with 
matters relating to the mode of construction or the electrical 
arrangements which had been mentioned in correspondence with 
the department. Having regard to: the foregoing communication, 
the town clerk had been requested to make further representations 
to the L.C.C. strongly urging the desirability of substituting wood 
paving for the proposed granite sctts between the tramway 
lines. 

LAMBETH.—Notice was received from the B. of T. at the meeting 
of the B.C. last week that the Board had approved of the L.C.C. 
plans for the following lines (1) from Camberwell Green viá 
Denmark Hill to the junction of Lordship Lane and Crystal 
Palace Road ; (2) junction from. No. 1 at Denmark Hill to existing 
line at Coldharbour Lane ; (3) electrification of existing tramways 
from North Street, Wandsworth, vid York Road, to Westminster 
Bridge; (4) electrification of existing tramways from Lambeth 
Bridge, viá Lambeth Road, to St. George's Circus. 

UNDERGROUND ELrcTBIO RainLwaAvs.—Progress is being made 
with the substitution of electric for steam trains, and there are 
now but few of the latter in use in the tunnels. The Inner Circle 
service has been got into operation, and the Metropolitan has 
practically completed its scheme of electrification. The District 
Co. still requires a further number of electric trains before the 
whole of the steam trains can be withdrawn. ; 


New Zealand.—Huvutt.— Proposals for the establishment 
of a tramway service for the borough have been laid before the 
B.C. by the Christchurch Electrical Construction Co. 

CHRISTCHURCH.—The annual meeting of the Tramway Board was 
held a few months ago. The chairman stated that a further sum 
will be required to complete the work of construction now on hand, 
The increase in expenditure includes the conversion of the old cars 
to trailers, &c, the total amounting to £29,822; less interest and 
rates, £10,359; £19,463. With the consent of the ratepayers the . 
Board has power to raise a second loan of £100,000, which it is sug- 
gested should be expended as follows:—£25,000 for completing 
present work in hand ; £25,000 for new rolling stock ; and .£50,000 
to be applied to supplying services to an increased area, 

The Tramway Board in July last approved of several proposed 
amendments to the Tramways Act, including the limitation of 
liability for damages in connection with accidents to £2,000. It 
was decided to consider the flotation of a second loan of £100,000, 
and the traffic committee was asked to report on what extension of 
the present system should be made. 

WELLINGTON.—A report by a Swiss expert, M. Edmund Allo, 
dated March 2nd, 1903, was presented to the New Zealand Parlia- 
ment in July last, in regard to the substitution of electricity for 
steam traction of the Government railways. The cost of equipping 
the track he estimates—for the trolley wire and bonding—£300 per 
mile. 


Wellingborough.—[Last week the County of North- 
amptonshire Electric Power and Traction Co. were summoned for 
The clerk to the 
U.D.C. prosecuted. A representative of the company asked that 
the case might be adjourned for three months in order to allow the 
company to carry out necessary alterations. Plaintiff said he had 


^ no objection providing the company would enter into an agreement 


to make the necessary alterations within three months to obviate 
the nuisance, the company to pay the costs of the action. The 
company agreed to this, and the case was adjourned for three 
months. i i 


United States.—Brooxiyn Rapip Transit Co.—The 
annual report of this company for the year ending June 30th was 
published on September 9th, showing a net gain in receipts of 
£106,000. There has been a large expenditure lately in improving 
structure and rolling stock, 100 new elevated cars, driven by 
440-H.P. motors, and 87 new convertible winter and summer cars 
having been acquired. The new Williamsburg power station is 
approaching completion. One 7,500-Kw. turbo-unit and one 
5,500-kw. unit will be installed about the end of this year, anda 
third unit of 7,500 kw. capacity is to be put in before next summer. 
This station is designed to have an ultimate capacity of 100,000 kw. 
Five sub-stations have each been fitted with an additional 
1,000-Kw. rotary converter, with static transformers and switch- 
boards. A new sub-station of Myrtle Avenue is nearly ready for 
use, and will have four 100-Kw. rotaries. The B.R.T. Co. has been 
experimenting with oil on its tracks, especially along the streets in 
those suburbs where mosquitoes are frequent. Ex-Judge Alton B. 


. Parker has been appointed chief legal counsel for the company at a 


salary of £20,000 a year. Mr. Parker was democratic candidate for 
the U.S. presidency last autumn. 

Ere RairLnoAp.— The Hall Signal Co., of New York City, has 
received an order to install electrically-operated semaphore signals 
on a considerable portion of the Erie Railroad. The cost of the 
installation will be £45,000. 


Lowestoft.—The T.C. has applied to the B. of T. fora 
loan of £13,632, the amount of excess expenditure over sanctioned 
loans in connection with the electric tramways, 


— 
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Llandudne,—4An extension of four months in which 
to complete the electric tramways has been granted by the B. of T. 
The U.D.C. has waived the demand for a deposit of £1,000 by the 
tramway company as a guarantee that the work will be completed 


by the end of the year. 


Maidstome,— The T.C. has decided to Apply for powers 
to extend the electric tramways to Loose via Mill Street and 
Knightrider Street and to 'Tovil via King Edward Road. 


Isle of Man.—A serious accident, involving injury to 
seven persons, occurred on Thursday last week on the electric rail- 
way which runs from Laxey to the summit of Snaefell. A descend- 
ing car ran into two stationary cars, telescoping them, and sending 
them along the line some 50 yards, All three cars were badly 


damaged. 


TELEGRAPH AND TELEPHONE NOTES. 


Channel Eslands,—The Channel Islands cable was 
repaired last week, but again broke down. The telegraph steamer 
Electra, which was returning to London after repairing the previous 
break, was stopped at Dover, and returned to the Channel Isles. 


Chicago,—The City electrician is urging the installation 
of a municipal system of telephones for the use of the city depart- 
ments, About 1,400 instruments would be needed. 


Durban.—The reported refusal by the Government of 
the Marconi Telegraph Co.'s offer to establish a station locally has 
been confirmed. No reason is given, but probably (says a corre- 
spondent) the Government fears interference with the revenue 
from its present telegraph system, the Marconi Co. having pro- 
posed to take half the receipts for messages received or dispatched 
from its station for inland service. 


Melbourne-Sydney, — The Postmaster-General, Mr. 
Austin Chapman, has decided to place on the Estimates a sum for 
the construction of a telephone trunk line between Melbourne and 
Sydney, of such strength and durability that, if extensions to Ade- ` 
laide and Brisbane should hereafter be decided on, it will stand 
the increased traffic. The proportion of the cost of the work, 
rightly debited to the telephone service, is about £30,000. Use 
will be made of the existing telegraph posts over a good portion of 
the route. 


Telegraphic Interruptions and Repairs :— 


INTERRUPTED. REPAIRED. 


CABLES. 
Trinidad-Demerara (No. 1) vá .. Ang. 26, 1901 
Dominica-Martinique .. oa $5 va .. May", 1902.. 
Bt. Lucia-Martinique $ PE vi .. May", 1902.. 
Cayenne-Pinheíro is Hn " ix Aug.19, 1902 
Reissa-Isse (Yemen) Camaran Bs se .. Oct. 22, 
Tarifa-Tangier.. " “a ia b ;. dan. 18, 1904. 
cl Í Vladivostock-Nagasaki Ps T .. Feb.9, 1904.. 

osed | Port Arthur-Chifu .. |.  ..  .. Mar.9, 1904.. 
Jan. b, 1905 


Jamaica-Colon .. Es 
Cadiz-Tenerif 1 
Engliand-Guernsey 


LANDLINES, 


.. July 20, 1906 .. is 
. Sept. 6, 1905.. Sept. 15 
.. July 28, 1902.. 
.. Bept. 27, 1904 .. 
,. Aug. 27, 1906 .. 
.. July 18, 1905 .. 


Puerto-Barrios .. 
Kertch-Soutehoum 
Alaska landlines .. ba - am és 
Communication with Brazil via Galveston 


Venezuela,—President Castro has decided to prorogue 
the execution of the decree recently pronounced by the Venezuelan 
Courts, cancelling the contract between the Venezuelan Govern- 
ment and the French Cable Co., in order to permit of negotiations. 


West Africa,—The Southern Nigerian Government has 
announced that the telegraph line has been extended to Benin city, 
Sapeli, and Warri, and that offices for the reception of messages 
have now been opened at the places named. The charge is 2d. per 
word above the telegram price to Bonny, the Nigerian Government 
undertaking the redistribution. 


Wireless Telegraphy.—The Constantinople correspon- 
dent of the Daily Mail states that the Sultan is greatly opposed 
to the introduction of wireless telegraphy. The apparently 
mysterious workings of the apparatus affrighted his Majesty, and 
he dismissed the matter as an invention of the evil one, and gave 
strict instructions that it should never be brought before him 

in. 

"E bo Government of British Guiana is calling for tenders for the 
establishment of a wireless telegraph service between Georgetown, 
Demerara, and the Ble of Barbados, a distance of 470 miles over 
sa. From a recent issue of the Argosy, of Demerara, we learn that 
the Government first approached the West India and Panama Tale- 
graph Co., and asked whether the company would lay a new cable 
to British Guiana inthe event of the Government restoring to it 
for a period of 10 years the special subsidy of £1,500 a year, which 
was granted when the special cable was laid, and withdrawn on 
April Ist last. The company replied in the negative. 


On September 7th anew Marconi station was opened at Sable 


Island, 90 miles south-cast of Cape Canso, Nova Scotia, 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Bermondsey.—The borough surveyor has been instructed 
to prepare specifications and invite tenders for the wiring of 


St. John’s Girls’ School. 


Bishop Stortford.—September 26th. The U.D.C. is 
inviting tenders for lighting such of the public streets as are at 
present lighted, for two or three years from September 30th, 1905. 
Thomas Swatheridge, Clerk of the Council. 


Burton-upon-Trent,—September 25th. Feeder cables, 
conduits, &c., for the Corporation tramways. See “ Official Notices " 
September 8th. 


Chiswick.—September 29th. 
and other buildings for the U.D.C. 
September 15th. 


East Indian Railway.—September 27th. The E.I.R. 
Co. is'inviting tenders for the supply and delivery of electric plant 
and materiale, as per specification, to be seen at the company's 
offices, Nicholas Lane, London, E.C. For each specification a fee 
of £1 1s. is charged, which cannot be returned. 


Wiring refuse destructor 
See ''Official Notices " 


France.—September 26th. The French Post and Tele- 
graph Authorities in Paris are inviting tenders until the 26th inst. 
for the supply of 216 kilometres of submarine cable core, 50 tons 
of iron wire, 24 mm. diameter; 10 tons ditto, 5 mm. diameter ; 350 
tons ditto, 7 mm. diameter, and 100 tons ditto, 8 mm diameter. 
Partieulars may be obtained from, and tenders are to be sent to, Le 
Sous-Secretariat d'Etat des Postes et des Telegraphes, 103, Rue de 


Grenelle, Paris. 


Lendon.—October 3rd. Low-tension and extra high- 
tension cables for the L.C.C. See “ Official Notices " September 
15th. , 


London.—September 29th. Thirty-four tramcar bodies, 
trucks, equipments, &c., for the L.C.C. See ‘Official Notices” 
September 1st. 


Manchester.—September 27th. Tenders are invited for 
the electrical installation of the new chief fire station and police 
station, London Road, Fairfield Street and Whitworth Street, 
Manchester. Specification, &c., at the City Treasurer's oflice, Town 
Hall, Manchester, on a deposit of three guineas. 


Mussoorie (India).—October 23rd. Supply and erec- ~ 


tion of steel power pipes, water motors, alternators with exciters, 
switchboards complete, transformers, induction motors pumps, 
workshop machines; also bare copper overhead mains, insulators, 
and lightning arresters, arc and incandescent lamps, telephone 
equipment, workshop tools and general stores. See “Offcial 


Notices " July 14th. 


Pembroke.—September 22nd. Mains, arc lamps and 
pillars, meters and switchboard panels, for the U.D.C. See “ Official 
Notices " August 25th. í 


Pontypridd.—September 30th. Cables and overhead 
equipment for U.D.C. tramways. See “Official Notices " Septem- 
ber 8th. - ; 


Spain.—October 14th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until October 14th for thc 
concession for the construction and working of an electric tramway 
in Saragossa. Particulars may be obtained from, and tenders are 
to be sent to, El Ministerie de Obras Publicas, Madrid. 


Wemyss.—September 27th. Permanent way for tram- 
ways. See “ Official Notices" September 15th. 


CLOSED. 


Burslem.—The T.C. has accepted the tender of Mr. 
E. M. Evans for wiring the Institute for the E.L., at £66, and that 
of Messrs. Dick, Kerr & Co., Ltd., for a 200-kw. engine and 


dynamo. 


Camberwell.—The Guardians reported on Monday 
having decided to place their orders for electrical fittings during 
the forthcoming 12 months with the following firms :— . 


Bell’s Asbestos Co., Ltd. 

General Electric Co., Ltd. 

Reed's Electrical & Engineering Supply Co., Ltd., and 
H. W. Willcox & Co. 


Croydon.—The Corporation has accepted the tender of 


Messrs. T. Harding Churton & Co. for the supply of single-phase 


induction motors and centrifugal pumps. 


re M —- a. it. 
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Grimsby.—The T.C. accepted the tender of Messrs. 


A. C. Dickins & Co. for lighting the Highways Yard by electricity, 
at £68 14s. à 


Mansfield.—The T.C. has accepted the tender of Mr. 
Bertram Thomas for the supply of two time-limit circuit-breakers 
for the electricity works, at £32 10s. 


Neath.—The R.D.C. has affixed its seal to a number of 
documents in connection with the electric lighting undertaking, 
including contracts with Callender's Cable and Construction Co., at 
£8,449 17s., and Messrs. Johnson & Phillips, at £9,335 17s. 9d. 


Ramsga3te.—The T.C. has accepted the tender of Mr. 
B. G. Philpott for an installation of firemen's electric call bells, at 


£77 165, with a maintenance fec of £4 10s. per annum for seven 
years. 


Taunton.—The T.C. has accepted the tender of Messrs. 
Babcock & Wilcox, Ltd., for the supply of a boiler (fitted with 


superheater and economiser) and pipe-work for the electricity 
works, at £1,460. 


West Ham.—The B.G. has accepted the tender of 
Messrs. Troup, Curtis & Co., of Victoria Dock Road, Custom House, 
for the ensuing year's supply of electrical fittings. 


FORTHCOMING EVENT. 


-—— 


Monday, September 25th.—Opening of thc Electrical Exhibition at Olympia. 


ee ee I ee 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


= 
GUARD or HONOUR. 


The Corps furnishes Guard of Honour at f p.m. at Olympia for opening of the 
Electrical Exhibition on Monday, 25th inst. 
The O.C. wishes that members of the Corps attending this Exhibition at any 


time will do so in uniform, and he will try to obtain special rates or passes for 
those who do so. — 


| (Signed) WILFRID C. DumBLE, Capt., R.E. 
Adjutant. - 


. NOTES. 

Testing Rubber Gloves.—The following interesting 
letter has come to hand just in time for insertion :—“ With 
reference to your leading article in last week's REVIEW on 
* Accidents Due to Electrical Shock,’ it may be of interest to some 
of your readers for me to say that in testing rubber gloves I have 
found by inflating them with air, and then putting them under 
water, I have discovered very many small holes in new ones which 
would otherwise have been impossible to find. 


"Quite recently I had to reject 24 per cent. out of a batch of 
new ones.—GLOVES.” | 


The Fulham Baths Arbitration.—In regard to the 
arbitration, under the electric lighting contract for the baths, rela- 
tive to the question of damages claimed by the Council from the 


- contractors, the National Electric Construction Co., for reimburse- 


ment of the costs and damages paid by the Council in respect of the 
two fatal accidents in December, 1902, the town clerk says that the 
award may be made within a month or so, and will probably be in 
the form of a spccial case, finding certain facts and stating ques- 
tions of law for the opinion of the K.B. Division of the High 
Court. 


A Turbine Locomotive.—According to the Daily 
Telegraph, Mr. Hugh Reid, the managing director of the North 
British Locomotive Co., has patented a self-contained electric 
locomotive in the form of a miniature central station on wheels 
which will generate its own current by means of a boiler and a 
condensing Parsons turbine; it is somewhat on the plan of Heil- 
mann’s experiment, with the difference that the latter used 
Willans high-speed engines in the place of a turbine. In addition, 
Mr. Reid proposes to uses an air-cooled condenser of somewhat 
novel design. 


Will.— According to the Times, Mr. William Bruce 
Dick, who died on July 11th, aged 75, founder of the firm of Dick, 


Kerr & Co., left estate valued at. £233,349 gross in the United 


Kingdom, of which £157,979 is net personalty. 


An Electrically Equipped Colliery.—The programme 
of the Institute of Mining Engineers, which met in Manchester last 
week, included a visit to the Douglas Bank Collieries, near Wigan, 
for the purpose, mainly, of inspecting the extensive electrical 


equipment which has been installed there. There are two shafts, 
each 2,0W1 ft. deep. Ten boilers—five at each pit—connected by 
steam pipes, provide power for winding and ventilation, but for 
haulage and pumping the motive power is electricity. The plant, 
in a separate building, consists of two sets, each of 250 B.H.P. 
when worked condensing. The condensing plant has not yet been 
erected, but the plans are completed. There are two enclosed 
inverted vertical compound Belliss & Morcom engines, with two 
cylinders, and forced lubrication to all the bearings. ‘The three- 
phase Brown-Boveri generators are direct coupled to the engine 
shafts. The exciters are also driven by the same shafts. The speed 
of the engine is 400 r.p.m. The current has a pressure of 550 
volts and a periodicity of 40. Current from these two units 1s 
used for driving the underground motors, and a 2-B.H.P. 
motor on the surface, which pumps the safety lamp oil into a 
service tank erected above the turning shop at the end of the lamp 
rooms by means of a small three-throw horizontal pump. The same 
current drives, when required, small wood-turning lathe, and 
lights the pit eyes, shaft sidings and motor-houses and adjacent 
roads below ground. During coal-winding hours the current is also 
used for lighting the screens. All lighting is effected through 
transformers, which reduce the pressure from 556 to 230 volts. By 
means of change-over switches the screens are lighted, when the 
continuoué plant is running, by means of the continuous current 
from the 45-8.H.P. plant situated in the fan-house. This dynamo is 
driven by a Ruston-Proctor vertical engine by means of a leather 
chain belt. The dynamo is wound for 230 volts, and the current is 
uscd for all arc lamps on the surface, and for lighting the offices and 
workshops and screens when required, also for driving the lamp- 
cleaning machine motor of 1 B.H.P., and the “ booster" for charging 
the safety lamp lighting batteries. The cables from the three- 
phase plant switchboard to the shaft bottoms are enclosed in 
“ Haskinised" wood casing. The power cables ‚below ground are 
all three-core steel-tape armoured, and are suspended by leather 
thongs behind the bar-legs. Eight seams of coal are now being 
worked to the four pit-eyes, and all are worked on the long-wall 
principle. No coal-cutters are as yet at work, but a three-phase 
diamond overhead coal-cutter of 30 B.H.P. is in course of construc- 
tion. It will cut in the Hoo Canel on the top in the Pemberton 
2 ft. mine, to a depth of 44 ft. The machine is expected to be at 
work next month, and if successful, other similar cutters will be 
introduced. A Grant electrically-driven rock drill is used for 
driling the holes in a tunnelthat is being driven through the 
measures, rising one in three. It is driven by a three-phase Brown- 
Boveri motor of 54 B.H.P. The endless-rope haulage, on the over- 


‘head system, is driven by three-phase electric motors; four of 


50 B.H.P., and four of 25 B.H.P. The motors are of the Brown- 
Boveri slip ring type, working at a pressure of 500 to 550 volts. 
Each motor starts against the load, by means of a 
main switch and a liquid starter. The  50-H.P. motors 
run at 600 r.p.m., and the 25-H.P. motors at 800 r.p.m. The rope 
speed in all cases is at the rate of 2 miles per hour. "Reduction in 
speed is obtained by means of gearing, the rope pulleys being on 
the fourth-motion shaft. The two pumps are below ground, elec- 
trically driven, and are of 5 B.m.P., each lifting 50 gallons of water 
per minute against a head of 130 ft. The Brown-Boveri motors for. 
these pumps, of the squirrel-cage type,.work at a speed of 
1,200 r.p.m. ata pressure of 500 volts. The pumps are of the threc- 
throw vertical Smith-Vaile type. Preparations are being made, 
and will soon be completed, for the erection of two electrically- 
driven shaft pumps of 15 B.u.P. The motots will be of the same type 
as the haulage motors. The pumps will be of the three-throw - 
horizontal type, 4 in. indiameter x 6 in. stroke. The vertical lifts 
will be 381 ft. and 570 ft. respectively. 


- 


Electric Hauling Gear at Dever.—4According to the 
Morning Post, in order to render the National Harbour at Dover 
torpedo-proof, powerful electric hauling gear is being arranged at 
the ends of the breakwaters, so as to stretch heavy wire hawsers 
across the entrances. 


Tramear and Motor-Car.—James Chilcott, motor engi- 
neer, on Tuesday obtained a verdict for forty guineas damages and 
costs against the Metropolitan Electric Tramways, Ltd., for 

"injuries received in a collision of one of tlie company's electric cars 
with a motor-car in which plaintiff was seated at the time. The 
motor-car seems to have suddenly come to a standstill a. few yards 
in front of the tramear. 


- 


Appointments Vacant.—Demonstrator in electrical 


. engineering for Manchester Municipal School of Technology (£120) ; 


charge engineer for Willesden U.D.C. sub-station (35s.) ; assistant 
engineer for Edinburgh electricity department (£180, rising to 
£270); instructor in mathematics for the Northampton Institute 
(£120); working superintendent for Maidstone (£90) ; assistant 
head master for Cork Municipal Technical Institute (£200). 


Charge of Embezzlement.—M», J. W. Endean, who 
resigned the position of manager and engineer of the Devonport 
‘and District ‘Tramway Co. on Saturday, was arrested on Tuesday 
on à warrant charging him with embezzlement. He had been 
manager of the company for the past five years. 


Gift to Magee College.—The Tines says that Mr. Bazil 
McCrea, a Belfast railway contractor, has given £6,000 to found 4 
chair of experimental physics in Magee College, Londonderry, and 
to provide two scholarships in connection therewith. - 


* 
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Electric Commercial Wagons in -America.—The 
Automobile Builder, of America, estimates that the number of elec- 
tric commercial wagons now in actual service in that country can 
be conservatively placed at 4,000. | di 


The ‘Question of Overtime.—At Nottingham, on 
Tuesday, a meeting of the Amalgamated Society of Engincers was 
held to consider rules relating to overtime, an arrangement which 
has hitherto obtained in regard to this matter having been found 
impracticable. It was decided to delete the rule to which excep- 
tion was taken, but at the same time to adopt early measures to 
secure more stringent limitations of overtime than is now generally 
observed, and to accomplish this by an arrangement with the Engi- 
neers’ Employers’ Federation, thus making the matter generally 
binding, 4nd not leaving it to mere sectional control.— Times. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELectTrRicaL REVIEW posted as to their movements. ] i 


Central Station Engineers.—The ^ Mansfield T.C. 
on Friday decided to increase the salary of Mr. SANKEY, assistant 
electrical engineer, from £140 to £156 per annum. It has been 
suggested that he shall be relieved of some of his duties and go 
round the town canvassing for consumers. 

The Electricity Committee of the Burnley T.C. has appointed 
Mr. Jas. E. STARKIE, first assistant engineer at the electricity 
works, as borough electrical engineer, at a salary of £250 per 
annum, risiug to £300 a year hence. 

Mr. H. G. ANpREWwS has been appointed assistant to Mr. J. 
Beir, borough electrical engineer of Bournemouth, vice Mr. F. 
Roose, who recently resigned to join the London County Council. 

On Saturday, the 16th, at Palace Gardens Church, Kensington, 
the marriage took place of Mr. A. B. Cuirp, chief engineer and 
manager of the St. Austell’s power station, Cornwall, with Miss 
Jessie Blackburn. The Rev. Thomas Child, father of the bride- 
groom officiated. 

Mr. CorHBERT M. Moore, late electrical engineer at East 
London, Natal, was presented with a purse of sovereigns from the 
municipal and electrical staffs, on the occasion of his leaving the 
town. The Mayor, in making thé presentation, bore testimony to 
Mr. Moore's conscientious work in the town, and voiced the general 
regret that was felt at his departure. 

The Electricity and Tramways Committee of Swindon T.C. has 
recommended that the salary of Mr. J. G. GRIFFIN, electrical engi- 
necr, be increased from £300 to £325 per annum. 

The Greenock Corporation has appointed Mr. W. A. ToPPIN as 
superintendent of the meter and installation department, at a 
salary of £130 per annum. 

Mr. P. A. LockE, senior chargeman at Plymouth Corporation 
electricity works, has been appointed chief lecturer in electricity 
under the Education Authority of Bolton, Lancs. Mr. Locke has 
been senior chargeman at Plymouth for five years, and has for some 
time been lecturer in electricity at the Plymouth Technical Schools. 

Mr. F. A. Bonp, the chief engineer at Heston and Islesworth 
U.D.C. electricity works, is to be married on October 19th next to 
Miss Jessie Berry, second daughter of Samuel Berry, Esq., ex-Mayor 
of Barnstaple, where the wedding will take place. 

The Colwyn Bay D.C. has’ increased the salary of its electrical 
engineer by £20 to £200 in consideration of his undertaking all 
ponies of plant and mains. The cost of the extensions is to be 

,000. 


Tramway Officials.—Mr. Frep. SCHOFIELD was on 
September 13th presented, at a complimentary dinner, with a silver 
cigarette case on his departure from Bradford, where he has acted as 
tramway traffic manager, to take up the position of tramways 
manager at Leyton. ` 


General.—Mr. Joux B. C. KERSHAW, of Waterloo, 
Liverpool, was married on 12th inst., at Handforth, Cheshire, to 
an Milman, only daughter of George Gcthing, of Parkfield, 

val | 

Mr. J. E. Sayers has assumed Mr. James CALDWELL, formerly 
his assistant, as partner in the business, as from August 20th. Tho 
new firm will practise as consulting engincers and electricians, at 
157, West George Strect, Glasgow, under the name of J. E. Sayers 
and Caldwell. 

Indian Engineering reports that Mr. R. P. RUSSELL, whose 
appointment as electrical inspector for the United Provinces was 
sanctioned by the Secretary of State for India, took up his appoint- 
ment at Allahabad on July 20th. His headquarters will be at 
Allahabad. 

Logt BALFOUR or BunLEIGH, K.T., has been elected to a seat on 
the board of the Western Telegraph Co., Ltd., in the place of Mr. 
W. S. Andrews, resigned. . 

The Standard says that Mr. H. Wrrsox Fox, of the British South 
Africa Co., and Mr. W. A. WirLrs have returned to England from 
their visit to the Niagara Falls, whither they went some little time 


M 


ago to study the method of electrical transmission there, with a 
view to its adoption at the Victoria Falls in Rhodesia. 


Obituary.—Mr. WILLIAM FowLER, chairman of John 
Fowler & Co., Ltd., Leeds, died on Saturday at Folkestone in his 
78th year. 


ELECTRIC TRAMWAY ACCOUNTS. 


WE give herewith the returns of the Salford 


Salford tramway undertaking for the 12 months ending 
Municipal March 31st last. During that period the 
Tramways. department much improved its position finan- 


cially; the average earnings were on the up- 
grade, and working expenses showed a considerable reduction both 
in total and per car-mile. The surplus after meeting all expenses 
(working, financial and rentals) averaged out at 1d. per car-mile as 
compared with 2d. (roughly) in 1904. 
The year witnessed the opening of several new routes, as indi- 
cated in our statement; the tramways worked by the Salford 
department being as follows :— 


Salford ... i 364 miles Owned by Corporation. 

Manchester jus gaa Ok us Running powers by agree- 
. ment. 

Eccles ... m ss Ob yj Leased to Corporation. 

Swinton and Pendlebury 62 ,„ s - 

Prestwich ois sen CU. nw dj " 

Whitfield - e 4 y, " » 


Total 702 miles 


Of the 6,927,805 units used on the tramways, 1,002,677 were 
supplied by the Manchester Corporation at 1l'4d. per unit, the 
remainder bcing purchased from the Salford E.L. Department at 
1:5d. per unit. l 

GENERAL STATEMENT. 


For 12 months ending March 31st 19065. 1904. 
Length of route ... iios Zo: ... | 882 miles. | 32 miles. 
Total length of track ws (ox 703  ,, 594 ,, 
Average number of cars in use oM 117 — 
Car-miles run Y T asa 4,884,590 4,726,466 
Passengers carried per annum... 39,213,560 | 36,956,405 
Capital expended to date £638,332 £620,069 
Traffic receipts ... ve £209,656 £198,422 
Total receipts ... - £209,672 £198,890 
Working expenses £134,892 £138,541 
Gross profit £74,780 £60,349 
Income per car-mile ... sa ed 10°30d. 10°09d. 
Working expenses per car-mil igs 6:62d. 703d. 
Interest and sinking fund per car-mile 1°87d. 1:73d. 
Rental of leased lines... 7 s "79d. "55d. 
Total expenses per car-mile ... 9°28d. 9:31d. 
Profit or loss per car-mile 4- 1:02d + 78d. 
Cost of energy per car-mile ... 2:10d 2:42d. 
Average fare per passenger ... ius 1:28d. 1:2d. 

» » Charged per mile "m "59d. — 
Revenue per mile of route ies £5,376 £6,215 
Expenditure per mile of route -— £3,458 £4,330 
Total units used ... mae b "T 6,927,805 6,102,524 
Units used per car-mile 1°41 1:29 
Percentage of working ex'es to receipts 6499 — 69:595. 

Prorit STATEMENT, 1904-5. 
Interest and sinking fund charges £38,106 
Bu (leased lines, running powers, l 16,168 
Contribution in relief of rates... 13,000 
Depreciation and renewals fund 8,935 


fo — 
Gross profit and accumulated interest £76,209 


The year’s working produced a gross profit of £74,780, which was 
further swollen to £76,209 by interest on investments; after 
meeting the absolutely necessary payments and providing the 
ratepayers’ “annual bonus" (this year amounting to £13,000), the 
balance of £9,000 went to swell the depreciation and renewals 
fund, whieh totals some £21,000. 

Mr. Ernest Hatton, who occupied the position of general 
manager during the period under review, has taken up a similar 
position at Newcastle-on-Tyne, his successor being Mr. G. W. 
Holford, 


472 


THE ELECTRICAL REVIEW. [Vol 57. No. 1,452, SEPTEMBER 22, 1905. 


CITY NOTES. 


. Mexico Electric Tramways, Ltd. 


THE report for 1904 shows a net balance to credit of profit and loss 
account of £53,897, which, added to the balance brought forward 
from last year of £5,728, gives the total sum of £59,625. Out of 
this the usual dividend of 6 per cent. has been paid on the pre- 
ference shares, amounting to £30,000, and a depreciation reserve 
account has been credited with the sum of £15,000, leaving a 
balance of £14,625 to be carried forward. During the year the La 
Piedad Mule line was reconstructed and opened to electric traction 
on May 30th, 1904, and also during that year the reconstruction 
work to electric traction was commenced both on the Tacuba and 
Atzcapotzalco line, and also on the Peralvillo New Rastro Mule 
line. To meet the requirements of these new lines and the traffic 
generally, 28 new passenger cars were added to the company's 
equipment; in addition to these, four new express cars, 12 express 
wagons and 25 freight cars were also added to tbe service. The 
number of passengers carried was 42,602,194, an increase of 
6,123,610, while the gross receipts, $3,272,307, show an improve- 
ment of $473,024. In March, 1904, Mr. Charles Clegg resigned his 
position as general manager of the company. in Mexico, and Mr. 
W. W. Wheatley, of New York, was appointed general manager in 
his place. 


Dick, Kerr & Co. 


'The report for the year ended June 30th shows that profits amounted 
to £85,007, while £39,922 was brought forward, the disposable 
balance being £110,076. The directors recommend a dividend of 
10 per cent. on the ordinary capital. The sum of £23,388 is carried 
to a special reserve for extensions of manufactories and replacements 
and depreciation of machinery, leaving £42,387 to be carried for- 
ward. The directors state that during the past year the company 
has been fully employed on contracts both at home and abroad, 
and the manufacturing departments have been kept busy. The 
prospects for the current year are encouraging, although attention 
is drawn to the severe competition which exists in all branches of 
the business. 


Halifax and Bermudas Cable Co.—The directors, in 
their report for the year ended June 30th, recommend a final divi- 
dend of 24 per cent., making with the interim dividend paid 5 per 
cent. for the year, and leaving £198 to carry forward. 


Stock Exchange Notices.—The Committee have 
ordered the undermentioned securities to be quoted in the Official 
List :— z 

Folkestone Electricity Supply Co., Ltd.—Further issue of £25,000 44 per cent: 
first debenture stock. I 

Marconi’s Wireless Telegraph Co., Ltd.—251,127 shares of £1 each, fully 
paid, Nos. 1 to 251,127. | 


South Staffordshire Mond Gas (Power and Heating) Co.— 38,940 ordinary 
shares of £10 each, fully paid, Nos. 1 to 3,334 and 4,001 to 34,012. 


Direct Spanish Telegraph  €o.—The board have 
decided to pay in addition to the dividend at the rate of 10 per 
cent. per annum on the preference shares, an interim dividend at 
the rate of 4 per cent. per annum, free of income-tax, on the ordi- 
nary shares, both for the half-year ended June 30th, 1905, and 
payable on October 2nd, 1905. 


Rosario Electric Co.—The directors have declared a 
final dividend of 3s. per share on the 12,000 preference shares of 
the original issue, making, with the dividend already paid, 6 per 
cent. for the year ended June 30th last, and of 9:23d. per share on 
the 8,000 new preference shares, being the equivalent of 6 per 
cent. per annum from the dates of the respective calls to June 
30th last. f | 


Armstrong, Whitworth & Co.—The directors recom- 
mend a final dividend of 10 per cent., making with the interim 
dividend, a distribution of 15 per cent. for the year, carrying for- 
ward upwards of £84,000, or about £2,000 less than last year. 


STOCKS AND SHARES. 


Wednesday evening. 


Money and foreign politics are the predominant factors in Stock 
Exchange prices this week. Neither of them made for better 
prices, and a sharp shake-out in the Kafir gambles left its trace 
upon other markets round the House. But electrical stocks and 
shares maintain their even plane of steadiness, and the only sensa- 
tion of the week is furnished by the speculative Anglo-American 


Telegraph trio. There is a generally better tone to record, and a 
noticeable movement is a good recovery in British Electric Traction 


Ordinary shares. 

Electric Railway stocks are a little firmer where any change has 
occurred, but the semi-steam issues are decidedly weak. Central 
London Deferred rose a point to 74791. Districts, however, 
dropped to 344 and Metropolitans to 903, in sympathy with 
the flatness of Home Rails as a whole. 
cent. scrip certificates are 75, and Great Northerns 4 per cent, more. 
Great Northern and City Preferred continue to be quoted at 5} 
middle. 

Several rises occurred in the traction department. British 
Electric Ordinary are as much as £1 better at 93, and those who 
ought to know say that the recently-introduced economies are 
beginning to tell. Morcover, the company appears to be emerging 
from some of its troubles. Argentine Tramway Ordinary are still 
88, but therc has been a smart rise in Belgrano Ordinary, which 
are now 4}, an improvement of 22s. 6d. from the recent lowest 
price. The talk of a probable competitive line running parallel 
with the Belgrano or the Anglo-Argentine system is now laughed 
at, but it had a pronounced effect upon the prices of both com- 
panies’ shares, and the market is sensitive to fears of what may even 
yet occur. So far as we are able to judge by the result of careful 
inquiry, there is no reason whatever to suppose that the Argentine 
Government would grant concessions practically neutralising those 
already given to the existing tramway undertakings, but the South 
American mind works differently from that to which we are accus- 
tomed. Buenos Ayres Grand National 54 per cent. Preference 
Debentures are 1024, and City of Buenos Ayres (1904) shares are 
5B cx dividend. Calcutta Trams at 9? and 9 for old and new 
Ordinary respectively are not altered. The Debenture stock is 
quoted at 107-109, but a holder got 1084 the other day, so scanty is 
the supply in the market. Metropolitan Electric Debenture has 
risen to 1063, and there was a little business done in Potteries 
last Tuesday, the Ordinary changing hands at 8j, and the 
Preference at 94. Cape Tramways are talked better than their 
present price of 30s., and Lisbon Trams command a small market at 
about 278. Those interested in mechanical traction may observe 
that Road Car shares have reached 63, a rise of the fraction within 
a few months. 

By its present issue of 1,500 shares at 5, the little Oxford Electric 
Company places its full authorised share capital in the hands of its 
proprietors. The existing shares are 62, ex the dividend of 2s. 6d. 
just paid, so that there is a fair bonus for the allottees. In 


Charing Cross 4 per 


‘the Metropolitan list, Chelseas are nominally down about 7s. 6d., 


allowing for the dividend, but the real fall is less than would appear 
from the quotation. County of Londons advanced 3, and St. James's 
+, all the best shares being in demand. When the Administrative 
scare was at its height, a few shrewd buyers sent in to secure what- 
ever cheap shares might be offered. They bought a respectable 
number more than the market did, and the consequence is that some 
of those purchasers have not received all their transfers yet. Deben- 
ture stocks display their usual hardening tone, despite the 
probable advent of dearer money. f 

Several manufacturing shares are firmer, noticeably Crompton's and 
British Insulated. The former shares rose 4 to 18, and the Deben- 
tures regained their poin loss of last week. British Insulated, cw 
a 4s. dividend, are unchanged in price at 6. Westinghouse Prefer- 
ence at 24, and the Debentures at 87 remain quiet. 

Reference has been made to the jump in Anglo-American Tele- 
graphs, of which the Ordinary stock is 2 percent. up, the Preferred 
14 and the Deferred 1§. The speculation in the last-named is 
enormous, forcing the price to 171. Buyers are supposed to regard 
the stock as cheap in comparison with some of ihe non-dividend 
paying issues of other markets, but since nothing was paid for 
1904, 2s. per cent. for 1903, and Is. per cent. for the previous 
twelvemonth, to speak of these as “divds” looks like a poor jest 
at the stockholders. Something, of course, may fall to the latter 
next February, but in the meantime the company has to make up 
the full 6 per cent. on the Preferred, the amounts paid being short 
of the proper sum up to the present. But there is, of course, the 
reserve fund in favour of the Deferred. Except for this sensation, 
Telegraphs have had a quiet week. Western shares at 14} are 5s. 
up, and so are the Second Preference of West India and Panama at 
7i. Great Northerns rose $, to 354. Direct United States are à 
up, at 124. Marconi keep about 735. 

Telephones exhibit little of interest. National Preferred rose 
14, to 113, and vague estimates of what the stock may be repaid 
at now range from 105 upwards. Chili Telephones put on $, to 7§, 
but there is no move either in Monte Video or Oriental shares. At 
1024 Telephone of Egypt 43 per cent. Debenture stock is practically 
unaltered, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Closing Closing Business done Rise 4- 
Present NAME, or Quotations | Quotations mock ended ^ or 
Issue. hare. pt. 18th. | Sept. 90th. pt 20th, | Fall — 
EE TA Highest!Lowest. 
84,800 | African Direct Telegraph, 4% Debs... Ds 100 = 99— 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 95,000 | 10 il 3— 84 8- 8i 95 [ra 
119,700: . Do. do. pe DON MOSSA VUE Ren: 100 Nil 82 — 87 82 — 87 84 as es 
763,580 | Anglo-American Telegraph  . 6» Btock | 60/6 : 59 — 61 61 — 63 63 62 42 
8,118,210 | Do. do. do. 6% Pref. zi .. | Stock | 6 : 106 —107 1074—1 1 1064 + 
8,118,210 Do. do. do. Deferred es .. | Stock 1/- es 153— 16 17 1 17 1533 +1 
14,000 | Chili Telephon, Nos. 1 to 44,000 5 6 7 T 7 Hi 7 7 7th 7 +3 
1,982,856! | Commercial Cable Sting. 600 year 4 % Deb. 8k. Red. Stock | 4 4 s 97 — 97 — 99 99 T 
16,000 | Cuba Telegraph . n RAS ; 10 64 10 d 9 — 9 — 925 ; E 
6,000 Do. 10 %, Pref. š a ks T 10 10 5 17 1 17 1 š : " 
12,991 | Direct rsvaniah Telegraph, Ord. et x vs 5 4 4 . . 
6,000 do. 10 Cum. Pref. ee 5 10 10 — ° e. 
30,000 Do do. 44% Debs. .. ...| 50 | 4 4} —1 100 —103 a 2s Y: 
Se | ne WT p EM A | A wae | paa | ey) 
e e, 1 e: 1, s IT Ld . oe 
4,000,000 | Eastern Telegraph, Ord a ; B. Stock 7 7 1444—1474 1444—1474 147 146 
2,000,000 Do. 84 ps Stock ` 100 83 84 — 92 90 — 914 91} 
1,836,814 Do. 4% Mort. Deb. Stock Red. .. | Stock | 4 4 108 —110 108 —110 m 
800,000 | Bastern Extension, Australiasia, a and China Tele. | 10 7 7 18j— 14} 133— 143 on’ 1813 
602,400 Stock | 4 4 106 —108 106 —108 1 
800,000 s ren Tel. iie De Db. oo 5,000, red. 1909 100 4 4 101 103] 
900,000: | Do. 4% Reg. M. Debe. (Mauritius Sub.) 1 to 8,000 | 25 NE 1014—1034% | 1014—1 ; 
180,887 . Globe Telegraph and Trust ee T 10 |£8167*| 54 1 11 10}4 103 
180,887 Do. do. 6 % Pref  ;.. 2. | 10 6 9 1 14g 144— 148 lfa 
150,000 | Great Northern Telegraph, of Copenhagen ; 10 124 15 : 844— 85 — 36 944 +4 
ioo j| Hailes od Bermude Cable 44% 1e Mort Y | 100 | aang | enc 10—108 | 100—102 
, * , Re 
17,000 MO Europan Telegraph es ise 25 10 10 % V um 64 524— 54 ie 
72,680 - | Monte Video Telephone Co., Lid. Ord. T ae 1 8 9 % - = z 
1,988,883 | National Telephone, Pref. Stock — .. ..  ..| 100 6 6 6 %§ | 111 —112 1124—11 118 111 4 
1,966,667 | Do. o. Def. Stock  . .. ...] 10 | 4 5 5 às 104-1 1074 - 109 1 107 H 
15,000 Do. do. 695 Cum. lst Pref. .. ES 10 6 6 « 6 958 1 1 18$— 14 14 
15,000 Do. do. 6 % Cum. 2nd Pref. .. 10 6 6 < 6 96$ 12 — 18 12 — 13 12 
. 950,000 Do. do. 5 96 Non-cum. 8rd P., 1 to 250,000 b b b % 5 96$ 5ğ— 5 533 
2,000,000 Do: do. 2 Deb. Stock Red. .. | Stock | 84 849% va 994—101 —101 1 y 
1,089,598 do. Deb. Stock Red. 100 | 4 4% 104 —106 1044—1 +4 
179,819 Oriental Telep. and H ec. 1 to 171,504, fully paid 1 6 64 là— 1f Lyy— 1 1f 
50,000 do. do. 6 % Cum. Pref. 1 6 69$ lá— li làá— lih 
100,000 | Pacific & European Tel., 4 96 Goar. Debs. 1 de 1 000 100 4 4% 100 —108 100 —108 
11,8901 | Reuter's . ; 8 6 5 X 7à— 8} 8 — +2 
8,987 | Bubmarine Cables Trust ` . 00e ee | Cert. | 6 6 € 127 —180 127—130 ; 
58,000 | United River Plate Tele hone ` 5 7 8 9c 7— 7 7— 7 
40,000 Do. b um. Pref., Nos. 1 to 40,000 5 b 54 5}— lc 
179,947 Do. do. 5% Debs. .. Stock | 5 5 & 1 111 1 111 ‘ : 
15,608 | West African Telegraph, Shares 10 2 4% , 10—1 10— 1 1 
80,008 | W. Coast of America, 1 to 90,000 & 53,001 to 58,008 33 Nil = — BH »— d a m v 
150,000 Do. Debe., 1 to 1,500 guar. by. Braz. Bub. Tel. | 100 4 4 re 100 —102 100 —102 is T a 
207,930 Wess elegraph, p Nos. 1 to 207,990 10 7 17 sa 183— 14} 14 — 144 145, 14$ +} 
75,000 |- Do: do. 6% Debs. 2nd series, 1906 | 100 5 5 " 101 —108 101 —103 a is " 
568,980 do. Deb. Stock Red. ..| 100 | 4 4 : 102 cii 1 1044 104 | 1004 à 
88,921 West India and Panama Telegra ^N MESS b 10 Ni Ni - — di W : 
84,568 Do. do. 6 Cum. let ef. ee eo 10 7 NS ee ind 9 eo oe e. 
4,669 Do. do. 6% Cum. 2nd Pref. v es 10 i se. |. Bi 7i 7 — "là i i + 1 
80,0000 | Do. do. 65% Debs., Nos. 1 to 1,800 ..| 100 5% 5% vs 101 —104 101 —104 1024 Se = 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


40,000 | British Aluminium 7 96 Cum. Pref. .. ix T 5 Nil Nil Nil es - 
20,000 Do. do. a Pe " 6 % Cum. Pret és act 5 Nil Nil Nil 4 , 413 i na 
20,000 Do. do. Funding Certe 5 Pe - "T Pa v» $e 
199,801 | British Electric on P es 10 8 6 6 — .8% 92 5j +1 
158,487 Do. do. 6 6 Cum. Pref. ee es 10 6 6 6 % 1 11 104— ll 1 1 Fy 
1,000,000: Do. do. 5 % Perp. Deb. Stock .. | Stock | 5 b 5 96 123 —125 123 —125 124 s 
250,000 Do. do. 43 96 2n Deb. Stock Red. | 100 Pu x 4h —100 99 — 101 +1 
100,000 British Insulated and Helsby Cables s " 5 10 8 8 | 8 EA — 6 — "m y» ee 
100,000 Do. do. 6 % Cum. Pref. 5 6 6 6 6 X, a 6 . " s 
600,000 Do. do. 43 96 ist More Deb. Red. | 100 t ah E? 44%$ | 108 —106 108 —106 : s 
60,000 "C Browett, Lindley & Co., Ord. .. re £1 il il i m Ik HA ^ 
50,000 |f Do. do. 6% Cum . Pret. .. £1 Nil Nil Nil 14/6 to 1 14/6 to M. , 
106,781 | Brush Electrical Engineering, Ord., 1 Lio Maa 2 Nil Nil Nil ; ` 
150,000 Do. Non-cum. 6 NES, 2 6 6 6 ; 1 1 1 i ja e 
125,0004 Do. tora ae Stock | 4 43 " 91 — 94 xd 91 — 94 937 n iN 
195,000 Do. Perp. 2nd Dar Btock Stock 78 — 81 78 — 81 . a a 
85,000 | Callender’s Cable Co ction shares -— b 15 1 Vis 10 — 11 10 — 11 
40,000 Do. do. 5% Cum. Pref. 6 5 5 5 öt 686— öf is 
800,000 Do. do. let Mort. Deb. Stock Red. | Stock 4$ 43 44 109 —111 109 —111 y 
523,896 Do. do. 49, Port Stock .. | Stock | 4 4 4 4 968 | 101 —108 101 —108 1 101 : 
639,896 Do. Def. do. oe ee Stock 4 4 4 — 80 78 — & +1 
1,896,000 | City and South London Railway TEE ..| Stock | 8} 2 95$ | 40 — 42 40 — 42 41 418 
85,000 one ton & Co., "EN E pong RR E 8 b l- 13 lj M l| tá 
pd NGHE E EE mel Wu stis. c S ee 
29 d LI] *$ 1 to i oe ee 1 ee ee 
13,180 ce breed è 5 Nil i - va 2 — 4 "^ 92— ^ n v: m 
244,0281 Do. Deb. Stock Red. 100 4% 4% 4 " 88 — 88 88 — 88 A “3 
260,0001 Do. na b. Stock Prov. Certs. all pd. 100 5 % 5 % b Vos 89 — 04 89 — 04 ee 
113,100 | Electric una 1: to 112,100  .. 2 6 % 4% i we 1 1 i | -à 
ano Do. TA 7% Cum. Pref., 1 to 31,990 2 7 % 1% q ae 1 1 22 " Re ve 
Do. P LS MOTE DSD: Sk. Btóck 4 y^ 4 "o 4 ee 09 — 95 92 — 96 ee ee " 
26,000 General Electric Co. dod. S Cum. Pret. "e 10 5% 5 % b i 91— 10 9$— 10 , - i 
900,000 Do. do. j Mort. Deb. ee Stock 4 Xo 4 y. 4 e " 97 —101 97 —1]101 . ee oe 
900,000 Henin (W. TJ, Telegraph orks, oe: m cú : 20% | 15 9$ | 15 10964 12 — p^ 19 — r^ 123 194 2. 
* 0. e c5 ee y. X . ee oe = 
p qme aui pea a aanbe anii | erae | RS | AG | A IPAE S MES | ae | iy | 
» Gu ere elegra orks.. y 4 6 1 a 
800,0001 Do. do. 496 1st Mort. Deb... | 100 4 «X 4% 4 be 100 —108 100 —108 s 158 
87,500 Liverpool Overhead Railway, Ord. . d 10 là 18% 1} %— 8 23— 2l "P Fee 2 
ape do. phate moa ‘ 10 5 % 5 % 5 5 %8 9 — 9 — ie T 
(050 | Telegra h marie and tenan ee 12 0% | 20% | 15 ʻi 884— 884— 84% 84 
280,000: Som Deb. A" to 1.500 E Red. 1908 | 100 4% 4% 4 102 —104 102 —104 $4 
540,0001 Waterloo & City way, Ord. Stook "T ..| 100 88% 88% 8$ 8 96t 90 — 92 90 — 93 i ; s 


Manchester Share List, 


* A period of nine months. 4 Quotations on Liverpool irum Exchange. 1! Unless otherwise stated all shares are fully paid. § Interim dividends. 


Bank rate of discount 3 per cent. (September 7th, 1908). 
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SHARE PDT OF ELECTRICAL COMPANIES mona) ELECTRICITY SUPPLY COMPANIES. 


| ‘Stock | Business done | Rise + 


Closing Closing + 
Present NAME, or Dividends for the Quotations Quotations week ended 
Iso. uu Share. last four years. Rept. 13th, | Sent. 90th. | Sept. 20th, 1905. 
; t 1902. | 1903. , 1904. , $1905. Highest;Lowest. 
mad Brompon & Kens. piec: Lt. Sup., iP 'd to a : s % " K T ot ict : ot 1 " Y 
, um. el. ee Ed . 
988,782 | Central Electric Su "p 4% Guar. Deb. Stock .. | 100 4 $ 4 4 F 103 —106 103 —106 
80,000 | Charing Cross and wand Electricity Supply .. 5 10 % 8 8 5 968 KE a 62— 7 644 612 
80,000 Do. 44 % Cum. Pref. b ae E RA 4 T 54— se i 
ren no ity Undertaking "4 44% Cum. Prf. |: : 4 is 43— A 439 — b ii $a 
850,000 Do. do. 4% Deb. Stock Red. ..| 100 4 4 4 SN: 103 —106 103 —105 105 2 
44,496 | Chelsea Electricity Supply, Ord. ; te 5 i 6 dt 6à— 5 68 x 
150,0001 Do. do. 44% Deb. Btock Red. .. | Stock | 4 4h X, | 108 —110 108 —110 
70,596 | City of London Elec. Lighting, Ord. 40,001— 110,595 10 5 5 6% , .. 11 — 11} 11 — 11} 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 . 10 6 6 6% - 13 — 14 13 — 14 
400,0001 Do. 5% Db. Stk., Scrip. (iss. at 115) all pd. " 5 5 5% V 123 —127 124 —128 1 
800,000 Do. 44% 2nd Db. Btk., Prov. Crts., allpd. | 100 4} 4i 44 | xe 108 —105 104 —106 104 
40,000 | County of London Electric Lighting, Ord.1--40,000 | 10 4 4 4} 4% 9 AA 
30,000 Do. do. 6 % Pref., 40,001 —60, ,00€ 10 6 6 6 | ae 12 — 124 12 — 1 12 va 
400,0001 Do. do. % Deb. Stock " 4 4 4 p 111 —114 111 —114 118 us 
250,000 |. Do. do. 95 2nd Deb. Stock . Stock QNT 103 —106 108 —106 104 A 
70,000 een 8 aah c SECUS o. sate 5 i T o | AM a a di otà bi a 
80,000 . o um. Pre as se EE "n i6 si 
800,000: Do. do. 43 % 1st Mort Deb. Stk | 100 44 4$ ma EET 100 —108 106 —108 25 
21,000 Poe and Knightsbridge eee Ord. ; 5 10 12 12 % is 12 — 121 12 — 193 sa 
136,000 |- do. do. 4% Deben. Stk. | Stock | 4 95 4 4% | es 97 —100 97 —100 $^ 
111,000 London Electric Supply ae a Li a s a 8 N ^ Nil 3 y "ET 2 — i a 34 T 
60,000 ref... b 6 6 ex 4i— ; 
871,895 Do. do. 4961st Mort. Deb. Stk. Red. | Stock | 4% 4 Jj 4 g iA 99 —102 99 —102 aa 
100,000 | Metropolitan Electr Supply, 1 to 100,000 . 5 7 10 10966 102— 11 i 11 11 10$ : 
76,121 Do. 44 % Cum. Pref. 1—, 106, £3 pd. b 4$9654| 4 s: m m 61 574 = 
220, 0001 Do. 44% 1st Mort. Deben. Stock ae Ed 4 Vs 109 —113 100 —118 i Rust 
250,0000 Do. r4 Mort. Deben. Stock Redem. | Stock - 99 —101 100 —109 : +1 
250,000 | Midland Electric Corporation, 44 % 1st Mae Heu 100 4 ae 100 —102% 100 —102% sa 
10,852 Notting Hill Electric Lighting 10 6% 6 7 2 14 — 15 14 — 15 118 xus 
de O00 |t. James’ and Pall Mall Electric Lig Haat à 5| 75 hug | aay m os | eke 1 I 143 i 
40, . James’ an ectric Lig r és 1 1 | 109658 1 1 1 + 
20,000 Do. do. 7 *X; Pref. 20,081 to 40,080 5 i? 7 96 7 7 96$ 8 — 8— 9 | a 
150,0002 Do. do. 84 96 Deb. Stock Red. 100 2 8496 84 ao 97 — 99 98 —100 11 
12,000 | Smithfield Markets Electric Supply, Ord. .. b à 4 4 96 e 291— 23 291— 23 295 » 
50,000 Do. do. do. 4% Deb. Stock Stock | 4 4 Z 4 ed 76 — 80 76 — 80 m : | " 
65,000 | South London Electrici Supply, Ord. 1 5 1 8 4 4 A 34— 4 4 s iM 
100,000 | South Met. Elec. Lt. & Power ( Ord.. we 1 il Nil Ni , $4— 4 1$— s is 
50,000 | (Late Blackheath and Greenwich ü 96 Pret. . 1 Nil 7 7 | , lh 165, xd 14— jJ ; :; 
100,000 Dist. E.L.Co.) 44% 1st Deb. Stk. 100 44 44 43 106 —109 100 —109 gs $ 
a Vrbani Electric Supply, pe Mu. 5 H E : b 4j— 5 st Bà at 121 
: ; 0. um. Pre b s bà— — 55 I 
200,000 Do. do. 44% 1st Mort. Db. Stk, Red 100 a E. 44 E 105 —107 106 —107 1053 zs 
110,000 | Westminster Electric Supply, Ord. .. : 5 |12 134 14 199,6 | 123— 18} 193— D 1 123 | 
28,151 Do. do. 5 % Cum. Pref. TEE! b b b $ . — 68 6)— dq . 


| hol. | en 
Shares not officially quoted :—Mackay Companies, ord., 42—424. Pref. 76—764. : 


1 Unless otherwise stated all shares are fully paid. i § Interim dividends. 


Latest Fortnight’s Latest "ortnight'$ 
CHEMICALS, &c. Prine. tan oe a METALS, &c. (continued). a Dec. or Inc. 
a Acid, E a M si S per cwt. 5/- T g Copper Sheet .. per ton se 
a , Nitric.. T o perewt. 22/- ay g » Rod. .. perton £A 
a „ Ozalic.. ae = o percwt. 32/- F € v (Electrolytic) Bars .. per ton £74 is 
a ,, Bulphuric n .. percwt 5/6 ae € p T Sheets .. perton £87 T 
a Ammoniac, Bal .. per ewt 42J. e p 5 Rod .. per ton £81 m 
» Ammonia, 'Muriate (crystal) .. per ton £38 10 e is H.C. Wire per Ib. -9M. 
Ls .. _ per ton £30 " Ebonite Rod vs 25 .. per lb. 8/8 
p Bleaching powder x a .. per ton £5 10 ari »" Bheet i es .. perlb. a- 
a Bisulphide of Cetbon bs .. . per ton £15 s ^ German Silver Wire... .. per lb. 1/6 
a Borax . T .. per ton £18 a k Gutta-percha, fine S perlb. | 6/- to 1J- 
a Benzole hn $ a re .. per gal. 10d. is k Indig-rubber, Para fine . .. per lb. 5/7 to 5/%4 
z " .. per gal. d. ae i Iron, Charcoal Sheets .. per ton £18 vs 
s a Copper ay M T as .. per ton 20 2 i ,, Pig (Cleveland warrants) per ton 48/5 2d. dec. 
Nitrate os .. per ton £25 "m i „ Forgings, according to oe per ton From £11 |. ws 
» White Sugar.. 5 .. per ton - £31 i Eo oon: heavy per ton 47/6 to 50}- 
M MER lated By T - .. per Ion £2" 10 md i ,, Wire, galvanised No. 8. per ton £9 15 Se 
a Methyla irit . per gal. 2/6 2 
a Naphtha, Solvent (90 kA at "160° C) per gal. 5/6 i : g Lead, English Ingot es .. per ton £14 2 6 2/6 to7/6dc. 
a Potassium Bichromate, in casks per lb. 8d. - ^ T T Sheet... . per ton £15 15 5s. dec. 
a Potash, Caustic (75/80 %) .. perton £20 zs m Manganin Wire No. 28 . .. per lb. 8}- 
a Potassium Cyanide a .. per lb. Tad. de l g Mercury... per bot. £726 “a 
a Shellac : " .. perewt. 190/- TA d Mica (in original cases) small . per lb. 6d. to 1/- as 
a Sulphate of Magnesia T .. perton £4 10 ss d » i m medium per lb. 2/6 to 4J- sé 
a Sulphur, Sublimed Flowers .. per ton £6 10 Vs d » large .. per lb. 4/6 to 8/6 s 
a 75 Recovered va .. per ton £5 10 - p Phosphor Bronze, plain castings per lb. 1/1 to 1/8 
a 35 Lump  .. we .. per tan £5 ie p 6 rolled bars & rods per lb. 1/14 to 1/8 
a Soda, Caustic (white 70 %) .. per ton £10 15 s p ü NH & sheet per lb. 1/4 
a 4 Crystals : .. per ton £3 M o Platinum zi ł .. per oz. BAJ- 
a Sodium Bichromate, casks .. per lb. 23d. - e Silicium Bronze Wire . per lb. 104d. to 114d. T 
a 7% Cyanide... T" .. per lb. Td. «s i Steel, Magnet, acc'd'g to desc’ p 'n per ton £58 S 
METALS. &o. . i p » in bars... eir zw l ee 
b Aluminium Ingots, in ton lots .. per ton £150 Si g Tin, Block .. es d . per ton { to £147 10 | £5 10s. dec. 
b " Wire, in ton lots .. perton £171 T n , Wire, Nos. 1 to 16. per lb. 1/94 àd. dec. 
b Sheet, m tonlots .. perton £175 us p White Anti-friction Metals— | 
b Babbitt's metal i ing per ton £48 to £110 a “ White Ant"' brand.. per ton £46 to £70 a 
c Brass (rolled metai Tto 12") basis per 1b. 734. " j Yarns, 2/108 Grey Cotton, on sp'ls per Ib. 8d. 22 
c€ ,, Tube (brazed) ae per Ib. d. a j » Glea. Flax .. per Jb. bid. = 
€ p » (solid inane .. per lb. " P j » Sply 10 lbs. Russian .. per lb. 435d. eee 
c Wire, basis .. : .. per lb. 8d. j » 101lbs. Russian, single .. per lb. ; , 
c Copper Tubes (brazed) .. .. per]lb. 104d. ix j »  180]bs. Jute rove .. per ton £11 a 
». (solid drawn)  .. per Ib. 11d. k | k Zinc, 8h't (Vieille Montagne bnd.) per ton £99 15 15s. inc. 
g Copper Bars (best selected) .. perton" £84 | 


Quotations supplied by Messrs.:— a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Sons, Ltd. ; d F. Wiggins & Sons; e Frederick 
Smith & Co.; f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & BShakspeare ; h 'Edward Til & Co.; i Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k Morris Ashby, Ltd.; m W. T. Glover & Co., Ltd. ; ; n P. Ormiston & Sons; ^ Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Ltd. 
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Carborundum Works in Germany.—The firm of . <A Bad Specitication, — The East AxaGLIAN Enat- 
MEYER & ScHMIDT announce that they are engaged on the erection NEERING Co., LTD., of Stowmarket, have written to the local Press 
of works for the production of carborundum in Baden-Rheinfelden. complaining of the action of the Ipswich Board of Guardians in 
It is proposed for this purpose to utilise the water power of the inviting tenders for electrical machinery and specifying for a 
Rhine to the extent of several thousands of horse-power. The certain particular make. The firm contend that it is not business 
German patent for the manufacture of carborundum was declared or fair trading to debar every other maker of electrical 
invalid two years ago, and since then large European works have machinery from having a chance of tendering. They feel this 


supplied the requirements of Germany in this respect, so as to the more as they are a local firm, and have something like 150 of 
render the country independent of imports from America. their dynamos and motors installed in the district. 
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THE BRITISH ASSOCIATION MEETING IN 
SOUTH AFRICA. 


a—— eee —— Á oa 


Tug proceedings of the British Association for the Advancement of 
Science have been reported in considerable detail in the South 
African papers, and it is from the reports published in the Cape 
Times that we have prepared the following abstracts of some of the 
proceedings. Readers will remember that the papers on '* Wireless 
Telegraphy " and “Distribution ef Power on the Rand" have 
already been briefly touched upon. 


A paper on "Observations on Atmospheric 
Atmospheric ^ Electricity in South Africa,” by Prof. J. C. 
Electricity. Beattie, D.Sc., J. Lyle, M.A, and W. H. 
Logeman, M.A., was read. The observations 
carried out up to now consist of a series made at Bloemfontein in 
1902-3 by Mr. Lyle, of the Grey College, Bloemfontein, and a less 
complete series made during the same period at Cape Town by Mr. 
W. H. Logeman. Observations have also been carried out in Cape 
Towu by Mr. Fincham during the present year. The instruments 
used were an Elster and Geitel dissipation apparatus, and— less 
regularly—a Kelvin portable electrometer. The paper contains the 
records of daily readings of temperature, humidity, pressure, and 
both positive and negative leaks for morning and afternoon hours. 
These results are used to determine the annual variation; a 
harmonic analysis of the results being obtained in the usual way. 
Cape Town is on the coast, practically at sea level. Bloemfontein 
is inland, and about 4,500 ft. above sea level. The magnitude of 
the leak is greater at Bloemfontein than at Cape Town. The 
positive leak, both at Cape Town and at Bloemfontein, is less than 
the negative in the morning; the positive leak in the afternoon in 
Bloemfontein is greater than the negative in the summer months, and 
less in the winter months. In Cape Town, so far as the observations 
go, it seems probable that the opposite is true- that is, from June 
to October the positive leak is greater than the negative, and in 
November and December less. Mr. Lyle and Mr. Fincham had in 
addition observed on several days throughout the whole day. The 
chief results are similar to those obtained in E furope. Formation 
of fog leads to a diminution in leak. The rate of leak changes with 
the relative humidity and with the pressure. 
This paper was read by Profs. Beattie and 
The Magnetic Morrison. A survey of South Africa was started 
Survey of by the authors in the summer of 1897-1898. 
South Africa. The observational work has been carried ou 
since that time whenever opportunity offered ; 
naturally, it was greatly interfered with by the war. Soon after 
the declaration of peace the various South African Governments 
each contributed to a fund for paying the expenses of a field party 
for a year’s continuous work, This party observed during the 
whole of 1903 and part of 1904. Financial assistance has also been 
received from the Government Grant Committee of the Roval 
Society. Thenecessary observations have been made at about 400 
stations, distributed chiefly along the various railways in Cape 
Colony, Rhodesia, the Transvaal, the Orange River Colony and 
Natal, in the south of Cape Colony, the east of the Transvaal, the 
Basutoland border, and the north-west of Cape Colony. Observa- 
tions have been repeated at 20 widely-separated stations for the 
purpose of determining the secular variations of the elements. The 
annual and the daily observations have been derived from the 
earlier work of Sabine in South Africa. It is hoped that the work 
of reduction will be sufficiently advanced by August to show 
isogonic and isoclinie maps of certain parts of South Africa. 
Mr. A. Wood read a paper which consisted 
Kadio-Aetivity of a general survey of the evidence in favour of 
of Ordinary: the view that radio-activity is a universal pro- 
Matter. perty of matter Strutt's work had shown that 
the ionisation in vessels of the same size 
differed for different materials. There must, therefore, be a radia- 
tiom from those different materials capable of iouising the gas 
contained in the vessels. This radiation was shown by Campbell 
and the author to consist of two parts, some of it being secondary 
and excited by the penetrating radiation from without, the 
remainder being intrinsic and proper to the material. Strutt 
regarded this latter as due to radio-active impurities, but since his 
work was published results have been obtained by many other 
experimenters. When these results are compared we find that the 
order in which the various metals tried occur is almost 
identical, and the author concludes that where different 
samples, tested by different methods, yield results in such 
close agreement, the idea that impurities play any consider- 
able part may be dismissed, The author then proceeded 
to summarise the result of the efforts made by Thomson, 
MeLennan, Campbell and himself to obtain evideuce of the exist- 
ance of an emanation from metals. All the evidence so far 
obtained is indirect, however. The paper concluded with some 
theoretical considerations which lead us to expect universal radio- 
activity, particularly the electronic theory of the atom and the old 
idea that the occurrence together of two close ‘ly associated metals, 
such as silver and lead, might be explained by the breaking down 
of the lead into the silver atom by a disintegration similar to that 
Which takes place in the transformation of radium into helium, 
A paper on the “Daily Variation of the 
Magnetie Northerly (X) and the Easterly (Y) Com- 
Intensity. ponents of the Magnetic Intensity at Cape Town 
St. Helena and Mauritius,” was read by Prof. 


-- 
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J.C. Beattie, D.Sc. 


A paper by Mr. A. M. Tippett, chief resident 
Electric engineer, C.G.R., on “The Cape Government 
Railway Railways,” was read. Mr. Tippett treated this 
Traction. thoroughly from every point of view, and 
nothing in connection with the construction, 
management and working of the C.G.R. seemed too great or too 
detailed to come within his examination. He described the three 
systems, their routes, lengths and engineering and other features, 
and then he passed on to the classes of railways, the ordinary 
branch lines, the pioneer or developing railways, narrow gauges, 
bridge building, ballast, sleepers, water supply, signals, gradients, 
and so forth. 

This paper led to some discussion on the question of electric 
traction. 

Sir William Preece said that the chairman (Mr. R. H. Ham- 
mersley Heenan) had referred to the fact that the burning question 
of the year was that of clectric traction. Well, electric traction at 
home and even in America was in a very tentative state. It 
required an immense amount of experience to form different 
opinions, and they had to watch with a considerable amount of 
interest what was going on in the rest of the world. He said that 
what they had to fight was not the troubles of electric enterprise 
as such. ` There was no doubt that the terrible financial distrust 
that existed in England was due to the unfortunate action of the 
Limited Liability Act, which had invented a new monster called 
the “Company Promoter.” The "Company Promoter" had done 
more harm in England than any troubles or accidents that might 
have accrued from electric traction. They had very important 
railway problems to solve. They had tried during the past 12 
months to see whether they could not in some way or other 
ameliorate their suburban traffic. The North-Eastern Co. bad elec- 
trified a portion of their line, the Lancashire and Yorkshire had 
electrified a portion of their line between Liverpool and Southport, 
and other railways were contemplating establishing an electric 
system to work their trattic, but, most unfortunately, these two 
companies, the North-Eastern and the Lancashire and Yorkshire 
had adopted a system that was obsolete. It was very remarkable 
that with all the evidence before them they should have adopted a 
system which involved the use of the live rail. The Metropolitan 
Railway Co., some years ago, decided to electrify their line, and 
some very careful and well-conducted experiments were started, 
but the Metropolitan District Railway had new fallen into the 
hands of those who did not quite approve of what was being done. 
There was a very great and important point at issue, and that was 
which was the best system on which to work the railways—the cou- 
tinuous current or the alternating current. The alternating current 
had met with great success in Canada and in Italy, and also in 
Germany. The London, Brighton and South Coast were at the 
present moment contemplating the fitting up of one of their sub- 
urban lines in the south of London on the alternating current system. 
In London they would then have a splendid object lesson for compar- 
ing the relative advantages of the alternating current and the con- 
tinuous current. A question often asked was whether it was cheaper to 
use electricity than it was to use steam ? Most people seemed to think 
that the whole and the sole question was the relative cust of work- 
ing the line by electric current as against steam. But, after all, it 
was not a question of the cost per unit of electricity and the cost of 
steam, but rather of the advantage that the current would have 
in expediting the rate at which they could get up their speed 
and maintain it in working their line. It was quite evident 
from experiments which had been made and -the experience of 
other lines that on such a line as the Metropolitan they would, by 
electricity, be able to get through their line one-third more trathe. 
That was due to increased acceleration possible by electricity 
as compared with steam. The day would come when what 
could not be done by steam would have to be done bg elec- 
tricity. “When we came to the limit of our suburban traflie we 
should be able to increase the capacity of the line by electricity. 
There was not the slightest doubt that when powers were obtained 
the electric railway between Manchester and Liverpool would be 
able to run at the rate of 120 miles an hour, That meant that the 
journey between Liverpool and Manchester would be done in 20 
minutes instead of three-quarters of an hour, as at present.” 

Mr. Alex. Siemens said that in Germany they had. been running 
trains at 120 miles an hour, so that it was not a question of what 
might be done, but what was being done. Mr. Siemens referred to 
some of the results of experiments conducted with overhead 
lines. 

Mr. Robert Hammond said it seemed to him that there was a 
very remote chance of the Cape railway running at the rate of 120 
miles an hour. It would be a curious thing to see such an experi- 
ment carried on upon certain portions of those lines. He would 
rather view it from the top of the mountain than from 
the train. There was one portion of the line which, when 
he was there three months ayo, struck him as particularly 
suitable fur electric traction. Sir Wm. Preece had very well put 
it that, quite irrespective of long-distance and high-speed railways, 
which were not applicable to the case of the Cape, an important 
advantage of electric traction was the high rate of acceleration. It 
was a matter which was especially of importance in suburban 
trafic. By means of quick acceleration there was a great saving of 
time without increasing the maximum speed, and it gave a manager 

“something up his sleeve" in case of delays. By means of elec- 
tricity they could obtain their maximum speed much more quickly, 
and continue it for a time. He thought the experience of the 
North-Easteru Co., which had electritied its suburban line north of 
the Tyne, showed an immense advantage by the use of the multiple 
unit system. He trusted that next time the Association came to 
South Africa they would find that somethiug had been done in 
regard to the electrification of railways. 
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Mr. F. Douglas Fox said it seemed to be now settled that the 
standard gauge of the South African railways was 3 ft. 6 in. 
Although it was not a gauge that would stand a high speed, it 
seemed to be a very suitable standard. In local traffic he did not 
think that in the Cape and Durban, for instance, they could do 
better than adopt electric traction. 

Mr. J. Denham referred to the electric lighting of the Cape 
Government railway trains, and gave an interesting account of the 
various systems which had been adopted. Touching on electrifica- 
tion, Mr. Denham said that they knew that electrification of the 
Wynberg line was a desirable thing, but there was, they had to 
bear in mind, a mechanical drawback. Unfortunately, they had 
only got a 3 ft. 6 in. gauge, and they could not get, as far as he 
knew, the horse-power necessary for an electric train running 50 
miles an hour on that gauge. 

Prof. Payne said that in reference to the 2 ft. gauge it seemed to 
him a great pity that the Port Elizabeth-Avontuur line should have 
been built on the narrow gauge. Instead of building a 2 ft. line, 
the Government should either have built a 3 ft. 6 in. line or no line 
at all, because if they had built no line at all they would have left 
it open to à company to run motor carriages. 

Mr. Oats, M.L.A., said, in regard to electrification, he did not 
profess to be a railway engineer, but it always seemed to him that 
a great improvement which night be made in the future would be 
when they could dispense with the necessity of dragging up steep 
gradients, such as they had in that country, the full weight of 
an engine and boiler. He thought more power was absorbed in 
hoisting the engine and boiler up these mountain sides than 
in the load itself. In regard to suburban traffic, he thought that 
there was room in that direction for the development of electric 
traction. ` 

Mr. Tippett, in replying on the dicus said that in the 
present lamentable condition of the couutry, and in view of the 
fact that the traffic was diminishing rather than increasing, the 
prospects of the electrification of the suburban line were somewhat 
remote. He thought there was room in the colony for a body 
exercising similar functions to the Board of Trade. 

In the absence of Mr. T. H. How, who could 


Roller not go to South Africa, a paper on “Roller 
Bearings. Bearings" was read by Mr. W. Bayley-Marshall. 


The author, whilst contending that roller 
bearings should be produced at reasonable cost, regarded first cost 
as secondary to ultimate economy in motive power; measured by 
savings in coal or electrical current per annum, and lubrication. 
Recent tests on line shafting electrically driven, fitted with roller 
bearings, showed a saving of 244 per cent. of the power required 
to run the motor and countershaft with machines in full work. 
Earlier unsuccessful experiments made with roller bearings were 
attributed to causes now well understood and avoided, suclr as 
excessive rividity and improper load adjustment, which are now 
obviated by means of swivel seatings, so that the load is evenly 
distributed. Examples were given of roller bearings successfully 
applied to the axles of .coal-weighing shoots, each bearing support- 
ing a load of 5 tons on eight rollers on mild-stecl axles, where the 
total tractive resistance was reduced to 3 lb. per ton of load. In 
tramway and railway vehicles a series of tests had also proved the 
starting effort to be 3 lb. per ton of load, giving a coefficient of 
friction of 0:0013, including wheel friction upon straight, level rails. 
This reduction effected a saving in electrical energy equal to 50 per 
cent. of journal friction, equivalent to 4d. per car-mile, or £50 per 
car per annum. On the Birmingham clectric tramways a saving of 
24°30 per cent. of tractive force per ton of load was obtained, and a 
saving of 1'035 units per trip, equivalent to £38 16s. 3d. per car per 
annum. At Southport the average energy consumption of roller- 
bearing cars was 0°55 unit per car-mile, with a: mean speed of 
10°3 miles per hour, as against one unit per car-mile with ordinary 
bearings and a mean speed of 8°6 miles per hour. The mean current 
consumption with ordinary bearings was 0°797 unit per car-mile, 
aud with roller-bearings 0:389, showing a saving of 0408 unit per 
car-mile, or a saving of £68 per car per annum. As examples of 
railway tests, the earlier trials on the London, Brighton, and the 
South Coast Bailway were cited, where, after six years! service and 
120,000 miles run, a saving of 123 per cent. was shown in coal con- 
sumption. On the Liverpool Overhead Railway, roller-bearing 
tests proved that the reduction per ton-mile of coal consumption 
was equa], to 9 per cent., and that longer trains could be emploved. 
The reduction of tractive resistance and the corresponingly 
diminished wear and tear of materials generally, combined with 
increased comfort in smooth, easy running, the smarter handling of 
trains, the acceleration of speed, and the increase of carrying loads 
by means of successful reller-bearings, were subjects well worth the 
careful consideration of engineers. 

Prof. T. Hudson Beare said that in discussing the matter of 
roller-bearings with Prof. Goodman, of Leeds, he learned that it was 
difficult to get the rollers truly parallel, and that it was found that 
the necessary provision for eud thrust or lateral movement made it 
difficult to get trustworthy results, that was to say, that the results 
of one day's experiments did not correspond with those of another. 
Then, as to economy, the figures given were very striking; but he 
would like to ask how long the cars referred to had been running 
"with roller-bearings, and whether, in the calculations set forth, 
allowance was made for the great. depreciation, because the life of 
the bearings shonld be shorter on tramears running over the rough 
road surface than on railway rolling-stock running over a smooth 
track. He was confident that roller-bearings had a great future 
before them. 

Mr. W. Bayley Marshall, in reply, said that the first experiments 
made with rolle T-bearings had been auvthing but successful. He, 
himself, had tried case-hardened lap rollers, as nearly parallel as 
humauly possible, but the question of parallelism asserted itself, and 


the rollers frequently crossed. Then Prof. Woodcock adopted a 
floating cage to keep the rollers parallel, and that had proved suc- 
cessful. The Birmingham tramears had been running with roller- 
bearings for two years; but, because of the municipalisation of the 
tramway system, and as the municipality was now building its own 
cars, they had been abandoned. That was why they were not now 
in use on the Birmingham trams. 


Mr. A. T. Hennessy read this paper, in 


The Motor- which motor-cars were divided into three 
Car in South classes: electric, steam and internal com- 
Africa. bustion or petrol. In regard to electric cars, 


he said that they only required to be briefly 
dealt with as far as South Africa was concerned. Though electricity 
was the ideal motive power, no accumulator yet invented could 
stand the vibration of their roads, and even were the roads suitable 
the small storage capacity of any electric car, conibined with the 
fact that only an extremely limited number of cetitres for 
recharging were ávailable, thus rendered the electric motor-car fcr 
practical use out of the question. In his opinion, the future of the 
motor-car, in South Africa at all events, was with the petrol car, 
aud that view was shared by every practical motorist of Colonial 
experience. It was understood that a local engineering firm pro- 
posed shortly to take up the manufacture of motor-cars for that 
country, but with the present limited demand for such, it was not 
probable that more would be done than to assemble the various 
parts of the car imported in the first instance from Europe or else- 
where. 'lhe writer would, however, welcome such a step as au 
initial attempt to cater for their special requirements. No one who 
had any knowledge of the country could doubt that the future 
of the mechanically-propelled vehicle in South Africa was a great. 
one, and that the engineer and manufacturer, who at this early 
stage of motor development out there took up the question of 
designing and manufacturing vehicles suited for their roads, would 
reap a substantial harvest in the near future as a reward for their. 
energy and foresight. 

Sir W. H. Preece, iu setting forward the claims of electric cars, 
said that their great drawback was the difficulty of finding a storage 
battery of sufficient capacity to take the car a long distance. The 
car of the future must be an clectric car. It swept away at once 
all the troubles, annoyances and vexations of the petrol and steam 
cars. The great objection to the petrol car was its smell; there 
was no smell in the electric car, neither was there any vibration. 
With regard to the battery for electric cars, he had been looking 
out for a suitable one for some years, and he had laid down two 
distinct conditions, the first of which was that it must take a 
charge which would drive the car for 100 miles. If one could do 
that in England, it would be possible to use a motor-car all over 
the United Kingdom, for in no part would one be more than 
75 miles from a charging station. The car he had made was not 
built for long runs; the best electric would not get over the 
objections which Mr Hennessy had laid down. He (Sir William) 
was quite sure the South African roads were not suitable for electric 
cars, but bis car was one he designed to do service between his 
house and the railway station, 24 miles away. "The electric car had 
this great advantage, that one could not, if one wished, set it to go 
at a speed greater than the maximum legal limit—20 miles an 
hour. At the present moment he would not say that his car had 
been a success. It had been abominably turned out from an 
electrical point of view, but as a sample and as an experi- 
ment in the possibilities and potentialities of the electric car, he 
confidently believed that over smooth roads and short dis- 
tances, and for suburban traffie, it was superior to the petrol or 
steam cars. 

Prof. Hele-Shaw said Sir William Preece had not told them 
anything about the cost of his electric car. Except for use in the 
streets of London, he (the speaker) had relegated them mentally 
either to millionaires or to newspaper proprietors; now they must 
include Sir William Preece. : 

Prof. T. Hudson Beare advocated. the use of alcohol motors for 
South African cars. ` | 

Mr. Hennessy, in reply, said that admitting all that Sir W. H 
Preece had said about electric cars, he still maintained that they 
were unsuitable for South Africa. 


THE DISTRIBUTION OP POWER, 
By W. E. Ayrton, F.R.S. - 
(Abstract of Lecture delivered on August 29th, at Johannesburg.) 


Ir was in Paris, at the Palais de l'Industrie, the home of that Elec- 
trical Exhibition of 1881—which has now become classical—that 
modern electrical engineering was born, 

In 1886, when the boy Electricity was five, the babe Johannesburg 
was born, and the two youngsters have raced alony neck and neck. 

In 1888 it was beginning to be realised that a pressure of 2,000 
volts between electric mains might not make too great a call on the 
funds of Life Insurance Companies, 

In exactly a decade after the Paris Electrical Exhibition of 1881, 
came the Frankfort Exhibition of 1891. More than ten times 2,000 
volts was there used to transmit more than 100 H.P., more than 100 
miles, with more than 75 per cent. efficiency. 

The table on page 477 shows that the use of higher and higher 
pressures has enabled larger and larger amounts of power to be 
transmitted longer and lunger distances, with greater and greater 
efficiency, tbat is, with less and less waste. 

In the distribution of power, current and pressure are equally 
impurtant. It is not merely because, even this month, after a 
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phenomenally dry season, about 5,000,000 gallons of water are rush- 
ing per minute over the Victoria Falls, but also because this water 
thunders down about 380 ft., that these Falls are a potential 
source of power. " 

Probably, like fnyself, you have heard vague comparisons made 
between the power of the Victoria and the Niagara Falls. Now, what 
is the true comparison ? . 

The flow at Niagara varies at different times of the year from 
about 62 to 104 million gallons per minute. At the Victoria Falls 
the low can be one-twelfth of the smaller number—-fur it is so now; 
aud some authorities, well acquainted with the spot, say that at the 


* 


1882. 1883. 1886. 1891. 
PEE Hirschau | Vizille Creil Lauffen 
to to to to 
Munich. | Grenoble.| Paris. Frankfort. 
Pressure at transmitting 700 3,000 6,000 25,000 
end in volts l 
Horse-power delivered 5:8 7 52 1142 to 
by electro-motor lamps 
Distance in miles T 3:5 875 35 1087 
Percentage commervial 36 62 45 753 
efficiency of trans- 
mission l 
Diameter of line wire in 0:18 0:079 02 | 3 wires each 
inches of 0:158 
Material of wire bas — {Silicium | Copper Copper 


- bronze 


eud of another three months the flow will be only half of even that. 
The mean available drop at Niagara is about 160 ft. ; at the Victoria 
Falle, about 380 ft. Hence, while the minimum Niagara flow repre- 
sents about 3,000,000 H.P., the present Victoria flow represents 
about 530,000 H.P., or only about one-fifth .of the preceding. 
Further, if those who predict the flow of the Zambesi sinking to 
something like 24 million gallons per minute in November, are true 
prophets, the Victoria Falls will then only give out about 
300,000 H.P., or, say, one-tenth of the minimum that Niagara 
produces. . | 

In all that precedes I have taken the full power of the direct drop 
in each case; that is, I have assumed in each case the intake to be 
close to the main drop, and I have deducted nothing for inefficiency 
of machinery. 

In 1897 two transmissions were arranged for at 33,000 volts—the 
one at Crofton, California, and the other at Redlands, California. 
And no pressure higher than that used on the Lauffen-Frankfort 
transmission seems to have preceded this 33,000 volts anywhere in 
the world. 

In 1898 the highest working pressure in the world was 40,000 
volts for a 34-mile transmission at Provo, in Utah, and last year 
there were several examples of transmissions at 60,000 volts, a8 seen 
from the following table :— 


| | Trans- | Horse. | Pressure 
Year From To Country, | Mission | power spinon 
i y. distance trans- end in 
| in miles. | mitted. volts 
! } E I 
1897 Crofton - | California — — 88,000 
» | Redlands — : — — ie 
— Bangalore India 92 4,300 | 35,000 
198 | Provo — Utah 82 — 40,000 
—  Gromo Nembro ! Lombardy 22 8,300 s 
— | Logan Salt Lake City | Utah 150 2,600 M" 
— + Canyon Ferry} Butte | Missouri 70 5,700 | 50,000 
— | Shawinigan | Montreal Canada 90 15,000 5 
— Moutiers Lyons Ffance 112 -— 57,600 
— | Spokane Washington. -— 100 3,000 ,000 
— ' — Guanaguato | Mexico 104 4,000 js 
— Electra St. Francisco California 147 10,000 m 
— Colegate Btockton | ï 218 5,000 ji 


Indecd, not ouly have various successful 60,000-volt transmission 
schemes been carried out, but the Kern River Power Co. in Cali- 
fornia are constructing one for transmitting 4,020 H.P. over 110 
miles at 67,500 volts. l 

When the new railway— Brakpan to Witbank—is completed, 
110 miles will be 20 more than will separate the Rand from the 
coal fields at Witbank—fields that produce such good coal that the 
Central South African Railways have contracted to purchase 
34,000 tons during this year, at 68. per ton at the pit's mouth. 
Now, at a pressure of 67,500 volts, these two small wires could, 
without warming, bring about 9,000 H.P. from Witbank and deliver 
7,600 of it to the Rand. 

Or if six wires were used like those now employed by the Rand 
Central Electric Works, then, at 67,500 volts, 9,000 H.P. might be 
put in at Witbank and only 5 per cent. lost on the road, that is, 
about 8,950 H.P. delivered on the Rand. 

You will now grasp why in 1895, 10 years ago, it was a bold and 
pioneering policy to equip the Rand Central Works for 10,000 volts, 
and to use 13,000 volts during times of full load, but why in 1905 
the recommendation of some advisers to distribute power at only 
10,000 volts to the proposed sub-stations of the contemplated 57 
miles of electrified railways— Springs to Randfontein, is most 
retrograde of those advisers to the railway. 

Next I come to a very important question, and one that merits 
far more consideration than it has yet received. ‘There are two 

of electric current—direct current and alternating current, 
Now, which kind of electric current should be used for the distri- 
bution of power over long distances? Practically, every electrical 


engineer will at once reply: alternating, of course. Well I am 


going to preach heresy. 

The alternating current has undoubtedly the great advantage that 
a motor can be constructed with no rubbing electric contacts; 
an alternating current dynamo can be constructed to produce a 
large horse-power at a high voltage ; and further, as we havealready 
seen, this alternating voltage can be transformed into a still higher 
one without the use of moving machinery. 

On the other hand, no single large direct current machine has ever 
been constructed to generate more than about 3,500 volts, and no 
means is known for efficiently converting a direct current voltage 
into a higher, or a lower one, without the use of moving machinery. 

So far then my case seems weak! The advantages of using great 
electric pressures we have seen. Ate there any disadvantages ? 
This is a disadvantage, the risk of piercing the insulation! While 
from the point of view of economic transmission 60,000 volts alter- 


 nating means exactly the same as 60,000 velts direct, from the point 


of breakdown of the insulation, 60,000 volts alternating is as bad 
as 85,000 volts direct—indeed, may be worse than 100,000 volts 
direct. 

But there are other disadvantages in the use of alternating 
current. 

The self-inductive effect is small, if the going and return con- 
ductors be straight, short and near together. But, if the distance 
over which the power is to be transmitted be long, the wires 
obviously cannot be short, and, if to obtain economy high electric 
pressure be used, the wires cannot be put very near together, since 
that would lead to a brush discharge through the air from one con- 
ductor to the other, producing leakage. | 

Indeed, the minimum distance that must separate the conductors 
has to be increased very rapidly withthe pressure. The table gives 
this minimum distance for conductors, oth, Aths and +5ths of an 
inch diameter respectively. It is to be noticed that increasing the 
thickness of the wire greatly diminishes this minimum. For 
instance, at 80,000 volts, doubling the thickness of the wire from 
ith to ths of an inch diminishes the minimum distance from 61 ft. 
to 134 in. 


JOHANNESBURG.— Elevation, 5,689 ft., January, 1905; Barometer, 
24'3 in.; Temperature, 915° F. Minimum distance that must 
separate two parallel wires to. prevent the starting of a brush 

i dischurye. 

i etn aa tn See Re A eh hh ne eee 


Electric pressure in volts | Diameter of wires in inches. 


between wires. 110 . | 2/10 4/10 
40,000 8'8 in. — = 
50,000 32:2 in. = — 
60,000 9:9 ft. | 147 in — 
70,000 .| 357 ft. 33:8 in — 
80,000 — 6:5 ft. 13:6 in 
90,000 — mE 23 in. 

38 in 


100,000 | = = 
eS, ee eee: SEV eae AERE 


It must, of course, be remembered that these are minimum 
distances, and that the distances apart at which the wires have 


- actually to be fixed in practice are much greater. 


But that is not the whole indictment against the use of alter- 
nating current for lony distance transmission. 

The very first thing that struck Ferranti when he commenced 
transmitting power with alternating current at 10,000 volts pressure 
from Deptford to London, was that the current flowing into the 
system at Deptford was as large during the daytime, when prac- 
tically no lamps were turned on in London, as during the evening, 
when many were glowing. And in the casc of the 150 miles trans- 
mission, at 50,000 volts, by the Bay Couuties Power Co., in Cali- 
fornia, it was found that to charge even the aerial lines as a con- 
denser required 40 amperes, so that the current flowing into the 
system remained practically unchanged wheu the useful load was 
decreased from several thousaud horse-power down to nought. 

Now with direct current for long-distance transmission, there 
is no question about the electric pressure at the top and bottom of 
& wave being much greater than the mean pressure, no question 
about self-induction reducing the current—no objection, therefore, 
to putting the conductors as far apart as the risk of brush discharge 
may necessitate—no question about capacity current, no resonance 
troubles, &c. . l 

Power up to 3,000 H.P. has been transmitted with direct current 
at 14,000 volts, from Combe Garot to Le Locle and La Chaud de 
Fonds, round a circuit 32 miles long; 4,600 H.P. has been trans- 
mitted with direct current at 23,000 volts, 35 miles, from St. 
Maurice to Lausanne ; and a transmission system for 6,000 H.P. at 
60,000 volts, over 114 miles from Moutiers to Lyons, is in course of 
construction. 

Another advantage that is possessed by all these examples" of 
direct-current transmission carried out by M. Thury, is that it is the 
current that is kept constant, and the electric pressure that is auto- 
matically raised, when the demand for power is increased, whereas, 
with the ordinary alternate current system, it is the pressure at the 
lamp end that they aim at keeping constant, and the current that 
varies automatically with the demaud for power. 

Now, it is far more easy to maintain the constaucy of the current 
flowing round a loug circuit than to prevent the bobbing up and 
down of the electric pressure at the distant end of a long trans- 


‘mission line. 


Constant current has also its well-known disadvantages, but these 
would not come into play if the constant current were not taken 
into houses, mines, &c., but used to drive motor-generators in sub- 
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stations, the dynamo portion of the motor-geüerator being of any 
type desired. 

^ The pioneering development that American boldness, enterprise, 
initiative and originality have brought about in the electric dis- 
tribution of power, combined with the extraordinary comtnercial 
success that it has won on both sides of the Atlantic, have made 
people ask, "Is such an industrial revolution in store for South 
Africa ? " 

At first sight one is inclined to answer, “No!” This country is 
dotted with coal fields—cval fields blacken the map, and the pro- 
duce of some of them is reported to be nearly equal to the best 
Welsh coal in quality. 

When, on the one hand, one hears that good coal is brought from 
Witbank and delivered to the mines on the Rand at 13s. a ton, and 
that even this price will be. lowered on the conipletion of the new 
railway from Witbank to Brakpan, one feels that long-distance 
electric distribution has not much chance—indeed, a proposal to 
burn slack coal at Vereeniging, only 33 miles from Johannesburg, 
and electrically distribute the power on the Rand, fell through. 

On the other hand, when one finds that at the Wankei coal fields 
themselves large coal costs 15s. a ton al th: pits mouth, and that 
Salisbury pays 36s. 5d., Umtali 43s. 6d., and Kimberley 67s. per ton, 
one feels that electric distribution in this country possesses possi- 
bilities. 

South Wales has many coal mines—cheap slack coal lies heaped 
at the pit's mouth. If au Electric Supply Distributing Co. were 
to start in South Wales to obtain their electric energy, not from 
waterfalls, mark you, but from coal brought to their generating 
stations from coal mines, would you anticipate that such a company 
would obtain customers for their electric energy at coal mines them- 
selves? And yet within four years since that South Wales coni- 
pany was merely applying to Parliament for an Act to enable them 
to establish a distribution of power system, 14 of the largest 
colliery companies and 30 of the mines are taking power at about 
4d.a horse for an hour, the demand three months ago having 
reached 13,000 H.P., and rapidly increasing. 

Niagara sends 24,000 H.P. to Buffalo, 30 miles away, and sells it 
at 07d. per H.P.-hour to an eight-hour user there—a price which is 
not cheaper than the total cost of generating a H.P.-hour at 
Buffalo with a large steam engine. But tapping electric wires to 
obtain any amouut of power that may be needed, and just at the 
time that it is required, is far more convenient than erecting steam 
engines and getting up steam, and, certainly cheaper in the early 
days of sinking a mine. : 

It has been objected that the total steam power curve of all the 
gold mines on the Rand shows the same sort of falling off during 
the hours 4 to 7 a.m. and 5 to 8 p.m., and, therefore, that, apart 
from using larger and more economical engines, and from diminishing 
the cost of superintendence for the energy sent. out, there would be 
no saving by supplying many mines with electric power from a 
common generating station. But if there be a railway in the 
neighbourhood, largely used by workmen, the slack hours on the 
mines will be the busy hourson the railway. Hence, if that railway 
be run electrically from the same generating station, the load curve 
will be flattened and much improved. 

But, while advocating electric transmission of power, I should 
not start by constructing a transmission line from the Victoria Falls 
t» Johannesburg. And I say that, not because I am of opinion that 
i; could not be made to work, nor that, if direct current were used, 
it could not be relied on to give as satisfactory results as, or even 
better results than, some shorter existing ones on the alternate 
current system, but because it does not appear to me that along the 
route there is at present sufficient demand for power to justify as 
large au expenditure of capital as would be compatible with a trans- 
inission liue 586 miles long as the crow flies, and which would be 
n» less than 745 miles long if made along a railway through Pieters- 
barg and Gwanda, should that missing stretch of railway between 
these two places ever be constructed. 

The total electrical horse-power that could be sent out from the 
various Niagara power houses, when completed, will approach 
700,000 H.P., and represents about 30 per cent. of the water going 
over the Falls at the time of minimum flow. But taking into 
account the further fact that water is already abstracted to feed the 
Welland Power Canal and the Chicago Drainage Canal, and that 
other canals are projected, Mr. A. D. Adams has estimated that 
about 41 per cent. of the minimum flow of Niagara will cease to 
pass over the Falls. In fact, the water that will cease to pass over 
the Niagara Falls will.be nearly five times as large as the total 
&mount passing over the Victoria Falls to-day. l 

The “ Thunder of the Waters," the “ Cataract of Fearful Height,” 
in America, which have inspired us and our ancestors with reverential 
awe, may appeal to our descendants as only a vast electric generating 
station. Very gratifying to us as engineers, extremely distressful to 
us as lovers of the beautiful. 

Now what has eaused this vast development in the distribution 
of power, what is the secret of this extraordinary success? It is 
that in the immediate neighbourhood of the Falls there have growa 
up works which take some 60,000 H.p., works which not ouly want 
cheap power, but power in au electric form for. electro-chemical 
processes, and need it in an undiminished amount, day and night, 
week-day and Sunday. The Carburundum Co., which manufactures 
emery's rival grinding material, furnishes an absolutely steady load 
of 5,000 r.u.p., the Union Carbide Co. 15,000, und so on, loads 
which, from their magnitude and their absolute steadiness, make 
the electrie light engineer's mouth water. 

Now what is the prospect of such a steady load growing up locally 
within, say, three miles of your Falls? Even on the spot it is 
difticult. to obtain trustworthy information; by some it is said that 
oue condition of the contract for the construction of the railway, 
Which is being pushed forward to the copper, lead and zinc fields 


at Broken Hill, 400 miles to the north-east, is that 100,000 tons of 
the ore must be sent to Beira yearly for 10 years. If true, then 
that ore will not be available for reduction at the Falls. 

There is a convenient spot for a power station near the water 
at the end of the second gorge—all the' Niagara power stations 
are on the top of the Falls, with the exception of that of the 
Ontario Power Co.——and it is the latter method of construction that 
would be the most suitable to follow at a Victoria power station. 

But jealously guard the beauty of your Falle. The protection 
of the grandeur of their Ainerican sister was the underlying idea of 
Thomas Evershed's hydraulic power scheme of 1886. How little 
has that object been kept in sight ? "A l mE 

Niagara was glorious nature, to-day it is power; Victoria is 
poetry. 


NEW ELECTRICAL DEVICES AND 
FITTINGS. 


WR commence below a description of some of the new electrical 
specialities which are now being, or Lave lately been, introduced to 
the market :— 


New Workshop and Office Lamp Fitting. 


This fitting, the invention of Mr. R. W. Birr, of Handsworth, 
has been designed for usc in places where it is required to move a 
lamp into different positions and so throw the light into any desired 
direction. The fitting consists of a wall bracket or table stand with 
a flexible suspender or support (provisionally protected) attached, 
and this suspender is flexible yet will support a good weight at its 
eud in any position. f 

The suspender consists of two members, an inner and outer. The 
outer, which is built up of sections with ball-and-socket joints, is 
made of any light material which is strong aud has a high co- 
efficient of friction. The inner, which pulls the outer sections 
together, is made of a stranded hard-drawn steel wire, with a wing 
nut and screw adjustment at one end. This steel wire bas a break- 
ing strain of about 5 ewt. The friction of the joints of the outer 


Eig N 
Fic. 1.-- A FLEXIBLE ELECTRIC LIGHT FITTING. 


section, pulled together by the inner wire, is sufficient to support a 
lamp and shade easily in auy position. We given some illustrations 
of this fittiug, showing the suspender in various positions with a 
lamp attached, and it will be scen that the suspender can be bent 
into any shape or form and will support the lamp. In case the 
joints work loose, one wing nut is all that is required to be 
tightened, and this pulls the whole series of joints tight. It is 
claimed that this fitting is preferable to a swinging stiff tube, as 
the range of movement of the lamp is limited in the latter case. 

Lists and samples will shortly be issued to the trade by MESSRS. 
S. Binn & Co., 56, Guest Street, Birmingham. 


Foster New Are Lamp. 


It may be remembered that in 1902 a new electric arc lamp 
of very simple construction and exceptionally high efficiency 
was plated upon the market by Messrs. FosrER & Co., of 
Wimbledon. The great feature of this lamp, apart from the 
very low current consumption, consisted in the elimination of 
the dashpot and shunt coil until that time considered essential 
to the proper working of an are lamp. The natural evolution 
which invariably cusues on the introduction of any new principle 
or mechanism, backed by the determination of the inventor 
to produce his very best, has resulted. in the 1905 Foster 
lamp. ‘This lamp embodies all the advantages of the old one, 
but is much easier to handle, while the mechanism bas been 
considerably strengthened all round. A new patent reflector is 
now being introduced which embodies some valuable features. 
These reflectors have not the innate ugliness of the old type of hood 
reflector ; on the contrary, they are of handsome appearance, being 
of antique metal seroll work and finished in bright aud oxidised 
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copper. A more interesting invention is the Foster small pattern 
lamp, an illustration of the exterior of which is annexed. This 
lamp is only about 1 ft. long. The case is made of solid 
copper, and the internal mechanism, for the size of the lamp, 
is very strong and thoroughly well finished. On alternating current 
this lamp will produce a light of about 200 c.P. for a power con- 
sumption not more than that taken by three or four 16-c.P. incan- 
descent lamps. By a uew process this lamp will burn for 60 to 100 
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Fic.:2. Foster New Anc Lamp. 


hours without soiling the globe to any material extent; and the 
method of renewing the carbons is exceedingly simple. Owing to 
the very small size of the Jamp it has been impossible to use the 
Foster hot wire, but, nevertheless, there is no dashpot and no shunt 
coil. These lamps, we are told, will run on any alternating circuit, 
and can be fixed without any alteration to wiring in place of three, 
four and five-light fittings. 


J. & P. New Motor Starter and Switch. 


In the accompanying illustrations are shown two new special lines 
of Messrs. JouNson & Puiviips, Lro., of Old Charlton. Fig. 3 
is an enclosed gas-tight type of direct current motor-starter. It is 


Fic. 3.— ENCLOSED Gas-riGnT ÜlyPER OF STARTER. 


operated through a ratchet and pawl motion, preventing too rapid 
starting up, arranged so that, although the operator keeps his hand 
on the starting handle, an overload or absence of voltage breaks the 
Circuit. All the switch parts carrying current are of substantial 
design, and ample carrying capacity, thus preventing undue heating. 
Here is also an absence of destructive sparking on opening the 
circuit, should the starting switch be used for this purpose. Pro- 
vision is also make for making the shunt in advance of the armature 
circuit, and breaking the shunt circuit through a non-inductive 
resistance. The entire switch and resistances are made to standard 
jigs and templates, and can be replaced from stock. For the 
smaller sizes of starter a porcelain type resistauce unit is used, 
while for the larger sizes an ironclad type, consisting of resistance 
material and insulation, clamped together by cast-iron caps, is em- 
Ploy ed. In the latter resistances there is an eutire absence of soldered 
joints, which, together with the solid construction of the units, 
ensures an absolutely indestructible resistance, even under heavy 
overloads. The resistance is designed and divided up so as to give 
a constant current increment on each contact, thus avoiding undue 
igor on the motoror gearing. The resistance, whether of porce- 
Conti. ee type, is easily removed, for inspection, from the 


In fig. 4 there is shown a gas and water-tight type of switch suit- 
able for mining work. It is made suitable for circuits up to 600 
volts, constructed with ample capacity and provided with quick- 
break movement. It has a long break and is enclosed in a cast-iron 


Fie. 4.—Gas AND WATERTIGHT SWITCH. 
/ 


case, lined with asbestos and provided with outside handle. The 
switch cannot be left in any other than the “on” or “off " positions. 
Each pole is mounted on a separate porcelain base, a sub- 
stantial insulating partition being provided between the poles. The 
spindle passes through a gas and water-tight gland into the case. 
The hinged lid is provided with a rubber ring, so that when closed 
a perfect joint is made bctween the lid and the box. Suitable 
rubber glands are provided where the cables enter the box. The 
holes can be screwed if required for gas, Simplex or other threads. 
The handles are made of highly insulating material. 


Aston-Worsley Are Lamp Gear. 


In the accompanying figures we show Mrssrs. VERITYS' auto- 
matic clutch and contact (Aston-Worslcy patent). This device is 
designed for the easy manipulation of arc lamps suspended from 


Fia. 6. 


brackets or lofty oeilings, so thatiloy?moaus ofla winch!and suspen- 
sion cord they may be lowerec to,the ground to be trimmed and 
hauled up again into position without an unsightly festoon of cable. 
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The contact gear'is made‘to’support a weight of over 1 cwt., and is 
so arranged tbat when hauled up into position the whole weight of 
the lamp or other article suspended from the gear is taken off the 
cord and supported by hooks provided in the gear. "The latter con- 
sists of two parts, the upper part with a hooded dome, from which 
the supporting hooks depend, and the lower part on to which the 
lamp or other article is attached. All the movable parts are con- 
tained on this lower half, so that should anything go out of gear at 
any time, it can be lowered for attention at ground level. The 
device for hooking is simple, consisting of two large hooks which 
by gravity come into contact with two other hooks hanging from 
the top part, and a small catch-piece which is loosely fixed midway 
between the two movable hooks. This catch-piece only comes into 
play when the lower part of the contact gear is hauled up into 
position. When the gear is required to be lowered, a slight turn 
of the winch in the direction of hauling up is made, and then the 
hooks disengage, and the amp or other article can be lowered to 
the ground. The contacts are specially large, and are of the plug 
type and self-cleaning. A neat cylinder effectively protects the 
gear from the weather. There are no springs or delicate parts in 
this gear to get out of order. Fig. 5 shows the top and bottom 
contacts about to engage. Fig. 6 shows the clutch and contact in 
use, the weight being taken off the cord. 


Cyclone Electric Blower and Exhauster. : 


Messrs. MATTHEWS & Yates, LTD., of Cyclone Works, Swinton» 
near Manchester, are supplying the Cyclone electric blower and ex- 
hauster which we illustrate in fig. 7. This is a combination of their 
light pattern blower and exhauster (as constructed for general ven- 
tilating work where high pressures are not required), and their 
semi-enclosed type continuous current motor. It is adapted for 
ventilating public buildings, hotels, restaurants, &c., as it can be 
placed in any out-of-the-way corner, and air trunks carried to it. 
There are no belts or other driving arrangements required beyond the 


a 


Fic. 7.—CycLoNE ELECTRIC BLOWER. 


electric wire connections to the supply circuit. It is built right or 
left hand and to discharge in any position, viz., top or bottom hori- 
zontal discharge, vertical up or down discharge, or at any angle 
petween, as may be required to suit any special purpose. 


Ventilating- Frames and Covers. 


The Franklin patent ventilating frames and covers supplied by 
Messrs. RowLAND CARR & Co. are, we understand, being largely 
adopted by electrical and consulting engineers in this country and 
abroad, and at the present moment they are being used at Ports- 
mouth and Pembroke Dockyards. They are designed to ensure a 
perfectly ventilated pit. Although by their use free ventilation to 
the interior is afforded, they are so constructed that no water can 
enter the pit, condensation does not occur, and there are no slots to 
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Fic. 8.--FRANKLIN VENTILATING COVERS. 


become clogged, thus obviating the necessity for periodical 
inspection for the purpose of clearing the ventilating channels. The 
frames and covers prevent all chance of gas or other explosions. 
They are made suitable either for pavemeut use or for roadway 


work, and if required, are also supplied with an arrangement 
whereby the surplus water from the channels may be conveyed to 
the nearest drain. 


New Patent Brush-Holder. 


The accompanying illustrations show a new brush-holder, which 
presents mapy novel and interesting features. It has jnst been 
brought out by ELECTROMOTORS, DTD., who have felt the need of a 
thoroughly reliable brush-holder for their range of small motors ; 
the latter are often placed in situations difficult of access, or in the 


Fic. 9.--Bnespm-HorprEn iN ITS Lowest POSITION. 


hands of unskilled persons, so that they receive hardly any atten- 
tion, and that often very inadequate. 

The holder calls for but little description, the illustrations 
speaking for themselves. We may, however, say that inside the 


Fic. 10.—BRnRvsH-HOLDER RAISED. 


hollow stem of the holder proper there is a spiral spring, which is 
compressed hetween a knurled regulating screw at the outer end, 
and an iron plunger at the inner. The plunger abuts against a cam - 


17 


Fia. 11.—-NoRMAL WORKING POSITION. 


on the fixed part, in such a way as to cause the stem to tend to 
rotate round the spindle; the cam is so shaped as to prevent the 


stem from rotating so far as to bring the metal parte of the holder 
in contact with the commutator; while, on the other hand, when 
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the stem is raised, the plunger passes over a dead point, and holds 
the brush in the “off” position, in which a worn-out brush can be 
removed, and a new one substituted. The small travel of the 
plunger, and the long spring, combine to give a very fairly uniform 
pressure of the brush on the commutator in all stages of the life of 
the brush. 

It will be noticed that the carbon brush itself is curved to such 
a radius that it always occupies the same position of contact on the 
commutator—an important point, in connection with the sparkless 
ranning of the motor. The parts of the holder are neat and sub- 
stantial, and provision is made for clamping it on the spindle at 
the proper position and inclination. 

So far as a careful inspection of the device can be relied upon as 
a basis for prophecy, we are of opinion that it will prove satisfac- 
tory and reliable in use, and it is difficult to see how it could be 


` tampered with or accidentally damaged, the working parts being 


entirely enclosed. "The clamping piece which holds the carbon iu 
place ig an integral part of the casting, and therefore cannot be 
dropped off or get out of place. We have failed to find any weak 
point in either the construction or the design of the holder, which 
is obviously -free from the drawbacks of the sliding brush type; 
moreover, the brush can be worn away until only the small piece 
required for the grip remains. The device is patented both at home 
and abroad. 


Everett-Edgcenmbe ** Inkless? Synchronised Recorder. 


The chief difficulties met with in the design of a satisfactory 
recorder arc: to overcomes the friction between the pen and the 
paper ; to cause the instrument to read correctly, whether the pen 
is full of ink or nearly empty ; to prevent spilling of the ink and 
consequent blottiug of the record ; and to provide a satisfactory 
arrangement for working forward the paper chart. 

In the recorder under review, the pen is replaced by a hardened 
steel point, which does not press on the paper, and thus is quite free 
to take up its correct position. At equal intervals of time -usually 
every five seconds—a tapping device causes the steel point 
mentioned above to press, through an inked typewriter ribbon, on 
the paper chart. The result is that a dot is produced on the 
latter, the position of which corresponds accurately to the voltage 
or current, or whatever is being measured, at that moment. 


CVERCTT -EDCCUMSBEY. 


INK LESS 


STNCHRONISED RECORDER 


Fie. 12. —CowPrLETE RECORDER, 
WITH CASE CLOSED. 


The intermittent tapping is produced by means of an electrical 


clock, which closes a circuit every five seconds, and thus actuates an 
electro-magnet in the recorder itself. A second electro-magnet, in 
the recorder, at the same time drives the paper chart forward 
through a definite amount. It may at first sight be thought that an 
electric contact introduces a complication into the system, 
but 1t has been found, after many years' experience, that such 
electric clocks work without any attention whatever for years, aud 
are, moreover, more accurate timekeepers than the ordinary clock. 
A single timing mechanism can be employed to actuate a number 
p! recorders, either a battery or, where available, the supply mains 
ing utilised as a source of current: Also, in series with these 
recorders, there can be connected any number of clock dials, which 
d only serve as clocks, but also show at once that the paper charts 
of all the recorders are timing correctly. | 


Fic. 13.— RECORDER WITH CASE OPEN, AND TAPPER 
FRAME -TURNED Back. 


An additional advantage gained from the constrnction described 
above is that a much smaller electrical instrument can be used for 
measuring.purposes. For direct current, a moving-coil instrument 
is employed, while for alternating currents either the dynamometef 
type, as in the case of recording wattmeters or recording power- 
factor indicators, or the moving-iron type for ammeters and volt- 
meters, is used. For high-tension a.c. circuits the instruments are 
worked through transformers. 

The paper chart is usually supplied in the form of long rolls, 
lasting a month at 1 in. per hour, which speed can, of course, be : 
varied as required ; and, as the paper is passed through the instru- 
ment, it is automatically wound up on a drum until required. 


md 


C.C. 


Fic. 15. —CoNNECTIONS OF RECORDER AND C'LOCK, WITH BATTERY. 


The electric clocks used in connection with these recorders are 
constructed on the “ Hope-Jones Synchronome " principle, and are 
self-winding, so that no attention whatever is required by the 
instruments except to change the charts once a month. The 
currents working the recording system only flow for such very 
short periods that the energy absorbed is negligibly small, 
amounting, perhaps, to some 10 ampere-hours per annum per 
recorder, at 6 volts. 

The inking ribbons nre in the form of continuous bands, which 
are advanced slightly at every impression, and only require 
changing at long intervals. 


Fic. 14.—ELEcTRIC CLOCK. 


For alternating-current instruments a special astatic moving-iron 
system is employed, which consists of two ‘‘ Universal " coils wound 
in opposite directions, each acting on a separate soft-iron disk. By 
this means any stray field which may exist in the neighbourhood of 
the instrament strengthens one coil by the same amount that it 
weakens the other, so that the effect on the reading is nil. In 
the case of switchboard instruments, the whole is enclosed in 
a cast-iron case, which forms a further protection, so that the ` 
recorders ‘are absolutely unaffected by stray fields, whether the 
movement be of the moving-iron or the moving-coil type. 

The controlling clocks are of two forms, and work either with a 
pendulum or balance-wheel escapement, according to the use to 
which they are to be put. 

From what has been said it will be scen that practically the same 
aceuracy is attainable with these recorders as with an ordinary 
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central station indicating instrument, owing to the perfect freedom 

of the pointer. | 
The accompanying illustrationsshow thearrangementofthe recorder 

and controlling clock. Thealuminium frame which carriesthe ribbon 


Fic. 16.— (C CONNECTIONS OF APPARATUS WITH POWER 
FROM THE MAINS. 


aud tapper is inscribed with a scale of volts or amperes, so that the 
instrument acts also as an indicating meter; and the frame is 
attached in such a way that it must first be lowered clear of the 
pointer before it can he turned back on its hinges, thus obviating 


Fic. 17.-- DETAIL or TAPPER. 


the possibility of injury to the pointer. 'The latter, moreover, is 
made of a flexible strip of German silver, so that it can be bent by 
the tapper without the slightest injury to itself or to the pivots of 
the moving coil. — — : 

The chart is supported behind the pointer by a flat brass plate, 
and is driven, not by a toothed wheel as is customary, but by a 
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. Fic. 18.—“ INKLEss ” RECORD or VOLTAGE ON A TRACTION 
: CIRCUIT. 


Y 


chain, each link of which consists of a small brass plate carrying a 
pin. This arrangement ensures a positive drive without risk of 
tearing the paper. 

The record is not, as might be anticipated, a string of isolated 
dots; owing to the frequency with which the dots are made, they 
form a practically continuous record, without the slightest possi- - 
bility of blurring. -The foregoing diagrams, figs. 15 and 16, show 
how the instrument is connected up, with a battery and with the 
mains respectively. 


New Time Limit Device. 


A new time device for use in connection with automatic electric 
switches has just been brought to our notice ; it is being manu- 
factured and put on the market by Messrs. Dorman & SMITH, of 
Ordeal Electrical Works, Salford. This device is intended to delay 
the operation of opening an automatic overload switch when the 
current has reached a predetermined value, for a period of time 
variable according to circumstances, inversely as the excess of 
the current strength above normal. 

There are two chief conditions to be met by such apparatus: in 
the event of a sudden rush of current, the circuit must be inter- 
rupted instantaneonsly, to prevent excessive mechanical stresses on 
apparatus connected with it; and protection must also be provided 
against overheating of apparatus by gradual rise of current strength 
above the normal value. In the first case a rise of 250 or 300 per 
cent. above the normal may be taken as a fair value for the point at 
which the circuit must be instantaneously interrupted, whilst in 
the second case the safe limit does not depend upon any definite 
percentage rise of current strength, but upon the actual temperature 
which has been attained by the apparatus in circuit. A high 


temperature may be caused by a current much below the limit- 
ing value, maintained for a long period, or by a somewhat larger 
current maintained for a shorter period ; or an overload which does 


Fic. 19.—-Time Limit Device. 
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Fia. 20.—CowPrETE Cmecvit-BREAKER COMBINED WITH ) 
TiwE Limit DEVICE. 


not last quite long enough to operate the switch may be succeeded 
after a short interval by a second overload of much less value, which 
nevertheless will find the apparatus] already at a high temperature, 
andj may therefore lead to its destruction without operating an 
ordinary cut-out.', 
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It is necessary, then, that the ideal cut-out shall open the circuit 
when either the maximum safe temperature is exceeded, or (instan- 
taneously) when the maximum safe current is attained; and the 
device brought out by Messrs. Dorman & Smith is intended to 
comply with these conditions. 

The circuit-breaker has a controlling device provided with two 
windings, one of which carries the main current, and the control 
can be adjusted to operate over a considerable range, from 200 to 
400 per cent. above normal being sufficient for most ordinary 
requirements. The second winding is a shunt coil and is connected 
with the time limit device. At the expiration of the period 
beyond which the circuit would be heated to a dangerous tempera- 
ture, the shunt winding on the circuit-breaker control is automatic- 
ally closed and the circuit-breaker operated. 

This time element device is a very compact arrangement, and 
ean be mounted below the automatic switch proper, as shown in 
fig. 20, on the opposite page. It consists of a glass vessel in 
the form of two small air chambers with a connecting duct of glass 
tube. The connecting duct and a part of one air chamber are filled 
with mercury in such a manner that the mercury can be driven out 
of one chamber by the expansion of the contained air, through the 
duct towards the other chamber. 

The first air chamber is enveloped by a heating coil or strip form- 
ing part of the main circuit controlled by the automatic circuit- 
breaker. This coil or strip is constructed of resistance metal in 
such a manner that the heat developed, when it is traversed by 

. a current, is imparted to the air chamber and to the contained air. 

This resistance coil or strip is so proportioned, and if necessary, 
so shunted that the passing of a normal current or a small safe 
overload will not expand the contained air sufficiently to drive the 
intermediate mercury to its limit in the duct or second chamber, 
but if an overload of unsafe value is passing in the circuit, the first 
chamber will, after a period of time, be sufficiently heated, and the 
contained air sufficiently expanded to drive the mercury further 
through, and so to make contact with a platinum-poiuted connection 
which issealed iuto the wall of the glass chamber. "The closing of 
this connection by means of the mercury closes the second circuit 
of the automatic switch contro), with the result that the switch is 
immediately operated. i 

The expansion of the air in this form of time element occupies a 
period of time inversely as the current value, and iu practical 
operation, the expansion and contraction of the air in the chamber 
approximately follow the rise and fall of temperature in the cir- 
cuit or apparatus connected therewith. By the use of a hea'ing 
strip the time limit device is bound to have a function almost, if 
not exactly, in agreement with the rise or fall of temperature in the 
circuit controlled, and generally this piece of apparatus seems to 
comply to a high degree with all the requirements of a perfect 
safety device for protecting electric circuits from injury through 
overload. 

The action of this apparatus is independent of changes of tem- 
perature of the surrounding atmosphere, such as occur in an engine 
room, and the air pressure in the two chambers remains in balance 
at any temperature so long as change of temperature affects both 
bulbs equally. 

One of the illustrations, fig. 19, shows the timing device with its 
cover removed, and the arrangement of the two air chambers, one of 
which is surrounded with a heating strip, can be clearly seen. The 
other illustration shows a complete Dorman & Smith “grip con- 
tact" circuit-breaker for overload control combined with tbe time 
element device mounted. on the same base. The glass chamber 
and heater strip are suitably protected by a neat nickel-plated 
cover with glass front. 

(To be continued.) 


ELECTRIC TRAMWAY WORKING IN 
GERMANY. 


a 


Tue tenth annual conference of the Association of German Tram- 
way and Secondary (Light) Railway Administrations was held at 
Frank fort-on-the-Maine in the second week of September. Among 
the subjects brought forward for discussion was that relating to 
favoured treatment on tramways and the ascertainment of the 
working expenses. Herr. Voliguth, the general secretary, who pre- 
sented a report on the question, submitted that the existing rates 
for season tickets and workmen’s tickets, and the fares for school 
children, only covered from one-third to three-fourths of the work- 
ing expenses, and that they were, therefore, inadequate for the 

e. The principle governing the fixing of fares was the same, 
whether the tramway was in municipal or private ownership, and 
if a line was to yield any interest on the capital expenditure, the 
amount should be added to the working expenses, and then em- 
bodied in the passenger fares. 

Fatt Joints.—Herr Busse, of Berlin, who brought forward the 
em of rail joints for electric tramways, first referred to the 
un system and then to the latest method, which was pro- 

moted by the Accumulator Co. of Hagen and Berlin. He stated 
that the process was based upon the development of the heat of an 
electric are, which was formed between the rails and a carbon elec- 
trode at the welding point, and the necessary current for welding 
was obtained from the overhead conductor. In the case of the 
Grand Berlin Tramway Co.’s system, hundreds of joints had been 
made according to the arc system. In conclusion, the author 
expressed the belief that a satisfactory solution of the rail jointing 
question would be arrived at if manufacturers were prepared to 
make sacrifices, and buyers were to give their support in that direc- 


tion 
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Tramcar Brakes.—Herr Scholtes, of Nuremberg, in dealing with 
the subject of tramcar brakes, remarked that although in selecting 
a system, the question of reliability first received the consideration 
of the tramway administrations, the point of cost was still a mate- 
rial factor. An inquiry made by the author of 95 undertakings 
showed that most of them used the electric brake, and fewer used 
the hand brake, while the air brake was rarely employed. The use 
of the three systems was justified. In his opinion, the braking 
operation should be free from shock, and should be capable of being 
accomplished by two brakes independent of each other, but the 
ordinary working brake should exclude any over-exertion on the 
part of the driver. If the hand brake was no longer sufficient for 
heavy cars on falling gradients or where trailers were in service, 
it was desirable to change over to the electro-mechanical brake. 
In the case of considerable weights, high speed and the employ- 
ment of more than two trailing cars, the author concluded that it 
was scarcely possible to dispense with the compressed air brake for 
the efficient working of traffic. 

The Speed of Cars.—Herr Haselmann, of Aix-la-Chapelle, in a 
paper discussing the matter of increased speed on tramways, 
recommended the adoption of the highest speed on lines where the 
cars had not to cross many roads or to deal with unfavourable 
gradients; also in streets where there was little traffic, or where 
the tramways were laid on private land. An investigation of the 
speed question had been made by the Association with the follow- 
ing result for the interior of the towns where the tramways, were 
situated :— 


No. of Maximum 
tramways. speed employed. 
16 S em M sig 12:40 miles per hour. 
27 sie -— T aS 9°30 ,, " - 
33 eis Pus i T 744 , SS 5 


The highest speed above noted, the author explained, was 
exceeded on three lines, namely, Frankfort-on-the-Oder, Hagen 
and Lichterfelde, where the maximum amounted to 154 miles an 
hour. On the other hand, six lines only permitted a maximum 
rate of 5°58 miles per hour in the towus. Outside the towns it 
appeared that 17 tramways were allowed to use a speed ranging up 
to 154 miles an hour, 24 lines a rate of 12°40 miles, and 14 tram- 
ways only 9°30 miles on hour. 

After discussing other subjects the preceedings terminated, 
‘Mannheim being selected as the locale for next year's conference. 


The New Mayor of Salford.—Salford is to be con- 
gratulated on the fact that Mr. Is'dor Frankenburg, of the well- 
known firm of. I. Frankenbu'g & Sons, Ltd., electric cable and 
rubber manufacturers of Greengate, Salford, has ac:epted the office 
of Mayor for the approaching year. It is alwaysa good thing when 
men of eminence in manufacturing industries can be induced to 
give of their valuable experience and time to municipal govern- 


" a da cp dis Met Fr, x ai ! cie n 
Mr. ISIDOR FRANKENBURG, THE NEw MAYOR 
OF SALFORD. 


ment, and with Mayor Frankenburg at the helm the year should be 
a successful one from many points of view in the Salford Council 
Chamber. Mr. Frankenburg is a man of lengthened experience in 
municipal affairs, for he became a member of the Salfcrd Council as 
long ago as 1887. Since 1901: be has been an Alderman, and bas 
recently occupied a seat on the Electricity Committee. We con- 
gratulate Mr. enburg on his local popularity.; 
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THE ELECTRICAL EXHIBITION AT 
OLYMPIA. 


Ox Monday next, September 25th, the Electrical Exhibition at 
Olympia will be opened by the Lord Mayor of London. 
continue opeu until October 21st. 

The Presideut of the Exhibition, Sir Wm. Preece, being unfortu- 
nately abruad, the Lord Mayor and Sheriffs, who will attend in 
state for the opening ceremony, will be welcomed at the entrance 
by the chairman of the Executive Committee, Mr. E. Cunliffe-Owen, 
together with the other members of the executive. The City 
dignitaries will make a brief inspection of the exhibits and the 
Lord Mayor will then, in a few words, declare the Exhibition open. 
The inaugural lunch will follow, to which the Lord Mayors of York, 
Liverpool, Manchester and Birmingham, the mayors of the whole 
of the Metropolitan Boroughs, and a large and distinguished com- 
pany, have boen invited. 

m The syllabus of lectures arranged by the Institution of Electrical 

Engineers is as follows :— - 

Tuesday, Sept. 26th. Open. 

Friday, Sept. 29th. “ Wireless Telegraphy.” 

Tuesday, Oct. 3rd. “ Development of the 
Use of Electric Motors.” 
“Domestic Lighting.” 

“ Meters." 
" Telegraphy " (Ordinary) 
" Arc Lighting.” 


W. Duddell. 


Col. Crompton. 
J. Swinburne. 
S. Z. de Ferranti. 
A. Martin. 
Mrs. Ayrton, 
© M.LE.E. 
Friday, Oct. 20th. F. Gill. 
In connection with the Cooking Utensil Competitions, the 
Executive Committee bave decided to allot the sum of £100 as 
prizes, to be awarded as under :— 


For the best group of cooking apparatus on J First prize, £50 
exhibition Second prize, £20 
For the best single piece of cooking apparatus | First prize, £20 
ou exhibition Second prize, £10 
A portion of the building has been specially set apart asa kitchen, 
where an experienced lady lecturer will give practical demonstra- 
tions of cooking by electricity. 


Friday, Oct. 6th. 
Tuesday, Oct. 10th. 
Friday, Oct. 13th. 
Tuesday, Oct. 17th. 


“Telephones.” 


In the galleries (to which special access has been provided bv. 


means of a lift on each side of the centre of the ground tloor, which 
has been erected as a working exhibit by the Easton Lift Co.) will 
be shown the General Post Office exhibit, the Marconi stand and a 
large number of interesting trade exhibits, including several rooms 
which will be wholly devoted to a display of fittings suitable for 
drawing room, dining room, &c. The Guards Bands will perform 
from a specially erected stand in the ceutre of one of the galleries. 

The following is a list of exhibitors brought up to date a few 
days ago by the managers, Messrs. Bridges and Smith :— 


Allen, W. H., Son & Co., Ltd. 
Amalgamated Dry Batteries, Ltd. 
Arc Lumps, Ltd. : 
Armorduct Manufacturing Co., Ltd. 
Avery, W. & T., Ltd. 
Babeock & Wilcox, Ltd. 
Barker, John, & Co., Ltd., 
Bat Electrical Co., Ltd. i 
Berliner Telephone Mfg. Co. 
Berry, Skinner & Co. 
Bonnella, D. H., & Son, Ltd. 
Braulik, G. 
British Accumulator Co., Ltd. 
British Automatic Photograph Co. 
British Electric Plant Co., Ltd. 
British L. M. Ericsson Mfg. Co., I.td. 
British Prometheus Co., Ltd. 
Brockie-Pell Arc Lumps, Ltd. 
Bruce Peebles & Co., Ltd. 
Brush Electrical Eng. Co., Ltd. 
Burt, N., & Co., Ltd, 
vallender's Cable and Construction 
Co., Ltd. 
Cape Asbestos Co., Ltd. 
Chameleon Signs, Ltd. 
Cory Bros. & Co., Ltd, 
Cowans, Ltd. 
Crompton & Co., Ltd. 
Crossiey Bros., Ltd. 
C-ypto Electrical Co. 
Darton, F., & Co. 
pavis Patent Boiler, Ltd. 
Defries, J., & Son. 
Dellagana, B., & Co., Ltd. 
Diese! Engine Co., Ltd. 
Dorman & Smith. 
D.F. battery Co., Ltd. 
Dowsing Radiant Heat Co., Ltd. 
Drake & Gorham. 
Edison & Swan United Electric Light 
` Co., Ltd. 
wfandein Co. 
Electrical Corporation. 
Electric and Ordnance Accessories 
Co., Ltd. 
Electrical Magazine. 
Electrical Power Storage Co., Ltd 
Electrical Review; 
Electrical Timea, 
Electrician. 
Electricity. 
Electricat Press. 
Electrophone Co. 
KElectromotors, Ltd. 
Elliott Bros. 
seare & Denelle. 
Everett, Fdgeuuibe & Co! J 
Falk, Stadcimann & Co., Ltd. 
aerranti, Ltd. 
Foxcroft & Duncun. 
Frankenburg, L, & Son,’ Lid. 
Fricker & Miller. i 
Fycuonless; Engin Packing Co. 


Hunter Electric Candle 
Co., Ltd. 

International Electrie Co. 

Kaye, Joseph, & Sons, Ltd. 

Keith, Jas., « Blackman Co., Ltd. 

Key Engineering Co., Ltd. 

Klein Engineering Co., Ltd. 

Lahmeyer Electrical Co., Ltd. 

Lancashire Dynamo and Motor Co, 

Langdon-Davies Motor Co., Ltd. 

Le Carbone. 

Linolite Co. , 

Lister Electric Manufacturing Co. 

Lithanode Electric Storage. 

London Electricul Fittings Co., Ltd. 

Lonzgstrethis, Ltd. 

Lucy, W., & Co., Ltd. 

Lundberg, A. r. 

Maple & Co. 

Marconi Wireless Telegraph Co. 

Marryat & Place, 

Maxim 1 lectrical Co., Ltd., Sir Hiram 

MeGeoch, Wim., & Co. 

McPhail and Simpson Dry Steam 
Patents Co., Ltd. 

Metropolitan Electric Supply Co., Ltd. 

Monté-Callow & Co. 

Morris Hawkins Electrical Co., Ltd. 

Morgan Crucible Co., Ltd. 

Mountain & Gibson, Ltd. 

Nalder Bros. & Co. 

Nalder Bros. & Thompson, td. 

National Gas Engine Co., Ltd. 

National Telephone Co. 

New Brotherton ‘ube Co., Ltd. 

Oliver & Co. 

Oliver Clark & Co. 

Oliver Typewriter Co., Ltd. 

Ozonair, Ltd. 

Paul, Robt. W. 

Pearn, F., X Co. ' 

Penrson Fire Alarm, I.td. 

Phenix Dynamo Mig. Co., Ltd. 

Pope's Izlectric Lamp Co. 

Portable Accummuntors, utd. 

Price's Patent Candle Co., Ltd. 

Pritc'ietts € Gold, Ltd. 

Reason Manufacturing Co., Ltd. 

asc rolle, A., & Co., Ltd. 

Rhodes, J., & Sons, Ltd. 

Robertson liectiic Lamps, Ltd. 

JRunaey & Rumney. - 

Santoni, D., & Co., Ltd. 

Schith & Co. 

Seng, Sonnenthal & Co. 

Shaw, Lennard, 

Shoo bred & Connell, 

Siemens, Bios. & Co., Ltd. 

Sunplex Steer Conduit Co., Ltd. 

Spagnoletti X C», 

Siandard Metal engraving Co, 

Steel Core Concrete;Co., Ltd. 

Btcel, Peecht&«'Tozer, . 


Lamp 


aT 


It will 
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Fuller, J. C., & Sons. - 
Fuller-Wenstróm Electrical Mfg. Co. 
Geipel & Lange. 
General Electrie Co., Ltd. 
General Post Office, 
Globe Wernicke Co., Ltd. 
Glover, W. T., & Co., Ltd. 
Green, E., & Son, Ltd. 
Haines & Co. 
Halden, J., & Co. 
Hands, A. C. 
Bart Accumulator Co., Ltd. 
Hart Manufacturing Co. 
Henley's Telegraph Works Co., Ltd. 
Hentschel, Carl, Ltd. Union Cable Co., Ltd. 
High-speed Braiding Machine Co., Union Electric Co., Ltd. 
Ltd. Veritvs, Ltd. 
Hindley, E. S., & Sons. Vickers, Sons & Maxim 
Hobdell, Way & Co., Ltd. Walker, W. G., & Co. 
Howurd Bros. Wandsworth Electrical Mfg. Co, Ltd. 
Howard & Jones. Western Electric Co, 
Hunt & Hess. Wright & Co., A. P. 


Stewart & Lloyds, Ltd. 
Stockall, J. J., & Sons, Ltd. 
St. Pancras Borough Council, 
Straus, G., & Co., Ltd. 
Sturtevant Eng. Co. BUR 
Sunbeam Lamp Co., Ltd. 
Switehyear Co., Ltd. 
Temperley Transporter Co, ' 
'l'heeringun, W. P., & Co. 
Trading X Manufacturing Co., Ltd. 
Tramway and Raihray World. 
Traun, Dr. Htunr, & Sons. 
Tucker, J. E., & Co. 

Tudor Accumulator Co., Ltd. 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


13,0934. “Improvements in or relating to electric drills." A. J. Bocrr. 
(W. O. Duntley, United States.) (Date applied for under Rule 5 of the Patents 
Rules, 1905, June 24th, 1905.) September 7th. (Complete) 

13,0938. *" Improvements in or relating to switches for electric drills." A. J. 
Bourr. (W.O. Duntley.) (Date applied for under Rule 5 of the Patents Rules, 
1905, June 24th, 19005). September 7th. (Complete.) 


17,814. “Improvements in apparatus for controlling or supplying current for 
power and light on consumers’ premises during certain periods." G. 3. ELLIS 
and A. M. TAYLOR. September 4th. 


17,818. “ Improvements in electric cable conduits.” W. HicGixs. Septem- 
ber 4th. 

17,826. "Improvements in electric clock systems and the like." I. H. 
Parsons and A. E; J. Barr. September ith, 

17,835. “An improved form of electrical contact-breaker.”’ 
September 4th. š 

17,438. “An improved trolley head for electric tramways and railways.” 
A. T. EARDLEY. September dth. 


17,849. ** Improvements in and relating to electric motors especially intended 
for hoisting and similar purposes, and in systems of control therefor," BnurrisH 
'TuHoMsoN-Movsios Uo., Lro. (The General Electric Co., United States.) 
Septeinber 4th. 

17,873. “Improvements in signalling by electro-magnetic waves." C. J 
Bricos, September 4th. (Complete.) 

17,878. "Improvements in insulators for current-carrying rails of electric 
traction systems." A. WATKINS. September 4th. 

17,881. “Improvement in electric securing devices for doors and the like.” 
O. RorskE&KF. September sth. (Complete.) j 

17,888. “Improvements in combined electric switches and automatic 
circuit breakers.” J. H. HOLMES. September 4th. 


17,5,5. “Improvements relating to electrical ignition systems for internal 
comb :stion. engines," THE Errcrgic Ianition Co., Lro., and F. H. HaLr. 
September 5th. T 

17.825. '*An improved electrical generator system for use in connection with 
automobiles and the like." THe Evectric IoNrrioN Co., Lro., and F. H. HALL. 
September 5th. i : 

17,955. “Improvements in electrical relays." 
September 5th. (Complete.) 


17,956. ''ILnprovements in or relating to direct-current electric motors.” 
W. P. THomrsus. (G. McAlpine, Mauritius.) Septeinber 5th. 

17,957. “Improvements in step-by-step electric switches especially applic- 
able as line selectors.” I. B. Binpav M and H. G. Witt. September 5th. 

17,874. “Improvements in joints for electric cables." Siemens Bros, & Co., 
Lro., and E. M. A. NEALE. September 5th, 

17.9900. '*Railway nutomatic or electrical danger signal, to be worked by a 
treadie or electric bar.” J. I. J. LEE. September th. 

17,006. “A new or improved device for use in supporting electric cables, 
pipes, rods or the like.” F. MITCHELL aml F. Grens. September 6th. 

17,997. “Improvements in or relating to electric insulators.” T. CUSHING. 
September 6th. 

18,006. '*Improvements in or relating to electric fans and the like." R.P. 
WiLsoN and A. G. MansiALL.— September 6th. 

15,013. “Improved means of rectifying alternating electric currents.” F.S. 
PovaH and 8. G. Liverr. Septeinber 6th, (Complete.) 


E. PAYNE 


C. G. Roos and C. B. Roos. 


18,016. ‘Improvements in connectors for electric cables," - E. C. Lea. 
Septeniber 6th. 
15,044. ‘Improvements relating to electric lampholders." J. PATERSON, 


September 6th. 

18,001. *'linprovements in and connected with current takers or trolleys for 
overhead wires of electric railways and the like.’ O. HOFFMANN. (Date applied 
for under Patents Act, 1901, September 9th, 1904, being date of application in 
Germany.) September 6th. (Coniplete.) 

18.053. “ Improvements in brush-rocking gear for dynamos."' 
and R. N. Lucas. September 6th. 

14,076. “Improvements in accident-preventing or life-saving apparatus for 
electric tramicars and like vehicles." T. A. BENNEIT. September ‘th. 

18,089. ‘‘ Installations of electrical clocks for public, domestic and general 
use," E. L. Hunt. September 7th. 

18.102. *' Improvements in transmitters for automatic telegraph systems 
and the like.’ J. GELL. September 7th. (Complete.) 

18,118. ** Improvements in cross-over points for the overhead electric con- 
ductors of trohey traction systems." A.H. HoLxEs and H. W. Hoses. Sep- 
tember 7th. 

18,126. “Improvements in electric train control systems." A. SUNDH. 
September 7th. (Comp lete.) 

13,144. “A thermo-electric generator." J. LEcocHE. September 7th. 

18.147. ‘Improvements in commutators for electric ignition of gases in 
internal combustion engines." G. W. SOMERVILLE and O. Hicks. Bep- 
tember Sth. : 

18,148, “Improvement in self-propelled electrical motor-car or vehicle.” 
L.CoLLENDER. September 8th. 

15,155. *''Elceteo-magnetie selective separator.” 
Ckoksk. September 8th. 

IR,I88. “Improvements in : parking plugs particularly for use with internal 
combustion engines." R. BRcADH. ast. September Sth. 

18.193. “ Improvements in unorophones or telephone transmitters." F. 
Turirkk. (Date applied for under Patents Act, 1901, February 15th, 1905, 
being date of application in Switzerland.) September 8th. (Conipiete.) 

. > * 

15,204. *'Improvel contrivance for truing the surfaces of commutators. d 
E. B.PuirLies and T. C. Parkin. September 8th. 


H. LEITNER 


8. R. Borroxe and D. 
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No. 1,453. 


ELECTRO-PEAT FUEL. 


Our readers may perhaps recollect that the Electro-Peat 
Fuel Co. and its various doings were referred to by us on 
November 13th, 1903, AES 22nd, 1904, and August 12th, 
1904. 

When the conipany gave its so-called demonstration at 
the works of Messrs. Johnson & Phillips, we were present 
and formed our opinion on the electrical part of the business. 
We endeavoured to extract some definite information from 
the gentleman who, as everyone present was told, was there 
for that purpose. We failed to extract such information, and 
so little did this expert appear to relish our questioning that 
he fled to a friend, whom he greeted with effusion, and we 
saw him no more. 

We believe our opinion of the affair was shared by all 
engineers and electricians who gave the matter serious atten- 
tion, and that the promoters can never say that they 
had hopes held out to them by disinterested experts that 
their process possessed real value. Truc, there were both 
chemical and engineering reports published by the promoters, 
and we drew attention to these because they appeared to us 
to contain an ambiguity of expression in regard to calorific 
values, kilograms and pounds and British thermal units, 
exceedingly likely to deceive the non-expert. 

Indeed, it would be easy for the ordinary layman, with a 
little knowledge, to believe that the peat briquettes were more 
valuable calorifically than Nixon's navigation coal. 

In the Jrish Independent of September 12th, we find what 
professes to be an account of the Peat Co.’s works at Athy, 
Kildare, and we note the name of Mr. J. R. Bessey, who was 
prominent in the promotion syndicate, as the inventor of the 
electric. process. | 

Electricity is still put forward as the saving grace of the 
system. We say nothing against the mechanical process 
of kneading the peat, save that as seen by us at Charlton, 
its output appeared too small for the business to be a finan- 
cial success. We say_nothing against the system of centri- 
fagal drying, if it can be carried out“at much higher velo- 
cities in a continuous manner. Irish peat cannot be 
successfully turned into a commercial industrial fuel, except 
it be garnered in a thoroughly mechanical manner, and so 
treated also, and the process, whatever it may be, that is 
ultimately successful, must be stripped of all extraneous 
chimerical notions, to which in our opinion this electrical 

fad belongs. 

We should like to see Irish peat brought to market 
successfully, and because we think this electrical business is 
likely again to throw discredit on peat do we the more 
regret the present company 'S operations. 

“It is a curious but undeniable fact that funds are always 
readily forthcoming to support an unsound scheme, whilst 1t 
is only with the greatest difficulty that capital can be raised 
to carry on sound industrial concerns. Not only is this 80, 
but the shares in such questionable schemes are not infre- 
quently run up to a premium (as, we have reason to believe, 
has been done in this case), giving the promoters the desired 
opportunity to unload. 

The credulous public cares naught for theopinion of indepen- 
dent experts ; the report, more or less ambiguous and vague, 
of some employé of the promoters appears to be swallowed 
without an effort. Truly, the ways of the average investor 
are inscrutable and peculiar—he and his money are soon 
parted ! D 
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| IF one paragraph of Mr. J. A. Ben- 
Steam dure's paper on the * Waste Products 
Nd n of a Central Station," read before the 
Electricity Obio Electric Light Association in August 
Supply. last, be correct, the title becomes a flagrant 


misnomer, and electrical energy sinks to 
the importance of a by-product. We are gravely informed 
that “the income per mile of steam mains is in excess of 
either gas, or electric light, or water, and a very large 
majority of buildings pay from three to four times as much 
for heat, as for light, water and power. combined." The 
author makes use of a singular standard of comparison, 
giving the amount of steam (pressure and percentage of 
moisture unspecified) required per thousand cubic feet of 
space (time unspecified) as varying between 10,639 lb. and 
12,843 lb. for residences, from 6,923 to 8,045 lb. for 
business blocks, 5,319 to 6,416 lb. for schools, and 3,305 
to 4,051 lb. for schools. "The variations are, . presumably, 
dependent upon the séverity of the winters. Prices charged 
in two different instances are given as varying from 45 cents 
to 60 cents per 1,000 lb. net water consumed. Unless 
losses in the mains are enormous, a payment of from 
188. 9d. to 25s. for the approximate equivalent of 1,000 
gallons of water evaporated, from and at 212? F., certainly 
seems remunerative; indeed, we would like to go into such & 
business ourselves in a really compact area of supply. This 
inclination is checked by the fact that we know nothing 
of the thermo-dynamics of the case as they work out in 
practice ; thermally, the radiation losses not used in raising 
the temperature of the building to be heated, should, in all 
probability, exceed those of an isolated plant. Why cannot 
American central station engineers talk about the matter 


thermo-dynamically, and speak of thermal units needed per 


1,000 cb. ft. per hour ? 


By this time our readers will understand 
that these words do not signify that we 
are about to embrace the science and art of trick riding, 
chariot racing, and animal training, in our editorial arms. 

Mr. W, H. Booth, whose life work has been the conversion 
of engineers to sound principles of steam raising and steam 
using, has found a certain fame in the pursuit of his pro- 
fessional ideals, but with a couple of letters to the Zimes on 
a quite remote subject, he has achieved the popular fame 
which he never sought, but probably does not despise. 

Tlie * London Traffic " Commissioners reported that one 
of the solutions of the problem set them was the cutting of 
grand avenues from North to South, and from East to West, 


Booths Circus, 


at a roughly estimated cost of 30 millions, which would - 


have to be expended over a considerable period of years. 
Now, these avenues are made necessary in the opinion of 
the Commissioners, very much by reason of the congestion 
of the existing streets, which is caused by traffic at crossings 
blocking traffic proceeding at angles to itself, and Mr. Booth 
suggested that the benefits anticipated from the wide 
avenues might be obtained at a mere fraction of the cost by 
wideniugs judiciously planned at heavily burdened inter- 


sections to permit all traffic derived from any point of the ` 


compass, and bound to any other, to proceed in one direction 
only after debouching into the widening, which would then 


be called a crossing only by force of custom, and would be — 
It matters notin which sense . 
the stream circulates, so long as there is no back-wash or _ 


called more properly a circus. 


counter current permitted. 

The idea is magnificently simple, and very obvious when 
once someone suggests it. That the spark of light came 
from one of ourselves should be gratifying to the engineering 
pro:css;iun, and in that the idea is applicable with equal 


benefit to tramways, it should be acknowledged with par- 
ticular pleasure by the tramway world. 

The adoption of the circus principle at important 
junctions might rob the borough engineers, who are generally 
responsible for the track, of the proud moment when they 
can look upon an illustration of some network of record 
complexity which they have contrived to work into their 
systems. We have come to look upon these fearful but 
wonderful examples of the art of draughtsman, permanent 
way engineer and foundryman, as intended chiefly for 
spectacular effect, although npon reflection we generally 


' persuade ourselves that some of the myriad curves are really . 


used frequently enough to warrant their creation. 

Without question, these elaborate lay-outs cost an 
enormous sum to buy and construct, cause the cars to make ` 
a terrible noise, and require renewal several times as often as 
the track. 

If, then, Booth's circus could be used instead, not only 
would traffic be facilitated in proportion as the crossings 
were congested before, but a heavy item of expense to the 
tramway undertaking would be minimised, and the cars 
themselves would suffer less, while the nerves of frontagers 
might be less assailed. | > 


THERE are several agencies capable of 
producing the free ions which are always 
found in the atmosphere. Many of these 
agencies are meteorological, but there 


The Ionisation 
of the 
Atmosphere. 


‘appears to be a fairly constant source of atmospheric ionisa- 


tion due to the occurrence of radio-active substances in the 
earth. An interesting research, carried out by A. S. Eve 
at McGill University and described in the Philosophical 
Magazine, shows that the amount of ionisation due to this 
cause is by no means negligible. A carefully insulated wire 
was suspended in an empty water tank three hours at a time, 
and maintained at a negative potential of 10 kilovolts by an 
influence machine. At the end of the time the wire was 
removed and found to be radio-active. By comparing this 
radio-activity with that produced in a zinc cylinder contain- 
ing air exposed to radium emanation, it was deduced that 
the air within the empty water tank was as active as though 
it had contained half a gramme of radium bromide per 
cubic kilometre. If the atmosphere covering the land sur- 
face of the earth is as active from an ionic point of view as 
the air of Montreal for an elevation of a kilometre, 600 tons 
of radium evenly distributed over the carth's surface would 
be necessary to produce the observed effect. Moreover, if 
the temperature gradient òf the interior of the earth be due 
to uniformly distributed radium salts, it follows „that the 
layer of surface soil containing the above small percentage 
of radium would be only a few metres thick. It is calcu- 
lated from the.above data, which are necessarily very hypo- 
thetical, that approximately 10 ions per second per cubic 
centimetre are produced by the radium in the earth's surface. 
This agency, uudreamt of till quite recently, evidently 
exercises a very powerful influence upon many terrestrial 
phenomena. It renders the insulation of aerial telegraph - 
wires imperfect, however perfect we make the insulating 
supports. "The effect of atmospheric ionisation on animal 
and vegetable life has not yet been investigated, but there 
is strong reason for considering that it is of great import- 
ance, and if so, the radium in the earth may have been an 
important factor in evolution. 


A RECENT explosion of a Galloway 
boiler was found to be due to the 
fact that some of the tubes having leaked, 
or otherwise proved defective, were removed by men who 
were not competent to understand that in this type of boiler 
the tubes are necessary to prevent collapse. Four tubes in 
all were thus cut out, and the holes blanked. 

According to the pressure outside such a flue, it may, or it 
may not, be safe to remove asingle tube ; but heré were four 
tubes removed, apparently adjacent to one another, and had 


Boiler 
Explosion. 
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not an explosion fortunately occurred after the removal of . 


the fourth tube, it is possible that other tubes would in time 
have failed and have been removed, until an explosion of far 
greater severity had been rendered possible. As it was, 
the explosion was little more than a collapse, and the rent 
was sufficient to empty the boiler with a scarcely dangerous 
rapidity. This case shows the importance of not 
taking liberties with steam boilers in regard to the removal 
of tubes or stays. These may not always be essential to 
safety, and an expert may safely remove them, but he must 
be a real expert, and not simply a works mechanic. 


THE Birmingham Daily Post of 
Monday contained an article on the 
agricultural retrospect, which is of 
interest to others besides farmers. Writing from memory 
we are not far wrong in saying that the bean 
crop, although a good one from the point of view 
of quantity and quality, was nothing less than 
disastrous to the grower, who was forced to sell to the 
dealer at something less—3d. or 4d. per “pot” of 
10 pounds—than the cost of picking, while the dealer and 
retailer between them arranged matters so that the con- 
sumer never bought beans at less than 14d. per pound.. 

This kind of thing is not new, for it happens every time 
there is a good crop, and is chronic to a certain extent. 
The farmer, who is more or less removed from market 
centres, suffers, and the consumer everywhere is pinched to 
pay the middleman. 

We allude to this bean business not because it is peculiar, 
but because, on the contrary, the trouble which has made 
this particular crop unfruitful to the growers is common to 
all crops which have to be hauled any distance to the point 
of sale; and we take the opportunity to urge once more the 
construction of real light railways into and through the 
rural districts. If the country waits until the company pro- 
moter steps into the breach it may have to wait long, and it 
may rue it when he comes, for such enterprises can- 
not bear the heavy hand of the promoter trained in 
the field of urban traction. On the slightest capital 
direct, profits will be minute, if they exist at all, and 
something very different from the ordinary procedure 
must be used. Probably, as in other parts of the 
world, in England to a limited degree, and in Ireland to a 
greater, the State must assist, but the prime movement must 
spring from the prime sufferers under the existing state of 
affairs. 

If the farmers want to use their land and their toil to 
better advantage, they must combine to organise and to 
provide, as far as they are able, means of transport for their 
crops, and in some way the mulcted consumers must help 
them. 

The construction of these rural lines necessarily must be 
of the simplest; far different from anything of which the 
opulent consulting engineer dreams or the Board of Trade 
permits, and special facilities for wayleaves must be obtained 
in order to keep the cost at the minimum. The lengths 
will be considerable, so the voltage will be high ; nothing 
but bare wires on wooden poles can be admitted without 
ruining the scheme at the outset; the tracks will be stable 
but light in every way, and the contours will be those of 
the country, as grading would be prohibitive. 

It is unnecessary to go out of the way just now to rake 


Rural 
Railways. 


up the old difficulties of collection and distribution. The - 


main point must be conceded, that if the country is to be 
kept reproductive, the farmers must not be starved, and to 
prevent this happening it is essential that their land shall be 
brought nearer to the towns. 


SOME RECENT DEVELOPMENTS IN 
SUBMARINE SIGNALLING. 


By ALFRED GRADENWITZ. 


SENDING sound signals through the air has long been the 
only means of ensuring the safety of ships in fogs, but the 
limited range of such signals, and the extreme variability in 
the sound transmission through the atmospheric air, due to 
fluctuations in the density and temperature of the medium, 
as well as to the disturbing effects of wind and the sound- 
damping influence of snow, considerably reduce the efficiency 
of this method. There is further the liability of the signal to 
be disturbed by echoes, and the impossibility of accurately 
locating the origin of a sound reaching the ear. The 
majority of the terrible disasters to ships which occur every 
year, may be said to be due to the vessels losing their course 
in the fog. 

Now, as water is not subject to the same variable influ- 
ences as air, while it is a more efficient sound conductor 
then the latter, submarine signals must obviously be far 
more reliable than those sent through the air. Sea water | 
has practically the same density at any depth, and the 
velocity of sound in this medium is four times as great as 
in air; whereas in the latter sound travels about 1,100 ft. 
a second, the rate in water is 4,712 ft., or almost 1 mile a 
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second. On the other hand, the velocity of the tidal 
currents in the ocean is considerably less than the speed of 
the wind above its surface, which, in the case of storms, 
will frequently reach 30 miles per hour. | 

Furthermore, there is below the surface of the sea prac- 
tically no noise liable to interfere with the sound signals, 
experience having shown these to be heard and located 
equally well in the most violent storm as in perfectly calm 
weather. 

A highly important'invention, enabling submarine signals 
to be used with a view to increasing the safety of ships, was 
made six years ago by Arthur J. Mundy, of Boston. 
The idea of the ** submarine telephone,” as his apparatus 
may be termed, was impressed' upon him by the loud report 
of a stone falling into the water, while his head was beneath 
the surface. Not being a practical inventor, he induced the 
late Prof. Elisha Gray to co-operate with him in developing 
the idea into a practical system. On account of his dis- 
coveries in telephony, Prof. Gray was exceptionally competent 
for carrying out this difficult work. He made the sounds 
convert themselves into electric impulses by relays, and when 
this problem was solved, the working out of practical details 
proved comparatively easy. Shortly before his death, Prof. 
Gray was able to make a public test before a company of 
scientists and prominent business men, whose report was 
highly in favour of his system, Among these men were 
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Pref. Elihu Thomson and Henry M. Whitney. With the 
assistance of some eminent engineers and scientists, Mr. 
Mundy succeeded, after. Prof. Gray's death, in carrying the 
invention through to its present. perfect condition. 

The apparatus, which is doubtless destined to prove a 
most valuable aid to mariners in their struggle against 
fog, is simple in construction, and | can be fitted into 
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vessels without any great expense, and without any damage 
tothe shell. Ft comprises two essential parts—viz., a special 
type of immersed bell, serving to produce the sound beneath 
the water, and the receivers, by means of which the sound 
arriving from a distance can be perceived and its direction 
ascertained. 

The two receiving apparatus (fig. 2). are fitted into the 
hull below water-line to the starboard and port respectively. 
Each of the two is a galvanised iron tank, the upper 
cover of which is donis while a metallic diaphragm 
in the interior is set vibrating by the incoming sound 
waves so as alternately to close and interrupt an electric 
circuit. The motion of the diaphragm is transmitted by 
means of the circuit to the receiver in the pilot house (fig. 3) 
in exactly the same way as in the telephone, the whole outfit 
being ‘nothing else than an application of the telephone 
principle. 

The working of the receiving apparatus will be readily 
understood from fig. 1, their use being as simple as their 
construction. 

The vessel at a being on a dangerous course, will perceive 
the sound from the remote submarine bell more loudly 
through the Péceiver 1 on the port bow, ie., on the side 
turned towards the bell. As the vessel alters her course 
in the way indicated in the figure, when she is in the 
position B, the two receivers will both give a sound of the 
same intensity, and she will have gained the direction of 
the submarine signal, thus avoiding the imminent danger 
of running ashore. If, on the other hand, the pilot at the 
pce inning had heard more distinctly the sound through the 
receiver 2, he would have been advised of his vessel keeping 
the proper course. 

Boston Harbour now has a submarine signal bell not. only 
on Boston lightship, but also a similar bell anchored on 
Harding’s ledge, off Point Allerton. Another submarine 
bell will soon be placed in the middle of the ship channel 
opposite Boston light, being sunk deep enough to allow all 

vessels to go directly over it. Sailing masters can then lay a 
course straight for this bell in thick weather, whereas at 
present they have to calculate their position by the bell on 
Boston lightship. 

The system of signalling now in use along this coast con- 
sists in ringing signal bells on all the lightships. These 
bells toll out the numbers of the different lightships, 54 for 
Boston, 73 for Pollock Rip shoals, 66 for Nantucket 
shoals, &c. There is an interval of two seconds after each 
bent of the bell, four seconds between numbers, and six 


seconds before the code is repeated. These bells are rung by 
steam pressure and work automatically. In clear weather 
there is no need for sounding the warning bells, which are 
rung only when the weather thickens and the foghorns are: 
started. 

Vessels coming up from New York by the Vineyard in 
foggy or squally weather listen first for the bell on Vineyard 
Sound lightship, tolling out 41. Getting their bearings here, 
they have a good chance of laying a proper course for Pollock 
Rip shoals, where another guiding bell may be heard. 

The sailing master nearing a port or a dangerous reef 
where a lightship is anchored, takes down a receiver and 
moves a lever first to one side and then to the other. "The 
side through which the sound comes indicates that the bell 
is on that side of the ship. Sound will not travel 
round a corner under water; it moves in straight lines. 
Or if, like light, it be reflected, it is so weak as to be 
readily distinguishable from the sound coming from the 
same us in a direct line. 

Fig. 1, as above, explains how a sailing master can guide 
a ship by the sound of a submarine bell. 

It has been found that the exact position of the bell can 
he determined in this way to within half a point. As the 
mariner’s compass is divided into 32 points, eight points 
marking the angle from east to south, for instance, it will be 
understood how close to the true direction half a point 
means. 

Another device, for enabling the lookout to stand in front 
of the pilot house and still listen for the bell, is a flexible 
speaking-tube running from the telephone on the side of the 
house. The magnets within the telephone make it 
necessary to keep it some distance away from the compass. 

When this mechanism is understood, it is easy to sce how 
readily it can be used for many other purposes than listening 
for a lightship bell. The screw of an approaching steamer 
can be heard two or three miles off, for the sensitive 
microphone in the ship's hold picks up and repeats every 
sound in the water. 

Take advantage of these facts, the Navy Department. at 
Washington proposes to use the submarine telephone first of 
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all for communicating with submarine boats. It has. 
requested the Submarine Signal Co. to build a special 
apparatus for sending messages. This is now being done in 
the Signal Co.'s laboratory “and workshops, and the instru- 
ment is called a multiple sounder. One instrument which 
is being experimented with has an alphabetical keyboard 
much Tike a typewriter. Pressing a key causes a set of 
hammers to beat on a diaphragm the Morse telegraphic sign 
for cach letter. Anyone who can operate a typewriter can 
in this way send a submarine message.. 

A special apparatus somewhat like a stock ticker would 
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enable-the message to be picked up on a submarine boat and 
turned ont on a printed tape. In the same way the message 
could be sent from the submarine boat and received on a 
shore station, or on the flagship of a fleet. A still simpler 
way of sending messages, without any special apparatus of 
this sort, is by ‘attaching a striking gong or bell to the side 
of a ship and tapping out a certain code, This tapper can 
be worked by hand, hy steam, or by a pneumatie device. 
Anyone knowing the code eau pick up such messages at a 
distance of from 5 to 12 miles, through a receiving tele- 
: phone. It is proposed to have a general code for use by all 
mariners in communicating with lightships, lighthouscs, or 
with all other vessels having submarine telephones. The 
Navy Department will naturally have a secret code, perhaps 
the same as is now used in telegraphing. 

The first experiment in sending messages in this way took 
place last summer at Newport. The yacht Chipeta, equipped 
with sending apparatus, tapped out messages which were 
received and answered by the submarine boats Porpoise and 
Shark while under water. The submarines had no appa- 
ratus for replying. The crade method of striking a hammer 
against the steel sides of the boat was used, but {t proved 
effective. A sending.apparatus has been put upon a Govern- 
ment tug at Newport, and experiments are now being made 
by the commandant of the torpedo station there, with a 
view to introducing this system as a regular part of the sub- 
marine boat service. The Dutch Government has made 
application to the Boston inventors for this same message- 
sending device to be used on its submarine boats. — 

United States naval authorities are now looking to the 
submarine telephone for communicating between the ships of 
a fleet while in action. It is feared that wireless telegraphy 
cannot be relied upon then, on account of the concussion of the 
big guns throwing the delicate wireless coherers out of order. 
The flag signals are sometimes unseen, owing to smoke or 
fog arising and dispersing a fleet. So it appears that the sub- 
marine telephone will become an exceedingly important part 
of a navy's signal system. 

Boston ships were the first to take up the submarine signal 
invention, even before it was a proved success. The Metro- 
politan line, plying between Boston and New York, was 
one of the pioneers. For a year or more the boats of 
this line have been making their courses into Boston 
harbour, and round Cape Cod, guided by the signal bells 
along this dangerous piece of coast. ^ Other ships, not 
equipped with telephones, sometimes lie in wait in Vineyard 
Haven, and, upon seeing a Metropolitan liner, weigh anchor, 
and steam after her in order to make a safe passage. 

The Philadelphia boats have already been equipped with 
the system; the Merchants’ and Miners’ line boats use it. 
The North German Lloyd is equipping its entire line, and 
the Hamburg-American line is also installing it. The 
Canadian Pacific ships and the Allan liners have likewise 


installed submarine telephones, while Mr. J. P. Morgan’s steam | 


yacht Corsair was the first large steam yacht to adopt it. 


Besides being a safeguard for large and costly ships, it 18 - 


also available for fishing smacks. Two Gloucester fishing 
boats, the Arkona and Mary L. E. Hardy, now cach carry a 
small and simple submarine signalling ontfit. This consists 
of a pair of ordinary telephone receivers attached by wire 
ropes to two metal bells containing microphones which are 
let down on either side of the vessel or dory. There is also 
a light bell which can be let down in the water from a dory 
and signals tapped upon it. 


BREAKDOWNS OF MACHINERY IN 1904. 


THE report of Mr. Michael Longridge, chief engineer of the 
British Engine, Boiler and Electrical ~ Insurance Co., of 
Manchester, has just been issued, and as usual is full of 
interesting matter, well worthy of perusal, Besides dealing 
with - breakdowns and other mishaps in connection with 
engines, boilers, dynamios and motors, the report includes the 
details of elaborate tests on a compound engine using super- 
heated steam, and a Diesel oil engine, each of DOU H.P. 

The steam engine was of the vertical compound marine 
type, built by Messrs. Cole, Marchent & Morley, with 


unjacketed cylinders 21 and 36 in. x 36 in. stroke, each 
cylinder having four piston valves for admission and exhaust. 
The admission valves were opened by eccentrics, and closed 
by springs through a Dobson trip gear, while the exhaust 
valves were .both opened .and closed by eccentrics. The 
steam was derived from a Lancashire boiler, and superheated 
in an independently fired Schmidt superheater. Part of the 
superheated steam passed to the engine through an inter- 
mediate reheater. The exhaust steam was dealt with by a 
surface condenser. | 

The engine ran at 100 r.p.m., giving 500 rH.P., with 
steam nominally at 120 lb. per sq. in. at the stop valve. 
The following results, amongst others, were obtained :— 


I.H.P. T 48133 333:5 145:5 
Gauge pressure, Ib. - 117:5 117 1145 } 
Temperature of steam at stop 

valve *F. jas Tn e. 443 751 726 : 
Superheat, °F. ... B .. 395 403 378 IS 
Vacuum, in. of mercury. 264 274 26:5 
Heat : supplied per minute per 

I.H.P. in B.TH.U., ; .. 219825 1921 194 
Thermal efficiency, per cent. 21:69 22:07 21°86 
Steam used per 1.H.P.-hour, Ib. 9:098 8585 8742 
Equivalent consumption of satu- i 

rated steam reckoned from 

temperature of hot well, lb. ... 10:63 10:03 10:12 


The engine had been at work for nearly a year, and was 
found to be in perfect condition. No trouble whatever had 
been experienced, either in the engine or in the sa pergcalern 
from the high temperature. 

The Diesel engine was of the three-crank da type, 
with single-acting cylinders 22:05 in. x 29:53 in. stroke, and 
ran at 150 r.p.m., driving a dynamo. The air was com- 
pressed in a pair of three-stage air compressors driven by a 
motor receiving current from the dynamo. 

The following are some of the results obtained :— 


LHP. 634:8 363°6 163°3 
Oil per r. H.P.- -hotir, lb. . 03264 0:2838 0:280 
Average mean effective pressure | 967 56:33 254 
Maximum pressure average, lb. 5133 4917 4883 


H.P. given out by motor .. 483 36:8 262 
Estimateof mechanical efficiency 
of engine if pump were driven 


by it  ... 0:723 0°588 0:198 
Estimated oil per p.H.P. -hr., lb. 0:451 ' 0481 1:415 
Caloritic value of oil, B. TH. U. 

per lb. ... 20,050 20,050 20,050 
The heat account, based c on the LH.P., was as follows: — 

Heat equivalent of work done, 

per lb. of oil, per cent. .. 9389 449 453 
Heat carried off in jacket water — 20:5 ` 9264 32:8 
Heat carried off in exhaust gases 302 35:9 21:9, 
Radiation and error  ... .. 104 —-72 


Numerous diagrams and curves follow the lengthy tables 
from which the foregoing data have been extracted, as well 
as comments on the details of the tests. 

Turning to the record of breakdowns, &c., the usual inte- 
resting accounts of selected cases are given, with the 
characteristically luminous and instructive comments of the 
engineer. Space will not allow of our quoting many of 
these, but an important note on the explosion of a suction 
gas plant must be mentioned. During a temporary stoppage 
of the engine, ‘ro air-cocks were opened to allow the gas to 
escape, and after a time the receiver exploded. It is ex- 
plained that air entered by one of the cocks and mixed with 
the gas, forming an explosive mixture, which was ignited at 
the generator, burnt quietly in the scrubber, and exploded in 
the receiver. Only the cock near the generator should be 
opened in such a case, and two cocks should never be left 
open for long together. 

By far the greater proportion of breakdowns of dynamos 
and motors occur in connection with the armatures, rotors, 
commutators and brushgear—i.e, the parts in motion, actual 
or ‘relative. Age and deterioration are the chief causes 
assigned for breakdowns, accounting for about one-third of 
them, but we regret to notice that bad workmanship and 
design are responsible for nearly one-fifth. Dirt and neglect 
readily account for the bulk of the remaining accidents, 
apart from those due to causes unknown. 

The trifling causes which may lead to the stoppage of 
machines, without really causing serious breakdowns, are 
abundantly exemplified in the report. For instance, a mouse 
of remarkably regular habits took up its habitat, inside a 
motor; the tenant “had evidently been in the habit of 
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coming home after working hours "—like any honest work- 
man—‘“‘and going out before the motor started. By 
coming home early on the day in question it met its death " by 
cremation at 230 volts, blowing the fuses and necessitating 
a visit by one of the company's inspectors. As the motor 
was used in the daytime, it would appear that this model 
mouse had employment somewhere during the. daylight 
hours, a proceeding not usually attributed to mice. 

A four-pole motor rated to take 45°5 amperes at 460 volts 
developed excessive heating and sparking, throwing out the 
overload release, and eventually blowing a 100-ampere fuse. 
It was found that the negative supply cable made bad con- 
tact with the main terminal, and when the nut was tightened 
the trouble ceased. One end of the.shunt winding was 
connected to the faulty terminal, and the report says :— 
* Although at first sight it is not obvious why a resistance 
introduced into the main circuit of a motor should increase 
the current taken and not affect the speed, yet a little con- 
sideration will show that it must be so. For, whilst the 
voltage across the armature is reduced, tending to reduce 
the speed, the shunt current is also reduced in the same pro- 
portion, weakening the field and tending to increase the speed. 
The two effects nullifying each other, the speed remains 
unaltered, but that the motor may continue to drive its 
load, the current must be increased to make up for the 
reduction of the voltage through the resistance of the faulty 
contact. Judging from the melting current of the fuse, 
about 100 amperes, the voltage must have been reduced 


by about 50 per cent.” At first sight this explanation seems, 


untenable, but it is probably correct. With a heavy voltage 
drop, and a current of 100 amperes, one would expect very 
serious burning of the faulty terminal, but no mention is made 
of such damage ; possibly the cut-outs acted too quickly to 
permit of it. Hints that we glean from the report are the 
following :—Motor-driven fans should be fitted with carbon 
brushes, as the fans may be driven backwards when idle, by 
storms. Commutator connections should form a solid face, 
or be covered so as to prevent dust lodging between them. 
Even completely enclosed motors should be cleaned 
periodically. Motor casings should always be provided 
with oil drains. | 7 

Sharp corners and abrupt changes of section, especially in 
shafts and spindles, should be as carefully avoided by dynamo 
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makers, as they have been for balf a century by steam engine 
builders. Enormous stresses may be set up by unequal 
expansion between commutator segments and the quill or 
sleeve upon which they are often built up. The armature 


and commutator should be built up on the game sleeve, to 
avoid relative motion. - l 
The rails on which electric cranes run should be efficiently 


‘ earthed. 


Fig. 1 shows the arrangement recommended by the com- 
pany for connecting a compound-wound dynamo for lighting 
and charging a battery. The series coils cannot be placed in 
circuit with the battery, because the change-over dynamo 
switch cannot connect a with b and v simultaneously ; also 


Fic. 2. Fic. 3. 


the lighting circuits cannot receive current direct from the 
dynamo when the latter is running at the higher voltage 
required for charging the battery. | 

Fig. 2 shows a faulty connection for a.motor with a liquid 
resistance (a question raised in our ** Correspondence " columns 
some months ago). "The shunt circuit was broken whenever 
the main switch was opened, and eventnally the insulation 
broke down. 

The arrangement recommended by. the company is shown 


. in fig. 3, where a non-inductive resistance is thrown into 


parallel with the shunt just before the main circuit is broken. 
It will be noticed that the case is complieated by the use 
of a reversible controller. "E - 


fia 


THE INTERNATIONAL EXHIBITION AT 

LIEGE. X 
(Concluded from page 449.) | 

FoR starting the Union gas engine, compressed air of 15 

atmospheres (225 Ib.) pressure is used. A special air tank 

is provided which contains sufficient air for several starts 


and is fed by an electrically-driven air compressor. 


The water-cooling and lubrication have also received careful 
attention, thus ensuring satisfactory working under all 
conditions. 


The same firm are also makers of steam turbines built to 
their own designs, and are exhibiting two of- these machines. 
The smaller is a 40-H.P. horizontal turbine. direct coupled 
to a centrifugal pump, and is shown in fig. 5. This two-stage 
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turbine represents a type of free-jet single or few-stage tur- 


bine built upto 300 H.P. i m | 

The larger machines are vertical, and form a combination 
of a free-jet turbine on the high pressure side, and a 
few-stage reaction turbine on the low pressure side, thus 
combining the-advantages of both systems; for the free-jet 
turbine on the high pressure side facilitates the use of partial 
peripheral admission, theréby allowing the diameter of the 
diaphragms to be sufficiently large to obtain high peripheral 
speeds from the commencement, and thus reducing the number 
of stages. As the volume of steam increases, the admission 
is increased, until full admission is reached. From this 
point reaction wheels are used, and the axial depth of the 
disks now increases with the volume of the steam. ; 

This latter type is represented at Liége by a 300-H.P. 
turbo-dynamo running at 3,000 r.p.m., and shown in section 
in fig. 6. — | 
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At normal load the axial thrust is balanced by the weight 

of the revolving parts, whereas at reduced or overloads the 
excessive thrust is taken up by the top or bottom footstep 
bearing as the case may be. 
— The disks of these turbines are made of nickel-steel, and 
are tested singly at a speed of 5,000 r.p.m. In the case of 
the impulse wheels the Pelton-like buckets are milled into 
the rim by a patented process, and the blades of the reaction 
wheels are fixed with the greatest care. It should be noted 
that the clearance is in no part- small enough for the expan- 
sion of the metal due to heat to cause any inconvenience. 


. The following: are a few details of the regulating arrange- 


ments:— b. 


A distribution valve-—fig; 7 — built. into the main’ 


steam pipe, is. actuated by the spring ^ governor and 
regulates the number of nozzles to be fed. No throttling of 
the steam takes place, and the efficiency remains fairly con- 


stant over a large range of load. A special safety valve is 


provided in case the governor fails to act in any way, which 
cuts ’off steam immediately the admissible speed is exceeded. 
— The engineering industry of France is well represented in 
most of its branches. The Rateau turbine has been extensively 
adopted in that country, and the makers, Messrs. Sautter, Harlé 
and Co., of Paris, are exhibiting a 400-Kw. turbo-alternator. 
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| This type of turbine has been previously fully described in 
the ELECTRICAL Review, Vol. LIV., No. 1,886. 


The 
machine exhibited runs at 3,000 r.p.m., working with steam. 
of 135 lb. (9 atm.) pressure. The type of alternator used 
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was adopted after exhaustive trials. The revolving field is 
built of laminated iron, wound symmetrically, and gives 


` a perfectly sine-shaped E.M.F. wave. The alternator shown 


generates current at 3,000 volts : it is provided with Prof. 
Blondel's compounding device, and has two poles. Up 
to the present six Rateau turbines, aggregating some 
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45,000 H.P., are installed, or. in course of construction, this 
being a very satisfactory figure, considering that these turbines 
have only been in practical use since the middle of 1902. 
The Société Egyptienne d'Electricité, of Paris, has a- 
most interesting stand. It is showing three 150-Kw. 
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rectifiers built according to the  Rougé-Faget patents. 
Fig. 8 shows one of these rectifiers. Whereas the 
usual rotary converter has a stationary field and brushes 
and an armature revolving at synchronous -speed, the 
armature and commutator of the Rongé-Faget rectifier are 
stationary, and the magnetic field and brushes revolve. 
Now, the revolving field is produced by the three-phase 
current to be converted, and therefore requires no special 
windings or core. The armature stampings are quite 
similar to those of the stator of an induction motor. The 
magnetic flux passes through a rotor which is placed in the 
centre of the stator, and which is fed with continuous 
‘current produced by the rectifier. 
brushes at synchronous speed. The current passes from the 
brushes to a pair of slip-rings, which are fixed to the rotor 


shaft, and thence through two sets of stationary brushes to . 


the terminals. To make the machine self-starting, the 
rotor is also provided with a separate short-circuited winding, so 
that in starting, the rotor is no different to that of an ordinary 
induction motor. A speed little short of synchronism is 
soon attained, and then a rectified current passes into the 
second rotor winding and thus synchronises the rotor auto- 
matically. Of course, the current in the short-circuited 
winding disappears as soon as synchronous speed is obtained. 

The whole arrangement is mounted vertically, and all the 
separate parts are shown in the two figures. Many advan- 
tages are claimed for these machines in comparison with 
rotary converters, and the makers hope that their novel 
design will give a fresh impetus to continuous current 
traction. Firstly, the weight per kilowatt is said to work 
out at barely half that of a rotary, and the price should be 
low in proportion. Though the power factor is naturally 
rather low at light load, it rises to well above 0:9 at full 
load for machines of 150 Kw., and the efficiency also reaches 
satisfactory limits. | 

Dut the greatest advantage lies in the facts that the 
machine may be started by merely closing a switch, and in 
the safety on the alternating current side, two points which 
constitute the chief weaknesses of rotaries. PUE 
-= The cost for attendance will therefore be low, and it will 
probably be found practicable to install sub-stations of smaller 
output than is found economical where rotaries or motor- 
generators are employed. — TP 

The makers’. have taken every care to make the brush- 
holders as satisfactory as possible, but they undoubtedly con- 
stitute the weak point of this machine. However, the 
rectifiers at Liége certainly worked quite sparklessly on load. 

We have no figures at hand relating to pressure variation 
on load, but this will probably be found to be similar to that 
of a transformer, and here the older systems would appear 
to m the advantage in a very important point for traction 
work. | re ' 

The high-speed vertical steam engine, which issucha common 
feature of our own central stations, does not enjoy the same 
popularity on the Continent, and very few engines of this 
type are to be seen at Liége. - The Société Anonyme des 
Bellevilles, of Saint Denis-sur-Siene, are showing a 500-H.P. 
triple-expansion engine running at 375 r.p.m., and fitted 
with piston valves, This engine is designed to work with 
superheated steam, and forced lubrication is used through- 
out. It is direct coupled to a three-phase alternator built by 
the Société L'Eclairage Electrique, of Paris, the output being 
450 K.V.A. at 3,000 volts and 50 cycles. . 

A special feature of this alternator is the fact that the 


armature windings are laid in entirely closed slots, thus giving - 


a nearly pure sine-wave. The pressüre regulation is very 


satisfactory, the drop of voltage at full load with as low a 


power factor as 0*6, not.exceeding 12 per cent. 
The same firm are also showiug tlie armature of a 1,500- 


K.V.A. alternator, which is quite similar to that/ of the smaller | 


machine. 


The space occupied by English engineering firms is 


decidedly modest. As far aa we could see not a single 
English electrical manufacturer is occupying a stand. Messrs. 
Alfred Herbert, Ltd., of Coventry, are showing some of their 
well-known up-to-date machine tools, and several other 
firms are also showing workshop machinery, mostly elec- 
trically driven. ors a 

The stand of Messrs. De Laval, of Stockholm, is not 
situated in the Machinery Halls, but in the Swedish section. 


Thus the rotor drives the 


Of their numerous exhibits, we may mention a 30-H.P. tur- 
bine direct coupled to a continuous current dynamo. A 
turbine of the.same size drives a centrifugal pump, capable 
of raising 3,000 litres (650 gallons) per minute through a 


lift of 25 metres (82 ft.) — | 


Messrs. De Laval are now making a speciality of their 
centrifugal pumps; the largest of those shown is a multi- 
cellular pump raising 180 gallons per minute, to a height of 
460 ft. when running at a speed of 1,440 r.p.m., and is 
driven by a 50-n.P. three-phase motor. A very compact 
little electric generating set consists of a turbo-dynamo 
running at 4,000 r.p.m., with an output of 12:5 amperes 
at 65 volts. These sets are primarily intended for ship 
lighting, and are said to have found a ready market. .- 

The electrical plant shown in connection with Messrs. 
De Laval’s machinery was supplied by the General 
Electric Co., of; Sweden, whose English manufacturing 
agents are the Fuller-Wenstrom Co., of London, This 
firm is exhibiting continuous-current and three-phase 
motors ranging in size from 2 to 70 H.P. The induction 
motors are simply constructed, mechanically, and the 
question of ventilation: has: received the makers’ special 


‘attention. 


One motor is entirely enclosed and waterproof, and ‘one 
is provided with a brush-lifting device. This firm has: 
supplied the electrical plant for most of the large Swedish 
iron works. 

From the above it will be seen that though the Liege 
Exhibition shows the continued progress of mechanical engi- 
neering, and particularly the striking advances of the gas- 
engine industry, it can hardly be called -representative as 
regards the electrical industries of to-day. 

Iri conclusion, we should like to express our thanks to 
those firms and their representatives who have kindly 
furnished us with particulars and drawings, or photographs 
of theirexhibts. ^ ^", -— ut S 
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| INTERNAL COMBUSTION ENGINES.” 


* A 


‘By: DUGALD CLERK, M.fust.C.E; -~ 


Tug internal combustion engine being a-heat engine in which 
the working fluid is air and the fuel inflammable gas, it 
differs from the hot air or steam engine in that the heat to 
supply the motive power is given directly to the:wérking fluid 
by combustion in the cylinder. ME 

The advantages of the uir engine over the steam engine 
have long been recognised, and many distinguished engineers 
have devoted much time and study to the theory and. prac- 
tice of developing motive power by the agency of heat. 

Even so long ago as the middle of last century the opinion 
existed that air engines should be more economical of fuel 
than steam engines; however, the difficulties in connection - 
with its practical development proved too great, and the air 
engine proper has made no real advance. 

The leading obstacle was the slow transfer of heat through 
metal to air, and attempts to obviate this failed through loss 
of heat in passing througlt valves, and the want of gas- 
tight valves that would withstand heat. | RR 4 

In the case of the modern internal combustion engine, 
the method of heating by explosion within the cylinder, 
disposes of all the former troubles, the difficulty of heating 
even great masses of air is quite abolished, and when the air 
is once heated cooling is slow, while the larger the mass of 
air heated the smaller is the relative cooling or heating 
surface. 

A prominent feature of the modern engine, whether using 
coal gas, petrol, alcohol or producer gas, is the compression 
before combustion, the true function of which even now is 
not always understood. 

After referring to the “stratification " fallacy, the author 
states that the’ true theory of compression was first 
enunciated by him in 1882, when he pointed out that com- 
pression gave a cycle-of operations having. a-distinct-thermo- 
dynamic advantage, apart from consideration of heat losses. 


* Extraeted from Cantor Lectures delivered before the Society 
of Arts on February 13th, 20th aud 27th, aud March 6th, 1905. 
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An engine operating on the Carnot cycle, having a 
maximum pressure of 500 Ib. per sq. in. absolute, and using 
pure air as working fluid, would have a mean presume of 


T=1.700°C — 


400 


T=780°C 
« 


armas | 
- 
f s to S 20 25 30 35 
Fic. 1 
6 lb. per sq. in. maximum temperature 633° C., and 


— fl 


- ; T : 
efficiency according to - = 064. 


An engine working by air on the Otto cycle, with the same 
maximum pressure, would have a mean pressure of 105 lb. 


maximum tem- 


compression temperature, 286° C. ; 
minimum temperature, 


; efficiency, 0°48 ; 


ou i 


; l] 
rsq in.; — = 
per sq : 


perature, 1,700? C.; 
exhaust temperature, 740° C.; 
179 C. P v!** = constant assumed. 
In this case the cycle is a practical one. 
With the same maximum pressure, but with heat added 
at constant pressure and discharged at constant volume, the 


mean pressure would be 117 Ib. per sq. in.: compression 
temperature, 6309 C.; while the maximum temperature, 
exhaust temperature and minimum would be the same as in: 
= efficiency. 0:61. 
12:24 m 
Comparing air engines working at constant volume and 
constant pressure, giving the same efficiency, the diagram 
(fig. 1) gives ;— - 


the last example, but i ; and. 
i ? 


Constant volume. 
Maximum temperature Ss) 0 1,7005 C. 1,700" C. 
Maximuni p ressure 500 lb. per sq. in. 141 lb. per sq. in. 
Menn oe a ... 105 ji 37 » 
Eflicieney: .. ' (M8 | 48 


[n these cases the same efficiency formula has been appl ied, 
the efficiency depeuding on the compression. ratio. only, as 
first recognised by the author. in 1482. 
the Carnot, coustant volume and constant pressure diagrams, 
the author points out that the constant volume cycle is the one 
most generally adopted, while only the Diesel oil engine works 
on the constant pressure cycle. To show graphically the fact 


Constant pressure. 


Comparing further - 


that as compression increases greater conversion of heat 
into work results, the diagrams shown in fig. 2 are give en for 
Otto cycle air engines at different compressions. 


Maximum Mean 
pressure pressure 
per sq. in. per sq. in, Efficiency. 
Dep 500 1b. 105 Ib. 0°48 . 
r 5 
1 1 
Ve 391 1b. 101 1b. 0°43 
7 is £ 
1 1 
` = i 287 Ib. 97 lb. 0°36 
y 
| | 1 4 
Other values for efficiency calculated on E = 1 — (+) are: — 
è * r 
1 1 Rr 
"E a a 
1 1 
T 10 iE 
l- _ cl : 
T 20. a 
1 1. . . TS 
T T 100 = 


showing the large thermo-dynamic gain by increased com- 
; pression. 


Inbrease of compression increases the pressure generated, 
thereby reducing the bulk of the engine, and diminishes 
the heat losses. 

Referring to the increase of pressure due to heating air in 
a closed vessel as being 543 for each degree C., the author 
illustrates apparatus used by Prof. Bunsen in 1866, and 
himself later, to measure the pressure developed by explosive 
mixtures, w ‘hich proved that. gaseous explosion produces a 
maximum temperature of about 2,000? O. with a Pressiin of 
100 Ib. per sq. in. above atmosphere. 

However, after allowing for ehemical expansion or con- 
traction, there is always found an apparent suppression of 
part of the heat at the maximum temperature from that 
shown by calculation if specific heats are assumed constant, 
varying from 30 to 50 per cent., depending upon the 
strength of the explosive mixture, the. greatest, proportion 
being accounted for with mixtures between maximum and 
minimum strength. In the constant pressure cycle the 
heat loss is somewhat less than in the constant volume cycle. 

Comparing actual diagrams obtained from constant 
volume engines with theoretical di: grams, the differences 
are :— 

1. The working fluid gains heat on entering the cylinder, 
when it would be better for it to remain at its lowest point. 

2. During compression there is a certain amount of heat 
loss to the cylinder, 

3. The sapply of heat is never instantaneous, 

4. During expansion considerable heat loss occurs. 

5. The working fluid does not behave as a perfect gas. 

6. Loss through fluid friction occurs. | 

On the charging stroke, the mechanical loss is due to 
throttling during admission and physical loss due to heating 
of the charge entering the cylinder. 

While the effect of throttling may not exceed 1:5 to 2 lb. 
per sq. in., orabout 2 per cent. to 3 per cent. of the indicated 
power, the effect in reducing the charge weight means 
reductions from 10 per cent. to 20 per cent. respectiv ely. 

To secure the greatest possible charge in some engines the 
inlet valve does not completely close till the, crank ` has 
passed from 30° to 40° beyond the dead centre. Loss due to 
the heating of the imeotnig charge is frequently such as to 
reduce the power by 22:5 per cent., or 0:344 per cent. for 
every degree rise above 17? C. ; the moral is, therefore, keep 
everything as cool as possible. During compression the 
least loss would be attained by keeping down the wall tem- 
perature. — 

At ieition the object is to make the. heat addition as 
quickly as possible without producing shock to the engine, 
and not igniting so early as to allow the flame to be exposed 
for so long a peri iod i as to cause the expansion curve to fall. 

What occurs on the expansion stroke is much more com- 
plex, and we will only. ous thé main features. 
= That heat is added "during: the expansion stroke is 
generally admitted, but opititeus differ, as to the explanation 
of the phenomenon. | d. 

_ Proceeding to consider actual diagramek those from a 
National Co.'s engine of 14 in. cylinder djameter x 22 in. 
stroke are examined. A light-spring card showed 1} Ib. 
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below atmosphere on the charging stroke ; the cylinder nearly 
fully charged with gas and air, and a mean back pressure on 
the exhaust of about 2 lb. per sq. in. | 

À heavy spring diagram from the same engine showed :— 
Mean. pressure, 94:5 lb. per sq. in. (rich mixture), 57:5 
B.H.P.; maximum temperature, 1,710? C.; exhaust tem- 
perature, 1,000? C. ; temperature of compression, 440? C. ; 
temperature of charge before compression, 90° C. ; indicated 
efficiency, 33 per cent. The distribution of heat was ap- 
proximately :— 


Indicated work... 331 2575 B.H.P. 


Jacket loss a) 36°0 
Radiation - M" .. 60 
Exhaust ... 420 

1071 


The reason of the over-balance is that part of the heat 
set down as exhaust does not really get away from the engine. 
Though the indicated efficiency was 33 per cent., and the 
brake efficiency 28 per cent., it was stated that with a weaker 
mixture an efficiency of 35 per cent. could be obtained, but 
with a very weak mixture the card gave :— 

Maximum temperature, 1,250? C. ; mean pressure, 85 lb. 
per sq. in.. Indicated efficiency, 29 per cent.; brake 
efficiency, 25 per cent. 

Comparing the efficiencies obtained with a normal gas 
supply with the standard air engine having the same 
e the actual cycle ranges from 0:6 to 0-7 of the 
ideal. 

À number of diagrams from different engines using coal 


rating station of the undertakers in whose district the greater 
part of the works was situated, was at a considerable distance, 
while the generating station of the other district was close 
by. Certain cottages attached to the works were over the 
border-line. It was suggested that the requisite supply 
might be given through a cable laid to these cottages, from 
which it could be sent over the border to the works. The 
opinion expressed in the “ Legal Query Column " was that, 
assuming the undertakers had no power to give a supply 
outside their district, it would be an evasion of the law to 
adopt the procedure above suggested. With reference to 
this reply, a correspondent writes as follows :— 


Suppose that half a millis in A's area, and a half in B's area, now 
if A supplies, cannot the mill owner put a motor in A's half which 
drives & shafting carried through into B's? or must he cut his 
shafting in half, and have two motors, one supplied by A, and the 
other by B? | 

Again, suppose A supplies a motor-generator in his half, cannot 
the generator drive through shafting, or through other motors, B's 
half? "This arrangement is equivaleut to the mill owner putting 
down, say, a steam-driven plant in A's half, only the steam engine 
is replaced by a motor which is supplied with electricity by A. As 
regards the gas company's case cited, supposing the railway com- 
pany put down a gas engine driving a dynamo, could they not 
light electrically the whole of their station? It occurs to me that 
putting in a motor-generater or a transformer, solves the question. 


Leaving out of consideration the question whether the 
undertakers concerned will, or will not, stand on their 
strict rights in the matter, let us approach the question 
from the strictly legal point of view. "The correspondent 
whose letter we print above, puts the case of a mill 


ium depre E ss jn bns En petrol M Mee which is actually on the border line between two 
discussed, the principal particulars being given in the follow- districts. In such a case it would be for the 
ing table :— 
Cylinder. Estimated Maximum Average Me Indi- . Brak Indicáted 
Engine. | Section | tempers- | speed | cmective| 29699 | horse | thermal Fuel gas, &e. 
foe ge a ^C. d ^C SH ues pressure.| power. | power. efficiency. 

x TE | : Wm xxm == ce, ee Ss ee EES 

Crossley two- | | D 715 | : 
ostin der ii es 30 100 oes l 172 EA 273 203 | 303 i poe gas 607°5 B.TH.U. per 

= 6 | 12 156 1,948 200 69°7 — — | 19 DM 
National wo | 10 18 100 1,690 170°3 89°6 26°4 23 | 287 
Stockport E 27 100 1,200 182 72:5 141 — | — Wilson producer gas. 

P et a8 | 3? 100 1,220 180 "PR § 318% 1 o » 3 » 
National alt= — 100 1,560 170 844 — 32 — Dowson suction gas. 
Premier ..| 284, 30 50 1,650 128 1104 — — — Mond gas. 
Cockerill 4a. 291 | 354 100 1,390 98 72°6 810 — — Blast furnace gas. 
Air-cooled |f — — -— 1,850 60 1:65 | — — Petrol ł load. 

bicycle motor | | - —— — — 1,580 70 165| — — » full load. 

Houby diari. {- - -— — — — 57 — | — —- Heavy oil, maximum power. 

Mens - -- — — — 45 — — | -— " working load. 
National | — — — - 221:6 |, 585 — — | — | Heavy oil, 736 lb. per B.H.P.-hour. 


In all these engines, if the compression space be known, 
and the efficiency calculated from the formule» for constant 
volume engines using air without heat losses, if the 
efficiency be multiplied by a factor between *6 and ‘7, the 
practical efficiency will be given. 

The extent to which the compression can be practically 
increased, is limited by the temperature at which ignition 
will occur ; for coal gas it is unsafe to exceed a compression 
of one-fifth. 

(To be concluded.) 


THE SUPPLY OF ELECTRICITY OUTSIDE 
A DISTRICT. 


[From OUR LEGAL CONTRIBUTOR. ] 


A LEGAL query was recently addressed to the editors of the 
ELECTRICAL Review which raised a question of some im- 
portance to supply companies—namely, when, and under 
what circumstances are “ undertakers "—to use a phrase 
which includes local authorities and companies who supply 
electricity—entitled to give a supply to consumers outside 
their district ¢ In the query referred to, it appeared that a 
works which required a supply of electricity was situated 
close on the border-line between two districts. The gene- 


court to say, if the question were raised in proper 
form, whether to supply such a mill constituted 
a breach of the Electric Lighting Clauses Act, 1899 
Schedule, Sec. 4. That section provides that (1) the area of 
supply shall be area named for that purpose in the special 
order ; (2) the undertakers shall not at any time after the 
commencement of the special order supply energy or (except 
for the purposes of that order) erect or lay down any electric 
lines or works beyond the area of supply otherwise than 
under the authority of Parliament, or under a licence granted 
by the Board under the principal Act ; (3) if the undertakers 
supply energy, or erect or lay down electric lines or works in 
contrayention of this section, the Board may, if they think 
fit, revoke the special order on such terms as they think fit. 
What, then, constitutes a supply of energy beyond the area 
of supply? lt is in each case a question of degree. 
In the _cases above suggested, it is. anticipated thit 
no Court would decree that the supply should be-given to a 
mill situated on the border line between two districts from 
the generating stations of both those districte. It would be 
optional for the consumer to take the supply from either 
undertaker. Where, however, a consumer situated near the 
border line extended his premises or built cottages across the 
border for the express purpose of taking a supply, it is 
apprehended that the undertakers in the district in which 
the mill was situate might legitimately complain. ‘The use of 
a motor-generator in the manner suggested would amount to 
a colourable evasion of the Act. In other words, the exten- 
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sion of a works pro hac vice would be regarded with suspicion 
by the Court. 


It has been necessary to deal with this question a priori, 


because there are no reported cases which touch the question 
in relation to the supply of electricity. It has, however, 
heen raised in connection with the supply of 4ras—in the 
case to which our correspondent refers. In that case a gas 
company at the request of a railway company placed a meter 
ona part of a railway station lying within the company’s 
limits, and through it supplied gas to other parte of the pre- 
mises situated outside the company’s limits and within the 
limits of another.company. The Court of Appeal held this 
to be lawful on the ground that the sale and delivery of the 
gas took place at the meter; but the House of Lords 
reversed this decision, holding that the gas was sup- 
plied where it was consumed, and therefore that the 
company were transgressing their authorised limits 
(Gas Light and Coke Co. v. South Metropolitan 
Gas Co., 62 L.T. 126). It is suggested that the railway. 


company might have used a gas engine to generate electri- 


city, and that if they had done so the Court would not have 
held that the gas was consumed outside the district. This 
may be so; but where electricity is supplied the use of a 
transformer or a motor-generator for the purpose of keeping 
within the letter of the law would not appear to be 
justifiable. z 

It is somewhat remarkable that the Electric Lighting Acts 
make no provision for the purpose of meeting this difficulty. 
There must be large.numbers of consumers who live on the 
borders of electric lighting districts. We cam only conclude 
from the fact that there is no reported case upon the question 
under discussion that so long as some portion of the premises 
supplied are within the area of the supplying company, the 
opposing company do not care to interfere. Nevertheless, 
if premises are deliberately extended with a view to taking a 
supply from a particular station, there may be cause for 
complaint. | 

As regards the supply of electricity to railways and tram- 
ways, a difficulty must arise if some portion of the line 
is outside the district of the undertakers. In some cases 
this has been met by a special clause in the provisional 


order enabling the company to supply a railway which 


extends beyond their district. 


f 


IS THE WIRING CONTRACTOR DOOMED? 


REFERRING to the recent articles on the above, a few words 


on the aims of, and work now carried on by, the Electrical . 


Contractors’ Association should be of interest to all members 
of the electrical profession. s 
In the early part of 1901 a meeting was held of con- 
tractors working all over England, with the object of com- 
bining the various local contractors’ associations into one 
national association. This was effected at the end of 1901, 
and the first meeting was held in January, 1902, when the 
objects and rules of the Association were confirmed. 
Amongst the objects there stated are the following :— 
^ To procure the improvement of any existing laws, usages 
and customs which the Association may consider to be 
prejudicial to such trades, &c.” | | 
In this the Association has been most useful, as, in a 
number of cases both in London and the provinces, corpora- 
tions who were competing with local contractors have closed 
such departments through the action taken hy the solicitors. 
As a case in point, the clauses in the London County 
Council (General Powers) Bill empowering borough councils 
to carry on contractors’ work were thrown out by the House 
of Lords’ Committee as a result of the opposition of the 
Association. | | 
In addition to this, action is being taken with some of 
the larger country Corporations to stop them carrying on elec- 
trical contractors’ work in competition with local contractors, 
and the Association will readily welcome any information 
from country contractors who are now suffering from this 
unfair method of trading. — mE 
The Association has also proved itself useful, in so 
far as it has been able to modify, to a considerable 


extent, the requirements of individual engineers both of 
supply companies and corporations. In a large number of 
cases these engineers have issued rules for wiring, and 


have put contractors to much unnecessary expense and 


- 


annoyance in refusing to connect the installations because . 
the contractors have not complied with all their requirements. 


"The solicitors have carefully studied the different Electric 


Lighting Acts and Board of Trade regulations, and advise the 
menibers of the Association that these particular requirements 
have no legal sanction whatever, except in so far as they may 
happen to contain the regulatious of the Board of Trade. 

. Cases have occurred in which the reputations of firms have 
been greatly injured through the reports made on instal- | 
lations by the officials of undertakers. Some contractors, of 
course, have only themselves to blame, although the high 
standard of efficiency aimed at by the members leaves very 
little to be desired at their hands. The instances referred to 
are cases of petty acts of tyranny on the part of officials as to - 
the relative positions of the fuses, switches and meter. So 
far as the contractor is concerned, the want of uniformity (as 
to the order in which the same should be placed) amongst 
undertakers is the cause of much confusion and many. 
disputes. The Board of Trade regulations do not give the 
undertakers any authority in respect of the points just 
mentioned. Firms of influence and position are singularly 
free from such oppression, as the official ** armed with a little 
brief authority " has to be careful lest he should catch a 
“* Tartar.” It is the smaller firm that suffers the most, and 
there is no doubt that membership of the Association has 
been of great assistance to some in obtaining protection from 
and redress for such acts. Jt is very invidious for one firm to 
take up a strong attitude in a given district, but for an 
Association with solicitors, and an influential Council acting 
for unknown and maybe numerous complainants, the Asso- 
ciation has a field of increasing usefulness. On the other 
hand, it is the aim of the Council and Association to improve 
the status and efficiency of the trade, and to prevent the 
igcompetent from joining the Association, and thus obtain- 
img the hall-mark of qualifications which they do not 
possess. . 

As an example of this, one of the members of the Associa- . 


_ tion notified the solicitors that the undertakers’ engineer 


refused to connect up some houses that he had wired because 
a 1/18 wire had been used instead of 3/22. The solicitors 
telegraphed to the undertakers pointing out that unless the 
installation was connected immediately, they rendered them- 
selves liable to a penalty of not exceeding £2 a day for 
refusing, and the houses were tested and connected within 
four hours of the receipt of that telegram. 

Cases of this kind are happening nearly every day, and in 
each case the action taken by the Association has resulted to 
the advantage of the member. 

Another object is to **Promote excellence in electrical 
work and just and honourable practice in the conduct of 
business and to suppress malpractice, &c.” 

To attain the first of these objects, monthly meetings are 
held, when papers are read and discussed, and questions 
relating to quality of material and excellence of workmanship 
are ventilated. | 

During the coming winter session it is proposed that 
papers should be read by a leading manufacturer of the 
different classes of materials used by contractors, such as 
cables, secondary batteries, lamps, motors, &c., and every 
maker will be invited to attend, so that a discussion can be 
held during which questions can be asked by members who 
have experienced any difficulties in the course of their busi- 
nesses. The object of these meetings is to bring about 
better relations between the contractors personally by bringing 
forward and discussing any points of difficulty that each 
individual contractor may have met with, and it very often 
happens that valuable hints aré given and received to the 
great advantage, not only of the contractor interested, but 
also of the client for whom he is working. | | 

With regard to the latter part, a joint Committee con- 
sisting of members of the Manufacturers’ Association and 
the Contractors’ Association has been formed, to which 
cases of unfair trading on either side are brought, and it 
reflects credit on both Associations when, as in a case 
where a verdict was given in which costs were allowed, the 
amount involved and the costs were promptly paid. 
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The members of, the Association last year considered that 
they were sufficiently numerous to obtain statutory powers, 
and therefore applied to the Board of Trade. The incor- 
poration was granted in September last, with powers to carry 
on the work of the old Association, grant Fellowships, insti- 
tute Scholarships, and initiate Benevolent Socicties. 


The great advantage of such incorporation is that the ` 


Association is now a legal body, with full power to carry on 
any business that a limited company can carry on, with the 
exception that no profit must be made. The Association is 
goverued by a Central Board, which acts in a similar way to 
the directors of a company. This Central Board is composed 
of delegates elected from the Councils of the different sec- 
tions, which again are composed of members elected from 
the different branches throughout the kingdom. By the 
sectional meetings, the whole of the contractors throughout 
the country are kept in touch with what is happening in 
different parts, thus enabling the Association to act as a 
body in all cases of difficulty, or where any individual con- 
tractor is molested either by the unfair competition of 
corporations or by the idiosyncracies of station engineers 
referred to above. 

It is naturally the wish of the members to make thie 
Association as strong as possible, and this can only be done 
by contractors joining and assisting in the work, either 
with personal efforts or by the. influence of their name. 
Assistance of both kinds will be highly appreciated, and as 
in helping others one necessarily helps himself, no further 
inducement ought to be necessary. 

However, should any contractor desire to hear details of 
the financial benefits accruing from membership, the hon. 
secretary, Mr. Leonard G. Tate, of 20, Bucklersbury, 
Loudon, E.C., will doubtless be pleased to point them out. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


Olympia Exhibition: Free Tickets ? 


Would you permit me to use your columns for the pur- 
pose of reminding the various corporations and district 
councils interested in electricity undertakings that about this 
time last year the gas companies and their allies were 
scattering tickets of admission right, and left for the gas 
exhibition at Earl's Court, with the obvious view of letting 
all their customers, ez-cesíomers and prospective clients sce 
the latest developments in the gas world. "The electricity 
supply companies we can safely trust to look after their own 
interests in matters of this kind ; the question is, will the 
public bodies already referred to see the wisdom of copying 
the tactics of the gas companies, to the extent of sending out 
tickets of admission to likely consumers for the forthcoming 
Electrical Exhibition at Olympia ? 

C. Rockley. 

West Ham Corporation Electricity = — 

Department, Canning Town, E. 
September 24th, 1905. 


Some Arithmetical Questions for Mr. Byng. 


Art—and the fiscal question—being long, and life—and 
leisure—short, I am unable just now to discuss with Mr. 
H. W. Wilson the theory of foreign exchanges, which, how- 
ever, are not the simple matter he so glibly represents, but 
a more complicated affair, such as that by means of which 
the payment of the interest on capital (or loans) advanced 
toa self-governing colony may reach this country in the 
form of scissors or toys, through the following courses. The 
colony has a surplus, say, of a raw material like wool. 
German weaving firms buy this in the ordinary course of 
trade, and remit its value to London in the shape of manu- 
factured goods. The manufactured goods which Mr. Wilson 
would combat by a preference come cither in the manner 
indicated, or else more directly in return for our coal or for 
manufactured goods ; buf, in any case, only because there is 
a demand for. them here. 


- 


Yes, something is wrong, and will remain wrong so long as 
we consider imports and exports to be the only measure of 
our economie and financial condition. If "we persist 'n 
sticking to two dimensions, when three are needed, is it to 
be wondered at that when “ something is wrong," Brum- 
magem or Berlin policies are recommended by those unaware 
of the fact that imports and exports alone do not tell the 
whole truth ? Why not the third dimension, namely, an 
enumeration of the volume of internal commerce? When 
exports and imports can be shown in their proper relation to 
this, it will be time, if present theories be then repeated— 
which is very dubious—to deal more fully with heresies as 
contrary to economie truths as perpetual motion is to the 


 eonservation of energy. 


W. Pollard Digby. 
London, W.C., 
September 19th, 1905. 


Inspection and Testing of Tramway Overhead Equipment. 


I see that in your issue of September 15th, Mr. Tweedy 
and Mr. Dudgeon both refer to my method of testing the 
insulation. In one letter it is termed a luxury, which would 
suggest that it is regarded as the best of its kind, but too expen- 
sive a method for ordinary practice. As the flipper can be 
attached to an ordinary car if necessary, it only requires the 
attendance of one man to watch the instrument reading, 
and therefore caunot entail great expense. I do not quite 


follow why the flipper arrangement is more open to *''care- 


lessness and error " than the slower method with the fork. 
I suppose the insulation of each insulator is tested perhaps 
three times more often per week with my arrangement. 
lam, of course, aware that each system must discover 
the means for testing most suitable to its own local condi- 
tions ; at the same time, in my opinion, the methods which 
remove faults in the shortest time after they have developed 


should be the best. : 
| | A. H. Pott. 
London, September 23rd, 1905. 


Telephone Amenities. 


I fully sympathise with Mr. W. R. Adams; I have the 
National Telephone instruments both in my works and in 
my private house. 

From my works I very frequently have trunk calls to 
London and elsewhere, from my -private house I do not 
suppose [ make three calls (except locally) in the year. I 
pay the usual deposit of 1 guinea on my works' instrument, 
and yet because I refuse to pay a deposit of 1 guinea on 
what would probably never amount to more than a shilling 
or two, aud although I have beeu a subscriber for many 
years, the telephone company refuse to put me through to 
the Post Office for any calls I may wisli to make from my 
private house. I agree with Mr. Adams, it is “ attempted 
blackmail.” | 

Henry J. Rogers. 

Watford, Seplember 26th, 1905. 


Money for Nothing. 


I should esteem it a great favour if some of your more 
educated readers could tell me what the electrical profession 
is coming to. The following are a few of the questions taken 
from a list sent out by a well-known Town Council for the 
post of junior engineer in their power station :— i 

State particulars of technical and electrical engineering 
training and period served in the shops. State particulars 
of theoretical training, giving list of certificates held. 

Has applicant had under control, and does he thoroughly 
understand the following :— 

(a) L.T. vuleanised bitumen, paper-insulated cables laid 
solid, also H.T. lead-covered steel-armoured cables. 

(b) Lancashire boilers, stokers and superheaters, surface 
condensers. | E. ore | 

(c) High-speed double-acting engines, polyphase gene- 
rators. 

(d) m.T. lighting and D.c. traction boards, including 
synchronising and parallel running. 

(e) Rotary converters with their transformers. 
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(/) Testing instruments, calibration and meters. 

Has applicant been accustomed to shift in high-tension 
power hóuse? If so, where, and for how long ? 

The wages that the lucky individual will receive for the 
above is the magnificent sum of 288. per week, or about the 
sime as an ordinary navvy would earn that knows practically 
nothing. It seems to me that in another two or three 
years time borough engineers will want a young Edison or 
Kelvin for about 178. 6d. per week. I should also like do 
know what encouragement there is for a young man to go 
through the course advocated by your correspondents ** Com- 
mon Sense” and Mr. Schwartz, when there are such good 
salaries being thrown about. 

Sub-Station. 


Oerlikon Generators in Dublin. 


I read your description of the Pigeon House Fort Elec- 
tricity Works, Dublin, in your issue of 8th inst. with great 
interest, and would be much obliged if you would kindly 
find room for the following additional remarks in connection 
with the above plant. - | 

It will no doubt be interesting to some of -your readers to 
know that the generator which has been manufactured at 
Witton is really of Oerlikon design. 

The fact that the Oerlikon Co. has long since found and 

employed a far more effective means to secure a pressure 
wave almost -covering the ideal sine curve, than the in- 
creasing of the number of slots per pole and phase, though 
probably generally known in engineering circles, might here 
be shortly referred to. 

I have much pleasure in enclosing herewith a photo of a 
2.350-K.V.A. high-speed rotor which shows the pole-pieces 
so arranged that their edges do not travel in a parallel line to 
.the shaft through the magnetic field, and the result of this 
very simple mechanical alteration is fully illustrated in the 
blue print, which shows the calculated sine curve and the 
measured pressure wave. 

For some time the Oerlikon Co. have carried out all their 
generators on this principle, and no doubt the troubles due 
to badly shaped pressure waves can be considered as a matter 
of the past. 

By-the-bye, the two 1,000-Kw. and the two 500-Kw. 
high-tension four-phase generators erected at Dublin were 
designed as far back as 1892 to 1900 in the factories of the 
Oerlikon works in Switzerland. 

Electrical engineers who have followed closely the pro- 
gress made during this time will agree that the past five 
years represent ages in the electrical world. 

G. Wuathrich. 
London, September 25th, 1905. 


[The Oerlikon design of pole-piece, and the resulting 
sine curve of E.w.F., were illustrated in an article by Mr. 
C. C. Paterson in our issue of January 29th, 1904.— 
Eps. E.R.] 


The Wiring Industry. 


The question of the wiring industry is, in the writer's 
opinion, one of the most difficult to deal with at the present 
time, and is one which there appears to be no very quick and 
easy means of solving, owing to the fact that the whole 
industry is in such an unsatisfactory state, which state has 
been brought about by various influences in different 
directions. 

Although individuality, as suggested by Messrs. Nicholson 
and Co., may play a slow and definite part in the uplifting 
of the trade, I think we shall also have to look to other 
sources. | 

What has been the means of bringing the trade to ita 
present state? With Mr. Munro, I say over-competition, 
and must also add; depression in trade generally. 

Now, what is this over-competition, and how can it be 
stopped ? 

Much of this competition has been brought about by all 
kinds of traders, such as plambers, ironmongers, decorators, 
&c., taking up wiring work, and these people are able to 
.get as good terms from the manufacturers as the genuine 
electrical contractor, who has to rely on the electrical work 


to make a living, to find his men work, and to pay wags, 
rent, rates and taxes. 

What chance has the electrical man against such a 
host of jerry workers in his own line, who sacrifice 
quality for cheapness when buying and carrying out.work ? 
Of course, all the fault does not lie with this class of so- 
called electricians, but partially with a short-sighted public 
who place their orders with them ; and the manufacturers 
cannot. be let off scot free for supplying every Dick, Tom 
and Jack. with goods on equal terms with the trade, pro- 
viding the said person speculates half-a-crown for 50 business 
cards. | 
Regarding corporations and supply companies, I hold that 
the contractors are their best friends, and, in many instances, 
are the people that get the least consideration. 

The contractors are the people that spend a great deal of 
time and money in canvassing, es imating, and in general in 
pushing electricity supply, and adding consumers to the supply 
mains, for which services no appreciation is forthcoming, 
but very often a stumbling block is put in the way. No 
doubt a combination of first-class contracting firms might do 
a little towards mitigating some of the evils, but as for the 
wiring industry in general, it is probable it will have to work 
ont its own salvation, a matter which will be a process of 
time. 

i m H. Moss. 
Huddersfield, Sep/ember 19th, 1905. 


The leader which appeared in your paper some little time 


-avo, in Which the writer took a very sombre view of the 


general position of tlic electrical contractor, undoubtedly 
affords grounds for serious thought. At the same time it 
appears to me that the picture drawn is somewhat too pessi- 
mistic, and I quite agree with Mr. Munro that there is no 
good reason why, if initiative, tact, and resource are displayed, 
contractors need, after all, have any grounds for serious 
disquiet. | | | 

It is, I think, fairly common knowledge that manufac- 
turers draw a very thin line of demarcation between whole- 
sale and retail trading, and the subject is one which ought, 
in my judgement, to be boldly tackled by, say, the Electrical 
Contractors’ Association. With regard to this Association, 
it does not appear to be particularly desirous of enrolling 
new members, and so far as I have been able to ascertain, - 
it really makes no efforts in this direction. About two weeks 
ago the writer sent a representative to the offices of the 
secretary asking to be furnished with the memorandum and 
articles of association and other partieulars. "The secretary 
was not in, aud so far as could be gathered from the ex- 
planation tendered, the memorandum and articles of associa- 
tion were out of print. An assurance was, however, given 
that the necessary information would be fortheoming, which, 
however, has not as yet been implemented. 

The E.C.A. should be, and no doubt up to a certain point 
is, a very useful organisation indeed, but it is evidently some- 
what lethargic in its movements, - 

London, Seplember 25th, 1905. 


That “ plumbers,” gasfitters,” and “ ironmongers " secure 
a Jarge portion of lighting, telephone and ** bell " jobs, say, 
up to 50 points or over, is an established fact, and that they 
are ever increasing their “ footing ” is well known to elec- 
trical contractors. Why? Not entirely due to the clannish 
spirit of a section of the community, as your correspondent, 
Mr. A. Hall, of Grimsby, seems to fear ; that, however, may 
lay a minor claim, in some instances. QAM 

The publie are now the factor we have to consider in this 
case, *they are the consumers," without whom electrical 
men neither “competent” nor “ incompetent” would be 
required ; moreover, no existing electrical organisetion has 
any appreciable influence over them, which in the first case is 
exactly what is required, before we could limit the sphere of 
activity of the above-mentioned tradespeople, or skilled 
electrical labour gain’ the recognised standing it should 
have. a ; 2 

We also have to deal in the case of lighting with a 
powerful rival known to canvassers for Electric Supply 


Pd 
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Co.'s as the “sometimes infallible gas mantle," which 


is urged upon the public with all its advantages, with 
some life and vigour—exactly what,is needed by electricity. 


The latter has come to stay, and to be successful must ' 


be a “household word” for lighting and other industrial 
purposes. It must be impressed upon the “ public" that 


it is actually a necessity and a source of pleasure if | 


installed on the efficient and economical plan by firms of 
repute and at reasonable prices. On the other hand, it 
is a source of undoubted annoyance and risk when installed 
on the cheap plan, £e, “the ultimately more expensive 
plan " by these jerry contractors with their inferior labour 
and material; this has shaken the very foundation of the 
trade from time to time. There are men that would have it : 
“ The publie require the jobs done cheap!” Certainly they 
do, obviously they don’t know good work from bad, it has 
never been well introduced on the right basis ; cheap jobs are 
the very existence of such contractors, they cannot be blotted 
out by capital, the job comes out a good test for the time 
being ; this satisfies the supply companies who do sometimes 
employ engineers, so called, that require the same weed- 
ing out process! Consumers are perfectly satisfied 
with the condition of  affairs—until the trouble 
begins and with that expense. ‘ The electric light is 
unreliable, and other electrical apparatus no good "— so goes 


the talk with consumers and their friends that perhaps would 


be consumers under more favourable conditions. No blame 
attached to the firm that did the work, of course the men 
finished their work quickly, and lights, &c., went well at 
first ; they get along to the fault after a reasonable amount 
of humbug, and pronounce that “rats” have nibbled the 


wires, or other suitable excuse. That doesn’t defray expenses, ' 


much less inconvenience. Can it be wondered, then, that the 
public are somewhat reluctant to use electricity at all? Of 
course there are broken gas mantles, but that is not so 
bad as a circuit fuse going and plunging a part of the shop or 
private house into darkness. Then the manufacturers are 
always pleased to secure fresh ground, and will supply any 
firm intending to go in for the business with any material at 
lowest possible prices, hence such persons can and do every 
day undertake to carry out work at 10s., and even lower than 
that figure, per “ light complete.” | 

I am speaking not of one town, but many provincial 
towns of the United Kingdom, from actual experience. The 
public or consumers, were they well acquainted beforehand, 
would not place orders with such contractors, for the sake of 
cheapness, and sacrifice reliability. In my opinion, there 
could be a successful issue in an organisation of manufac- 
turers and contractors, not for ** monopoly," but for the 
benefit of the whole electrical industry generally, by bringing 
and pressing the advantages and usefulness of electrical 
energy for industrial purposes generally before the eyes of 
the public—the actual buyers—and dispelling the existing 
idea of the would-be consumers, i.e., the masses, that it is an 
expensive luxury and unreliable. "l'each them in some plain, 
untechnical form its superiority and cheapness when installed 
on efficient and economical lines by firms of repute and with 
sound material at reasonable prices ; it is then we may look 
for developments, and with twofold results—ever-increasing 
demand for energy and the jerryman abolished. 


| | Caddick. 
Dublin, September 25th, 1905. 


An Overcrowded Profession. 


I sincerely hope that the correspondence you are so kindly 
giving publication to at the present time in your widely-read 
journal on the all-important questions of the training of 
engineers, and the overcrowding of the electrical engineering 
profession by incompetent and insufficiently trained men, 
may come before some of our foremost public men, and 
induce them to speak out and tell the nation in plain words 
that we have not a college or institution within the shores 
of these islands where a complete training can be had in any 
one branch of engineering ; and yet it has been mechanical 
invention and engineering skill that have placed us 
in the forefront of all the nations of the earth, and 
it is still on the engineering industries that our 


future prosperity must nearly wholly depend. Had it 
not been for the immortal Watt, George Stephenson, 
Arkwright and Faraday, and a few more of the great 
inventors, where would -the wealth of England have come 


. from? Is it not true that the British have taught the 


world engineering, and is it not also true that the nations 
who have learnt from us are. now drawing upon us, and 
doing their best to outstrip us by the systematic and advance 
methods they employ in the training of their sons? 

Yf students can train for the medical profession and for 
the law, and gain their degrees of qualification in London, 
Edinburgh and Dublin to practice, surely there should: 


Be a few or more large training colleges in this 


country where . a complete technical and practical 
training could be given in every branch of engineering, 
either by having engineering workshops as well as labora- 
tories attached, or by being'in connection with most of the 
big engineering firms, to which firms the students could be 
sent for two or three years' practical work for a fee or for 
free services. After a five or six. years’ course at one of 
these State recognised training establishments, the student 
could be sent forth with his certificate in hand as a duly 
qualified man, and with the right to write his profession after his 
name. The engineering institutions must confess that their 
diploma of membership does not count for qualifications or 
training ; but I have said this before, and it cannot, I think, 
be denied. 


We surely want to see England keep ahead as the greatest ' 


engineering and manufacturing country of the world, but if 
it once gets talked of abroad that our training is defective 
and inefficient, and that a better training can be had else- 
where, it will not be the engineering trade alone that will 
suffer, but the whole trade of the country. Where will the 
supply of properly trained men for the Indian railways and 
irrigation service be coming from when Cooper's Hill 


College is closed ? Our young fellows are not to be blamed. - 


They want the proper training, but cannot get it for either 
love or money. 
The letters in the ELECTRICAL Review of the 15th inst. 


on the “ Value of the I.E.E." and * Overcrowding " are to 


the point, and I think that Mr. Alfred Schwartz's able 
exposition on the training problem will be much appreciated 
by all who wish to see the electrical engineering profession 
upheld and better paid. 

R. Browne. 


Sidcup, September 19/h, 1905. 


Pd 

That the profession is overcrowded, due to various causes, 
is no doubt true, but as you say all professions are in the 
same condition, so that we ought not to grumble. 

To blame technical schools and colleges for not giving the 
right sort of education to fit a man to earn a large salary is 
very unfair. These places are doing a, good work, and my 
experience shows that they do not devote all their energy to 
“ examination cramming.” 

I had the pleasure of studying under Prof. Ayrton, and 
frequently we grumbled because he did not quite get through 
all the work mentioned in the syllabus. His reply was that 
he was there to teach us how to learn, not to cram us with 
facts. Most of us have already felt the benefit of this 
method, which should be, and I believe is, the aim of most 
technical schools, and I cannot help wondering what the 
* Practical Engineer" could do as a teacher. I do not 
think the most eminent men in engineering works would be 
found suitable to teach students how to learn and how to 
use their knowledge. This is the teaching necessary to 
train professional electricians, and can only be carried out by 
a specialist in teaching. | 

There seems to be a considerable misunderstanding as to 
the difference between trade and profession. Ifa man elects 
to be a professional man, he may have to sacrifice money for 


the self-satisfaction and status obtained by avoiding trade. 


It is quite incorrect to include purveyors of electrical acces- 
sories, wiring contractors, &c., when talking of the profession. 
These men do not require much knowledge of electricity, but 
are more likely than the professional to earn large salaries. 


There is no doubt that parents consider the electrical l 
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profession a very satisfactory one. This certainly is not 

correct, but surely it is as satisfactory as the chemical or 

other stientific professions, 

- P. e. 
London, September 25th, 1905. - 


Your correspondents miss the real nature of the trouble : it 
is merely a cage of the supply exceeding the demand, to 
. which condition of the market there is little chance of 
improvement, owing to the attractions other than monetary 
of electrical work, and the superlative language employed by 
the man in the street and the Press generally when referring 
to electrical matters. - 

There is, however, Nature's law, the survival of the 
fittest (this not being necessarily the most technically-trained 
man), but for the present, owing to the crowd of more or 
less technically-trained mediocrities, good men have often to 
accept salaries equivalent to that of a daily labourer, in order 
to secure a chance of showing their capacity. 

More technical education will not help this, as it does not 
prove a man’s capacity, and a compulsory three or four 
years’ training for everybody would not increase individual 
salaries unless it altered the ratio of supply and demand. 

Neither are employers at fault for not paying more than 
the market price for services rendered. They gencrally 
require men of good common sense and great industry for 
certain specific duties, and they cannot be expected to take 
into consideration the fact that their assistants have 
possibly learned to do a lot of other things at a technical 
college. 

Take the ordinary full course syllabus at a technical 
college : an average young man with an ordinary amount of 
common sense on leaving feels, after passing certain exami- 


nations, that he can take on several jobs, and thinks he 


ought to be paid in proportion. Unfortunately for him, he 
finds that he is only expected to do one job, and that ex- 
ceedingly well, and that he comes into competition with 
some dozen others who can do that one job as well, or better, 
than he can from previous actual experience, and with good 
testimonials ; and as the qualities necessary to bring a man 
forward in the strüggle of life are not at all the same as those 
necessary for passing examinations, employers put litt]e faith 
in such examinations as a guide to a candidate's quali- 
fications. 

Technical education is not à cause of, but an aid to, 
success, and men “resourceful,” original and with powers of 
“initiation " (inborn gifts), coupled with perseverance, will 
easily hold the lower rungs of the ladder with a very small 
amount of technical education, and will be quite certain to 
acquire sufficient further education along with their daily 
work to carry them well up to the top; the top, however, 
from a monetary standpoint not being very high, as com- 
pared with other ladders to affluence and fame. 

Capacity. 


A Review of Reviews. 


Referring to your review of “ Practical Alternating- 
Current Testing," by C. F. Smith, in your last issue, 
* A. R." has hardly done the author justice in some of his 
extracts by omitting to read or give the context. For 
instance, in connection with the self-induction of a spiral, 
quoted from p. 51, the beginning of the paragraph reads as 
follows :— The figures given above form a useful rough 
basis for estimating the self-induction of any resistance 
spiral, as the self-induction varies, . &c." Asa 
rough basis for estimating the self-induction in an ordinary 
resistance frame, the consideration of the effect of the 
diameter of the wire employed, seems rather beside the mark. 

Your reviewer's references to the coil which is in the 
terrible condition of being without any self-inductance at all, 
are both obscure and alarming. . 

The term “ auto-transformer”’ appears to be the one in 
most general use in this country, and “ A. R.’s”’ predilection 
for the more elegant, but somewhat topsy-turvy, expression 
of ** bucking-down” is due, doubtless, to his classical up- 
bringing. 

Judging from the general line of the review, it would 
appear that your reviewer has hardly appreciated the aim or 
scope of the work. According to the preface, the book only 


opinions on the matter. : 


.the use of ball-bearings for wattmeter movements. 


professes to deal in an “ elementary " manner with the prin- 
ciples . of alternating-currents and  alternating-current 
machines, and this it appears to do in a pre-eminently sound 
and lucid manner, | 
W. H. N. J. 


Testing Rubber Gloves. 


We see in the current issue of your paper a complaint as 
to the quality of the ordinary electrical rubber gloves, 
giving an air-pressure test, which is the means employed 
to discover defects. We have been testing our rubber 
gloves with 5,000 volts between water on the inside and 
water on the ontside for the last three years, and after many 
experiments, have come to the conclusion that this is the 
only efficient method, since impurities are as likely to cause 
faults as pin-holes, with just as unpleasant results. 


The St, Helens Cable Co., Ltd, 
Warrington, Seplember 26ih, 1905. 


Starting Steam Turbines. . 


On reading the remarks concerning turbines in your last 
issue, the question came in my mind, Are we making head- 
way in our knowledge of steam turbines ? 

In one article on p. 451, on ** Central Station Design," we 
read that “ the clearance between rotor and case is made so 
slight in order to exact the lust fraction in steam consump- 
tion, that one constantly hears of‘ blades stripping through 
too rapid starting.” In other words, that the clearances 
allowed are calculated to such a nicety, that it is necessary to 
allow the turbine to take from } hour to 1 hour to obtain 
the requisite clearance by expansion, sufficient to allow the 
rotor and blades to revolve freely. 

Further, in another article in the same issue, p. 465, on 
the recently installed turbines at Glasgow, mention is made 
that the blades are protected by shrouding, and that on 
several occasions the shrouds have actually come into con- 
tact with the case, and that with “no more serious result 
than at the point of contact a small portion of the shrouding 
has been ground off," consequently the carefully calculated - 
clearance is increased, naturally reducing the efficiency in no 
small degree. | 

Surely the efforts expended in this country must have 
been in vain, if, after all these years we have to acknow- 
ledge defeat in what appears to be the crux of one of the 


most, important industries of the future. 


I do not know if my fears are exaggerated, or if [ am 
under a misapprehension, but should like to have other 


^ Greaser. 


[For the statement first cited we are not responsible. No 
doubt accidents have happened; but it is’ a well-known 
feature of many steam turbines that they can be started from 
the cold and put on full load in the space of a few minutes 
without risk of injury.—Eps. E.R. ]. | 


Design of Instruments and Meters. 


From time to time one hears of some more or, less enter- 
prising firm bringing out and developing some absolutely 
new feature in instruments and nicters, which they, the 
manufacturers, try to make the electrical world believe is 
something very wonderful. ` 

I refer to such schemes as the magnetic suspension and 
These 
schemes, as a rule, show a certain amount of ingenuity, but 
are really not by any manner of means improvements in the 
working of the meters; they are merely “catchy selling 
points." 

The latest freak in this direction is the **Inkless 
Recorder," which looks like the work of some over- wrought 
brain. [ wonder if the makers imagine that switchboard 
makers and users wish to complicate unnecessarily the wiring 
of their switchboards. 

The only advantage that can be vlaimed for this 
“improvement ” is that no fluid ink is used, and therefore 
the instrument will not get splashed with ink. Of course if 
the instrument maker cannot make a suitable pen, one feels 
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some sort of sympathy for him, but let him try again before 
he brings forth such a monster as the ** Inkless Recorder." 

- On referring to the ELECTRICAL Review of September 
8th, 1905, on the above subject, we find that a feeble-minded 
youth is deputed to look after recording instrumenta, to 
splash the ink about. I presume that the same class of 
youth will look after the “ Inkless Recorders," to put in the 
inking ribbons and fake up the relay contacts ; those con- 
tacts !!—also occasionally to stir up the interior of the 
*grandfather's clock arrangement" supplied with the 
recorders. 

In conclusion, I may say everyone is pleased to see im- 
provements in this class of apparatus, but I think few of us 
have patience with folks who create unnecessary and unde- 
sirable complications in otherwise useful apparatus. 

Mr. Editor, I am sorry to take up so much of your valu- 
able space, but I think it is about time something was said 
about these questionable improvements. - 


BUSINESS NOTES. 


Lighting of the Potsdamer Platz, Berlin.—The 
appropriate lighting of the Potsdamer Platz, which is one of the 
most important and no doubt the most crowded thoroughfares of 
Berlin, afforded a difficult problem, which has recently been solved 
satisfactorily, from the point of view of both the electrical engi- 
neer and the architect. After thorough preliminary investigations 
into the local conditions and density of traffic in the square, it was 
found advisable to concentrate the illuminants on two highly- 
placed points, replacing the ordinary arc lamps formerly used by 
intensive “flame arc” lamps, characteristic features of which are 
the juxtaposition of carbons and the resulting downward emission of 
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ELECTRIC LIGHTING OF THE POTSDAMER PLATZ. 


light. Two poles 21 m. in height were accordingly erected on the 
two islands, each of the masts bearing four 20-ampere lamps of 
About 4,000 normal c.r. each, giving a total effect of about 
32,000 c.P. The light is concentrated at points 18 m. high. The 
intensity of the lighting thus obtained allows the existing 11 
12-ampere arc lamps to be dispensed with, while the square can 
now be inspected much more readily by passers-by. As the poles 
are used at the same time to carry the trolley wires of the tramcars, 
four trolley masts formerly used could be removed. The arc Sun 
werg constructed by the Allgemeine Elektrizitüts Gesellschaft, the 
whole of the work having been carried out under contract by the 
Berlin Flectricity Works, l : 


Exports of British Electrical Machinery.— While the 
imports of foreign electrical machinery into this country appear to 
be on the decline, a slow but.steady increase is taking place in the 
exports of British electrical machinery. The shipments in August 
last attained a total of £46,426, bringing up the value for the first 
eight months of the year to £433,459, as against only £306,729 in 
the corresponding period of 1904.  . 


Consular Notes.—lIT4ALYy.—In a recent report on thie 
textile industry of Italy, the Austro-Hungarian Consul in Milan 
observes that water-power is more and more being employed in the 
industrial districts of Busto-Arsizio, Castellanza, Legnano, Gal- 
larate and Somma Lombardo, where the great majority of the 
factories are run by the great water-power plant at Vizzola, and 
the producing powers of the factories are consequently greatly 
increased. Discussing the prospects of the Milan Exhibition of 
1906, the Consul states that the difficulty of supplying the Exhibi- 
tion with power, lighting, water and ventilation, has been success- 
fully solved by the executive committee. It has been decided to 
use the electrical works already in existence in Milan, and to erect 
an clectric station in the Exhibition ground in which the latest 
types of plant (steam turbine and suction gas) will be used. The 
power plant will be 2,000 H.P., and will include two combinations 
of suction gas motors of 300 H.P. (allowing for 500 H.P.), a super- 
heated steam combination of 500 H.P., and a steam machine of 
700 m.P. The contract for the erection of the filtering apparatus 
for the feed and other water required will be put up for inter- 
national competition. : 

A company under the name of the SOCIETA PER LA FABBRICA- 
ZIONE DI APPARATI E MATEBIALI ELLETBICI has recently been 
established with headquarters at Naples. The company has for its 
object the manufacture and sale of electric insulators, telegraph 
and telephone materials and apparatus for electric industry and 
plants of all kinds. The capital of the company will be 100,000 
lire in 100 shares, and the president is Prof. Michele de Palo. 

An electrical company has been established under the auspices 
of the Bologna branch of the Banca Commerciale Italiana in com- 
bination with the Barco Fratelli Sangumetti. The company is 
named the SocrETA Esercizt RIUNITI IwmPRESE ELETTRICHE 
ANONIMA, with head offices in Bologna, and with a capital of 
1,500,000 lire. The object of the company is the construction and 
working of electric industrial plants, hydraulic works, aqueducts, 
tramways, electric railways, &c., and also the acquisitión of certain 
similar undertakings already in existence. 

SaARDINIA.— The Austro-Hungarian Consul at Milan reports that 
an electrical plant, the first of its kind to be used in Sardinia, has 
been erected at Montevecchio. The electric current is used for 
boring, ventilation, and ore mining and working. 


Australian Trade Marks.—Messrs. W. P. Thompson 
and Co., patent agents, Liverpool, write as follows :— 

Through the courtesy of & member of the Australian Parliament we have 
received a copy of the new Bill introduced by the Commonwealth Government 
for the registration of Trade Marks. Itis in most important respects the new 
English Trade Mark Law which comes into force on April 1st next, amended 
slightly to suit Australian Institutions. There are, however, the following special 
points in it:—First, the proprietor of a trade mark registered in any state of the 
Union before the commencement of this Act is entitled to have his mark 
registered for the whole of Australia, but subject to the rights of other users or 
proprietors of a similar mark in any of the other states of the Union, and 
provided it could at the time when the Act came into force have been lawfull 
registered in the Australian state in which the trade mark was then Popietercd 
and in use. If a mark has been publicly used by more than three persons or 
firms in any one state of the Union as a mark in connection with similar goods, 
it shall be held to be common to the trade, and therefore not registerable. 
There is a special section on Trade Union Marks, by which any Trade Union 
of workmen or employers registered under any law of the Commonwealth or of 
any state may register a mark as a Trade Union mark, only to be used by 
members of that Trade Union, and any person wilfully infringing the same is 
liable to a pene (ea £50. A clause is inserted by which Australia can enter 
the International Union for the pen of patents and trade marks. The 
Act is admirably drawn up, ahd though certain members have given notice of a 
few amendments, chiefly verbal, it is practically certain to be passed this 
Bession in almost exactly the form in which it has been entered, as the feeling 


appears to be unanimous in ite favour. It is expected to come into force on 
January 1st next. 


Neuhausen Aluminium. — The directors of the 
ALUMINIUM INDUSTRY Co., of Neuhausen, have decided to increase 
the share capital from £640,000 to £1,040,000 by the issue of new 
shares of the value of £400,000, of which one-half is to be paid up. 
It is proposed to offer shares of the nominal amount of £268,000 
to existing shareholders at the price of £100 per £40 share, while 
the remainder will be submitted for subscription, when a still 
higher premium may be obtained. At present, the share capital 
of £640,000 is only paid up to the extent of 50 per cent. It was 
originally £400,000, of which one-half was paid; in 1894 a second 
issue of £40,000, and in 1898 a third issue of £200,000, were made, 
each emission being 50 per cent. paid, and bringing the total paid- 
up capital to £320,000. Instead of calling up the balance of 
£320,000 on the three issues, it is now intended to proceed with 
the raising of the fresh capital in the same manner as in the past. 
This method is quite possible under the Swiss laws, but the German 
Company Acts prohibit the creation of new shares until the full 
payment upon the old shares has been effected. By, however, 
issuing shares in the way in question, the company is placed in 
possession of considerable funds arising from the premium alone, 
but which would not be obtained if a call were made upon the old 
shares. The fresh capital is intended for the extension of the 
undertaking and the establishment of new branches. Concessions 
have been grauted for the utilisation of the water-power of the 
Rhone between Lenk and Siders and of the Navizance, and a power 
station of 50,000 H.P. is said to be in contemplation. In addition 
to this, it is stated that the company requires further capital for 
A DN the Héroult method for the electrical production of 
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Motor Contracts.— We understand that the works of 
Messrs. Harding Churton & Co., at Leeds, are full of orders, and 
that among the contracts on hand are the following :— 

The Corporation of Croydon, for three Ee phase induction motors, of the 
slip-ring type, to be direct-coupled to centrifugal pumps for the Norwood Sew- 


age Farm. 
Messrs, MeCorquodale & Co., Ltd., for the installation of two-phase motors 


for driving their extensive printing Ww orks. 
Messrs. Albion, Ltd., for the entire driving of their clothing factory. 
Messrs. W hitley Partners (Leeds), a 45-B.H.P. two-phase motor (the fourth 


motor supplied). 
Messrs. Bateman's Machine Tool Co., Ltd., a 25-p.H.P. two-phase moter (the 


filth supplied). 

Messrs. Harding Churton have also recently supplied their 
alternating current motors to the Corporations of Leeds, Sheffield, 
Hudderstield, Burton-on-Trent, Bristol, the Bournemouth & Poole 
Electric Supply Co. and others. The firm has just issued some 
revised price lists of single-phase motors (type I.R.) with high 
starting torque for direct coupling to lift-gear, cranes, &c. ; also 
polyphase induction motors (two and three-phase). 


For Sale,—Mkssns. P. HUDDLESTON & Co. will, on 
October 4th, sell by auction electrical testing apparatus (Nernst 
Electric Light, Ltd., in liquidation).— Harrogate Corporation is 
offering for sule a vertical compound steam engine and 40-H.P 
Diesel engine.—A 220-xw. Reavell-Thames Ironworks steam-driven 
set is offered for sale. See particulars in our advertisement pages. 


American Electrical Exports.—The value of the 
electrical appliances exported from the United States during July 
last is returned at £74,638, as contrasted with £73,922 in the corre- 
sponding month of 1904. There was also an increase in the exports of 
electrical machinery—from £98,674 in July, 1904, to £119,496 in 
July last. Canada is at present America's best customer for elec- 
trieal machinery, being responsible for £48,414 of July's total, the 
United Kingdom coming next with £12,571. 


Electric Motor-Cars for Buenos Ayres.—MEssrs. 
B. HEINRICH SCHEELE & Co., of Cologne, are reported to have 
secured an order for 30 electric motor-cabs for service in Buenos 
Ayres. 


Dick, Kerr Contracts.—Messrs. Dick, Kerr & Co., 

LTD., have recently secured the following contracts :— - 

James Kenyon & Son, complete generating plant and motors for driving 
spinning mills. 

Cammell, Laird & Co., 308-kw. p.c. generator. 

Wallasey U.D. Council, five single-truck cars with top covers, complete with 
electrical equipments. 

Ashton, 500-Kw. D.C. generator. 

Star Paper Mills, complete generating plant and motors for driving the mills. 

Buenos Ayres Port and City Tramways, 24 double-service cars and equip- 
ments; 10 combined freight cars and electric locomotives. 

Cawnpore Tramways, 20 single-deck cars and equipments. 

L.C.C., 16 single-deek steel cars, specially designed for L.C.C. subway. 


Catalogues and Lists —The Hart MANUFACTURING 
Co., 25, Victoria Street, 8.W.—Catalogue B of “ Diamond H” 
switches and wall appliances, contains illustrated particulars and 
prices of push-button and rotary flush switches, automatic door 
switches, steel wall frames and cases for switches. Several loose 
leaflets relating to the Hart devices have also been received. 

Messrs. J. H. Hotmes & Co., Newcastle-on-Tyne.—We have 
received a batch of catalogues and price lists relating to the firm's 
manufactures. The principal one shows a large number of excellent 
half-tone pictures of the Lundell and Castle continuous-current 
motors, describes in detail their construction, and gives directions 
for fixing, coupling-up to mains, and operation. Applications to 
driving various classes of machines are shown. Another list parti- 
cularises the ''Holmes-Page" patent quick-break chopper type 
switehes, fuses of the replaceable bridge type fuses in cast-iron 
watertight boxes, The Holmes-Clatworthy system for: electrical 
driving of machinery is detailed, and a list of newspapers, printers 
and paper mills employing the firm's motors and equipments are 
given. In other lists there appcar the names of eugineering firms, 
shipyards, railways and dockyards, also textile mills, steamships 
and yachts for which they have put in installations. 

Messrs. ARCH. SMITH & STEVENS, Janus Works, Queen's Road, 
Battersea.—A 36 pp. booklet received from this firm contains a good 
deal of interesting matter relating to their electric lifts for goods 
and passengerservice. Methods of driving and control are discussed, 
and a comparison is made of electric with hydraulic power, figures 
being given of actual working costs, &c., at Birmingham, Dublin, 
London and Glasgow, the electric lift being the more economical. 
The illustrations show neatly the equipments for different patterns 
of lifts for working with single and two-phase alternating currents. 
The difficulties of working with single-phase are said to have been 
overcome, and lifts of this kind are now supplied direct-coupled, 
self-starting and reversing, and the results are highly satisfactory. 
A batch of users’ testimonials appear, and a lengthy list of places 
in all parts of the world for which electric lifts have either been 
supplied orare now on order. These include the King's Apart- 
ments at the Epsom and Doncaster Grand Stands. 

Messrs. W. MACFARLANE & Co., Possilpark, Glasgow.—Catalogue 
(156 pages) giving a very fine collection of designs of their castings 
for electric lighting, ventilation and other work. One section com- 
prises a selection of drawings of electric light pillars, brackets, &c., 
for arc lighting; another deals similarly with pillars aud brackets 
for incandescent lighting; while the third is devoted to ventilation 
lamp pillars, columns and pipes. Engineers who are engaged from 
time to time with the question of public electric lighting, whether 
for wide or narrow thoroughfares or open spaces, will find in this 

catalogue, whose pages measure roughly 11 in. x 14 in., an ample 
variety of high-class artistic work for almost any position. 

Messrs. BavoHaN & Co, London Street, Reading.—Illustrated 
panrphlet giving particulars and prices of flame, shunt, enclosed, 


~ 


photographic, and miniature aro lamps; ,arc lamps for stage pur- 
poses, resistances, carbons, and other accessories are also shown and 
detailed, 

Messrs. LIONEL RoBrmsoN & Co., “Len, Ferry Works, Thames 
Ditton.—Collection of illustrated sheets caught together in cover 
with facility for adding later publications. These lists contain 
illustrated brief descriptions, and tables of prices relating to main 
switches, switch fuses, high tension oil switches and fuses, auto- 
matic circuit-breakers, switch boxes, measuring instruments, battery 
regulating switches, field regulators, &c. 

AKTIENGESELLSCHAFT FUR ELEKTROTECHNISCHE UNTERNEH- 
MUNGEN, München.—Several lists are to hand, as follows :—No. 11, 
particularising their lightning arrester with automatic spark 
extinguisher for continuous and alternating currents at voltages up 
to 650 volts; No. 13, describing a short circuiting device for high- 
pressure conductors ; No. 14, showing the universal cap for tubular 
standards; No. 15, detailing junction boxes for house installations, 
of which 2.600 are in use on the Munich supply system ; No. 16, 
describing automatic time switches for street and stair lighting, 
advertisement purposes and motors; No. 18, giving a description of 
Rennert’s automatic fire alarm; and No. 19, devoted to the “ Ideal ” 
electric dark room lamp for photographic purposes. All of the lists 
are in English, and fully illustrated. 

Messrs. FALK, STADELMANN & Co., Lro., Farringdon Road, E.C. 
—New list of electrical fixtures supplementary to their general 
catalogues Nos. 191 and 202. It contains particulars of the new 
designs of brackets, pendants, standards, candle fittings, electroliers, 
and so on, which have been added to the firm's stock since the pub- 
lication of the catalogue. We observe two very cheap and good 
lines of fittings, viz., a range of chain suspension clectroliers, and 

an adjustable dressing-room pendant. Prices have been reduced 
for several of the lines included. The general catalogues mentioned 
above are still current. 

. À large number of catalogue notices are unavoidably held over. 


Book Notices.— Elementary Manual of Magnetism and 
Electricity. By Prof. A. Jamieson, M.Inst.C.E. London: Chas. 
Griffin & Co. 1905. Price 3s. 6d.— This is the sixth edition of this 
well-known text-book for electrical teachers and students. As 
frontispiece an excellent reproduction of Acland Hunt's painting of 
Dr. Gilbert, showing his electrical experiments to Queen Elizabeth 
and her Court, has been appropriately employed. Additional 
figures have been inserted, with descriptions of various dry cells 
and accumulators, Lord Kelvin's volt gauge, &c., and numerous 
examination questions. The author rightly insists on the necessity 
of practical experimentation, without which a physical conception 
and permanent grasp of the phenomena discussed cannot possibly 
be obtained. The lucidity of Prof. Jamieson's explanations, and 
the eloquence of his illustrations, are alike admirable. 

" Radium, Radioactive Substances, and Aluminium." By M. 
Metzenbaum. Cleveland Ohio, U.S.A, 

“The Romance of Modern Mechanism.” By Archibald Williams. 
London: Secley & Co. 5s. 

- * Journal of the Institution of Electrical Engineers,". No. 175, 
Vol. 35, September, 1905; index to Vol. 35, 1904-5; list of officers 
and members, corrected to August, 1905. London: E. & F. N. 
Spon. Price of No. 175 of the Journal, 5s. 

“ Practical Electric Wiring for Lighting Installations." By. 
Charles C. Metcalfe. London and New York: Harper & Bros. 5s. net. 

* A Technological and Scientific Dictionary." Part 10. Edited 
by G. F. Goodchild and C. F. Tweney. London: George Newnes. 
1s net. 

“Trattato di Telefonia." By B. Brunelli and E Longo. Part 2. 
Rome: G. Scotti & Co. 1.25. 

“ Graphic Methods of Engine Design.”. By A. H. Barker. 
Second Edition. Manchester and London: the Technical Publish- 


ing Co. 3s, 6d. net. 

“ Vielfach-Telephonie mittels des Telegraphons. ” By J. W. 
Giltay. Reprinted from Physikalischen Zeitschrift. Leipzig: B. 
Hirzel. | 


Steel Tanks.—Mkxssns. Tuomas Piccotr & Co., pipe, 
tank, and structural makers, of Birmingham, have secured an order 
for 17 of their patent stamped steel tanks for South America. 


Ediswan Lamp Bulbs.—A recent note regarding the 
manufacture of glow lamp bulbs in this country has elicited the 
information that the Epison & Swan Co. have always made, and 
are still manufacturing, their own glass bulbs at the Ponder's End 
Works. Not only are the bulbs blown, but the actual glass is also 
made at their works. It is gratifying to learn that this branch of 
manufacture can still be carried on in England, in spite of the 
severity of foreign competition. 


Correction.—]n reference to a catalogue notice which 
appeared on p. 419 of our September 15th issue, Messrs. J.C. 
LYELL & Co., Lro., of 55, Victoria Street, S.W., write as follows :— 
“We notice you state that Messrs. Marx & Co., of 133, Finsbury 
Pavement, have been appointed sole agents for Great Britain for 
Messrs. Otto Schwade & Co., pump makers, of Erfurt, Germany, 
whereas under an agreement dated September 3rd, 1902, we are 
appointed the sole British agents for this firm. This agreement is 
still in force, and does not expire for some time to come. We 
should esteem it a favour, therefore, if you would kindly make the 
necessary correction in your next issue." 


.. Colliery Cables.—In regard to the brief description in 
our last issue of the plant at the Douglas Bank Colliories, we are 
asked to state that the cables, which are insulated with Dialite 
vuleanised bitumen, are of the three-core type, and are wormed 
and packed with Dialite, so that no water can run down between 
the cores. These cables are all armoured with two Jayom, ‘of GJ, 
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wire, and we understand that so` substantialfwas“the make of the 
cable that’in’one case, where a*fall of’rock (overz200 tons) occurred 
in one of the roads, the pump beyond the fall, whichywas worked 
by the cable, continued to work as if nothing had happened, and 
the cable, on being dug out, was found to be in quite a serviceable 
condition. The cables were supplied by the St. HELENS CABLE 
Co., Lro., to the order of the CoRLETT ELECTRICAL ENGINEERING 
Co., of Wigan, who were the main contractors. 


Amendment of Specification.— Mr. V. A. FYNN gives 
notice of application to amend patent- specitication No. 22,712 of 
1902, for “ Improvements iu and connected with alternate-current 
motors.” See our advertisement pages to-day. 


Trade Announcements, — Messrs. A. J. Wricrr 
Lrp., have removed from 318, Upper Street, Islington, N., to larger 
and more convenient premises at Leyton Green Road, N.E. All 
communications should be addressed there. 

Messrs. J. G. Starter & Co., of Cornwall Buildings, Newhall 
Street, Birmingham, are conv erting their business into a limited 
company under the name of THE SWITCHGEAR Co., Lro. The per- 
sonnel, works staff, foremen, &c., remain unchanged. 

MESSRS. Davip Burns & Co., electrical engineers, have opened 
new showrooms at 18, Lowther Street, Whitehaven. 

MESSRS. JEREMIAH HEAD & Son have recently completed 
arrangements with their principals in America for the formation of 
a separate English company, to take over their patents and entire 
business in Europe and the British Empire. The new company 
will be entitled “The Wellman-Seaver-Morgan Co., Ltd.," with 
oflices at 47, Victoria Street, London, S.W. Mr. S. T. Wellman 
wil become chairman, and Mr. Benjamin W. Head will be 
managing director. The desivns of the various machines and 
specialities made by the American company will be supplemented 
in the future as new ideas are developed ; these designs will be 
adapted to suit local conditions in the drawing office of the new 
company. Purchasers will thus combine the advantages of 
American desigiis, and the accumulated experience of the Wellman- 
Beaver-Morgan Co., with English workmanship. The company will 
supply charging machinery of all kinds for open-hearth steel- 
melting furnaces, and re-heating furnaces ‘vertical and horizontal) 
for iron and steel works; Wellman rolling open-hearth steel- 
melting furnaces; ladle cranes; ingot strippers (electric, hydraulic 
and combined?;. grab buckets for handling ore, coal, &c.; 
improved clutches for hauling and hoisting machinery ; coke-oven 
machinery, &e. | 

The CAMBRIDGE SCIENTIFIC INSTRUMENT Co., Lro., Cambridge, 
notify that on and after September 30th their London "office will be 
discontinued. All correspondence, thereafter, should be addressed 
to the works at Cambridge. 


Morganite Brushes on Turbo-Generators, — Last 
week, referring to the Siemens turbo-generators at Glasgow, we 
mentioned that carbon brushes are giving extraordinarily satisfac- 
tory results on the two direct-driven dynamos, whereas they havé 
hitherto been considered to be almost an impossibility on 
machines ruuning at these high speeds. We now learn that the 
peaks in question are not what are generally known in the trade 

s “carbon” brushes, but are “ Morganite” brushes, patented and 
aa aardi by the MORGAN CRUCIBLE Co., LTD. , Battersea Works, 
London, S.W. 


Roller Bearings. —The EmPIRE ROLLER BEARINGS 
Co. have secured the contract for supplying roller bearing axle-boxes 
to the Bengal-Nagpur DATUM Co., for use on their heavy ditam 

wagons, 


Bankruptcy Proceedings.—AxrHoNY (i. New.—The 
sitting for the public examination of Anthony George New, elec- 
trical and general engineer, was held on 19th inst.. before Mr. 
Registrar Giffard, at the London Bankruptcy Court. The accounts 
showed liabilities 419,740, of which £13,140 was expected to 
rank, against available assets £39. The case has already been 
reported. The examination was concluded. 

RonrEnT Pries.—Under the failure of Robert Pries, electrical 
sundriesman, carrying on business at 75, City Road, E.C., as 
Durtnall & Pries, the first meeting of creditors was held last week 
at the London Bankruptey Court before Mr. Walter Bayle, Assistant 
Receiver. The receiving order was made on the joint petition of 
Mr. Julius Peltesohn, formerly trading as Hans Neuman & Co., and 
of John W. Sutcliffe & Co., Ltd., the act of bankruptcy alleged 
being the execution of a deed of assignment on June 7th last of the 
debtor's property to Mr. John R. Woodley, as trustee for the 
general benefit of the creditors. Tt was stated that the debtor had 
gone over to Germany, but was expected to return shortly, and, 
alter some discussion, the mecting was adjourned for a fortnight to 
give the debtor an opportunity to attend under the proceedings. 


Liquidation.—D:suaw & Fnuovp, Lrp——Voluntary 
liquidation was resolved upon on September 12th, with Mr. W. B. 
Peat, 3, Lothbury, E.C., as liquidator. 


Metric Chart.—An explanatory chart of the metric 
system, well suited to explain clearly the value and simplicity of 
this SV ste m of weights and measures, has come to hand trom the 
Decimal Association. The chart has been compiled by Mr. J. G. 
Pilter, of Paris, and bears the written approval of many eminent 
men, all signatures being reproduced in fac-simile, and thereby 
adding to its interest. The explanation of the various metric 
measures is very concise and simply written, and to those 
interested the chart should prove very useful. For the purpose, 


“£1,750, to the relief of rates. 


too, of instructing those attending schools, &c., it is admirably 
adapted. It can be obtained from the secretary of the Decimal 
Association, Salisbury House, E.C., at 1s. per copy, or mounted 
on linen, fitted with rollers and varnished, 5s. The chart measures 
44 in, x 24 in, 


LIGHTING AND POWER NOTES. 


Cardiff.—We gather from a local report that both the 
Corporation and the South Wales Hlectrical Power Distribution Co. 
are to give terms to the proprietors of the Ely Paper Mills for 
a supply of energy. It appears that the works are partly in the 

Cardiff area and partly in the company’s area. The company has 
protested avainst the Corporation supplyi ing outside its area, and 
the Corporation will probably do the same in regard to the com- 
pany endeavouring to supply that portion within the Couhcil’s 
area. However, the electrical engineer and the town clerk are con- 
eidering the matter, 


Chepstow.—A very neat, well printed, and attractive 
little booklet has been issued by the Chepstow E.L. and P. Co., 
which indicates the advantages to be derived, in so many ways, by 
the adoption of electrical energy for lighting, power and heating. 
Consumers and others at Chepstow should obtain a copy of this 
interesting booklet, which can be had upon application to the 
company. 


Coventry.—At tlie meeting of the T.C. on Tuesday, a 
recommendation was made by the Gas Committee in favour of & 
reduction in the price of gas for motive power. "This has arisen in 
consequence of the likelihood of suction gas plant being introduced 
in some of the factories, and it was pointed out that if the 
gas undertaking lost the custom of the large manufacturers 
the price of gas to the ordinary consumer would have to be 
raised. The proposal met with vigorous opposition, and it 
was argued by Alderman West, Chairman of the Electricity Com- 
mittee, that this Committee would be expected to reduce its 
charges for electricity for motive power. By a large majority the 
recommendation was referred back. 


Dartford.—The past year's working of the U.D.G.'s 
electricity undertaking shows'a deficit lof £1, ,270, went a loss of 
£2,316 in the previous year. 


East Ham.—The gross profit of the Corporation E.L. 
undertaking for the four years ending March 31st last amounted to 
£26,849, which] has been allocated as follows ;—Sinking fund, 
£9, 180 ; interest, £412,771 ; depreciation and reserve, £2,358 ; initial 
expenses, £790. It has. been resolved to put the balance, vis., 
The capital RTE to March 
31st, 1905, was £417,280. 


Electricity in Mines.— The Consett Iron Co. are about 
to provide their Chopwell and Garesfield Collieries with an 
electrical installation. ,Three-phase energy will be generated at 
the Chopwell Colliery at a pressure of 625 volts; part will be 
stepped up to a pressure of 3,000 volts, and transmitted 24 miles 
to the Garesfield Colliery, where it will be again transformed to a 
working pressure of 625 volts. 


Farsley.—The U.D.C. has been asked by the Yorkshire 
Electrical’ Power Distribution Co. to consent to the company's 
application for a prov. order for E.L. in the district; it would 
give a supply for lighting at 4d. per unit, and guarantee the cost of 
public lighting at not more than 2d. per unit. The Council has 
decided to ask the West Riding C.C. to consider the question of 
promoting a Bill whereby the publie bodies in the area might 
jointly supply electricity. 


Gas v. Electricity.—The Stourbridge Guardians have 
decided to light their new Workhouse with yas, on the assumption 
that it will be cheaper than electricity. The West Ham Educa- 
tional Committee has, however, considered the merits of the rival 
illuminants for the lighting of the Hilda Road Schools, and has 


decided to adopt electric light, the price to be paid being 4d. per 
unit. 


lasgow.—The Electricity Committee of the T.C. is 
making arrangements for taking over the Pollokshaws E.L. Order, 
1905. 


India.—The Lahore Municipal Committee has decided 
on electric lighting for the Mall. Messrs, Jessop & Co., Ltd., 
Calcutta, have been selected by the Government to carry out the 
work. They have undertaken to complete the installation before 
the Royal visit.—Jadian Engineering. . 

Ireland.—A rrangements are being made at the District 
Lunatic Asvlum at Mullingar, Ireland, to charge ignition accumu- 
lators for motorists. The suggested charges are, however, somewhat 
high. 


Italy.—A concession has been secured by La Società 
Iluminazione Elettriea di Cortemilia (Cuneo) to put down a plant 
to utilise the water power of the River Bormida in the generation 
of electrica] energy for lighting purposes. 

(Continued on page 511.) 
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THE OLYMPIA ELECTRICAL EXHIBITION. 


THE Exhibition which was opened on Monday last, by the 
Lord Mayor of London, can perhaps claim to be the largest of 
its. kind ever held in this country. It is true that, in 
fulfilling its primary object—viz., that of influencing the user 
of electricity—want of space would effectually curtail any 
extended display of heavy plant. But we think it will be 
admitted that, in its own special sphere of impressing upon 
the general public the merits of electricity, the Exhibition 
lacks little, either in quantity or quality. 

Altogether nearly 250 exhibitors are present, representing 
every branch of the trade, and their efforts towards attractively 
displaying materials which do not naturally lend themselves 
to this end have been so uniformly successful, that we may 
be excused the onerous task of drawing up such a lengthy 
roll of merit as this must needs be. 

We can here give but a brief idea of the extended scope of 
the exhibits ; but electric lighting can be studied in all its 
most recent forms, ranging from the powerful flame arc, 


Bi 


and machine tools all find their places in and give added 


interest to the Olympia Exhibition. 

A word may be said as to the arrangements for supplying 
energy to the stalls, &e. 

The Hammersmith Borough Council will supply the bulk 
of the energy, in the form of single-phase alternating current 
at a pressure of 2,400 volts. . Three direct. feeders are pro- 
vided, each terminating in a special sub-station, where the 
pressure is transformed down to 220 volts for the stall- 
holders. | | : 

In addition to this a direct current supply is available from 
high-speed generating plant installed in the Exhibition hall. 

For the permanent lighting of the Exhibition | 180 twin- 
carbon single enclosed arc lamps of Messrs. Veritys’ make, 
and eight flame arcs of the ** Excello " type have been pro- 
vided. Flame arcs are also prominent outside the Exhibi- 
tion, and in the front design, covering an area of some 
3,200 sq. ft., more than 1,000 8-c.P. lamps have been used. 


‘Fic. 1.—PostaL TELEGRAPH DEPARTMENT'S EXHIBIT: HIGH SPEED DUPLEX AUTOMATIC APPARATUS, 
WITH REPEATER (MODERN SECTION). 


to the Nernst, tantalum, osmium and mercury 
lamps. 

Our old friend the carbon filament glow lamp, in process 
of manufacture at two prominent stalls, is sure to excite 
special interest. The choicest of artistic fittings are shown 
by many firms of repute, and the auxiliary departments of 
heating and cooking are by no means neglected. 

Another equally important sphere of electrical develop- 
ment is that-of telephonic and telegraphi: work. The former 
is well cared for in the hands of the many prominent firms who 
ate showing at Olympia; the latter is exemplified by the 
interesting loan exhibit of the Postal Telegraph Department, 
an exhibit which represents years of work, entailing both 
success and failure, and the Marconi stand, which may 
be said to represent tie coming era of telegraphic work, will 
prove equally instructive. 

“Dynamos and motors, in the smaller sizes, and mostly of 

standard design, are to be seen in plenty, an added interest 

being obtained in many cases by working exhibits; in 
| r the engineer will find developments taking 

place; and much that will interest him. 

- Motor fittings and accessories, instruments of all kinds, 

the steam and gas engine and their adjuncts, lifts, winches, 


vapour 


As previously mentioned, the Exhibition was opened by 
the Lord Mayor, Sir John Pound, Bart., and subsequently 
an inaugural luncheon was held in the building, pre- 
sided over by Mr. E. Cunliffe Owen, the chairman of the 
Executive Committee. 

The toast list was a brief one, embracing * H.M. the 
King," ‘Success to the Exhibition,” **'The | Electrical 
Industry," ** The Lord Mayor " and ** The Chairman." 

[n responding to the second toast, the chairman (Mr. E. 
Cunliffe Owen) jocularly referred to the absence of Sir 
William Preece, who had recently been located near the 
Equator. He pointed out the great advances that had been 
made in the practical and artistic design of all electrical 
apparatus within recent years, also the extended uses to 
which electricity is now put. Some 230 millions sterling 
had been invested in electrical concerns in this country, and 
one of the reasons of the exhibition was doubtless to obtain 
an improved return on some portion of that amount. 

The exhibition had been organised by the electrical trade, - 
and the exhibitors were the promoters; any profit resulting 
would be devoted, first, towards reducing the space rentals 
of the exhibitors; and secondly, towards the Electrical 
Trades Benevolent Fund. 

G 
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He concluded by thanking all those who had so ably 
assisted in the enterprise. 

The toast of the “Electrical Industry," proposed by 
Sheriff Sir G. Vesey Strong, was responded to by Colonel 
R. E. B. Crompton, on behalf of the electrical manufacturers ; 
the Mayor of Hammersmith, on behalf of the municipal 
electrical undertakings : and Mr. W. H. Patchell, for the 
electric supply companies. 

The Colonel's opening remarks had reference to the 1878 
electrical exhibition, where his exhibit was one arc lamp. 
The present exhibition was an answer to those who doubted 
the progress of electrical work in this country, and he con- 
sidered that the exhibits were right up to the top. 

The Mayor of Hammersmith, in replying, pointed out that 
the reduced rates of charging for energy adopted by his and 
other Borough Councils would prove of direct benefit to the 
wiring contractor and manufacturer. 

Mr. W. H. Patchell, representing the supply companies, 
remarked that they had no security in the form of ratepayers 
to fall back on, and that they were entirely dependent on 
their excellent plant and the good feeling of the public for 
success. He thought there was no better way of educating 
the public than by such an Exhibition as this, which was 
primarily intended for the user. 

During the next few weeks the following interesting series 
of lectures will be held under the auspices of the Institution 
of Electrical Engineers, at the Exhibition :— 

Friday, Sept. 29. — '" Wireless Tele- W. Duddell, Member of 

graphy." Council I.E.E. 

" Development of Col. R. E. Crompton, 
the Use of Elec- C.B.,  Past-President 


tric Motors." LE.E., M.Inst.C.E. 
“Domestic Electric J. Swinburne, M.I.E.E. 


Tuesday, Oct. 3. 


Friday, Oct. 6. 


Lighting." 
Tuesday, Oct. 10. "Electricity S. Z. de  Ferranti, 
Meters.” | M.LE.E. 


Wednesday, Oct. 11. “ Electric Heating." H. J. Dowsing, M.I.E.E. 
Friday, Oct. 13. “Electric Tele- A. Martin, Postal Tele- 
graphs." graphs, Cambridge. 

"Electric Arc Mrs. Ayrton, M.ILE.E. 
Lighting." 

Wednesday, Oct. 18. “Electric Traction." W.M. Mordey, M.I.E.E. 

Friday, Oct. 20. “ Telephones.” F. Gill, M.LE.E. 


Some of the succeeding pages in this and in later issues 
will be devoted to a brief account of the various exhibits. 


Tuesday, Oct. 17. 


The Postal Telegraph Exhibit. 


No introduction is needed to the telegraphic exhibit of the 
PostaL TELEGRAPH DEPARTMENT of the G.P.O., as it is of a similar 
character to that which gained the grand prize at the St. Louis 
Exhibition. 

In the modern section a duplex automatic apparatus, with a fast 
speed repeater, is shown in working order (fig. 1, p. 503). This appa- 
ratus illustrates the system used for the transmission of Press and 
special work, which is probably the most perfect mechanical method 


of transmitting news by the Morse code yet invented. Tt isinteresting ` 


to note that duplex telegraphy was first solved in 1853 by Dr. Gintl. 
Automatic telegraphy was introduced by Prof. Wheatstone in 1859. 
The Morse code was employed by making the upper line of perfora- 
tions represent the dots, and the lower line the dashes. 

Messages are first dealt with by perforating holes in a strip of 
paper, which is passed through the transmitter by means of train- 
work, where the perforations permit currents, separated by intervals 
of long or short duration, to be sent to the distant station. 

Two complete sets of quadruplex apparatus are shown in working 
order. This arrangement permits of four messages—two each 
way— being sent over one wire at the same time. This method of 
working was first attempted by Stark, of Vienna, and Bosscha, 
of Leyden, in 1855, but it was not until 1874 that Edison succeeded 
in making quadruplex working practicable. 

The principle of working is based upon the fact that currents of 
electricity differ from each other only in their strength and in their 
direction. This is accomplished by combining double current and 
single current working in such a way that one relay is worked by 
the one system, and the other relay by the other system. A current 
is constantly flowing through the line; a change in its direction 
operates one relay, an increase in its strength operates the other 
relay. The first relay is a simple polarised one, differentially 
wound, the rigid tongue of which responds to the reversal of the 
current, whatever its strength; the second relay may be polarised 
or non-polarised, and is adjusted, by means of antagonistic springs, 
so as to fail to respond to the current, the direction of which is 
changed, unless the current be considerably strengthened. Thus 
the two relays are perfectly independent of each other. They 
actuate separate sounders, and cach is under the control of its own 
receiving operator. 

A single current sounder is exhibited; this consists of an 
electro-inagnet, with an armature attached to one end of a lever, at 
the other end of which is attached an antagonistic spring, and was 
introduced in 1853. It is a non-recording modification of the 


Morse embosser. 
general use. 

A modification of the bottle inker, patented in 1862 by Siemens, 
and used in recording instruments, is also on view. 

The historical section is very complete, and includes many of the 
earlier needle instruments; a Thomson electrometer; specimens 
of old submarine and lead-covered cables; a specimen of old pneu- 
matic tube with carrier, laid 1854, recovered 1870; Hughes elec- 
trically driven type-printing telegraph; insulator specimens of 
historic interest; a Morse embosser, which was used about 1853 by 
the Electric Telegraph Co. This supplanted Bain’s chemical recorder, 
as it obviated the troublesome chemical preparation of the paper, 
but reading the embossed marks was found so fatiguing that this 
instrument was in turn displaced by the sounders and ink-writer 
(bottle). 

A relay or local circuit is used to work the electro-magnet, the 
armature of which is fitted toa horizontal lever, working between 
stops at one end and carrying a steel style at the other. When the 
armature is attracted downwards, the style is pressed upwards 
against a strip of paper drawn from a large reel by two friction 
rollers set in motion by a train of clockwork. In the upper roller is 
a narrow groove into which the style presses the paper and, 
according to the time the armature is held down, embosses a dot 
or dash. 


The set of apparatus exhibited is modern and in 


The Electric and Ordnance Accessories Co., Ltd. 


The ELECTRIC AND ORDNANCE ACCESSORIES Co., Lro., of Stellite 
Works, Birmingham, exhibit a large selection of their well-known 
specialities, all produced in their Birmingham works. It would 
require more space than we have at our disposal to run through all 
that is to be seen here ; but the visitor, with time on his hands, 
cannot do better than inspect the Stellite p.c. motors,’ fans,'switch- 
gear, lamps and telephones. T - 

The Stellite crane controllers, of the tramway type,! form a 
interesting item on the stand; they are arranged for reversing, 
compound and 2-voltage control, and with or without braking 
points. A powerful magnetic blow-out is provided, and the weight 
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Fic. 2.—STELLITE CRANE CONTROLLER. 


of the drum istaken by a ball thrust bearing, while access to the 
several parts is an easy matter. Stellite circuit breakers of many 
designs are on view; a new, simple and cheap design being 
prominent. 

For want of space we pass over numerous motor starters and the 
Stewart enclosed arc lamp exhibits, and come to a telephone switch- 
board on the Stellite central battery exchange system, which is shown 
in operation. This system has recently been installed in Osborne 
House, Somerset House, the University College, and numerous 
large works in this country, and it is mecting with increasing 
favour. 

The Stellite S.D. telephones for reply and call are also shown in 
operation ; they are primarily intended for domestic use on exist- 
ing bell systems. Numerous other telephonic and electrical devices 
complete an excellent display, which, it is worthy of note, is all 
produced from the hand of the British worker. 
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Messrs. Ferranti, Ltd. 


Messrs. FERRANTI, LTD., provide an exhibit which will appeal 
strongly to station engineers; few of the latter at the present day 
need an introduction to the company’s well-known slate cellular 
form of switchboard, but in its modified and improved form, as 
shown on the stand, it differs materially from the older designs. 

The exhibit which most nearly resembles the old type of Ferranti 
cellular gear isa sample generator panel with bus-bar extension, 
which is a duplicate of one of some 48 more or less similar panels 
recently supplied to the order of the Sydney Corporation, but in 
this it will be noticed that the old oil porcelain fuses have been 
replaced by an automatic circuit breaker, which is entirely 
separated from the switchboard attendant by a substantial enamelled 
slate front. The switch is of the well-known tank type, each phase 
being in a separate tank, and the breaks are entirely under oil. 

Another example of a cellular board consists of a typical gene- 
rator, feeder and summation panel. All bus-bars, current and poten- 
tial transformers, isolating switches and circuit-breakers are enclosed 
in separate concrete cells. 

The switches are of the remote control type, arranged for 
operation from a bench control board erected overhead on an upper 
gallery, and a small portion of a gallery has been installed along 
one end of the stand. 

A less expensive type of high-tension gear for controlling smaller 


Fic. 3. —H.T. FEEDER CHARGING GEAR. 


powers, and where a gallery is not available, is illustrated in a sec- 
tion of a semi-ironclad switchboard. 
^ The continuous current boards represent sample panels for trac- 
tion, lighting and power work ; while isolated high and low tension 
motor panels may also be inspected. 

Among the newer apparatus is a direct current circuit-breaker ou 
the carbon break principle. The carbon on the movable arm is 
arranged to swivel so as to give the best possible contact with its 
partner, this being attached to a sliding sleeve pressed outwards by 
a strong spring. This spring serves the double purpose of providing 
a quick break, acting as it does at the maximum radius on the 
movable arm, and it also ensures that the carbon supported by the 
fixed portion of the circuit breaker, follows the other sufficiently 
far during the opening motion, to ensure that the final break occurs 
between the carbons and not between the main contacts. The 
breaker is closed by a very simple toggle-joint arrangement, and no 
solenoid is required for the overload trippiug mechanism. These 
circuit breakers are made for both overload and reverse current. 
The firm's new type of feeder charging gear suitable for three- 
phase circuits upto 10,000 volts is shown in fig. 3. It consists of 
six cast-iron circular tanks supported on heavy porcelain insulators ; 
inside each tank, and concentric with it, a porcelain pipe is fixed. 
Insulated copper rods linked together are gradually lowered 
by suitable mechanism into the tanks, which contain water, and in 
the bottom a small cast-iron pan of mercury. The cast-iron tanks 
themselves form the terminals of the different phases, so that no 
flexible connections are required. 


N. Burt & Co., Ltd. 


The stall of Messrs. N.. Burt & Co., Lrp., of 195, Wardour 
Street, W., will be appreciated by all whose interest lies in really 


Fia. 4.—BroNzE FIGURE, FITTED FOR ELECTRIC LIGHT. ; 


artistic fittings. Many of the wall brackets, lustres, candelabra, 
lanterns, table lamps, &c., shown in such profusion by this firm, are 


Fic. 5.— EXAMPLE OF CANDELABRA. 


reproductions of English, French and Italian models of the 17th 
and 18th centuries, and are of exceptional beauty. Fine examples 
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of Renaissance, Queen Anne, Elizabethan and Georgian fittings 
are on view, the Huntalite candle lending itself admirably as 
a substitute for its earlier prototype. The firm also speci ialises 
in bronze and composition statuary adapted to the needs of 
electric lighting, and many fine specimens of this clas; of work 
are shown. 


Vickers, Sons & Maxim, Ltd. 


Messrs. VICKERS, Sons & Maxrw's exhibit will be hailed with 
delight by all those who suffer from the idiosyneracies of planing 
or other reciprocating machines driven by antiquated methods. 
Several arrangements for getting over the only too apparent 
deficiencies of the old belt drive have been tried, but the results 
obtained with this firm’s patent automatic reversing gear used in 
conjunction with an electrical drive, and shown attached to a 
planing machine, place it in the front rank. 

Briefly, the equipment consists of a variable speed shunt wound 
motor with a speed range of 3 or 4 to 1, and a group of special 
switches suitably mounted on the machine, and worked from the 
driving gear. The functions of these switches are (a) to start the 
motor after it has come to rest at the end of the stroke; (4) to 
insert or withdraw resistance in series with the field coils, thus 


very rough usage, and the substitution of a positive and quick 
action, such as that described, also means no inconsiderable economy 
of time and temper. The arrangement has been used by the firm 
for some time and has given every satisfaction. 

In addition to the above, a variety of p.c. and A.c. motors and 
an electric winch are on view at the stand. 


Schiff & Co. 


Messrs. H. G. Mayer & Co., agents of the above, of 67, Alders- 
gate Strect, E.C., provide for the wants of the engineer in the way 
of carbon accessories, cables, flex, &c. 


Crossley Bros., Ltd. 


The name of Crossley is almost a household one, and certainly a 
world-wide one where the gas engine is concerned. MESSRS. 
CRossLEY's exhibit of high-speed gas and oil engines, specially 
adapted for electric liehting purposes, and shown in operation 
driving dynamos, well. maintains their high reputation as engine 


builders. The engines are of various sizes (274 to 44 B.H.P.), and 
work in conjunction with modern suction gas plants, which in 


themselves are items of no small interest at the present day. 


Fic. 7.—CoNTROLLING SWITCHES FOR 
ELECTRICALLY-DmIVEN PLANING 
MACHINES. 


Fic. 6.—PLANING MACHINE FITTED WITH ELECTRICAL DRIVING AND 
AUTOMATIC REVERSING GEAR. 


altering *the speed ‘‘afterl reversal; “(c) to {reverse} the armature 
connections, and thus reverse [the: direction ofi rotation; (d) to 
retard the armature at the end of the stroke by strengthening its 
field prior to reversal. 

The operation in lits simplest form may be described thus :—' The 
planer is driven by a motor with a range of speed from about 300 
to 900, through spur or worm gearing. On the cutting stroke the 
motor runs at its slowest speed, and at the end of the stroke it 
reverses automatically. As soon as the reversal has occurred, a 
resistance is automatically inserted in the field winding, quickly 
raising the speed to 900 for the return stroke. At the end of the 
quick return stroke, immediately before reversal, the field resistance 
is short circuited, providing a strong field for reversing in, and the 
motor reverses, the cycle repeating itself. In order to start up or 
stop the planer, it is only necessary for the operator to throw over a 
simple switch. 

The speed of the motor is varied entirely by shunt regulation, and 
its efficiency under any circumstances is not less than 87 per cent. 
But the feature of the arrangement is the fact that the cutting 
speed can be varied instantly (by the movement of a switch handle) 
from its slowest limit up to that of the quick return, thus enabling 
the greatest output to be obtained from the machine. The elimina- 
tion of the belting, which on planing machinery is subjected to 


J. E. Spagnoleiti & Co. 


Messrs. SPAGNOLETTI & Co. exhibit various apparatus, including 
switchboards for lighting and power, crane control boards, motor 
starters, street panels for power and lighting, and small switchboards 
in great variety. The crane control boards are mounted in water- 
tight iron cases of neat design, and comprise double-pole switch 
and automatic circuit-breakers, which are closed by levers from the 
outside. The motor starters are also in water-tight and dust-proof 
cases, and are operated from the outside; a push button, which is 
provided for switching the motor “off” when desired, forms a 
very useful addition, as the case need never be opened when start- 
ing or stopping a motor. 

Visitors will be attracted by a working model of the patent 
Stigler lift, the chief features of which are the easy and safe method 
of control, the car stopping automatically at any desired floor by 
simply pressing a button. 

A good specimen of their well-known switchgear is shown in a 
board built for a 3-wire lighting supply ; several types of telegraph 
and railway signal instruments, an automatic tramway signal for 
use on a single line, which is operated by the frolley head passing 
spring contacts as it either enters or leaves the section, and other 
novelties add to the interest of this stand. 
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The Temperley Transporter Co. 


The Temperley transporter has proved its great value at many 
central stations. It is an ingenious apparatus which, to be properly 
appreciated, must be seen at work. As Olympian facilities do not 
include full-sized coal bunkers, the company has arranged to im- 
press the visitor by means of excellent working models of the 
apparatus. These include the Temperley patent traveller; a Teni- 


perley portable transporter rigged on a vessel’s derrick ; a travelling 
tower transporter with a patent automatic dumping skip dis- 
charging coal from ship to shore, &c. 

In addition to these models, which represent the Temperley 
transporter in the more generally known forms, an entirely new 
working model on a large scale is shown of the latest type of trans- 
porter working with a grab. 


This model discharges coal from the 


Fig. 8.—TEMPERLEY TRANSPORTER, showing Operating: Tower; West Ham Elect. Works. 
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The levers controlling both the hoisting and transporting winches 
are assembled at the operators platform, and the whole of the 
movements are controlled by one man. 

These grabs can be made of a lifting capacity of from 12 cwt. to 
5 tons or more, and according to the power of the motors and 
winches, duties can be obtained of from 20 tons to upwards of 
200 tons per hour with one transporter. 


J. €. Fuller & Son. 


The most interesting item at Messrs. JoHN C. FULLER & Son’s 
stand is probably the Fuller mercury bichromate battery; although 
the latter has a reputation of 50 years behind it, its continued 
applieation in many directions, and notably in connection with 
telephone and telegraphic work, indicates sterling qualities, which 

cannot be ignored. Within recent years a 
modified type of the cell has been largely 


"EST employed by motorists for accumulator 
charging, specimens being shown on the 
| stand. 


The firm is also exhibiting an assort- 
ment of electrical items of special interest 
to the motorist, including -electric lamps 
fitted with osmium filaments. 

Among other items of interest we noted 
the new Langdon and Fuller high-tension 
insulator, which has been tested up to 
60,000 volts, and for which the undeveloped 
field of hieh-tension transmission work in 
this country offers a golden opportunity. 


The Sunbeam Lamp Co., Ltd. 


The SunBEAM Lamp Co., LTD., of Gates- 
head-on-T ne, are to the fore with a working 
exhibit of their well-known “ Sunbeam ” 
lamps, in which ** Sunbeams" of all shapes 
and sizes, including a veritable giant of 
some 3,000 c.p., greet the eye. A new type 
of reducing lamp, introduced to meet 
the publie taste. for “turning - down- the 
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Fics. 10 &.11.— SUNBEAM “ OUTSHINE " 
AND RADIATOR LAMPS. 


Fic. 9.—VIEW SHOWING;TRANSPORTERASOVER Coat BuNKERS; West Ham Electricity Works. 


hold of a lighter,jdirect into the*storage hoppers'over;the]boilers at 
a central} station. <The operating. winches,[are {driven by electric 
motors; the operations of lifting, lowering, opening and closing 
the grab are performed by means of a double drum winch, and the 
traveller is traversed along the transporter beam by a separate 
winch. The hoisting winch is fitted with special compensating 
gear, enabling the operations of hoisting or lowering and trans- 
porting to be carried on singly or simultaneously, without one 
motion interfering with the other. This secures considerable 
saving of time, as the horizontal transporting motion can be com- 
menced as soon as the load is lifted high enough to clear the 
coamings of the vessel’s hatchways, and before it is lifted to its full 
height, and the load or grab can be again lowered to the level at 


which it is to be discharged’ before the transporting. movement is 
completed. 


light isa novelty worth inspection, and the numerous switches, 
radiators, fans, pendant fittings, &c., shown at the stand form an 
interesting and up-to-date show. 


Escaré & Denelle, Ltd. 


Messrs. EscARE & DENELLE, Ltp., of 129, Wardour Street, W., 
are showing a fine selection of electroliers, brackets and art 
fittings generally. 


Elliott Bros. 


Of Messrs. ErrriorT Bros.’ specialities, it may be said that few 
engineers ean afford to be without them. The exhibition series 
includes a new line of indicating instruments, shown in actual 
operation on a switchboard ; these are of the moving-coil dead-beat 
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type, and a zero device is fitted for enabling any slight error to be 
corrected at once. 

The recording instrument described in our issue of September 8th 
is-also shown in operation, and we gather tbat a new form of 
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Fic. 12.—CENTURY MAINS TEsTING.SET. 


recorder, in which fresh rolls of paper can be fitted without opening 
the instrument, will shortly make its appearance. 

The Century mains testing set, which has been designed with a 
view to providing an instrument that will cover the whole range of 
testing which ill luck may place in the path of the average mains 
engineer, is also on view; we illustrate it in fig. 12; it only needs 
inspection for its good qualities to be appreciated. : 

The “ Groves” patent network ohmmeter (previously described in 
the ELECTRICAL Review) and numerous other switchboard, 
portable and laboratory instruments, are also worth study, 


Albert €. Hands. 
Mr. ALBERT C. Hanps, of 30, Snow Hill, E.C., has an exten- 
sive exhibit of fittings, including eleetroliers, rise and fall 


pendants,[lanternsjbracketstand standards.!/The fittings,Jof which we 
illustrate specimens, will appeal to the artistic tastes of visitors and 
possible|purchasers, as also will the special line of radiators shown 
by this firm. 


bias, 13 AND 14. -HANLS’ EXLECTROLIERS. 


The Tudor Aeeumulator Co., Ltd. : < 


The TUDƏR ACCUMULATOR Co., LTD., of 119, Victoria™ Street, 
S.W., show on their stand a large number;of! the various standard 
types of stationary cell made by them, in glass, lead-lined. wood - 
and lead boxes, aud ranging in capacity from 50 to 7,500 ampere- 
hours; the latter is one of the largest type of cell in use in this 
country. In two of the largest cells the sides are removed, and the 
details of the internal arrangement can be clearly seen. Samples 
of the plates, both formed and unformed, as well as sections show- 
ing the structure of the positive plates, are on view, together with 
the recently-designed negative plate, from which a much longer 
life is anticipated than in previous ty pes. l 

There is also to be seen on this stand an automatic regulating 
switch of the Trumpy pattern, for which the Tudor Accumulator 
Co., Ltd., are sole agents in this country; this switch is an 
ingenious piece of mechanism, and can be used not only for keeping 
the voltage constant, but also as a means of working a regulating 
switch at a distance. 


The Pearson Automatic Fire Alarm, Ltd. 


The PEARSON AUTOMATIC FIRE ALARM, Lrp, of 62, King 
William Street, E.C., exhibit specimens of their latest fire alarm 
fittings. The protection afforded by many automatic fire alarms in 
breweries, laundries, soap works, &c., and similar business premises 
in which escaping steam, acids or excessive moisture are present, has 
been somewhat unreliable, and the Pearson Co.’s new instrument is 
intended to meet such cases. In form it is an obleng box 
approximately 5 in. x 2 in. x 14 in. This carries upon the 
underside, attached rigidly to it, a thermal strip, in the centre of: 
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Fic. 15.—DIAGRAM SHOWING CONSTRUCTION OF FIRE ALARM 


FITTING. 


which is fixed a metal pin having an insulated tip. The pin passes 
into the box through a gland which prevents the entrance of 
moisture. The internal apparatus consists of two contacts built 
upon an insulated base and connected to a terminal at each end. 
One contact is adjustable as to temperature ; the other contact is 
built upon a flexible hard-drawn phosphor-bronze spring and rests 
upon the insulated pin of the thermal strip. Any deflection of the 
latter by means of heat at once affects the position of the flexible 
contact, and when the temperature limit of the instrument is 
reached, contact is made and an alarm given. The connecting 
wires are led to the terminals through stuffing boxes, and to facilitate - 
inspeetion, a cover is provided which is seated upon a thermal. 
packing held rigidly in place by metal screws. It will readily be 


Fic. 16.—ExTERIOR OF FIRE ALARM FITTING. 


seen that movement of the contacts can only be | 
effected by the action of heat, and: as*the terminal: 
wires are enclosed, no imperfect insulation can 
occur owing to the presence of moisture, 
acids, &e. 


Babcock & Wilcox, Ltd. 


The name of Bascock & Wircox is almost 
synonymous with water-tube boilers, for which 
they have a world-wide connection; they are, 
however, equally to the fore ‘with boiler-house 
accessories, and on their stand may be seen con- 
veying plant, water softening and purifying plant, 
the firm's well known chain-grate stoker, the 
turbine tube cleaner and sundry steam piping. One of their 
latest, marine[type boilers, fitted with feed-water heater and chain- 
grate, which is being utilised for supplying steam for exhibition 
purposes, is'open for inspection. i 
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Electromotors, Ltd. 


ErEcTROMOTORS, LTD., the well-known Openshaw firm, show a 
very complete range of their speciality: motors. The exhibits are 
all of up-to-date design, and embrace the newest types, the sizes 


Fie. 17.— STANDARD MOTOR AND SPUR REDUCTION GEAR. 


ranging from } to 25 B.H.P. These motors are fitted with the novel 
form of brush holder described in our last week's issue, and can be 
seen in operation, controlled automatically from a solenoid switch- 
board of Sturtevant type. 

Among other items we ;may£specially mention and illustrate the 


FiG; 18.—ELECTRICALLY-DRIVEN PROPELLER FAN. 


firm’s new propeller fans; the standard spur reduction gear motor 
(also illustrated); an electrically-driven knife cleaner with a 
capacity of 1,000 knives per hour, and other machinery. The firm’s 
productions ‘are all to standard size and gauge, matters which are 
fully appreciated at the present day. 


Longstreth's, Ltd. 


Part of Bay 4 is occupied by Messrs. LoNcsTRETH's, LTD., more 
usually known under the name of their manufacture, “ Lithanode." 
This company's manufacture is a distinct departure frorn the 
ordinary type of secondary batteries, and claims certain special 
advantages. In the Lithanode cell the peroxide-of lead is obtained 
in a solid cake or pellet sufficiently firm and hard to require no 
inner support at all. These pellets, which usually have a surface 
of about 2} sq. in., are placed in position in a mould, and have a 
frame of molten lead run round their edges, the lead, as it cools, 
shrinking on to the pellets and making a peculiarly tight and con- 
ducting joint. In this way, plates of any size can be built up, and 
the exhibit shows the various sizes of cells manufactured by the 
company, ranging from the smallest size of test cell with a 
capacity of 4 ampere-hour to the central station lighting set. The 
Lithanode cells for motor ignition are too well known to require a 
lengthy reference. The unspillable cells in particular have proved 
a great boon to motorists. The company is also exhibiting a 
traction cell of about 150-ampere-hour capacity—a useful size 
suitable for many purposes, such as yacht lighting, motor traction, 
motor-boats, &ce. These cells have a slightly greater weight than 
the very light cells now on the market for traction purposes, but 
4s they are more strongly built, the possibility of long life and 


freedom from the worry and annoyance of renewals will be com- 
pensating advantages. The lighting cells exhibited are of the 
firm's usual make ; they are light cells for the capacity contained, 
and, in common with all Lithanode plates, will stand exceptionally 
high rates of charge and discharge without injury. These cells 
have been known to run for 9 or 10 years, and to be in good working 
order at.the end of that time, which fact speaks for itself. Many 
other types of cell are shown by the firm, and the stand is well 
worth a visit, if only to see a form of plate which is not as other 
plates, and whichlis holding its own well‘among,the various]cells of 
the present day. 


ThesSteel Core Concrete Co., Ltd. 


The STEEL CORE CONCRETE Co., LTD., of Suffolk House, E.C., 
make a speciality of their “ S.C.C.” conduits and troughing, which, 


Fra. 19.— THE “S.C.C.” Conoulit. 


as the name implies, consist of cement mortar moulded on to a 
skeleton of expanded steel, an arrangement giving both strength 
and cohesion, combined with light weight. 


The General Electric Co., Ltd. 


The stands of the GENERAL ELECTRIC Co., LTD., occupy a pro- 
minent position in the main avenue, and though their contents are 
sufficiently numerous and varied in character to form an independent 


Fic. 20.—WALL TELEPHONE SET. 


exhibition, they yet represent but a fraction of tlie items turned 
out by the company. 
The exhibit is divided into sections, each répresentative of a 


Fic. 21.—INTERCOMMUNICATION TABLE TELEPHONE. 


special department ; prominent among them is the telephone sec- 
tion, where instruments adapted for practically every conceivable 
purpose are on view. ‘These include traction telephones, standard 
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pattern wall ,and table magneto telephones, battery call table and 
. wall telephones for short line working, direct working battery tele- 
_ phones of every description, magneto and battery intercom- 
munication telephones, automatic self-replacing (S.R.) intercom- 
munication sets, fire alarm indicator contacts and telephones, 
annunciator switchboards, &c. 

A feature of the exhibit is the company's telephone K 25, to 
which many improvements have recently been added. This little 


Fic. 22.—G.E.C. RADIATOR. 


instrument has been proved to be perfectly efficient and reliable. 
We illustrate it in fig. 20. 

Another new set which we illustrate in fig. 21 has only recently 
been placed upon the market—viz., the K 265 magneto intercom- 
munication table set. This is made in various sizes, from five to 
20 lines, and comprises * Byng-Hunnings " transmitter, double-pole 
ring receiver, and double magnet generator. 

The Wire Department is showing wires and cables of all sorts, 

and the Fixtures Department is also adequately represented. 
-^In addition to numerous artistic fittings, the M.I.P. (multum in 
parvo) window lighting system is shown. This is an arrangement 
of units in 12 in. lengths, which greatly facilitates the effective 
lighting of shop windows. 

The Bell Department will no doubt be appreciated by the 
burglar fraternity among. others, but it will occupy more than 
the exhibition month for it to become acquainted with the various 
devices, alarm bells, &c., for its undoing, here shown. 

The display of the Engineering Supplies Department includes 
the well-known Freezor fans for p.c. and a.c. in all shapes and 
sizes, small p.c. motors, motor starters, transformers, liquid resist- 
ances, theatre lighting accessories, traction supplies, &c. 

Electric heating and cooking apparatus and radiators are also 
on view, and among them we observed the “ Apollo" and 
"Dolphin" radiators, now so well known and appreciated. We 
illustrate a new design constructed in fire-proof mahogany, walnut 
or other wood, and fitted with hammered copper reflector. 
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Fic. 23.—Two-way H.V. QUADRANT SWITCH. 


_ The company’s heavier plant is represented by a number of 
“ Witton " motors, D.C. and three-phase. 

The conduit department finds space for a representative collection 
of its various specialities, amongst which may be particularly 
mentioned Union * papristeel" insulated conduits, in which the 
tubing is drawn onto the insulating lining instead of the insulation 
being expanded into the tube. This arrangement guarantees the 
lining always being held.securely, and so overcomes the possibility 
of drawing the lining from the iube during the process of in- 
stalling the wires. 

For fixing conduit and the like to walls, &c., the “Union” 
improved patent plug is the very latest development in the “ ready- 
made " plug idea. 

A new adaptation of the company's 25-ampere * Midget " wall 
plug to {conduit purposes is shown in the iron-cased watertight 


multiple way box with water-tight lid, and from among numerous 
examples of tumbler switches, we illustrate the company's new two- 
way H.V. quadrant switch. 

The switch department defies adequate description here; it 
illustrates the latest in switches and instruments adapted for the 
thousand and one situations which obtain between the cottage and 
the central station. 

The are lamp department brings into prominence the new 
Angold flame are lamp; also the company’s standard Angold 
enclosed lamp, together with the numerous accessories requisite in 
this class of work. 


The Standard Metal Engraving Co. 


The STANDARD METAL ENGRAVING Co., of Chancery Lane, W.C., 
have on view a fine collection of attractive metal and composition 
name-plates and designs, the uses of which are obvious. 


The Hart Accumulator C:., Ltd 


The display of the Hart ACCUMULATOR CoO., of Marshgate Lane, 
Stratford, will well repay a close inspection ; the firm specialises in 
storage battery work, and its standard productions range from the 
central station battery to the humble ignition cell. Thus a com- 
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Fia. 24.—SIıNGLE LIGHTING TYPE CELL. 


plete 60-cell battery, suitable for a private installation, is on view,. 
its capacity being 350 ampere-hours at 110 volts. The plates are 
suspended from glass slabs in glass boxes; they are separated by 
flanged glass tubes, and ample space is provided for the accumulation 
of deposit. The cells are connected together by means of the Hart 
patent non-corrosive terminals, which are an improvement in many 
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Fic. 25.—CENTRAL STATION (LIGHTING. TYPE) CELLS. 


ways over the lead burnt joint, being easy of disconnection and 
of low ohmic resistance. à : 
Three types of central station cell are on view, the plates being 
supported and separated as above ; 6 in. is allowed in the bottom of 
these cells for the accumulation of deposit, thus obviating the 
necessity of frequent cleaning. Automobile cells, yacht-lighting 
cells, ignition, telephone and telegraph cells complete a very 
interesting exhibit. : 


(To be continued.) 
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LIGHTING AND POWER NOTES. 


(Concluded from page 502.) 


Kingston-on-Thames.— The London papers announced 
last week that a leakage from one of the underground electric cables 
of the Corporation occurred, and that persons standing or walking 
near the spot received a shock. 


London.—HaxxEnRsMiTH.— The B.C. last week con- 
sidered the question of reduciug the price of energy for power 
purposes. The present price is 14d. per unit, with discounts rangimg 
from 5 per cent. for accounts of £250 per annam, to 334 per cent. en 
accounts of £1,500 per annum. The electrical engineer reported 

‘that a uniform rate of charge with discounts would meet the circum- 

atances in a more satisfactory manner than any system of maximum 
demand with restrictions as to the period of use. It was resolved 
that at the end of the Michaelmas quarter a uniform rate of 14d. 
per unit be charged for electricity supplied for power purposes, 
subject to the following discounts :—On accounts between £10 and 
£25 per annum, 10 per cent.; between £25 and £50, 20 per cent. ; 
between £50 and £100, 30 per cent. In the case ofa consumer 
whose account for power amounts to over £100 per annum, special 
arrangements will be made, if so desired by the consumer, to 
supply energy for both power and lighting purposes at the 
rate of lid. per unit, less 334 per‘ cent. discount, provided 
that the amount of energy used for lighting does not exceed 
20 per cent. of the total consumption per annum, and 
subject to the consumer entering into an agreement to drive the 
whole of his machinery by means of power supplied by the Council 
fora period of no less than five years. The L.C.C. has requested 
the B.C. to lay its mains at a depth of at least 3 ft. 6 in. below the 
surface of the roadway, and to lay them in or as near the pathway 
as possible, in view of the possibility of the L.C.C. constructing 
tramways in the district. aS 

MARYLBBONE.— Referring to our note last week regarding the 
breakdown in. supply, when & Queen's Hall concert had to- be post- 
poned, we learn [that the failure was not on the Borough Council's 
system. 

BATTERSEA.—The .B.C. Housing Committee, with a view to 
encouraging the tenants on the Latchmere and Town Hall estates 
to use the electric light, has arranged for a new 8-c.P. or 16-c.P. 
lamp to be presented to tenants for every 60 units consumed. The 
Lighting Committee has decided in favour of asking the L.C.C. to 
convene a conference of local authorities and such other bodies as it 
may think fit, for the purpose of considering the question of the 
erection of large generating stations and the supply of electricity in 
bulk. l 

HackNEY.—Application is to be made to the L.C.C. to sanction a 
loan of £5,008 for electric lighting purposes. 


Luton.—The gross profit of the Electricity Department 
for the year ended March 31st last was £2,046. The working 
costs amounted to £1,609. The income was :—Lighting and power, 
£3,297 ; public lighting, &., £358. The net revenue account shows 
a credit balance of £11. The total units sold amounted to 274,521, 
and the maximum demand recorded was 284 Kw. 


Maidstone.—The T.C. has reduced the price of energy 
for shops and dwelling houses combined, to 4jd. per unit, with a 
“rebate of 10 per cent. if over 10,000 units are consumed per annum. 

During the past year a net profit of £466 has been made by the 
electricity undertaking, as against a deficit of £1,275 iu the previous 
year. 


Melton Mowbray.—A short while ago the Midland Rail- 


way Co. installed two 71-H.r. electric motors at its pumping station. . 


We learn that these have proved very satisfactory, and that it is 
now intended to put down three more motors for driving the com- 
pany's saw mills, mortar pans and forge bellows, making a total of 
41-H.F. of motors installed at the station. Energy is supplied from 
the Melton Mowbray E.L. Co.'s mains. | DU 


Mytholmroyd.—The U.)).C.. has applied to the B. of T. 
for a year's extension of the E.L. order. - | 


Rawtenstall. — A  L.G.B. inquiry was held on 
September 21st, relative to.the application of the T.C. for a loan of 
£12,000 for E.L. supply purposes, the Corporation having agreed 
to take energy in bulk for five years from the Lancashire Electric 
Power Co. 


South Afriea.—JonaANNEsBURG.—The T.C. announces 
that it is expected that energy will be available in Jeppestown, 
Fordsburg, Bertramstown, Hospital Hill, Yeoville, and other 
suburbs towards the end of the year, and that it is desirous of coin- 
mencing the work of connecting prospective consumers’ premises 
with the mains forthwith. The Tramway and Lighting Committee 
recommended the following appointments, which have been 
adopted by the T.C.:—A general manager to take charge of the 
entire tramway, lighting and power undertakings, for the initial 
period of the tramway and lighting scheme at a salary of £1,750 
a year; an engineer in charge of the distribution system at a salary 
of £1,000 a year and a house; an engineer in charge of the 
generating station at a salary of £1,000 a year and a house; a 
tramway traffic manager at a salary of £1,000 a year. Also that 
applications be invited locally for the post of tramway traffic 
manager without delay. _ E 

BoxsBvuEc.—The T.C. Works Committee reported that the 
consulting electrical ‘engineer stated that in view of the heavy 
Saturday night loadscthe Couneil would be justified: in allowing 


_the purpose of. preparing a plan for presentation 


the Lighting Co. to make an extension tolits plant, and it was 
decided that the company be informed, , that its request be 
allowed for an additional 80 kw. set. me) 

Kine WirLLIiAM's TowN.—The T.C., in^ view of the gratifying 
results attending the five months’ working of the E.L. undertaking, 
has decided henceforth to charge only 1s. per unit for energy for 
lighting purposes, instead of 1s. 3d. 


Tottenham.—The North Metropolitan Electric Power - 
Supply Co. has iuformed the Committee carrying out the arrange- 
ments with respect to the new municipal buildings, that it cannot 
say when the supply of electricity will be available from the com- 
pany's mains. The company offers, however, to loan to the 
Council a small 6 Kw. sct, which would supply the Coungil 
chamber and committee rooms. This offer waa accepted. 


Tunbridge Wells.—A resolution stating that it 18 
desirable in the interests of the ratepayers to consider the 
advisability of selling the E.L. undertaking upon terms that shall 
fully safeguard the nature and price of supply, and obviate further 
capital expenditure by the Council,and the risks and possible 
disadvantages attendant upon the control of the business by thc 
municipality, is to be submitted to the next meeting of the T.C. 


Tynemouth.—The accounts of the electricity. depart- 
ment for the year ended March 25th last, shows that the capital 
expenditure during the year was £9,170, bringing the total 
to £79,451. The gross revenue was £10,788, and after meeting in- 
terest and sinking fund charges there was a small protitof £7. We 
gather that but for an accident to one of the boilers, which necessi- 
tated a somewhat heavy outlay, the margin of prefit would have 
been larger. i 


Whitby.—Through the initiative of Mr. L. H. King, the 
Council's electrical engineer, an clectrical exhibition is to be 
opened in the town to-day, and will be held until the 7th pros. 

Worksop.—The U.D.C. has received sanction to raise a 
loan of £3,000 for E.L. purposes. E 


TRAMWAY AND RAILWAY NOTES. 


Austria.—4An official understanding has been arrived at 
whereby the Vienna Local Railway Co., as the undertaker for the 
high-speed electric traffic between the Opern Ring and Baden, will 
be authorised to use a speed of 27:9 miles an hour on this line, 
which is to be opened in March of. next year. The reconstruction 
of the power station at Baden for single-phase alternating current 
is in progress. Every quarter of an hour a direct train composed of 
two coaches willleave the Vienna terminus for Matzleinsdorf, where 
a third coach with passengers from other districts will be coupled 
up, and the journey will then be continued to Baden, the trip being 
accomplished in 1 hour 8 minutes. It is expected that the electric 
main line between Vienna and Pressburg will be completed next 
year. The railway, which will carry both passengers and goods, 
will be operated by.means of direct current in the metropolitan 
area of Vienna, aud by three-phase alternating current outside the 
city limits. The length of the railway will be 434 miles, of which 
the greater portion is in Austria, and only 5 miles in Hungary. In 
Vienna the power will be furnished by the municipal electricity . 
works, while a power station at Regelsbrunn will serve a similar 
purpose for the remainder of the track. It is intended to use 
motor-cars for the passenger service, and electric locomotives for 
goods traflie, which latter will specially consist of food products 
brought from the country districts to the towns. Of the various 
schemes relating to the South Tyrol, it is reported that one for a 
line between Trient and Mezzolombado-Maleé has the prospect of 
being carried into effect. It would have a total length of 50 miles, 
and a branch line would be formed to San Michale. About 30 per 
cent. of the expenditure is to be borne by the local authorities, and 
the remainder by the State. 


Belfast.—On the 26th inst. the first electrically-driven 
car made a trial trip from Andersontown depót to the Dunville 
Park junction. The power was derived from the old plant tem- 
porarily erected in the Asylum grounds. The training of drivers 
on this section will now be commenced. 


Berlin.—A Reuter telegram says that the supervisory 
board of the Great Berlin Tramway Co. has unanimously sanctioned 
the proposal of the directors for the conversion of the service into 
an underground system in certain streets where the traftic is particu- 
larly heavy. ‘The eost of the change is estimated at 60,000,000 
marks , £3,000,000). 


Cheshire,—Parhamentary powers are to be sought next 
session for constructing a tramway from Cheadle to Wilmslow. It 
will join the existing Stockport line, and be carried through Hand- 
forth, a branch being made to connect with Bramhall. From the 
latter place a liue will be carried eastward as far as Macclestield 
along the broad and picturesque highway. In this way it is pro- 
posed to form a tramway connection between Stockport and 
Macclesticld. 


Cockenzie.—In connection with the proposal put 
forward some time ago to run electric cars from the Levenhall 
terminus of the Musselburgh system to Cockenzie, Mr. E. A. 
Mitchell, chief engineer to the National Electric Construction Co., 
Ltd., has just concluded ar examination of the proposed route, for 
“Parliament, and 
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should Parliamentary sanction be received, the work will be pro- 
ceeded with. The line will be a single one for the greater part of 
the route and will lie along the sea shore. 


East Ham.—The T.C. has resolved, upon the recom- 
mendation of the Tramways Committee, that until Barking is pre- 
pared to accept the terms submitted to it, no further action shall 
be taken in the matter of the proposed tramway lease. From a 
report presented by the treasurer, it appears that for the four years 
ending March 31st last the net profit on the tramways undertaking 
amounted to £3,055. 'The sum of £1,305 was allotted to depre- 
ciation and reserve, and the balance, viz., £1,750, to the relief of 
the rates (equivalent to 1d. rate). The total capital expenditure to 
March 31st last was £152,277. 


Glasgow.—The Tramways Committee of the T.C. has 
decided to proceed with a portion of the extension authorised by 
the Act of 1904, from Giffnock to Thornliebank. 

A deputation of ratepayers waited upon the Tramways Com- 
mittee of the Glasgow T.C., urging the extension of the car service to 
Millerston. Mr. Alexander, the convener of the committee, replied 
favourably on the proposal The committee has also favourably 
considered a proposal to extend the tramways to Clarkston. 


Liverpool.—On Monday morning an accident of an 
unusual kind occurred at Herculaneum Dock Station on the Over- 
head (electric) Railway, Liverpool. "Through the breaking of an 
axle, a length of rail in the middle of the track was torn from its 
position and forced through the bottom of a third-class carriage 
and into the motor compartment, the cnd passing through the 
roof of the latter. It was four hours before the double line was 
again in perfect working order. A number of passengers were in 
the damaged carriage, but fortunately escaped serious injury. 


London.—According to the Daily News, Mr. J. R. 
Chapman, engineer to the Underground Electric Railways, has 
designed a special storage battery car, capable of hauling a train in 
case of breakdown of the normal power supply system. In the 
words of the sagacious chronicler, “the body contains 160 cells, 
each using 8 gallons of sulphuric acid, tn addition to a number of 
storage batteries." The italics are ours. Messrs. Hurst, Nelson and 
Co. are the makers of the car which is being used in the construction 
of the new tube railway. 

CAMBERWELL.—The B. of T. has notified the B.C. that after con- 
sideration of the objections brought forward, and the L.C.C.'s rep!y 
thereto, the Board has approved of the plans of the County Council's 
proposed tramways within the borough. 

PoPLAn.—The L.C.C. has written to the B.C. stating that further 
surveys have been made with the view of ascertaining whether it 
would be practicable to adopt the conduit system on the tramways 
in the borough. The result of these has shown that the difficulties 
and.inconvenience which would be inseparable from the system, 
prevented the Highway Committee from recommending its 
adoption. The General Purposes Committee of the B.C. reported 
on Wednesday that it had agreed to the adoption of the overhead 
system, and it urged Stepney B.C. to take similar action. 


Maidstone.—The past year's working of the municipal 
tramways bas resulted in a net profitsof £1,531. 


Mancnester.—Last week a trolley-head became fast in 
the overhead points, and the pole snapped at the standard. The 
irolley arm descended with great force on the head of the only 
outside passenger, who was slightly injured. 


North London.—The new electric tramway from the 
Archway Tavern to Highgate Archway, connecting with the through 
line to Finchley and Whetstone, was completed last week. The 
section, which is half-a-mile long, and has been constructed jointly 
by the London and Middlesex County Councils, now makes a 
through connection between the City and Totteridge, a distance of 
10 miles. The extensions from Green Lanes to the Alexandra 
Palace, by way of Hornsey and Muswell Hill, are also completed, 
and are to be formally opened next month 


Oxford.—The official circular of the Tramways and Light 
Railways Association for September contains full copies of the 
reports of Messrs. Worbey Beaumont and Stephen Sellon to the 
Oxford Corporation on the comparative merits of motor-omnibuses 
and electric tramcars, together with a table showing how they com- 
pare with the present horse tramways. 


South  Africa.—PonT  ELIZABETH.—AÀ Government 
inquiry was opened on August 24th to inquire into the two recent 
tramway accidents at Port Elizabeth. Amongst others on the 
Commission were Mr. H. C. Becker, president ; Mr. Denham, Cape 
Government electrician ; Mr. Wilson; and Mr. J. Barclay, tramway 
manager. 


Torquay.—The T.C. on Monday agreed to the Dolter 
Electric Traction Co. laying down altered tramway routes only on 
ihe condition that, in the event of the Council being further pre- 
vented from supplying the power for the tramways, the company 
would relieve it of its obligations under the agreement. The 
Council rejected a motion consenting to the Dolter Co. laying tram- 
ways along Torbay Road. 


Wednesbury and Darlaston.—The electric cars 
between these towns commenced running on Tuesday, and 
were very well p This track, which is 1 mile 1,000 yds. 
in length, and tho fare for the entire length of which it is stated 
will be 1d., forms a rather important section, not only as connect. 
ing Wednesbury with Darlaston, but as com leting the network of 
tranjways between West Bromwich, Wednesbury, Darlaston and 


Walsall. The completion of this section of line does not, however, 
terminate the operations of the Birmingham Joint Committee, in 
which is vested the running powers of this, as well as of many other 
tramway tracks n this district—the local authorities retaining the 
right to purchase at the expiration of a given period—for the Com- 
mittee intends to construct an electric tramway from Wednesbury 
to Dudley. 


West Ham.— The borough treasurer reported at the 
meeting of the Corporation on Tuesday that after a careful estimate 
of the accounts up to date, he was unable to anticipate any surplus 
on the tramway undertaking for the current financial year. 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton Telephones.—The  L.G.B..has sanctioned 
the borrowing by the T.C. of £6,145 out of the sum of £11,617 
applied for. Part of the letter of the L.G.B. was held over for 
further consideration. It would be interesting to know whether 
the Board recommended the Council to sell the undertaking to the 
Post Office. 


C.S. ** Colonia " Repaired.—The cable ship Colonia has 
completed the repairs rendered necessary by her recent grounding 
off Canso, and has proceeded to sea to complete the work on 
which she was engaged. 


Egypt.—The Sta e Telegraph Department is about to lay 
for the Telephone Co. two new circuits or lines between Cairo and 
Alexandria which, when completed next year, will greatly relieve 
the present pressure on the two lines that have been in use now for 
three years. There will also be another line between Cairo and 
Tantah, and Alexandria and the latter place, so that in future mes- 
sages can be transmitted direct between íhe two cities and Tantah. 
Part of the work on this line has been finished, and the remainder 
will be completed as soon as the necessary grant has been obtained 
by the Telegraph Department. In this connection the Egyptian 
Gazette is informed that, should the new service to Tantah prove a 
commercial success, there is every probability that the system will 
be extended to other important towns, such as Zagazig, Port Said, 
Mansourah and, perhaps, Suez. 


Paris Telephones.—Something like a riot took place 
recently at the Paris Central Exchange, owing to the dissatisfaction 
of the female employés, most of whom receive only £40 per annum, 
rising to a maximum of £72. Not only are the operators under- 
paid, but their work has been increased, it is said, very greatly 
during recent years, with the result that many of them are much 
overworked. 


Swansea,—The National Telephone Co. has offered to 
take over and pay for the municipal -undertaking at its present 


paper value, or to sell to the Corporation the undertaking of the 
company in the Swansea exchange area on similar terms. The 


. L.G.B., referring to the application of the T.C. for sanction to 


borrow £7,000 for the extension of the telephone system, has 
inquired whether it has considered the question of cntering into 
negotiations with the Postmaster-General with the view to the 
absorption of the undertaking by the Post Office. The Committee 
has instructed the chairman to confer with the Postmaster-General 
on the subject. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, REPAIRED. 
Trinidad-Demerara (No. 1) Aug. 26, 1901 
Dominica-Martinique .. May 7, 1902 
Bt. Lucia-Martinique May", 1902 
Cayenne-Pinheiro - 4 ss T i ug. 18, 1 T 
Reissa-Issa (Yemen) Camaran sis aa .. Oct. 22, 1902.. 
Tarifa-Tangier .. a T es vs Jan. 18, 1904 
Closed | Vladivostock-Nagasaki Feb.9, 1904 

Port Arthur-Chifu .. Mar.9, 1904 

Jamaica-Colon .. di is Jan. 5, 1905 
Cadiz-Tenerif July 20, 1905 

LANDLINES. 
Puerto-Barrios .. July 28, 1902 
Kertch-Soutehoum Sept. 27, 1904 .. pé 
Alaska landlines .. a om " T Aug. 27, 1905 .. Sept. 20 
Communication with Brazil vía Galveston July 18, 1905 ,. Jė 
Alaska landlines.. - "n e - .. Sept. 28, 1905.. 
Rome-Constantinople .. 2d Sept, 22, 1905. 


Time Signals.—In Paris, says the Morning Post, a 
method of utilising the telephone system to transmit time signals 
and to regulate clocks is being worked out by the Observatory of 
the Bureau of Longitudes. The regulation is effected by the direct 
transmission of the sound of the pendulum by means of a special 
microphone contained in the case of the time-instrument, and with- 
out the use of any electric contact that might interfere with the 
movement. The sender indicates with his voice the first two or 
three beats of the pendulum, and the receiver continues to count 
the beats as he hears them himself. The Bureau of Longitudes has 
furthermore organised a service of daily comparisons between 
different stations over the country, so as to deduce from the Paris 
time exact differences of longitude. All the stations connected by 
trunk telepbone lines with Paris can now obtain mean time with 
the precision furnished by the astronomically-regulated clocks of 
the Paris Observatory. 


Trans-Saharan Telegraph.—According to the Times, 
M. Etiennot, who has been in charge of the surveys for the Trans- 
Saharan telegraph, which is to link up Algiers with Timbuktu, has 

ust successfully concluded his mission, The total length of ling 
will be about 2,500 miles, mE i 
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Venezuela.—A Reuter telegram states that the New 
York Herald publishes the following from Caracas :—“ Communi- 
cation between the French company’s coast cables and the Caracas 
office ceased on September 16th in virtue of President Castro’s 
decree, which imposes a fine of 500 Bolivars for the violation of the 
order.” 
has protested against the closing of the French cable stations and 
the expulsion of M. Brun, the manager. 

The New York correspondent of the (lobe states that the actual 
position for the moment appears to be that the company is allowed 
to keep open its station at La Guayra, where the cable lands, 
paying the Government a royalty of a franc for every message 
entering or leaving the country, and handing over its inward 
traffic for transmission by the Government land lines. Mean- 
time a new contract will be negotiated between the company and 
the Government. 


Wireless Telegraphy.—Negotiations are in progress 
between the authorities at Trinity House, the Marconi Co., the 
Admiralty and the Board of Trade which will result, should they 
conclude satisfactorily, in six well-known lightships being fitted 
with Marconi installations for the transmission and receiving of 
wireless messages. The six lightships in question are the Kast 
Goodwin, the South Goodwin and the Gull, vessels which lie off the 
Kentish Coast between the North and South Forelands; the Tongue 
lightship, which Hes well out in the Thames estuary, some miles off 
Margate; the Sunk, a ship anchored off Walton-on-the-Naze ; and 
the Cross Sands. The last-named lightship (according to the 
Standard), which is anchored 7 miles off Yarmouth, in the thick of 
the stream of North Sea traffic, is now being fitted with wireless 
telegraph apparatus, permitting the crew to summon lifeboats 
from Yarmouth, Gorleston and Caister. This is also of the utmost 
importance to steamers fitted with wireless apparatus, in case 
assistance should be required with the least possible delay. 

It is said that Major Wetmore, an American automobilist, has 
constructed a wireless telegraph receiver instrument which is placed 
in the tonneau of his car, while a transmitting apparatus is p aced in 
a neighbouring railway station. Over distances of 20 miles and 
under the Major, who is a millionaire, now keeps in constant touch 
with the rise and fall of stocks in which he is interested. There is 
no reason, according to Major Wetmore, why brokers owning auto- 
mobiles should not equip them with the apparatus, which is simple, 
not unsightly, and efficient, and thus have many days in the 
country doing business in the open air. Fortunately, the report is 
probably, as Mark Twain would say, “ greatly cxaggerated.” 
Otherwise a new terror would be added to automobilism. 

The action of the Natal Government in refusing to grant a con- 
cession to the Mareoni Wireless Telegraph Co. to establish a station 
at the Bluff, Durban, has been the subject of much comment. It is 
reported that the Ministry acted on the advice of the Impcrial 
Government, which represented that it was not desirable to vest a 
monopoly in private hands. The terms offered to Natal are not so 
favourable as those offered to the Imperial Government, and the 
Natal Government desires first to examine into other methods, 
such as the De Forest system, and contemplates the possibility of 
working a wireless system itself. 

“The Johnson Secret Wireless Telegraph and Telephone Testing 
Syndicate, Ltd., invite tenders from builders and contractors for 
work in connection with the installation of the syndicate's system 
of secret wireless telegraphy,” at a Martello tower in Sussex. The 
foregoing is taken from an advertisement in the daily Press. 


———— — —— 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barnes.—October 10th. Condensation water purifier 
and grease eliminator for the U.D.C. electricity works. See 
“ Official Notices " to-day. 


Bournemouth,—October 16th. Two passenger lifts on 
the East and West Cliffs for the T.C. See “ Official Notices” 


to-day. i 


Chiswick.—September 29th. Wiring refuse destructor 
and other buildings for the U.D.C. See “Offcial Notices " 
September 15th. 


G. W. Railway.—October 16th. Stores for one year. 
See “ Official Notices " to-day. 


London,—September 29th. Thirty-four tramcar bodies, 
trucks, equipments, &c., for the L.C.C. See “Offcial Notices” 
September 1st. 


London.—October 3rd. 
tension cables for the L.C.C. 
15th. 


Metropolitan Railway,—October 9th. The directors 
invite tenders for the supply of general stores during 12 months 
ending Ootober 31st, 1906. Manufacturers and others desirous of 
tendering should apply to the secretary (Mr, R. H, Selbie), 32, 


Low-tension and extra high- 
See ‘ Official Notices " September 


(500 Bolivars equals about £50). The French Minister 


- 


Westbourne Terrace, W., for a form or forms under the following 
numbers :— 


18. Electric lamps, carbons, ebonite, fuses, &c. 

19. Electric wire casings, and wood wool. 

20. Electric wires and cables. 

45. Telegraph fittings, battery jars, zincs, insulators, &c. 


Mussoorie (India).—October 23rd. Supply and erec- 
tion of steel power pipes, water motors, alternators with exciters, 
switchboards complete, transformers, induction motors, pumps, 
workshop machines; also bare copper overhead mains, insulators, 
and lightning arresters, arc and incandescent lamps, telephone 
equipment, workshop tools and general stores. See “Offcial 
Notices ” July 14th. 


Pontypridd.—September 80th. Cables and overhead 
equipment for U.D.C. tramways. Sce “Official Notices ” Septem- 
ber 8th. 


Roumania.—The municipal authorities of Tulcea are 
about to invite tenders for the concession for the electric lighting 
of the town. 


Spain,—October 14th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until October 14th, for the 
concession for the construction and working of an electric tramway 
in Saragossa. Particulars may be obtained from, and tenders are 
to be sent to, El Ministerie de Obras Publicas, Madrid. 


Spain.—Tenders are at present being invited by the 
municipal authorities of Martorell (Barcclona province) for the 
concession for the electric lighting of the town. 


Stoke.—The B. of G. are to invite tenders for replating 
battery, mains repairs, and rewiring of the cottage Homes, hospital 
laundry and other buildings wherein the electric wiring is defec- 
tive. The cost is estimated at about £540. 


CLOSED. 


Caerphilly.—The U.D.C. has accepted the tender of 
Messrs, Johnson & Phillips, Ltd., for cables, &c., in connection with 
the electrical scheme, at £4,248. 


Chester.—The Corporation has renewed its contract with 


the Sunbeam Lamp Co. for the whole of its supply of lamps for the 
next 12 months. ' 


Ebbw Vale.—In connection with the installation of 
clectric street lighting, the following tenders have been accepted :— 
Cables, Messrs. W. T. Glover & Co., £3,708. - 


Overhead wires, Messrs. R. W. Blackwell & Co., £6,159. 


Street lamps, Electric Glow Lamp Co., £588 4s. 6d., or with Nernst lamps, 
£643 12s. 6d. 


Meters, the Reason Manufacturing Co. and Messrs. Rumney. 


Finchley.—The British Accumulator Co., Ltd., have 
just secured the contract from the U.D.C. for two larze storage bat- 
teries required at its new sub-station, at £2,761 10%. The same 
company has also several orders in hand at the present time, inclu- 
sive of export orders for Canada and India, and for private instal- 
lations. Their various types of cell are shown at Olympia. 


Glasgow.—Messrs. Matthews & Yates have secured the 
offer (£70) for electric fans for the new church which the Corpora- 
tion are erecting. 

The Tramways Committee of the T.C. have accepted the follow- 
ing offers :— : 

Copper and mica segments, the British Thomson-Houston Co. 

Detectors for head office, the May-Oatway Fire Appliances Co. . 
Routes, stages, fares and gummed slips, Mr. James Cameron. l 
Teak, Messrs. Wylie, Stewart & Marshall, and Messrs. Robinson, Dnn & Co. 
Sixteen-core telephone cables, the National Conduit & Cable Co., Ltd. 

Bonds, the Lahmeyer Electrical Co., Ltd. 

Test plug boards, Messrs. Estler Bros. 

Lead-covered power cable, W. T. Glover & Co., Ltd. 

Telephone test cable, the National Conduit & Cable Co., Ltd. 

Movable points, Hadfield’s Stee] Foundry Co. 

For the new tramway extensions the following, being the lowest 
offers, have been accepted :— 


Mr. William Dobson, Edinburgh, for the extensions to Killermont Bridge, 
Lambhill and Pollokshields. ái 


The British Electric Equipment Co., London, for the Baillieston and:Barlinnie 
sections. 

The offer of the National Conduit & Cable Co., Ltd., for trolley 
wire has been accepted, it being the lowest. 


Hammersmith.—The B.C. has accepted the tender of 
the Mains Colliery Co. for best Thro’ and Thro’ No. 1 steam coal as 
required up to March, 1906, at 13s. 9d. per ton, delivered at the 
wharf. 


South 'Africa.—E:sr Lonpon.—At a meeting of the 
Town Council on August 24th, it was recommended to indent for 
one standard feed pump, at an estimated cost of £80. Also ten 
* Brockie-Pell " open-type are lamps, for operating ten in series off 
500 volts, for the lighting of the Esplanade, at an estimated cost of 
£217, and also sufficient arc lamps to replace the present incan- 
descent lamps in Oxford Street, between St, George's Road and 


the top of Oxford Street. 


Pauma Diamonp Misg (TmaxevaAL)—The contract for thé 
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installation of a telephone system for this mine has been let to 
Messre..C. C. George & Co., agent for the British Westinghouse Co., 
of Johannesburg, for £2,010. The equipment is of the Western 
Electric Co's. make; “ Central Battery " system, with a provision 
for 100 lines, 23 of which will be taken up as a start, all the lines 
being laid underground. 


Swindon.—The B.G. has accepted the tender of Mr. 
J. Lott for the supply of electric cable, at £1 12s. öd. per 220 ydr., 
and that of Messrs. Bays & Co. for electric lamps. 


Tottenham.—The U.D.C. has accepted tbe tender of 
Messre. Evered & Co., at £203, for electrie light fittings for the 
Council chamber, committee rooms, &c. 


Walthamstow.—The U.D.C. has accepted the tender of 
Messrs. Chas. Booth & Co. (Liverpool) at £24 for a Crellins patent 
armature removing bogie. 


West Ham.—The Corporation on Tuesday received the 
following tenders for a 5-n.H.P. alternating-current motor for 
driving the mechanical stokers at the generating station :— 

Crompton & Co. £58 E 
British Thomson-Houston Co. 59 
Fuller-Wenstrom Co.. T 59 6 

The Corporation has placed an i cordes with Messrs. Edgar, Allen 
and Co., at £542 10s. 6d., for special work in conncction with the new 
tramway junction at Barking Road. It has also accepted the 
tender of Mr. J. Wilson, Wandsworth, at £466 3s., for installing 
the electric light at the Hilda Road schools. In the event of the 
necessary contract not being entered into for any cause, the next 
lowest tender, viz., the District Electric Co., of Wolverhampton, 
at £500, is to be accepted, 


accepted) 


FORTHCOMING EVENTS. 


——À — —À $$ 


Monday, October 2nd, at 7.30 p.m.—Society of Engineers. 
Royal U nited Service Institution. 
by Mr. A. H. Smith. 


BEEN: October 5th. — At 8 pm Rugby Engineering Society. Annual 

general meeting at the Benn Building, High Street. Lecture by 

` Mr. J. Sugden on “ Protectiort from Electric Shock,” with demon- 
stration on treatment after a shock. 


Meeting at the 
* Machine Drills for Hard Rock,” 


NOTES. 


Educational Notes.—The “ Announcements" of the 
NORTHAMPTON INSTITUTE, St. John Street Road, E.C., give particulars 
of day and evening courses in Engineering (Mechanical and Elec- 
trical), Technical Optics, Artistic Crafts and Horology, as well as 
evening classes in great variety. The latter commenced on 
Monday last, whilst the former begin on Monday next. The 
principal, Dr. R. M. Walmsley, is head of the department of Elec- 
trical Engineering and Applied Physics, and with him is associated 
Dr. C. V. Drysdale. The courses provide preparation for the 
degrees of London University, the Institute being one of the 
Institutions from which candidates can be presented for examina- 
iion as " Internal Students."  'The laboratories are well-equipped 
with apparatus, and the engineering staff includes many men of 
high professional standing and attainments. 

The SovTH-WESTERN POLYTECHNIC, of Manresa Road, Chelsea, 
has issued its calendar and prospectus of day and evening 
classes for the: new session. Besides instruction in a great 
variety of subjects— scientific and commercial, domestic and 
social—cxcellent courses in mechanical and electrical engineering 
are provided, with special arrangements for students of London 
University. Mr. A. J. Makower is the head of the Electrical 
Department, which is well equipped with apparatus for practical 
work, and Mr. U. A. Oschwald is senior demonstrator. 

The L.C.C. SCHOOL or Marte ENGINEERING , High Street, Poplar, 
is appropriately situated close to the docks, and provides courses on 
Marine Engineering and Navigation, both day and evening. 
Instructión in electrical engineering is given by Mr. J. P. Yorke. 
The principal is Mr. H. A. Garratt. 

Prof. Andrew Jamieson, M.Inst.C.E., of Kelvinside, Glasgow, 
announces the resumption ‘of his Correspondence Classes in Elec- 
trical and Mechanical Engineering for the winter session. Corre- 
spondents may enrol at any time and in any stage; special 
arrangements are made for those preparing for the A.M. Inst.C.E. 
examinations. Prof. Jamiesou’s long and successful experience in 
teaching enginqering places him in an exceptionally favourable 
position for the conduct of this kind of instruetion—he has had 
over 5,600 students and correspondents on his registers during the 
past 25 years. 

The University oF LIVERPOOL offers degrees in engineering and 
science, and we have received a copy of the regulations for the 
session commencing on October 2nd. Prof. E. W. Marchant is 
head of the department of Electrotechnics, while Mr. A. Bromley 
Holmes is Associate Professor, dealing with Municipal Electrical 
Engineering— which is a new title, and evidently ropresents some- 
thing different from electrical engineering proper. There is, how- 
ever, no Chair of Municipal Fiuance. Lecture and laboratory 
courses for day and evening students have been organised. 

. The BIRKBECK COLLEGE, which has now completed 82. years of 
educational work, will commence the new session on Monday, 


October 2nd, when Sir Edward Fry will give the opening address 
at 7.30 p.m. 

CITY AND GUILDS or LONDON INSTITUTE.—FINSBURY LECTURES. 
—The winter session of practical instruction and lectures opens 
next week, the advanced course on Mondays being devoted to 
“ Alternating Currents,” by Mr. H. H. Simmons, and to “ Trans- 
formers, Arc Lamps and Dynamo Design,” by Prof. Silvanus 
Thompson. The elementary course, held on Wednesday evenings, 
includes lectures by Prof. Thompson on the “ Magnetic Properties 
of Iron and Steel,” and by Mr. Hampshire on “The Electric 
Circuit " and on “ Galvanometers." The new wing of the Technical 
College is nearly completed, and it is expected that the new 
drawing office and heat laboratory will be ready for use at the new 
year. 


New Trackless Trolley Service in Italy.—An elec- 
trical motor vehicle service for the transport of both passengers 
and goods has recently been started between Pescara and Castella- 
mare, Italy, the cars taking their current from overhead 
conductors similar to electric tramways. The system is is 
as the Cantone, introduced by Messrs. C. Frigerio & Co., 

Milan. The conductors, there being two, owing to the e 
of 9 rail to serve as the return, are carried on masts 20 ft. high. 
The trolley is carried at the end of a 20-ft. conducting rod, the latter 
being held in such a way that there is no danger of the trolley 
leaving the conductors. The passenger vehicles have seating capa- 
city for 12 persons, while the goods' wagons are adapted to carry a 
load of 3 tons; the electromotor is geared to the rear axle, while the 


eqe- 


New TRACKLESS TROLLEY. 


control.mechanism is similar to that adopted in tramcars; the long 
trolley arm gives the ears a radius of about 12 ft., enabling them to 
pass any vchicle met with on the road. The passenger cars can 
attain a maximum speed of 124 miles per hour. Owing to the 
increased road resistance the consumption of energy is about double 
that of electric tramcars, but.on the other hand, it is pointed out 
that the cost of installation is much less than that of tramways, 
averaging only £900 per kilometre, as against anything from £3,000 
to £6,000 for tramways. 


Electrolytic Refining of Silver.—Mr. A. G. Betts 
has taken out an American patent for a process of refining crude 
silver containing bismuth. The alloy is used as anode in an elec- 
trolytic cell, the electrolyte in which contains a strong monobasic, 
non-oxidising acid in the free state. The bismuth thus passes into 
solution, to be afterwards precipitated by means of metallie lead. 
The excess of lead is next removed, and the resulting solution, 
containing silver only, is finally electrolysed to obtain the pure 
metal. In the first process an arrangement is fitted to the appa- 
ratus to prevent the growths upon the cathode from extending 
across the liquid. 


Nynthetical Alcohol. — According to an article by H. 
Hanow in the Che miker-Zeitung, synthetical Alcohol is being manu- 
factured on the large scale at St. Alban des Villars, in Savoy. <A 


- mixed metallic carbide, prepared by heating the appropriate oxides 


and coke in an electric furnace, is treated with water, the gas 
ethylene being evolved. This is absorbed in sulphuric acid, so as 
to produce ethylsulphuric acid, and the latter, on dilution with 
water, yields alcohol. The by-products of gas generation and the 
spent acid are used over and over again, so that, except for unavoid- 
able losses, only carbon is required as a raw material. It is stated 
that the quantity of coke needed to give one hectolitre of alcohol, 
which should theoretically be: from 50 to 53 kilogrammes, is at pre- 
sent about 200 kilogrammes. 


" 
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Steel Railway Carriages.—Writing to the Times of 
23rd inst, Mr. Q. C. Cuningham, general manager of the C.L.R,, 
sáys:—''In your issue of the 19th inst. there.is an account of a 
visit of a number of Press representatives, by invitation of the 
Brush Electrical Engineering Co., to inspect at the car depót 
of the» Metropolitan District Railway what is described as the 
‘first steel railway carriage constructed in this country. The 
report then goes on to say :—‘ Six steel railway carriages have also 
been running for more than two years on the Central London 
Railway. These, however, were a product of the United States.’ 
It is to this statement, and in particular to the latter part of it, 
that I desire to draw attention and to correct the crror into which 
your representative has inadvertently fallen. These six steel 
carriages of the Central London Railway were built, to my designs, 
by the Birmingham Railway Carriage and Wagon Co., Ltd, of 
Smethwick, near Birmingham, and are entirely a British product, 
owing nothing to the United States. The credit of introducing 
steel railway carriages far passenger service belongs entirely to 
this country, for at the time these carriages began to run on the 
Central London Railway, there were no stecl carriages in use in the 
United States. I venture to think that the use of steel in this 
work is important and will be largely adopted in the future; and 
it will, doubtless, be interesting to know that an English firm first 
began the work. I cannot claim, as your representative attributes 
to me, to have designed the steel carriage now constructed by the 
Brush Co. I placed my design at their service, and, while follow- 
ing it in most respects, they have introduced important modifica- 
tions and changes, rendered necessary undoubtedly by the service 
required of the car, but which essentially alter the design.” It is 
gratifyihg to find that this country was first in the use of steel, 
which has been widely adopted of late in the U.S.A. . 


The Selection of a Main Switch.—Main switches are 
largely used, and have important functions to perform in all power 
and lighting installations, and of the many designs offered some 
present characteristics which render them undoubtedly superior to 
others. In selecting a main switch for a current up to 250 amperes, 
decision should be made in favour of the “knife” design for the 
following reasops. The “ knife ".design allows of the contacts being 
placed a maximum distance apart, a highly important point 
especially when dealing with considerable currents at 250 or 500 
volts pressure. Another point in favour of the “knife” switch is 
that the construction is solid and simple in eharacter. Preference 
should be given to a switch which has a considerable number of 

.laminations on the faces of the contact clips, as each lamination 
means a certain amount of metal actually in contact with the cur- 
rent-carrying blade of the switch. The number of laminations 
provided by- some makers is quite insufficient, and the metallic 
surface actually in contact with the blade is so small that 
an unnecessary drop of voltage takes place across the switch. 
In the case of main switches of large carrying capacity, say, from 
250 to 5,000 amperes, one particular design stands far in front of all 
others in efficiency, namely, the “multiple leaf" type. In this 
type ef switch the “bridge” which actually carries the current 
when the switch is closed, is built up of a large number of strips 
orlaminstions of hard rolled high conductivity copper, 8o formed 
that when the switch is in the “on” position the end of each 
lamination makes a separate and actual contact with the contact 
blocks. The “leaves” of copper from which the bridge piece is 
built up are extremely thin, say, 34 S.W.G., and aro so arranged 
that each lamination cannot fail to make its own area of contact. 
Such a method of construction is certainly far preferable to any 
other at present offered, in view of the fact the C?R loss becomes 
a serious matter where large currents are carried. In these large 
capacity switches it is absolutely imperative that a carbon break 
should be fitted, inasmuch as should this detail be omitted the 
spark at the final break will soon burn the surface of the main con- 
tact, and will thus enormously reduce its carrying capacity. It 
may be added that in the case of a switch for breaking very 
ae oe the addition of a magnetic blow-out is highly 

esirable. 


Electrical Production of Steel.—The example of the 
Aluminium Industry Co., of Neuhausen, in the matter of the elec: 
trical production of steel by the Héroult system is now being 
followed by the Allgemeine Calcium Carbid Genossenschaft, of 
Gurtnellen, which has decided to enlarge the scope of its operations 
^7 taking up the Kjellin method for the manufacturo of stecl. An 
ext.aordinary general meeting of the-members of this corporation 
has :anctioned the project, and also authorised an increase in the 


hare capital for the purpose, It is expected that the work will be: 


commenced this year, the corporation already baving a furnace of 
900 m.P. In this connection it is of interest to note that the 
directors of the Rochling Iron and Steel Works, of Volklingen, 
decided some time ago to install a similar furnace of 1,500 n.p. It 
is also reported that other iron and steel works in the iron ore 
districts of Lorraine and Luxemburg propose to extend their 
, Operations by the adoption of similar plant. 


Electrolytic Manufacture of Lead Peroxide.—A 


German patent has been taken out by F. R. Steigelmann for an 
electrolytic process of preparing lead peroxide from natural of 
artificial lead sulphide. The sulphide is employed as anodé in an 
electrolyte consisting of simple water -to which sufficient acid, 
alkali, or saline matter has been added to render it a conductor. 
During the operation the sulphur of the sulphide is converted into 
sulphuric acid, the lead into peroxide, and any foreign metals which 
may be present pass into solution, or are deposited on the cathode. 
When acid is employed to confer conductivity upon the water, care 


must be taken to avoid excess, ot sulphtretted hydrogen and lead 
sulphate may be produced; and when sulphuric acid is adopted, it 
should be introduced drop by drop until the P.D. in the cell is 3 
or 4 volts, when the current density is 1:5 amperes per sq. cm. of posi- 
tive electrode. The quantity of sulphuric acid used must not reach 
1 per cent. until a considerable amount of peroxide has been re- 
covered ; then the acidity may be gradually increased alittle. The 
process is carried out in troughs divided into a number of compart- 
ments, which are connected alternately with the positive and nega- 
tive conductors. 


Electrical Labour Troubles in Berlin.—The 7imes 
correspondent at Berlin says that a great lock-out on the part of 
the Siemens-Schuckert and the Allemeine Elektritzitáts Gesellschaft 
was announced on 21st inst. The lock-out was caused by the 
failure of the employers to come to terms with two classes of 
workmen, the screw makers and the packers, regarding the price 
of piece-work. Owing to the attitude of these workmen it was 
impossible to continue operations, The men seem to have 
decided thnt, if the, employers refuse to yield, an attempt will 
be made to organise a general strike, which would affect 50,000 
people employed in the Berlin electric industry. The employers 
believe that the strike funds of the different trade unions have been 
so exhausted by recent partial strikes that.a general strike could 
not be of very long duration. MM 

A Reuter dispatch dated 23rd inst. reported that the companies 
had at the instance of the workmen's committees declared their 
readiness to abide by the concessions they granted before the out- 
break of the strike, and to resume the working of the closed works 
on the 27th inst., and to take on the men again in so far.as the 
conditions permitted it, provided that the representatives of the 
factory committees, as representatives of the whole body of the 
workmen, declared by the 25th inst. that the strikes were ended, 
and that all other demands of the men previously put forward were 
withdrawn. | . 

In regard to the origin of the trouble, Reuter says that the men 
claimed that the cost of living had increased so much through the 
high price of meat and other necessaries that their present wages - 
were insufficient, amd they demanded a minimum wage of 27s. per 
week for the lowest class of unskilled labour. The companies 
maintained that it was impossible to grant the increase of 15 per 
cent. demanded by the employés, as they had already reduced the 
working day from ten to nine hours. "They also declared that the 
ruling prices for their goods were too low to permit of an increase 
of more than 5 per cent. 

Ata meeting on Tuesday, the men resolved by an overwhelm- 
ing majority not to resume work under the conditions proposed by 
the masters. -It is reported that the companies have decided to 
lock out all their employés to-morrow (40,000 in number), the 
works closed including the apparatus factories in the Ackerstrasse 
and Huttenstrasse, the machinery works in the Brunnenstrasse, the 
turbine factory in the Huttenstrasse, belonging to the Allgemeine 


` Elektrizitits Gesellschaft, the pulley works belonging to the 


Siemens-Halske Co. in the Helmholtzstrasse, the dynamo works in 
the Franklinstrasse, and the cable works. in the Nonnendamm, 
belonging to the Siemens-Schuckert Co. 

Acting on the acute example set by the Germans in the past, 
British workmen will no doubt contribute to the support of their 
trade union confrères, so as to keep them out of work as long as 
possible ! | 


Incorporated Municipal Electrical Association.— 
The Council of the Incorporated Municipal Electrical Association 
visited Barrow-in-Furness on Saturday last, and was hospitably 
entertained by the mayor of the borough. After the luncheon, Mr, 
Edgcome, of Kingston-on-Thames, made some special remarks cons. 
cerning the good work of Mr. Alderman Smith, of Barrow, on the 
Council; and in reply, the latter said he believed that the working 
together of the electrical engineers and the chairmen of electricity 
committees was for a common good, practically and finangially. | 
The Barrow Electricity Works, which have in six years cost 
£92,505 3s. 10d., and are at present being extended, and Messrs, 
Vickers, Sons & Maxim’s Naval Construction Works, where elec- 
tricity is the chief motive power, were visited. . 


Charge against a Tramway Manager.—Mr. J. W. 
Endean, until recently manager of the Devonport and District 
Tramways Co., Ltd., was charged at Devonport on 20th inst. with 
misappropriating the sum of £% 10s., the cost of a season-ticket on 
the system. The prosecution intimated that several other charges 
would be preferred against defendant. After formal evidence 
Endean was remanded until Wednesday, bail being allowed. 

It is reported that the accused, who was to have appeared before 
the Devonport magistrates on Wednesday morning on a charge of 
embezzling money belonging to the Tramway Co., was arrested in 
Swansea early on that. day. At the first hearing on Wednesday 
last week Endean was allowed bail, himself in £200 and two sure- 
ties of £100. A detective left on Wednesday for Swansea, and 
the accused was to be taken back to Devonport that night. 


Appointments Vacant,—Canvasser for Loughborough 
electricity department (£1 + 6d. per 16-c.r. lamp); junior elec: 


' trical shift engineer for East Sussex County Asylum; junior. 


assistant for Limerick electricity works (308.); assistant for the 
Heriot-Watt College, Edinburgh, electrical engineering department 
(25s.) ; canvasser for Battersea electricity department (£2 +. 
commission), 


Gas.—A gas explosion occurred at Richmond on Tuesday, 


causing one death, 


` 
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A Novel Electric Safety Lamp.—aA novel electric 
safety lamp, due to Dr. Tommasi, is described in a recent issue of 
La Energia Eléctrica. The inventor has set himself the task of 
obtaining perfect safety in the use of electric glow lamps, thus 
adapting electric lighting to mines where firedamp is produced, as 
well as to powder factories and the like. 

Electric glow lamps are known to be imperfect from the 
point of view of safety. If, as a consequence of some accident, the 
bulb is broken, the filament will be burned by its contact with the 
air. So far from being instantaneous, this combustion will, how- 
ever, be attended not only by the projection of incandescent par- 
ticles, but also by sparks, which, though very small, may be sufficient 
to ignite a mixture of air and gas, or of air and powder, as found 
in suspension at certain places, thus giving rise to an explosion. 

In order to avoid this risk, the contact of the surrounding air 
with the incandescent filament should be avoided, and this problem 
has been solved in the new lamp. The lamp proper, which may be 
of any type, is mounted within a glass cylinder locked at one end 
by the support of the apparatus and at the other by a cover pro- 
vided with a small key, this double lock being perfectly tight. The 
conductors are fixed to the screws carried by the support. 

In the interior of the support there is a small rubber bellows 
intended to lift a metallic contact arranged within its lower 
part, thus interrupting’the current, as long as the bellows is not 
filled with air. 

In order to start the lamp, the bellows should be filled with air 
by means of a special rubber tube terminating in a pear-shaped 
bulb, when the contact will be established and the circuit com- 
pleted. In order to extinguish the lamp, it is sufficient to turn a 
key, when the compressed air escaping from the bellows will 
separate the metallic contacts referred to above, thus interrupting 
the current. 

If, then, for some reason or other the glass cylinder be broken, 
the pressure will drop and the volume of the bellows decrease, 
thus producing the same effect as operating the key. The contacts 
being accordingly separated, the current will be interrupted and 
the lamp put out. 

If, in the place of the cylinder, the bulb of the lamp should be 
broken, the inside nir would be expanded by & volume equivalent 
to that of the bulb, this being suflicient to contract the bellows, to 
interrupt the circuit and to extinguish the lamp. 

'l'he apparatus can be completed by the addition of one or two 
very light accumulators of the Tommasi system, so as to become 
portable. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. ] 


Central Station Engineers.—At a meeting of the 
Coventry City Council on Tuesday, the recommendation of the 
Electric Light Committee that the salary of Mr. J. A. JECKELL, 
manager of the electric light department, be increased from £400 
to £450 per annum, was adopted. Alderman West, the chairman 
of the Committee, said that during the year previous to Mr. Jeckell 
becoming manager there was a loss of £2,250 on the works, but 
last year the profits amounted to £1,321. | 

Mr. PikE has resigned the post of works superintendent at the 
Maidstone Corporation Electricity Works. 

It was announced at the meeting of West Ham Corporation on 
Tuesday, that the electrical engineer, Mr. W. J. W. BULLOCK, had 
resigned his appointment in order to joiu the firm of Messrs. D. 
Bruce Peebles & Co., of Edinburgh, as chief of their contract 
department. Applications are to be invited for the post of elec- 
trical engineer at à commencing salary of £350, with annual incre- 
ments of £50, toa maximum of £500 per annum. 

In August last, the proposal came before the Devonport T.C. to 
increase the salary of its electrical engineer (Mr. J. W. SPARK) 
from £275 to £300, dating from April 1st last, but the recommenda- 
tion of the Electric Power Committee was not adopted. The Com- 
mittee has now decided to recommend that the increase be granted 
dating from October lst. Mr. Spark’s able management of the 
undertaking has never been in any way questioned. | 

Our South African correspondent writes:—The appointment of 
Mr. J. F. I. THomas, M.I.M.E. (who has been acting as resident 
engineer for Messrs. Mordey & Dawbarn, in Johannesburg) at a 
salary of £1,750 as general manager of the tramways and lighting 
department at Johannesburg, has just been confirmed by the Council, 
upon condition that he takes up his duties as early as possible. Mr. 
McMUuLLEN has been appointed resident engineer in charge of the 
generating station, and Mr. CovERENTON (present acting ese 
as distribution engineer, at £1,000 each. It has also been decide 
to invite locally applications for the post of tramway traffic manager, 
at a salary of £1,000 a year. A 

On Friday last, at the Ilford Electricity Works, Mr. J. L. 
SuITH, late shift engineer, was presented with a handsome case of 
drawing instruments, suitably inscribed, by Mr. A. H. Shaw, chief 
electrical engineer, on behalf of the staff and employés. Mr. Smith 
has recently been appointed shift engineer to the Stepney Borough 
Council Mr. W. H. Taylor succeeds him at Ilford. 


. Tramway Officials,—Mr. E. Epwarps, on Friday, 
tendered his resignation as general manager of the tramways to the 
Gloucester Corporation Tramways Committee, 


General. — On the occasion. of his departure from 
Glenguoich, Western Highlands, where he had been spending a 
holiday with Lord Burton, His Majesty the King made a number 
of presentations. These included a silver cigarette case to Mr. F. 
McCullum, electrical and motor engineer on the estate. 

Mr. A. W. K. PEIBCE, consulting electrical engineer of the Con- 
solidated Gold Fields of South Africa? Ltd., and general manager 
of the General Electric Power Co., Líd., Germiston, was enter- 
tained at a smoking concert by the employés of the latter company, 
on the occasion of his return froin a visit to Europe and America. 
Mr. J. H. Powell, resident secretary, presided over a large and 
representative gathering. 

The Standard says that Mr. A. J. HEWELL, chief clerk at the 
Bristol post office, has been appointed postmaster at Bath. In 1862 
he entered the service of the Electric Telegraph Co., and passed 
into the service of the Government when the telegraphs were traus- 
ferred to the State in 1870. For many ycars he supervised arrange- 
ments for dealing with Press telegraphic work in Bristol, aud was 
made telegraph superintendent in 1889, being promoted to chicf 
clerkship in 1893. 

Mr. OswaLp Dewey, who has been for some time on the outside 
staff of Messrs. Ferranti, Ltd., Hollinwood, is about to join the 
Reason Manufacturing Co., Ltd., to take charge of their Birming- 
ham office, and to represent them in the Midland district. The 
Reason Co.’s office is at 14, New Street, Birmingham, where corre- 
spondence may be addressed. 

Mr. James MacIntosu, B.Sc., A.M.LC.E., has been appointed 
lecturer to evening classes in electrical engineering at the Battersea 
Polytechnic. Mr. MacIntosh studied electrical engineering at Glasgow 
University when he took the degree of B.Sc., and was trained in 
the works of Messrs. Kelvin & White, being for some time in Lord 
Kelvin’s laboratory. He is at present chief assistant to the manager 
of the Allfince Electrical Co. in charge of the engineering depart- 
ment, and is the inventor of an automatic booster. 

Mr. H. Raxxzn, electrical engineer, Cleckheaton, was driving a 
motor-car at Dunsforth, near Boroughbridge, and he turned the car 
into a field where the party were to begin shooting. It fell into a 
dry ditch, and the occupants were thrown out. Mr. Rayner was 
pinned beneath the car, and sustained severe injuries to his collar- 
bone, ribs, and other parts of the.body. 


NEW COMPANIES REGISTERED. 


Consolidated Supply Co., Ltd. (85,538).—This company was 
registered on September 14th, with a capital of £50,000 in £1 shares (25,000 6 per 
cent. preference), to adopt agreements (1) with the Consolidated Electrical Co., 
Ltd., and (2) with Patents and Industries, Ltd., and to carry on the business of 
electrical engineers, electricians, suppliers of electricity for light, heat, motive 
power or otherwise, manufacturers of and dealers in apparatus and things for 
use In connection with the generation, distribution, supply, accumulation or 
employment of electricity, to construct, lay down, establish, tix and carry out all 
necessary cables, wires, lines, &c., in connection therewith, and to carry on the 
business of proprietors and builders of tramways, railways, omnibuses, coaches, 
carriages and other vehicles, dealers in rolling stock, iron, brass and steel fen- 
ders and rollers, wire drawers, tube makers, smiths, stampers, builders’ mer- 
chants, hardwaremen, &c. The first subscribers (each with one preference 
share) are: J. W. A. Wymark, 149, Kennington Road, S.E., clerk; E. P. H. 
Evans, 5, New Square, Lincoln's Inn, W.C., clerk; F. J. Copland, 10, Serjeants’ 
Inn, E.C., clerk; A. J. Smith, 3, Burgoyne Road, Harringay, N., secretary: A. F. 
Sims, 10, Ser eants’ Inn, E.C., solicitor; R. O. Watt, 29, Pemberton Road, Har- 
ringay, N., clerk; and J. Irwin, 128, Charterhouse Street, E.C., clerk. Noinitial 

ublie issue. The number of directors is not to be less than three nor more than 
our; two of the first are to be appointed by the subscribers and two by the 
Consolidated Electrical Co., Ltd., either before or within six months after the 
first general allotment of shares. One of the nominees of the Consolidated 
Electrical Co., Ltd., is (whether chairman of the board or not) to have a second 
or casting vote, and neither of them are to be liable to retirement by rotation 
while any of the purchase consideration remains unpaid or any debentures are 
held by the said company. 1f the whole of such purchase consideration be paid 
and such debentures (if any) redeemed, one of such directors is to vacate office 
and the other to remain but without a second or casting vote, so long as the said 
company holds 5,000 preference shares. Remuneration (except managing 
director), £50 each per annum. Registered office, Pulbro’ Lodge, Northampton 
Park, Canonbury, N 


Commercial Cars, Ltd. (85,810).—This company was regis- 
tered on September 12th, with a capital of £20,000 in £1 shares (10,000 7 per 
cent. cumulative preference), to carry on the business of constructors of, and 
dealers in, motor-cars, lorries, boata and vehicles (whether propelled by elec- 
tricity, steam, or other power), mechanical and electrical engineers, iron- 
founders, too] makers, brassfounders, owners of tramways and light railways, 
&c. The first subscribers (each with one preference share) are:—H. C. B. 
Underdown, 79, Gracechurch Street, E.C., merchant; A. O. Crichton, 79, 
Gracechurch Street, E.C., merchan ; J. A. Halford, Hill End Farm, Sundridge, 
Herts, engineer; F. H. Mitchell, May Ford House, May Ford, Woking, gentle- 
man; H. G. Hutchinson, B.A., Shepherd's Gate, Coleman's Hatch, Sussex; 
F. W. Rowley, Willapark, Wallington, Surrey; and E.F. Bath, 79, Grace- 
church Street, E.C., clerk. No initial public issue. The number of directors is 
not to be less than two nor more than six; the first are H. C. B. Underdown 
and H. G. Hutchinson, B.A.; qualification, £50; remuneration, £100 each per 
annum and a share in the profits in excess of 90 per cent. on the issued capital, 
Registered office, 79, Gracechurch Street, E.C. 


Patent Conveyor Co., Ltd. (85,808).— This company was 
registered on September 11th, with a capital of £2,000 in £1 shares, to carry on 
the business of electrical and mechanical conveying and ventilating engineers, 
machinists, millwrights, manufacturers of motor and other cycles and carriages, 
tube-makers, electro - platers, india-rubber manufacturers, lamp - makers, 
galvanisers, makers of steam, electrical and other engines, &c., and in particular 
to take over the British patents and part of the stock and plant of the Carding 
and Combing Machine Maker, Ltd. The first subscribers (each with one 
share) :—J. Cooper, Norwood House, Ilkley, top maker; J. F. White, 15, Oak 
Royd Terrace, Bradford, engineer; L. Cooper, 18, Welbury Drive, Bradford, 
secretary ; A. W. Virr, 79, Bt. Mary Terrace, Manningham, Bradford, manager ; 
J. Pn 88, Athol Road, Manningham, Bradford, cashier; J. Virr, Acre 
Villa, Eccleshill, Bradford, manager; and E. Shackleton, 75, Hartington 
Terrace, Bradford, mechanic. No initial publio issue, Registered without 
articles of association. The first directors are J. Cooper and J, F. White, 
Rogistered office, Phoenix Works, Dramond Street, Bradford, Yorks. 
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Nelson Patent Lighting Co., Ltd. (85,908).—This company 
was registered on September 21st, with & capital of £2,000 in £1 shares, to adopt 
an agreement with J. Blakey, J. Carter and T. Rycroft, and to carry on the 
business of gasfitters, electricians, engineers, manufacturers of and dealers in 
electricity for motive wer and light, &c. The first subscribers (each with 
one share) are:—J. Blakey, 102, Hibson Road, Nelson, ironmonger ; Mrs. I. 
Blakey, 102, Hibson Road, Nelson; J. Carter, 18, Leeds Road, Nelson, electrical 
engineer; Mrs. M. A. Carter, 13, Leeds Road, Nelson; T. Rycroft, 58, Hibson 
Road, Nelson, plumber, &c. ; Mrs. M. A. Carter, 58, Hibson Road, Nelson ; and 
C. Thornton, 2, Leeds Road, Nelson, solicitor. No initial public issue. The 
number of directors is not to be less than three nor more than five; the first are 
not named; qualification, 100 shares. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


e — 


Clarke, Steavenson & Co., Ltd. (57,821). — This company’s 
annual return was filed on September 2nd, when the entire capital of £3,000, in 
£1 shares had been taken up. £1 per share had been called up on 1,400 shares, 
15s, per share on 600, and 10s. per share on 1,000 shares, resulting in the receipt 
of £2,350. No mortgage or charges. 


W. H. Allen, Son & Co, Ltd. (66,440). — This company’s 
annual return was filed on September 5th, when 151,400 shares had been taken 
up out of a nominal capital of £200,000, in 200,000 shares of £1 each. £1 per 
share had been called up on 1,400, resulting in the receipt of £1,400, and 150,000 
shares were considered as fully paid. Mortgages and charges: £55,500. 


Lisbon Electric Tramways, Ltd. (62,983).— This company’s 
annual return was filed on August 11th, when 500,000 ordinary and 425,553 pre- 
ference shares had been taken up out of a nominal capital of £1,000,000, in 
500,000 ordinary and 500,000 preference shares of £1 each, £925,553 being con- 
sidered as paid, Mortgages and charges: £500,000 (debentures created prior to 
1900). 


Jandus Are Lamp and Electric Co,, Ltd. (43,898). — This 
company's annualreturn was filed on September 19th, when 2,041 shares had 
been taken up out of a nominal capital of £80,000, in 3,000 shares o £10 each. 
£5 per share had been called up on 1,195, and £10 per share on 250 shares, 
resulting in the receipt of £8,475, £5,960 being considered as paid on 596. 
Mortgages and charges: £8,000. 


Malaga Electricity Co., Ltd. (48,076). — This company's 
annual return was filed on August 17th, when the entire capital of £57,000, in 
10,000 ordinary shares of £5 each and 7,000 deferred shares of £1 each had been 
taken up, £5 per share had been called up on the ordinary, and £50,000 had been 
received, £7,000 being considered as paid on the deferred. Mortgages and 
charges, £44,738. 


Chilian Electric Tramway and Light Co., Ltd. (57,203).— 
This company's annual return was filed on August 21st, when 500,000 ordinary 
and 600,000 preference had been taken up out of a nominal capital o £1,150,000, 
in 500,000 ordinary and 650,000 preference shares of £1 each, nnd £1 per share 
had been called up on the preference shares, resulting in the receipt of £600,000, 
p NU ordinary being considered as fully paid. Mortgages and charges: 
£500,000. 


British Prometheus Co., Ltd. (clectrical cooking apparatus. 


manufacturers, &c., Kingston), (74,889).—A second mortgage debenture for £500, 
dated September 12th, 1905, charged on the company's undertaking and pro- 
perty, present and future, including uncalled capital and book debts, has been 
registered, Holders: A, R. Phipps and J. R. Bedford (trading as Rashleigh, 
Phipps & Co.), 147, Oxford Street, W. 


Electrical Bleaching Co. (1904), Ltd. (81,614). — An equit- 
nble mortgage, dated August 24th, 1905, to secure an indefinite amount, but 
stamped to cover £10,000, has been registered. Property charged: Messuages, 
tenements, mills, hereditaments, cottages, reservoirs, goits, lands, &c., with 
fixed plant and machinery thereon, at Tottington, Higher End, Lancs., (subject 
to £14,000 debts). Holders: Manchester and Liverpool District Banking Co., 
Ltd., Spring Gardens, Manchester. 


New General Traetion Co., Ltd. (47,321). — This company's 
annual return was filed on July 26th, when the entire capital of £870,000, in 
90.000 preference and 24,000 ordinary shares of £5 each, had been taken up. 
£250,000 has been paid on the preference, and £120,000 is considered as paid on 
the ordinary. Mortgages and charges: £980,000. A memorandum of satis- 


faction, to the extent of £18,700, of debentures dated July 8th, 1901, securing 
£200,000, has been filed. 


Sunbeam Lamp Co., Ltd. (25,498) — This company's annual 
return was filed on August 14th, when 1,765 shares had been taken up out of & 
nominal capital of £25,000, in 2,500 shares of £10 each. £10 per share has been 
called up on 908 shares, resulting in the receipt of £9,080; £8,570 is considered 
as paid on 857 shsres. Mortgages and charges: £8,000. . 


Llandrindod Wells Electrie Light and Power Co., Ltd. 
(48,340).—A debenture dated July 10th, to secure £4,000, and, as collateral 
security, & mortgage or even date were filed on ‘September 18th, 1905, pursuant 
to order of Court. Property charged (by debenture): the company's under- 
taking and properiy present and future. (By mortgage): Land at Llandrindod 
Wells, Cefnllys, Radnorshire, with buildings thereon known as the Llandrindod 
Wells Electric Light and Power Works, with all plant and machinery connected 
therewith, Holders: E. Jones, Trewythen, Liandinam; Mrs. E. Davies, Plas 
Dinam, Llandinam, Montgomeryshire; W. Jenkins, the Dean Collieries, 
Treorchy, Glam.; and G., R. Fraser, 81, Copthall Avenue, E.C. 


Foster Accessories, Ltd., London (78,619)— Issue on Sep- 
tember 4th of £100 debentures, part of series created October 9th, 1908, to 
secure £500, charged on the company’s undertaking and property, present and 
future, including uncalled capital (if any). Holder: Mrs. E. Sparks, 99, Great 
Eastern Street, E.C. No trustees. Previously issued of same series: £50. 


Chiswick Eleotricity Supply Corporation, Ltd. (38,854).— 
Issue on August 81st of £6 debentures, part of series created by resolutions 
of November 2nd, 1900, and March 8th, 1901, to secure £50,000, charged on the 
company’s undertaking and property, present and future, Moe eo 


capital. Holder: F. Hess, 2, Draper’s Gardens, E.C. N . i 
issued of same series: 489,900, pe i o trustees viously 


CITY NOTES. 


United Electrie Car Co. , 


Mn. GEORGE RICHARDSON presided at this company’s meeting 
held at the works in Preston ón Thursday last week. In moving 
the adoption of the report, he aid the directors were very happy to 
put before them a very much improved balance-sheet as compared 


with last year, when they declared a 5 per cent. dividend. They 
then had hopes of increasing the dividend, and he was happy to 
state that these had been realised. "They now proposed a dividend 
of 8 per cent. In going over the items in the balance-sheet, he 
said that the patent feces came to £921, and this increase was a 
consequence of their taking up certain improvements for their 
cars. The debenture interest remained at the same figure, but 
£4,315 had been placed to depreciation account, this being an 
increase of a few pounds. The net result’ was that the credit 
balance they had was £15,188, as against £5,546. They proposed 
to pay 8 per cent. dividend, less income-tax; to carry £2,000 to 
general reserve; and to carry forward to next year the sum of 
£4,062. They had kept the works in proper repair, and there stood, 
as a reserve for depreciation, the sum of £16,500. ‘Therefore the 
accounts compared very well with the previous year. The works 
were well known—they were not only getting better prices, but the 
number of cars was increasing, whilst the orders were most satis- 
factory. So far as they were concerned, everything was very 
satisfactory, and they looked forward with confidence to the future 
prosperity of the company. He had said nothing about the Hadley 
and Trafford Park Works, as this item would appear in the next 
balance-sheet, but the directors had no hesitation in saying that 
with the alterations they had made at these places everything 
would be satisfactory. "They, however, were not prophets, but they 
felt that the shareholders would agree that the purchase of these 
works was a judicious and tradesmanlike piece of business. 
Mr. JoHN Kerr, M.P., seconded the report, which was adopted. 


Mersey Railway Co. 


THE directors’ report for the half-year ended June 30th, 1905, says 
that the train mileage run during the half-year was 412,215 miles, 
as compared with 411,683 during the corresponding six months of 
19004. The number of passengers conveyed during the half-year 
ended June 30th, 1905, has been 4,862,378, as against 4,499,147 for 
the corresponding period of 1904, exclusive of season ticket holders. 
The total receipts from all sources for the half-year have been 
£43,537, as compared with £40,918 for the corresponding period of 
1904. The working expenses, exclusive of the charges for pumping, 
ventilation and lifts, have been £30,779, equal to 70°70 per cent., 
as against £29,752, equal to 72°71 for the corresponding six months. 
These charges for pumping, ventilation and hydraulic lifts, for the 
past half-year amounted to £3,949, equal to 9"07 per cent., as com- 
pared with £3,839, or at the rate of 9:38 per cent. for the corre- 
sponding period of 1904. Since the closing of the accounts for the 
half-year the 44 per .cent. redeemable first debenture stock, 
amounting to £249,276, has been redeemed by the issue of 4 per 
cent. Mersey Railway new first perpetual debenture stock in terms 
of the Act of 1900, and the contract with the British Westinghouse 
Electric & Manufacturing Co., Ltd. A service of motor-omnibuses 
to and from the stations of the company in Birkenhead is being 
arranged for, and will shortly be inaugurated. 


Willans & Robinson, Ltd. 


THE directors’ report for the half-year ended June 30th, 1905, 
reads as follows :— 

“The directors regret to say that the accounts for the half-year 
show a loss of £8,617 at Rugby, and £14,286 at Queen's Perry, or 
£22,903 in all. As the provision for depreciation at the two places 
amounts to £17,742 and £3,929 represents the valuing down of cer- 
tain stocks, the actual reduction in the liquid assets of the company, 
as distinct from a book loss, is £1,231. As the debit balance 
brought forward on the profit and loss account is £79,952, there is 
now a debit balance to carry forward of £102,855. The trade in 
high-speed engines has continued to be unprofitable, and the new 
classes of work taken up have not advanced far enough to produce 
any substantial advantage in the accounts. Of the gas engine busi- 
ness, it can only be said that while much expense has been incurred 
there is not yet sufficient evidence of a commercially profitable 
result to follow. As regards steam turbines, the directors are 
satisfied that a successful business is assured. The turbines which 
have been set to work have done extremely well, and this initial 
success will, in their opinion, lead to a rapid development of the 
business. The steel works at Queen’s Ferry were re-started in 
January, aid during the half-year have not only contributed to 
the general expenses of the business, but have yielded a small 
profit. The special steels made by the company are attracting in- 
creased attention, and there is a good prospect of satisfactory 
business in the future. The orders for boilers are sufficient to keep 
the remainder of the works employed upon the moderate scale to 
which it is at present considered advisable to limit operations. In 
weighing the real loss at Queen’s Ferry, it is necessary not only to 
take into account the amount charged for depreciation and for 
writing down of old stocks, but the fact that Queen’s Ferry is 
charged to the extent of nearly £3,000, with its due proportion of 
certain general charges, which, if Queen’s Ferry were not at work, 
would still have to be paid. The directors are satisfied that the 
best policy is to continue to keep the Queen’s Ferry Works open 
and to develop the business as opportunity serves.” . 


Yorkshire Electric Power Co, 


Tue half-yearly meeting was held at Ravensthorpe, Dewsbury, on 
Tuesday, Mr. Arthur Greenwood Lupton presided. 

The report stated that the first two turbo-generators had been 
erected at the Thornhill Power Station, and were now working. 
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It was expected that the third, which would complete the present 
order for generating machinery, would be installed during the 
autumn. The equipment for sub-stations at Thornhill, Mirfield, 
Gomersaland Pudsey was practically completed, ahd now in use. 
From the statement of accounts, it appeared that of the authorised 
capital (£2,000,000), £243,218 had been paid up on June 30th. 
There had been expended during the half-year £78,957, making a 
total expenditure of £226,399. 

In moving the adoption of the report and accounts, the CHAIR- 
MAN mentioned that 1,575 shares had been issued to the Callendcr’s 
Cable Co. in payment for work done. It had been necessary to 
organise a considerable staff to superintend the laying of the mains 
and the installation of the plant, and to canvass the districts which 
the company covered. That had entailed considerable expenditure, 
but it was bearing fruit in rapid development. Consumers to the 
extent of 900 H.P. were now connected with the mains. Agree- 
ments had been made with other consumers who would soon be 
connected, while negotiations were proceeding with other con- 
sumers fo quite as large an amount as those already on. Mr. 
Woodhouse had assured the directors that the revenue for the year 
ending June 30th, 1906, would meet all expenditure with the 
exception of depreciation and interest on capital. 
. supplying three textile factories and several collieries. He 

believed that local authorities were beginning to realise that the 
company could supply electricity on a much cheaper basis than 
they themselves could hope to generate it. Incidentally, the 
chairman stated that they had paid in wages in the districts which 
they were serving, £50,000. 

The report was adopted, and at an extraordinary general meeting 
‘which followed, the directors were authorised to borrow £80,000, 
and to secure the same by mortgage of the company's undertaking 
and by the creation and issue of debenture stock. i 


Mexico Electric Tramways Co. 


Str CHARLES Evan SmitH presided at the mecting of this com- 
pany on Wednesday. He said he had paid a visit to Mexico. The 
condition of the tramways was excellent. The cars were always 
well filled, and soon they would have to increase their rolling 
stock.. They had a lottery system in connection with their tickets, 
which p every passenger an interest in demanding and retaining 
a ticket witha view to the prizes given every month, the idea being 
to prevent theft by the conductors. There had been a tremendous 
development lately in Mexico. The Americans were pouring in 
large sums of money for industrial operations, and the introduction 
ef cheap water-power had given a filip to, manufacturing. 
The report was adopted. 


- Calcutta Electric Supply Corporation, — The 
directors have declared an interim dividend on the paid-up share 
capital at the rate of 64 per cent. per annum for the half-ycar 
ended June 30th, payable on November 16th. 


The number of units delivered to consumers during the four 
weeks ending August 25th, 1905, were 453,558, compared with 
339,738 in the corresponding four weeks of the preceding year. 


Hove Electric Lighting Co.—The directors have 


declared an interim dividend on the paid-up share capital at the 


rate of 8 per cent. per annum for the half-year ended June 30th 
last. The dividend is payable on October 16th next. The interim 
dividend for 1904 was at the rate of 34 per cent. for the six 
months, 3 5 
Eastern Telegraph Co.—A dividend is announced at 
the rate of 34 per cent. per annum, less income-tax, on the pre- 
ference stock of the company for the quarter ending September 
30th, and the usual interim,dividend of 1} per cent. on the 


ordinary stock, free of income-tax, in respect of .profits for the 
quarter ended June 30th. 


Stock Exchange 
appointed October 4th as a special settling day in— 


Yorkshire (West Riding) Electric Tramways Co., Ltd.—4275,000 44 per cent. 
first debenture stock. . 


And has ordered the same to be quoted in the Official List. 


Kalgoorlie Electric Power and Lighting Corpora- 
. tion.—The interest on the 6 per cent. cumulative preferred 


shares accrued from the dnte of allotment up to December 31st, 


1900, will be paid on October 18th. l 


Direct West India Cable Co.—The report for the year 
ended June 30th, 1906, submitted at the meeting on 21st, states 
that the net result of the years working is a profit of £4,182, as 
compared with £3,617 for the previous year. An interim dividend 
of 3 per cent. has already been paid, and it is now proposed to 
made a further equal payment, which will leave £2,382 to be 


carried forward. This will increase the amount at credit of revenue 
account to £34,311. 


Calcutta Tramways Co,— An interim dividend of 
3s. 6d. per share on the old shares (being at the rate of 7 per cent. 


per annum, free of tax), on account of the profits for the half-ycar 
to June 30th, is announced. 


Babcock .& Wileox.—The directors have declared an 


interim dividend on the ordinary shares of 1s. 71d. per share. 


Change in the Bank Rate.—The Bank rate was 


yesterday raised to 4 per cent, 


They were now - 


Notices. — The Committee has 
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STOCKS AND SHARES. 
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Wednesday evening. - 


, MARKETS ate drawing mote public attention than they were a 


couple of months ago, which is something that the Stock Exchange 
should be thankful for. Investment departments keep a rather 
anxious eye upon the Bank rate, but whether the anticipated 
advance in the minimum will occur this week or not, these notes, 
written on Wednesday at the close of the Stock Exchange, find it 
impossible to guess. "The Bank of England Court always sits on 
Thursday. The unpleasant sensation that there might be a rise— 
althongh the betting’ was two to one against a change—caused 
prices to remain merely steady, because it is thought that a 4 per 
cent. rate is practically inevitable this autumn. 

Railway stocks are somewhat erratic. A point rise in Central 
London Deferred makes the price 804. Assuming that the dividend 
of 4 per cent. will be maintained at the end of the year, as 
seems most probable, this Deferred stock now carries 3 per 
cent. interest in its quotation, its dividends being paid annually. 
This brings the price to really about 773, at which the return is 
over 5 per cent. on the money, a good enough yield from any’ 
British railway stock. South-Eastern Deferred stands at 57, and 
has received nothing since 1900, with good prospects of getting the 
same until 1910. Districts are 35, and, as we mentioned last 
month, had had no dividend since 1882, while the future outlook, 
even Mr. Perks might hesitate to describe as brilliant from the. 
dividend standpoint. Central London Deferred appears to be a 


. good speculative investment to lock up. 


Metropolitan Consolidated is a fraction lower at 90, and the 
Surplus Lands stock stands at 74. City and South London is 
still 41. l . . 

Four small rises in the Electric Supply tsection are difficult. to 
connect with the Olympia Exhibition. County of London are 
again 4 firmer at 9, and St. James's 3 at 144, bringing the price 
level with that of Notting Hill shares. The other rises are a point 
each in a couple of Debenture stocks. Metropolitan Electrics have 
fallen back 3 after a long, continuous rise, and the price is now 102. 
A few dividends are announced upon electric lighting shares, the 
Calcutta Supply Co. declaring an interim distribution at the rate of 
6$ per cent., an improvement of the fraction as compared with the 
dividend a year ago. The Ordinary are 94, and the new Ordinary 
94. The Hove Electric is paying at the rate of 8 per cent., an 
increase of 1 per cent., and here the price is 8}. River Plate 
Electric shares have attracted some little attention upon the issue 
of a good report, and the 6 per cent. Preference} shares stand at a 
guinea, which is a couple of shillings higher than when we men- 
tioned the investment as worth noticing. Kalgoorlie Electric 
Power and Lighting Preference rose to 18s. 9d. upon the announce- 
ment as to payment of arrears of interest from the date of 
allotment to the end of December, 1900. After this, there will yet 
remain nearly five years’ accumulation of dividends to be paid 
some day, if possible. 

Electric Constructions are } better at 24, and the manufacturing 
shares, which stand some chance of benefiting from the Exhibition, 
are firm as à whole. This does not include Willans & Robinson, 
where the Ordinary are £1, and the Preference 2, all but unsaleable 
upon the distressing report out this week. The Debenture stock 
is called 74 to 79. Dick, Kerr Ordinary are 8}, and the Preference 
61, and by a coincidence, the Ordinary shares at 8j yield 61 per 
cent. on the money. The company is doing well, as we showed last 
week, and there are rumours that it is taking a hand in one of the 
new concerns formed to exploit Japanese industries. Babcock and 
Wilcox Ordinary are better at 32, the Preference being 14; specu- 
lation in the former has waned of late. ` 

Notwithstanding the apparent steadiness of Anglo “ A,” there is 
a deal of gambling being transacted in the stock. The Preferred 
is 10s. better, but the Deferred fell a shade to 171. This, too, 
in spite of prodigal market manipulation that might form the 
groundwork of a sensational serial story, if trade journals should 
run short of a plot. Western Coast of America Telegraph shares 
are yj; up at 14, while Direct United States shed the small amount 
they gained a week ago. Eastern Telegraph Ordinary lost 4, but 
Amazon shares improved to 34. Movements in the Telephone 
group are restricted to. 10s. fall in National Deferred to 108, and a 
diminutive rise in Oriental Ordinary to 174. 

Further weakness manifested itself in Anglo-Argentine Tramway 
Ordinary, lowering the price to 855, and Belgrano Ordinary are 
also easier at 32. British Electric Traction Ordinary fell ł to 93. 
There has been a good demand for Hastings 44 per cent. Debenture, 
the peice rising to 1014. London United Preference are 10, and 
the Debenture about 1014. British Columbia Electric Deferred is 
1214, and the Preferred 1053. Capes slackened to 18, and at 92 
Calcutta Trams are without change. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Stock a Closin Closi Ri 
ividends for the last d E week ended n 
NAME. PE D Quotations Quotations : or 
a four years. Sept. 0th, | Bept. 27th. | SoBe 2b. | Fall — 
1902. 19083. | 1904. | 1905.5 :|:Highest| Lowest, 
African Direct Telegraph, 4% Debs... T ..]| 100 4% 4% 4 $5 99—102 99 —102 "m T T 
Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 Nil Nil Ni si 3- 3 3— 3 RS x +} 
Do. do. 5 % Debs., Nos. viu qi: d. | 100 | Nil Nil Nil - 82 — 87 82 — 87 " ka i 
Anglo-American Telegraph z x .. | Stock | 60/6 61s. 23% 298. § 61 — 68 61 — 63 63 61 "T 
Do. do. 6 % Pret. .. = we | Stock | 6% | 695 | 5$% 68s.§ | 1074—108: 108 —109 108? | 107 * i 
Do. do. i Deferred x .. | Stock 1/- 28. Nil $ 17g— 17 17 — 17} 17,5 1643 - 
Chili Telephone, Nos. 1 to 44,000 5 | 6 % 1% | 8 % P a 7 kh 4 j TÀ| . 
Commercial Cable Sting. 600 year 4 % Deb. Sk. Red. Stock 4 4% 4 - 97 — 99 98 —100 9t 983 +1 
Cuba Telegraph | : Ee x ja 10 64% |10% | 5% - 9 — 94 9 — T . s 
Do. 0 % Pref. ox a T 10 10 % 5% 110% x 1745— 18 174— 18 ii P " 
Direct Spanish Pu Ord. um 5 4 4% 4% 4 X3 l A T - i 
Do. do. 10%, Cum. Pref... 5 10 10 $ 10 $ 10 9$ 9 9 91— 9 T T 2 
Do. do. 44% Debs.  ..  ..| 50 2 44 44‘ 44228 | 100 —103 100 —103 % T T s 
Direct United States Cable 20 176 8 ity - 12 — 123 114— 123 12à 12 - à 
Direct W. India Cable, 44 b Reg. Deb., 1 tol, 200, R. 100 44% 44% 4476 e. 100 —102 100 —102 e T sa 
Eastern Telegraph, uy Stock 7 & 1% T% 5 o3 1444—1474 144 —147 1464 144} — 4 
Do. 2 Pret Stock  . 100 84 3495 | B% | Sys | 90 — 92 = 914 90 D 
Do. Mort. Deb. Stock Red. Stock | 4 4% | 4 4% § | 108 —110 108 —110 1 1054 i 
Eastern Extension, Australias, and China Tele. 10 7 7 & 7 - 133— 141 13j— 14i 14 1 
Do. 4% Deb. Stock .. Stock 4 4% 4% 106 —108 106 —108 TR ix 
East & 8. Afric. Tel., 4 % Mt. Db., 1 to 3,000, red. 1909 | 100 | 4 4 4% 1014 HA—101 je . 
Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 $018,000 25 i9, | 4 4% 1011—1034 101 103476 e 
Globe elegraph and Trust  .. sa i 10 /|43167*| 54 bp? . 1 11 1 ll - 1044 Ts 
Do. do. 6 % Pref. C| 10 |6% | 6% | 6% 14i— 14 14j— 14, lá | di 
ES Telegraph Au ARP ie AE 10 12496 | 15% | 24% si 35 — 36 35 — 36 i - 
alifax and Bermudas Cable, 1st Mort. xd Pe 
d Debs, within Nos lio 1200, Rodi} | 100. | 44% | 44% | 48% Hera ee n s s 
Indo-European Telegraph T - 2.1.25 10% |109$ | 13 9$ a“ 524— 54} b24— é 544 541 PES 
Monte Video Telephone Co., Ltd. Ord. Š 1 8% 8 % - zx T - .: zm 
National Telephone, Pref. Stock — .. — ..  ..| 100 6% | 695, | 6% | 69,5 j| 1129-11 1124 -1134 iud 1124 | e 
| Do. do. Def. Stock " ..| 100 44% 5% 5 5%% | 107 1 107 - 109 l 107 -à 
Do do. 6 ? Cum. Ist Pref... , 10 6 % 6% 6 6 %3 134— 141 134— 144 -: e z 
Do. do. 6 9 Cum, 2nd Pref. :. 10 6% | 6% | 6 6 X8 12 — 13 12 — 13 pr ^ 
Do. do. 5 % Non-cum. 8rd P., 1 to 250,000 b de 5% | 5 5 963 5a— 5j 5g— 543 5j oe 
Do. do. 34% Deb. Stock Red. .. | Stock 84 84°% 84 E 011—108] 994 —101 - X T 
Do. do. 4 95 Deb. Stock Red. 100 4% 4% 4 $ : 1044—1 d : i 
| Oriental Telep. and Elec. 1 to 171,504, fully paid 1 6% ere oi Li lrn lł— 1 . . ul 
Do. do. do. 6% Cum. Pref. 1 6% | 6 6 a lh— ls lea—_ lra e . z 
Pacific & European Tel.,4 96 Guar Debs.,1to1 000 100 4 $ 4% 4 100 —103 100 —103 e" is : 
Reuter’s . m 8 b 5 $ 59, à 8 — 8 — 8} Tà 7i í 
| Submarine Cables Trust ` ; . ee « | Cert. | 6% | 6 6 96 i 127—130 127 —130 is : . 
United River Plate Telephone, b 7 46 8 8 96 è 7— 1 7— 74 T ag - 
Do. 5 % ( sum. Pref., Nos. 1 to 40,000 b 6% | 5 5% bs 2 5 S 5 e . - 
Do. do. X; Debs. .. , Stock b LA 5 5 % = 1094 —111 1004—111 - a wa 
West African elaaveoh, Shares 10 2 4% 43% ne 10 — 10: 10 — 10 ig - ri 
W. Coast of America, 1 to 30,000 & 53, 001 to 53, 008 24 Nil Nil il ob H ĝ— 4 T gs + 
Do. 4% Debs.,1 tol ,500 guar. by Braz. Sub. Tel. | 100 4% 4 $ 4 - 100 —102 100 —102 - T à 
Western Telegraph, Ltd., Nos. 1 to 207,990 10 7 -1 7 , 14 — 14 14 — 14 145, 14,3, id 
Do. 5 % Debs. 2nd series, 1906 | 100 b b 2 5 $3 101 —103 101 —103 T ii i“ 
Do. do. 4% Deb. Stock Red. .. 100 4 4 4 94 sx 1024—1044 1 -1044 "T ee "S 
West India gom Panama Telegraph .. m : 10 Ni Nil , ti— 1d i 13 " E x 
Do. do. cm ef. -..  ..| 10 [e 1% OR i üj— 9 — 9 SR. T 
Do. do. Cum. 2nd Pref. ; n 10 i Nil il vs 7— Th 71— Th E si : 
Do. do. 6*5 Debs., Nos. 1 to 1,800 ..| 100 5% 5% 5% “a 101 —104 101 —104 . os , 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
i i 
ritish Aluminium 7 % Cum. Pref. .. T b Nil Nil Nil ii 4 EE 541 Bh s. 
gs do. “A” 6 % Cum. Pret. . bows b Nil Nil Nil. i 4 4$— i "s gs 
Do, do. 4% Funding Certs. 5b | .. A ud i 2 » 2 "o as 
ni do. b % 1st Mort. Deb. Stock Red. Stock b j 5 $ 5% " 99 —103 99 —-108 Wi Rus a 
ish Electric Traction : ix 10 8 6 6% , 4— 93 9 — 92 A | — 1 
m do. 6 % Cum. Pref. ..  .. 10 6 «X 6% | 6% : 104— 11 104— 11 1 là jo. 
Do. do. 5 4, Perp. Deb. Stock .. | Stock | 595 | 5% | 5% m 123 —125 123 —125 121; 1244 = 
' Do. do. 4% 96 2nd Deb. Stock Red. | 100 wa "TH 4¥% T ' 99 — 101 99 —101 99$ A 
British Insulated and Helsby Cables — .. | 5 |10%.| 8% |8% | 8 Xs - 8 bi 61 $ s i 
Do. do, 6 % um. Pref. T T b 6 & 6% 6% 6 958 = 51— 6} 5k | o. 5 V. 
Do. do. 44 Jo let Mort. Deb. Red. | 100 44% 43 44% 44%,8 | 103 —106 103 —106 1034 "M 
«Browett, Lindley & Co., n| £ i | Ni NE .. 2, — tau | oc E 
4 Do. ' do. 6% Cum, Pret. ..| £1 | Nil | Nil | Nil | :: | 14/6 tolo | 14/6 to 15) * E 
Brush Electrical Engineering, Ord., 1 to 105, 781 . 2 Nil Nil Nil; .. — À— i S " ae 
Do. Non-cum. 6 9, Pref. . b 2 6% 6 % 6% | .. 1li— 1 li— 1 s xx v : 
Do. 44 % Perp. Deb. Stock .. | Stock | 44% | 4% | 43% " yl — 94 91 — 94 l » : 
Do. 44 % Perp. 2nd Deb. Stock | Stock | 44% | 45% ir AE W — 81 73 — 81 vs n EN 
Callender's Cable Construction shares oe 5 15 % | 124% | 124% MEL 10 — 11 10 — 11 ks ie i 
Do. do. 6% Cum. Pref. 5 5% 5 5% T og— å b ox " 
Do. do. 44% lst Mort. Deb. Stock Red. | Stock | 44% | 4k 44% | .. =| 109 —111 109 —111 " s is 
| Central London Railway, Ord. Stoo ` .. | Stock 4 4 4% 4 € 90 — H2 90 — Y2 91 T á 
Do. do. 4% Pref. look .. | Stock | 4 & 4 & 4% | 4% | 101 —103 101 —108 1024 - - 
Do. do. Def. do. .. -. | Stock 4% 4 4% | ss 18 — 81 82 — 85 SOA 80 44 
City and South London Railway T i .. | Stock | 33% 22% % 2 9,8 40 — 42 40 — 42 T ex TA 
Deben pios & Co., P z ain van ene 8 b % 24% 944, |. lġ— Wk li— 1$ 115 
96 lst Mort. Reg. 8., 1 to | " " 
| goo of £100, and 901 to 11,000 of £50 Red. | e| 5% | 5929 | 5526 | -- Pesca. p 95 1006 37 2 
| Edison & Swan Utd., ncs shra., £8 DE 5 Nil . Nil ea -— la— 13 làÀ— 1 - T€ 
Do. “A” shares, 01—017,139 b Nil Nil B | - 2 — 24 2 — » P 
Do. 4 % Deb. Stock Red. 100 4% 4% 4% , 83 — 88 83 — 88 : ie i 
Do. 5 % 2nd Deb. Stock Prov. Certs. all pd. | 100 5% | 5% | 65, f 89 — 94 89 — 94 . , : 
Electric Construction 1 to 112,100 . 2 6 % 4% Nil À $— 1 0 2— 1l vá sx 
Do. do. 7% Cum. Pref., 1 to 831,390) 2 |7% |7% |7% | . lj— 2} li— 93 i Db 43 
Do. do. erp. lst Mort. Deb. Sk. Stock 4 4% 4% - 92 — 95 92 — 95 Ds " d 
General Electrie.Co. MENHS Cum. Pref.  .. 10 ó “5% 6 - 94— 10 10 i 7 T 
Do. do. Mort.. Deb. . .. | Stook 4 4% 4% ju 97 —101 97 —101 ON s a 
Henley's(W. T. A Telegraph Hints Ord. .. .. b 20 $ 1% 115% 10%§ 12 — 13 12 — 13 va as et 
Do. Pref. 5 % |. 44% ie “a Sa— 53 bÀà— 53 5] , sù 
Do. do: af Mort Deb. Stock | Stock | 4 o, [| 4àd, | ab | .. | 109 —11 109 —111 .. Hu i: 
| India- Rubber, Gutta-Percha & Telegraph Works. . 10 10% |10% 5%, | 24% 8 154-- 164 154— 164 15/5 i e 
Do. do. 4% lst Mort, Deb. 10 | 4% | 4% | 4%.) .. 109 —103 99 —102 xd ; l i 
{Liverpool Overhead Railway, Ord. . 10 14% 13% 14% | N 21— Z4 2i1— 28 $ es ~} 
Do. do, Pref. 412 paid 10 | 5% | 595 | 5955 | 5965 9 — 9-— 94 : 
Telegraph Construction and Maintenance 12 20% | 90 Kd 15 9$ ee 834 — 994 — 9854 4 I 
Do. 4 % Deb. Bda., 1 to 1,500 Red. 1909 | 100 4 49, | 4 D 102 —104 102 —104 À 
TAR & City Railway, Ord. Stock i. ..| 100 Pr 8896 3% | 8 965 90 — 02 — 
* À period of nine months. 1 Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. § Interim dividends. 
«4 From Manchester Share List. 
m — 


Bank rate of discount 3 per cent. (September 7th, 1906). 
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SHARE LIST OF ELECTRICAL COMPANIES (cntinued)—ELECTRICITY SUPPLY COMPANIES. 


Btoc ` Closin Closing Business done ; Rise + 
Present l NAME DE. Dividends for the Quotations Quotations week ended | or 
Issue. : Share. last four years. Sept. 90th. Sept.27th. |Sept. 27th, 1905. Fall- 
— t | 1902 | 1908. | 1901. , $1905. : " — [Highest Lowest. 
29,877 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 8% |10% |10% .. 9- ! a l m TN T 
10,623 Do. do. . 7%, Cum. Pret. 5 7 q 7 AE nt 37,10 i Ia 
288,782 | Central Electric Supply 4 % Guar. Deb. Stock .. | 100 4 4 4 | 1 2:108 Par T 
80,000 | Charing Cross and Strand Electricity Supply 2 E 10 8 8 | 5b 968 cm 4 it ü ag 
80,000 Do. do. do. | 44% Cum. Pret. 5 4*5 y, 4 : : bà— 4 
10.000 Do. T City Undertaking " 44 9X, Cum. Prf. f 4 4 i s i A 41— A " | 
Do. * ae es oe ee se e. 4g— es oe ee 
850,000 Do. do. 4% Deb. Stock Red. .. | 100 4 4 4 .. | 109 —105 , 103 —106 104 | 104 | .. 
44,436 | Chelsea Electricity Supply, Ord. " s «s b Hi 6 4 Jet PE aT. x P t. T a 
150,000 Do. do. 44% Deb. Stock Red. .. | Stook | 4 44 A 08 — n a üa| ial t 
70,595 | City of London Elec. Lighting, Ord. 40,001—110,5065 10 5 5 6 ce n — n TEN 
40,000 Do. 6 % Cura. Pref., 1 to 40,000 .. 25 10 6 6 6 Er ER aa Mn i D 
400,000; Do. 6% Db. Stk., Scrip.(iss.at115)allpd. | .. | 5 5 5 | —128 124 —128 i | 
800,000 Do. 44 % 2nd Db. Stk., Prov. Crts., all pd. | 100 43 4h 4 ] 104 — 9 : mE 
40,000 | County of London Electric Lighting, Ord. 1— 40,000 10 4 4 4 968 i : satay i5 
00,000 E an DU gee E a A 111 —114 111 —114 1123 | 112} |... 
400,000) Do. do. % Deb. Stock 5 a 4 4 4 zh 1 =Ni n 1 
260,000 Do. do. 44 X 2nd Deb. Stock .. | Stock | 4 -2% 5 e| 
20000 Edmandson's electric ak rk on T TATE . 5 i k j | hu of 62, 62, 

, . 0. um. e eee ee ee " -— 

800,0001 Do. do. .44 % 1st Mort Deb. Stk | 100 4à 43 44 i 106 —108 107 s 108 1073 , 41 

21,000 | Kensington and Knightsbridge Electric Ord. E 5 10 12 12 FC «uu M n E í ; 
196,000 Do. do. do. 4% Deben. Stk. | Stock | 4 % 4 À 4 | 7—10 um : ot 
111,000 London Electric Bupply Corporation, P: VAN : 2 a 2 | rm d ra d i , 

, . (07 0. e e.. | — E ` 
871,895 Do. do. 4% 1st Mort. Deb. Stk. Red. | Stock | 4 / 4 / 4 pt 99 —102 99 -10 1004 " | a 
100,000 | Metropolitan Electric Supply, 1 to 100,000 .. T 5 1 10 10955 9j — d 0 ba 5 zo | 

76,121 Do. 44 % Cum. Pref. 1—71,106, £3 pd. 5 4 P % 44% | .. iE im zn i v 
220,0001 Do. 44% 1st Mort. Deben. Stock .. 2 4 44% | 44% | Dr icu ; ; | 
250,0001 Do. 4%, Mort. Deben. Stock Redem. | Stock $ | 100 = 02 im am et o 
250,000 | Midland Electric Corporation, 44 95 1st Mort. Deb. | 100 4 4 4 4 i 100 — Tus EET 

59'000 Nosne J nec S oe Mort.Deb...  .. 100 i 2 i 3 100 —102 100 —102 l | 

, e . A 8 o . e eve ee M. - ? ee 

40,000 | St. James’ and Pall Mall Electric Light, Ord. — .. 6 149 143% i | 10%8 | 131— 143 14 a 15 1 i s| Mi | +3} 

20,000 Do. do. 7%, Pref. 20,081 to 40,080 5 1% | T% | 7 | TKX UE. s E " 
150,000: Do. do. 96 Deb. Stock Red. .. | 100 d^ 8495 | 34% | s — : 23 Sa $ pa 

12,000 | Smithfield Markets Electric Supply, Ord. .. — .. 5 2 % 49, |'49, f 2i d1— E i x , 

50,000 Do. do do. 4% Deb. Stock | Stock | 4 4% | 4% | 16 — 76 — o 'à ; i 

65,000 | South London Electricity Supply, Ord. — .. — .. | 5 | 19% |8% |4% | 4 . i ;: 
100,000 | South Met. Elec. Lt. & Power (Ord.. m e» 1 Nil Nil Nil | t— ,] Vm : E : 

50,000. | (Late Blackheath and Greenwich 417% Pref... IN 1 Nil 7 2 7 1 = 1^ A lo oas 2s . š 
100,000 Dist. E.L.Co.) 44% 1st Deb. Stk. ; 100 44 4} 43%, | l x (9 3-10 ud - : 

80,000 | Urban Electric Supply, Ord... ih me zi | 5 5% 5 g b bà bi — 5a i f 
80,000 Do. do. 5% Cum. Pref. .. is m b 96 5 5 etka "E: ‘ene i M MN. 
200,000 Do. do. 44% Ist Mort. Db. Stk. Red | 1 Be j a | "n 0 Ts o6 is | 
110,000 | Westminster Electric Supply, Ord. .. 35 " 5 12% | 18% | 14% 3%§ 23— p án a | 

28,151 Do. do. 5% Cum. Pref... 5 5% | 5% | 5%... 6à— nu 

Shares not officially quoted :—Mackay Companies, ord., 484—414. Pref. 764—77. 
+ Unlegs otherwise stated all shares are fully paid. § Interim dividends, 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
Fort- | Receipts for | No. Route Receipts for Route 
Locality. night the l of Total to date. miles Locality. the Total to date. miles 
ended. fortnight. | wks. open. fortnight. open. 
ee EE E oe E i | | * É | » 
£ | £* | £ £* + | 08 | £ o0 28 || 
Aberdeen... .. | Sep. 23 | Es = zi | n rn pes att | man CEDAT end Dist. Bep. J | ene i+ t z a j^ 2,895 | d 4 '8 
xia ‘ — 4 ee ee ee} i i 9 ee e. 
Bua 0 Serum FE LG i4 69, Be | 21T | 1528,18 12 Coh .. i 50» 22, 1,020 — 29 B , 18,780 + W9 9E.. 
Birkenhead .. » 9241, 9,0007 — T 25 ee S 493 PA ds pense sc eo» 2 | s t i 5 ern s i^ d t 
Blackburn .. |» 2901 2,077 [+ 2) | 268 "a. + 7). 4° signe arwen is "rq MAL £m e 651 ur BB: 
Blackpool Corp. st E) 21 9,435 I 362 25 ne i + 2,150 M 8T. oe DONE ee 2 died 92 9.796 ut 906 i 66:204 — 402 485 R 15 
n AT Low r 53 M | TB. a i'l | Dundee |) | L*90| 2048 « sisl 18 | 16483 .. |... 
Bolton : Lo hem eo oa | Masc 114 526 | 51140 4 1/859 28 41 || Ent Ham O 0| Do DnS |+ 279! 25 | 21,826 4 2,109 675... 
Bourn iar Bary ae | L1 ..  H391(4 B3] Glasgow 1. | " 29 389 | $1,181 | 16 253,958 411,900 76 +415 
radford ^ — 7| 7 a| sio — om 35 | nées | 5,792 | 48. | .. || 1Gloucester..  ..| 4, 90!  999:-- 43,4 | 800 .. 15 '.. 
Brighton .. |] , A| 2274, .. 1926 | 99200!  .. | 955|.. | 1Halifam o  ..| » 13 | 2,895 n 126 | 244 40,219 + 18m 81 + 
i d ee ee E ee os. + * i »u NT 
Bristol — .. /..| » 2 10,067 | 390 | .. 28-5 Huddened os] s o oer oa da - EET 
| Ilford. .. . » 2| BBB+ 5 2 12,999 | + x lbs 
i eo ee 20 are 8, AUT i P E ee 
Brit. Elec. Trac. Co. aih iy a ad 99 969 |— 91| 25 12,292 |— 1,436 , 10:5 | .. 
Airdrie .. Sep. 15 467 + 49] 87 D + RA 2 5|.. Isle of | Thanet Pes 23 ium X p- B8 | 97400 — 3,784. od ie 
Barn 5 ‘ae : n) TRA e ee ae ee ee ee ee oe 
Barrow |. " is] male 5| | 9l2|- 1,976 531] .: Lan'kshireTrm.Cg | » 21| 1,833|+ 343|38 | 27,549 + 3,007 | 125) + 39 
{Birmingham (City) ,, 15 | 10,266 -- 229 | ,, | 200,946 , + 3,291 | 14:5 Leeds faced “gy d pt + 168 a pe + 3,181 | 89b. 8 
Bech d E uc = z9. ” 17:310 T Ms S85 Ll aes eee | 21,672 |+ 371, 87 | 993,020 |+ 9,096 | 104 | + 1 
vonpor e 5 = ” , — 42 . L ant i : : 
Dudley—8to'rb'ge! |, 15 | 1,968 |+, "m " per t 125 : abs EOC i ” E. a gai: " E TOM | MH t 3 6 
QM sui ap Ep dE 9$ . 8,741 | — 989| 65; .. || Manchester .. . 23 (25,7) |+ 477| 26 | 330,943 714,64, .. |.. 
Genk oF one 7 US » | 93949 95 | 1 d Tt o 983| "7596 4 904| 25 | 9729 + 3,46 |... |... 
Hart Menai A ee i Mic 4 " | aa | - Phos 6n Nenport" >» 23| LIS9'+ 107,25 | 15496 [+ 2,994 | 5/4 15 
> oe [] Car , — li, 3) * : , , s 
Kidderminster .. | » 15| 976 "m , 4676 |— 367, 45|.. | Oldham, .. n 24| 8828+ 062] 36 | 49,391 1L 718 25-96 | .. 
amington ° 3? 15 396 SH 1125 oe ymout we oe os ee a on es [ors A 
Merthyr .. "m 15 8855 |— 32,897 7,099 | — 3874) 9:9[.. Pontypridd .. as » 23 806| .. 25 |. A24 T5. .. 
 iMetropolitan .. " 15 6,638 Ted m ARA vag : be EON ix - MES eu + E 2 | Dd E l ~ M 
Olim Ahi " q8| nime n|» | æ} 296/913|;. | Roehdale | | 5 23 LT6|*174 | 25 | 19,068 [15,347 diss | s 
Sou n. E d ME Ete a eal Or tee a mae) alt tat C || as) 
Sevier PES EC is | ile 16 » | m9 l F aalas) 2. | Shefüeld ^. à H| 9,912 | 4 662 26 120,708 n [35-75 | -1's 
E Y D oe 8 , S æ % , Eg v oe oe 
Bouthport " | gw lt xin |gs] alea.) | Gouthendbmbea `! July 20 | 1009 |. 67/17 |- 6596 |+ 468 | 6.35 | 7 
South Staffs. | » 150 1570 + 215, , 26,737 + 508 18°87) .. {Stalyb’dge,Hyde,&c., Sep. 16 XE E 1 | 24 16,164, fd Ert 
Swansea |o» 15) 1745 l+ 641] ,, | 26,253 | + 5,855 55| .. | tStockpor& .. — .. | 5 15 a e eee Md 
PRO " as) soi sol" | MEN |—i2 ise! ll | oema i 5 D 30 | 208 | 295 | 5861 a o 
eee UN : ld Eie + mi" [ 5999 | + 506 | g it ll Tyneside | 000 0» 20 MM — Um as | 16,055 |+ ris iem] F 
Wolverhampton D.| ,, 15, 8581+ 956, ,, | n | + 158 14715; t Warrington 22 | P "en | ron | a is fis isi Ba v. 
t Worcester. . ee » 15 | 742 t 25 ” | eo + 630 5°75 West Ham .. ee | T 20 1676 i 168 24 | 20 753 , 10 
Wrexham .. vin 15: 2388 — 17 ., | 3,811 '— 855 4 Wolverbampton .. " (b i+ | i T ET 
Yorks, Wool. Dist., ,,, 15 | 1,401 + 2H, | 24,153 | + 2007. vi | | | l | 
ot A MN | | | | | Cen. London Rly. | Sep. 28 | 12,156 '— sos 12 - oe = LTH ab " 
Burnley & EM =: 5 | Sep. 23 2,829 | t 218 RI | T5 n Cit & 8. Lon. Rly. ($) 24 | 4, Ir 0x 5 € —. pa gi te 
Burwona v at me num E] iat |—iloumy P2] Debina mys aa) Ey 3B NIC m iz 
e E " 16! 4m] —190:0( 21 | 5251 4 ^21 158 . L'poo!Overh'd Riy. | ,,&24 | 2,970 — 120 | .. | 90935 — “GHB 
Carlisle iy ee 23 | 885 - 6. Js | THR I— o 4ST us |. Mersey Railway ..| ,, 23 | 2,165 {+ 901] 12 | 18,585 1,838 | 45. 
| 
ee Ses ee ee ee ee eee MEN | z ee EE EE 
* Compared with ‘the corresponding period of 1904. t One week only. | | Includes horse and other receipts, 
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EXPORTS AND IMPORTS OP ELECTRICAL GOODS DURING AUGUST, 1905. 


p PM 


THE returns of the August exports of electrical goods and material 
do not present a very favourable index to our trade ; the value 
having dropped from £128,560 in July to only some £98, id in the 
month in question. 


This decling is particularly. notice: 4 in the leading ‘items, ' 


machinery and cable exports alone showing a decline of some 
£22,000 in value. 
Ou the other nand, the total of the imports is some £9,000 more 


Registered Exports of British and Irish 


PIN R El) ee | 


than in, the previous month, amounting to £115, 949; the increase 


-beiug apparent in miscellaneuus goods and teleport material, and 
- His some consolation to find that cable and machinery importa, as 
‘well as exports, show somewhat reduced values. . ani 
During the month no exports or imports of electric tramway 
material were recorded, and our only recorded telegraph export was 
ls wireless apparatus to China. 
. No particular changes are SHOWH in tlie cuia dnt purchasing and 


importing countries. 


Electrical Goods from the United Kingdem. 


to : = —— Si^ los 
á ^ Bh 303) . & : EE : ofl m 
| l ! ig S2.| wein B $$ eb pose] om EEIE ib 
Country receiving exports and importing. l Ssg 9 EO rir o oad $5 #3 2 Bee TLE 
| ea gee) bas] E | BE) gg | 35 | d | S83) $53 
2 & EX 22 $ | m 
d "im j$'5. d ld A; n, ae | — IM 
| i 3 ' : | | | 
Russia, Sweden, Norway and Denmark... ' 1 i | RT, | p | “20 | B Gri Bs A ‘al ale | ae Tm | E 8 
, ’ A. cee ; i | "T sane ] , zs | S 
Germany... Tb | 364] .. 2) 29; 472 l 377 50 " | 257)... z 
Netherlands.. T s | 206. | -150 293 |... 3 79: : | 78 | | 2 
Datch Borneo and Indian Possessions 134 T 5 "TE 190 M CUP EET d. des 
Belgium "d a | 105| .. JS i 9| LU 35 | 3 
France > . | 598 7| 172 22 10: 594 | 64s . 4 19 | 8 
French Indo-China l i n Ci 64 a | Ti " » usc o sm qu 
Portugal, Madeira, and Portuguese Africa 19 410 93 281 763. 809 .. | 1380 bal | " 
Spain and Canary Isles ... ; | 170 5 106 '  ... 6 | 262 " hi - 2,000 d 
Italy and Austria-Hungary | RM " ^ 29 |... | 218 45 - a | 56 h 
Greece, Bulgaria and Roumania .. 3 DN 107 aps 244 EX gus rS | 
Egypt a fda ae | 303 40| .. 10 |- 150 . 168 10] .. 20 |. “a, 8 
China and Siam | 292 25 468 80 | . 480 593 196 —- Tm set M 
Japan | 48 | 1480| M 53| 1085| .. | .. 547 | 7I. 
U.S.A. , Philippines and Cuba... dec 6, G45 85 "15 161- 40 52 E mc mu o B 
Mexico Colombia, Panama, Pern and Uruguay 64. . 69 13 te MN 1,460 11 | ix IT | ie A 
11) i ss ee "me die ; PP : Hs 27 53 eos 915 4 En m et 
Brazil Bb ue. Au m Xe gh | 471... 1| 7. 265) 28| L512| 683| er ep B, 
Argentine ... RS 281 459 786 40 .. | 92,889. 15 e. 3 180 110 i > 
Channel Isles, Gibraltar, Malta and d Cyprus | 1,497 78,7 49 - | 29 317 Se U' ons. 304 2» E 
British West Africa ae E: DA M DTE wie ae 
Re il Good Hope | 1,166.| 4,0023 | 422| 327 | 291 | 1,080 60 NE | x 979; gg 
a 962. 3117 1,120 238 951 , 4,079 81 22 5 150; -—* 
Zanzibar, Brit. East Africa, » Mauritius and Aden 68 n PA | (3 | W | 150 87 is 120 | "- Se 
India... "E 1 2138 | 2,366 | 1,452 | ae 670 | 9,172 44 | 563 80 873 | g 
urma 92 |- ... 82: IB) .. | 3 " 16; .. is a 
- Ceylon ; : 27 | ei 216 | Dos Add 15; we , 29; ..| y 
Straita Settlements: : 450 | 1,929 257: 23 | 7: 1,102 2 | 2' 477 | 76 | e 
Hong Kung .. 93 | 2,745 | 124)  12| ..-! GO} 13! .. 7 74 | $ 
West Australia : | 619 | 1,016 234 | 185 |. | 9291 3 46 | We 35 fg. 
South Australia - .. 35) 33| 162 28 |. arlo 1761 4, oe oe: 
Victoria i - 543! 101| ~.. |' 946| 90 | 1,518 19 ` 28M due Qd 
New South Wales ... 1,580, 9602] 778 | 516, 77, 1,330 | 81: | 978 ^... | & 
Queensland ... kis 1,404 e T nd 201—961 ZA up me "n o 
New Zealand 406 | 2,926 | 367 | - 41 | 33 | 349 340 | | 4717! 09. Z 
Canada . s E Ns 83 8 x 321!  .. c ace quie | 
British West Indies and British Guiana - | 240 33 m" | 134 | 13 dn 5 | 35 |... | 3 
za i - ' 7 9 
| Total, £ m 410 20, 408 3L 3,512 | 4,335 | 32,657 Ts 923 | 608 | 6,354 | 5191. Z 
E ! "T 2 


Additional exports : 


iegistercd Imports into the United Kingdom of Electrieal Goods from all Conntries. o M 


China, wireless telegraph material, £1,000. 


-— — 


NE | p ow EUR 1 EUER ee £o 
Norway, Sweden and Denmark : oe d x 172, -75 | l 237 | TFET 9705 25 9,2731 | ... | 
Germany pn c i. dot au 7 6,877: 9,272; 615 120) '.. | 8117 | 1963. 123, 1,645) .. . 
Holland /.5 5 28 70e 0e oe 0 | 6912312] 13405 — 48. 40,0 5135 2 30265 0. 5 0 
. Belgium "On Ys E ... 112,223 | 970 | s. 04 1,173, 80 11,448 322 987 1450, .. | 
Pance. e 2 "1 Ut ase utn. . seo 6,328 | LIN E 139°! 1,080 © 2232 | 357 2469 | .. n 
Austria-Hungary .. 7. c. ce. ENE x84 i ui. 5 ed e AALS has - EET. 
United States t" Spo6,897 5... | 231 306' 196 14175 | 55 192 | 8| 496, 
: y aeiia 7$ - = -e Moe E | dh 
m - Total; £ inis 10901 T 2,321 oe ` 1,8396 !37,353 | 2,374 7 6,897 (12, 834 | Es | 
P a tees Eo | 
Registered Re-Pxport ef Fo! vets and Colonial Electrical Goois fi om ‘the United Kingdom. E 
Various countries, mainly as above d 626. id | 589 | 113 É oe Ee ‘BO. | 2909; 3 i: 183; 07b i dax ei ge 
ev — | gui : OSS, SER! 
b i . i i as Pos 
Toran Exports: © Porat RE-EXPOBTS: Toray. on: e 
£98,362 £6,148 - aen " IP 
"NorE.—The amounts appearing under. the T, headings are classified according to the Customs returns. The first and 


third columns contain many amounts relating to “goods” ” otherwise. unclassified, the latter, doubtless,.consisting of similar 
materials to those appearing in adjacent columns, 
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‘UP-TO-DATE ELECTRICAL POWER DIS- - 
O77 7o CTRIBUTIONS 70 


AZ x d». 


Uo Be RD. GAMLEN. 


IT is.now about 28 years since electricity was first generated com: 
mereially. With Mr. J. W. Swan’s discovery of the carbon filament 
the incandescent lamp offered at once a solution of the problem of 
internallighting. . Not long afterwards, the first early attempts 
were made at electric traction. 
Developments soon came which not only made the working for 

lighting better, but also made the supply of power a possibility. 

. The immense value of a power load became at once apparent to 
supply engineers, as here was a chance of increasing their workinz 
heurs of utility, and they at once started to put their works in order 
so. as to profit as far as possible by this new source of revenue and to 
cater for. it to.the best of their ability. 
great extent, but the old system had its limits, and great power 
companies: have sprung up to deal with the question. Not as a 
patchwork of old methods, .but starting de noco, and on lines 
designed for the particular work, with none of the old unnecessary 
drawbacks, but with all experience at their back: 

. A demand has now come for:—(1) Electricity to be supplied 
more cheaply: than it can be made by individuals ; (2) a supply so 
certain that, but for.a veritable “act of God," no cessation can 
occur; and (3) a supply so regular that the angular velocity of 
'the motors is more constant than the best results before obtained. 

- In the records of electricity concerns, a capital of £100 per xw. 
of plant is no uncommon figure; but a quarter of this figure should 
he obtained by a power company. The factors controlling the 
choice of plant are:—Absolute immunity from breakdown, perfect 
regulation, small fuel consumption, ease of working, and con- 
sequently a low wages bill. ; 

The example of: how these and otber requirements have been 
attained in the Lancashire Power Co. may be the most convenient 
because it is up-to-date and of as neat design as any in the 
country. 

. The power companies have in nearly all cases laid out their 
schemes on somewhat similar lines. .Three-phase distribution has 
been adopted, at a pressure generally of about 10,000 volts. The 
current has been generated at high pressure, generally by means of 
turbines running with high vacuum and high superheat. The 
water-tube boiler has been universally adopted, and one or another 
form of mechanical stoker used. | 

In the case of Lancashire, the first station has been placed 


between the River Irwell and the railway, upon the far side of 


which is a coal mine, from which supplies can be obtained. The 
site is convenient, inasmuch as there is an ample water supply for 
condensing purposes; the railway being situated above the boiler 
house, the coal is conveyed by gravity into the bunkers, and thence 
it is fed on to chain-grate stokers, operated by electric motors. 
The first boiler house is divided into two banks of three boilers. 
The two banks are each capable of evaporating 60,000 lb. of water 
per hour. The boilers feed on to one common ring of pipes, and 
the turbines are fed from the same, so that two turbines are fed 
frpm one bank. One bank of boilers then, with its chimney and 
two turbines, constitutes 1 unit. It is proposed to make extensions 
iu like manner, except that instead of one bank of boilers feeding 
two turbines, each bank will feed one machine of larger capacity. 
The water-tube boiler is used on account of the very great steaming 


capacity for a given floor space, and of its great powers of responding 


to forcing. It is, of course, highly important when dealing with large 
generators to arrange that sufficient: boiler capacity can be available 
without the steam, having to travel through vast lengths of main. 
By placing the boilers at right angles to the turbines, very satis- 
factory arrangements ean be arrived at. | 2E 

The turbines revolving at 1,000 r.p.m: look, of course, exceed- 
ingly small for the amount of work they do; indeed, the amount of 
power that can be obtained on a certain floor space by their means 


seems nearly incredible to the engineer who has been accustomed to : 


work with the older slow-speed engines. The turbine lends itself 
partieularly well for condensing ; in the case of the Curtis turbine 
there is no exhaust pipe, the condenser being coupled direct to the 
engine. This can be done in two ways: either by placing the con- 
denser side by side with the turbine, or underneath, either 
arrangement being very compact and convenient. In Lancashire 
the air-pump is placed beyond the condeuser, so that the three form 
really one plant. The result is that an engine room only 96 ft. long 
and 32 ft. wide ie needed to house four sets of 2,000 Kw. each, or 
8,000 Kw. in all; whereas in nearly all previous cases as large a 
building has been necessary for an engine of 800 H.P. and less. 
When the extensions take place, this ratio of plant and buildings 
will diminish again, as the diameter of the 5,000-k w. set is com- 
paratively little larger than that of the 2,000-xw. plant. In the case 
of. the Curtis combination, the dynamo is placed onthe same spindle 
as the driving buckets and vertically above them. Owing to the 
high speed of rotation the electrical generator is of very small pro- 
portions, the diameter being only some 7 ft.; whereas an ordinary 
direct-coupled set, at about 150 r.p.m., would be somewhere about 
25 to 30 ft. high, and, of course, much more expensive. 

» The three-phase current generated at the high pressure of 10,000 
volts is carried to the switchboards. A great deal depends upon 
the design of this section. The operation must be easy, there must 
be no danger from fire, and the whole must be safe. The system 
known as remote control bas been employed almost universally. 


s Abstract of paper read before the Institution of Mining Engineers. 


- 


-—— 


They have. succeeded to a | 


. ~w 


H 


"The danger of switchboard trouble is overcome ; no mains of large 
: power are on the operating board, so that there is nothing to fire ; 


haw: 


and even if any little accident did bappen it would not damage 
the main cables, as they are not near, and the supply would not 
suffer. Here, again, the simplicity is such that one man can look 
after and. control what would before have needed perhaps five or 
six men. | B 

By being able to spread over large areas, great varieties of load 
can be catered for, and these different. requirements balance out one 
with another, giving a very constant load at the station. It is 
likely that the number of units produced by a power company when 
attaining to moderate size for, each kilowatt demanded should 
reach 24 times that of the ordinary town supply—that is, the load- 
factor of an ordinary combined lighting and power supply will be 
high at 18 per cent., while that of the power company should reach 
45 per cent., and this greatly reduces all the annual capital charges. 

There is great prejudice in this country against the use of over- 
head mains, but this is gradually being overcome, and already 


., great advances are being made. In the original scheme, the whole 


of the Lancashire mains were intended to run underground; 
already it has been arranged that some 10 miles of route shall be 
overhead. By this means, expensive insulation is saved, and also 
the excavation and reinstatement of the roads, greatly reducing the 
eost of the transmission svstem. Further reduction is obtained 
also, as often the cross-country overbead route is much shorter than 
if the roads had to be followed. "The main routes are laid in dupli- 
eate, and are planned to go through the most likely districts for 
supply. d 

Arrangements are made with the various local authorities for the 
supply in their areas. In some cases, the current is sold to the 
authorities, and they distribute to the small consumers at low 
pressure; in other cases,. the company act more or less as 
agents for them and look after the distribution. In all cases, 
large power users are served direct from the high-tension mains, 
In most cases, the current used is three-phase, as this is most 
suitable for almost all purposes; the reduction apparatus in this 
case has no moving parts and requirea no attendance, so that even 
in this extra stage to that needed by the ordinary supply concern 
no extra expense is incurred. | l i 

The following points indicate the general scheme of the lay-out 
of the power company; and show where the differences occur . 
between it and the ordinary town supply :—(1) The power company 
chooses its site near the fuel and the water; (2) The power com- 
pany spreads out over a large area, and caters for a large long hours’ 
load, consequently it can start on large lines with large units of 
plant, the capital cost of plant per horse-power diminishing as the 
size increases; (3) The load factor of the power company should 
reach 45 per cent., and (4) all the working expenses of the power 
company per unit are extremely small on account of the size and 
convenience of the units. On the other hand :— (1) The town supply 
is located by the area of supply, and it seldom can be placed near 
water, and hardly ever near a coal-pit; (2) The town supply has a 
constricted area, and can only work in small unite, and ‘small units 
are more costly per horse-power than large ones; (3) A good mixed 
town supply can hardly ever have a better load factor than 18 per 
cent. ; and (4) the wages bill of a town supply is generally a large- 
factor of the total costs. : 

The preceding recited points show that power companies hope 
to be able to supply electricity far more cheaply than town under- 
takings, and the future will show whether their ideas are based on 
fact or on fiction. . 


ELECTRICITY IN AMERICAN MINES. 


Bv T. CAMPBELL FUTERS. 


THE introduction of machinery into mines is probably much more 
advanced in America than in our own country, as coal-cutting 
machinery, for instance, was already established there at the time 
when it was beginning to be introduced into the mines here. This, 
however, is not to say that coal-cutting machinery is an American 
invention, as coal-cutting . machines were known in this country as 
far back as 1761, when a Mr. Menzies, of Newcastle-upon-Tyne, 
took out a patent for a machine to cut coal, and since that time a 
host of other inventors have brought out different machines, none 
of which, however, for various reasons “took on." With character- 
istic American energy, however, the coal-cutting machine was taken 
up, and may be said to have been developed by-our cousins, and 
proved to be commercially successful. ‘The underground loco- 
motive, also, has met with much more success in American collieries 
than here, but this is mainly due to somewhat different conditious. 


^^ "The machinery underground up to very recently was practically 


solely driven by compressed air, and the substitution of electricity 
has probably met with more opposition in America than in our own 
country, where compressed air-driven machinery was not so much 
in use. , l | 

The New York Electrical Review for April 8th and 15th, 1905, 
contains an interesting article describing the introduction of elec- 
tricity into the antbracite coal mines near Scranton, Pa., where 
compressed air and steam-driveu machinery is gradually being 
displaced by electrically-driven plant. Both continuous current 
and alternating current systems are in use, the latter having the 


advantage when the transmission has to be made over sume die- 


tance, though where electric locomotives are installed the alternat- 
ing current is converted into continuous. 
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At the Jermyn Colliery, belonging to the Delaware and Hudson 

Canal Co., who operate a namber of mines in the district, electri- 
city is just being introduced. The pit is about 200 ft. deep, and the 
workings extend 1 mile or more from the shaft. The coal is hauled 
up inclined planes by steam engines, two being located in the pit 
and another at the surface. At the foot of the shaft a small steam- 
driven chain haul is used to carry the empty tubs up a short incline 
from the foot of the shaft; the engine is to be replaced by an electric 
motor of 74 H.P. running ‘at 815 r. p.m., which will be geared to the 
chain haul. The generating plant is in the same house as the 

hauling engine, and consists of an eight-pole 180-xw. 300-volt 
direct- current generator coupled direct to a 243-H.P. engine running 
at 250 r.p.m.; this furnishes current for lights in the mine and 
breaker ( /(heapstead), and for operating three electric locomotives 
in the mine. 

The switchboard consists simply. of oak uprights carrying a 
number of oak slabs, to which the various instruments are secured, 
which is very ‘different to the practice in this country. A lightning 
arrester is inserted in the power line just after it leaves the switch- 
board. The power line consists of two cables, only one of which is 
insulated; the other is bare, and ‘is earthed immediately after 
leaving the power house. It is interesting to compare this method 
of fixing cables with the practice here—now insisted upon by the 
law—of having both cables thoroughly insulated and protected. 

Two of the electric locomotives in the mine are used for shifting 
the tubs from the main roads to the various workings. These 
locomotives are small, weighing about 5 tons each, and have a draw- 
bar pull of 1,200 lb. The third locontotive is considerably larger, 
weighing 13 tons; it is 12 ft. long x 4 ft. wide, and about 3 ft. 6 in. 
high from the rail. It carries two 50- -H.P. motors geared directly to 
the axles, and runs on 33-in. diameter wheels, the gauge being 
28 in. Its speed is about 8 miles per hour, and it has a draw-bar 
pull of 4,500 Ib. "The head lights are 32-c.P. lamps set in parabolic 
reflectors. Current is taken from an overhead wire by means of a 
trolley. The wire is suspended from double-petticoated insulators 
attached directly to the roof of the mine by a casting. The return 
circuit is through the track and ground, hence the reason for 
earthing one cable. This locomotive hauls the tubs from a point 
where they are gathered by the small ones to the foot of the inclined 
planes, whence they are hauled by rope by the steam-hauling 
engines to the shaft. The two small locomotives run further into 
the workings than the trolley wire does. When they reach the 
end of the wire the trolley is unshipped, and a cable carried on a 
reel on the locomotive is attached to the trolley wire. The loco- 
motive is then enabled to go about 1,000 ft. beyond the end of the 
trolley wire. The reel is connected by a chain and sprockets to 
one axle of the locomotive, and winds or unwinds the cable, accord- 
ing to the direction of the locomotive. 

Previously to the introduction of these locomotives, the tubs in 
the mine were moved by mules, of which 55 were engaged in 
shifting and moving the tubs or cars to and from the rope hauls. 
Under the most favourable conditions the mules could ‘haul about 
three loaded cars, each holding between 2 and 3 tons of coal. The 
best speed that could be obtained was’ not over 24 miles per hour. 
Each mule required a driver, whereas the 13-ton locomotive alone 
can haul a train of 30 loaded. tubs at a speed of 8 miles per hour, 
and is operated by one man, so that the saving in labour alone due 
to the locomotives is considerable. Tt is also interesting to note 
that a (fireless) steam locomotive was used for some time prior to 
the installation of the electrie locomotive, but was very unsatis- 
factory, on account of the exhaust steam and waste gases. Much 
time is also saved in switching the tubs, the tubs and locomotives 
being coupled and uncoupled much more quickly than was possible 
with the mules. 

At another colliery—Coal. Brook—owned by’ the same company, 
compressed-air locomotives are in use. „A sufficient proof of the 
superiority of the electric locomotives is given when it is stated 
that it is contemplated to adopt the latter `n place of the former. 
To quote the article: “ It is anticipated that these will have many 
advantages over the compressed-air locomotives now in use, as there 
is considerable annoyance caused, and much time lost in ‘charging 
the compressed- -air locomotives, which ‘also give trouble by 
freezing." 

The electric installation at this colliery consists of a 150-xw. 
three-phase, 60-cycle, 2,300-volt alternating current generator 
running at 1,600 r.p.m., driven from a steam engine by belt. "The 
exciter is belted to the generator shaft. This plant furnishes 
current to operate a number of fans in the mine. Another belt- 
driven generator furnishes current for lighting. “This also is a 
2,300-volt three-phase, 60-cycle machine of 300 KW. capacity, 
driven by a 400-n.r. engine running at 80 r.p.m. The exciter is 
also belted to the generator-shaft. The switchboard is of grey 
marble, and has 10 panels. In the rear of the switchboard are 
installed. two constant-current transformers for the arc lights, these 
being 34-Kw. 60-cycle machines and operating with a primary vol- 
tage of 2,200, giving a secondary current of-7:5 amperes. 

The ventilating fans are driven by induction’ motors, the 10-ft. 
and 17-ft. fans being driven by 20 and 40-H.P. motors respectively 
at a pressure of 220 volts,- obtained from. oil-cooled transformers. 
A 20-ft. diameter fan is driven by a 50-H.P. induction motor which 
operates at 2,200 volts directly from the line, a much better way than 
having to introduce transformers to lower the voltage. 

Another company—the Delaware, Lackawanna and Western 
Railroad Co.—who own about 15 collieries in the same district, have 
extensively adopted electricity in the opefation of their mines, and 
some of the plants represent the ‘most modern practice in elec- 
trical engineering. All classes ef generators and transmission lines 
are to be found, although the earlier types are being discarded: - 

To show the progress that has been made on the above lines, 
three colliery plants have been selected for description. 
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Be ge So* aut tL 
At Bellevue Colliery Alien — is. done iy ordinary steam 
engines, and in one of the houses is a low-speed engine, driving by 
belt a 100-k w. 275-volt direct-current dynamo; this was the first 
machine installed -at the mine, and its use is soon to be discon- 
tinued. On a lower floor level is a 330-Kw. 275-volt direct-current 
generator, coupled direct to a 500-H.P. engine running at 250 r.p.m. 
In addition to these two engines and generators, there is a 150-Kw. 
rotary converter, which converts three-phase alternating currents 
transmitted to this station from the Hampton central power station, 
some 2 miles distant. "Three oil-cooled transformers step down the 
line voltage from 2,300 volts to 104 volts, for use in the converter. 
This converter was installed temporarily about a year ago, to help 
the engines, and will be removed when the new sub-station now 
in course of construction is completed, when all the power required 
at the colliery will be supplied from the Hampton central station. 
In the sub-station will be placed a 300-Kw. six-phase rotary con- 
verter, which will furnish direct current at 275 volts to the various 
motors. The six-phase current is obtained from the three-phase 
line current obtained from the Hampton plant .by' means of 
transformers. There are. three of these, oil-cooled,:60-cycle.and 
each of 110 kw. capacity. They step down from 2,310 line voltage 
to 104 volte. The 500-H.P. plant will be transferred to this sub- 
station, and used to ,help the converter in case of heavy loads, 
and to furnish current to the pumps and locomotives in the mine in 
case it becomes necessary to shut down the central station... > 
'The current is used for lighting the mine and breaker, ad 
operating locomotives, pumps, and for hauling. : There are eight 
locomotives, having. an aggregate of. 700 H.P:: These are of: two 
sizes, weighing 13 tons and 64 tons respectively. The smaHer 
locomotives carry a cable reel similar to those on the locomotives 
in the Jermyn.Mine, which enables them to travel some distance 
beyond the end of the trolley wire. There are three hauling 
machines, which haul the full tubs.up inclines which are too 
steep for the locomotives. The aggregate motor horse-power for 
hauling is 244. There are also scven motor-driven plunger pum 
of the horizontal triplex, quadruplex and quintuplex types, eac 
driven by a single électric motor of suitable size. The aggregate 
horse-power for this purpose is 248. i 
In addition to these, there are other motors for miscellaneous 
purposes aggregating about. 30 H.P., and the total horse-power repre- 
sented by motors at this colliery is about 1,200. The generating 
capacity of the station is 580 xw., including the rotary converter. 
Electric signals connect the different shafts with the engine houses, 
and a telephone system furnishes communication between the 7 
different levels and stations in the mine and the engine house. 
( To be concluded.) 


ELECTRIC TRACTION IN FRANOE. 


A YEAR has now elapsed since the opening of the third section of 
the Pari Metropolitan Railway, and it is of interest to note that 
while the receipts from the first two lines of this railway during the 
first eight months. of 1904 amounted.to close on 13,000,000 -fr., 
with a total number of passengers carried of over 73,000,000, the 
figures for the same period of 1905, including those: of coutse of 
linc 3, are 16,792,000 fr. and -97,000,000. respectively. It will thus 
be seen that the increase in receipts: and: passengers’ carriéd' is 
more than proportional to the increase in mileage, the line 3 being 
only an increase of. 5 miles, and the total of lines 1 and:2-being 
about 15 miles. The present daily average of the three lines of 
the Metropolitan Railway, opened for traffic, E neu 300,006 
passengers per diem for £2,000 receipts: `- 

In a speech made recently by the President of the. Paris: City 
Council, in respect to the Metropolitan Railway of Paris, he 
referred to the fenrs that were entertained by the Paris Municipality 
regarding the facilities which would be afforded to Parisians, by 
means of the Metropolitan Railway, towards a daily exodus to the 
suburbs. This is what the authorities have continually in mind 
whenever traction questions arise in connection with Paris and 
district, for it is feared that with facilities to gain the suburban 
regions Paris itself will lose its present fashionable and popular 
favour as a residential centre, to the detriment of the city 
revenues. The President of the Municipal Council (M. Desplas), 
however, stated that this idea had not up -to the -presènt time 
been attended with confirmation, - for the -Paris Metropolitan 
Railway has only served to develop the more remote portions of 
the city, and, in fact, rather helps to retain the population waitin 
the city walls than to facilitate its displacement. -- 

If at times some surprise: is-felt regarding the somewhat’ dow 
development of electric traction within and ‘around Paris, thé 
fact that the authorities resolutely set their face against anythin i 
tending to diminish the rateable value of the city property will 
go far to explain the otherwise curious situation. ` 

It can now be stated with certainty that the P.L.M. Railway 
Co. are preparing estimates in view of the electrification of the 
Cannes-Vintimille and the Cannes-Grasse divisions of their lines in 
the South of France. Some time ago 1,000,000 fr. was' voted in 
order. to prepare an experimental line and - start a 1,600-H.P. 
locomotive thereon. . It has now been decided that the money shall 
not be expended on experimental work but that work shall be put 
in hand for the electrification of the two lines above mentioned, 
It was first intended to equip electrically a line nearer Paris, 
but it is now believed. that the greater publicity to . be 
derived from the transformation of the .two southern 
lines will -be' such as' to make it advisable to commence 
work on them. Jt has ‘been estimated that electric power 
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can be applied to the lines without increase in the operating 
expenses, and single-phase current would be supplied at compara- 
tively high voltage and transformed on the train into direct-current 


by the rectifier recently designed by the chief electrical engineer, 


of the P.L.M. Railway Co. 


The work will be of importance, as some 20 locomotives, cach of 


1,000 H.P., will be needed, and some eight or ten motor-car equip-. 


ments, each of 800 H.P. In the present instance it is believed that. 


foreign material would not be barred from competing. 


Although the more important towns in France are provided with. 


tramway systems, the advent of the single-phase motor has opened 
a field for the development of inter-urban communication, and 
several Distriet Councils will shortly be looking for parties willing 
to take up concessions. for the construction of, systems. of. 


this description. `The conditions are not very stringent, and. 


the General Councils of the Departments are generally inclined to` 
aid such enterprises with part payment for construction and easy 
terms as regards interest. | 

Among other Departments about to take active part in this light 
railway constriction may be mentioned the Department de la 
Drôme (borrowing 1,550,000 fr), Manche (13,000,000 fr), Aisne 
(over 3,000,000 fr.), Vendée (800,000 fr.). MN 

The Paris General Omnibus Co. has been very slow to recover 
lost ground occasioned by the competition of the Paris Metro- 
politan Railway. The receipts for the first 37 weeks (up to 
September 16th) of this year show on the whole a decrease of 
892,630 fr. over the receipts for the same period of 1904 
(31,088,865 fr), but the receipts for the-week ending September 
16th amount to 756,500 fr., an increase of 2,212 fr. over those for 


1904. The rearrangement of traction matters in Paris, shortly to be. 


put in force, is expected to bring some improvement to the affairs 
of this important company. 
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"NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


(Continued from page 483.) 


Fuse and Switch Clips. 


The demand for a full range of 
sizes in fuse and switch clips 
is being met by Messrs. A. E. 
Harms & Co., of 95, Camden 
Street, Birmingham, who are 
making these goods from 5-amp. 
size to 400 amps., of the M type, 
in brass, eopper or bronze. Tho 
firm is also well employed. in 
producing special sizes and pat- 
terns of clips and contacts to 
engineers’ own specifications, as 
well as the “ thousand and 

ji stamped or 


mt one small 
Fic. 21.—Fust AND SwitcH turned sundries required by the 
CLIPS. , trade. 


New Pear Switch. 


` J 
Messrs. BONNELLA Bros., of 40, Rosoman Street, Clerkenwell, E.C. 

have recently placed on the market a pear switch (Prov. Pat.) of which 
an illustration is given below (fig. 22). On pushing the spindle in 
one direction the circuit is closed by a wedge-shape brass block 
connecting two brass plungers fixed on either side of it to the 
porcelain base. On pushing the spindle in the opposite direction 
the circuit is broken by a similarly shaped porcelain block 
replacing the brass one. As the plungers are fixed on opposit 


Fic. 22, 


sides of tLegmovable bridge, there is practically no friction between 
the spindle and its bearings, thus allowing a very free and decided 
action. The essential parts are made of brass and porcelain, and the 
“brenk” being long, it js claimed that there is no risk when using this 
switch on high voltages. The interior is made quite distinct from the 
case, so that the latter may be conveniently made of any suitable 
material or to any design to meet the requirements of contractors. 
The firn have adapted this movement to several other useful 
varieties of switches— two-way pear switches, door switches, stan- 
dard base switches for portable lamps, &c. A small and neat table 
switch has also been designed suitable for taking the current 
required by various ty pes of heating apparatus. 


Wooden Electric Fittings. 


The wooden electric fittings which are now being made by 
Messrs. J. S. Henry, Lrp., are artistic and unique.in design. They 


are all made by hand, and can be matched with any style of furni- 
ture and decorations, without extra expense. They are claimed to 
be eminently suitable for churches, public halls and libraries, and 
all buildings which contain an appreciable amount of wood in 
interior decoration, besides being specially adapted for domestic 
lighting. An excellent range of designs can be seen at Messrs. 
Henry’s premises in the City, 287-291, Old Street, IZ.C., or in the 
West En :, 22, St. James's Street, S.W. Those interested in such 
matters will find a visit to either of the show-rooms well worth 
while. We understand that Messrs. Henry are prepared to appoint 
sole agents in districts yet untouched by them. We may add that 
these wooden fittiugs may be seen: at the Olympia Exhibition, at 
the stand of the Lancashire Dynamo and Motor Co., Ltd. 


- Calibrated Fuses. 


The British ELECTRIC CALIBRATED Fuse Co, Lrp., of 14, 
Golden Lane, E.C., are introducing a number of types in open and 
enclosed fuses for voltages from 50 to 2,000 volts, and several of the 
special examples we illustrate herewith. Fig. 23 shows their type 
No. 54 long flexible copper tails, which are made for standard 
capacities 1 to 50 amperos, give a wide range of cehtres, and will 
work equally well connected at the ends of the tails as close up to 


Figs. 23, 24 AND 25. 


the caps. Fig. 24 represents type No. 40 sliding knife clip fuse 
made to fit all the ordinary clip type distribution boards; it is 
made for standard capacities from 1 to 30 amperes, and for 
a iin. range of adjustment between centres. Fig. 25 
illustrates the company's type 48 multiple wire link, which they 
make in either 10, 8, 4, 2 or 1 wire ‘sizes, for standard 
capacitics from 1 to 500 amperes. They are of pyrotin wire with 
copper lugs, and are claimed to operate within very close limits. 


Petrol-Dynamo Sets. 


These sets, as supplied by the SOCIETE GRAMME, of 144, Gray's 
Inn Road, W.C., are standardised in four capacities of 1, 275, 375, 
and 5:5 kw. They occupy very little space, being compactly 
arranged on one bedplate, and are designed for running directly on 
lamps if necessary, without storage battery. A sensitive centri- 
fugal goveruor and an elastie coupling between engine and dynamo 
are fitted. "The consumption of petrol esseuce in the smallest type 
of these sets is under 14 pints per hour per H.P. produced at the 
terminals of dynamo, this efficiency being increased in larger sizes. 
The 5°5 kw. type has a two-cylinder engine. 


. Fra. 26.—--GRAMaE PETROL Dynamo SET. 


They are also being supplied direct-coupled with elastic coupling 
to dynamo on cast-iron bedplate, fitted on strong trolley base, with 
carburetter, ignition battery, iuduction coil, auto-lubricator, 
exhaust silencer, with switehboard completely fitted with ammeter, 
voltmeter, field regulator, p.P. main switch, cut-outs, &c., switches 
and connections for charging ignition battery from dynamo; also 
with a petrol tank, a strong metal-lined wooden water tank to form 
transport packing case when inverted, and with all tube and cable 
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connections necessary between engine and water tank and. dynamo terminals to the + and — mains respectively. By means of a 
and switchboard. ` small switch arm, readings are taken on either main through the 


These. sets are particularly recommended for country house instrument to earth. 
lighting, and more especially in cases where the proprietors are T 
owners of motor-cars, as the petrol engines have all the features of 
the engines used on automobiles, with the sole difference that they 
are specially designed in all points for great steadiness in running 
when coupled direct to dynamos. 


New Testing Instruments. 


We illustrate below some new patterns of testing instruments 
which have been placed on the market by Messrs. MoEscH 
AND SCHMIDT, of Basinghall Street, E.C. i; 

Fig. 27 shows a novel and cheap testing set for installation work. 
It consists of a combined ohmmeter and generator, mounted in a 
walnut case about 7 in. X 8 in. X 9 in., the whole weighing about 
121b. Its chief claim for novelty lies in the fact that an absolutely 
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Fic. 29. --EAnTH LEAKAGE INDICATOR. 
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The need for an acid-proof portable cell tester has been felt by  . 
many who have the care of aceumulators. It is claimed for the 
instrument, fig. 30, that if is absolutely acid proof, is unaffected. by 
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FiG. 27.— INSTALLATION TESTING SET. 


correct and posilive reading is automatically obtained by turnin : 
the generator handle at an increasing speed until the needle FIG. 30.—PORTABLE CELL TESTER. 
becomes “fixed.” Fig. 28 shows the electrical working of this set. i 

The generator 1 is connected to the moving-coil milliampere meter— 


reading as an ohmmeter—through the unknown resistance x, and heat and is practically unbreakable. The voltmeter is of the 
also, in parallel, to the relay n. When the critical voltage is moving-coil type, and the permanent magnet is contained in the 
` attained at which the ohmmeter reads correctly—i.e., when the handle. è ' - 


precise speed is imparted to the generator, the relay R attracts the 
arm A, which in turn causes the hoop H to “fix” the reading 
needle z. The needle z then remains at the reading until released 
by the spring button D. 

It will be seen that it is impossible to obtain false readings, 
owing to voltage variation, since the needle only becomes “ fixed " 
at the precise voltage. These sets are supplied for 110, 220 
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Fic. 28.—DraGRAM OF INSTALLATION TEsTING SET. Fic. 931. REAVELL-VERITY LIGHTING SET. 
and 500 volts, giving readings up to 10, 20 and 50 megohms Small Lighting Bets. 
respectively. Messrs. REAVELL & Co., LTD., of Ipswich, have recently made a 


The earth leakage indicator, fig. 29, reads direct in ohms, The special line of small lighting sets to which they fit their double-acting 
top terminal is permanently connected to earth, and the lower steam engines of high speed enclosed type (fig. 31). During the ]«st 
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four months some 30 sets have been made ; they are specially adapted 
for meeting the requirements of small installations, and they are in 
particular demand for ship lighting. Twenty sets with these 
engines have been supplied to the L.C.C. for its new river steamers, 
and one is on view at the Olympia Exhibition at the stand of 
Messrs. Veritys, Ltd. 


Stoke Railway Station Lighting and Power Plant. 


The accompanying illustration (fig. 32) shows one of two sets of 
steam engines and generators which have recently been supplied to 
the North Staffordshire Railway Co by Messrs. BUMSTED AND 
CHANDLER, of Cannock Chase Engine Works, Hednesford, Stafford- 
shire, for lighting Stoke Station, and for running motors in the works 
close by. These engines are placed. under the booking offices, and 
under the circumstances must, therefore, necessarily be free from 


Fic. 32 —BuMsTED & CHANDLER-ROYCE 40-Kw. PLANT AT STOKE. 


vibration and noise. The set illustrated was specified to give 
40 Kw. with 120 lb. steam pressure, and under test 44 Kw. was 
obtained at 500 r.p.m. 

The engines are compound, with 13 in. L.P. cylinder and stroke 
Gin. ; forced lubrication is fitted upto 30 Ib. oil pressure when desired, 
but the pressure can be reduced at will by an adjustable relief valve 
to 15 lb., which is found ample to keep the engines perfectly quiet. 

The oil is forced into all the working parts, bearings, crcssheads, 
pins and guides >y a valveless pump, placed at the end of the engine 
in a most convenient position for inspection and cleaning. All the 
crankshaft bearings are of white metal, and can be taken out, both 
bottom and top, without moving the crankshaft. The fly-wheel is 
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Fic. 34.—“ PREHISTORIC” DESIGN, 


bolted on to a solid flange forged on the crankshaft. The crank 
case is fitted with large doors both back and front of the engine, 
and this, together with the light bonnets over the end bearings and 
governors, makes every part of the engine easily accessible with 
ordinary spanners. The makers usnally employ metallic packing 
of their own make, which is durable and steam-tight. The engine 
base is made with faced flanges at the end, so that any make of 


WaR 


dynamo can be fitted to it, thus dispensing with any extra under- 
base, and, consequently, extra weight and height. i 
The dynamo was made by Messrs. Royce, of their six-pole type. 
With a higher steam pressure, the engine is capable of giving 
80 B.H.P. continuously. Any water of condensation which may 
come from the piston-rods is caught in the distance pieces, and then 
drained away, so that none gets into the crank-pit. 


Twin Carbon Arc Lamp. 


The twin carbon lamp, which has been devised by Messrs. SurrHSON, 
SHARPE & Co., of Manchester, and is illustrated herewith (fig. 33), 
differs from others on the market in that it consists of two 
complete lamps enclosed in one case and globe. By this means 
& perfect regulation of the two arcs is obtained, and the two 
carbons can be made to burn equally. "There are two shunt 


Fic. 33.—Twin CARBON ARC LAMP. 


and two series coils in the two distinct lamps; there is, how- 
ever, plenty of room inside the case, and by careful design each 
side of the lamp has been reduced to only two working parts. The 
makers consider that it pays to give good value, in that after the 
lamp has been bought no trouble is caused through trying to make 
one set of mechanism do double work, and they state that they have 
these lamps in use with complete success. They also manufacture 
a double-carbon lamp of similar outward appearance. 


Ay 7^ MEAS V a 


Fic. 35.—" BERNERS” DESIGN. 


Ornamental Switch-Plates. 


Messrs. ROGER Dawson, Lrp., of 8, Berners Street, W., are 
supplying a variety of high.class switchplates, bell-push plates and 
other decorative metal work, reproduced from the exclusive designs 
of Mr. Frank Lutiger, the well-known artist in metals. It is claimed 
that the artistic feeling is so faithfully portrayed that it is prac- 
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tically impossible to distinguish these plates from work executed 
by hand. In the manufacture of the plates great care is taken to 
ensure an even deposit of copper, and from the specimens which we 
have selected for illustration, it will be gathered that they are very 
suitable to form part of a particular scheme of decoration. In 
regard to finish, they are supplicd in oxidised or polished silver, 
bright or antique copper, and polished or antique brass. E 

Fig. 34 is No. 1 inthe “ Prehistoric " series, and fig. 35 represents 
No. 17 in the “ Berners” series of registered designs. Various 
others appenr in the firm's recently issued list, wherein prices and 
some general information on the subject are also given. 


Portable Electri¢ Drills. 


Inthe accompanyingifigures, Nos. 36 and 37, we illustrate the latest 
type of portable electric drill which is introduced by Mkyssns. S. 
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_ Fic. 36. | Fia. 37. 
PonTABLE ELECTRIC DRILLS. 
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The motors are the same as are used with the firm's three-gpecd 
electric hand-drilling machines, motor and speed reducing gear 
being entirely enclosed. The speed reduction and the change of 
the speed is effected through a sun and planet gearing attachment. 
The gear wheels are machine cut, and all the spindles run in ball 
bearings. One of the illustrations shows the feed effected by a lever 
lowering the machine itself, and the other by a lever raising the 
object to be drilled with the table. The machines are built in 
various sizes for drilling, tapping and^ riming holes up to 14 in. 
diameter, and for any voltage up to 500 p.c. The construction is 
up to date, and first-class workmanship is obtained by a skilled 
Staff, who, we understand, have manufactured electric drills for 
the last 15 years. 


Electric Launch for Sweden. 
The photograph which appears below showsan electric launch which 


‘has recently been fitted up with the accumulators, gearing, &c., of 


the BRisToL ELECTRIC SAFETY Lamp Works, of Westminster. 
The hull which is built of mahogany, is 18 ft. long, beam 


^ 4 ft. 4 in., draught, loaded, 18 in., seating capacity, 10 persons. ‘The 


motor, which is 14 mH.P., is arranged for 70 volte, and runs at 
700 r.p.m. The battery consists of 36 accumulator cells having 
a storage capacity of 100 ampere-hours, and is sufficient for a 6-hours' 
run at full speed of about 7 miles per hour. dii 

The dimensions of the accumulators are as follows: 58 x 48 x 
94 high overall. The starting and reversing gear, which is of Mr. 
Bristol's design, is simple and substantial in construction, and so 
arranged that the 36 cells can be joined up in two parallels to give 36 
volts when required. The starting, as well as half or full speed 
ahead or astern, is controlled by two levers. 

The boat is running on the Norwegian lakes in Setersdal, near 
Kristianssand, and the power of a waterfall in the neighbourhood 
is utilised for generating electric current for charging the battery. 


(To be continued.) 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, &c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. ] 


“ R” WRITES :—" It is desired to installa small generating plant!in 
a workshop, and from it to supply current for lighting purposes, not 
aed to the building itself, but also to seven or cight adjacent 
shops. | 

“The neighbourhood is supplied by a local Electric Light and 
Power Co., this not being a municipal undertaking. I wish to 
know whether the Supply Co., in virtue of any rights they may 
possess, can prevent me supplying current within their area either 
at the price they charge or at a lower rate." 
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Fic. 38.—Execraic LAUNCH FoR NORWEGIAN LAKES, 


WoLr & Co., of 138, Southwark Street, S.E. The motors are geared 
` for a suitable speed, and the views represent two different ways of 

feeding the drill. ‘Tae machine is supplied in various sizes for 

drilling holes up to about I} in. in diameter. on 


*.* “R” is quite entitled to install the gencrating plant and to 
give a supply to whom and at what price he chooses. The company 
have no monopoly and no control over him.| ~ uc 
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NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THoMPsoN & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


! 18,209.' "Improvements in electric control systems and apparatus therefor.” 
L. A. TinxiLL. (Date applied for under Patents Act, 1901, September 8th, 1904, 
being date of application in United States.) September 8th. (Complete.) 


> 18,264. ‘Improvements in gas or vapour electric lamps." The firm W.C. 


Heraeus. (Date applied for under Patents Act, 1901, October 14th, 1904, being 
date of application in Germany.) September 9th. (Complete.) 

18,312. ''Improvements;in and connected with telephone exchanges working 
on the central microphone battery system." H. OPPENHEIMER, (Aktiengcsell- 
schaft Mix & Genest, Germany.) September lith, 

f 18,840. ''Improvemente intpush button and like:-devices." N. R. STILES, 
September llth. (Complete.) 

5: 18,368. ‘Improvements relating to automatic “electrical time switches." 
J. Berc and F. C. WiLsoN. September 12th. 


18,875. "Improved means for connecting tubular electrical conduits 
together and to their fittings." J. W. Brooks (trading as the Walsall Hardware 
Manufacturing Co.) and A. E, READ, 


(818,980. “An improved cut-off attachment for telephones." E. WRIGHT, 
Beptember 12th. 

18,381. "Reversible galvanic battery." C. B. Askew, September 12th. 
(Complete.) 

18,884. ‘*Animprovement in magnetic motors," T, GRAINGER., September 
12th. (Complete.) 

18,401. ''Continuous-current machine with cord winding and reversing 
poles." Siemens Bros. & Co., Lrp. (Siemens Schuckertwerke G.m.b.H., 
Germany.) September 12th. (Complete.) 

18,403. ‘Improved incandescence bodies of tantalum wire for electrical glow 
lamps." SIEMENS & HALSKE AKTIEN-GESELLSCHAFT. (Date applied for under 
Patents Act, 1901, October 18th, 1904, being date of application in Germany.) 
September 12th. (Complete.) 


18,19. ‘*Telephone improvement and relating to." J. Skwirsky. Bep- 
tember 12th. 


18,424. ‘An electric plug adaptor." O. ZIMMER., September 12th, 

18,27. "Improvements in and relating to apparatus for purification of water 
by electrical means.” J. F. Lester. September 12th. (Complete.) 

18,447, “Improvements in electric motor-starting and controlling switches.’’ 
Tur Bnirisu TuHoxsoN-HousroN Co., Lrp. (The General Electric Co., United 
Btates. September 12th. 


18,459, ''Improvements in connection with electricity supply systems." 
G. WILKINSON. September 18th. 


18,484, “Improvements in electrodes and in methods of making same." THE 


British THomson-Hovston Co., LTD. (The General Electric Co., United States.) 
September 18th, 


18,185, ‘Improvements in electric fuses.” THe BRITISH THOMSON-HoUSTON 
Co., Ltp. (The General Electric Co., United States. September 18th. 


18,519. “ Improvements in and relating to electric control systems.” THE 
ALLGEMEINE ELEETRICITATS-GES. (Date applied for under Patents Act, 1901, 
September 13th, 1904, being date of application in Germany.) September 18th. 
(Complete.) 

18,528. '* Improvements in electric heaters," G. Davis. September 14th. 


18,620. ‘Improved slow-speed operating mechanism for electric motor 
starters and like resistance switches." VERITYS, Lrp., and A, E. Gorr, Bep- 
tember 15th, (Complete.) 


18,634. “Improvements in devices for mechanically and electrically connect- 
e M or oonduits to fittings or other parts," G, WHITEHEAD, JUN, Septem- 
r ' 


18,646. “An improved ball joint or socket suitable for supporting electric 
Ben mugs and for other purposes," H. Hirst and J, H. CoLLixos. Septem- 

r , 

18,678. '' Bracket for carrying a light on the head and electrical fittings for 
use therewith.” O.MiLLAURo. Septemberlbóth. (Complete.) 

18,694. aoe in and relating to type-printing telegraph trans. 
mitters," F.H. W.HiocoiNs. September 15th. 

18,697, ‘Improvements in inspection boxes and fittings for use with steel 
conduits for electrical purposes," QC. E. GUNNER, September 15th. 

18,760. '*A coin-freed magnetic game of skill" W, H. DiNoLx and J, M, 
URQUHART, september 16th, . 


18,751, '" Improvements in and connected with electrical resistances.” M 
CHAPMAN and G, L, Song, September 16th, 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P, 


THOMPSON & Co. h Holborn .C., and at Liverpool, price $ 
free, 9d, (in ian. m i UE tae pen 


1904. 


AUTOMATIC TELEGRAPHIC APPARATUS. Damaskinos, 21,217, October 8rd, 
ELkcrRo-THERMiC Fans. De Mare. 22,905. October 24th. 


Brack TELEGRAPHY. Stone. (Date applied for under International Convention, 
April 11th, 1904.) 29,145. December 30th, 


SUPPORT FOR AERIAL CONDUCTORS UBED IN SPACE "TELEGRAPHY, Stohe. (Date 


applied for under International Convention, Ma d, 1904.) 29,146, 
December 30th. y 8rd, 1904.) 


TELEPHONE SYSTEM. Brander. 16,088. 


APPARATUS FOR THE GENERATION OF ELECTRICITY, PRIMARILY DRSIGNED FOR THE 
EveEctric LIGHTING oF Trains, Hutchins. 16,059, 


ELECTRICAL WINDING MECHANISM AND SWITCHES CONNECTED THEREWITH. Du 
Bois. 16,210, 


SYSTEMS OF ELECTRICAL DistRusv tion, Weintraub. (Date applied for under 
International Convention, July 28rd, 1903.) 16,256. 


OrEnsriNG. ELECTRIC RECTIFIERS, VArOUR LAMPS, AND THE LIKE, IN SYSTEMS OF 
ELECTRICAL DisTRibUTION. Weintraub, (Date applied for under Inter. 
national Convention, July 23rd, 1903.) 16,257, 


ARMATURE CONNECTION FOR Motor ELrcTRIciTY METERS. Geyer. 16,815. 


ELrcrko-PNEUMATIC CONTROL SysTeMs. British Thomson-Houston Co., Ltd. 
(General Electrio Co.) 17,013. 


ELECTRICAL CONDUCTORS BPECIALLY APPLICABLE TO OVERHEAD CONDUCTORS FOR 
ELECTRICAL Tramways, QGinders. 17,862. 


Exvkctnic MoroR-CoNTROL AND APPARATUS THEREFOR, British 'Ihomson- 
Houston Co., Ltd. (General Electric Co.) 18,202. 


ELECTROLYSERS. Bartelt. 18,856. 

SINGLE-PHase ComMMUTATOR Motors. Punga, 19,109. 

Errcruc Anc Lamps. Carolan. (General Electric Co.) 90,980. 

RECTIFYING ALTERNATING ELECTRIC CURRENTS, Carolan. (General Flectri 
Co.) 90 09. (Genera ectric 

ELECTRIC TaansrorMing Dzvicks. Carolan. (General Electric Co.) 20,474, 


AUTOMATIC ELECTRO-MAGNETIC CONTROLLERS, ESPECIALLY APPLICABLE FOR USE 
IN ELECTRIC MerTERING Sysrems, British! Themson-Houston Co. Ltd. 
(General Electric Co.) 20,548. 


CONTROL oPF,ELEcTRIC Morors. Carolan. (GeneralgEleotrio Co.) 90,550. 


ELxEcTRiC Furnaces. British Thomson-Houston Co., Ltd. (General Electric 
Co.) 20,809. 


pue E NARE, British Thomson-Houston Co., Ltd. (General Electric 
O. p . 


Pipes or TUBES FOR CONTAINING UNDERGROUND ELECTRICAL CABLES OR CON- 
DUCTORS. Chambers. 20,898. 

CONSTRUCTION OF Dynamo AND Like BrusHes. Chaplin and Chaplin. 22,966, 

Timmo Devices FOR TURNING ON AND Orr Gas, ELECTRIC CIRCUITS AND OTHER 


AGENTS. Horstmann, Horstmann, Horstmann, Horstmann and Edgar. - 


27,819. 


ELECTRIC IONITERS ror ExPLosio0N Motors. Guillou., (Date applied for under 
International Convention, January 2nd, 1904.) 29,187. - 

MEANS FOR ELECTRICÀLLY CONTROLLING PHONOGRAPHS AND CINKMATOGRAPHS IN 
CoMBINATION. Soc. L. Gaumont & Cie. 15,708. (Date applied for under 
International Convention, July 17th, 1908.) July 14th. 

ALTERNATING CURRENT ELECTRIO METERS. Union Elektricitüts-Ges. 15 
(Date applied for under International Convention, July 18th, 1908.) July 


TROLLEY TURNERS OR DEVICES FOR MOVING THE TROLLEY POoLxs oF ELECTRIC 
Carns. J. W., Bamber. 17,748. August 10th. l 

ELECTRIC CONTROLLERS, British Thomson-Houston Co., Ltd. (General Elece 
tric Co.) 17,809. August 16th, 

Processes OF OXIDATION AND REDUCTION EFFECTED IN AN ELECTROLYTIC BATH. 
O. Imray. (Farbwerke vorm, Meister, Lucius and Brüning.) 18,042. 
August 19th. 

REGULATORS FOR ELECTRIC Circuits. British Themson-Houston Co., Ltdj 
(General Electric Co.) 19,478. September 9th. 

ELECTRIC Motor ConTROLLERS. British Thomson-Houston Co., Ltd. (General 
Electric Co,) 19,885. September 15th. 

ELECTRIC RAILWAY SYSTEMS EMPLOYING SEcTIONAL Conpucrors. British 
Tu a a Co., Ltd. (General Electric Co.) 19,886. September 


Devices ron PROTECTING ELECTRIO RAILWAY SIGNALLING SYSTEMS YROM EXxcES- 
SIVE CURRENT, British Thomson-Houston Co., Ltd. (General Electric 
Co.) 19,891. September 15th, 


SHUNTS POR ELECTRICAL MEASURING INSTRUMENTS OF THE Movine-Cor TIPE. 
Evershed & Vignoles, Ltd., and E. B. Vignoles. 19,998. September 16th. 


MEANS FOR ASCERTAINING THE PowzR FACTORS IN ALTERNATING CURRENT 
Systems. A, Grammont. 24,692. (Date applied for under International 
Convention, November 24th, 1908.) November 14th. 


ELECTRIC IGNITION APPARATUS FOR INTERNAL COMBUSTION Exorwks. A, Eck- 
stein and H. J, Coates. 26,527, December 6th. 

Use or Vapor ELECTRIC CONDUCTORS IN DISTRIBUTING BYsSTEMS FOR RECTIFYING 
OR OTHER PvRPosES. O.O. Kruh. 15,469. (Date applied for under Inter- 
national Convention, July 18th, 1908.) July llth. 

ELBCTRICITY SERVICE SYSTEMS AND JUNCTION Boxes THEREFOR, G., W, Owen, 
16,842, August 2nd, 

ELECTRO-MAGNETIC BRAKES FOR VEHICLES. E. Kramer. 16,982, (Date applied 
for under International Convention, August 7th, 1908.) August 2nd. 


ARC paurs, W. E, Cook, 16,968. (Post-dated Beptember 18th, 1904.) August 


° 


MEANS FOR RECEIVING OR TRANSLATING ELECTRIC, WIRELESS OR LIKE Ix- 
PULSES, C. R. Underhill. 16,978. August 8rd, 


ELECTRIC BELLS, INDICATORS AND Dom :8T1C TELEPHONES. B. A. Bhisey, 17,048, 
August Ord, 
ELECTRIC CONTROLLERS, W, H. Scott. 17,449. August 10th, 


ELECTRIC Motor CowrBoL Systems. British Thomson-Houston Co., Ltd. 
(General Electric Co.) 18,208. August 22nd, 


TRANSFORMERS ESPECIALLY ADAPTED FOR USE ON ELECTRIC VEHICLES. British 
Thomson-Houston Co., Ltd. (Gen:.al Electric Co.) 18,204. August 22nd. 


INTERRUPTERS FOR IGNITION COILS OF INTERNAL COMBUSTION Emonus. J. Oar- 
pentier. 18,615. August 27th. 


TELEPHONE Corp. E.G, Sievert. 19,160, September 5th, 


WALL SOCKETS AND SWITCHES FOR ELEOTBIO Circuits, G. E. Fletcher. 19,506 
September 10th. 


MEANS FOR EFFECTING THE IGNITION OF ComMBUSTIBLE GASES IN Gas ENGINES, 
A. H. Thwaite and M. W. Ward. 20,446, September 22nd. 


INSULATING EDGEWISE-woUND ELECTRIC Coits. British Thomson-Houston Co., 
Ltd. (General Electric Co.) 20,715. September 26th, 7 


LEADING-IN CoNDUCTORS FOR ELECTRIC INCANDESCENT LAMPS AND THE LIKE, 
E. A. Carolan. (General Electric Co.) 20,965. September 26th, 


Evecrrio TRACTION, R. 8. Clouston. 20,976. September 29th, 


ELECTRICAL MEASURING INSTRUMENTS, G. K. B. Elphinstone and H, F, Fast 
21,028. September 80th. 


ALTERNATING CURRENT ELECTRIC Motors, E. A, Carolan, (General Electric 
Co.) 21,043, September 30th. 


ELECTRIC ENERGY METER, E.J. Javaux. 91,907. October 4th. 
pee Batteries, H. H. Lake. (Soc. Anon. Le Carbone. 21,672, October 
8th. 


MEANS FOR TROLLEYS OR VEHICLES TO PICK UP AND RETURN ELROTRIO CURREKT 
FROM AND TO CONDUCTORS THEY TRAVERSE AND OBTAIN MOTION, R, C. Bayer. 
92,972, October 18th, 


1905. 


INCANDESCENT ELECTRIC Lamps. Gerow and Gerow, 1,072, 


INDUCTION REGULATORS FOR ELECTRIC CURRENT. Finzi. (Date applied for 
under International Convention, January 27th, 1904.) 1,583. March 18th. 


APPARATUS FOR PRODUCING ELECTRIC REACTIONS IN GASES By AID oF ELECTRIC 
Ancs. Birkeland. (Date applied for under International Convention, 
February 20th, 1904.) 8,525. February 20th. 


APPARATUS FOR ENABLING TELEPHONIC AND TELEGRAPHIC MESSAGES TO BE 
TRANSMITTED OVER THE SANE Line. "Turchi and Brune. (Date applied for 
under International Convention, April 2nd, 1904.) 8,918, February 2th. 


Vapour Execrnic Lames. Thomas. (Date age for under International 
Convention, March 28th, 1904.) 5,220. March 18th. 


ELECTRIC Light HANGER FOR WALLS. Lau. (Date applied for under Inter- 


national Convention, April 28rd, 1904.) 8,253. Ap 

ELEcTRO-THERAPEUTIC Ray Tose. Cossor. 1,869. 

ELEÉcTROo-DyNAMIC RAILWAY TRACTION Systems. Dulait, Zelenay and Rosenfeld, 
1,820. 

PNEUMATICO DEVICES FOR SUPPORTING, ACTUATING, ARD CONTROLLING THE TROLLEY 
PoLEs OF ELECTRIC CARS AND THE LIKE, Gunyon. (Magney Manufacturing 
Co.) 2,693. 2 

DETECTORS FOR ELECTRO-MAGNETIC WAVES OR OTHER WEAK ELECTRIC IMPULSES, 
Thompson. (Ges. für drahtlose Telegraphie m.b.H.) 5,456, 

ELECTRIC TRAIN SIGNALS, Sullivan and Renshaw. 5,863. 

SysTEMB8 OF ELECTRICAL DISTRIBUTION OF DIRECT CURRENTS BY Means oF VAPOUR 
RgcriFIERS. Hewitt. (Date applied for under International Convention, 
May 18th, 1904.) 8,972. 

OVERHEAD CURRENT COLLECTORS FOR ELkcTRIC RAILWAYS AND CTRAMWAYRE. 
erra (Date applied for under International Convention, May 14th, 1904.) 
10,100. 


INTER-COMMUNICATION TELEPHONE Bysrxas. Birnbaum and White. 12,080, 
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THE EXHIBITION. 


Fon those who take an active interest in the electrical 
industry—and especially those who are engaged in the 
neighbourhood of the metropolis—there is one ruling topic 
just now, and that topic may be summed up in the one 
word Exhibition. . Olympia has proved to .be a success 
already, à success, we believe, quite beyond the imagination 
of those in whose minds the idea first had birth; indeed, 
in the flush of early enthusiasm during the latter days of 
last week there was a rumour—only a wish perhaps—about 
a possible postponement of the closing date beyond the 21st. 
That, however, we understand to be an impossibility, because 
the premises will be needed immediately after the Electrical 
Exhibition is closed, for preparations to be made for the show 
which is to follow it. But even were it possible we do not 
consider that it would be desirable. 

A point upon which we have heard decided opinions 
expressed, is that the daily opening and closing times are - 
both too early. It has been represented to us that many. 
visitors whose presence is desirable from a business point of 


view, proceed to Olympia after dinner, and arrive too late in 


the evening to enable a thorough examination of the more 
popular exhibits which appeal to them, and for which they 
are potential customers, to be made before 10 o'clock—the 
official closing time. Here, again, the management asserts 
that is impossible to make any alteration, so the situation must 
be accepted, though with considerable regret in some cases. 
The Olympian Exhibition is not appealing . merely 
to thousands and tens of thousands of sight-seers. It +s 
doing that, and doing it well, and its influence will remain 
for a long time to come, bringing much benefit to the 
electrical industry. But it is also playing the very im- 
portant part of being a great educational object-lesson for the 
electric lighting engineers, their assistants and their muni- 
cipal committees, who have been coming from all parts of 
the United Kingdom to learn whatever there is to be learned 
at Olympia, to aid them in popularising their own systems of 
supply with the private lighting and power consumer. | 
The EnkcrRICAL REVIEW has made a modest attempt to 


keep the exhibitors advised as to the dates upon which these 


engineers and committee deputations expected to be present. 
We are amply repaid, for this by the expressions of appre- 
ciation which have been showered’ upon us from various | 
directions. . For the benefit of the very wide circle 
of readers who are not exhibitors, we give on another page 
a list of some further visits of this description which are to 
be made during the remaining weeks of the Exhibition. In 


‘thanking those engineers who have so kindly assisted us in 


the compilation of this information, we should like to 
suggest to others who have not received our applications that 
they should dro) us a card say ing when they will be coming, 
so that we may make our later lists as complete and valuable 


-as possible. 
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Our own impression thus far has been that Olympia is as 
important just now for seeing men as for seeing things. 
Opportunities have been afforded to many trade and manu- 
facturing representatives to get into close touch with just 
the very men they want to meet, those whom at other times 
they experience some difficulty in locating. And when this 
sort of thing occurs, it means that business is proceeding 
satisfactorily. Indeed, there are various indications that British 
electrical manufacturing and trade in general are awakening, 
and that times of greater prosperity are at hand. We hope 
we do not read the signs incorrectly. 


There has been a good deal of journalistic trash appearing 
in the newspaper Press relating to the show ; that was, we 
suppose, to be expected. One writer glorifies the motor-car 
industry at the expense of the electrical, purely because he 
finds that our great industry has not filled every available 
foot of space at Olympia ; he ignores altogether the fact that 
the show is not, and never was intended to be, representative 
of heavy electrical engineering. A glance at the catalogue, 
and a consideration of the names of important manufacturing 
firms who are not in evidence, would be sufficient informa- 
tion for anyone who wished to have a proper knowledge. To 
be able to write a criticism ef any matter for the daily Press 
seems to require merely a half-knowledge of the facts, and a 
gift of laying on exaggerated fancy-talk calculated to tickle 
the reader. In another paper a correspondent has suggested 
that the capabilities of electricity as a humane means for 
electrocnting cattle should be demonstrated in actual 
. practice! But we suppose we must not be too severe on 
those who are helping to draw the public to Olympia—for 
after all that is the great thing required, to get the people 
there. The Exhibition will do the rest. 

We have a complaint to make with somebody—we do not 
know exactly whom, unless it be the management and the 
Hammersmith Borough Council electricity department. On 
Monday there was to have been an interesting demonstration 
of electric heating and cooking in the specially-equipped 
kitchen. This department of electricity is in need of all 
the encouragement that this or any other exhibition could 
give it, but it will receive no impetus whatever from a 
demonstration, which is no demonstration at all except of 
failure. And it was a failure, not through any fault of the 
actual apparatus on show, but purely because when the 
event was due there was no current available for the purpose. 
This is not the only complaint that has been made about 
the supply of electricity in the Exhibition building. 


_ A MEMORANDUM has been issued by the 
Board of Education to the Inspectors of 
Technical Institutions, referring to the 

' advantages accruing from co-operation between employers of 
labour and the managers of technical institutes, with regard 
to the instruction of employés and apprentices. We called 
attention some time ago to the action of the North-East 
Coast Institution of Engineers and Shipbuilders, the Council 
of which is fairly representative of the shipbuilding and 
engineering employers, towards technical training ; and the 
memorandum referred to above would appear to have been 
inspired by the results of the co-operation existing in the 
North between educational authorities and employers of 
labour. It is pointed out that the interest taken by 

‘employers or forcmen in the technical studies of apprentices 
may, and generally does, exercise an important influence in 


Technical 
Classes. 


‘technical education. 


helping these youths to appreciate the value to them of 
The methods in which employers can 
co-operate with teaching authorities are enumerated, and 
these are :—(1) In assisting with the class fees or the giving 
of prizes. (2) By increase in wages. (3) By allowing time 
for attendance at class. (4) By providing scholarships for 
specially qualified students. (5) Supervision. That is, 
keeping under observation the curriculum of the local 
technical institutes and offering suggestions with a view to 
bringing the instruction into line with the Spese require- 
ments of the industries. 

From the apprentices point of view, no doubt, the increase 
in wages is the one which appeals more directly to them. 
In certain cases where apprentices have passed successfully 
through a course of study approved by the employer they 
become entitled to & rise in wages which would otherwise 
not be due. In other cases encouragement is offered by 
giving preference for more remunerative posts io employés, 
who, by taking advantage of technical classes show increased 
efficiency. The time allowed from work for attendance at 
classes is also a very important and valuable consideration. A 
youth who has to rush off from the workshop and proceed 
direct to his class, which may be at some distance, is handi- 
capped considerably as compared with one who can go home 
and obtain change of clothes and a substantial meal before 
proceeding to his class, An hour’s allowance on a class 
night is, therefore, a considerable advantage to an appren- 
tice. Another form of remission of time takes the shape of 
“writing off" part of the apprenticeship course. In this 
way the apprenticeship of a good student may be reduced by 
as much as one year. It is a very satisfactory sign that 
employers generally dre beginning to recognise the value of 
technical education, as not only do they help to raise the 
intellectual standard of workmen, but their practical interest 
in educational matters tends also to improve the character 
of the technical teaching generally, by bringing it more into 
line with actual requirements and rendering it less academic 
in character. 


WE are glad to announce—on unim- 


pois, peachable authority—that ** instructions 
of India. have been issued to Customs officers for 


the separate enumeration of imports of 
electrical machinery in the returns of the sea-borne trade " 
of British India. In our issue of June 2nd last we drew 
special attention to this omission and urged its remedy. 
This new departure, if the headings under which the 
information is collected are well chosen, wil! enable the 
student of Indian Blue-Books to state definitely the extent of 
German and American competition in various branches of 
electrical trade as measured in India. Hitherto, the only 
indices of this trade were the respective values of the goods 
exported at their British, German or American port of ship- 
ment, a sum whose competitive value was liable to modifica- 
tion by reason of freight charges. This increased recogni- 
tion of the value of electricity in our Eastern Empire is 
certainly welcome. We should like to express a hope that 
now that the reform asked for has been conceded, informa- 
tion should be collected in as valuable a form as possible. 


Two main headings, electrical machinery and electrical 
fittings, would be good, but the sub-divisions which we 
publish once a month of the electrical exports of the United 


‘Kingdom would afford a much better system of enumeration. 


The Government of India possesses a high repute for the 
minute details which its statisticians enumerate. We have 
already alluded to the computations of the value of corks 
imported, but the Indian railway returns are even more 


. exhaustive, the net of official information securing for 


preservation such facts as the carriage of five tons of ginger 


on the Bengal Central Railway in return for a payment of 
26 rupees. The system of classification of electrical imports, 
which we suggest for adoption, will have to deal with large 


_items, and cannot, therefore, be dismissed as affording too 


many sub-headings to be of value. 


i 
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NATAL HARBOUR BOARD DEVELOPMENTS. 


—— 


[Bv our DURBAN CORRESPONDENT. | 


THE adoption of electric cranes to replace the present 
hydraulic ones at Durban has often been discussed, and 
we are’ pleased to note that a start has been made. 


engineers, of Bath, and the electrical equipment, was supplied 
by Messrs. Bruce Peebles & Co., Ltd. 


Briefly, the details are as follows :—]t has a longitudinal | 


travel of 1,435 ft., the width of the span is 185 ft., and it 
lifts 20 tons at the rate of 10 ft. per minute. The traveller 
that runs on the top of the gantry weighs over 90 tons, and 
it is equipped with four series. of reversing motors working 
at 500 volts. 

They are of the ventilated type, specially designed for 
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LARGE EnEOTRIC CRANE AT DURBAN, SHOWING STAGING. 


The present mammoth crane was the subject of 
much interest to those present at its inauguration 
on August 29th. The crane is used in connection 
with the concrete block building yard, for the purpose of 
lifting and transporting the huge concrete blocks used in 


crane work. Carbon brushes are used on the motors, which 
do not require to be moved for any variations in the load up 
to the maximum, and there is no sparking. The resistance 
on the hoisting motor is of the “flat ribbon " type, on the cross 
traverse and longitudinal travel. of the “squirrel ” type, the 
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ELECTRIC GANTRY CRANE COMPLETED. 


the EE of the ons Walls, the power being sup- 
plied from: the Harbour Board power station at 500 volts. 
The crane is one of the largest of its type in the world ; 

the meterials were made hy Mecsis. Stothert & Pitt, 


controllers are of the “ tramway ” type, and the bearings of 
the motors are lubricated by means of oil rings. The insu- 
lated cables are lead-covered, and current is conveyed to the 
traveller by means of a collector at one end, which runs on 
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two trolley wires supported from brackets fixed to the inside 
of the gantry immediately under the rail. All the gear wheels 
are cnt ; the hoisting motor is 20 B.H.P., and the cross traverse 
motor 12 B.H.P. Two 40-B.H.P. motors are mounted one 
on each end of the traveller for the longitudinal travel. 
These motors are so arranged that they will give six speeds 
of travel from 100 ft. to 300 ft. per minute. This is accom- 
plished by means of the controller situated inside the atten- 
dant's cabin. 

The hoisting motor, cross-traverse and longitudinal 
travelling motors have gravity brakes connected in, series 
with their fields ; this form is considered very effective, as 
should the current fail through any cause, the brakes will be 
immediately applied. In addition, the hoisting motor has 
both foot and hand brakes. BEN 

The erection of the crane was carried out by Mr. Alfred 
Short, engineer, Durban, under the supervision of Mr. 
Thompson, mechanical engineer to the Natal Harbour 
Board. The electrical equipment was done by the 
Natal Harbour Electrical Department, under the super- 
vision of Mr. G. Stobie, Government Harbour Board elec- 
trical engineer. 

The erection of the gantry has been carried out with the 
greatest expedition. The time taken in erection was only 
two months. The foundation is a substantial construction 
of concrete 13 ft. x 6 ft. x 44 ft. The cost of the whole 
structure, including crane and motors, amounted to £13,500. 
The crane itself, which weighs about 95 tons, was lifted in one 
piece to its position on the gantry rails, a height of 22 ft. 
This difficult work was donc by means of staging and 
hydraulic jacks, | 
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TECHNICAL CLASSES. 


By W. G. RHODES, D.Sc., M.LE.E. 


PROMPTED by the leader in a recent issue of the ELECTRICAL 
REVIEW, I venture to make a few remarks on this important 
topic—important because good technical classes are needed, 
and important. because a great amount of public money is 
being spent—some say wasted—on technical education. 

I do not propose to deal now with regular day courses, as 
I have already, on other occasions, expressed my views thereon. 


It is the evening classes about which I desire to say- 


something. 

As is indicated in the leader referred to, evening students 
attend classes in order to obtain some information directly 
bearing upon their daily work, in order to become more 
intelligent and more efficient workmen. 

The question arises : Are evening classes usually arranged 
and conducted in such a way as to meet this requirement ? 
There is a doubt about it. 

To illustrate our argument, take the case of a dynamo 
designer—there are many who do not understand the under- 
lyiug principles thoroughly—wishing to obtain a clearer 
insight of the subject. He works, say, in one of our large 
towns where there exists a technical school which is osten- 
sib!y conducted on the most approved lines. 

What can he get 7 | 

There may be a special course of lectures on dynamo 
design, but as a rule the lecturer will assume as known the 
very things which many of the students wish to learn, as, 
for instance, the formule— 
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or methods of measuring resistance, permeability, &c. 

If he does not fully understand these, he is informed that 
he should attend the regular and stereotyped courses which 
prepare for the examinations of the City and Guilds. If 
he, acting on this advice, joins such classes—especially the 
ordinary grade—he has to attend some 30 lectures in order 
to obtain information which could be given in ten. The 
remainder, though undoubtedly nseful, do not contain matter 
immediately bearing on the subject, 


It is not in the amount of money spent on technical 
education that the error lies, but in the faulty organisation . 
of the technical classes. 

Another subject worthy of consideration is the lecturer 
himself. I am speaking feelingly here, with the knowledge 
got from experience. _ 

A lecturer should not be compelled to give many lectures 
per week—certainly not more than one each evening for-four ' 
evenings per week. Laboratory work in addition. does no’ 
harm. 

A lecture, especially an advanced one, is a great strain on 
a lecturer who not only delivers good and well thought. out 
lectures, but who, by watching the expressions of his 
students, can detect want of comprehension, and then, by 
variation of language, by intonation, and by gesture, drive 
the point home and send all but the very dull ones away 
feeling that they have learnt something, and creating in 
them a keen desire to know more. : 

Such a lecturer is worthy of all consideration, and if not 
overworked will maintain his efficiency and keep good classes 
together throughout an entire session. . 

How often do we find classes dwindle down to about one 
quarter of their original number before the end of the 
Bession ? 

I have indicated one very common reason for this. 
Others no doubt exist, Mt a clear and enthusiastic lecturer 
has great power over his students. It -is, in fact, the 
personality of the lecturer which determines the success, 
or otherwise, of a class. 


THE NAVAL ELECTRICIAN. 


'THE idea of becoming a naval electrician probably appeals 


' to a good many lads who have some knowledge of electricity, 


and fancy the prospect of going out into the world on board 
a man-of-war; to nat a few of these the uniform is, per- 
haps, an attraction, with its peaked cap and brass buttons 
savouring of the full-blown naval officer. — . | 

Far be it from us in any way to discourage a feeling of 
pride in the uniform of either of the services, for it is surely . 
a pardonable form of vanity that brings out such qualities 
as are needful * for the sake of the cloth." — . . 

However, it is but fair to point out to those who may only 
have seen the shore-going side of life, that there is a good 
deal beyond the peaked cap and the high-sounding title of 
electrician, which does not appear on the surface. 

To begin with, the title electrician is, perhaps, a little 
misleading, for it would seem to imply that the holder of it 
is responsible for, and generally in charge of, the electrical 
plant on board ship. One might be led to infer that his 
opinion on electrical matters would have considerable weight, 
and that he was, in fact, more or less of a ** boss” in his 
own particular line. 

Now, as a matter of fact, the electrician is not an officer 
at all in the naval acceptance of the word ; he is a mechanic 
pure and simple, supposed to have special knowledge of the 
sort of work required in the adjustment and repair of elec- 
trical instruments. | 

The electrical engineer of the ship is the torpedo officer, 
whether he be a warrant officer or a lieutenant appointed for 
these duties ; his right hand man is the torpedo instructor, a 
man who has entered in the ordinary line and has taken up 
the torpedo branch in preference to gunnery. 

The electrician occupies rather the post of instrument 
maker, though his actual duties in a great measure depend 
on his special aptitude for certain kinds of work as observed 
by the torpedo officer. 

Asan example, let us take a battleship or large cruiser, 
and see in what manner the work is generally divided up 
and what duties in particular will be likely to come under 
the care of the electrician. To do this we must endeavour 
to place ourselves in the position of the torpedo officer, and 
see what arrangements are best suited for the disposal of the 
staff under him. | 

As regards the work that it is his special duty to 
supervise, jt may be divided first of all into two great 
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items : the illumination of the ship and the efficiency of 
the Whitehead torpedo armament. l 

His staff will probably consist of two electricians, two 
torpedo instructors, a few permanent ratings in the torpedo 
branch—some half dozen or so, and any men that the com- 
mander may be able to spare for special work that is in hand 
and requires what one might call unskilled labour, such as 
the cleaning of torpedo tubes and such minor odd jobs. 

The half-dozen or so permanent “ hands ". would be called 
the electric light party, and the bulk of them would be em- 
ployed going round chasing earth leaks, repairing circuits 
and renewing lamps wherever necessary. 

A responsible man must be in the neighbourhood of the 


switchboard, another reliable man should be in charge of the . 


electric light party, a third is required to look after the bells, 
batteries and telephones. 

Now all these men have their own little calls upon the 
electrician's workshop: they go round and gather up the 
fragments of misapplied ingenuity which follow in the wake 
of untutored ambition. 

There are switches which have suffered from some burly 
autocrat who did not realise that the current was broken at 
the sectional box, galvanometers which have had their faces 
slapped and turned sulky, other instruments which have dis- 
played a marked antipathy to sea-water, and a host of minor 
fittings with which sea air does not agree. All these things 
claim tee attention of the electrician, and test his skill as an 
artificer in brass, but they do not, as a rule, require any 
great technical knowledge. The electrician whose duty it 
may be to attend to these items has his hands full, and it is 


always easier to write up the defect book than to write the 


items off. 

But, besides electric work, the torpedoes claim a large 
amount to the torpedo officer’s attention ; men must be 
detailed to look after these, and a specially skilled and neat 
workman must attend to the gyroscopes, upon which the 
straight-running of each torpedo’ depends. 

A gyroscope consists essentially of a perfectly-balanced 
heavy fly-wheel, running on ball bearings. 

Now, everyone who has possessed a bicycle knows that it 
requires a definite amount of force to turn the front wheel 
when it is set spinning rapidly in the air ; it is precisely this 
force that is made use of in the gyroscope when the little 
fly-wheel is set revolving, and the resistance to any turning 
movement is made to act upon valves which control the 
rudders. 

This little instrament, which forms an integral part 
of each torpedo, is exceedingly sensitive, and at the same 
time it is of the utmost ‘importance that it should be 
accurate. 

Who better than the electrician, with his skill in handling 
delicate instruments, for the job? So it comes about that 
electrician No. 2 becomes a specialist in the art of gyroscope 
adjusting to the exclusion of almost any kind of electrical 
work whatever. 

Now, to the man who has taken up electricity as a study, 
who has studied the theory of it, and, perhaps, prides, him- 
self on his electrical certificates, this may, possibly, be 
decidedly disappointing ; he had, perhaps, visions of wireless 
telegraphy, and the large field of investigation that this 
braneh of the subject throws open to the inquiring mind; 


he had pictured himself in charge of a ship's installation ` 


with all its ramifications, the ball systems, telephones, tele- 
graphy, lighting, battery work, dynamo and motor work and 
all varieties of testing ; his certificates are a guarantee of his 


right to an opinion, and his title would seem to invite it, but: 


he finds himself instead tied down to his lathe, making end- 
less terminals and ebonite bases, carrying out routine orders, 
and consulted in nothing; there is another in the place that 
he thought to occupy, and he is not even this person's 
deputy, for there are torpedo instructors whose official certifi- 
cates entitle them to a higher place. 
It may not always be so—in fact, it is probable that there 
_ will be great changes in the near future—but for the present 
we would point out the advantages of working up through the 
regular line where it is a case of ambition, for the torpedo 
instructor becomes eventually a torpedo officer, and, in due 
course, may even get a commission. 
The naval electrician is, however, not at all badly placed 
when once he realises his true position ; as an instrument- 


maker no one can touch him}; -he'is' master of his craft, and 
as such will earn the confidence of his officer. Once this is 
established it is not likely to be forgotten, and he will be 
looked upon as a man of no small importance. | 
Electrieity is more or less of an innovation in the Navy, 
and it is daily growing in importance. The electricians, as a 
body, must remember that the engineers started in much the 
same way, only with more prejudice against them; within the 
last few years recognition of their merits has come to them 


: In rapid strides, and there would seem some likelihood of | 


considerable changes being effected in the electrical branch. 

Torpedoes and the electrical plant have little in common ; 
the link was first welded in the adoption of electrically- 
fired mines, when the torpedo officer was the only individual 
who was supposed to be sufficiently well acquainted with 
the fact that electricity can only travel along a metallic 
circuit, and is held there by the surrounding insulation 
through which it cannot pass. 

In these days of high frequency currents, specific induc- 
tive capacity, self-induction, and so forth, he has to know a 
good deal more, and modify the views of his predecessor 
considerably ; leaving out his executive work, leaving out 
even his Whitehead torpedoes, he has still quite enough to 
worry him as an electrical engineer, and the day is probably 
not far off when, putting aside his other duties, he will 
assume the latter sobriquet alone. 

This will be the day for the electrician ; and after all, for 
those who like the work, the pay, which starts at 5s. a day, 
is remarkably good for the Navy ; the standing is that of a 
chief petty officer or an artificer, and one may assume, with 
a fair amount of confidence, that there will be prospects of 
advancement. | 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


Electricity Charges. . 


I am submitting for the perusal of your readers a system 
of charging for electricity which may be of interest to large . 
power companies who supply energy to councils, factories, 
works, &c. The system I would suggest is one which deals 
with the three following factors :— | 

1. The cost of coal. | 

2. The magnitude of the consumption. 

3. The load factor. "P 

Now these factors should be easily and readily combined 
in a table, so that, in getting out an account, the price per 
unit chargeable could be seen almost ata glance. 

The writer tenders the following combination of factors 
and tables to eliminate as far as possible the time generally 


. taken to work out the cost of a unit under varying con- 


ditions :— 


TABLE A.—COST OF QUARTER AT RATE PER ANNUM. 


Lond tector. | Urs | Unis | Gem (| m 
10% 2°5 | 2:25 2*0 1:5 
12% 225 | 20 1°75 1:25 
15% 2:0 | 1:75 1:5 1:0 
20% 1°75 | | a 1:25 0:95 
25% 1:5 1:25 1:0 0:93 
3095 1:25 1:0 0:95 0:9 
40% 1:0 . 0°95 0°93 0°85 

TABLE B.—CoaL Prick MULTIPLYING FACTOR. 
] 
7s &s. 9s 10s. | 128 | 188 148 15s. | 168. | 17s 
0:8 | 0°85 | 0°87 | 09 | 1°0 11 1:2 1:3 14 1:5 


Example I.—A borough council is a consumer, and uses 
130,000 units per quarter, which is at the rate of 520,000 
units per annum. The price of coal for the year is 10s. per 
ton, and the load factor is 30 per cent., being a tram system. 
From Table A. opposite 30 per cent. and 500,000 units read 
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‘9d. From Table B. under 10s. read :9. Now 9 x :'9.— 
‘Rid. price per unit to be charged. 

Again, a smaller consumer, consuming 10,000 units per 
annum, with a wholly lighting load, and coal at the high 
price, 178. per ton, and a low load factor of say, 10 per cent. 

From Table A. we get 2:5, and from Table B. 1:5. — 

Then 2-5 x 1:5 = 875d. price per unit to be charged. 

These are two extreme cases. 

The small consumer using 40,000 units per annum, with 
a poor load factor and the cost of coal high, is charged 8 - 
for his unit of electricity, whilst the larger consumer, w 
uses just over half a million unite per annum when the price 
of coal is 10s., and a high load factor of 30 per cent., 
charged only RId. per unit. 

The load factor and the price of coal must be brought 
into the cost, as well as the sliding scaleadopted in the above 
tables. 

I merely give the idea for what it represents, and. I place 
no value upon any of the figures given. It is merely 
the method of uniting the three dominant factors neces- 
sary for an equitable system of charging which I wish to 
submit. 

Treyer. 


The All-Steel Railway Car. 


All-steel railway carriages are no novelty, as they were 
tried over 50 years ago in England with disastrous results. 
The carriage constructors at that time had as extravagant. 
hopes as the Brush Co. now have, but railway passengers 
avoided the cars a& they would a pestilence. The extreme 
sensibility of steel to heat and cold makes it an undesirable 
material for anything in railway carriage construction save 
the ‘framework, and the discomfort and awful feeling of 
shivering and cold which a winter journey in the all-steel 
carriages produced was quite sufficient to soon cause 
passengers to hate the cars... Comfort in every sense is the 
main thing that attracts passengers, and no material for car 
finishing affords this in so high a degree as wood does, 
because wood neither attracts nor retains heat or cold as steel 
does, and non-inflammable wood is even less conductive than 
ordinary wood. 

] am afraid that the Brush Co. and the new tube com- 
panies are making a costly error in adopting for car interiors 
a material which will chill passengers to the marrow in 
winter and give them an unwonted Turkish bath in summer, 
and that the doctors and undertakers will reap far higger 
profits than the owners of the cars are ever likely to sec. 


Experience. 


[So fur as the winter cold is concerned, we have endured 
great sufferings in wooden coaches, which were never 
properly warmed until recent years. Now, however, 
rapid progress is being made in the warming of trains by 
exhaust steam or electricity, as the case may he, and as the 
passengers will not be expected to sit on the naked steel, we 
are of opinion that this trouble will not be of a serious 
nature. On the other hand, we have in the past experienced 
‘those Turkish baths mentioned by our correspondent on the 
Metropolitan and Metropolitan District Railways ;. under 
the new conditions obtaining on those lines it will be possible 
to secure ventilation without suffocation, and thus, we hope, 
the zone system will not be a torrid one. As for main line 
trains, they are not likely to become too hot, thanks partly 
to the peculiarities of our climate, partly to the rapid motion 
through the air.—Eps. E.R.] 


Olympia Exhibition: Free Tickets? 


We should like to add a word in support of your corre- 
spondent, Mr. C. Rockley, in to-day's issue, with regard to the 
free admission of the public to the above Exhibition ; ; taking 
the view of a few exhibitors expressed within the last. few 
hours, the general impression seems to be that we are far 
behind the gas companies in the manner of working their 
Earl's Court show ; and as your correspondent remarks, 
their representatives sc ittered tickets broadcast, to the 
writers personal knowledge. We think that if this were 
brought. to the notice of the municipal and private supply 
companies by a circular, say, from the Executive Committee, 


it might induce a larger number of the general public to 
visit Olympia during the Exhibition, who at present take no 
interest in the application of electricity to their own use. 
We trust that these letters may induce the supply com- 
panies, &c., to move in the matter, and so make the Ex- 
hibition a big success, which would re-act throughout the 
trade generally. 
Foxeroft & iuc. 
W. J. V. DUNCAN. 
London, September 29th, 1905. 


Oerlikon Generators in Dublin. 
] thank you for having published my letter of 25th inst. 


re Pigeon House Fort electricity works, and would point out 


two clerical errors. 
In the last paragraph but one of my letter, it should 
read : — “ By-the-bye, the two 1,000-Kw. and .the two 
500-kw. high-tension //ree-phase generators erected at 
Dublin were designed as far back as 1599 to 1900 at the 
factories of the Oerlikon Co. in Switzerland. . 
G. -Wüthrich.. 
London, S.W., October 2nd, 1905. 


- ——— — M À—X 


Starting Steam Turbines. 


Having taken a good deal of interest in the gradual 
development of the steam turbine, I would like to make a 
few remarks on * Greasers" letter in your issue of Sep- 
tember 29th last, regarding Willans &. Robinson’s patent 
turbine blading, in which the imdividual hlades are d 
tected within a shrouding. 

[t is claimed in favour of this method of blading that, in 
the event of contact of the revolving part with the stationary 
case, merely a portion of the shrouding, namely, at the point 
of contact, will be ground down (instead of. the blades being 
stripped) ; but ** Greaser " apparently objects to this grinding 
down of the shrouding on the ground that the working 
clearance will be increased, and hence also the steam 
consumption. ZUM 

“Greaser” should, however, bear in mind that in the 
event of accidental contact occurring, it is only a small 
pertion of a few rings of blades—probably only a small 
portion of a single ring of blades (out of some 60 or 90 such 
rings of blades in the turbine) which will touch, and that the 
portion of the clearance affected is but an infinitesimal part 
of the whole. 


Any slight increase im steam consumption cannot be ] 


compared with the pecuniary loss resulting from a complete 
stripping of the blades, which is the alternative with 
unshrouded blades to the glight grinding down of shrouded 
blades. 

Regarding “ Greaser's " remarks on the general progress 
of turbine manufacture in this country, 1 think he will find 
if he has a talk to engineers who have studied the progress 
made by various firms in this country and abroad, that at 
all events up to the present, neither America nor the 
Continent, can produce anything to excel in workinansbip 
and general efficiency the best that this country can 
produce. 

And, further, I think that * Greaser " will also find, in 
a year or two's time, that the various firms in this country 
who are devoting themselves to improving the Parsons type 
of turbine, will be able to congratulate themselves that 
they have allowed Continental and American firms to 
occupy themselves with the introduction of new types of 
turbines, in place of perfecting a type that. has stood the 


test of time, and has been P EUR for the almost 


eneral adoption of poy E 
i  Britisher. 


[A correspondent calls attention to a letter by Mr. Wi: r 
Emmett to the Street Railway ` Journul (U.S.A.)- o 
Sept. 9th last on this subject. Mr. Emmett referred to the 
suggestion that large steam turbines’ required warming “ap 
before starting, and said : “ While many turbines now in 
operation dug auch treatment, it is not. required i in turbines 
recently produced by thie General Electric Co. if they are 
properly set up and adjusted. 

* With these turbines, the matter of clearance between 
revolving and ‘stationary parte, within such limite as are 
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ever desirable, does not affect the steam economy to an 
appreciable extent. Clearances from } in. to j in. are used 
on large turbines, and if under any extraordinary conditions 
these should prove insufficient, a considerable increase can 
easily be provided without appreciable effect upon the steam 
economy. It is also possible to increase the clearances of 
existing machines where trouble is experienced, and in a few 
cases such changes have been made." He also quoted from a 
paper by Mr. A. S. Mann, which we published in our issue 
of June 23rd last, and in which Mr. Mann stated that a 
steam turbine could be run at full speed in 24 minutes from 
the time of starting cold.—Epbs. E.R.] 


An Overcrowded Profession. 


At the request of the Editorial Board of the University 
Engineering Journal of Birthingham, I am writing to take 
exception to the words of'^ your correspondent, Mr. R. 
Browne, of Sidcup, He says among other things, “that 
we have not a College or Institution within the shores of 
these Islands where a complete training can be had in any 
one branch of engineering.” 

My Editoria! Board wish me to point out that Prof. 
Gisbert Kapp is the head of the electrical engineering 
department of this University ; that a sum of nearly half a 
million sterling has been spent during the last three years in 
building and equipping huge engineering laboratories, which, 
according to Mr. Joseph Chamberlain, are second to none 
in the world, and which, those who have visited the 
Continent tell us, are at least equal to. the great German 
College of Charlottenberg. | 

We all of us agree that there should be many such 
colleges in England. It may be that in a few years there 
wil be colleges built which will overshadow the present 
efforts of Birmingham ;. and in that case the example set by 
the Midland city should be remembered. More money is 
still wanted for engineering education at the universities ; 
hut it is somewhat curious that a correspondent of your 
widely read paper has not noticed the articles on the 
facilities ab Birmingham which have already appeared in it. 
If he cares to pay the postage, we will let him, or any other 
bond fide ignorant reader, have our amateur journal for a 
period of 12 months, so that they will know something of 
what is being done for engineering education at this 
University. It is only fair to add that this journal is 
managed by the engineering students. 

Editor of the 
University Engineering Journal, 
The University, Birmingham. 
October 2nd, 1905. 

[Apparently the expression **a complete training in any 
one branch of engineering " should be more strictly defined. 
Granted that a magnificent institution has been organised 


, aud equipped in Birmingham ; the fact remains that all the 


colleges in the world cannot make an engineer. One of the 
most important, and certainly the most essential, qualifica- 
tions of an engineer is ezperience.— He cannot get that in a 


college. — EDs. E.R. ] 


Money for Nothing. 


lt has gradually, but none the less forcibly, been im- 
pressed npon my mind that when a young man enters the 
electrical profession he has to combine work and study for a 
matter of about 10 to 15 years before he is considered any- 
thing but an improver, or at any rate it is apparently so 
from the wages offered. If one were to let his mind wander 
over the various experiences necessary to obtain 28s. per 
week as pointed out by **Sub-Station " last week, he would 
fiud it necessary to have been in the following situations, 
uamely, shift engineer, mains assistant, switchboard atten- 
dant and test room assistant, leaving out of count altogether 
theoretical training and list of certificates, to gain which 
means night after might of hard study. | notice also a 
vacancy for an engine driver cleaner, who must have had 
experience in direct current switehboards, to work 12-hour 
shifts, which I take it means 84 hours per week, for which 
he will receive 22s. per week, which works out at about 
^»1d. per hour. It was not many months ago that I 


referred to wiremen as overworked underpaid heroes, but 
what are these ? | 

With this question I will leave each one to his own 
thoughts, at the same time feeling thankful that I do not 
hold a position either as a junior engineer or as an engine 
driver cleaner with switchboard experience. 


W. Y. Newland. 


The Electro-Deposition of Copper. 


My attention has been drawn to the report of a meeting 
of the Faraday Society at which Mr. Cowper-Coles read a 
paper on * The Electro-Deposition of Copper." It is not 
my intention or desire to take part in the controversy which 
has been raised, but I must emphatically protest against the 
statement made by Mr. Cowper-Coles that “the burnisher 
causes lamint tion.” At our works at Schladern-on-the- 
Nieg, Germany, during the past 14 years we have produced 
by the Elmore process a very large quantity of seamless 
tubes, from the smallest diameter up to 8 ft., and the returns 
ou account of lamination are practically nil. That, this must 
be so is proved by the fact that we have all the best known 
consumers on our books, in addition to having been the sole 
contractors to the German Navy for a great many years. 

By the Elmore process any tube can be replaced in the 
bath and deposition can be recommenced without the slightest 
sign of lamination, even though the copper is heated and 
hammered down to a knife edge. 

Harry Ellis, 
Managing Director. 
ELMORE’S METALL ACTIENGESELLSCHAPT. 


London, E.C., Orfober 2nd, 1905. 


Novel Methods in Ausiralia. 


Tn reply to Mr. Weston's letter under the above title— 
which title T hope will not, be credited to me—TI beg to point 
out that in the diagram of switchboard connections of the 
Empire Electric Light Co.’s station, the position of the 
circuit-breakers was fixed, not in ignorance, but for the very 
good reason that, when putting in a new machine, it is not 
desirable that the last switch to be closed, namely, the arma- 
ture switch, should be the only automatic one on the 
machine. By putting it on the field side, however, if any- 
thing should be wrong, it will throw out on closing the 
armature switch. 

. [n. the case of a circuit-breaker opening, the switchboard 
attendant at once opens the armature switch, but beyond 
causing a bit of sparking at the brushes, the machine, if 
motored, would not hurt itself. l 

To avoid this, in a later panel the circuit-breaker is not 
operated as a switch, but is left closed, and is placed on the 
negative or armature end. 

| J. R. W. Gardam. 


Sydney, N.S.W., August 29/h, 1905. 


The Wiring Industry. 


Whilst reading the recent correspondence, I thought of 
several splendid examples of country house installations 
whieh it lias been my good fortune to inspect, and wondered, 
as these works have been carried out by an eminent firm of 
house furnishers, who are also tinkers and if not tailors, 
certainly candle-stick makers, whether they employed a 
staff of electricians, or was the work done by the man that 


lays the carpet on the stairs ? 
M. MeBratney. 


Newport, Augus! 2nd, 1905. 


Design of Instruments and Meters. 


In reading * O.K.'8" homily under the above title in your 
issue of September 30th, we hardly know whether most to 
admire his modesty in concealing his identity under so appro- 
priate a nom de guerre, or his sublime indifference to facts. 

-Of wattmeters with ** ball bearings " or “ magnetic sus- 
pension " we need say nothing, as we do not, make these, 
and have never, so far, heard of anyone who did. We were 
at first tempted to think that watt-hour-meters were meant, 
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but it seemed presumptuous to impute so gross an error to 


80 painstaking a critic. 

We are, however, the firm who “brought forth the 
monster °—“ the freak . . . . which looks like the work of 
some overwrought brain " (we quote from **O.K.'s " letter, 
" and not from a penny novelette)—and very proud we are of 
having done so. 
~~ After your excellent description of the instrument con- 
tained in your issue of September 22nd, it seems hardly 
necessary to recapitulate the advantages possessed by these 


recorders ; but in view of * O.K.'s" statement that “the — 


only advantage that can be claimed for this improvement is 
that no fluid (srr) ink is used, and therefore the instrument 
will not get splashed in ink," it may be well to do so. 

What we claim is that the “ record ” is uniformly clear, 
and is not dependent on the care exercised in keeping the 
pen in order; that the instrument is accurate, since the 
index takes up its correct position on the chart unimpeded 
by frictional contact between pen and paper ; that, on this 
account, the ‘ power" required to work satisfactorily a 
recording instrument is no greater than that necessary for an 
ordinary indicating instrument, and consequently such a 
recorder may be worked off the same shunt or transformer, 
which in the case of heavy currents often effects a con- 
siderable saving in both initial and running expense; that 
for the same reason the problem of satisfactory recording 
alternating current instruments, such as ammeters, watt- 
meters, power-factor indicators, &c., as also temperature 
recorders and other such instruments, suffering from lack 
of sufficient power to overcome friction is, solved ; that 
there are no clocks to be wound, or pens to be filled ; 
that any number of recorders and switchboard or station 
clock dials can be driven by the same master clock with 
the absolute certainty that the timing of the whole set will 
he identical ; that only one clock has to be timed, and that 
the clock system after having. been in successful operation 
ina very large number of installations for many years has 
proved itself absolutely reliable ; in fact, simplicity is the 
key-note of the whole arrangement. 

The construction of “QO. K.’s” fifth paragraph is so 
involved and the metaphors are so numerous and so poetic 
that we are not sure that we quite grasp its meaning, but we 
might perhaps be allowed to remark that in an installation 
of those recorders, whether consisting of one or, say, six, 
there is no relay and only one contact, but ** O.K.'s" 
toüchiug allusion to the “ feeble-minded youth" (why 
** feeble-minded " we cannot say) who is expected to ** fake 
up the relay contacts ; those contacts! !" is much more 
dramatic, so let it pass. The fact that he has apparently 
ueither seen the instrument, nor understands its working is, 
of course, quite a minor consideration. 

Should ** O. K. " care, however, to do both, we shall be 


most happy to see him at our stand at the Olympia , 


Exhibition, where we have these recorders in operation. 
(Modesty forbids that we should repeat the compliments 
there showered upon them.) 

Finally, we cannot help regretting that in having your 
description of September 22nd reprinted we were too soon 
to be able to include “ O.K.'s" letter. It would have been 
a most welcome addition, since the humorous touch is always 
so acceptable in these matter-of-fact days. 2 


Everett, Edgcumbe & Co., Ltd., 


KENELM EDGCUMBE, Director. 
87, Victoria Street, S.W. 
October 3rd, 1905. 


Some “ Arithmetical” Questions for Mr. Pollard Digby, 


I note Mr. Pollard Digby has made some attempt to 
answer the question I put in a previous letter, viz., How is it 
possible to give preference to imports of a life-supportiug 
nature, without placing an import duty on imports of a non- 
life-aupporting nature ? | 

Mr. Digby would seem to suggest that my ideas on the 
matter in question are somewhat crude, but at the same time 
entirely evades the question, by introducing the usual red 
herrings. [ can in no way appreciate. Mr. Digby's 
suggestion that more than two dimensions are necessary, and 
caunot admit for a moment that our internal trade has any- 
thing whatever to do with the point at issue. 


Roughly speaking, we cannot under any circumstances 
produce within the British Isles sufficient life-supportmg 
commodities to enable us to more than support about one- 
third of our present population, hence it is absolutely 
necessary to import the remaining two-thirds required from 
somewhere else, and whether our internal trade is entirely 
stagnant, or booming, there still remains this two-thirds of 
life-supporting commodities to be imported. P 

Such being the case, it should be entirely obvious that to 
enable us to support any increase of population whatsoever, 
our imports of a life-supporting nature must increase pro 
rata. The only point that could possibly be open to. doubt, 
is whether by placing an import duty on goods of a non- 
life-supporting nature, it would be possible thereby to 
increase our imports’ of a life-supporting nature; which, as 
has been shown, we inust increase to enable us to provide for 
our natural increase of population. 

Taking this as the basis that entirely controls our national 
growth, the point is, can we find support for even our pre- 
sent population, much less an increase of population, if we 
are content to go on exchanging our knives for other people's — 
scissors ?' As matters now work, it is possible for one British : 
industry to entirely kill another British industry, although 
of quite a dissimilar nature. As, for instance, by reason say 
that our cotton manufacturers being able to manufacture 
cotton goods cheaper than Germany, our cotton 
goods are exported to Germany, and in exchange 
Germany sends us some other kind of manufactured goods 
which they can produce, or do produce, cheaper than we do— 
say, for the sake of argument, woollen goods, the effect being 
that our woollen goods manufacturers are being yery severely 
hit by what they consider unfair foreign competition, whereas 
in reality it is our own cotton goods manufacturers that are 
indirectly responsible for the downfall of the woollen goods 
manufacturers. 

This is the necessary result of exchanging knives for 
scissors. If we put an import duty on woollen goods it 
would have the same effect, of course, as increasing the cost 
of production, and Germany would have to send us some- 
thing else—say, sugar in larger quantities in exchange for 
our cotton goods. Very little, of course, can be done in this 
direction in our dealings with Germany, as Germany prin- 
cipally exports goods of precisely the same nature as we 
require to export ourselves, and requires precisely the same 
class of imports as we do—that is, goods of the nature they 
cannot possibly produce in sufficient quantities to meet their 
requirements. | 

But take another case ; where both Germany and ourselves 
are trading, say, with some neutral market exporting manufac- 
tured goods of a similar nature to our own and Germany's 
exports, and also goods of a life-supporting nature, which 
both Germany and we require. 

Germany, by her import taxes, prevents her exchange 
being taken out in manufactured goods similar. to her own 
exports, and takes from this neutral market what she most 
requires, whilst we, on the other hand, accept in return for . 
our exports to this neutral market, their manufactured stuff, 
which may be simply a lower-priced article of precisely the 
same class of goods that we exported. In fact, we might 
have been just as well off if we had done no trade with this 
neutral market at all, or even perhaps better off, as possibly 
the goods we made at home, although of nominally higher 
price, might have been better value. I cannot understand 
how it is that the enormous importance of this question 
seems to be so little appreciated, when our very existence as 
a nation is so entirely dependent on the nature of our imports 
—that is, two-thirds of our population and all farther 
increase, n 
| ' H. W. Wilson. 


Stowmarket, 


The Truth About Gas. S 

According to the Journal of Gas Lighting, in its article 
on “Gas v. Electricity," it would seem that electric light is 
of no use us an illuminant. ‘To go into this matter would be 
needless waste of time, as the comparisons are simply absurd. ' 
There are, however, two statements I should like to point 
out :— 

1. Liverpool is in favour of, and lighted by, incandescent 


gas. 
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2. Bradford is entirely lighted by incandescent gas. - 
P With regard to Liverpool, it does not say, by the way, 
that all the finest and most important thoroughfares are 
lighted entirely by electric arc lamps, and that incandescent 
gas is used for the side streets and suburbs, where it is 
thought sufficient. With regard to Bradford, the statement 
Vs quite correct ; but any reasonable man will agree that it 
is one of the worst lighted cities in England. I speak from 
personal experience. In a certain part here there is an arc 
lamp on a trolley pole, and about 30 yards away a powerful 
incandescent gas lamp with six burners ; although twice as 
high and some. distance away, the arc lamp casts shadows of 
people passing under the gas lamp and even beyond it. And 
some people compare gas to electricity ! 

I should esteem it a favour if you would insert this letter 
in the next issue of your valuable paper. 

| An Old Reader. 

[As for Liverpool, half-truths are proverbially mischievous, 
and the same ‘half-lie has been put forward in numerous 
instances. We do not deny that gas lighting is good enough 
for back streets and lanes; but we emphatically maintain 
that important thoroughfares can be lighted both better and 
more cheaply with electricity than with gas. 

As for Bradford, its miserable gas lighting is notorious, 


and has been mentioned in the ELECTRICAL REVIEW on 


previous occasions. —Enps. E.R.] 


INTERNAL COMBUSTION ENGINES. 


By DUGALD CLERK, M.Inst.C.E. 


a————— — — 


| (Concluded from page 494.) 

Ix order to make use of higher compression without any 
risk of pre-ignition, the author has designed two types of 
engine, one to use air super-compression, and the other to 
use cooled exhaust super-compression, while Messrs. 
Crossley use water injection for’the same purpose. 

Of all the troubles of pre-ignition, back-ignition, and 
exhaust explosions, the former is the most serious, the others 
being under control in a well designed engine kept in good 
order. Attempts to avoid pre-ignition by compression of the 


air only, adding the gas at the moment of completed com- ` 


pression, have proved successful, but the mean pressure 
obtained is too low. "à 

Herr Diesel's methods as applied to gas have so far failed ; 
but he has made a fair success with his oil engine. 

Dealing with examples of internal combustion engines in 
Britain, the author described first the Clerk cycle engine, in 
which the motor cylinder had large ports at the front end 
leading into an annular space forming the exhaust port, the 
compression space was conical, and the charge was sent in by 
à separate pump, the action of the engine being as follows : 
When the piston was out at the end of its stroke, and the 
crank was crossing the out centre, the piston over-ran the 
exhaust ports on the out-stroke and covered them on the in- 
stroke. Meanwhile the pump piston was sweeping in and 
giving its charge a slight compression. That charge passed 
through a check valve into the conical end, displacing before 
it all the contents of the cylinder. 

When the main crank had returned about 40° of its circle 
under the centre, the exhaust ports were closed. By that 
time the pump piston had gone fully in and delivered its 
charge into the cylinder and combustion space through 
the lift valve. ` Then the niotor piston compressed the 
charge, and ignition took place at the end of the stroke as 
in the Otto cycle. The object of the invention was to 
enable an impulse to be given at every revolution, and 
to get very much more power for a given weight of 
engine. 

Comparing the Clerk cycle with the Otto Cycle, it was 
shown that the velocity of charge entrance in the former was 


about three times that in the latter, this constituting the : 


gTeat weakness of the Clerk cycle as constructed at present. 
vx DL PME" 
* Extra sted from Cantor Lectures delivered before the Society o£ 
Aris oa Fobcaary 13th, 2)th aal 27ta, aad Marsh 6th, 1995. 


To overcome the other disadvantages of the original 
Clerk cycle, the author in 1881 adopted the method of 
sending first into the eylinder a good heavy charge of air to 
displace the exhaust, products, and then following it with a 
somewhat strong charge of gas and air, as is being done to- 
day in all the large gas engines ; however, the maximum 
efficiencies that are possible with the Otto cycle have not 
been obtained with any two-cycle engines. 

The modern representative of the Clerk cycle is the 
Koerting engine, but in these large engines there are separate 
pumps for the gas and air, and an explosion occurs at each end 
of the cylinder, thus rendering it double acting, with two 
impulses every revolution. If it were possible to charge the 
cylinder with absolute certainty, without any chance of loss 
at the exhaust, there would be a great deal to be said for 
this cycle, because it gives a very powerful engine for a com- 
paratively light weight. l 

The working of the Oechelhaeuser engine is somewhat on 
the same lines; it is a very interesting engine, and runs 
with great smoothness. "This engine has two opposing pistons 
driven from a crankshaft in the front part of the engine ; a 
central crank-pin drives the front piston and two side 
cranks disposed exactly opposite drive by side rods the back 
piston. This arrangement produces a very nicely balanced 
engine, all the strain of the explosion being removed from 
the frame and taken by the cranks only. The two pistons both 
overrun ports. In the front end the piston overruns the 
exhaust ports, and the pressure falls to atmospheric, as it 
does in the Clerk and Koerting engines. A little later the 
back piston is overrunning the air porte. Air first enters the 
cylinder, displacing the exhaust gases, and in this way the 
cylinder is cleared of the hot incaudescent matter before the 
gas enters. Then as the piston moves further back, the 
next ports are uncovered and gas enters, coming from a 
separate reservoir. The mixture of gas and air runs right 
up the cylinder, discharging the exhaust gases and the 
air that has been put in first ; then compression takes place, 
followed by ignition and expansion. An arrangement of 
pumps supplies the air and gas under a slight pressure. In 
this engine there are no valves, so far as combustion and 
explosion are concerned, except the pistons themselves. 

The engine, however, has disadvantages; it is a more 
expensive engine to build, and requires a very considerable 
weight of metal for a given power. : 

Although not quite up to the Otto cycle in economy, 
this type of engine has given great satisfaction in Germany, 
and is said to be runniug very well in England in regard to 
requiring but little repair. | 

Another modification of the Clerk cycle is the Day engine, 
in which the front end of the cylinder and the crank are 
enclosed, very much like the modern petrol engine ; the front 
end is used to take in the charge and displace the exhaust 
products. One often sees in motor and other papers that 
great surprise is expressed that more power is not obtained 
from an engine of this type ; but the general effect, of this 
cycle is that instead of getting, as in the Otto cycle, a mean 
pressure of 80 lb. per sq. in., not more than 45 to 50 lb. is 
obtained, and although there is an impulse every revolution, 
nothing like double the power of the Otto cycle is 
obtained. | | 

For .the Otto or Clerk cycle, where the expansion is: 
carried to the volume occupied by the charge before com- 
pression, the ideal efficiency is :— 


E=1— (+) and the same formula applies to the 
r 


constant pressure cycle where expansion is carried to 
the same pressure as before compression ; but in the Diesel, 
or constant pressure cycle, where expansion is not carried to 
NU nut NR | 
1'408 (Te — T.) 

To =æ temperature of charge before compression. 

Te = temperature on m 
1:408 = ratio of the specific heats. 

Tz = maximum temperature of combustion. 


T, = temperature at the end of expansion. 


Diesel's attempt to follow the Carnot cycle resulted in 
vetting the advantages of the constant pressure cycle without 
danger of pre-ignition; in his engine it is impossible to have 
pre-ignition, as there is nothing to ignite too soon. 


atmospheric pressure, E == 1 — 
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The efficiencies of the Carnot cycle, constant volume and - 


constant pressure engines being equal for the same compres- 
sion, nothing is gained by adopting the Carnot cycle. 

Many attempts have been made to construct constant 
pressure engines for gas, and the lecturer m describing his 
resulta in this direction in 1888 said that the engine was 
perfectly free from gas engine troubles, but only low average 
pressures could be obtained, 30 to 40 lb. instead of 70 to 80 
or 90 Ib. as now usual. 

As the gas must be compressed to full pressure before 
ignition, there is always more or less liability to explosion, 
and this is the main reason why this cycle has not come in for 

as engines. 

^ Reviewing ordinary gas engines, it was stated that up to 
about 300 H.P. all difficulties had been overcome, but above 
that there was considerable room for difference of opinion, and 
engineers were fighting the battle of the big engine at 
present. . i 

After a brief description of the Cockerill type of engine, 
and a reference to the improvement in the disposition of the 
valves above and below, instead of all below, it was pointed out 
that most designers now went in for double-cylinder double- 


acting engines, the weight fora given power being materially 


reduced. 

Briefly referring to petrol motors, their power, speed, 
and serviceableness were extolled, and attention was drawn to 
their rapidly approximating to standard conditions, the 
vertical type being most general. In a test of a'6-H.P. 
Wolseley motor the indicated efficiency was 19 per cent. 

The suction producer is already well established, and many 
hundreds of installations have been set to work during the 
past year, and are now operating with great success ; while 
the thermal efficiency of pressure producers is about 72 to 
80 per cent., that of the suction producer ranges up to 
90 per cent. The engine draws the gas through the pro- 
ducer in exactly the quantity required for its operation, no 
fans or blowers being required. The mixture of steam and 
air sucked in through the producer gives CO, H, and a little 
hydrocarbon, with N from the air, which goes through the 
scrubber. There is no danger of poisonous or inflammable 
gas ; the gas in the producer and in the pipes is always at a 
pressure a little below atmospheric. | 

The producer may be placed in comparatively confined 
spaces without danger of gas poisoning, and, consequently, all 
over the world these producers are coming into use. 

With anthracite at 248. per ton, the cost is $d. per 
H.P.-hour, or with Scotch anthracite at 15s., d. The sizes 
of producers in operation in Britain vary from about 10 H.P. 


up to 200 H.P., though the lecturer said’ Mr. Dowson told- 
him he was in a position to build them of 500 n.p., if 


required. 

‘The suction producer offers very serious rivalry to coal 
gas, which would require to be supplied at abont 9d. per 
1,000 cb. ft. to compete on equal terms. | 

In regard to bituminous coal producers, Mr. Clerk said he 
had only seeu one, but it was working very well indeed. It 
is rather larger and has more plant about it than an anthracite 
producer. | 

The utilisation of blast furnace gas was touched upon, 
and the necessity for purification of this gas before being 
supplied to the engine was demonstrated ; it was shown that 
the difficulties with dust and tar varied with the materials 


used in the furnaces. There are now several large 
engines at work in this country and many more on the 
Continent. y 


Another important question was the distribution of gas 


from central stations. An example quoted was the South 


Staffordshire Mond Gas (Co.'s large central station, which, 
when completed, will haveé'a capacity of 15,000 u.r. atid dis- 


tribute fuel gas over an area of 120 sq. miles ; the pres- 
sure necessary will be about 10 Ib. per sq. in. nt. the station. 


The application. of internal combustion motors to beats . 
and larger vessels was considered, from. the Napier motor. 
launch to barge and sea-going passenger vessels fitted with . 


suction gas producers and gas engines, | | 
Concluding the lectures by a consideration of probable future 
improvements in gas engines, the gas turbine was referred: 
to as follows :—'* Until someone invents or discovers an 
efficient gas and air compressor of the turbine type, there is 
no possible hope for efficiency with the gas turbine." 


BUSINESS NOTES. 


Heavy Traction Switch.—Our note on “ The Selection 
of a Main Switch,” on e 515 of our last issue, has attracted the 
attention of Messrs. CEciL Hopces & Co., of Millwall, who con- 
sider that the note exactly describes their heavy traction switch, 
which they have been making for some time. This switch is illus- 
trated herewith. In addition to the features described in the said 
article, the makers claim that their switch embodies the following 
special advantages :— 

An independent bearing is provided, so that no current is passed 
through the working parts. Adjustable contacts are used, the wear 
of the brushes being taken up by spare liners, which can be easily 


vr 


Heavy TRACTION SWITCH. 


inserted, and the switches are designed so as to have the maximum 
amount of mechanical strength, comhined with the highest elec- 
trical efficiency. | | 

The handle blade is formed of a malleable iron casting, highly 
enamelled and nickelled on the front. 'These switches have been 
in actual use for some time for traction work, having a very large 
amount of hard use, and we are informed that they have proved 
very satisfactory and reliable. ; 


Westminster Electrical. Testing Laboratory.—Wc 
have received a pamphlet relating to the scale of fees, &c., in force 
at this laboratory, and particulars of the various tests which are 


* earried out on lamps, instruments, cables, batteries, &c. Lamps on 


life test are run on a circuit on which the voltage is controlled by 
means of a specially designed automatic regulator; a recording 
voltmeter, which is maintained always on the same circuit, shows 
that the pressure never rises more than 1 per cent. above the 
normal, and only varies while the regulator is coming into action ; 
an excess pressure eut-out prevents injury to the lamps in case of 
a sudden rise of pressure, too quick for the regulator to deal 
with it. 

A Wild-Stearn incandescent lamp is used us a secondary stan- 
dard of candle-power, the ultimate standard of reference being a 
10-c.p. Vernon-Harcourt pentane vapour lamp set up at the National 
Physical Laboratory. Direct-current instruments are standardised 
against a potentiometer, and alternating-current instruments against 
electrostatic voltmeters, ammeters, and Wild-Hansard wattmeters, 
which, in turn, arc checked against the potentiometer. The motto 
of the laboratory is “ Thorough.” 


Electric Launch for Norway.—1n onr “ New Devices, 
Fittings and Plant " section last week, the electric launch notice 
was incorrectly headed “for Sweden”; as the letterpress showed, 
the launch is running on the Norwegian lakes. : 


Foster Arc. Lamps.—We understand that the extensive 
premises which are being added to Messrs. Holdrons, Ltg., of Rye 
Lane, Peckham, S.E., are to be lit with Fosters patent are lamps | 


. of their new design, aud that the order is for 80 lamps burning. in 


series on 200 volts. 


Electric Lift for Buckingham Palace.—The Times 


-says that during the absence of the Court from Dondon certain im- 


i 


provements are being carried uut at Buckingham Palace, inelnding 
the provision of a new electrical lift. 


British Motors at Liége.—In our description of : some 
of the exhibits at Liége Exhibition we mentioned that British 
manufacturers were practically absent: AVe learn, however, that 
probably the only English-made motors in this Exhibition 


© were’ some which were supplied to Messrs. Armstrong, Whit- 


worth & Co, aud Alf. Herbert & Co., Ltd. for the purpose 
of driving their exhibits, by the LancasnIRE Dynamo AND. MOTOR 
Co., Lro., of Trafford Park. These motors are of special interest, 
as they are rather large motors for variable speed work. The fol- 
lowing is a complete list of them, with the outputs, &c. It will be 
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noticed that the 40, 50 and 60-H.P. motors are built for a speed 
variation of 3:1 by shunt regulation only. 


The same company also supplied a balancer, so that these - 


machines could be run on either 220 or 440 volts, together with a 
switchboard for controlling the balancer, and motor panels for each 
motor. 'lhese panels are in a cast-iron case, and have a change- 
over switch for running either on 220 or 440 volts ; also an ammeter, 
worm-geared starter, and a field regulator. 


List oF MOTORS at THE LIEGE EXHIBITION. 


No. 15 220/440 volts. — 20/40 H.P. 200/600 revs. 
No. 16 do. do. 60 H.P: 250/750 ,, 
No. 15 do. do. 50 H.P. 250/750 ,, 
Two No. 11 do. do. 16/32 H.P. 250/1,000 revs. 
No. 2 220 volts, 1? H.P. 1,340 revs. 
Two No. 7 220/440 volts. 8/16 n.P. 500/1,600 revs. 
No. 94 do. do. 8/16 H.P. - 2300/1,065 ,, 


jalancer, two No. 10's, 160 amperes, 220 volts, 700 revs. 


The Alleged Electrical Fraud Case,—At the Guildhall 
on 29th ult., further evidence was given in the prosecution of Leslie, 
Cheeseman, Webber and Rosenberg, who it will be remembered are 
charged with conspiring to defraud a number of firms in the elcc- 
trical trade. The two first named were retained in custody, 
Rosenberg was released on the same bail as before, and Webber's 
bail was increased to two sureties in £1,000 each. 


Brockie-Pell Are Lamp Co, v. Pinkertou.—lIn the 
Shoreditch County Court on Friday, before his Honour Judge 
Smyly, K.C., plaintiffs sued defendant, of Lloyd's Avenue, E.C., a 
lamp dealer, to recover the sum of £8 9s. for electric arc lamps 
supplied. Mr. Lawsen, on behalf of the plaintiffs, said that the 
defendant rang up on the telephone and instructed the plaintiffs 
to put in the are lamps at Messrs. Lilley & Skinner’s premises in 
High Holborn. There was no written order given, nor was the 
order given by the present manager, but by his predecessor. The 
work was earried out with the greatest expedition, but when it 
came to a question of payment, the defendant repudiated the 
amount of the bill. 
are lamps, which, it could be proved, was quite reasonable. 
Plaintiffs’ representative was called, and proved recciving the order 
over the telephone and having the work executed. ‘here was a 
great deal to do in the fixing of the lamps. His Honour asked 
if the plaintiffs confirmed the order which they had received 
on the telephone on the same day in writinv, and was in- 
formed that they did not. "There was no price fixed for the work, 
it being understood that it was to be carried out as cheaply as pos- 
sible, His Honour then asked if the defendant confirmed his 
telephone order, and was informed that he did not, whereupon his 
Honour said that it was a most extraordinary way of doing business 
that two firms should have business dealings and that an order 
should be given over the telephone and yet neither one nor the 
' other seemed to think it necessary to confirm the order, and if 

there wasa dispute about the work it was hardly to be wondered 
at. Plaintiffs’ representative said that they never considered it neces- 
sary to confirm the matter, as they never anticipated that there 
would be any trouble. The defendant's manager said that so far as 
he knew there was no order given for any electric arc lamps; if it 
was it was done by his predecessor. The work that was done, he 
believed, consisted of washing a few lamps and repairing a few 
things, a reasonable charge for which would have been about. £2 5s. 
Plaintiffs said they could prove the work they had done. . 

His Honour: It is no use coming before me with half a story. I 
will adjourn this case to enable the plaintiffs to prove their case by 
putting in the time-sheets and other details of the work. 


Dissolutions and Liquidations.—H ERCULITE AND 
ELECTRICAL MANUFACTURING Co. Lrp.—-Meeting to be held at 
45, Gresham Street, E.C., on Friday, November 3rd, to hear an 
account of the winding-up from the liquidator(Mr. W. H. Shephard). 

LANCHESTER ENGINE Co.— Meeting to be held at 39, Waterloo 
Street, Birmingham, November 2nd, to hear an account of the 
winding-up from the liquidator (Mr. A. H. Gibson). 

GRANTS DRILL AND TROLLEY Co., LTrp.— Meeting to be held at 
Areade Chambers, Wigan, on October 31st, to hear an account of 
the winding-up from the liquidator (Mr. G. H. Turner). 

WALLACE AND WaTsoN.—Messrs, E. C. Wallace and E. H. Watson 


electrical engineers, 36, Trinity Street, Leeds) have dissolved 
partnership. l 


Catalogues and Lists.—Messrs. DRAKE & GORHAM, 
Lrp., Westminster.—A new price list is being issued of Jandus arc 
lamps. We understand that the lamp has been redesigned and a 
number of new types have been added, while reductions in price 
have been made. Brief specifications and neat illustrations appear 
of the single enclosure, twin carbon, universal (double enclosure), 
inverted, pioneer, photo and midget types of lamps. Attention 
may be drawn to the long burning hours of each pair of carbons, viz., 
200. A table of prices of spare parts is given. 

UNION ELECTRIC Co., Lrp., Queen Victoria Street, E.C.— Ad- 
vance copy of list No. 8,003 giving prices and illustrations of line 
detectors, magneto-insulation meters, insulation meters with en- 
closed dry battery and with enclosed magneto-generators respec- 
tively, and direct reading ohmmeters. The apparatus has been 
specially designed for installation work. 

MrssRs, Kramos, Lrp., Locksbrook Engineering Works, Bath. 
— Various small catalogues, as follows:—No. 5, illustrating a 
number of their portable electric drills (the Midget, the Slick, the 
Runthru and the Dandy), also flexible shafts; No. 6, dealing with 
motor-driven lifting block, mixer metor, and other motor-driven 
specialities; No. 7, describing the Kramos patent controller for 


The charge made was £7 5s. for the electric | 


electric passenger lifts; and No. 9, giving particulars of their 
motors, parts of which are shown. A list of patent resistances is 
in preparation. 

Messrs. JAEGER Bros., 47, Victoria Street, 5.W.—Supple- 
mentary catalogue of electrical accessories, just issued. High 
voltage switches, wall plugs, cut-outs, double-pole main switches, 
ceiling roses and damp and dust-proof fittiugs are illustrated and 
prices stated. 

THe A.E.G. ENGLISH MANUFACTURING Co., Lro., 4 aud 5, New 
Compton Street, Charing Cross Road, W.C.--October price list of 
Nernst lamps, containing some fine artistic examples of fittings 
expressly designed for such lighting. The Luna Nernst and the 
"A," “B? “C” and "D" types are all well shown, also the 
Multiple, Express and outdoor types, covers and watertight cases, 
reflectors and accessories are included. Our readers should take 
note that the company has taken over the business of the 
Nernst Electric Light, Ltd., and is now doing the export as well as 
the home trade. 

ELECTRIC AND ORDNANCE ACCESSORIES Co., Lro., Birmingham.— 
Recently issued catalogue (A63) of electric light fittings, including 
a variety of polished brass brackets, spider and ball fittings, 
pendants and table standards. Other leafleta detail the new 
improved “ Stewart " arc lamp, and the “ Stellite ” medical coil. 

PHawNix Dynamo MaNvracTCRiNG Co., Lro., Bradford.—4A set 
of illustrated sheets (bound together in an attractive case with 
facility for adding later issues) giving a number of excellent half 
tone prints of the Phenix dynamo with commutating poles; 
protected motors, enclosed ventilated p.c. motors, also gas and 
water tight, geared and open motors; motor-generators, fixed and 
portable milking boosters, negative boosters, three-phase generators, 
rotary converters, transformers, and a 300-kw. steam-driven 
generator set supplied to a Yorkshire colliery. | 

Messrs. D. Stewart & Co. (1902), Lro., London Road Iron 
Works, CGlasgow.—Catalogue of hydraulic machinery and appliances 
describing and illustrating typical work from photographs, the . 
examples including various pumping engine sets, three-throw elec- 
trically-driven hydraulic pumps, warehouse, foundry and other 
cranes, baling and forging presses, &c. l l 

The AvTO-CONTROLLER AND SWITCH Co., Simplex Works, Vienna 
Road, Bermondsey.—Leatlet giving particulars of their “ Fluxite " . 
soldering paste, which is used by eleetrical engineers for jointing 
wires and various other purposes. 

Messrs. FALK, STADELMANN & Co., Lrp., London, E.C.—List 
No. 235, showing, particularising, and pricing their “ Aureola" 
luminous electric radiators which are just being placed on the 
market for the 1905-6 season. Some very neat designs are shown, . 
with wrought-iron, polished brass and copper, and polished curved 
brass frames, and poli hed copper tuted reflectors. 

SPHERICAL METALLIC PACKING AND ENGINEERING Co., Hendham 
Vale Works, Harpurhey, Manchester.—A number of lists, fully 
detailing Redford's patent metallic packing; their continuous 
automatic oil and water separator and filter; a patent valve; and. 
Redford's patent trolley-wire holder for tramways and railways. 

Messrs. T. BAvERLE & Sons, St. Georgen, Black Forest, Ger- 
many.— Mr. L. F. Brunner, 279, Romford Road, Forest Gate, E., 
the sole agent for this firm in Great Britain, has sent us an illus- 
trated list of the elock work for electric counters, meters, phono- 
graphs, steam gauges, &c. 

Mrssrs. Mavor & Courson, Lrp, Glasgow.—The October date 
card just received g ves comparative load diagrams of bar and disk. 
machines. l 

Mrssrs. SAMUEL GnaTnIX, JUN., & Bros., Lrp., Quay Street, 
Deansgate, Manchester.—This is an excellently got up catalogue of 
electrical accessories and appliances of all kinds for lighting, 
heating and power. It consists of 112 large pages of art paper,. 
which shows off the abundant illustrations to advantage. Opening 
with smaller size dynamos and motors, it proceeds to particularise a 
great variety of lines, including resistances, Chloride batteries, 
motor starters, pocket accumulators, measuring instruments, switch 
and fuseboards, main and other switches, ceiling roses and cut-outs, 
steel conduits and fittings, lampholders, brackets, Nernst lamps, 
arc lamps, street lighting pillars, fans, cooking apparatus and. 
radiators, and so on. i 

The Laxcpox-Davies Motor Co., Ltn., Southwark, S.E. — 
Copies of various price lists recently issued from the Press, nicely 
caught together in a convenient binder. These lists respectively’ 
illustrate and particularise single, two and three-phase alternating 
current motors, friction cluteh motors, spur reduction gear, horse- 
power meters for alternating-current motors, ‘“‘no-voltage” auto- 
matic releases, small direct-current motors and petrol engines for 


electric lighting. Prices and other necessary data appear in each 
sheet. 


Philpss Heat Distributor.—This is an appliance 
made of j4-in. sheet-iron bent into V form and inserted in boiler 
tubes in order to lengthen the flow of the gas while adding an equal 
proportion to the velocity. Fast-flowing gases are considered better 
to give up heat to the surfaces they flow over, aud this is said to be 
one reason why an excessive use of nir is not so serious in its results 
as apparently it should be, for the excess of air is productive of 
greater velocity of flow, though exactly why this should be 80 i$ 
not clear, unless there is sufficient extra damper opening to 
permit of this increased velocity being produced by the chimney 
effect. The new distributor, 4 ft. long, placed in a tube compels 
an extra travel of 8 ft. An increase of draught must be possible, 
it is acknowledged, to permit of this. The change of direction of 
flow as the gases pass round the ends of the distributor is claimed to 
mix the gases and promote combustion—a claim which seems to us 
quite untenable. The mixing may tend to efficiency, it is true, but it 
is not due to better combustion. Economies of about 10 per cent. are 
claimed as a result of using the distributors, 
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Trade Announcements.—'ug Brirtsu Jouns-Man- 
VELE Co, Ltp., have been appointed sole agents for the 
McGillivray system?of emergency lighting for cars, trains and public 
buildings. 

The offices of the MIDLAND ELECTRIC CORPORATION FOR POWER 
DisrRIBUTION, Lro., have been rcmoved from 73, Lichfield Street, 
Wolverhampton, to Colmore House, Waterloo Street, Birmingham. 

Msssrs. W. H. Roy & Co. have commenced business at Towér 


Chambers, 30, Spring Gardens, Manchester, making a speciality of, 


water-cooling apparatus. They have issued a list of their cooling 
stack, chimney-draught cooling tower, fan-draught cooling tower, 
and self-ventilating or open cooler. i 

MonpExv CARNEY (SOUTHAMPTON), Ltp.—Mecting to be held at 
8, High Street, Southampton, on November 7th, to hear an account 
of the winding-up from the liquidator—Mr. W. H. Rowland. 


Intended Dividend.—The last day of receiving proofs 
for intended dividend in re Atex. HorraNp (Electrical and 
Mechanical Engineering Co., Farnworth, Lancs.) is October 14th, 
1905. T. H. Winder, 19, Exchange Street, Bolton, is Receiver. 


Admiralty Contracts.—It is reported that the British 
Admiralty and War Office have placed contracts in the United 
States, including electrical equipment for Woolwich Arsenal. 


Bankruptcy Proceedings.—C. B. Harnesxs.—The 
public examination of C. B. Harness, of electric belt fame, was 
recently held at the St. Albans Bankruptcy Court. Mr. H. Dade, 
who appeared for creditors, complained that & trustee had been 
nominated by the debtor's own solicitors, and that the committee of 
inspection consisted of the bankrupt's two sons and his solicitor. 
That, he thought, was a state of affairs which ought not to be per- 
mitted. In course of examination, Harness said he was not aware 
of his insolvency until involved with Mr. Dade and his client, about 
two years ago. His liabilities amounted to £2,845, and his assets 
to £2,203. He was adjudicated bankrupt in the county court of 
Wandsworth in April, 1900. His liabilities then were £3,000 or 
£4,000. No dividend was paid. Upto two years ago he acted as 
commission agent for the English Finance Corporation. He had a 
disagreement with the company, and in 1904 retired from it. The 
company claimed a large sum of money, which he contended he did 
not owe. His wife held debentures amounting to £1,100. She had 
an interest in the lease of the property in which the company 
carried on business in Oxford Street. She had a priyate income of 
her own, probably £300 a year. The examination was adjourned. 

A. J. Harris, electrical engineer, Borough Mills, Bradford. The 
public examination took place at Bradford, on Wednesday. 
Debtor said that of the money which he had borrowed, over 
£100 was from his wife, aud she got seventy shares in the company. 
His difficulties were due to the fact that all his capital was locked 
up. Mr. Mitchell lent him £500 on a promissory note at 5 per 
cent. in consideration of his finishing the education of his son in the 
business. He afterwards sought to obtain more money from Mr. 
Mitchell, but failed, and as he also failed in his attempt to form a 
limited company, Mr. Mitchell made him bankrupt. He could have 
paid everybody but for the vexatious action of Mr. Mitchell, who 
had declined to accept the offers made by him. 
was closed. 


Australia.—The Australian Customs authorities have 
lately given a decision to the effect that ‘‘ fuse electric detonators for 
mining purposes" are to be classified as fuse and admitted free of 


import duty. 
Alsace-Lorraine.—Ia — Société de Dudelange, of 


Dudelaugen, Alsace-Lorraine, is reported to have acquired the 
patent rights in the Kjellin process for the electrical manufacture 
of special steels. 


German Imports and Exports of Electrical 
Machinery.—A steady increase is taking place in the exportation 
of electrica] machinery from Germany, the returns for the seven 
months ending with July last showing a total of 7,755 tons, as 
compared with 7,688 tons in the corresponding period of last year. 
There has also been a slight advance in tbe imports of foreign 
electrical machinery into Germany—from 728 tons in the first 
seven months of 1904 to 830 tons in the seven months ending with 
July last. 


Colliery Equipment.—Merssrs. ERNEST Scott AND 
Moontatn, Lro., have secured a contract for a complete electrical 
equipment for main shaft sinking pumps for Messrs. Barber, 
Walker & Co.’s Bently Colliery, Doncaster, two Rateau turbines 
are being built to work with low pressure exhaust steam from the 
winding engines. The pumps will deliver 4,000 gallons of water 
per minute. The firm is also supplying a 250-kw. three-phase 
alternator direct-coupled on to a 300-H.P. Scott & Mountain engine 
for driving the motors and plant, The company is also building a 
large electrical plant for the Bengal Coal Co., a complete installa- 
tion of electrical plant for the South Tyne Colliery, and a complete 
plant for the West Stanley Colliery. 


An Egyptian Exhibition.—The Exhibition of British 
Manufactures which was to have taken place in Alexandria and 
Cairo at the end of this year, has been postponed until the latter 
part of 1906 and the beginning of 1907, the reason being, we under- 
stand, that the scheme has assumed very much larger proportions 
than was at first anticipated. It is proposed that the duration of 
the Exhibition shall be about one month in each city. As the Com- 
mittee are desirous of forming an iden ns to the area of ground 


The examination 


which will eventually be required fot the Exhibition, intending sup: 
porters should communicate with the secretaries, the British Manu- 
facturers’ Exhibition in Egypt, Alexandria. The London agent is 


: Mr. D. S. Murray, 11 and 12, Foster Lane, Cheapside, E.C. It is 


considered that the public over there have never had a proper 
opportunity of knowing and seeing what can be produced in the 
United Kingdom and the Colonics, and therefore are unable to 
appreciate the excellence of their manufactures, with the result 
that cheaper Continental goods continue to be largely sold im the 
country, even in instances where the British article would very pro- 
bably supersede them, were it more generally known. It is there- 
fore thonght that an Exhibition whereby British and Colonial 
manufacturers will be enabled to come into direct contact with the 
Egyptian public and trade would be of the greatest advantage to 
introduce and popularise those manufacturers in Egypt. At 
present there is great prosperity, and an cnormous development of 
the country is proceeding, there is also an immense influx of visitors 
there during the winter from all parts of the world. 


An Electrician's Claim.—At the Marylebone County 
Court, before Sir Wm. Sclfe on Monday, HEBBERT TOMBLESON, an 
electrician, of 50, Rowallan Road, Fulham, applied for an arbitra- 
tion under the Workmen's Compensation Act, in respect of an 
accident which occurred on October 13th, 1904, while he was 
working for Messrs. Leonard G. Tate & Co., electrical and 
mechanical engineers, of Bucklersbury, E.C. The claim was for 
£1 a week from April 27th. Dr. Cooney appeared for the applicant, 
and Mr. Scarlett (counsel) for the respondent company. Dr. B. S. 
Sanders, of Dawes Road, Fulham, stated that the applicant was 
still lame and unable to go up ladders or to stand on scaffolding, 
and in consequence was unfit to carry on his work as an electrician. 
He was in permanent pain, had transmatic anthritis in his ankles, 
and he (witness) considered that his incapacity would continue for 
two years, Dr. B. Goddard, on behalf of the insurance company with 
whom the respondent was insured, said that Tombleson was quite 
well and able to go to work if be wished. His Honour referred the 


matter to a medical referee. 


Book Notices, — “ Aetheric or Wireless Telegraphy.” 


By R. G. Blaine; “ Armature Windings of the Closed-Circuit Type.” 


London: Biggs & Co. 2s. 6d. and 1s. 6d. 


By W. Cramp. 
respectively. 


The Price of Zine.—Those of our readers who are 
interested in our “ Market Quotations" table have probably noticed ` 
the continued increase in the price of zinc sheets. Weare informed 
by Messrs. Morris Ashby, Ltd., that the large demand fur this metal by 


the Russian and Japanese naval and military authorities, for cartridge- 


case making, is responsible for the high price now quoted. During 
the Franco-Prussian war the price of zinc rose to £34 per ton, this 
being the record price attained. The price ruling on Wednesday 
last was £31 5s. 


Engineering Dispute Settled, — Representatives of 
the Engineering Employers’ Federation and delegates from the 
patternmakers held a private conference in Glasgow ou Tuesday, 
with a view to ending the strike which has now lasted over 25 
weeks. After a prolonged sitting, it was officially intimated that 
the representatives had formulated mutual terms which would perimit 
of an immediate resumption of work. Both sides agreed to a com- 
promise of the issues in dispute.— The Times. 


LIGHTING AND POWER NOTES. 


Bourne.—Before taking steps in regard to the lighting 
of the U.D. by electricity, the Council has resolved to try to 
obtain better terms with the gas company. 


Bridlington.—The T.C. on September 28th decided to 
apply to the L.G.B. for a loan of £4,500 for electricity purposes. 


Castleford.—The U.D.C. on September 28th decided, 
in view of the proceedings now being taken to forward a scheme 
of E.L., to apply to the B. of T. for a further extension of time 
for carrying out the E.L. order obtained in 1901. 


Clydebank.—The machinery at the new Clydebank Dock 
at Glasgow is to be worked entirely by electric power, including the 
capstans at the dockhead. 


Continental Notes.—GErRMANY.—It is proposed to 
establish a municipal electricity works in the town of Scherfelde, 
Westphalia. 

ITALY.—-A concession has been granted to put down a plant to 
utilise the water-power of the River Ghignero, in the generation of 
electrical energy for power purposes at Rapallo. 

Reussia.— According to the Financier, the town of Archangel has 
decided on a loan of 300,000 roubles for the introduction of electric 
lighting ; but, in connection with this loan, the Government has 
laid down the condition that preference in the orders shall be 
given to home manufacturers. 
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Derby.—The following sliding scale of reduced charges 
for energy has been adopted by the T.C., the figures showing a 
reduction of 1d. per unit throughout -—Flat rate: Not exceeding 
2,000 units per quarter, 44d. per unit; over 2,000 and not exceeding 
3,000, 44d.; over 3,000 and not exceeding 4,000, 4d.; over 4,000, 
32d, Maximum demand system: From 6d. and 3d. to 6d. and 24d. 


Easthourne.—The Corporation is about to extend its 
mains to light by electricity the suburb of Hampden Park and 
the village of Willingdon, which is about two miles from the 


horough. 


East Ham.—In our “ Lighting and Power Notes " last 
week we regret that the capital expenditure on the electrical under- 
taking to March 31st last was stated to be £417,286. It should have 
been £117,286. l i : 


Epsom.—50 tantalum lamps are to be put up by the 


U.D.C. as an experiment in seven streets. 


Exeter.—The T.C. has decided to take immediate steps 
to apply for a prov. order to supply energy to Heavitree. 


Falkirk.—The Scottish Central Electrie Power Co. has ar- 


ranged to supply to the Falkirk and District Tramway Co. all the 
energy it requires inside and outside the burgh. An amicable arrauge- 
ment has been come to between the parties by agreement, under which 
the Power Co. pays the T.C. the sum of £100 towards the legal 
and other expenses incurred by it in connection with the dispute, 
and thesum of £30 per annum. ‘The Counciljunanimously adopted 
the agreement. On the recommendation of the E.L. Committee, 
the T.C. has resolved to reduce the price of energy for power pur- 
poses to 2d. per unit for one hour of maximum demand, 14d. for 
the next two hours, and 1d. per unit thereafter, but with & mini- 
mum charge of 40s. per annum. The new rates come into force 
with the January term. 


Fifeshire.—At the various coal pits in the Donibristle 
district, Fife, belonging to Mr. Nasmyth, the electric light has 
just been installed. A fire which has just taken place in a Scottish 
colliery through the upsetting of a naphtha lamp should help to 
induce other coalmasters to follow this example in electric lighting 
at Donibristle. 

A new electric power station is to be erected on a site at Buck- 
haven, Fife. Itwill serve, besides publie works, the new Kirkcaldy 
and Leven tramway. ? 


Gloucester.—The 'T.C. has received from the I.G.D. 
sanction to borrow £11,610 for electricity purposes. 


Hereford.—The T.C. has agreed to the E.T.. Committee 
borrowing £5,300, subject to the consent of the L.G.B., for mains 
extensions and the purchase of electric motors for hiring out, &c. 


Hipperholme.—The Halifax Corporation has offered to 
give the U.D.C. a supply of energy in bulk at 3d. per unit. 


Hull.—The T.C. has decided to hire out electric 


motors. 


Ingleton.—There is a conflict between electricity and 
gas at the little town of Ingleton. Seven years ago gencral dis- 
satiafnction was expressed at the quality of the gas, and this led to 
the formation of an electric light and powcr company, who secured 
the contract for lighting the streets. The lamps were provided by 
the chairman of the electric light company (Mr. J. C. Walker), and 
a charge of £60 has been made for energy used in addition to 
repairs, which last year amounted to £9 15s. The Parish Coun- 

. cillors find that electrical- fittings require renewal, and have been 
grumbling at the cost. The gas company taking advantage of this, 
sent in a surprise tender to light the strects for £40, or £20 less 
than the E.L. company. At a Parish meeting it was decided by 
24 votes to 15 to support gas as & street illuminant, the company 
promising to bear the expense of lamp-posts, &c. The P.C. may, 
however, decide to adhere to the electric light. —— 


Irvine.—A public meeting of citizens has been held, pro- 
testing against the T.C. proceeding with an electric lighting scheme. 


J edburgh.—The formal inauguration of the electric 
lighting of the strects of Jedburgh took place last Friday. The 
principal streets have been lighted for some time by arc lamps, and 


dg system is being gradually extended through other streets in the 
urgh. - l ' 


Kingston-on-Thames.— £4,000 has been borrowed by 
the T.C. from the Corporation of Reading, for E.L. purposes. 


Little Lever.—The U.D.C. has decided to obtain the 
n«sistance of an electrical engineer in its negotiations with the 
Lancashire Electric Power Co. for a supply of energy. 


London.—W ksTMINSTER.— With reference to the appeal 


of the Westminster Electric Supply Corporation against the: 


decision of the City Council that the covers of distribution boxes 
must be filled with material similar to the surrounding pavement, 
the Works Committee reported that it had received a letter 
from the B. of T. stating that the Board had appointed Major 
Philip Cardew, R.E., to inquire into the matter. ‘The Committee 
has given further consideration to the question, and decided that, 
if the company will inform it how many boxes it has in stock, 
the municipal anthority will consider as to whether it can meet the 


company by waiving the condition to the extent of the number of 
boxes already in stock. | d 


The Westminster Electric Supply Corporation has decided tbat 
from January Ist next, the charge for energy for power, heating and 
cooking shall be reduced to 1d. per unit. 

Funnam.—The T.C. has not entertained the offers received for 
the purchase of No. 3 300-Kw. set, particularly as its removal and 
the installation of the new 1,000-k W. set cannot be effected before 
the coming winter's load. 

BERMONDSEY.— Fhe borough electrical engineer has recommended 

the P.C. to install an additional steam dynamo and marine boiler 
as soon as possible ; he points out that during-this winter's load there 
will be no available spare plant. 
y Kenstncton.—In view of the controversy on the question 
of a cheap supply of energy for power purposes in London, 
it is interesting to note that the Brompton aud Kensington 
Electricity Supply Co. are now supplying electricity for 
power, heating and cooking at 1d. per n.r.c. We have received an 
attractive pamphlet from the company, which sets out. the various 
uses for which clectrical energy, at the power rate, may be adopted. 
Copies are being distributed among the company’s customers. . 

G.P.0.—On the south bank of the Thames, near Blackfriars 
Bridge, a new power station for the G.P.O. is now being erected, 
the plant when installed being intended to take the place of that 
now working at St. Martin’s-le-Grand. About 2,500-H.P. of 
machinery is to be installed to gencrate electrical energy for 
pneumatic tube work, lighting, lifts, fans, for working stamping 
and obliterating machines and for battery charging, &c. 


Mexico.—An American company, hailing from the States, 
proposes to ercct electric power plants near the city of Mexico, 
and to build transmisston lines to supply power for operating 
industries there and in adjacent towns. à 


Newcastle-on-Tyne.—The T.C. has been recommended 
to apply to the B. of T. for a prov. order to enable the Corporation 
to supply energy to tenants in the municipal markets. 


Pembroke (Dublin).—E.L. extensions are to be carried 
out here, the L.G.B. having recently sanctioned an outlay of £25,000 
on the work. Eight additional miles of cables are to be laid and 
provision made for houschold supply. „A number of the existing 
yas lamps will be replaced by arc lamps. The scheme, which will 
take about six months to complete, will be in operation before the 
International Exhibition is held in the Herbert Park, recently 
purchased from the Earl of Pembroke. "lhe.existing plant is equal 
to the contemplated increased output. 


Radeliffe.—The U.D.C. has revised the prices for the 


supply of energy to private consumers for lighting and powcr as 
follows:—For lighting: Up to and not exceeding 200 units per 
annum, 5d. per unit ; exceeding 250 and up to 500 units per annum, 
41d. per unit: from 500 to 1,000, 44d. per unit; from 1,000 to 
1,500, 44d. ; between 1,500 and 2,000, 34d. ; for all above 2,000 
units per annum, 34d. per unit. For power: For consumption not 
exceeding 60 units per B.H.P. per quarter, 2d.; over 60 and up to 125 
units per B.H.P. per quarter, 1jd.; for all energy exceeding this 
latter amount, 14d. per unit. ua 

The opening ceremony in connection with the Radcliffe power 
station of the Lancashire Electric Power Co. is to be performed by 
Lord Derby on the 9th inst. 


South Africa.—BrokwroxTEIN. (O-R.C.)—The question . 
of electric lighting was discussed at a T.C. meeting on September ` 
6th. Thecity engineer in a report estimates the cost of the station 
alterations at £21,877, and a further sum of £16,924 for extensions 
of mains, &c. Advantage is being taken of the visit of Mr. Robert. 
Hammond to lay the scheme before him for a comprehensive report 
on the system and the contemplated extensions. 

Dcrpan.—The electrical engineer's report for the month of 
August states that two new B. and W. boilers at the power station 
have been completed and put into use, and good results are being 
obtained by the mechanical stokers with which they are fitted. 
Work on the foundations for a new alternator has been com- 
menced. 

A letter was read at the Council meeting from the Ratepayers’ 
Association, signed by various electrical contractors, asking that all 


. persons engaged as electrical artisans shall be required to pass a 


, Corporation qualifying examination, and that a bye-law be framed 
on the subject. The matter was referrod to the, Electric Light 
Committee. 

Electrical plant recently landed at Durban for tramway powcr 
and lighting purposes at J ohannesburg include the largest 
generators ever imported into Sonth Africa, the armatures weighing 
31 tons each, while the top and bottom halves of the field magnets 
weigh 41 tons each. Special trucks had to be supplied by the 
railway department. | l 

Lovurexco Marques.—While a trial was being made with the five- 
ton electric crane on the wharf, the crane overbalanced and fell 
into the sea. ‘he engineer fortunately escaped, receiving no 

„injury. Mcantime dredging is suspended. 

Pont  ErizaABETH.—At a meeting of the T.C. the engineer 
suggested that an exhibition be promoted in order to advertise the 
undertaking, and that it should be held soon after the opening of the 
works, and last three days. It was resolved to recommend that an 
exhibition be held as suggested, and that a sub-committee be ' 
appointed to act with the engineer in carrying out the proposal. 

JOHANNEsBURG.—In regard to the notice given by the T.C. 
recently of the extension of electric lighting facilities at an early 
date, a local contemporary states that it has been found that the 
wirings originally fitted in many residences which had remained 
disused owing to the inability of the authorities to supply energy, 
have become useless, and, in many cases, dangerous. Refitting is, 
therefore, the order of the day. 
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Southampton,—In regard to the arrangements for the 
holding of an electrical exhibition in- the borough, the elec- 
. trical engineer expressed doubts as to the Committee being able to 
secure the Skating Rink for such a purpose, owing to the previous 
letting of the building. It was resolved that, failing the possibility 
of obtaining the Skating Rink n November for the purposes of an 
exhibition, the subject be postponed until March, or until the Rink 
may be available. 


Southport.—4An electrical exhibition, organised by the 
Corporation Electricity Committee, is to be held at the Cambridge 
Hall, from November 10th to 17th inclusive, for the purpose of 
bringing before the publie the developments iu electricity for light- 
ing, heating and power. We understand that the greater part of 
the space has already been taken up, and that an endeavour is to 
. be made to obtain a few of the specialities now on exhibition at 
Olympia. 


Sutton Coldfield.—On Oct. 3rd, a. L.G.B.. inquiry was 
held into an application of the T.C. to borrow £8,000 for E T.. 
purposes, In inquiring into the details of the present application, 
the inspector expressed surprise that certain plant had been erected 
in 1904, and five months allowed to elapse before any application 
was made to the board for a loan to cover the cost. The Chairman 
of the Committee explained that this was accounted for by a 
breakdown at the depot.  Lieut.-Colonel Walker (representative of 
the Walmley Ward) objected to the proposed loan on the ground 
that his ward was agricultural and would not benetit by the electric 
light. Mr. King (Walmley) supported this view, and Mr. Morris 
(Wylde Green) said he should uot oppose the loan, because the 
money had already been spent, but he strongly disapproved of it. 


Tunbridge Wells,.—4A resolution against the proposed 
sale of the electricity undertaking was passed at a meeting of 
the T.C on Wednesday last by 17 votes to 7. 


Warrington.—On September 28th à L.G.B. inquiry was 
held respecting the Corporation’s application for a loan of £3,000 
for E.L. purposes, this being for lighting cables. There was no 
opposition. 


Willesden,—In accordance with the agreement between 
the U.D.C and the North Metropolitan Electric Power Supply Co., 
a complete statement of receipts and expenditure in connection 
with the electric lighting undertaking for the second vear of work- 
ing has been submitted to the Council. The receipts totalled 
£14,403, of which £10,579 was received from private consumers, 
£2,920 for public lighting, and £409 for rent of meters. The 
expenditure was £14,033, of which £6.514 was paid for the purchase 
of elec ricity in bulk, #1,510 for management expenses, £723 for 
distribution of electricity, £446 for public lamps, £423 for law 
and parliamentary expenses, and £186 for rent, rates and taxes. 
Allowing £59 for bad. débts, the net profit on the second year's 
working was £310, as against £177 in tbe first. In calculating the 
net profit on the second year's working at £310, the company are 
not credited with the sum of £153 interest which had accrued upon 
the suspense account. 

The Metropolitan Electric Supply Co. has withdrawn notice of 
appeal to the House of Lords against the decision of the Court. of 
Appeal confirming the judgement of Mr. Justice Farwell, in the 
action brought by the Attorney-General at the instance of the 
Council. The defendants will have to pay the taxed costs of the 
Council In July last, a suggestion by the consulting elec rical 
engineer that owing to the low rate at which energy is purchased 
in bulk for public lighting, 50 additional arc lamps be erected, 
was referred to the Electricity Committee. This committee now 
reported that the total amouut paid for public lighting in the year 
1904-5 was £2,920, which was equal to an average £20 173. cach for 
the 140 arc lamps already erected, and recommended the adoption 
of the proposal of the consulting electrical engineer. The total 
number of 190 lamps would thus work out at the low rate of 
£15 7s. each. The recommendation was adopted. 


Windsor.— Messrs. Foote & Milne, Ltd., 
applying for power to supply energy to Sunninghill and Sunning- 
dale, have informed the R D.C. that they will supply the Council 
or the two Parish Councils with energy for public lighting at 5d. 
per unit, and ordinary consumers at 6d. 


Woodhall Spa.—The U.D.C., which contemplates spending 
£5,000 on the erection of gas works, has requested Mr. Skinner, of 
Messrs. Berry & Skinner, London, to submit proposals for electric 
lighting. Mr. Skinner informs the Council that an electrical instal- 
lation of 1,000 lights could be put down for about £3,000. 


A ———MÀ— ————À 


TRAMWAY AND RAILWAY NOTES. 


Australia.—We have been favoured by the Electric 
Supply Co. of Victoria, Ltd., with a souvenir tram-ticket (postcard 
size) of the opening of the Ballarat electric tramway system on 
August 18th. Small views of the power station interior and 
exterior and of a tramear are embodied in the design of the card. 


Berlin.—Tlic recent rumours circulated in regard to new 
schemes proposed by the Berlin Grand Tramway Co. bave resulted 
in the issue ut an oficial statement relating to the projects which 


who are 


tbe company, in association with the Charlottenburg Tramway Co. 
and the western and southern local lines, hopes to be able to carry 
out, subject to certain conditions. What the company proposes is 
the execution of two large schemes for relieving the surface traffic 
along two of the main arteries of traffic in the centre of the German 
eapital, by abandoning the existing electric tramways on the street 
level and substituting underground lines. The first relates to the 
construction of an underground line from the Potsdam Bridge viá 
the Potsdam Place and along the Leipsig Strasse to the Spittel- 
markt, and four tracks would be provided for the greater portion 
of the route. The second project suggests a double track under- 
ground line from the Siegesallee in the Charlottenburg Chaussee 
and along Unter den Linden to the Opera Place. If is estimated 
that the cost of executing the works would amount to £3,000,000, 
and the companies are. prepared. to proceed with the enterprise on 
condition that their concessions, which will terminate on Decem- 
ber 31st, 1949, are extended so as to comprise a period of 90 years, 
or the same duration as that of the Underground and Elevated 
Electric Railway Co. Applications have been made to the local 
authorities as to the conditions under which they would be ready to 
prolong the concessions enjoyed by the companies. To some extent 
the two schemes clash with other, or portions of other, projects 
promoted by the Municipal Counci! and by the Underground and 
Elevated Railway Co., and it will therefore be surprising if the 
tramway companies succeed in securing approval of their projects. 


Bournemouth.—The residents are engaged in a violent 
controversy as to the propriety of running tramears on Sunday. 
The opponents seem to be in doubt as to whether their objections 
are based on Sabbatarian principles or commercial considerations ; 
but feeling 1s running high, and the question will affect the 
November elections. 


Bradford.—The working of the municipal tramways at 
Bradford has lately been the subject of investigation by a special 
sub-committee of the Tramways Committee, at the request of the 
general manager (Mr. C. J. Spenéer). ‘he inquiry was asked for 
on account of certain criticisms on the organisation and efficiency 
of the system. The sub-committee says that it has arrived 
unanimously at the conclusion that, as regards working and 
organisation, the Bradford Corporation tramways compare favour- 
ably with any other large system in the country. ‘The 
Committee recommends that the permanent way and all staff con- 
nected with maintenance orconstruction should be under the control 
of the 'Tramv@iys Committee through its manager; also, as the 
permanent way absorbs 60 to 70 per cent. of the total capital 
expenditure, and its upkeep and maintenance are likely to be a 
most serious item in connection with the tramways system, the 
spending of all money should be under the control of the officer who 
is respousible to the Tramways Committee for financial results. 
The accounts should be kept in such a way that the general manager 
would be able to obtain the fullest information as to costs, &c., at 
all times. 

The sub-committee made some interesting and exhaustive in- 
quiries at Sheflield, Manchester, Leeds and Glasgow into the subject 
of accident claims. At Sheffield for the year ending December, 1904, 
1,722 accidents of all kinds happened with a car-milcage of 
5,007,063; 215 claims were made, and £470 7s. 8d. was 
paid for compensation In Bradford for the year ending March 
Jist, 1905, 1,739 accidents occurred, 238 claims were made, and 
£4,600 was paid in compensation, with a car-mileage of 5,053,392. 
At Leeds £2,090 was paid on a car-mileage of 7,044,745 for 
the year ending March 31st. 1905. At Glasgow £18,000 per annum 
was paid in insurance against third party risks, and in Manchester 
£11,000 had been paid for the last 12 months as claims, with a car- 
mileage of 13,759,071. 

The most striking difference is between Sheffield and Bradford, 
and the general manager of the Shetlicld Tramways attributes this 
chiefly to the institution of a claims department, under the control 
of a claims superintendent at a salary of £225 per annum. Prac- 
tically full power is given to this superintendent to settle all claims, 
and in this way it has been found that claims are settled far better 
and more expeditiously than under the old system. At Manchester, 
practically the same system is in operation. In Leeds the system 
is very similar to that in Bradford. The general manager considers 
the claims, which pass through the hands of a claims clerk, and in 
the event of the matter getting into the hands of a solicitor, 
it ix passed over to the town clerk. The general manager of the 
T.eeds ‘Tramways has expressed the opinion that this system of 
handling claims is not quite so satisfactory as it might be, and 
possibly some alterations will have to be made. 


Cardiff.—The report of Mr. Arthur Ellis for the year 
ended March 31st last, shows that the total revenue amounted to 
£112,209, and the expenditure to £112,149. The latter included 
loan charges of £37,887, and £2,605 for insurance. The gross 
profit was £39,751, equal to 54 per cent. on the capital ontlay, 
£726,377. 


Coventry.—A_ serious accident occurred on the Coventry 
and District Electric Tramways at Foleshill, on Wednesday last 
week, in a dense fog. Two cars left Coventry and Bedworth 
respectively at seven o'clock, Through a misunderstanding the car 
from Bedworth did not wait in a siding at New Inn Bridge for the 
arrival of the Coventry car, the result being that they ran into one 
another. Both cars sustained considerable damage, but no one was 
seriously injured. - 

Croydon,—The T.C. is considering the renewal of the 
lease of the tramways to the British Electric Traction Co., for 
which the latter paid £16,000 a year, and now offers £4,000 more. 
The proposed new lease will last for 7, 14 or 21 years. ‘The 
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socialist Press is urging the T.C. to retain the tramways in its own 
hands, to secure the profits for the ratepayers, but whether the 
Council could secure a profit greater than £20,000 a year is a 
problem not difficult of solution. The company has powers to 
construct tramways in the districts round Croydon, and is in a 
far better position than the Council to work the joint system to 
advantage. 


Dadley.—At a meeting. of the T.C. in committee 
recently, a letter was read from Mr. E. Garcke in reference to the 
purchase by the Corporation of the tramways within the borough. 
In this communication Mr. Garcke explained that with reference 
to the terms of the settlement suggested on behalf of the Dudley 
Corporation, Mr. Hilton, Mr. Lycett and himself had given them 
very anxious consideration, and they had no doubt that their 


acceptance would prove disastrous to the companies. The town of 


Dudley had derived vast benefits during the past few years from 
the development of electric traction, while the average return on 
the capital invested had been only 44 per cent. per annum. They 
thought, under these circumstances, it was a very great hardship 
on the companies that the Dudley Corporation should seek to 
impose upon them such terms as would effectually prevent the 
directors from carrying on the business with satisfaction to the 
public and the shareholders ; and if the Corporation was determined 
to exact the proposed onerousand impossible terms from the companies 
tofthe full extent provided by the draft agreement, they had no 
alternative but to leave them the responsibility of having the 
matter decided by arbitration. Asa result of the discussion which 
followed the reading of this letter, it was decided that in accord- 
ance with the recommendation vf the Tramways Committce, 
arbitration be proceeded with. 


Falkirk.—The Falkirk electric tramway system will be 
inaugurated within the tnext few days. The car-sheds, which 
provide for the accommodation of 20 cars, are situated between 
Falkirk and Larbert. The cars, which have been made in France, 
are of the double-decked type, and have a seating capacity for 50 
passengers. There has been erected in the vicinity of the sheds a 
sub-station, the energy being supplied by the Scottish Central Electric 
Power Co. from their works at Bonnybridge at 3,000 volts. In the 
sub-station it is converted by two large motor-generators. ‘The 
contractors for the entire undertaking are Messrs. Bruce Peebles 
and Co., Ltd., Edinburgh. 


Glasgow. — The Tramways Committee has referred 
deputations from outside districts, asking for the extension of the 
tramways, to their respective County Councils. In the case of 
Clydebank, the Glasgow Corporatian is bound to rebuild two 


bridges over a canal, and the burgh wants them widened at the . 
same time ; a deadlock has arisen as to the payment of the extra. 


cost. 
The Committee has refused to vary its charge of 1d. per unit for 
electricity supplied to the Electricity Department. 


Houghton-le-Spring.—The section of the Sunderland 
District Electric Tramways joining the urban townships of 
Houghton-le-Spring and Hetton-le-Hole is now practically com- 
pleted, and it is hoped that the cars will be running in a day or 
two. Houghton-le-Spring, although a place of considerable impor- 
tance, has no rail connection, except that furnished by means of 
the tramways which will give communication with Fence Houses 
and Hetton-le-Hole stations on two different branches. 


London.—OVveER THE BripGEes.—The City Corporation 
has referred a communication from the L.C.C., inviting the fermer 
to obtain Parliamentary powers to widen or rebuild Blackfriars 
Bridge, to the Bridge House Estates Committee, with power to 
employ expert assistance, aud to coufer with the L.C.C. 

PapDINGTON.—Àt the meeting of the B.C. on Tuesday, a letter 
was received from the Harrow Road and Paddington Tramways 
Co, submitting statements, plans and sections, and giving notice 
that, in the-exercise of their powers under the Act, they intended 
to commence the execution of the work of reconstructing their lines 
for electric traction. It was resolved to inform the company that, 
inasmuch as they had not complied with their Acts as regards the 
„deposit of sufficient explanatory notices, plans, sections and state- 
ments, the Council could not approve of the plaus, sections and 
statements which had been deposited. 'l'he General Purposes Com- 
mittee recommended that the L.C.C. be informed that the B.C. 
will be prepared to favourably consider a scheme for running tram- 
ways along the Edgware Road, provided that the cost of the neces- 
sary street widenings is borne by the L.C.C. as part of its tramway 
policy, and subject to clauses being inserted to the satisfaction of 
theB.C. The consideration of the matter was adjourned. 

WEesTMINSTER.— [he City Council has received a notification 
from the B. of T. that they have approved of the plans lodged by 
the L.C.C. for the electrification of the tramways in Vauxhall 

Bridge Road and aeross Vauxhall Bridge. 

CBELSEA.— The B.C. has received notice from the London United 
Tramways (1901), Ltd., of the company's intention to break up 
roads for the purpose of laying cable. 

WasDswoRTH.—Mesers. Stanley & Co., solicitors to the London 
United Tramways Co., wrote relative to the conditional sanction 
given by the B.C. to the laying of electric cables from Lot's Road, 
Chelsea, through Fulham and Wandsworth to Wimbledon. Tbe 
company refused to agree to the condition which would bind them 
to remove at their own expense the cables and ducts, if these were 
required to be shifted at any time in connection with the works of 
the Council, The B.O. debided not to insist tpon the condition. 


Malta.—On Saturday last an accident happened on the 
electric tramway recently opened at Valetta. In consequence of 
the brakes refusing to act while descending a hill, the car dashed 
into a wall at a curve half way down. Five men were killed aud 
23 persons were injured, six of them seriously. 


Neasden.—Doubtless as the result of the recent agitation, 
the Willesden U.D.C. has informed the Coal Smoke Abatement 
Society that it has resolved that further proceedings be taken 
against the Metropolitan Railway Co. and the British Westinghouse 
Co. to enforce the recurring penalties for which they are liable 
for the emission of smoke under Section 98 of the Public Health 
Act, 1875. 


Neweastle-on-Tvne,—The annual report of the general 
manager of the Newcastle-on-Tyne Corporation tramways has just 
been issued. This shows that the total length of tramways worked 
by the Corporation was on March 31st 49$ miles within the City 
owned by the Corporation, 14 miles in the borough of Wallsend, 
and 34 miles in the urban district of Gosforth, both of which 
sections are owned by the Tyneside Tramways and Tramroads Co. 
The total revenue was £197,493, and the working expenses 
£126,338, giving a gross profit of £71,155. The net balance, 
including £3,600 from last year, was £9,955. The number 
of passengers was 43,069,934, and the number of car-miles 
travelled was 4,326,152. The percentage of working expenses to 
receipts was 64, and the total revenue per car-mile averaged 10:96d. 
The average journeys per head of population per annum were 143. 
The chief items of expenditure were as follows:—Wages of 
drivers and conductors, £42,553; superintendents, £1,479; other 
traffic employés! wages, £5,388 ; cleaning and oiling cars, £7,978 : 
ticket check, including inspectors and clerks, £4,640; salaries of 
general officers and staff, £3,153 ; rates and taxes (excluding income 
tax), £6,260; repair and maintenance of permanent way, £7,914 : 
maintenance and repair of electrical equipment, £2,066; cars, 
£10,186; salaries and wages at the power house, £4,312. The state- 
ment of capital expenditure showed an outlay of £1,120,867. The 
report mentions that 20 of the sinyle-truck double-deck cars have 
been built in the Corporation workshops, and two single-truck 
double-deck cars are now in course of construction, in addition to 
which the staff are now engaged on building covered tops for 
20 cars. 


Ramsgate.—The B. of T. has fixed Friday, the 13th inst., 
as the date of the adjourned inquiry into the Ramsgate tramway 
accideut of August 3rd, when a tramcar went over the East Cliff. 
The inquiry was adjourned for the evidence of the driver, who was 
too severely injured to be available. 


Rochester.—The Corporation has decided to extend the 
present electric tramway system from Star Hill to the Maidstone 
Road and the Grange. This will give a direct electric tramline 
from the Grange right on to Chatham and Gillingham, a distance of 
some six miles. Later on it is proposed to go on to Borstal, where 
there is a large convict prison and a well-populated working-class 
district. 


Scotland.—New tramways are well in evidence in: 
Scotland at present. The Falkirk line will be opened in a few 
days. At Wemyss, Fife, the new tramway between Kirkcaldy and 
Leven is well in hand, and at Musselburgh so successful has the 
new line been that Mr. E. A. Mitchell, chief engineer of the 
National Electric Traction Co., Ltd., London, is surveying the route 
east of Prestonpans with the purpose of extending the journey fully 
5 miles. Negotiations are in progress for a tramway between 
Hamilton and Low Waters. 


Siam.—Reuter says that the King of Siam on Tuesday 
opened 20 kilometres of electric tramways at Bangkok. 


South  Africa.—DuvnRBAN.—In connection with the 
municipal tramways, the rolling stock has been increased by the 
arrival of six trailers, supplied by Messrs. Milnes, Voss & Co., who 
built the cars, and Messrs. Mountain & Gibson, of Bury, who built 
the underframes and trucks, which are of the “ radial” type. The 
seating capacity is for 32 passengers, and the cars are fitted up 
similarly to the existing cars, the cost of cach being about £430. 
A proposal is being brought forward for the collection and delivery 
of parcels by the cars, on similar lines to those instituted by Mr. 
Thomas when at Huddersfield, and it has been further suggested to 
have post boxes also fitted. 


South Shields.—The Tramways Committee has been 
further considering the question of appointing a manager for the 
new electric system now in course of construction. ‘The Committec 
had recommended Mr. J. H. Cawthra, the electrical enginecr, for 
the position, but the Council, at its meeting, remitted the subject. 
back for further consideration. Having looked iuto the question, 
the Committee re-affirmed its decision to appoint. Mr. Cawthra. 


Tipton.—The tramway difficulty has been at last 
amicably arranged. At a meeting of the U.D.C. last week the 
terms, it was stated, were that the company undertake within three 
months of the sealing of the agreement to electrify the line from 
Dudley to the Bull's Head Inn, Prince’s End, and also in the same - 
period to reconstruct and electrify the tramway from the Wednes- 
bury boundary to Ocker Hill railway station. The intermediate 
portion, where the mining subsidences are now taking place, is to 
he electrified and reconstructed within 18 months from the sealing 
ot the agreement. In addition, the tramway company undertake 
to pay to the Council £150 for the watering of,the track up to 
April 3rd next, and £110 per anuum,in advance from that date; also 
to pay all the costs,of every,kind which, the Council has incurred. 


The British Electric Traction Co. have consented to become 

guarantors under the supplementary agreement, as they are under 

igi - The Council considered the agreement 

satisfactory, and passed the plans submitted for its carrying into 
ect. 


ditions a speed of more than 3 or 4 miles an hour was impossible. 
Lona ISrAND.— The Manhattan and Long Island Railway Co., 
rocently organised with a capital of £2,000,000, proposes to operate 
an electric railway 80 miles long, starting from the New York end 
of the Blackwell's Island Bridge (not vet constructed), and ex- 
tending as far north as Oyster Bay, the summer Tesidence of 
President Roosevelt, E 


——— l 


TELEGRAPH AND TELEPHONE NOTES. 


; (5) Wireless telegraph installation at various 
points along the Amazon and some of its chief aftluents. 


At the same time, 
Mr. Bhering states that he does not think it possible that commu- 
nication can be maintained by cables, owing to the incessant 
changes in the depths of the river, 


recommended by Mr. Jobn Hesketh, clectricn) engineer of the 
Queensland Postal Department. This'covers the provision of a 
metallic circuit for each telephone with a common battery system, 


Glasgow.—'l'he underground telegraph between Glasgow 
I i The cables are now bein 
placed in their permanent position within cast-metal pipes, as far 
north as Hamilton. 


Guernsey Telephones, On Tuesday the officia] inaugu- 
ration of the new multiple switchboard was performed by Sir Henry 
Giffard, K.C., Bailiff and President of the States of Guernsey, 
Luncheon followed at the Old Government House Hotel, : 


Hull.—'The town clerk of Hull has received ap Important 
letter from the Postmaster-Genera] with respect. to the future of the 
municipal telephone undertaking, ‘The Corporation asked for the 
renewal of its licence, or for the purchase by the Post Oftice of the 
Whole of the plant in 1911. The Postmaster refused to coniply 
with either of these requests, and suggested that arrangements 
should he made to avoid further duplication and secure consolida- 
tion of the National and Corporation Systems before 191]. As an 
alternative, he said he was perfect! y ready to negotiate for the sale 
of the telephone service to the Post Office, 


Submarine Cables.—The c.s. 
ashore at Fox Island while laying the Canso-Port au Basque cable, 
and has since been repaired, has, Says the daily Press, arrived at a 
point 187 miles from Ireland, where she has to make the final splice 
with the cable lard West ward. from Ireland, The Colonia lajd the 

This cable is the fifth laid by the Come 


eable across the Atlantic. 
mercial Co, 
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Mr. Pierre Jouhannaud has written a book on the “ Protection of 
Submarine Cables in Times of Peace and War." It may be obtained 
from L. Larose & Force], Paris, 

It is announced that the Commercial Pacific Cable Co. has secured 
the necessary concessions to enable it to establish direct telegraphie 
communication between the United States and China and J apan. 
It is intended to lay a cable from Guam to Yokohama and another 
from Manila to Shanghai. ; 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED. REPAIRED, 
Trinidad-Demerara (No. 1) Aug. 26, 1901... 
minica-Martinique i4 May", 1902 
Bt. Lucia-Martinique May 7, 1902 
Cayenne-Pinheiro M Sa " is -. Aug. 18, 1902.. 
issa-Issa (Yemen) Camaran pa a -. Oct. 22, 1909 ., 
Tarifa-Tangier T ià a .. Jan. 18, 1904.. V» 
Closed { Vladivostock-Nagasaki Feb.9, 1904 
Port Arthur-Ch ifu .. Mar.9, 1904 
Jamaica-Colon ae v. Jan.5, 1905 
Cadiz-Tenerif » July 20, 1905 


LANDLINES. 
Puerto-Barrios Jis -. July 28, 1902.. vs 
Kertch-Soutehoum : V š s P 
Alaska landlines Jd ao i ut A" -. Bept. 28, 1905 .. Sept. 30, 1905 
Communication with Brazil vía Galveston -. July 18, 1905 .. A 

Rome-Constantinople T a $5 * . Sept. 22, 1905 |. Sept. 27, 1905 


það 


West African Telegraphs.—New telegraph offices haye 
been opened for service at Yegi, Gold Coast, and at Warri, Sapeli 
and Benin City, Southern N igeria. 


Westminster.—The Works Committee of the City 
Council reported on Tuesday having considered a letterffrom the 
refusal to sanction the erection on the publie way near Hyde Park 
Cornerof two test pillars for telegraphs, and stating that the sug- 
gested alternative of placing these inside the Park railings was not 
feasible as it would entail the diversion of large cables, und, miore- 
over, access to the pillars would often be required when the Park was 
closed. It was asked that as the ereetion of the pillars is regarded 
as of great importance frum à telegraph engineering point of View, 
and would lead to fewer openings of street boxes for testing pur- 
poses, the Council would give the application further and morc 
favourable consideration. The Committee reported that having 
again gone into the subject,'it could not see its way to dep&rt from 
its previous decision, 


Wireless Telegraphy.—The Chicago police are con- 
structing a new headquarters building, 10 stories high, and are 
fitting up a wircless telegraphic station on the roof. Receiving 
stations for the wireless messages will be established in different 
parta of the city. 

The Jury of Award at the Liége Exhibition has given the highest 
award-—the Grand Prix—to Marconi's Wireless Telegraphy Co., Ltd., 
for its exhibit of wireless telegraph apparatus. 


—Ó——Ó— € 


CONTRACTS OPEN AND CLOSED. 


OPEN,” 


Barnes,—October 10th. Condensation water purifier 
and grease eliminator for the U.D.C. electricity works, Sce 
“ Official Notices ” September 29th. 


T'wo passenger lifts on 
See "Official Notices” 


Bournemouth. October 16th. 
the East and West Clitfs for the T.C. 
September 99th. 


Bridlington,. —N ovember Ist. One 200-KW. steam 
ynamo, pipework and switchboard extensions for the Corporation. 
See “ Official Notices " to-day. 


G. W. Railway. October 16th. Stores for one year. 
See “ Official Notices” September 20th, . 2 

Leeds.—October 11th. Wiring and installation of. sub- 
way, and underground concentric mains for the Pump House and 
Imbecile Wards at. the Workhouse. See“ Official Notices” to-day. 


London.—October 2əth. Wiring and fittings for the 
electric lighting of the Bandstand on Victoria Embankment 
Gardens for the L.C.C. See “ Oficial Notices ” to-day, . 


Metropolitan Railway,—October 9th. 
invite tenders for the supply of general stores during 12 months 


ending October 31st, 1906. Manufacturers and Others desirous of 


tendering should apply to the Secretary (Mr. R. H. Selbie), 32, 


numbers -— 
18. Electric lamps, carbons, ebonite, fuses, &c. . 


19. Electric wire casings, and wood wool. . 
20. Electric wires and cables, tte. ^. ; 
45. Telegraph ‘fittings, battery jars, zinca, insulators, c. 


m 


^ 


SEA EE LE VEN MARS NEM IT AEE SOI EIT CIE IE IM INI IS EMG LP TIBI ATI EDEN a DEI TIENT TT SET FTE STEP HM ERG S SCR FEN PU OUON A UNDE TQ DCN NS SCR ESTEE 


Vol. 67. No. 1454, Ocrozer 6, 1905.) THE ELECTRICAL REVIEW. 


545. 


+ 


Mussoorie (India),—October 23rd. Supply and erec- 
tion of steel power pipes, water motors, alternators with exciters, 
switchboards complete, transformers, induction motors, pumps, 
workshop machines; also bare copper overhead mains, insulators, 


„and lightning arresters, arc and incandescent lamps, telephone 


equipment, workshop toole and general stores. 


See “ Official 
Notices " July 14th. ; 


Spain.—October 14th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until October 14th, for the 
concession for the construction and working of an electric tramway 
in Saragossa. Particulars may be obtained from, and tenders are 
to be sent to, El Ministerie de Obras Publicas, Madrid. 


Worksop.—October 18th. One 36-Kw. steam balancer, 


and one water softener for the U.D.C. See “Official Notices". 


to-day. 


CLOSED. 


~ Barking.—The U.D.C. has accepted the tender of 
Messrs. Crompton & Co., Ltd., for the supply of clectric motors 


for hiring out. E 


Bermondsey.—The B.C. on Tuesday received the 
following tenders for wiring the St. John's Girls' School premises 
and providing fittings :— 


B. E. Nightingale .. (accepted) £84 0 
E. P. Allam & Co. .. s s ex 102 0 
A. W. Penrose & Co. 112 15 
T. Potter & Sons e. 127 10 , 
G. W. Green & Co, .. m is 140 10 
Sunderland & Co. .. s E 145 0 


Burnley.—The B.G. havé accepted the tender of Messrs. 
H. A. Jackson & Co. for the supply of electrical requirements to 
the workhouse, for the ensuing half-ycar. 


Chester.—The T.C. has accepted the tender of the 
Sunbeam Lamp Co., Ltd., of Gateshead, for the supply of 3,000 
incandescent lamps,'at £100. 


Dartford.—The U.D.C. has accepted the tender of 
Messrs. Johnson & Phillips, Ltd., for the supply of cables, at £109, 
and that of the Vacuum Oil Co. for cylinder oil, at 2s. 8d. per 
gallon, crank chamber oil, at 1s. 44d., and dynamo oil, at 1s. 7d., 
for the electricity works. - 


Derby.—The T.C. has accepted the tender of Messrs. 
Milnes, Voss & Co. for the supply of six tramcars complete with top 
covers, at £3,745, and that of Mr. Wm. Walkerdine for the 
ee of the car-sheds, and the erection of a sand drying shed, 
at £2,299. 


Durban.—The Electric Light and Power Committee 
recommended the acceptance of the lowest tenders for the supply 
of 2 miles 19/16 n.r. c.c. cable, 1 mile 7/14 n.r. c.c. cable, 14 miles 
2 sq. in. L.T. single cable, and 400 yards ‘3 sq. in. r.T. single cable, 


from the following firms respectively, viz, Western Electric Co., £476, - 


Henley’s Telegraph Works, £183, Western Electric Co., £376, and 
Messrs. Glovers, £83, totalling £1,117 ; and also one mile of triple- 
concentric cable from the Western Electric Co., for the sum of 
£345. Messrs. Etlinger. Bros.’ tender for 30-ft. poles, at £3 108. 
each, was also accepted. 


Franee,—The French Post and Telegraph authorities in 
Paris have lately given out contracts as follows:—La Société 
Industrielle des Telephones, Paris, 100 kilometres submarine cable 
core, at 1,437 fr. per kilometre ; the India-Rubber and Gutta-Percha 
Co., of Persan-Beaumont, 100 kilometres ditto, at 1,430 fr. per 
kilometre, and 16 kilometres ditto, at 2,004 fr. per kilometre ; 
Messrs. Stein & Co., 50 tons of iron wire, 24 mm. diameter, at 338 
fr. per ton; Messrs. Marcellot & Co., of Eurville (Haute Marne), 
10 tons ditto, 5 mm. diameter, at 3134 fr. per ton, and 50 tons 
ditto, 7 mm. diameter, at 314 fr. per ton; Les Forges de ( ‘ommercy, 
100 tons ditto, at 3174 fr., and La Socicté Metallurgique de Gorcy, 
200 tons ditto, at 3164 fr. per ton. 


Glasgow.—The sub-committee of the T.C. have recom- 
mended for acceptance the following offers :— 


Navvy barrows, Messrs. Butter Bros. 

Cast-iron brackets and enamelled plates, Messrs. P. & R. Fleming Co. 

Pitch pine sleepers, Messrs. Buchanan & French. 

Haskinising of pitch pine sleepers, Messrs. the Scottish Wood Haskinising Co. 
lvanising wires, Messrs. Allan, Whyte & Co. 

Tram rails, 1,500 to 2,000 tons straight track, and 150 tons curved, Messrs. 

Bolckow, Vaughan & Co., Ltd. 

Armoured cable, Messrs. W. T. Henley's Telegraph Works Co., Ltd. 

Cross-overs for permanent way, the Lorain Steel Co. 

Automatic sprinklers for Coplawhill Car Works, Messrs. Watson Bros. 

Traction street poles, Messrs. Wilson, and Union Tube Co., Ltd 

15,000 tons of granite setts, the Welsh Granite Co., Ltd. 


Halifax.—The Tramways Committee has this week given 


rh for one of Parr's automatic clectrical point controllers, 
a : 


Leieest er.—Mesars. S. Dixon & Son, Ltd., have secured a 
third repeat order for ten Turner's patent point controllers for the 


Corporation. 


Marvlebone.—Messrs. Arc Lamps, Ltd., have received 
large orders for the change-over at Marylebone, some 150 lamps 
having been ordered by Messrs. Duncan, Watson & Co., of Charing 
Cross Road, London. : 


. ; 
Pembroke (lIreland).—The following tenders for the 
extensions of the electricity supply undertaking have been accepted 
by the Electric Lighting Committee of the D.C. :— 


M.—Electricity supply Dann Callender'e Cable and 


Construction Co., Ltd. 2 T 2 £14,624 18 
N.—Arc lamps, pillars and Accessories, W. Lucy & Co., Ltd. 1,132 10 
O.—House Meters, Chamberlain & Hookham, Ltd. .. At schedule rates 
Try een of switchboard, Nalder Bros.’ & Thompson, ee 


Poplar.—The B.C. Electricity Committee has exercised 
its option to take from the Whitwell Coal Co. 3,500 tons of coal, 
at 10s. 9d. per ton, to be supplied to the electricity works during 
the next six months. : 


Swansea,—The Swansea Tramways Co. has ordered six 
single-deck car-bodies, mounted on Brush maximum traction trucks 
and fitted with Brush 1,002B motor equipments; also four double- 
deck car-bodies with radial trucks and 1,002B Brush motor equip- 
ments, from the Brush Electrical Engineering Co., Ltd. 


Willesden.—The U.D.C. has accepted a tender from 
Messrs. Ferranti, Ltd., at £303, for alterations to, and extension 
of, the switchgear. 


FORTHCOMING EVENTS. 


To-day's Évents.—At Olympia, Mr. J. Swinburne. 
Electric Lighting.” 

Monday, October 9th.—Institution of Mech. Engineers (Graduates), '* Work in 
a Locomotive Running Shed," by Mr. C. C. B. Morris. 

Tuesday, October 10th.—At Olympia, '' Electricity Meters." Lecture by Mr. 
8. Z. de Ferranti. 

Wednesday, October Lith, at 7 p.m.—Dinner of the “ Dynamicables”’ at the 
Electrical Exhibition, Olympia. 


Lecture on * Domestic 


At Olympia. Lecture on “ Electric Heating," by Mr. H. J. Dowsing. 
Friday, October 13th.—At Olympia. Lecture on ‘ Electric Telegraphs," by Mr. 
A. Martin. 


Friday, October 20th.—First Smoking Concert of the Electro-Harmonic Society. 

Tuesday, November "th.—At8p.m. Institution of Civil Engineers. Inaugural 
Address by the President, Sir Alexander R. Binnie. Presentation 
of the Council's Awards, aud Reception in the Library. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tux following orders are announced :— 


Monday, October 9th, —Officers' monthly dinner at Lyons’ Restaurant, Victoria 
Street. : 

Friday, October 18th.— Woolwich detachment parade at R.A.M.C. (V.) Hall, 
Brook Hil Road,8 p.m. Dress—Uniform, if possible; working dress in 
forage caps without arms. 

Saturday, October 14th.—The last shoot for this year will be held at Runnemedo 
all day. Ammunition supplied on the range. 


WILFRID C. DUMBLE, Captain R.E. 
For O.C.E,E.R.E, (V.) 


E —— 


- 


Civil and Mechanical Engineers’ Society. —ANNUAL 
DixNNER.—-On Thursday last week the annual dinner of this Society 
was held'at the Restaurant Frascati. The President, Mr. Alfred 
Hanssen, occupied the chair, and amongst the guests were 
Mr. W. B. Esson (president elect), Mr. R. H. Willcocks, Mr. R. L. - 
Matthews, Mr. J. C. Osborne, and others. The arrangements for 
the entertainment were in the hands of the Hon. See., Mr. A. S. I5. 
Ackermann, and were, as usual, unexceptionable. The toast list was 
reduced to the minimum; the President proposed the loyal toasts, 
which were duly honoured, and Mr. J. C. Osborne proposed “ The 
Society," in a brief speech. Mr. W. B. Esson's reply was equally 
brief, but, as might be expected, was humorous while it lasted. It 
is impossible for. Mr. Esson to lose sight of the humorous side of 
things, or for his audience to refrain from joining in his amusement 
thereat. 

A recitation and several songs were admirably rendered by Miss 
Fruen; Mr. G. Robins performed a prodigious feat of memory, and 
gave sundry imitations, and Dr. J. S. Owens contributed some con- 
juring tricks. The evening passed off pleasantly, to the satisfaction 
of all concerned. 


Tramway Manager Sentenced.—At Devonport on 
29th ult, J. W. Endean, late manager of the Devonport and 
District Tramway Co., was sentenced to six months’ imprisonment 
for embezzling various sums paid to him on behalf of the company 
for season tickets. It was stated that prisoner issued 47 tickets, for 
which he received £4 10s. each, and two for which he reccived 
£3 10s. and £2 15s., and the money had not been accounted: for. 
He was re-arrested at Swansea, where he was aboard an outward 
bound liner. 
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THE OLYMPIA ELECTRICAL EXHIBITION. 


( Continued. from page 510.) ; 


The Simplex Steel Conduit Co. 


The SIMPLEX Co.s’ stall forms an object lesson in the wonderful 
adaptability of the firm's well-known steel conduit. 
The wiring man is probably well enough acquainted with the 


SIMPLEX. 


FiGs. 26 AND 27.—-SUNK`SOCKET AND SWITCH FITTING. 


- 


Simplex manufactures by this time, but as developments are con- 
tinually being made, he will be well advised to spend some time at 
this stall. 


Among the novelties will be found the Simplex sunk wall: 


Fic. 28.—SrMPLEX PENDANT Box. 


Socket and switch fittings, which have been introduced for use in 
buried work, where it is required that the jswitch or wall socket 
shall come flush with the plaster. 

Another fitting for use in connection with concealed work is a 
combined switch and wall socket box. "The iron box is of convenient 


l 
| 


| THE MORRIS-HAWKINS ELECTRICAL COMPANY LIMITED, ^ C = oie 
17, x a“ < 


being easily put in line, and this will be found to greatly facilitate 
wiring. Simplex ‘ station” boxes for use as junction bracket or 
pendant boxes, have already gained great popularity amongst con- 
sulting engineers and contractors who prefer a heavy watertight 
form of box to the lighter types usually installed. They are 
particularly adapted for railway station and outside work, and 
have been exclusively adopted in the wiring of the Metropolitan 
and District stations. 


Balcke Cooling Towers. 


Messrs. BALCKE & Co., of 27, Clement's Lane, E.C., have sup- 
plied about 60 cooling towers in this country, both wooden and 
steel, mostly for electricity works, but in many cases for private 
use; their work includes both steel and wooden, open, fan draught 
and chimney coolers. It is noteworthy that no fewer than nine of 
these towers are for use in connection with gas éngines. The firm 
did not find it convenient to erect a cooling tower 60 or 80 ft. high 
in the Exhibition Hall, and therefore Messrs. Balcke's exhibit is 
confined to printed matter and models. 


The Morris-Hawkins Electrical Co. 


An interesting exhibit is to be seen on the MoRRIS-HAWKINS 
Co.’s stand. at the Olympia Exhibition. Two 35-nH.r. machines 
coupled together on a combination bedplate, are running on 
Hopkinson test, with the idea of demonstrating the heavy overloads 
that can be carried. The motors have special features, inas- 
much as they are fitted with the company's new commutating 
magnets. ; 

The accompanying illustrations give a clear idea of the general 
design. The pole core of the commutating magnet is 
cireular in section, thereby economising in copper and in the 
consumption of energy. In order to take advantage of the 
circular section, the ets are mounted outside the main 
magnets. The design being of simple construction, is cheap to 
manufacture and especially adapted for the line of standard motors 
manufactured by the company. ; 

A good commutating magnet fulfils a very necessary want, 
especially on motors built for 400 to 500-volt circuits, as in such 
machines the reactance voltage cannot be kept sufficiently low to 
ensure sparkless collection on the geometrical neutral point. 

Four commutating magnets are fitted, each consisting of a pole 
shoe 4, magnet core c, and an 'exciting coil B, the exciting 
coil being connected up in series with the armature winding. The 
magnet core c is fixed to the main yoke r, by studs p. 
The magnet core c is circular in section, and is mounted out- 
side the symmetry plane of the main magnets ke. With the 
object of reducing the self-induction of the armature coils under 
commutation, the pole shoes of the main magnets and commutating 
magnets are connected together by means of copper strips marked 
H. A test of a 35-B.H.P. motor made by this company and sup- 
plied to Messrs. Hulse & Co., of Salford, for driving à planing 


_ machine showed excellent results. 


The application of the commutating magnet has, of course, a great 


Charing Cross Road. London. 


Fic. 29.—Morris-Hawkins MOTOR, FITTED WITH CowMUTATING MAGNETS. 


size and is fitted with insulating or metal cover, fixed by four brass 
screws. Theswitchis provided for top connectionsto facilitate wiring. 
It often occurs in practice that the wireman may not install the 
length of conduit leading up to the switch and wall socket box 
quite,straight, and therefore the latter also becomes out of truth, 
and is unsightly. The Simplex Co. has introduced an adjustable 
box which allows of the metal cover, which appears on the surface 


value for reversible motors and for motors where speed variation is 
required. 

With regard to variable speed motors, the Morris-Hawkins Co. 
are fitting their patent magnets on all 500-volt machines. The firm 
have in addition developed a new method of speed regulation which 
is independent of the weakening of the field by shunt control. The 
speed variation of this patent motor is effocted by altefing tho 
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reluctance of the magnetic circuits of the motor. This is accom- 
plished entirely by mechanica! means in the most simple and 
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Fig. 30.—View oF FIELD AND COMMUTATING MAGNETS, 
Monnis-HAWwKINS MOTOR. 


efficient. manner, ensuring a thoroughly sound construction. The 
variable speed motor does not require any separate electrical 
apparatus for its operation beyond the ordinary starting switch. 


The Reason Manufacturing Co., Ltd. 


The Reason Co.’s stand contains an exceptionally good display 
of are lamps, street-lighting fittings, meters, demand indicators, 
fuse boxes, service boxes, time switches and other apparatus. 

The company’s arc lamps include three types—viz., the twin 
carbon, the series and the miniature. All these lamps possess the 
great advantage of working without shunt coils, and are shown 
running on both alternating and continuous current circuits. 

Street-lighting fittings in great variety figure on the stand, and 
include designs suitable for Nernst lamps, now much favoured for 
street lighting. 

A form of meter specially interesting to the small consumer is 
the slot meter, of which two types are shown—one constructed for 
shillings and the other for pence. These meters can be adapted 
to any rate of charge per Board of Trade unit. 


Fie. 33.—SERiES DOUBLE- 
ENCLOSED Anc LAMP FOR BURNING 100 HOURS. 
THe Reason Co.'s SPECIALITIES. 


Fic. 32. —NERNST STREET 


FITTING. 


A striking item in this exhibit is the firm’s well-known elec- 
trolytic meter. This is worked on the principle of the electro- 
deposition of mercury, and possesses a unique degree of accuracy 
and sensitiveness. The stability of the material used is now quite 
assured, and visitors to the Exhibition will find the firm’s latest 
type of meter well worth inspection. 

The company’s well-known demand indicators, of both the 
thermal and the magnetic types, and fuse boxes of many patterns 
are on view. — — ‘ae | 

A speciality of more than ordinary interest is the time switch, 
which the company is now making for various purposes. This 


is used largely in connection with differential systems of charging, 
and also for the automatic switching on and off of are and incan- 
descent street lighting, &c. 

For a two-rate system of charging, the controlling clock, which 
is a self-winding electrical one, is mounted in conjunction with two 
of the company’s standard electrolytic meters. Either one or other 
of the meters, which, of course, correspond to the two rates of 
charging, is switched in at the prearranged time by the clock. 
This combination is very compact and suitable for its special use. 

The time switch can also be mounted in conjunction with a 
circuit breaker, for operating the latter at a prearranged time. 
In this case the controlling clock closes an auxiliary circuit, ener- 
gising a solenoid and drawing up a plunger which, in turn, operates 
the trigger release of the breaker. 

The circuit-breaker is a strongly-built switch capable of dealing 
with heavy currents at 400-500 volts pressure; both it and the time 
switch are here illustrated. 

Underground service and junction boxes, feeder pillars, &c., and 
an improved type of iron-clad switch are also on view. 


Oliver & Co. 
The above firm are well known as specialising in arc lighting and 
street fittings, examples of which they are showing on their stand. 


Fic. 31.— THE ORIFLAMME ARC LAMP. 


Their principal exhibit is the new Oriflamme arc lamp (see fig. 31) 
which gives a pleasant, slightly coloured light, and does Pnot 
require retrimming for from 40 to 50 hours A newj[class] of 


Fic. 34.—Crrcuit BREAKER. Fie, 35.—Time SWITCH. 


carbon is used, which is much cheaper than that ordinarily adopted 
in flame are lamps, and this brings the carbon cost into line with 
that of the ordinary open-type arc lamp. 

The new lamp has only recently been placed on the market, but 
the firm has already secured contracts for street lighting with it at 
Woolwich and Wishaw. 

Hunt & Hess. 


Messrs. Hunt & Hess, of Litholite Works, Hackney, make a 
speciality of their moulded insulators; the XX grade in particular 
is recommended for dynamo insulation, as, unlike mica, it does not 
chip or scale. 

F 
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The Langdon-Davies Motor Co., Ltd. 


The Lancpvon-Davies Moror Co., LTD., exhibit sundry of their 
well-known alternating current motors in operation, fitted with 
anew type of rotor which, it is claimed, gives a much improved 
efficiency and power factor, direct current motors, a petrol- 
electric generating set, and last, but not least, in point of interest, 
the original experimental model of the first Langdon-Davies 


Fic. 36.—LANGDON-DavIES MoroR AND WonM REDUCTION GEAR. 


motor. Amongst the above, our attention was drawn to a 25-B.H.P. 
single-phase a.c. motor direct coupled to a p.c. generator; an 
organ blower, driven by an 4.c. motor and equipped with a new 
pattern of automatic starter; examples of cigarette and box-making 
machines, driven by the firm's motors through various reduction 
gears. : 

The petrol-electric lighting set is a serviceable combination for 
private house lighting, its small bulk and economical working 
specially fitting it for this class of work. Our illustration is of one 
of the firm’s motors fitted with their new worm reduction gear. 


Simmonds Brothers, Ltd. 


The attraction of Messrs. SIMMONDS'S stand is the firm's improved 
plug couplings for flexible cables, for which patents are pending. 
The essential feature of the :system:is the employment ofjlengths 


Fic. 37.—IMPRovED PLUG COUPLING, FITTED UP. 


of flexible steel tubes wired with flexible twin cables and joined by 
means of double-pole plug couplings of a very simple and neat 
design. When connected up the whole system is perfectly water- 
tight, and the [tubes jbeing in‘{metallic} connection with earth 


Fic. 38.—IMPROVED PLUG CouPLING, TAKEN APART. 


throughout, all "danger of shock or fusing in the event of a leak 
is obviated. 

The couplings are small for their carrying capacity, a 50- 
ampere coupling only measuring 54 in. in length x 21 in. 


external diameter. Sub-circuits can be tapped off at any point by 
means of teeing couplings. 

These couplings will be of special use in heavy temporary instal- 
lations, such as are used by builders, shipbuilders, collieries, engi- 
neering works, &c. | 

Our illustrations, figs. 37, 38 and 39, almost self-explanatory, 
but we may point out that in the base of each hole in the female 
section of the plug.a small pin is fitted, which, when the split 
plug of the male section is inserted, enters and expands the latter ; 
the arrangement being, in fact, a plug within a plug. When 
tightened up, these plugs are practically solid, and the socket 
arrangement is sufficiently simple and “fool proof" to tax the 
power of the most accomplished ‘“ British workman” in making a 
mistake. 

Visitors to the stall can see this system adapted to its lighting. 


James Keith & Blackman Co., Ltd. 


The Blackman electric fans are too familiar to need description ; a 
number of them are shown, ranging in diameter from 12 in. to 48 in. 
One of the novel features of the exhibit is a 12-in. fan combined with a 
motor, which has been specially constructed for use in connection 
with small refrigerating plants. Another is the forge hearth and 
Keith-Blackman electric blower, which we illustrate herewith ; 
this is a capital arrangement, each forge in a smith's shop 
being thus made independent of the rest. ‘Instead of keeping 
a large blower running to blow all the fires, when, perhaps, 
only one or two are in use, with consequent waste of power, only 


FiGc.240.—KEITH-BLACKMAN FORGE BLOWER. 


those! blowers which are actually required need be run, and the 
blast in each case can be regulated independently to the desired 
strength. The blower can be bad separately, but our figure shows 
it complete with water tank, tuyere and rheostat. Larger high- 
pressure blowers are also made. 

A very elegant little apparatus is the electric table humidifier, 
which consists of a fan and a dispersing device, by means of which 
moistened air, impregnated with perfume, disinfectants, &c., tis 
equably diffused throughout aroom. This is intended for use in 
hospitals, sanatoria, &c., but its uses are obviously by no means 
confined to medicinal purposes. 


Diesel Engine Co., Ltd. 


An interesting exhibit is to be found at Stand No. 208, where 
the DresEL ENGINE Co. show at work a 20-H.P. Diesel engine, 
direct coupled toa dynamo. This is the first occasion on which 
such a plant has been exhibited in this country, although at the 
Liége Exhibition a 500-H.p. engine is shown at work. 

Some! 2,000 of these engines are now running in different parts 
of the world, with a total of nearly 100,000 H.P. - 


Fic. 39.— TEE COUPLING. 


Though the engine shown at Olympia is quite a small one, they 
are being built in all sizes up to 800 H.P., and engineers requiring 
day-load or emergency plant would do well to inquire into the 
merits of the engine for their purpose. 
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A. Reyrolle & Co., Ltd. 


MESSRS. REYROLLE's stand emphasises their activity in switch 
work, of which numerous examples are on view. One of the new 
accessories exhibited : by them, which we illustrate, is their 
'Compacti" motor switchgear panel. , This consists of a quick-break 
double-pole switch, two single-pole; ironclad fuses, and a protected 
starting rheostat} with overload, and; no-voltage release, neatly 
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Fic. 41.— THE “Compact” MOTOR SwITCHGEAR PANEL. 


assembled upon à well-finished slate base ; all the connections are pro- 
vided between the separate parts, each of which is mounted in such 
a way that it forms a separate and accessible apparatus. The panel 
is ready for mounting on a wall or elsewhere as requirements may 
suggest. The motor starter is of the lever type, and is fitted with 
the firm’s special resistance. 

There are many useful features about this starter, among which 
is to be counted the fact that the resistance acts as an automatic 
electricity valve,'allowing . the’ starting !current! gradually to rise 
until the motor_starts the motor will start at all loads while the 


+ acd oe 


— ep hae 


Fic. ‘42.—RESISTANCE FOR i Compact " PANEL. 


"handle is held upon the first stud. The resistance is of fireproof 
material and cannot be burned. It will, therefore, stand large 
overloads, and can be worked until it is red hot without running 
serious risks. It consists of a number of flat iron plates and a 
special material carried in an asbestos frame, sandwiched in 
between. 

x; It may be of interest to know that the “ Compact " motor switch- 
gear panel has been specially designed to meet the extensive 
requirements of the Newcastle-upon-Tyne Electric Supply Co. 
Ltd., for motors up to about 10 m.P.; for larger sizes the standard 
drum type of starter, which is also on view, i$ used. 


The Lancashire Dynamo and Motor Co., Ltd. 


Trafford Park is the home of many industries, though none are so 
well known in that neighbourhood as the electrical ones, and of the 
latter, by reason of its excellent work, the above firm claims dis- 
tinctive reference for its exhibits. Among them is an auto- 
matic reversible booster of the Turnbull & McLeod patent type, 4s 
shown at the Tramways Exhibition, and described in the ELEC- 
TRICAL REVIEW Of October 28th, 1904. 

The motor for this is wound for 500 to 550 volts, and the booster is 
capable of developing 200 amperes at 0 to 120 volts continuously, 
300 amperes for one hour and 400 amperes for five minutes at 0 to 60 
volts. This booster has many advantages which "have received due 


recognition from the engineer. 


Fio. 43.—L. D. & M. Co.'8 SPECIAL BALANCER. 


Various standard induction and D.C. motors are also on view, a1d a 
balancer set, which we illustrate. The latter combination consists 
of two standard machines coupled back to back, and haying two 
bearings only. The construction of this, as of the firm's other 
machinery, is both mechanically and electrically sound, and will 
repay close scrutiny. 


Frieker & Miller. 


One of the most interesting exhibits to the supply engineer 
and, of course, indirectly to the consumer, is that of MESSRS. 


Fic. 44.- DEPOSITING CELL AND Srrip CARRIER OF MORDEY- 
FRICKER PREPAYMENT METER. 


FRickER & MILLER. This firm is showing à variety, of its well- 
known electricity meters, prepayment and otherwise, and among 
the latter, for the first time, the Mordey-Fricker electrolytic pre- 
payment meter. 

In all prepayment meters hitherto introduced, a more or 
less complicated switching mechanism has been necessarily added 
to the ordinary meter mechanism, involving extra wear and tear, and 
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increased first cost. In this electrolytic prepayment meter, beyond 
the manual operation of prepaying coins into the till as required, 
there are no mechanical movements whatever, and at the same time 
the cut-off after the prepaid energy has been consumed is infallible. 
"The extreme simplicity of the meter permits the low first cost and 
small subsequent up-keep charges, which are essential to the success 
of any large prepayment meter scheme of supply. 

The illustration given is almost self-explanatory. As will be 
seen, the meter consists of a depositing cell wherein the cathode is 
fixed and partitioned off from the anode by a perforated celluloid 
diaphragm. The anode is in the form of a roll of thin copper strip, 
carried on the upper part of the plate covering the cell. A definite 
length of this strip, which is rolled to a uniform thickness, is fed 
into the electrolyte over a sprocket roller, through a slot in the 
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Fic. 45.—Morpry-F Ricker ELECTROLYTIC 
PREPAYMENT METER. 


cover plate, by the operation of each coin. When the portion thus 
immersed has all been dissolved by electrolysis and a like quantity 
‘deposited on the cathode, the circuit is automatically broken at the 
surface of the electrolyte. 


In the. 1d. meters, a maximum feed corresponding to eight coins 
J 


(Fic. 46.—THE FRICKER DEMAND INDICATOR. 


may |be] immersed..The average pressure drop ‘depends upon the 
length of anode immersed, and with one coin’s worth only, it 
does not exceed 1:3 volts per ampere passed. i 

The anode rolls are made to serve 600 coins, and, together with 
the cathode plates, are readily renewed. The difference between 
the value of the copper in the 
rolled anode form and as deposited 
on the cathode, is about 1 per cent. 
of the revenue from the meter. 
The firm undertakes to purchase 
the deposited copper at market 
prices. 

The electrolyte consists of 
copper nitrate, and is unaltered 
by the action of the current, 
merely serving as a carrier of 
copper from anode to cathode. 
Copper nitrate being a deli- 
quescent salt, there is no evapora- 
tion of water and consequently 
no “creeping” of the salt itself. 
The solution requires) filtering 
from the “sludge” of fine cop- 
per sheddings at long intervals; 
probably once in two years would 
be sufficient. 

A counter records continuously 
the number of coins paid in, this 
record multiplied by a constant d X 
giving the units consumed. The 
amount of prepaid energy available at anyjtime may be approxi- 
mately estimated by the appearance of the immersed anode copper 
as seen through the window in front of the meter case. The sim- 
plicity of this meter is its great attraction, and judging from the 
interest taken in it, we imagine it will find a ready application. 

Among other interesting and novel items, which are equally 
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worthy of inspection, are Fricker's remote control switch, Fricker's 
thermal volt and ampere meters, and the Fricker patent maximum 
demand indicator; the latter is, however, well known, and from 
the consumer's point of view has this good feature, that if the 
mercury is visible anywhere in the stem of the tube while the meter 
is working, it is known that the instrument is working below the 
previous maximum. 


Everett, Edgcumbe & Co., Ltd. 


Perhaps the most interesting feature of this stand is the complete 
set of lamp-testing apparatus which is on view. At this time of 
year, probably, the first consideration in everyone's mind is the 
question of lamps—what to get and where to get them—so that 


FrG. 47.—DIAGRAM OF PORTABLE WaTT-PHOTOMETER. 


any help towards solving this difficult problem should be welcomed 
on all hands. 

There are also to be found instruments to meet all requirements 
and all purses, from the more humble lamp-testing ammeter (which, 
it should be remarked, is not to be confounded with the almost 
valueless watch pattern instru- 
ment sometimes met with, but 
which has a thoroughly open scale 
of good length) to the most in- 
genious  watt-photometer, by 
means of which the watt con- 
sumption of a lamp can be read 
off without any calculation. 

The portable glow lamp photo- 
meter has been gradually evolved 
from the somewhat crude grease 
spot and card arrangement of three 
years ago, until the present ex- 
tremely compact and practical 
little apparatus has been produced. 

Centràl station engineers, who are now nearly all considering what 
steps should be taken to induce customers not only to burn good 
lamps, but also to renew them so soon as they become inefficient, 
will find in the portable watt-photometer a friend in need. 

The photometer proper consists, as will be gathered from the 
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t Fic. 48.—Everett, EpGcUMBE's PORTABLE Warr-PHOTOMETER. 


illustration, of [a [polished ‘mahogany case, hinged} in the 
centre. zo is eT 

A carefully calibrated incandescent lamp forms the standard, and 
the candle-power of the lamp under]test is read off on a direct- 
reading scale, the accuracy being, moreover, independent of fitictua- 
tions the voltage. The lamps are completely enclosed, so that. 


- 
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the apparatus can be used in broad daylight without any inaccuracy 


being introduced. 
A direct-reading two-range wattmeter is fitted into the same case, 
and is provided with an additional key, on depressing which the 


pointer indicates the efficiency of the lamp direct in watts per 


candle-power. 

The internal connections are shown in fig. 47, where v.c. is the 
volt coil, and c.c. the current coil, from which it will be seen that 
as the right hand lamp-holdcr travels towards the photometer, it 
passes over a number of contacts whereby the resistance of the pres- 
sure circuit of the wattmeter is decreased and vice versd. The value of 
these resistances is such that the scale can be graduated direct in 
watts per candle-power. When it is desired to read watts only, 
this variable resistance is replaced by a fixed resistance. The 
candle-power, watt consumption and efficiency of the lamp are thus 
read off direct, and without any calculation. Connection can imme- 
diately be made to any electric light fitting by means of an adapter 
which is attached to the instrument. 

The whole apparatus when closed is thoroughiy portable, and has 
been especially designed for the use of central station engineers, 
who can send it to consumers’ premises and demonstrate to them 
on the spot, that it is generally their lamps that are actually at 
fault and not the supply voltagc, which usually comes in for con- 
demnation when the light becomes dim, or the quartor's bill comes 
to more than was anticipated. 

When arc or Nernst lamps are to be tested; as well as glow lamps, 
the “Flicker” pattern photometer is recommended, owing to the fact 
that colour variations do not vitiate the results. ‘For arc lamp testing 
a simple mirror attachment is provided, by means of which measure- 
ments of candle-power can be made at any desired angle. 

A new street lighting photometer shown is a modification of one 
designed by Mr. Haydn T. Harrison, whose long experience in street 
lamp testing is well known. 

Amongst other instruments of considerable interest should be 
noticed the *Inkless Recorder,” recently described in the ELEC- 
TRICAL REvIEW, and leakage indicators for coal mines, &c. 


J. Halden & Co. 


Time was when the engineer depended on a somewhat uncertain 
daylight for his photo-printing operations, and frequently as a last 
resort, returned to the ink and tracing paper of his youth. 
Modern engineering photography, as exemplified by Messrs. J. 
HALDEN & Co.’s continuous (electrical) copying machines is, how- 
ever, a very different matter, and at the present day these 
appliances are, in an office of any magnitude, practically a 
necessity. 

At the Exhibition this firm is showing examples of an electric 
semi-tilting frame, an electric duplex frame and an electric double 
continuous frame; the latter, which is one of the latest develop- 
ments in this line, is illustrated in fig. 49. 

The machine is made both in single and double form. The latter 
promises to be the most valuable and economical, as the one set of 
arc lamps is arranged in a simple manner to cause the light to work 
on two tracings and prints as they pass on before it. 

The operation of the machine is very simple, and can be entrusted 
to any intelligent junior. The operator winds on to a loose spindle 
the tracing, which may be 50 or 100 yards long, or a continuation 
of tracings lightly joined to each other; the spindle *hus filled is 
then replaced in its forks. The spindle to carry the sensitised 


Fic. 49.—DousLE Continuous CoPyiNG FRAME. 


paper is run through the roll, and in its turn placed in its forks on 
the table of the machine. The operator now draws the end 
of the tracing on to the end of the photo paper, guiding the 
two combined to the contact rollers, whea he starts the motor 
waich propels the machine. Tae two substances are carefully fed 
onito the upper contact roller, which jdraws in eqdally and 
correctly. EE | 


' was not ready in time for exhibition. 


strips. 


The arc lamps are switched on at this point. The tracing, with 
the photo paper behind, may now be discerned passing almost im- 
perceptibly between the flat glass plate and the contact rollers, the 
latter being so constructed as to give an unvarying pressure at all 
times. 

The speed at which rapid ferro paper receives the correct expo- 
sure is 1 ft. lineal of paper per minute, regardless of width. 

As the tracing and exposed photo paper come free from the con- 
tact plate and rollers, they are guided to separate rollers, which 
wind up automatically, uutil the whole length placed on the feeding 
spindles has passed the contact plate, when the arc lamp and motor 
are both switched off, the photo print carricd away for development, 
and the tracing removed from the other spindle. 

. A continuous electric washing and drying machine is also shown. 

This apparatus is all manufactured at the Corubrook Works, 
Manchester. 


W. H. Allen, Son & Co , Ltd. 


Messrs. W. H. ALLEN, Son & Co. show examples of their high- 
speed vertical enclosed engines, condensing plant and “Conqueror " 
pumps, which are so well standardised and so familiar to our readers 
that there is no necessity to describe them in detail. "These are all 
manufactured on the limit-gauge system, with absolute interchange- 
ability—a special feature on which the firm pride themselves. 

A noteworthy exhibit is a three-throw crankshaft, which has 
been at work in a 500-n.P. engine for seven years, 12 hours a day, , 
at 300 r.p.m. Nevertheless, the wear is practically insensible ; 
where it is measurable, it amounts to only a microscopic value—in 
no case exceeding :0028 in. in a diameter of 6 in., or '015 in. in a 
diameter about twice as great (the eccentric sheaves). All the 
journals are perfectly cylindrical. Such an excellent result testifies 
not only to the original accuracy of the work, but also to the 
quality of the forced lubrisation and to good material and work- 
manship throughout. 


Davies Patent Boiler, Ltd. 


Unfortunately, the Davies boiler, which was to have been shown, 
It consists of a series of 
elements of tubes built up in pairs of semi-cylindrical top and 
bottom half drums, united by a number of 2-in. tubes. The bottom 
drums form the roof of the furnace. 

A specimen ring of the Premier boiler tube is shown ; solid-drawn 
steel tubes, 2 to 3 in. in diameter, are arranged vertically in the 
flues. About 384 such tubes are inserted in nests in a Lancashiro 
boiler 8 ft. x 30 ft., with flues 3 ft. in diameter. 


The Crypto Eleetrical Co. 


The Crypto Co. is especially well known in connection with the 
ever-popular miniature dynamo and motor, aud its exhibit of small 


Fic. 50.—CnvpPro CanBoN-CoPPEn BRUSH. 


alternators, some of which are new to the public, should be carefully 
inspected. 

Among the features of the stand is a new carbon-copper brush, iu 
which will be seen embedded in the carbon, three parallel copper 


Fic. 51.—Oryreto MOTOR. 


These brushes are expected to successfully meet any con- 
ditions of commutation. 


E. Green & Son, Ltd. 


The GREEN specialities in the way of economisers, air heaters, 
pumps, &c., form the main features of this firm's exhibits; their 
universal use absolvas us from further desuription here. Pa 
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The British Electric Plant Co., Ltd. 


The most prominent exhibit of this firm is a duplex double- 
acting variable-stroke boiler fecd-pump (Spence’s patent) driven by 
constant-speed motor, the capacity being 3,000 gallons per hour 
. against a boiler pressure of 200 lb. per sq. in. The variation of 
stroke is obtained by means of an extremely simple worm and 
wheel.gear with star wheel and tappet from 0 to 5 in., step by step 
at each revolution of the crankshaft, and, of course, the delivery is 
correspondingly varied. A spccial feature of the design is the care 
taken absolutely to prevent the slightest trace of air lock, and this 
feature, together with adequate air vessels on both suction and 
delivery sides, has made it possible to obtain a delivery substantially 
as uniform as that from a threc-throw pump. The pump is driven 
through single reduction gear, raw-hide pinion and machine-cut 
cast-iron internal wheel, by a B.E.P. 12-B.H.». shunt-wound motor. 

Among the several motors on view, we noticed one of the firm's 
compensated type, providing for extremely wide speed range 
through pure shunt control. This will develop 84 B.H.P. nt a 
slowest speed of 645 r.p.m., and the same on slightly more power at 
all speeds up to 2,000 r.p.m. The range in this case is not very 
great, because the top speed is limited by mechanical considerations, 
not at all by electrical ones. Motors with speed ranges of 4 to 1 
or 5 to 1 must necessarily have extremely low slowest speeds, other- 
wise the highest speeds will, of course, get excessive. Each of the 
motors has starting gear or starting and regulating gear in a cast- 
iron case with glazed front. 


The London Eleetrical Fittings Co., Ltd., and the 
Wandsworth Electrical Manufacturing Co., Ltd. 


These firms jointly occupy a stand in proximity to the main entrance, 
where visitors with an eye to the beautiful may easily pass more 
time than they imagine. 'The designs are in Dutch, Elizabethan, 
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Fic. 52.—8-LIGHT ANTIQUE PENDANT; LONDON ELECTRIC 
FirriNGs Co. 


Georgian and Adam styles, too numerous to mention; the work- 
manship is excellent. Accessories, switches, switch and fuseboards 
complete an excellent exhibit. 


The Morgan Crucible Co., Ltd. 


The MoRGaN CRUCIBLE Co., Lro., of Battersea Works, S.W., have 
a lengthy series of “ Morganite” specialities on view, publicly for 
the first time. Among these may be noted the patent Morganite 
brushes, a special feature of which is the flexible connection 
embedded therein; these can be seen running on machines hard by. 
The Morganite dash-pot plungers and self-lubricating bearings are 
also worth inspection. 


:Regina Are Lamps. 


Mr. RUDOLPH GnuNHvT, of 34, Gracechurch Street, E.C., exhibits 
a number of different patterns of the “ Regina" arc lamp. It is 
claimed for this lamp that it burns for about 350 hours, without accu- 
mulating dirt in the inner giebe—a marvellously long period. The 
lamp is suitable for either D.C. or 4.c., und takes from 1 to 8 amperes. 
Regina No. 8B is a special design for interiors, the arc being 
inverted, and the light being thrown down from a large reflector. 
No. 10 is the Regina copying lamp, which burns with a very long 
arc, and gives a light especially suitable for photographic printing. 
The Reginula is a neat little lamp, taking from 1.to 2 amperes, and 
burning 30,or 40. hours with 5-mm. carbons ; it is adapted for indoor 
and outdoor use, inverted or direct. 


The Key Engineering Co., Ltd. 


This company gives prominence to two spcecialities—viz., fibre 
conduit and the Carbone arc lamp. The virtues of the former are its 
watertightness, and that it is unaffected by high temperatures, 
acids or alkalies; it is non-inflammable when laid, is a perfect 
insulator, and entirely prevents electrolysis. We gather that it has 


, already met with success in the lighting and tramway field. 


The Carbone arc lamp is of tho white flame type, an effect 
obtained by the use of pure carbons. 'lhe latter are inclined 
towards each other as with the ordinary chemical carbon lamps, 
and as the positive crater is quite unmasked by the negative carbon 
and its holder, there is no shadow. Its novel features are well 


worth inspection. | 


The High-Speed Braiding Machine Co., Ltd. 


Our brief inspection of the exceedingly ingenious machinery on 
this firm's stand justifies us in calling the attention of cable and 
braid makers to its merits. The operation of the machine is based © 
on a well-known geometrical principle, but an adequate idea of its 
working can only be obtained from close inspection. 

The improvements embodied in the machine tend in the direction 
of greater efficiency, simpler manipulation, less wear and tear, and 
greater carrying capacity. The machines shown are capable of 
braiding up to 24 in. diameter cable, with jute, cotton, &c.; the 
offices of the firm are at 7, Nerfolk Street, Manchester. 


Chameleon Signs, Ltd. 


The CHAMELEON SIGNS, Lrp., of 315, Dashwood House, E.C. 
display on a pretty Japanese stall, specimens of their very ingenious, 
aud attractive signs. The colour changing cffects defy ordinary 
description; but, for the benefit of the curious, we may say that 
the illuminating lamp is surrounded by a many-coloured trans- 
parent cylinder, which is rotated through its attachment to a 
small fan suspended just above and in the path of the heated and 
therefore rising air, the action being automatic throughout. 


St. Pancras Borough Council. 

This enterprising municipality has taken advantage of the 
opportunity to demonstrate the domestic uses of electricity ; the 
stand is lighted with four flame arcs, and electric lighting and 
power, heating, cooking and ventilation are all represented in 
material form. A pamphlet is issued by the department, compiled 
by Mr. Albert Blanks, the publicity officer of the Council, 
in which the tariffs for lighting, power, &c, are set forth, 
with practical examples intended to bring home to the user 
some idea as to “how far a unit of electricity will go." Testi- 
monials from consumers appear enthusiastically declaring electric 
light and power to be far cheaper than gas and steam, and superior 
in cleanliness, adaptability and other respects to either of these 
rival agents. The pamphlet is decidedly convincing, and ought to 
exert a marked influence upon the development of electricity 
supply. 

(To be continued.) 


FORTHCOMING VISITS TO OLYMPIA 
EXHIBITION. 


THE following is a list ‘of visits -(as mentioned in our 
leader pages to-day) which have been arranged by borough 
electrical engineers and their committees :— 


» liorl18 | Shipley .. T 
» 18 Worthing.. T 


i 

arene Coming from. | Naines of deputation, 

oe Sete M SS Ss e Qiu oy Se a ee Ce —— — 
Oct. 5or 6 , Walsall e | A. Wyllie (Eng.) and Chairman. 

» 6or 7" ; Harrogate .. ; G. Wilkinson (Eng.) and Chairman. 

» 6 Birkenhead .. | W. Bates (Eng. and Committee. 

» 6 | Paisley .. 0C. F. Parkinson (Eng.). 

» 6 Barnes ,. Deputation. 

» 6 , Halifax .. .. W. M. Rogerson (Eng.). 

n» 7 | Sheffield .. .. | Mr. J. W. Beauchamp (Deputy Manager). 

» Tto 9 St. Helen's .. E. M. Hollingsworth (Eng.) and Chairman. 

» 9 ' Barrow-in-Furness, H. R. Burnett (Eng.) and Chairman. 

» 9 Ilford T" .. | A. H. Shaw (Eng.), Clerk and Committee. 
s» 9 Malvern .. .. | W.J. R. Baker (Eng.) and Deputation. 

» 10 Sleaford .. R. Spencer Yates (Eng.) . 

4, 10 Bray E W. J. U. Sowter (Eng.). 

» 10 Worksop .. | J. P. Crowther (Eng.). 

410. Burnley .. .. | J. E. Starkie (Eng.). : 

» 10to 12| Mansfield.. .. | E. H. Hewlett (Eng.) and Chairman. 

»- 10 | Weymouth is | R. G. Simpson (Eng.). 

» 10 : Sheffield .. e us nre of Staff (Mr. Fedden coming 

ater). ; 

„ 10 ' Loughborough .. | W. H. Allen (Eng.). 

» 10 ' Kettering .. T Deputation from Lighting Committee., 

» 10 Salford .. e. ; C. D. Taite (Eng.) and Committee. 

» 10 ) 

TOME . ! 2 x 

dne d - Ealing .. e.: J. D. Knight (Eng.). 

afternoon.) | | 
Oct.10 & Il | Aberdeen.. — .. | J. A. Bell (Eng.) and Chairman. 

» ll Eastbourne "ED me Bruce lay uh 

» Ll | Tonbridge .. | J. A. B. Horsley (Eng.) and Deputation. 

» ll ! Rochdale .. C. C. Atchison (Eng.) and Chairman. 

» llor 12 | Lancaster.. .. | W. A. Tester (Eng.). 

» 12 & 18 | Manchester . | 8. L. Pearce (Eng.) and Committee. 

» 13 Long Eaton s: | F. Worrall (Eng.). 

» 13 Blackburn .. | P. P. Wheelwright (Eng.). 

» l9or 14 | Chester .. .. | S. E. Britton (Eng.) and Deputation. 

» l8or 14 | Gloucester W. J. Bache ( J 

» ior 16 ; Greenock .. | J. A. Robertson (Eng.) and Deputation. 

» l5orl6|Perth  .. `.. | J. Lambert (Par) 

» lor 18i Partick .. od . B. Maxwell (Eng.) and Chairman. 

» 16to 18 . F. C. Snell (Eng.) and Deputation. 


H 
Sunderland T " 
a 


B 
F. 
D. Schofield (Eng.) and Deputation. ^ 
Porter (Eng.). 


V "m «February 23rd Mu ^na. 
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On Wednesday next, 11th inst., the Dynamicables will 
dine amicably together at the Electrical Exhibition at 
Olympia at 7 p.m., so it may be expected that on the after- 
noon and evening of that day there will be about the Hall 
many leaders in the electrical profession. By the way, we 
learn that the limit of membership in the Dynamicables was 
reached at the election of members m May last. 


NOTES. 


ae a — A00 


Railway Servants and Electric Traction,—Mr. R. 
Bell, M.P., the general secretary of the Amalgamated Socicty of 
Railway Servante, in his annual report, referred to the progress of 
electric and pneumatic signalling, and called attention to the dis- | 
placement of labour, which was a feature of the change. In two 
cases which he mentioned the wages of the signalmen retained had 
not been increased, although it was obvious that, in spite of a 
diminution in manual labour, their responsibilitics had been greatly 
added to. He bad asimilar complaint to make with regard to the 
electrification of railways. The Metropolitan and Metropolitan 
District Railways had )een gradually increasing their electric 
ervice, and it was expected that steam traction on those lines would 
soon be a thing of the past. By these changes the publie gained by 
haviug a better service, more comfortable carriages, and an atmos- 
phere less redolent of sulphur; the companies gained, or hoped to 
gain, by reducing the cost of working and increasing the number of 
passengers carried, but the unfortunate railway servants lost owing 
to the rates of pay being reduced in many instances. This was not 
us it should be. When everybody else benefited, surely the men 

who did the work should receive some consideration ! 

At the annual meeting of the Railway Men's Union at Sheffield, 
on Monday, the president referred to the effects of electric traction 
on the position of the workers. He (Mr. Councillor J. H. Thomas, of 
Swindon? said that there could be no doubt, judging from the present 
tendency, that the motive power of the future would be electricity. 
Notwithstanding the efforts of the organisation, and the many and 
various representations to the Board of Trade by their general 
secretary, approval had been given by that body to the running of 
passenger trains with one man in the cab. "This, again, not only 
reduced the number of men employed, but completely changed the 
whole system. Experience as cleaners and firemen, which was 
considercd imperative before, was not now considered necessary, 
the policy in some eases being to draw men from almost any grade 
with a view to training them for motormen. There was abundant 
evidence of the seriousness of the position. Did the enginemen 
and firemen realise the danger? The remedy, in his opinion, was 
“one society for all railway men.” 


Institution Notes. — INSTITUTION or ELECTRICAL 
ENGINEERS (Grasüow SEcTION).— l'he fourth annual dinner is to 
be held in the New Banqueting Hall of the Grosvenor Restaurant, 
Gordon Street, Glasgow, on Friday, October 27th. The opening 
meeting is to be held on Tuesday, Novembur 14th, at 8 p.m., when 
Mr. John M. M. Munro will deliver his inaugural address. ‘The 
meetings forthe session will be held, as in previous years, in the 
large hall of the Institution of Engineers and Shipbuilders, 

INSTITUTION OF CIVIL ENcINEERS.— The Council of the Institution 
of Civil Engineers have, in addition to the medals and prizes given 
for communications discussed at the meetings af the Institution 1n 
the last session, made the following awards in respect of other 
papers dealt with iu 1904-5:—A George Stephenson Medal to 
Capt. H. H. Sankey, R.E. (retired), London. A Watt Medal to 
Dr. C. Chree, F.R.S., Richmond. Telford Premiums to Messrs, 
W. E. W. Millington, Oldham; C. E. Stromeyer, Manchester ; 
C. W. Hill, London; F. C. Lea, London; W. B. Cole, London; 
W. C. Popplewell, M.Sc., Stockport; E. H. Rigby, B.Se., Tientsin ; 

and W. ©. Leitch, jun., Tientsin. For Students’ papers the awards 
are :— Miller prizes to Messrs. A. B. Potts, Macelestield ; W. M. 
Hayman, Glasgow; R. E. Bury, Calcutta; T. Lees, jun., Winnipeg ; 
T. Iu. Matthews, London; P. J. Risdon, London; F. E. Tudor, 
Stevenage. 

CIVIL AND MECHANICAL BENGINEERS Society. -It was announced 
that lust evening, at Caxton Hall, Mr. W. B. Esson would deliver 
his presidential address, 


Electro-Harmonic Society,—The 1905-1906 season 
(the twonticth, of this well-patronised and progressive Society is 
to be opened by a Smoking Concert on Friday evening, October 20th, 
at 8 p.m. The King's Hall, Holborn Restaurant, will, as before, 
be the place: of meeting. 
as follow : — 


Friday, October 20th 

November 17th Js ns 

December 15th TA ns 

u a.. January 26th ng y 

- Ladies’ night. -> 
Smoking concert. 


Smoking concert. 
Ladies' night. 
Smoking concert. 


vs 


9 


2  March30th... e.. 


The dates of the events of the season are 


Olympian Lectures.—On Friday last Mr. W. Duddell, 
M.LE.E., lectured at the Exhibition on wireless telegraphy. 
Beginning with a reference to the antiquity of wireless tele- 
graphy, aud the different systems and apparatus employed, 
Mr. Duddell related how, in 1896, Mr. Marconi came to this 
country with au apparatus for signalling over considerable dis- 
tances, and how successful installations were erected by Sir. 
William Preece, late engineer to the Post Office. He then 
described the different apparatus and demonstrated the uses of 
the different parts by means of models, Jautern slides and 
experiments, Among his models was an original oscillator used in 
the early days, eight or nine years ayo, in our Post Otlice.. The 
lecturer concluded by describing some of the tests carried out by 
Mr. J. E. Taylor and himself, under the superintendence of Mr. 
Gavey, engineer-in-chicf to the Post Office, between the shore and 
the cable ship Monarch, during which actual measurements were 
made. These tests established the relations existing between the 
strength of the received signal and distance, and the height of the 
vertical wire and its resistance. |. 

Lecturing last Tuesday evening, Col. R. E. Crompton, C.B., R.E., 
made a strong plea in favour of the more general use of electricity 
as a motive power, both commercially and domestically, particularly 
in the latter direction. In the course of his lecture, setting forth 
the development of the use of electric motors, Col. Crompton 
referred but briefly to the historical side, but pointed out that 
within the last few years the price of motors had: been halved, and, 
owing to the large amount of care and thought spent upon it, the 
domestic motor was now even more simple than the domestic 
sewing machine. He was strongly in favour of the two-rate meter 
as the best method of cheapening the supply, the power during 
daylight being provided at a cheaper rate, so as to encourage 
a more extensive use of electrical power during the time when 
it is not required for lighting purposes. Col. Crompton 
also referred to the great advantages accruing from the use of elec- 
tricity domestically, and saw no reason why motors should not be 
used tu work dish and bottle-washing machinery, plate-cleaning, 
cotfee roasting, meat and sausage chopping, dough kneading and 
domestic laundry appliances, to say nothing of the artistic and 
decorative pursuits such as metal-working, cugraving, cutting and 
polishing, jewellery cleaning, pressing and embossing metals and 
leather, book-binding, cabinet-making, &c., whilst everyone by 
using motors to compress air would be able to have his cold storage 
rooms in his own house. 


Appointments Vacant.—Engineer-in-charge for Wim- 
bledon Electricity Department (£91); junior assistant for Aldershot 
(£65); foreman for telephone construction work for Ceylon Govern- 
ment (Rs. 2,400 per annum aud rent allowance); supervisor for the 
Royal Ordnance Factories, Woolwich (£150 to £220); assistant 
engineer for Maidenhead Electricity Works (£104); electrical 
engineer for West Ham Council (£350, rising to £500); chief 
lecturer in electrical engineering department at Salford Royal 
Technical Institute (£250). 


Electrically Welded Cap Screws,~—The Franklin Insti- 
tute has awarded the John Scott Legacy Premium and Medal to 
D. J. Kurtz, the originator of a method of making bolts used by the 
Cleveland Cap Screw Co., of Cleveland, U.S.A. In this process the 
heads and bodies of the screws are made separately from die-drawn 
stock, and are welded together with the Thomson electric welder. 
The screw bolts made in this way are actually stronger than those 
milled down from the solid, or with upset heads. Brass heads can 
be welded to steel bodies, and cap screws made in this way are 
used in large quantities for switchboard and similar work. 


Niagara Falls,—On ‘Tuesday Prof. W. €. Unwin 
delivered an inangural address to open the 1905-6 session at the 
Central Technical College in Exhibition Road. He took “Niagara 
Power Stations" as his subject. 


Fire at a Berlin Cable Factory,—A serious fire took 
place on September 26th in one of the departments of the electrical 
works at Upper Schonweide, Berlin, where work had already 
been suspended owing to the strike or lock-out of 6,000 workers. 
The watchman who went his rounds between 5 a.m. and 6 a.m. did 
not observe anything unusual, nor did the works' fire brigade, which 
is formed of employés who remained at their posts after the with- 
drawal of the workmen ina body. Shortly after 6 a.m., however, 
smoke was observed to arise from a warchouse used as a store for 
the cable factory, and an alarm was at once given. Owing to the 
strike the machinery was at a standstill, and it was, therefore, 
impossible to blow the steam whistle, the result. being delay in the 
attendance of the local fire brigade. In addition to this, a further 
delay took place on account of the impossibility o£ telephoning to 
Berlin, as the latter has no night service with Schonweide. In the 
meantime the tire extended rapidly, and the top tloor of the building 
was soon in flames, and the tire was not extinguished until late in 
the afternoon. The top floor and roof were burnt out, and the stock 
of cotton, silk and jute destroyed, the damages being estimated at 
£20,000, but they are covered by insurance. It is not thought that 
any connection exists between the labour troubles and the conflagra- 
tion, but that the latter was caused by spontaneous combustion of 


the cotton. 


Runcorn Transporter Bridge.— The half-yearly 
report of the directors of the Runcorn Transporter Bridge Co. has 
been issued. In the report the directors say that since their last 
meeting difficulties have had to be contended with, but that the 
engineers anticipate that the bridge will be ready: for" traffic’ ih 
about a fortnight. f : A 
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Electricity Works and Tramways Statisties.— - 


Since our annual Tables were issued, the following particulars have 
been received :— 


BEpbrFonp.—Boilers, 6 B. & W., 2 Lanc.; engines, 2 Belliss, 6 
Allen; generators, 3 Fynn, 2 Siemens, 1 G.E.C.; total capacity, 
1,300 Kw.; maximum load recorded, 630 kw.; mains, Henley’s, 
Glover's, and 'T.M. Co., v. r. and lead-covered in c.-j. pipes and 
Doulton conduits, and Siemens direct; total capital expended, 
£111,070 ; private ltg., equiv. 8-c.P. lamps, 47,858; public lighting, 
15 arc, 614 incandescent; No. nnd H.r. of private motors, 27 = 
127 H.». ; total connections of all kinds in equiv. 8-c.P., 54,931 ; 
percentage increase during year, 9D; prices charged per unit, lty. 
5d., pr. 14d., pb. ltg. 34d. ; units sold during last complete year, 
843,709; average price obtained per unit sold, 4°07d.; working 
costs, 1'61d. ; total costs, 2°22d. 

BuRNLEv —Engineer, James E.[Starkie ; pressures of supply, 
110, 220 and 440 volts; boilers and auxiliaries, 5 Lane., Meldrum 
8-cell destructor with two additional Lane. boilers; total capacity 
in KW., 1,490 ; maximum load recorded, 1,338 Kw.; total capital ex- 
pended, £87,765 ; private ltg. equiv 8-c.p. lamps, 35,256 ; No. and 
H.P. of private motors, 80 = 216 H.P.; No. and u.p. of traction 
motors, 108 = 3,460 H.P.; total connections of all kinds in equiv. 
8-c.p., 126,917 : percentage increase during the year, 3°08; price 
charged per unit for traction, 13d. : units sold during last complete 
year, 2,642,541; average price obtained per unit sold, 1°93d.; 
working costs, ‘563d. ; total costs, "741d. 

EpIıNBURGH.— Units sold during last complete year, 11,651,743 ; 
average price obtained per unit sold, 2:43d. 

Eniru.—Boilers, 5 Lancashire ; engines, ;3 Allen, 2 Belliss; 
generators, 3 Int. Elec. Eng., 2 Westinghouse ; total capacity, 1,350 
Kw.; maximum load recorded, 203 kKw.; total capital expended, 
£51,649; private ltg., equiv. 8-c.P. lamps, 16,129; public ltg., 17 
arc, 492 inc., 87 Nernst; H.P. of private motors, 53 H.P. ; total con- 
nections of all kinds in equiv. 8-c.e. lamps, 17,359; percentage 
increase during year, 21 per cent. ; prices charged per unit, pr. 3d., 
pb. ltg., £25 are, £575 Nernst, £3:875 inc. ; units sold during lust. 
complete year, 575,004; average price obtained per unit sold, 
1:759d.; working costs, 1'484d. ; total costs, 1:791d The U.D.C. 
tramways have been supplied with energy since August 26th last. 

GrossoP.—'lotal capacity, 225 Kw.; maximum load recorded, 
200 Kw.; publie ltg., 32 Nernst; total connections of all kinds 
in equiv. 8-c.P., 17,119; prices charged per unit, ltg. 4$d., pr. 4d. 
and 1d. or 24d., tr. 14d. ; systems of charging, flat and max. dem. ; 
units sold during last complete year, 247,613. 

HEBDEN Bripcr.—Supply authority, U.D.C.; year of opening, 
1905; engineer, James W. Garside; pressures of supply, 240 and 
480 volts: continuous current; engine, 1 Campbell gas engine; 
generator, 1 Greenwood & Batley; total capacity, 140 xw.; 
maximum load recorded, 80 Kw.; storage battery, Tudor, 200 kw. ; 
mains, Anchor, paper, lead-covd., armd., direct; total capital 
expended, £9,435; private ltg., equiv. 8-c.r. lamps, 2,500; No. and 
H.P. of private motors connected, 12 = 50 n.r. ; total connections 
of all kinds in equiv. 8-c.P., 3,500 ; prices charged per unit, Itg. 5d., 
pr. 2d. ; system of charging, flat rate; units sold during last com- 
plete year, 34,229; average price obtained per unit, 4'1d.; wkg. 
costs, 2'6d. ; total costs, 45d. 

HonsnaMx.—Supply authority, U.D.C.; year of opening, 1902; 
engineer, John B. Morgan ; pressures of supply, 230 and 460 volts ; 
continuous current; boilers, 3 B. & W.; engines, 3 Reavell; 
generators, 3 G.E.C.; total capacity, 280 kw.: maximum load 
recorded, 140 Kw.; storage battery, E.P.S., 115 kw.; mains, 
Callender, v. bit., solid, J. & P^ and B. I. & H. paper, lead covd. 
and armd., direct; total capital expended, £23,206; private ltg., 
equiv. 8-c.P. lamps, 6,310; public ltg., equiv. 8-c.p., 1,228; No. 
and H.P. of private motors, 10 = 18 H.P.; total connections of all 
kinds in equiv. 8-c.P., 8,130; percentage increase during year, 53 
per cent.; prices charged per unit, ]tg., 7d. and 3d. or 6d., pb. ltg. 
4d., pr. 3d. ; system of charging, maximum dem. and flat; units 
sold during last complete year, 114,965; average price obtained 
per unit, 4'H8d. ; wkg. costs, 2d ; total costs, 2°75d. 

LiNcoLN.—Total capital expended, £51,499; average price 
obtained per unit, 378d. ; wkg. costs, 106d. ; total costs, 1:592d. 

OLpHAM.— Maximum load recorded, 2,205 kw. ; mains, by various 
makers ; total capital expended, £269,155 ; total connections of all 
kinds, equiv. 8-c.P. lamps, 66,370; units sold during last complete 
year, 3,407,011; average price obtained per unit, 1:937d.; wkg. 
costs, 07745d. ; total costs, 0°937d. 

PrLvwovTH.—BDoilers, 11 Lanes ; engines, 6 Belliss, 2 Ferranti; 
generators, 6 Ferranti, 4 Westinghouse ; total capacity, 2,800 Kw. ; 
total capital expended, £137,095; private lte , equiv. 8-c.P. lamps, 
50,770; public Itg., 73 arcs; No. and H.P. of private motors, 46= 
148 H.P.; No. and H.P. of traction motors, 66 — 1,650 H.P.; prices 
charged per unit, ltg. 4d., pr. 23d., tr. 2d., pb. ltg. £21 ; units sold 
during last complete year, 1,699,460; average price obtained per 
unit, 2:9d.; wkg. costs, 1'05d. ; total costs, 141d. 

SugEwsBURY.— Year of opening, 1895 (by Co.) ; boilers, 4 Lancs., 
4 B. & W.; engines, 7 Belliss ; generators, 7 Parker; total capacity, 
780 Ew. ; maximum load recorded, 297 Kw. ; total capital expended, 
£48,595; public ltg., 51 arc, 180 inc. ; No. and H.P. of private motors, 
30 = 74 H.P.; total connections of all kinds, equiv. 8-c.P., 20,335; 
units sold during last completo year, 385,598 ; wkg. costs, 1:45d. 

TONBRIDGE.—Total capacity, 120 x w.; maximum load recorded, 
69 Kw.; private Itg., equiv. R-c.P. lamps, 4,557 ; public ltg., arc, 
inc., Nernst; No. and H.P. of private motors, 6 = 33 H.P.; total 
connections of all kinds, equiv. 8-c.P., 5,982; percentage increase 
auting year, 40 per cent.; units sold during last complete year, 
15,001 ; average price obtained per unit, 398d. ; wkg. costs, 2714d.; 
total coste, 38d. 


f 


WATFORD.— We regret that, owing to a printer's érror, the total 
capacity of the plant was given in our list as 130 xw.; this 
should be 1,130 &w.; total capital expended, £54,000 (abt.) 

West Ham.—Total capital expended, £318,273 ; private lighting, 
equiv. 8-c.P., 82,9015 pb. ltg. = 10,917 8-c.p. ; No. and H.P. of private 
motors, 141 = 720 H.P.; total connections of all kinds, equiv. 8-c.»., 
111,813; prices charged per unit, lighting, 7d. and 2d., or 4d.; pr. 
2d.°.0 14d. ; tr. l'6d.; pb. Itg. £17; systems of charging, max. dem., 
flat, sl. scale, 2-rate meter, contract; units sold during last com- 
plete year, 4,078,055; average price obtained per unit, 275d. ; total 
costs, 1 3d. . 

WEsT HanTLEPOOL.-—- Maximum load recorded, 564 x w.; mains, 
Calleuder, St. Helens, conc. armd. fdrs, triple conc. armd. dist., 
also Dialite, solid. Total capital expended, £76,421; private ltg., 
equiv. 8-c.p., 40,914; publie Itg., 39 are; No. and H.P. of private 
motors, 108=544 H.p.; total connections of all kinds, equiv. 8-C.v., 
58,318; percentage increase during year, 17 per cent.; prices 
charged, over 200,000 units p.a., 14d. to 1d. ; system of charging, 
flat and sl. scale ; units sold during last complete year, 700,787 ; 
average price obtained per unit, 2°7d.; wkg. costs, 1°09d.; total 
costs, 1:35d. 

LoxpoxN.--HackNEv.— Generators, 8 Johnson-Lundeil (Holmes; 
2 Brit. Westinghouse; maximum load recorded, 1,078 x w.; storage 


‘battery, Tudor, 800 Kw. for 1 hr. ; total capital expended, £273,897 ; 


private Itg., equiv. &-c.p., 85,650 ; public ltg., 352 arc, 49 Nernst; 
No. and H.P. of private motors, 223— 797 n.r. ; total connections of 
all kinds, equiv. 8-c.P lamps, 111,437 ; percentage increase during 
year, 84 per cent ; prices charged per unit, ltz. 7d. and 1d., pr. 3d. 
and ld., pb. ltg. £18, £16 75, £4; system of charging, maximum 
demand ; units sold during last complete year, 2,548,503 ; average 
price obtained per unit, 2°73d.; wkg. costs, 0°57d.; total costs, 
0 88d. 

CoRRECTION.—We regret that an accidental transposition occurred 
in Part II. of our Electricity Supply Works Tables, whereby the 
names of the electrical engineers of Middlesbrough and Mex- 
borough were interchanged. The list should read :— 


Mexborough... 
Middlesbrough 


Mr. John Senior. 
Mr. H. M. Taylor. 


Electrie Tramways :— 


Duspr:E.— Miles of route, 12°65; weight of rails per yard, 94 Ib. 
motor-cars, 48 d.d, 6 combination; brake equipments, hand 
mechanical, slipper, and electric. Power station equipment 
Enuines, 11 Willans; generators, 3 Parker, 6 Sienrens, 1 Dick Kerr, 
and 1 International Electrical Engineering; total capacity, 3,010 
Kw. Battery capacity and output: E.P.S., max. dis. 70 KW.; 
mains, B. I. and H., and Callenders. Capital outlaid on tramway 
and rolling stock, £266,584; annual electric car-mileage, 933,006 ; 
passengers carried per annum, 11,641,525 ; cost per car-mile, 7713d ; 
ratio of expenses to receipts, 62 per cent. ; works costs per unit, 

4d. ; combined lighting and traction station, energy being supplied 
by Dundee Gas Commissioners, who also undertake part upkeep of 
overhead work at an inclusive charge of 11d. per unit. 


GrAscow.—Miles of route. 76; motor-cars, 662 d.d.; maximum 
load, 8.517 Kw.; capital outlaid on tramway and rolling stock, 
£2,210,820; capital outlaid on power station, £552,562 ~ annual 
electric car-mileage, 17,943,595; passengers carried per annum, 
195,767,519 ; cost per car-mile, 5°18d.; ratio of expenses to receipts, 
50°42 per cent. ; works costs per unit, ‘3d. 

LEEDps.— Miles of route, 46°75; motor-cars, 269 d.d.; maximum 
load, 4,400 Kw.; capital outlaid on tramway and rolling stock, 
£1,074,464; capital outlaid on power station, £119,251; annual 
electric car-mileage, 7,121,038; passengers carried per annum, 
64,223,666 ; cost per car-mile, 55d. ; ratio of expenses to receipts, 
54°22 per cent. ; works costs per unit, ‘301d. 

SALFORD.—Motor-cars, 150 d.d.; car motors, four 25-Hn.r. or two 
30-H.P. per car; brake equipments, rheostatic ; annual electric car- 
mileage, 4.884,590 ; passengers carried per annum, 39,213,560 ; cost 
per car-mile, 6°62d.; ratio of expenses to receipts, 64 per cent. 

WOLVERHAMPTON.—Miles of route, 11:25; motor-cars, 28 d.d., 
g s.d., 4 combination. Power station equipment: Engines, two 
Willans, three Belliss, one Davey-Paxman. Generators, two 
Parker, four E.C.C. Maximum load, 2,380 xw, ; capital outlaid on 
tramway and rolling stock, £250,000; annual electric car-mileage, 
800,508; passengers carried. per annum, 7,666,786; cost per car- 
mile, 6'55d.; ratio of expenses to receipts, 59:3 per cent. 


The Electrical Labour Troubles in Berlin.—Thec 
Berlin correspondent of the Times, writing on October Ist, said 
that tbe workmen having decided not to accept the terms offered 
by Siemens & Halske, Siemens-Schuckert and the Allgemeine 
Elektricitüts Gesellschaft, these firms proceeded, on Saturday last, 
from a partial to a general lock-out, involving 33,000 people. ‘The 
men’s representatives appealed to the standing Court of Arbitra- 
tion, which at once invited the employers to take the same step. 
The employers declined to submit their case to the Court as such, 
but intimated their willingness to hold a conference with the 
leaders of the men under the chairmanship of tbe president of the 
Arbitration Court, Magistratsrath von Schulz. The conference met 
on Sunday, and, after a very long sitting, adjourned till Tuesday 
without having come to any arrangement. It was feared that the 
workmen of the Berliner Elektrizitits Werke, which supply motive 
power for the tramways and light for the whole city, would join in 
the strike, and endeavours were being made to find substitutes. 

A Reuter telegram stated on the 29th ult. that the labour 
troubles threatentd to involve the ehtire Berlin rmigtul trade, The 
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Federation of Berlin'Hardware Manufacturers had decided to 
declare a general lock-out, and had also resolved, in the event of 
a general lock-out by the electrical companies, to close the employ- 
ment bureau, 80 as to prevent the strikers from obtaining employ- 
ment elsewhere. 

Later news in the Times says that on 2nd inst. the negotiations 
between the employers and the workmen were broken off. ‘ The 
strike and lock-out thus seems destined to assume the character of 
an embittered struggle between capital and labour, which will last 
as long as the strike fund of the workmen holds out. The strike 
has now spread to a considerable section of the establishments of 
the Berliner Elektrizitiits Werke, which produce motive power for 
the tramways, aud this morning several of the tramway lines had 
to run only half their usual number of cars.” The number of 
people on strike is variously estimated at from 33,000 to 40,000. 

On 3rd inst. the situation was unchanged, except that tbe strike 
had been extended to a number of subordinate branches of the 
industry. i 


Fatal Accident.—A skilled labourer, named James Forder, 
of the Brook, Chatham, fell 40 ft. from an iron girder, whilst 
working on the clectrical power station which is in course of 
erection at H.M. Dockyard, Chatham, and died from the effects at 
the Rovat Naval Hospital. The inquest on his body showed that 
he was the driver of a travelling crane, and at the time he fell was 
walking along the girders, but fell before he could reach the ladder. 
The deceased had (said Mr. Uriah Skinner, chargeman of the elec- 
trical works in the Dockyard) been warned not to walk on the 
girders. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 

^ also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. ] 


Central Station Engineers.—At a meeting of the 
South Shields Tramways Committee, held on September 28th, it 
was decided to recommend to the Council for the second time, that 
Mr. J. H. Cawrara, borough clectrical engineer, be also appointed 
general manager of tramways at an additional salary of £100 per 
annum, and that a traffic superintendent be advertised for.at a 
salary of £150 per annum, rising by £10 per annum to a maximum 
of £200. ; 

Mr. WALTER J. BACHE has now left Gloucester to take up his 
duties às borough electrical engineer at Cheltenham. Future letters 
should be addressed to. him at the Electricity Department, High 
Street, Cheltenham. Communications relating to Gloucester 
should be addressed to his successor, Mr. G. R. White. 

On the occasion of the recent marriage of Mr. H. H. Bow tan, 
assistant engineer and mains superintendent, the ofticials and em- 
ployés of the Electricity Department of the Eastbourne Corpora- 
tion assembled at the Electricity Works on Tuesday, 26th ult., for 
the purpose of presenting him with a handsome mahogany side- 
hoard as a wedding present. The presentation was performed. by 
Mr. Councillor A. H. Maude, the chairman of the Electricity and 
Street Lighting Committee, supported by his Worship the Mayor 
(Mr. Councillor C. F. Simmons), Mr. Alderman T. B. Rowe, 
the deputy chairman, and sevcral other members of the Com- 
mittee. The clectrical engineer was then called upon, and made a 
few appropriate remarks. Mr. Bowlan briefly replied. The officials 
and employés concluded the evening with a smoking concert, Mr. 
Bowlan occupying the cbair. 

Mr. BUTLER has resigned the position of station engineer at the 
Dartford U.D.C.’s Electricity Works. For the vacancy, 115 appli- 
cations have been received. The salary is £100 a year, with house, 
fuel and light. 

The Ilford U.D.C. has decided not to entertain the application 
of Mr. A. H. Suaw, electrical engineer, for an increase of salary or 
a bonus for work done during the past two years in connection with 
the extensions. Mr. Shaw's salary is £450 per annum. 

On Monday evening last, all grades of the West Ham Corpora- 
tion electricity staff met together in the Committee room of the 
central station for the purpose of presenting to their retiring chief, 
Mr. W. J. W. Burrock, A.M.I.E.E., a slight token of that esteem 
which all those who have served under him at Canning Town have 
long felt. In quitting the borough of West Ham to enter upon 
the new sphere of work which Messrs. Bruce Peebles & Co. have 
invited him to take up as their chief contract manager, he had the 
hearty good wishes of all his friends. Mr. J. Eustace, the acting 
borough electrical engineer, made the presentation, which took the 
form of a handsome dress-suit case, with fittings complete, by 
Mappin & Webb, and, in doing so, made a neat little speech expres- 
sive of the regret that they all felt from their own personal stand- 
point at Mr. Bullock’s departure. In returning thanks, Mr. Bullock 
said that he had been for more than five years associated with the 
electricity Cepartment of this borough, and before most of those 
then present were in the service of the Council, and though to the 
minds of most people West Ham was not the most delectable place 
wherein to pass one's life, yet, now that the parting hour had 
come, he could hardly repress a feeling of regret, and, perhaps, a 


stray shadow or two of doubt, as to what the future might hold 
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forhim. He reminded them of the very pleasant relations that 
had always existed between the members of the staff and himself, 
and thanked them most sincerely for their unswerving loyalty to 
him and to those he represented. 

Mr. H. Eustace SAYER has taken up the position of engineer- 
in-charge in the Wallasey U.D.C. Electric Supply Works at Lis- 
card. He has lately been connected with the Manchester Corpora- 
tion. 

The Ravensthorpe U.D.C. has retained the services of Mr. 
MOUNTAIN, of Huddersfield, as electrical engineer, for two years, at 
an inclusive fee of £105. 

Mr. T. NUTTER, a present member of the Burnley municipal 
electricity staff, has been appointed chief assistant at the Burnley 
Electricity Works, at a salary of £130 per annum. He succeeds 
Mr. Starkie, the new manager of the undertaking. 

At a meeting of the Pietersmaritzburg (Natal) on September 
5th, it was decided to appoint Mr. A. S. Munro, who had beeh 
acting borough electrical engineer for the past six months, to the 
permanent position, at a salary of £600 per year. 


Tramway Officials.—The employés of the late Poole and 
District Electric Traction Co. have presented an illuminated 
address to Mr. W. A. Warrs, who has for four years managed the 
undertaking. From the staff Mr. Watts received a set of silver- 
mounted carvers in case, a brass spirit kettle and stove, a drawing- 
room clock, and a smoker’s cabinet. 

A presentation has just been made to Mr. James McGivney, the 
chief inspector on the Wakefield and District Light Railway Co. on 
the occasion of his marriage. About 70 of the firm’s officials and 
employés met at the Coffee Tavern to present him with a marble 
timepiece and a gold-mounted umbrella. Mr. Tate, the traffic 
superintendent, made the presentation. Afterwards an enjoyable 
smoking concert was held. 

Mr. E. Epwanps has resigned the position of general manager of 
the Gloucester Corporation Light Railways. 


General.—Mr. F. E. ALEXANDER i8 joining the staff of 
Messrs. E. P. Allam & Co., after many years with Messrs. Penrose 
and Co. 

The 7Z'í»ws announces that Mr. A. G. CookE, M.A., head of the 
electrical department of Battersea Polytechnic, has been appointed 
principal of Paddington Technical Institute. 

Mr. RALEGH B. PHILLPOTS has been elected a director of the 
Underground .Electric Railways Co. of London, Ltd., to fill a 
vacancy on the board. 

Mr. HERBERT Laws WEBB has just returned from a month's trip 
on the Continent, devoted chiefly to looking into telephone pro- 
gress. He visited Antwerp, Brussels, The Hague, Amsterdam, 
Rotterdam, Berlin, Munich, Berne and Paris, and inspected the 
telephone work and exchanged views with the telephone ofticials at 
those places. We understand that no very rapid development in 
the extension of telephony is occurring in any of the Continental 
countries, but the adoption of message rates in Germany has mate- 
rially improved the rate of telephone devclopment in that country, 
both in small places and in the large cities. The Berlin plant is 
being entirely reconstructed on the common battery system. In 
general, all new work on the Continent is being done in the common 
battery system, and with but one exception all the large Conti- 
nental telegraph administrations have adopted the common battery 
system, and are not extending or reconstructing exchanges with 
magneto plant. 

Mr. JouN E. RawortH (a nephew of Mr. J. S. Raworth) has 
opened an office at Queen Anne’s Chambers, Westminster, and 
intends to practise there as a patent agent. 

It is officially announced that Mr.S. A. A. Lindman is no longer 
Minister of Marine aud Director-General of Telegraphs of Sweden. 
Mr. Sven Lupwig HERMAN RYDIN is acting meanwhile as Director- _ 
General of Telegraphs. l 

We learn that Mr. ARTHUR BROOKER has resigned his position 
as general manager of the Telephone, Telegraph and Signalling 
Department of the General Electric Co., Ltd., and has commenced 
practice as a consulting engineer at 60, King Street, Manchester. 
It will be remembered that Mr. Brooker, whose name is a housc- 
hold word among electrical engineers everywhere because of his 
position as joint author of Slingo and Brooker's " Electrical Engi- 
neering," left the service of the Government six years ago to join 
the General Electric Co. We wish him even greater success in hia 
future connection with electrical engineering than he has already 
obtained, and that wish means a good deal. 

The Times says that Mr. E. GARCEE, the managing director of 
the British Electric Traction Co., was to. leave London on a visit 
to Bombay. Is this in connection with the Bombay Co.'s conces- 
sion from the municipality, about which an important controversy 
has been raging ? 


NEW COMPANIES REGISTERED. 
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British Electric Car Co., Ltd. (85,928).—This company twas 
registered on September 25th, with a capital of £1,000 in £1 shares, to carry on 
in Preston, Lancashire, and elsewhere the business of manufacturers of and 
dealers in tramway cars for horse, electric and cable roads, vehicles for light 
railways, and all kinds of cars, carriages, vehicles and rolling-stock, whether 
worked by electricity, steam, gas, oil, horse or other power, &c. The subscribers 
(each with one share) are :—G. Richardson,6, Montague Mansions, London, W.C., 
merchant; R, H. Prestwich, 18, Marsden Square, Manchester, cotton spinner 
R. S. Boddington, Strangeways, Manchester, brewer; J. Kerr, Abchurch Yard 
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EG. Conirüctor; R. B. Barningham, 41, Victoria Buildings, Manchester, iron 
merchant; L. C. Docker, Edgbaston, Birmingham, manufacturer; and l;. 
Chandler, Abbotstield, Kenilworth, engineer. No initial public issue. The 
number of directors ix not to be less than four nor more than seven | the first arc 
G. Richardson, R. H. Prestwich, J. Kerr, R. S, Boddington, R. B. Barningham, 
L. €. Docker and L. Chandler; qualification, £1; remuneration as fixed by the 
Dupuy. Registered oflice, United Electric Car Works, Strand Itoad, 
reston. 


Electric Railway and Tramway Carriage Works, Ltd. 
(85,020), —' This company was registered on September 25th, with a enpital of 
£1,000 in £1 shares. Objects, subscribers and all other particulars as in the 
British Electric Car Co., Ltd. Registered oflice, United Electric Cnr Works, 
Strand Road, Preston. 


George F. Milnes & Co., Ltd. (85,930).—This company was 
registered on September 25th, with a capital of £1,000 in £1 shares, Objects, 
subscribers and all other particulars as in the British Electric Car Co., Ltd, 
Registered office, United Electric Car Works, Strand Road, Preston 


Bell Brothers & Co., London, Ltd. (85,951).— This company 
Was registered on September 27th, with a capital of £500 in £1 shares, to ndopt 
an agreement with H. E. Evans, Carrying on business as an electrical con- 
tractor and dealer in electrica] accessories, as Bell Brothers & Co., and to carry 
on the said business and that of an electric light company in all its branches. 
The first Subscribers teach with one share) are:—G. Eyans, 2, Cherborg Villas, 
Kenley, Surrey, engine driver; Mrs. [, Evans, 2, Cherborg Villas, Kenley, 
Surrey; E. H. Parr, 34, Winsteria Rond, Lewisham. S.E., clerk: G. H. Harris, 
52, Old Road, Rotherhithe, S.E., army reservist; Mande A. Harris, 52. Old 
Road, Rotherhithe, S.E., dressinaker ; Mrs, E. K. Evans, 42, Whithead Rond, 
Brockley, S.E. ; and W, J. Evans, 110, George Lane, Lewisham, N.B, clerk, 
No initial public issue. Registered Without articles of association, 
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CITY NOTES. 


Willans & Robinson. Ltd. 


Mr. Mark RoniNsow, chairman, presided on Wednesday at the 
Cannon Street Hotel, E.C., over the twenty-third halt-yearly meeting 
of the above company. 

The CHAIRMAN, in moving the adoption of the report, said that, 
in the unanimous opinion of the directors, the company was moving, 
although slowly, again towards prosperity. The business had 
followed a normal Course, and there had been no new danger to 
avoid. Attention was called in the report to the fact that the loss 
shown in the half-year's accounts was a book loss. They were not 
poorer in eash from the last half-vear's trading except to a small 
amount, “The distinction was important, but they must not fancy 
that hy doing only a little better they would find themselves making 
a profit. A loss due chiefly to depreciation was not a loss which 
called for counsels of despair, and it was useful to point this out, 
but, on the other hand, until the carnings were more than suflicient 
to cover the natural depreciation of their property, due to lapse of 
time and other causes, there could be no pretence that they were 
making a profit. Their high-speed engine business Was, unfor- 


tunatelv, very unprofitable, for prices continued extremely 
low. On their Eas engine business no final judgement 


could be passed at present. They had made some successful 
engines as regarded design and working, and had the best 
prospects of a technical success, The only question, as he had 


stid before, was whether anyone would pay enongh for such engines 


to make their manufacture profitable, For one’s first engine of any 
type one must, of course, accept modest prices, and loss upon them 
was not very significant, What it was important to know was 
whether their success would be such, and would be so widely recog- 
nised, as to justity the comparatively high prices which seemed to 
he necessary for profitable gas engine work, This question could 
not be answered yet, but they had to reckon with one unfavourable 
fact, evolved since they undertook this brauch of business, The 
defence of the Steam engine against the aggression of the gas 
engine was very much stronger, The stcam engine was now repre- 
sented not by any of the older types so much as by the steam 
turbine, which was lower in price and lower in working cost than 
any of its predecessors, It was a more formidable opponent than 
the gas engine a few years back appeared to have before it, and, 
frankly, the prospects of the large gas engine were not what they 
were. They took up the gas engine as a matter of prudence, 
because the large gas engine threatened to supplant the large recipro- 
cating steam engine. The steam turbine now threatened this result 
even mora seriously, and 80, in. turn, they had taken up the steam 
turbine. If, therefore, their prudent attempt to turn the gas engine 
to their own purposes should he unsuccessful commercially, he 
shonld still deem it to have been a prudent step at the time it was 
decided "Upon, and they would have the pleasure of knowing 
that its still more successful rival was also on their side, and 
that its success would be theirs as well, The steam turbine 
was clearly assured, and there seemed. to be no reason to doubt 
that this company would play an important part in developing it, 
A turbine of 1,400 kw. had been running for some months in one of 
the lighting stations of the Corporation of Glasgow, and they 
believed its running had been entirely satisfactory to the Corpora- 
tion and its officers. Another turbine of 3,000 Kw., say, 6,000 H.P., 
was being installed in the same station, and was nearly ready for 
steaming; and a third, of the same power-as the second, would 
quickly follow. — Four other turbines which they had pnt to work 
elsewhere had given reat satisfaction, and they might safely 
Say that they were fairly embarked in the turbine many- 
facture, on commercial lines, and might look forward with 
confidence to a satisfactory business, not less important than 
they had enjoyed at any previous time, The manufacture 
of the Diesel engine, to which reference had been made 


on former occasions, had been commenced, Queen's Ferry had been 
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referred to in thc report. They were satisfied that the proper 
course was being followed there, that was, not to shut it up, but to 
develop it gradually. Every effort was being made to keop down 
tbe working expenses, as well as the cost of manufacture; in this 
last some important economies were in view, The new vanadium 
steel, a speciality of the Queen's Ferry Works, was rapidly taking 
an important position in industry, and shareholders would be inte- 
rested to learn that it was employed extensively in the manufacture 
of motor-cars by some of the best Known makers, Much was to be 
hoped for from the development of this section of the business, 
Turning to the accounts, and beginning with the protit and Joss 
account, it was not unsatisfactory to note that the manu-. 
facturing loss at Queens Ferry had fallen in six months 
from £7,836 to £1,701. It was still a far ery from this 
to a profit large enough to cover depreciation and other general 
charges, but even this night be nearer than some of them thought, 
On the debit side the items of expenditure did not vary greatly 
from last time. As regarded advertising, it had been thought wise 
to spend a little nrore to bring the company's turbine manufacture 
well before the publie, and. the rapid growth of this business 
apparently justified the outlay. On the other side of the account, 
their royalties were swelled in respect of Niclausse boilers fitted in 
certain war vessels made under licence granted by this company. 
As regarded the accounts, he feared it was the balance itself 
which would most attract theirattention. That this did not represent 
a loss in cash, except toa small extent, had been explained already ; but 
he would like to say something with regard to a misunderstanding 
traceable in letters from more than one shareholder. Even if they 
regarded all the loss shown—namely, £102,854, as a true loss, it 
was not the case that they had lost any of thoir capital. In their 
prosperous days, they not only wrote off the whole of their goodwill 
to the extent of £37,879, but also put back into the business no less 
than £134,822 of their profits, which was the sum of the last three 
items on the debit side of the balance-sheot, Not until their loss 
exceeded this amount— and they contidently looked to he “ round 
the corner” before any such amount was reached — would they have 
to face an actual loss of capital. So far they had but lost profit, 
and not even the whole of that which they had reserved. Some 
shareholders, perhaps over-appreciating this point, asked why they 
could not pay at least a small dividends out of their reserves, The 
Answer was that their reserved profits, for the most part, were not. 
accessible, and sneh as were accessible could not possibly be spared. 
It was truc that the tinancial position was far stronger than a year and 
à half avo appeared possible, hut they dared not presume upon this. 
To pay dividends out before they earned them would add nothing to 
their credit. Possibly somebody would point out that the item of 
debtors—the money owing to them by customers—had risen from 
£91,559 to £142,117. Importance seemed to be attached to these 
fluctuations ; but he could assure them that they were absolutely 
accidental, and meant nothing. Since June 20th, the dabe of the 
balance-sheet, the amount had been down almost to the figute of the 
last accounts; whether it rose again or fel] further was almost 
purely a matter of chance. Some of their correspondents reproached 
them for not holding out hopes of improvement. It seemed to 
them that the accounts themselves held out strong hopes of improve- 
ment; but when in times past they had spoken the fair things 
which they believed, and events had ‘disproved them, they had had 
such severe reminders of the miscalculation afterwards, that they 
should not. be surprised if they resolved to Tun no such risks in 


future, but leave the accounts in the main to speak for themselves, 


Mr. Coustns seconded the motion. 

A SHAREHOLDER asked What was the general cause of the bad 
business of the company. 

The CHAIRMAN said it was due to low prices. It was a matter 
of notoriety that the makers of high-speed engines had eut prices, 
and in very few instances were they making profits, 

The report was adopted without further disenssion, 
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Dick, Kerr & Co., Ltd, 


Mr. Journ Kern, M.P. (chairman), presided on Thursday, Sep- 
tember 28th, over the ordinary meeting of the above company held 
at the Cannon Street Hotel, f " 

In moving the adoption of the report, the CHAIRMAN said that 
this time last year he not think anything he said as to the prospecta 
of the year just ended took an attitude unduly optimistic, or even 
struck a note of pessimism. The board were alive to the keennesa 
of competition in practically every department of their business 
operations, The spirit of competition and active rivalry of their 
competitors they had realised to the full. Practically in all trades 
they learned the same tale, and in only too Many cases share- 
holders had had to suffer in the matter of diminishing dividends. 
He said, with pride, that they had fully maintained their position, 
and an examination of the balance-sheet would satisfy them on this 
point, Again, the di rectors had paid attention to that blessed word 
“ efliciency." ‘Everything that could make for economy of pro- 
duction had been studied and given effect to. In this direction 
there conld be no slackening. As to the workmen, he would like to 
State his appreciation of their intelligence, Much that was said in 
praise of the German and American operative he was in sympathy 
With, but in this country, judging from his Own experience, 
they’ had the best material in the world to draw from. 
During the year they had been carrying out operations in almost 
every part of the world, except in the highly protected countries 
of Europe and America, — There they could get no footing, and 
expected none. It seemed strange that they had to struggle against 
German and American competition in this country on an 
equality, but they, with protective duties from 50 per cent. to 100 
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per cent., were secute ih their own home market. If these foreign 
countries allowed thc same terms to Great Britain as Great Britain 
did to them, he was sure they could soon find employment for double 
the workmen now on their pay sheet. All they asked was “a fair 
field and no favour.” The preferential treatment given by some of 
the colonies was, they found, to their advantage. A streugthening 
of this development would, he felt sure, prove beneficial to the 
company, and to many other concerns. The net profits to be dealt 
with were £85,007 8s., which was £836 10s. 10d. better than in 1904. 
' he amount of the reserve originally settled to be provided for was 
£150,000. As they were aware, that amount was made up last year, 
so that this liability bad been discharged. This year it was pro- 
posed to take from the profits £23,388 16s. 2d., and coupled with 
a sum of £16,611 3s. 10d. previously reserved, but to no particular 
object, to open an account for “special reserve for extensions of 
manufactories or replacements of machinery, &c., or special depre- 
ciation of the same.” An industrial concern should make a study 
of safeguarding itself in every direction. They all liked large 
dividends, but in these days of rapid change of machinery it was 
wise to provide a fund in excess of the iyu ample deprecia- 
tion, so that they could, if the necessity arose, either provide 
works extensions, or the most modern machinery without issuing 
fresh capital or taking from their year's profits. The special reserve 
fund for these purposes he hoped to sce considerably augmented in 
the near future. He trusted they would support the board in their 
recommendation to sct aside this very considerable amount of 
£40,000. The investments stood at £109,354 7s. 9d., as against 
£109,701 14s. last. year, and he thought anyone would be fortunate 
af they could acquire them at that valuation. The amount in the 
bank was £90,609 12s. 3d. against £55,151 19s. 8d. last year, and 
the amount carried forward was £42,387 10s. 5d. against £39,922 
lls. 4d. With regard to next year, all he could say was that, 
thanks to the energy of the staff, the order book was fuller than 
last year, but it was a question if the percentage of profit was as 
great. The business was extending in many directions, and if in 
the near future there should be less doing at home, their foreign 
connection might more than fill up the gap. "The principles the 
company aimed at were to supply only the best materials and the best 


workmanship, and the customers they had secured to-day were to- 


be their friends to-morrow. 

The report was adopted, and subsequently several alterations in 
the articles of association, dealing with the mode of remuneratiug 
the directors, were carried. 


" 


The New Gutta-Percha Co. 


Mr. Huan WooLNER (chairman) presided on Friday last over the 
third ordinary meeting of the shareholders of the above company, 
. held at Winchester House, E.C. 

In moving the adoption of the report, the CHAIRMAN said he 
should address himself chiefly to the item of gross profit on trading, 
- £266 9s. 8d. It was a small trading profit, but this was due, not to 
the fact that their stuff was not allthat was claimed for it, but 
because the attitude universally adopted by consulting engineers 
and other important customers was that, before they would recom- 
mend their clients to adopt this new material, they must be placed 
in the position to form their own opinion of it by the results of 
actual tests conducted in this country on a practical sale extending 
over a sufficient length of time. "The duration usually insisted upon 
was from one to two years, and it was, of course, impossible 
for them to furnish testimonials from persons in this country 
over this length of time. He was glad to say that their 


customers now included the. Admiralty, Great Western Railway, 


Midland Railway, London and South-Western Railway, London 
and Tilbury Railway, London and North-Western Railway, North 
British Railway, the Underground Electric Railways of London, 
Central London Railway, Great Northern and City Railway, South- 
Eastern Railway, L.C.C. Tramways, National 'l'elephone Co., the 
Cotton Powder Co., the Electric Blasting Apparatus Co., Messrs. 
Rashleigh, Phipps & Co., Messrs, Middleton & Townsend, &c. The 
chairman proceeded to read a number of letters which had been 
_ received from various companies recording their experience of the 

company's products in high terms. One from Messrs. Middleton 
and Townsend gave particulars of a test made on a wire which had 
been subjected to a wet and dry process with a current of 230 
volts. So far, the insulation had not broken down, nor did it 
show any si of doing so. Mr. Chapman, the engineer of the 
Underground Electric Railways Co., wrote that at Chelsea he put 
a wire to the severest test possible for upwards of a year, and the 
material stood the test well. The letters he had received 
were not selected, for, as a matter of fact, they had 
not received a single letter expressing dissatisfaction. When 
he last addressed them he was led to anticipate a more 
rapid development of the commercial side of their busi- 
ness. The unqualified expressions of approval from the 
chief of the German telegraphic department led him to hope 
that if he could show that evidence over here, and produce 
certificates which they had already done from the German Post 
Office as to the behaviour of their cables, it would be an easy 
matter to induce consulting engineers and others over here to 
adopt their material but they had found that they had had 
practically to wait until they had repeated in this country the tests 
which had been made for five years previously in Germany. 
The extracts he had read, showed that the commercial future of the 
company was assured. During the last few months the board had 
-had certain negotiations in hand, and they had been gratified by 

the confidence which had been shown in them by the 
` shareholders in. leaving that matter in their hands for 
completion. They had found themselves under two disabilities. 


Firstly, it had been impressed on them by the Admiralty 
and other customers, that they could not expect to get 
orders unless the goods were all British, and secondly, they 
found themselves up against the india-rubber and gutta-percha 
ring. They had.to find remedies for this, and he was glud to say 
they had succeeded in both directions. With regard to the “ all- 
British," they had completed satisfactory arrangements with 
Messrs. Johnson & Phillips, of Old Charlton, by which they would 
be able to obtain not only the necessary facilities for completing 
the manufacture of their wires and cables, but they also obtained 
the co-operation of this important firm in making their goods 
known to the trade. With regard to the second difficulty, they had 
made arrangements with Messrs. Veritys, Ltd., who had not only 
branches throughout the British Isles, but had large and important 
export connections. 'They had also opened negotiations, which 
looked like coming to a satisfactory conclusion, with another firm, 
which would secure for them a clientèle not touched by the other 
two firms he had mentioned. In connection with the arrange- 
ment with Messrs. Johnson & Phillips, they had decided to create a 
new company to be called the Pernax Cable Manufacturing Co., 
Ltd. Pernax, he should explain, was the name they had adopted 
for the quality of their material to be specially used for the 
insulation of land cables as opposed to Gentzsch, which they ` pro- 
posed to retain for that class of material which was used for 
submariue and subaqueous cables. The New Gutta-Percha Co. re- 
tained in their hands the manufacture of the raw material, and they 
would sell Pernax and Gentzsch to the Pernax Co. at a profit to them- 
selves, and retain between two-thirds and four-fifths of the future 
profits earned by the sale of the finished products, or by the resale 
of Gentzsch and Pernax to other customers. In a short time the 
prospectus of the new company would be completed, and the share- 
holders would be given the opportunity of subscribing for the 
working capital shares. He hoped he had satisfied them that their 
position was defined, and their prospects assured. They were in the 
position of an architect who used concrete for the foundations of 
his building. They had perhaps used more concrete than they 
anticipated, and it had taken longer to set than they had thought, 
but it was now set and solidly laid, and before long they would 
have erected upon it a building of which they would be proud. 

Mr. BEacHcRorT seconded the motion. 

Replying toa number of questions, the CHAIRMAN said that in 
about two montlis the arrangement for the all-British manufacture 


- would be completed. Arrangements were now beigg made for a 


quotation of the shares on the Stock Exchange. Negotiations were 
taking place with a French syndicate with regard to the French 
patents, which it was hoped would result in a substantial profit to 
the company. 

The report was then adopted. 

Mr. E. C. pE S—aunpo (engineer) gave some particulars of the test 
made by Mr. Chapman on the company's wires, and also of tests made 
by the chief engineer of an olectric railway. The wires were sub- 
jected to alternations of damp and dryness with a voltage of 500, 
and as a result the wire was now being used on tbe railway. 


‘ity of Buenos Ayres Tramways Co. 


- A GENERAL meeting was held at Winchester House on 28th ult. 


for the purpose of receiving the liquidators’ account. Mr. H. A. 
Plumb (one of the joint-liquidators) said that the scheme of 
arrangement under which the company went into liquidation had 
been complied with. 'The actual handing over of the line to the 
Anglo-Argentine Tramways Co., Ltd., took place on December 31st 
last, and the report of the working of the lines during the period 
to that date was extremely satisfactory. With regard to the 
date when the liquidation would be concluded, he reminded 
them that this could not be until the whole of the tramway 
system formerly owned by their company had been electrified, 
and certain lands in Buenos Ayres, which, in that cvent, had to be 


. reassured to them, sold, and the proceeds thus made available for 


distribution. 'lhere was a stipulation in the agreement that the 
Anglo-Argentine Co. should have tbe use of the various stations 
until the completion of the elegtrification; but they had given up 
possession of the Cinco Esquinas Station, which was considered to 


be a most. valuable site. 


, 


~ 


Mersey Railway Co. 


Mr. J. FALCONER presided on 29th ult. at the half-yearly meeting 
of this company held at Worcester House, Walbrook, E.C. In 
moving the adoption of the report (see ErkcTRICAL REVIEW, | 
September 29th), he said it was a pleasure to state that the 
receipts had made steady progress. The figures showing the 
increase in passengers carried were specially interesting, having 
regard to the course of events since the substitution of electrical for 
steam traction. ‘lhe booked passengers numbered 2,844,708 for the 
December balf of 1904, and 4,862,378 in the six months ended June 
last. The receipts from season-tickets had risen during the same 
period from £2,646 to £4,791. ‘Thus there had been a steady 
increase since electrical working was introduced, and the improve- 
ment was manifested in both local and through traffic. During the 
12 weeks which had elapsed since the commencement of the current 
year the upward tendency had continued, showing that the line was 
serving a great public want, and that the methods adopted for 
meeting the public requirements had gained general approval. 
There was still, however, a large volume of traffic to draw upon, 
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The position was really more satisfactory than the figures he had 
given would seem to indicate, for during the last years of 
steam traction the company were not holding their own. 
Their trafic was then going down almost as fast as it was 
now ascending. ‘The company still had a long way to go, 
but they were making progress. The working expenses were 
about equal to those of the corresponding half of last year. 
One of the satisfactory features in connection with the “ electrifica- 
tion," was that the line was capable of dealing with practically any 
growth of traffic that might ensue, without any considerable increase 
- ın working expenses. It had been found that in certain respects 
the tramway system of Birkenhead did not afford all the conveni- 
ences which the company's passengers needed for conveyance to 
and from the stations. The board had, therefore, resolved to pro- 
vide a service of motor-omnibuses. 

In reply to various questions, the CHAIRMAN said that the working 
costs at the present time were about the same as they were under 
steam traction, but the train service was between two and three 
times as good. The cost per train-mile had been reduced from 
nearly 1s. 2d. to 6d. ‘I'he success of the line depended almost solely 
upon the development of its traffic. There were possibilities in 
connection with the line which anyone studying it could under- 
stand. There were various connections and developments under 
considcration.-—The report was adopted. 


Prospectuses. 


Tw Burgess Hill and Distr et Electric Supply Co., Ltd.—This 
company is at present nviting subscriptions for an issue of 1,000 
preference and 1,500 ordinary shares of £1 each at par. ‘he 
nominal capital is £5,000. The company proposes to supply elec- 
tricity in Burgess Hill and district at 6d. per unit, in competition 
with gas at 4s. 3d. per thousand. The greater part of the distri- 
bution will be effected by means of overhead wires, the prospectus 
stating that they are cheaper, more eflicient and easier to manage. 
.Mr. Napier Prentice, of Stowmarket, Suffolk, is the consulting 
engineer. The office of the company is at the Railway Approach, 
Burgess Hill. ‘The prospectus remarks:—-“ At the present time 
many small towns of similar size to Burgess Hill—»^.g., Felixstowe, 
Stowmarket, Diss and Walton-on-the-Naze are making a handsome 
profit on their electric lighting undertakings, and the directors feel 
assured that this company will reap the same results, and that a 
substi ntial dividend may reasonably be expected.” 

The Japanese and Eastern Corporation, Ltd., are offering, until 
' to-day, an issue of £1,000,000 54 per cent. profit-sharing perpetual 
debenture stock at a premium of 5s. per £ stock. The object of 
the Corporation is to establish a general financial and trust business 
for the investment of capital in Japan and the Far East generally, 
but mainly to aim at obtaining the financing of important schemes 
' and undertakings, such as tramways, electric lighting, railways, 
docks, &c For such operations it is believed there is large and 
remunerative scop® It will also conduct, as may be considered 
advisable, commercial aud trading relations with Japan and her 
protectorates and dependencies; and generally assist in the indus- 
trial development of these countries. 


Bruce Peebles & Co., Ltd.—This company has paid 
an interim dividend on the original issue of its preference shares at 
the rate of 6 per cent. per annum for the half-year te June 30th, 
1905, and on the recent new issue of preference shares at the rate 
of 6 per cent. per annum for the period ending June 30th, 1908, 
and the dividend warrants have been posted. 


Stock Exchange Notices.—<Applications have been 
made to the Committee to allow the following securities to be 
quoted in the Official List :— 


Bournemouth and Poole Electricity Supply Co., Ltd.— Further issue of 3,000 
ordinary shares of £10 each, fully paid, Nos. 27,001 to 30,000. 


The Committee has appointed a special settling day as under, and - 


has ordered same to be officially quoted :— 
Thursday, October 12th.—Babcock & Wilcox, Ltd.— Further issue of 270,000 
ordinary shares of £1 each, Nos. 530,001 to 800,000. 
Buenos Ayres Electric Tramways Co. (1901).—Tho 
third annuul meeting was held on Monday, Mr. C. Seymour Grenfell 
presiding. He said that during the year the company had been 
hampered by construction work, and they only commenced running 
over the whole of the route in the middle of last November. The 


figures in the report, therefore, did not really represent the earning - 


power of the system. Since then the company hàd done much 
better. The report was adopted. 


Edison & Swan United Electric Light Co.—The 
directors have resolved to recommend a dividend for the year ended 
June 30th of 24 per cent. per annum on the ' A” shares, less tax. 
We tender our hearty congratulations to the company upon its 
return to the category of dividend-paying concerns. Wetrust that 
the bad times have now been permanently left behind. After pay- 
ine this dividend (£9,587), £7,622 is carried forward. The 
directors’ report will be published in our next issue, 


Nouth Metropolitan Electric Light and Power Co. 
—The warrants for the payment of the interest on the 44 per cent. 
first mortgage debenture stock, payable on October Ist, have been 
posted. 


Direct United States Cable Co.— The board has 


resolved upon the payment of an interim dividend of 3s. per share, 
frev of income-tax, being at the rate of 3 per cent. per annum for 
the quarter ending September 30th, 1905, such divideud to be pay- 
nble ou and after the 26th inst. The rate for the corresponding 
quarter last year was the same. 


. proved to 30, and the Fourth Debenture is nominally 5—8. 


STOCKS AND SHARES. 


Wednesday evening. 

VARIOUS reasons combine to make the general markets of the Stock 
Exchange somewhat dull. ‘The principal cause for the weakness is 
to be found in the growing demand for money, which has raised 
the Berlin Bank rate to 5 per cent., and may send up the 
Threadneedle Street rate before the end of the year. Some of the 
markets, however, manage to evade the general dulness, and Home 
Rails are not affected as much as might have been anticipated. 

Central Londons are a firm spot, the Ordinary and Deferred 
again advancing this week. Rumours are afloat as to the possi- 
bility of exoenses being reduced by the introduction of a new 
mechanical appliance, but the cheapness of the stocks, apart from 
this, has formed the subject of recent comment here. The 
Deferred now stands at 844, and it should go to 90. Waterloo and 
City, which is still peculiarly affected by Money Market con- 
siderations, is down a point to 90. Metropolitan Consolidated at 
90 and Districts at 344 have not moved much. , There is a fair 
amount of business in East London Railway stocks, The Ordinary 
has risen to 53, and the Third Debenture stock, the subject of some 
little speculation, is about twice that figure. The Seconds im- 
If the 
Ordinary stock be worth 5}, the Fourth Debenture should not stand 
at the same value, unless the former is being bought for purposes 
of control, a supposition advanced in certain quarters. The worst 
of dealing in such stocks as these is their unnegotiability, which 
causes the market to be all buyers for one day, and all sellers, 
perhaps, for wecks afterwards. 

Traction issues manifest a good deal of life. British Electrics 
continue dull at 9}, but some of the lower-priced shares are coming 
to the fore. Anglo-Argentine Ordinary at 8,5 are er the dividend 
of 3s., and are that amount better, while the Preference stay at 6. 
British Columbia Deferred is 4 harder at 1254, the Preference 
remaining at 1054. Auckland Debenture is better at the same 
quotation as British Columbia Preferred. The 2} per cent. interest 
on Hastings Tramways Debenture came off at the end of last 
month, and has been partly recovered in the present price of 101. 
London United Preference are 10, Metropolitan Electric Tramways 
Preference a guinea, and the Deferred 5s. No change in Belgrano 
Ordinary leaves the shares at 37, and business has been done at 53 
in City of Buenos Ayres Tramway shares. 

Electric lighting issues are nearly stationary, three or four 
declines were caused by deduction of dividends from prices. The 
action of the Court of Common Council in substituting gas for elec- 
ricity in the City streets is not considered sufficient reason to 
lower quotations for “City Liyhts,” indeed, the tone is a trifle 


harder, and the Preference rose 4 to 14. Is there to be a rapproche- 


^ ment, we wonder, between the City of London and the Charing 


Cross, City Undertaking, Companies? Urban Ordinary and Pre- 
ference are both ex 2s. 6d. dividend. Amongst Debentures, 
Edmundson's 44 per cent. ig another point to the good at 109. 
Kalgoorlie Electric Preferred stiffened to 1, and there is a little 
doing in the Ordinary shares at 4s. River Plate Electric 
Preference are a good market, changing hands at 21s. 3d., and those 
who take up the Ordinary will have a good speculation at 13s. or 
thereabouts, Another six months might easily see a rise of as 
many shillings in the price. Perth Tramway Ordinary at 11s. 3d. 
are also a healthy speculative purchase. 

Speaking in comparatives, the Edison and Swan report is quite 
brilliant. The profit of £9,000 goes against a loss of £2,000 in the 
previous year, and the ' A" shares are now to receive 6d. a share 
dividend, after an interval of three years lack of anything. The 
price responded to the announcement with a 5s. rise, making it 30s., 
and the Second Debenture stock is 34 up, allowance being made for 
the dividend. On the other hand, Electric Constructions fell 4 to 
15s. Rubber and Cable shares are good, rises of 10s. each being 
credited to Callenders at 11, British Insulated at 64, and Tele- 
graph Construction at 35. India-Rubber shares remain at 16, and 
in view of the remarkable increase in the demand for rabber, 
caused chiefly by development of motor traction, holders would be 
ill-advised to sell when an improvement appears probable. West- 
inghouse Preference, by the way, are 24, and the Debenture 
stock 87. British Thomson-Houston 44 per cent. Debenture stand 
at. 99. 

Changes in the Telegraph market are irregular. While Anglo- 
American Deferred dropped } upon liquidation of a “ball” 
account, the Preferred gained 4 at 109, thanks to investment pur- 
chases. Amazon shares have shed their last week's rise of 5s., but 
Direct Spanish Preference are unaltered at 94, though er 5s. 
dividend. West India and Panama Preference put on 10s., and so 
did Indo-Europeans and Great Northerns. Eastern stocks did not 
move upon the declaration of interim distributions. Globe ‘Tele- 
graph Trust Preference at 148 are 4 down. 

Telephone varieties show losses of 4 in National Preferred and 
34 per cent. Debenture. Chili Telephones have weakened a shade, 
but at 111 United River Plate Debentures show 4 rise. 
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94,800 | African Direct Telegraph, 4 o5 Debs... e TE 
95,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 95,000 | 10 
do 5 


B: 


119,7001 Do. do. o5 Debs., Nos. 1 to 1,250 Red. | 100 
163,570 Anglo-American Telegraph «à $2 is .. | Stock 
9,118,210 Do. do. 6 % Pref. Stock 68s. 
3,118,210 ; 0. do. Deferred Stock il. ds 
44,000 | Chili Telephone, Nos. 1 to 44,000 T a a me 8 - 
1,982,856) | Commercial Cable Sting. 500 year 4 96 Heb. Sk. Red. | Stock 4 s 
16,000 Cuba Telegraph  -- » ai 2 $i ON DP. 5 is 
6. 10% Prefs o n 10 10 % ok 
12,981 Direct Spanish Telegraph, Ord. " ? in 5 4 4 
6,000 Do. do. 10 % Cum. Pref. - 5 10 10 
30,000 | ‘ do. 44% Debs. 408 4 43 
40,7108 | Direct United States Cable —-- » T S00 8 
14,000 Direct W. India Cable, 44 % Reg. Deb., 1 to 1,200,R. | 100 4 as 
4,000,000 Eastern Telegraph, Ord. Stock an! me .. | Stock 1 5 
2,000,000 Do. 84 % Pref. Stock "o ..| 100 33 8h 
1,996,814 Do. 4 95 Mort, Deb. Stock Red. .. | Stock 4 4 
900,000 | Eastern Extension, Australiasia, and China Tele. | 10 1 6 
602,400 à 4 95 Deb. Stock .. y" .. | Stock 4 4 
300,000... East & 8. Afric. Tel, 4% Mt. Db., 1 to 3,000, red. 1909 100 4 r ie 
200,0001 Do4% Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 | 25 4 
180,887 Globe Telegraph and Trust -- » = PN 
180,88T ~ do. 6 % Pref. b | 10 
150,000 Great Northern Telegraph, of Copenhagen a 10 
46,500 ( Halifax and Bermudas Cable, 44% ist Mort. | | 100 
’ t Debs., within Nos. 1 to 1,200, Red.) | U 
17,000 Indo-European Telegraph d = y | 85 +4 
L| Monte Video Telephone Co., Ltd. Ord. E 
1,983,993 | National Telephone, Pref. Stock : 100 -$ 
- 1,966,667 Do. do. Def. Stock Es | 100 i 
15,000 Do. do. 6 % Cum. 1st Pref. | : 
15,000 Do. do. 6 95 Cum. 9nd Pref. -- af 
950,000 | Do do. 6 95 Non-cum. ard P., 1 to 950,000 | 5 2 
- 2,000,000 | Do. do 34 95 Deb. Stock Red .. | Stock - 4 
1,689,593 | Do. do. 4 % Deb. Stock Re d. ^l 3 
179,913 | Oriental Telep- and Elec. to 171,504, fully paid ; 
50,000 | à do. do. 6 95 Cum. Pref. al . 
100,000 | Pacific & European Tel.,4 95 Guar. Debs., 1 to 1,000 P 
11,8392 | Renter's " - H5 à S T : 8 $ 
23237 | Submarine Cables Trust Cert. : 
b , 
+è 


, | ee . 
68,000 United River Plate Telephone a aa x 
5 % Cum. Pref., Nos. 1 to 40,000 


40,000 Do. 
179,947 | Do. do. 5 96 Debs. , 
15,6091 | West African Telegraph, Shares re T v . 
20,008 » W. Coast of America, 1 to 30,000 & 53.001 to 53,008 Š 
150.000 | Onto, Debs., 1 to 1,500 guar, by Braz. Sub. Tel. 4 
901,990 ..| Western Pelegraph, Ltd., Nos. 1 to 207,990 = 1 
15,000 Do. 0. 5 % Debs. 9nd series, 1906 6 
,980 Do. O, 4 % Deb. Stock Red. , ‘4 
88,321 | West India and Panama Telegraph -- D 
94,563 | Do. do, 6% Cum. lst Pre " TEE 
- 44009 s do. 6% Cum. 9nd Pref. is -" +4 
80,0001 Do. do, 5 % Debs. Nos. 1 to 1,800 A as 
See ee Ls 
. ELECTRICAL RAILWAY; MANUFACTURING AND INDUSTRIAL COMPANIES. 
40,000 | British Aluminium q 95 Cum. Pref. -- ^ s | 5 Nil e 5 a 
20,000 Do. Hoc A 6% vum xau ue D Nil : 3 
. 90,000 Do. do. 4% Funding Certs. . :: me b S mm | eS Je Qin 
0008 Do. Os 6 95 Ist. Mort. Deb. Stock Red. Stock | 5 ET 
British Electrie Traction N- Y re =| 20 8 a 
DaF. d 6 % Cum. Pref. . -. T 10 6 : 

1,000,0001. Do. do. 5 95 Perp. Deb. Stock Stock | 5 . 
950,000 Do. do. 43 % 2nd Deb. stock Red. 100 mee E 

. 100,000 British Insulated and Helsby Cables ; + 6 10 + 4 
100000 | Do. do. 6 % Cum. Pref. - E 5 6 : 

. 600,000 | Do. do. 44 95 ist Mort. Deb. Red. | 100 «m : 

1, 60,000 | Browett, Lindley.& Co» OTA. =- oum. Pre | 4 il : 

( 50,000 ^ Do. O. 6 % Cum. Pref. = | £1 Nil ES 
105,781 | Brush Electrical Engineering, Ord., 1 to 105,731 .. 2 Nil P ar 
150,000 . Non-cum. 6 %o Pref. .. i 2 6 x 
195,0000 Do 44 % Perp. Deb. Stock .. | Stock P 

. 125,0001 Do. 44 9, Perp. 2nd Deb. Stock | Stock : 

k 85,000 Callender’s Cable Construction shares st 5 15 96 BO 

V 40,000 | Do. . do. 595 Cum. ERU aasou eb eins 5 |6 = 
900,000 Do. do. 44? 1st Mort. Deb. Stock Red. | Stock 4h is 

,969,908 - Central London Railway, Ord. Stock XP `. | Btook 4 +1 
528,996 Do. do. 4 % Pref. Stock Stock | 4 s 

r 528,896 Do. do. Det. do. Stock 4 | 41 

1,990,000 City and South London Railway Stock | 9i m 

ike 000 | Crompton Co., Nos. 1 to 85; m a M - 8 5 | 

Oo. 96 ist Mort. eg. Debs., 1 to | 
i 100,000! 900 of £100, and 901 to 11,000 of £50 Red. j| ~ 5 5 | 
Edison & Bwan Utd., * A" ghrs., £9 pd., 1 to 99.961 | 6 N là " 
| 17,199 Do “A shares, 01—017,139 .| 5 N 2l Pa 
,0241 Do. 4% Deb. stock Red. 4 y 100 4 . oe 
+ 100,096! Do. 5 % 2nd Deb. Stock Prov. Certs. all pd. | 100 5 5 S 
, 112,100 Electric Construction } to 112,100. -> | i a ox 2 6 4 il -3 
\ 91,500 Do. do. qo Cum. Pref., 1 to 81,390 9 1 7 1 sis E NET 
« on | Do. o. 4 % Perp. Ist Mort. Deb. Sk. Stock | 4 4 4 : 92 — 96 : NE 8 
| 26, | General Electric Co. (1900), 5 % Cum. Pref. 10 5 5 6 96 j 9à— - Dg 
080 | Do. Q. 4%, Mort. Deb. Stock | 4 4 4 on i -1 
L 200,080 Henley's (W. T); Telegraph V orks, Ord. . 5 90 16 15 23 x 
200,080 | Do. do. 45 % Pref. .. UT 5 It SA 52 54h = 
45,900 i Do. do. 4$ Mort. Deb. Stock Stock 4 - 
50,000 | India-Rubber, Gütta-Percha & Telegraph Works. . : 10 10 10 b 16à - 15% ; 
« 900,000! Do. o. 4%, Ist Mort. Deb. -. 400 | 4 4 4 a i i 
37,000 (Liverpool Overhead Railway, Ord. . i s 10 1$ 13960 | M a —$s 
10,000 |! Do. A Pref. £10 paid 3^ 10 b 5 6 94 ; 
937,850 Telegraph Construction and Maintenance ^. 12 | 2 90, 15 : 884— 854 94i +1 
150,0901 4% Deb. Bds., 1 to 1,500 Red. 1909 | 100 4 4 4 io 
"T ..| 100 2% 8$ 8 92 ; -1 
ERU UE e SEES 


Ord. Stock 


ev o. 
640,0001, | Waterloo & City Railway, 
= | c ÀX ——— — — =- — 
$ Interim dividends. 


° A period of nine months. t (a ions on Liverpool moni t Unless otherwise stated all shares are fully paid. 
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SHARE LIST OF ELECTRICAL COMPANIES ( continued ). —ELECTRICITY SUPPLY COMPANIES, 


aaaackteos 


Stock ^| Closing | Closing Business don Les Bin X 
ee NAME. or . Dividends fo for the Quotations eere AE 
E pola umduAmdu Eee cd ce c NM IL . M ao, IUNNE ee. LC. ie 
t 1902. 1903. | 1904. | $1905. 
29,377 Brompton & Kens. iai s as Sup., Ord., 1 to 20,000 5 8% | 10 10 | oe lof 1 l 
29 623 Do. 7 9 Cum. Pret. b 7 7 7% | 9ġ— 1 
10'782 Central Electric PE i% Guar. Deb. Stock .. | 100 4 4 4 | 103 —106 | 108 —106 
80,000 | Charing Cross and igi ns dixe XA Pr R 5 10 8 | 8 | 5 965 m if | ot 5 
40000 De e under ki Fetes e E E: d 4 d — 5 4j— 5 
, o. ' City Underta - um. | | MN" = 
40,000 = Rage í b $3 4 | &— 5k 4g— 5k 
350,000 do. 4% Deb. Stock Red. M00 | 4% | 4% | 4 109—106 | 108 —105 
44,436 Cui Miccieioty Bupply, Ord. ; si 5 ^ AI j| 6 | i 5g— 6i xd 5g—  6À 
150,0001 Do. 44 % Deb. Stock Red. Stock 44 | 108 —110 .| 109 —111 
70,595 | City of London ne "Lighting, Ord. 40,001—110, 595 10 5 5 6 11 — 113 ll — ul 
40,000 Do. 6 95 Cum. Pref., 1 to 40, 000 . 10 6 6 à 6 13 — 14 134— 14: 
400,0001 Do. 5 % Db. Stk., Scrip. (iss. at 115) all pd. id 5 5 DEN P du 124 —128 124 —128 à ^ RS 
300,000 Do. 44% md Db. Stk., Prov. Crts., allpd. | 100 m 4à 14% | vas 104 —106 104 —106 : 1 
40,000 , County of Donde. Recte Lighting, Ord. 1—40, 000 10 4 4 4 | 4 965 a A E ae it dx ENT 
4000001 De. a 14% Deb. 8 Be tock m E i i i an 111 —114 uf? —114 13 M 
250,000 Do. do. 96 9nd Deb. Stock Stock 4 Hi NT 103 —105 103 —105 1043 ZUM > 
70,000 | Edmundson's Electric Corporation, Ord. Shares . b 7 7 TE LA 61 CO (2S 
80,000 Do. ps 6 76 Cum. Pref.. 2 6 6 6 96 | — — Ofa cA 
800,0001 Do. 4y % 1st Mort Deb. Stk | 100 4à ii 44% | . 106 —1 108 —110 1 2 
21,000 | Kensington and Knightsbridge Electric Ord. 5 10 12 % |12 NX 12 — 123 .12 — 123 ae 
136,000 Do. do, 4 % Deben. Stk. Stock 4 4 A 4 -- 97 —100 . 97 —100 Js. 
111,000 | London Electric Supply Corporation, Limited, Ord. 3 Ni Ni 3 | 2— sd 2 — «19; 
60,000 Do. do. 6 96 Pret.. 5 6 '6 96 6 - 1i— 5k : 
871,895 Do. at 4% 1st Mort. Deb. Stk. Red. Stock 4 4 4 & T 99 —102 99 —102 fJ p. za 
100,000 | Metropolitan Electric Supply, 1 to 100,000 .. b 7 10% | 10%8 103— 11 a H^ p A e 
76,121 - Do. 44 9; Cum. Pref. 1—71,106, £3 pd. b 4 4 44%, ds b — | DE 
220,0007 Do. 4 lst Mort. Deben. Stock .. is 4 4 4 & 109 —113 109 —113 ee, 
250,0001 Do. ; Mort. Deben. Stock Redem, | Stock MET 100 —102 100 —102 > M^ 
250,000 | Midland Electric Corporation, 44 % 1st Mort. Deb. | 100 o6 % 44% 100 —102% 100 —102% - s 
. 10,852 | Notting Hill Electric Lighting VIN 6 96 6 7 " a 14 — 15 14 — 15 E. P^ 
59,000 ^. Do. do. 4 95 1st Mort. Deb.. z% 100 | 4 E 4 Er 100 —102 98 —100 xd PEOR he MF, T E 
40,000 | St, James’ and Pal! Mall Electric Light, Ord. .. 5 144 143 144 | res 133— 143 14 — 15 1d: : e 
20,000 Do. do. 7 % Pref. 20,081 to 40,080 | 5 7 7 96 7 | "7 968 8— 9 8— 9 ress ax > 
150,0001 Do. do. 84 % Deb. Stock Red. .. | 100 ^. 83955 | 94565 | .. 98 —100 98 —100 / 
12,000 | Smithfield Markets Eleotric Supply, Ord. ia 5 2 4% 4 ‘ 21— 23 21— 2} 
50,000 Do. do. do. de Deb. Stock | Stock | 4 4 4 % .. | 76 — 80 76 — 80 : 
65,000 | South London Electricity Supply, O | 5 1 89 4 | ‘ 4 4 
100,000 | South Met. Elec. Lt. & Power (Ord... I1 1 | Ni i| NI. — # H— | | 
50,000 | (Late Blackheath and Greenwich ü 96 Pref. . 1 Nil 7 7 & am lA&— la lóà-— live 4 
100,000 Dist. E.L.Co.) 44% 1st Deb.Stk. | 100 Ha 44 44 ne 106 — 105 —108 xd ~ : 
30,000 | Urban Electric Supply, Ord. . .. 5 5 «, 5 5 a 5 4g— S xd ^ 
30,000 Do. 5 95 Cum. Pref, 5 b 96 5 b aO 5g | 5 — bixd 4 
200,000 Do. do. 44% 1st Mort. Db. Stk. Red | 100 ^M TN 4à me 105 —107 103 —105 xd | 104 s 
110,000 | Westminster Electric Supply, Ord. & |19 % | 134% 14% 13965 193— 1 123— 134 13 
28,151 Do. do. 5% Cum. Pref. 5 5 | 5 | E. ere ta — 68 
Shares not officially quoted :—Mackay Companies, ord., 471—472. Pref. 76—764. 
+ Unless otherwise stated al! shares are fully paid. § Interim dividends. 
Sea á mur oa ~ ~~ -- i 
MARKET QUOTATIONS, Wednesday, October 4th. P 
Um.  ewecesesta us 2... rs Cl WAMEM 1 NMERQENFE "y Masi ur x pr q1-. tis re | 
CHEMICALS, &c. | pn] Y irapa coda | METALS, &c. (continued). s Price. i 
a Acid, Hydrochloric T S per cwt. 5/- T g Copper Sheet te T . perton ers 
& ,. Witric .. ‘ T te r cwt. 22/- 3 e Rod. i. per ton 3 & 
a h Oxalic . be -per cwt. | au. "| | : A (Electrolytic) Bars 1. per ton EN 10 w 
ee Sulphuric £3 .. per cwt. | 5/6 | | 9 it - Sheets .. perton £90 10 . 
a Ammoniac, Sal .. per ewt. 42/- | E. d " Rod .. perton |. 484110 . S. 
. Ammonia, Muriate (crystal) .. per ton ie a | * m a % H.C, Wire p H3 e .dne — 
T T r ton nite Y YELEMVML S . o ee 
à Bleaching powder .. T 5 per ton . £5 10 | » Sheet ~ . per lb 8/. . a 34505 
Pp AU Dc T INE ——— NEU - EE SU 
ee ee *. , e» ' à c É . Š " "ww" e> Y 
a Benzole (90 o5) - M “a jm gal. 10d. | h India-rubber, Para fine .. .. per ib: 5/5 to 5/5} |- . deo. ^ 
a (50 95) s ba .. per gal. ys | i Iron, Charcoal Sheets .. per ton `- £18 , e pie 
a Cop] r Sulphate .. ie .. per ton | i ,, Pig (Cleveland warrants) per ton 51/76 -~ ‘5 D. 
a feed, Nitrate . i .. per ton £25 | i  ,, Forgings, according to size per ton From £11 M veers 
a , White Sugar..  ..  .. perton £31 | i „ Scrap, heavy per ton 47/6 to. 50/- Ce eS 
«V ^5 ei gea i» "T .. per on £27 10 | i ,, Wire, galvanised No.8. per ton £9 15 vate 
a Methylated Spirit .. . per gal. 2/6 Ra dimer 
a Naphtha, Solvent (90 % at 160°C) per gal. 56 i g Lead, English Ingot per ton £14 17.6 due 
a Potassium Bichromate, in casks per lb. 8d. | g T Sheet  .. .. per ton £16 10 . inc, 
pp tire — id %) .. per m = | m Manganin Wire No. 28 , me ME v E : 
a Potassium Cyanide Š .. per lb. á | ercu ‘a pe . = M 
a Shellac Y is o perewt. shy d Mica (in original cases) small . per lb. 6d. to l]- — ei 
a ee ^ Magnesia Js .. per ton EA 10 "A. s ý medium per "s hx 2 By s A 
a Bulphur, Sublime owers $5 r ton £6 10 d $ arge .. per lb. ? 
a e D age zo y e ton £5 10 p Phosphor Bronze, plain castings per lb. 1/1 to 1/3 2. 
a Lum .. per ton £5 | p » rolled bars & rods per Ib. 1/14 to 1/3 - -— 
a. Soda, Caustic Teide 70 % x) .. per ton ur gi p M a 2 p spa & sheet per Ib. ^h T IM 
a Crysta .. „per ton 1 o Platinum  .. . per oz. - EV 7, V 
a Sodium Bichromate, oui .. per lb. 21d. t e Silicium Bronze Wire per Ib. 104d. to 1144. e, 
a jò Cyanide  .. .. per lb. "d. e | i Steel, Magnet, Sete p' n per ton zu s i 2 wA 
a 1 T = 7 ] 
METALS, &c. Tin, Block rton | { 2148 10 ec 
Aluminium EN. in ton lots .. per ton £150 T | 9 f "^ ns : is a io aks iu a 910. > 
is ire, in ton lots .. per ton £177 : ire, Nos. per lb. 19) |— wy t 
Sheet, in ton lots .. per ton £175 p p White Anti-friction Metals— PERS pisi des cocos 
Babbitt's metal ingots - per ton £43 to £140 a3 “ White Ant” brand. perton | £46to £70 | ~~ 
Brass (rolled natal: 2 to 12") basis per Db. | 734. * | j Yarns, “Glee. Fiar s ,onsp’ls per 1b, Ls | S 
‘ube (brazed) ‘ è r lb. . - Flax .. per Ib, “od. — LM . 
E » (solid drawn).. éd c Ib. | ata. vá j * ply 10 Ibs. Russian  .. per lb. di- i aam 
asis i .. per lb. 8d. j me 161 s. Russian, single .. per Ib, EALA Low 
c Copper Tubes (brazed) .. .. per lb. 104d. | jy - 180 lbs. Jute rove per ton H-a c 
^ » (solid drawn) .. per lb. 11d. | | k Zinc, Sh’t (Vieille Montagne bnd.) per ton £315 | 80s. ine, 
g Copper Bars (best sele selected) d) _.. perton f>; £84 | ` F Ps i Ris ct DUM 
Smi OMM y: ed b X AB G. Boor x; vex E T Bun ee 'Co., LEM 4 Lé Suor: Bolon cs & PR I Ltd. ; dE. Wissine & Bons; ¢ Frederick 
ndia-Rubber and Teleg. Wor g James speare ; w Co. we; r Hindley and 
lu pa Morris Ashby, Ltd. ; m W. T. Glover-& Co., Ltd.; n P. Ormiston & Sons; ^ Johnson, Matthey & Co., Ltd. ; polling & Phosphor Bronzé Co., Ltd. 


—— —  —— ——— 


odia esiti of Silver Sulphide in Presence of ^ of common salt. Iron gives a voltage of only 0-4, and is ix com- 
Mereury.— Writing in Metallurgie lately, W. Hinrichsen and T. petent to throw down the silver. If the common salt is replaced 
Watanabe described the results of their investigation into the by a solution of potassium cyanide or sulphuric acid, iron is capable 
separation of silver from its sulphide in presence of mercury. of decomposing silver sulphide, but is not so ‘effective as mercury. 
Mercury alone throws the metal out of silver sulphide, but in It is evident that the yield of the amalgamation. process depends 


presence of pure water its action is much weaker. In presence of ^ largely upon mechanical conditions, such as the method of agitation, 
a solution of common salt, however, the reaction is more energetic, &c.; the variations being due to differences in the cohesive power 
and there isa rough proportionality between the strength of the of the mercury, which is very different in common salt. solution, 
solution and the amount of silver set free. Raising the tempera- pure water, dilute sulphuric acid, and potassium cyanide. Since 


ture to 40° C. also exerts a favourable effect. Zinc amalgam is more the galvanic action of iron in potassium cyanide solution is very 
powerful than pure mercury. Zinc acts electrically upon silver slight (0°16 to 0'01 volt), the increase in the yield obtained with its 
sulphide, showing a potential of 0°965 volt in a 20 per cent, solution aid must be brought about by mechanical action. 
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METAL MARKET. 3 ~> | NEW ELECTRICAL DEVICES,Y FITTINGS 
—— MAE AND PLANT. 
Fluctuations in September. ———— 
oes . (Continued from page 527.) 
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£30 ETE E: 
sol LLLI Artistic Switch-Covers. 
gaLitlti it tt tt tt tt tT TT TT Murssrs. WaLTHaw & Co. of York Street, Buckingham Gate, 
a7tttt it titi tt tt te Le S.W., who have been known for many years for the speciality they 
26 | abe 4 ] | DO Le mug make of:artistic covers for switches, have recently brought out a 
ap LL tT ttt ttt ty 
24 || [SPEL j.O.B's.) | 
23 | EERE 
22 
A ur 
E fh 
2! i 
LEAD (ENGLISH) nn 
: 7 t 
Sepr.1 4 507 8 11121314151819 2021 222526 27 2829 Z2 yaaa 
£20 ; 7 WU 
19 LETT tt ett ET TTT TE TT TTT YI: ts H 
wiLttt titi t tt tt tt tt ! 
1 I a OO Wa | 
pO 
se Ie else enc 3 | 
14 Se | RRR Fig. 39.—WattHam ARTISTIC SWITCH COVER. , 
Exit | | 
129 ttt ttt tt | TTT number of new’ patterns, one of which, intended for a room deco- 
NENENENESRNENESEREE asc edis ferc Alius 
11 ELT nmin ae al rated in the style of the Renaissance period, is bere illustrated. 
10 ae The range of designs is now so extensive, that Messrs. Waltham 
ane : ; devote one of their showrooms exclusively to the display of this 
| branch of their work. The firm has for some time past made a 
IRON ^. feature of designing covers speciallyjfor particular positions or build- 
e / 


SRB CRE eee 
Pt TT TAY TE EIN Te 


TIN. 
S mpr.1 4 5 6 7 8 11121314151819 2021 22 25 26 27 28 29 
£161 
s EB | | fo} Fia. 40.—SwitcH COVER ron Four SWITCHES. 
148 || | | 
147 N ings, and the second illustration (fig. 40) represents a cover for four 
146 ] | ^ - switches, being one of a number they have designed and made for 
145 E à town hall in the Midlands. The new edition of their switch 
144 |. Y cover catalógue should prove of use to contractors; it contains 
143 | copies of some very fine examples of switch covers, plug connec- 
tions for wall sockets and door furniture, while tables of prices are 
E | 
142 H given at the end. | 
141 B 
| 140 ; - Lifting Magnets. 
l l l Some novelties have been recently developed by the ELECTRICAL 
Co., Ltp., of 121-125, Charing Cross Road, W.C., in the shape. of 
COPPER (G.M.B’s.) lifting magnets. Owing to the varied purposes to which these may 
i l & put,several types have been standardised by the firm which 
. "SgeT. 1 4 5 6 7 8 11121314151819 2021 22 25 26 27 2829 vary in detail according to the work they arc intended to perform. 


They are made suitable for ingots or thick plates having smooth 
surfaces, the magnets being made in circular or oval form, the 
latter being éspecially useful for lifting narrow material, as a 
greater weight can be thus dealt with than would be otherwise 
possible. 

Another class is dovoted to plate lifting, the choice depending 
upon the number and thickness of the plates to be lifted at one 
time. The lifting power decreases in proportion to the thickness 
and number. mE 
» In fig. 41 we show the application of the magnets for lifting 
Tails, tees, angles, &c. Material of a variable nature, such as would 
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be produced in'a rolling mill, would be thus dealt with. The 
degree of unevenness, i.e, the difference of height between. the 
highest and lowest points of the^surface, should not exceed 1 in. 


10-ampere capacity switch which has positive action, but without 
the disadvantages consequent on moving parts working on insula- 
tion. The handle is jointed directly to the contact arm, so 


FIG. 41.—MAGNET SUITABLE FOR LIFTING RAILS, SQUARE OR 


Rounp Iron Bars. 


Yet another purpose for which they are employed is fcr rough 
material, such as pig-iron, where the degree of unevenness 
‘exceeds 1 in. 


Fic. 42.—SQUARE LIFTING MAGNET with MOVABLE POLES. FOR 
LIFTING IRON OR STEEL HAVING UNEVEN SURFACES. 


All of these magnets are made in various sizes to lift from 7 cwt. 
up to 3 tons; but, of course, for heavier weights two or more 


magnets can be used. For the larger magnets, cut-outs with magnetic. 


spark blow-outs and kicking coils are provided. 


Wandsworth Switches. 


The atcompanying illustrations show some selections from the 
switch manufactures of the © WanpSworTA ” ELECTRICAL MANUFAC- 
TURING Oo., Lro., of 9, St. Paul's Square, Birmingham. Fig. 43 is a 
high voltage tumbicr switch designed by the company’s managiug 
director. Its action is controlled by metal parts only, no move- 
ment whatever being allowed to take plac? on the ebonite insula- 
tion, which ensures a long life to the switch. Best quality ebonite 
only is used to insulate the contact arm ftom the switch handle. 
We understand that special automatic machinery has been devised 
in order to securo accuracy in manufacture. Fis. 44 represents a 
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Fia. 44.—10-AMPERE H.V. SWITCH. 


that one cannot he operated without the other. The switch is 
designed to meet the most stringent rules for 250 volta. The insu- 
lation is the same as in the fig. 43, which is a five-ampere. 
Another device illustrated (fig. 45) is a high voltage switch with a 
atent locking cover arrangement. There is only one loose part 
the nut) which jams on the shoulder of the bridge pieco and can 
be removed only by means of a special key. This locking cover 
places no strain whatever on fittings, as it can he turned ronnd 


Tia. 45.—H.V. SWITCH WITH Locking COVER. 


without in any way loosening the nut. It can be affixed in any 
position and the nut screwed to the shoulder. The springs in the 
cover take up any play and make a very simple and effective lock- 
ing arrangement. It is claimed that in combination with the secret 
key switch, this a most effectively protected device. Many other 
interesting specialities appear in the Wandsworth Co.’s priced cata- 
logue, which our readers should consult. 


Self-Contained Compensator Alternating Arc Lamp. 


The usual method of operating enclosed alternating current 
arc lamps on 200-220-volt circuits requires the installation of an 
external compensator which is suitable for two lamps. This 
method introduces complications in the wiring, especially where 
the lamps are required for street lighting, and where one lamp only 
is required a two-light compensator is still necessary. 

The lamp illustrated herewith (figs. 46 and 47) requires no such 
external device. Each lamp is equipped with a self-contained 
compensator, which is enclosed within the lamp casing, thus making 
each lamp an independent unit. The usual reactive coil is also 
dispensed with, the compensator being so designed as to have 
sufficient reactance to steady the arc, and it is also adjustable for 
variations in line voltage. "These lamps are designed to operate on 
frequencies ranging from 50 to 100 cycles. 

The efficiency and power factor of this design of lamp are st ited 
to be highly satisfactory, with very steady and noiseless operation. 

With tests made with different frequencies for which the lamp is 
suitable, and with 200 volts at the terminils, the power factor will 
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range from 0°765 te 0:82, and the efficiency from R3:5 per cent. to 
88 percent. This current from the line will be approximately 
3:5 amperes at 200 volts, and the current through the arc will be 
75 amperes at 72 to 75 volts. A large number of these lamps, 


Fics. 46 AND 47. —B.T.H. SELF-CONTAINED (COMPENSATOR"A.C. 
ARC LAMPS. 


which are manufactured by the British 'l'HoMsoN-HousTON Co., of 
Rugby, are installed in regular service, and giving  satisfac- 
tion. The accompanying illustrations show two different styles 
of lamp, in which the operating devices are identical. 


New Stearn Lamps. 


Among the new things appearing in the catalogue which has just. 
been published by the ZuRicH INCANDESCENCE Lamp Co., of 47, 
Victoria Street, B.W., is their heating lamp, which is made with a 
bulb 10 in. long x 2} in. diameter, for use in the various radiators 
now on the market., We show one of these in fig. 48. The energy 
consumption is stated to be about 250 watts per lamp. In fig. 49 
we illustrate their diffused light lamp, which has been introduced 
to meet the demand fora large globe lamp without sealing point. 
It i» made iu 16 and 32-c.r. sizes, and it can be used with any exist- 
ing shade, opal or enamelled, or alone. The Stearn special street 


Fic. 49.—STEARN DIF- 
FUSED LIGHT 
LAMP. uU P |». LAMP. | 


Figs. 50. —STEA KN 
STREET LIGHTING 


gro 


lighting lamp appears in fig. 50. It was originally désighed to 
meet special requirements for Brighton street lighting. It has a large 
bulb, with consequent reduction of blackening, and a wide spread 
of filament, and special care is taken in capping, to place the pins 
of the cap at right angles to plane of filament, so that by careful 
setting of the holders in street lanterns the wide spread of filament 
can be arranged to face any desired direction. Other specialities 
in the new list are tramway, changeable voltage, conical candle, and 
fancy and miniature shaped lamps. The Zurich lamp factory is at 


Kew Gardens, London. 


Fig . 48.—STEARN 
HEATING Lamp. 
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Speedometer for Motor Cars. 


Tbe speed indicating apparatus illustrated in figs. 51 and 52 (Davis's 
patent) is supplied by Messks. Joan Davis & Sox (DERBy), LrTD.,'and 
is intended to show the speed of engines or motor-cars at a glance. 
It has only one working part, and that is a small eccentric which 
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THE PULSATOR. 


THE INDICATOR. 


Fias. 51 AND 52.— Davis's SPEEDOMETER. 


carries a short piston rod which actuates a rubber disk, forming one 


' end of an air chamber, and oscillates air over the end of a small air 


tube, creating a vacuum. The latter varies precisely with the specd 
of the motor-car. This device may be fitted to existing cais. it. 
being driven by a bicycle sprocket wheel aud chain. Te, 
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Fics. 54 AND 55.—-DkTACHABLE ^ Ue. 
BALL FITTINGS. XE E 
CALDERBANK ACCESSORIES. 2. ou E 


indicator is fixed. on the splash board, and a coloured light in a 
well-protected glass tube shows at a glance the speed of travelling in 
miles per hour. The indicator does not require timing; a small 
metal or flexilbe pipe connects the pulsator and indicator. Tlic 
indicators are calibrated to the speed of the driving shaft, and 
there is no friction gear to. slip, no cog gearing, and only one 
lubricator to require attention. Among; Messrs. Davis’s other 
specialities is a rapid sketching device,ialso the Jackson-Davis 
double slide rule and the Smith-Davis differential wages calculator, 
illustrated lists of which will be sent byjthe firm on application. 
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Calderbank Accessories. 


Mr. Harry W. CALDERBANK, of 78, King Street, Manchester, 


is manufacturing a number of patented electrical. accessories, some 
of which we illustrate. Fig. 53 represents the “ Premier” high 
voltage tumbler switch with cover removed, showing '' off" position. 
These switches are made entirely of English porcelain and metal, 
no fibre or any other semi-insulating material being employed. 
The switch knob is also of porcelain, thus preventing possibility of 
electric shock. <A long, quick and independent break is among the 


Fie. 53.—! PREMIER " 
TUMBLER SWITCH. 


claims set up forthe "Premier." In figs. 54 and 55 (p. 563) are shown 
the firm's patent detachable ball fittings, by meansof which shades can 
be removed without unwiring lamps. The fittings can be made for 
any number of lights, and they enable circuits to be broken and re- 
made instantly. Fig. 56 represents a house service fuse box of 
Calderbank make. The firm purchased the stock and business of 
Messrs. Clayton & Co., of Union Works, Huddersfield, and is there- 
fore now selling their house switches, a large stock from 15 to 
1,000-ampere, single and double-pole, being held. 
(To be continued.) 


ELECTRICITY IN AMERICAN MINES. 


By T. CAMPBELL FUTERS. 


(Concluded from paye 523 


THE Hampton central power station generates energy for trans- 
mission to vight different collieries—viz., the Bellevue and Dodge, 
the Brisbin, the Cayuga, the Hyde Park, the Pyne, the Sloan, the 
Diamond and the Archbald. Of these the line to Cayuga is not yet 
in operation, but the voltage on this line will be higher than in the 
others, and transformers will be installed for this purpose. The 
power station is built of brick, and has one main floor and a basement. 
On the main floor are installed the generating sets, the exciters and 
the switchboard. 
condensers, the oi] pumps for maintaining the pressure beneath the 
step bearings of the turbines and an oil switch for a heavy cur- 
rent line to a water hoist. 

The generating units are four 500-nH.P. Curtis turbines, cach 
coupled direct to an alternating-current generator. The turbines 
run at 1,800 r.p.m. with steam at a pressure of 150 lb. per'sq. in., 
superheated 200° F. The generators are three-phase 60-cycle, 126- 
ampere machines gencrating current at 2,300 volts, and this pressure 
is used on all the lines except that to Cayuga. The machines are 
placed in a row along one wallof tbe building. The field excitation 
is supplied from two 50-k w., 125-volt direct-current generators, each 
coupled direct to an engine runniug at 280 r.p.m., with saturated 
steam at a pressure of 150 lb. per sq. in. Each exciter furnishes 
current for two alternators. 

Outside the building, and directly behind the turbines, are four 
Worthington barometric condensers, one connected to each turbino. 
Each turbine exhausts through a tee-piece, the exhaust steam 
entering at the side and the condensing water at the top of the tee. 
The condensed steam and water fall throngh the condenser tube to 
the basement, where they are removed by an aiy pump; one air 
pump taking care of two condensers and maintaining a vacuum 
of about 28 in. 

The method of supporting the steam pipes is interesting, and the 
writer is not aware that it has been adopted heretofore in this 
country. They were originally supported upon brick piers, but 
owing to the settling down of these picrs and to vibration in the 
line, there was some danger of the pipes being ruptured. The 
piers were accordingly cut down, and a heavy helical spring carrying 
a chair was placed between the top of each pier and the pipe, the 
pipe being supported in the chair. This method has proved 
eminently satisfactory, and no trouble whatever has been 
encountered with the lines or supports. 

Two oil pumps supplying oil to the step bearings of the turbines, 
are steam driven. Originally, they were driven by continuous- 
current motors, supplied with energy from the exciters, but as the 
exciter engines were run with saturated steam, whenever the steam 
pressure{dropped the voltage was lowered, the pump motors slowed 
down and|the oil pressure fell, so that the turbines suffered in con- 


Fic. 56.— HoUsE SERVICE 
Ftse Box. 
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In the basement are placed the air pumps for the : 


sequence. One would have thought, however, it would have been a 
simple matter to provide some arrangement to cut out resistance — 
inserted in the shunt to maintain the speed constant. A pressure 
of 300 lb. per sq. in. is maintained underneath the step bearings of 
the turbines by means of an oil accumulator. The throttle valves 
of the steam engines driving the pumps are controlled by the accu- 
mulator by means of chains and weights. Should the pumps 
become disabled, the accumulator will keep the pressure at 300 lb. 
per sq. in. for 5 minutes with all four turbines in operation, or for 
20 minutes if only one turbine is running. 

. The switchboard consists of nine 
of grey marble. 

There is a separate panel for the 
supply to a water hoist—to be presently 
described— where the water is wound out 
of the pit instead of being pumped. As 
about 1,500 kw. at 85 per cent. power factor 
and 2,300 volts are to be transmitted, the 
current will be very heavy, and it was con- 
sidered best to place the oil switch in the 
basement and break each line in a separate 
compartment. Accordingly, an electrically 
operated switch was placed in the base- 
ment; each line being in a separate compart- 
ment, with a slate floor and a 4 in. brick 
wall between. The switch is thrown from 
the switchboard. The leads are encased in 
lead and run up the sides of the building 
to the roof, where they sre taken out. 

A 12-ton travelling hand crane is com- 

_  prised in the station equipment. 

The water hoist before mentioned is about 500 ft. from the power 
station. As is often the custom in American mines, water," instead 
of being pumped, is raised by a winding engine in large buckets, 
epecial shafts being sunk for this purpose, or separate compartments 
provided in a large shaft. In this case a shaft 460 ft. decp is sunk, 
and water is hoisted from this shaft by means of two buckets, or, 
a8 they are often called in this country, wnter cages, sus- 
pended by ropes from a hoist tower or headgear over the 
shaft. Around the top of the shaft has been built a concrete basin 
into which the buckets are dumped. The headgear is 93 ft. in - 
height, and the buckets are 6 ft. in diameter and 19 ft. 6 in. deep, 
with acapacity of 17 tons of water. In the bottom of each bucket are 
two lift gates or valves, with an area nearly equal to the cross- 
section of the bucket. These valves are lifted automatically when 
the bucket reaches the top, and the water is discharged through the 
bottom into a spout fitted below the bucket, which deflects it to 
cither side of the shaft. Each bucket makes a complete round trip 
in 1 minute 55 seconds, the total lift being 555 ft. The buckets are - 
raised and lowered by means of an 800-H.P. induction motor running ~ 
at & constant*speed of 0 r.p.m., and driving a pair of drums on 
which the ropes are wound. These drums arc conical, in order to 
obtain a low starting speed (and to counterbalance the weight of the 
ropes), the two diameters of the drum being 16 ft. and 10 ft. The 
motor is set at right-angles to the drums, and motion is transmitted 
to the latter through a friction clutch and bevel gearing. Band- 
brakes are placed at a number of different points, in order to make 
a quick stop if necessary. Hitherto it has always been considered 
necessary either to couple the motor to the winding drum or to 
drive direct by gearing, and to start and stop the motor each time 
the bucket or cage reached the surface, and the arrangement . 
described is a radical departure from ordinary winding methods. 

The new Nauticoke power station will represent the latest and 
best practice in the application of power to coal mining, and will 
generate current for transmission to four collieries. It is designed 
for an ultimate equipment of five Curtis turbines, though three only 
are to be installed at present, which will operate with steam at a 
pressure of 150 Ib. per sq. in. and a superheat of 200° F. Each turbine 
is to be direct connected to a revolving-field three-phase 60-cycle 
4,150-volt alternator connected on the four-wire system. The 
exciters are 75-Kw. 125-volt direct current machines. One exciter 
is to be driven by a 75-Kw. Curtis turbine, and the other by a 
75-Kw. 440-volt induction motor. Energy will be transmitted to 
the various collieries without transformers, at a voltage of 4,150. 

The boilers are of the Babcock & Wilcox water-tube type, fitted with 
the same firm’s superheaters. They are to be hand fired; fitted with 
Parsons stationary pin-hole grate bars, and designed to burn refuse 
from the collieries of a size not larger than barley. The ashes, how- 
ever, will be removed by mechanical means operated by motors. 

The power generated is to be transmitted to the following col- 
lieries: the Auchinloss, the Bliss, the Tonesdale, and the Avondale. 
At the Auchinloss, about three miles distant, the shaft is 1,700 ft. 
deep. The high voltage wires will run directly down this shaft to 
the motors. In this mine the seams are at an angle of 45°, and the 
full tubs will be hauled up the inclines by induction motors. The 
hauling machines are close together, and one bank of transformers 
will be used for all the motors. There will be three 200-kw. 
transformers for stepping down the line pressure of 4,150 volts to 240 
volts for the motors. A 50-H.». 440-volt induction motor will also 


panels 


` be used to drive a two-stage centrifugal pump with a capacity of 


700 gallons per minute against a head of 190 ft. 

In the breaker will be installed a 50-H.P. 500-volt direct-current 
motor operating a tub hoist, and 13 other motors for various pur- 
poses at 275 volts. Current is supplied to these by a rotary con- 
verter and three 110-x w. transformers. | 

At the Bliss Colliery, distant about 34 miles, a 300-kw. rotary 


. converter will furnish direct current at 500 volts, on the two-wire 


system. This converter will be used in connection with two direct- 
current generators which are already installed. The current will 
be used to operate two hauling machines in the mine as well as six 
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locomotives at present | in use, and some additional ones which 


are to be purchased. Inside the mine a hoist will be driven by a’ 


900-H.P. induction motor operating at 440 volts. Another 40-H.P. 


induction motor will drive a centrifugal pump lifting 1,000 gallons. 


per rinate against a head of 100 ft. 
down by transformers in the mine. ! 

At'the Tonesdale Colliery part of the supply current will be con- 
verted to direct-current at 275 volts. When the breaker. is fully 
equipped, however, over 50 induction motors will be installed. 
For these the line voltage will be stepped down to 440 volts. 
Inside the mine will be a six-stage 700-gallon centrifugal drainage 
pump working against a head of 600 ft., driven by a 150-H.r. 
induction motor. At the Avondale Colliery a 300-xw. 550-volt 
rotary converter will be running on the three-wire system. There 
will also be a 500-volt 100-H.P. motor driving a vertical shaft centri- 
fugal pump, with a capacity of 2,500 gallons per minute against a 
90-ft. head. 

The special features to be noted in the above installations are 
the tenaency to the use of high voltage three-phase currents, and 
the adoption of induction motors. To quote the article :—“ The 
uae of these (induction motors) was decided upon on account of the 
economy of copper. The shafts in some cases are 1,700 ft. deep, 
and the motors are often located 3,000 to 4,000 ft. away from the 
base of the shaft. Another feature of the use of the induction 
motor in the mine is the absence of spa¥king.:. . . This is a 


The pressure will be stepped 


minor feature, however, as the engineers of the company state that Bi 


the high tension wires might easily be broken by the falling of the 
roof of the mine, thus causing a spark which would ignite i any gases 
present.” This latter statement is important, as the aãoption of 
induction motors is not, in the writer's opinion, a panacea for all the 
dangers due to the introduction of motors into a colliery. The 
trouble in nearly all cases of accident (except the overloading and 
burning of armatures) has been with the cables and connections. 

It is also to be noted that the current is transmitted from the 
newer Nauticoke station at about twice the pressure at which it is 
transmitted from the Hampton station. All the transformers, 
however, have been so wound that at any time they can be used at 
the higher voltage, so that eventually current can be obtained from 
either station, or the equipment made uniform in the generating 
stations if desired. The article concludes with the following sum- 
mary :—“ At 18 stations and collieries there are installed a total of 
22 generators, with a combined capacity of 4,498 kw. There are 
five rotary converters with a combined capacity of 850 kw. The 
company operates, or has ordered, 56 electric locomotives of various 
horse-power, the total horse-power being 3,950. In the different 
mines there are installed 21 electrically-operated hoists, operated 
by 28 motors with a total capacity of 1,915 H.P. There are 23 
motor-driven pumps, the motors having a capacity of 1,571 H.P., in 
addition there are 24 other motors for miscellaneous uses baving a 
total capacity of 318 H.P.” 

“The use of electricity in this industry has proved so successful 
that its further extension will probably be rapid. 
the improvements which the Lackawanna Co. is making, and also by 
the installation of electricity in the mines of companies which here- 
tofore have used other motive power, such as compressed air, steam 
or animal power." 

Whilst the development of electricity in English collieries is 
steadily proceeding, yet no separate colliery company has gone so 
far as to put down a central power station on similar lines to the 
Lackawanna Co., though the electriflcation of the Lambton Collieries 
may be taken as an indication that British coalowners are alive to the 
fact that considerable economy is to be derived from such a course. 


What strikes one is the number of electric locomotives in use, and: 


considering the thousands of horses and ponies, and the disad- 
vantages and expense attending their employment in the mines in 
this country, it seems strange that electric haulage has not been 
more largely adopted here. No doubt the conditions in American 
mines are more suitable to the employment of the locomotive, but 
it is an easy matter to fix a small motor and drum and haul by 
Tope; in many instances locomotives could be adopted, as it 
must be remembered that before a horse can be got into the pit, the 
workings must be sufficiently high or top stone must be taken down 
to make the road high enough for him to travel. Compared to the 
cost of installing and operating electrical baulage the cost of 
animal power is exorbitant.  — 


ELECTRICITY v. GAS FOR PUBLIC 
LIGHTING. 


So much prominence has lately been given in the daily papers 
to the action of the Corporation of London and one or two other 
municipal bodies in substituting gas for electricity for street 
lighting, and so much capital has been made hy the various 
gas companies out of these occurrences, that we feel called 
upon to inquire into the causes which have led to such changes 
being made. 

That such cases have occurred it would be folly to deny, 
but we are convinced, and hope to prove conclusively, that 
nowhere has the change been justified either by considerations 
of cost, or better illumination. 

Let us, in the first place, state exactly what has happened 
in the City of London. 


This isshown by . 


As some of our readers may remember the Brush Co., 
some 13 or 14 years ago, erected a number.of open-type arc 
lamps for lighting the streets of the City. The lamps Were. 
fitted inside lanterns similar to those which are still used in. 
most places for gas; that is to say, of the upright design, so 
made that most of the light is lost by being sent out above, 
the horizontal, and the rays which might have been: made 
use of are, to a great extent, lost in the shadow of the post. - 
and the base of the lantern. 

To make matters worse, the lanterns are glazed with 
crinkled glass, which greatly obscures the light. Of course, 
at the time these lanterns were first used, people were not 
accustomed to anything else, and it was perhaps natural that 
the old-fashioned design should have heen adhered to. Now 
in 1891, an agreement was entered into between the City 
of London Electric Lighting Co. and the Corporation, by 


. which the latter body was to be charged £26 per lamp per 


annum for current upkeep, &c., the company to provide 
the lanterns and ares, which were to be supplied from a - 
special plant. 

The object of using a separate plant was to give the 


` Corporation the opportunity of acquiring the same if at any 


time it thought fit. The agreement thus entered into 
was, after much legal antagonism, held to be invalid on the. 
ground of some of the councillors holding shares in the 
supply company, but the arrangements for electric lighting | 
continued in force notwithstanding. Under such conditions 
of uncertainty it was hardly to be expected that the com- 
pany, when the arc lamps and lanterns became obsolete, 
would go to the expense of replacing them and bringing 
them up to date. Hence a system of arc lighting, which is 


capable of very great improvement, has continued in use; - 


up to now, and the Corporation, acting up to the traditions ^ 
of municipal bodies, has set itself to compare the. 
effect of the best modern gas light with that of an anti- ` 
quated arc lamp of an obsolete lantern. 

It was understood recently that the company would be 
invited to tender for an up-to-date installation, but without 
giving them the opportunity of so doing, the City autho- 
rities decided, at a cost of some £2,000, to substitute 
as an experiment 112 incandescent gas lamps for the 74 
arcs in Queen Victoria Street, part of Queen Street and 
Fleet, Street. 

It is thus clear that the change that is being made is only 
in the nature of an experiment, and cannot by any stretch ^. 
of the imagination be regarded as a case of gas superseding 
electricity as the result of a fair comparison between the 
best examples of each illuminant. 

The unfortunate part of it is, that this has not been pud: 
clear in the daily papers, and the man-in-the-street is led 
to the conclusion that gas, after all, is better and cheaper 
than electricity for public lighting, and hence, hy inference, 
for interior lighting also. a 

It is, therefore, of paramount importance that electrical - 
men should do all in their power to prove the fallacy of these 
conclusions. No more fitting time could be found to 
enlighten the public in this matter than the present, when 
there is so much to be seen at Olympia demonstrating the 
superiority of electricity over its rivals. 

It is not surprising, under the circumstances, that some 
of the smaller municipalities should be led astray by the 
example set by their London confreres, and it is a fact that 
more than one municipality has decided on reversion to gas. 
Two cases in particular have recently come before our notice, 
namely, Banbury, and the Pemberton division of Wigan. 


As we have not the details before us, we are not in a posi- 


tion to state why the councillors in these two towns con- 
template superseding electricity by gas. 

In Banbury there are only two arcs, three Nernst and 
four incandescents, so the public electric lighting can only 
be regarded as an experiment. The announcement that 
reversion to gas is definitely decided on is not accurate, as 
the matter is still under consideration by the Council and 
the supply company. 

At Pemberton, wild statements have been made to the 


effect that the public lighting by electricity has proved 


much more expensive than when gas was used. As there 
are at Pemberton 22 arcs as well as incandescents, it is not 
at all clear on what basis the comparison is made. If the 


. streets were formerly dimly lit by incandescent gas, and are 
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now brilliantly lighted by arc lamps, it seems hardly fair to 
make a direct comparison on the basis of cost, without 
taking into consideration the better illumination. Other 
cases might be cited, where electricity has had to give way 
to gas for the lighting of streets, but we know of none in 
which the change has been effected as a result of any detinite 
comparative tests of the rival illuminants. 

Be that as it may, the fact remains that there are towns 
where electricity is being ousted by gas from tbe field of 
public lighting, and such, cases will continue to occur and 
Increase in number unless energetic and systematic steps are 
taken hy station engineers and others to educate the public 
mind to a proper appreciation of the undoubted advantages 
of electricity for this purpose. | 

On looking through the lists of electricity supply works 
which we publish every year, it can hardly fail to strike one 


what a large percentage of towns, many of them of con- 


siderable importance, have no street lighting load at all, or 
practically none. Take the cage of Birmingham. Here we 
have a flourishing commercial city of the first rank, with 
not a single public electric lamp. The case is, perhaps, a 
peculiar one, since the gas undertaking has for many years. 
heen in the hands of the municipality, and has been worked 
up into a very strong position ; whereas the electricity supply 
was only taken over in 1900. The latter has, therefore, a 
very powerful rival to contend with. Yet one would think 
that during these five years some attempt would have been 
made at least to experiment, with arc lamps in the principal 
thoroughfares. 

The best lights in Birmingham at present are vertical 
lanterns fitted with five ordinary incandescent mantles, on 
posts about 12 to 15 ft. high, and the effect in large squares 
and important streets is gloomy in the extreme. Many 
towns, it is true, have arcs in the more important streets, but 
those in which electricity has superseded gas for side street 
lighting as well, form, in our opinion, a much smaller per- 
centage than they reasonably ought todo. Weare convinced 
that this state of affairs is not due to our illuminant being 
inferior to, or dearer than, gus, but that it is in many cases 
owing to its superiority not having been brought home to 
the public mind. 

We admit that there are many towns where the gas 
interest is so strong in the Council that any attempt to 
introduce electricity is well nigh hopeless. But we main- 
tain that there are also many towns where the authorities 
have an almost unbiased mind (not quite unbiased, per- 
haps, for there is an inherent aversion in the mind of the 
average Councillor to anything in the nature of a change), 
and in such places one’ ought to be able to argue with 
some success on the basis of “ I can give you more light than 
you are getting now for less money than yon are at, present 
paying.” z | 

We have stated that in those cases in which gas has been 
reverted to no comparative tests have been taken of the 
merits of the rival illuminants, and we contend that had 
such tests been duly taken and their results used as a guide 
for future action, gas would not have been - used in place of 
electricity. In the valuable report drawn up by Mr. Fedden 
for the Corporation of Sheffield, some very interesting and 
instructive figures are given which help to bear out our 
statement. He uses as a basis of comparison the candle-foot, 
which he defines as the lighting effect observed with normal 
eyesight on a surface illuminated by one standard candle 
burning at a distance of 12 in. from that surface. He pub- 
lishes figures obtained from a series of tests taken at Sheffield 
on Lucas lamps and flame arc lamps. To quote from the 
report in question :— 

** The illumination of the arc lamp at a distance of 120 ft. 
was *17 of a candle-foot, whilst at a distance of only 100 ft. 


the illumination of the gas lamp was too low to be measured, - 


and consequently estimated at *09 of a candle-foot.” 
The following figures from the same source speak for 
themselves :— 


Iluiminating power. Cost per 1,000 c.r. 


Arc. Gas. Arc. Gas. 
C.P. C.P. d. d. 
Nominal ... 5,000. 2,100 354 467 


Mean actual. Calculated from 
all the observations up to 80 ft. 2,694 


Calculated from the observation 
at 60, 70 and/80 ft. ... gat 


1,202 657 '816 


2,590 1,154 "684 850 


. Here is an extract from Mr. Pearce’s report to the Man- 
chester Corporation :— 

. * Comparing the cost of production for street lighting, as 
between ‘arcs’ and the ‘intensified gas, I take the last 
figure furnished me by the gas department for the latter 
method, which is at the rate of 1°08d. per 1,000 
C.P.-hours. I believe this figure also includes 10 per cent. 
for depreciation. 

* (Jas.—At 4,000 hous of burning. Degree of illu- 
mination equivalent to 1,000 c.p. Cost = 4,000 x 1°08d. 
= £18. 

* Klectrivity— Under the same conditions as above. 
Number of units used = 4,000 x 7/10 = 2,800. 
2,800 x 095d., £11 1s. 6d. ; carbon and trimming, 8s. : 
depreciation 10 per cent., £1 3s. 1d. Cost = £12 12s. 6d. 
Equivalent to 0*75d. per 1,000 c.r.-hours. 

* ] have taken the same figure for depreciation for com- 
parison.” 

“ From calculations made I find that the costs of 
illumination in Albert Square and Sackville Street work out 
as follows :— | 

l . ALBERT SQUARE AkCs. 

Consumption, 600 watts per hour. 

Mean candle-feet (w.c.r.), taken from curves = 2°03. 

Board of Trade units per Mw.c.r. per hour = 600/203 x 1,000 

= 0295, 
Which at 0:95d. per B.T.U. = 028d. 
Cost per M.c.r. per hour for arcs = 0'2Rd. 


SACKVILUE STREET INTENSIFIED Gas. 


Cost of production, 1'ORd. per 1,000 c.P.-hours, 
Equivalent to 0:565d. per 525 o.P.-hours. 

Mean candle-foot taken from curves = 1:43d. 

Cost per M.c.F. per hour for gas = 0:565d./1:43d, = 05354. 


“ The above calculations, as far as they affect the * ares,’ 
are based on actual measurements taken on the site. These 


results are based on the results of working of the past few 


months, and are, therefore, reliable, and there is only one 
conclusion to be drawn, viz. :— 

“ That the electricity department can carry out a system of 
street lighting that compares more than favourably with the 
‘intensified qas system, both from the point of view of annual 
cost and illuminating effect.” 


In Mr. Bradley’s report on the Westminster Street 
lighting, he gives as the result of tests extending over a 
period of 18 months a number of useful figures. One 
column in this report gives the average /ofal cost per candle- 
power per annum including all tests. The lowest gas 
figure under this column was for Sugg high-pressure lanips, 
Parliament Square, and the lowest for electricity was for 
Westminster arcs in Muranese globes. The former figure 
was 985d. and the latter 8°7d. The arcs in question, it 
should be noted, were not of the most modern type, and 
doubtless with the best flame arc lamps this figure would 
have been materially less. | 

One other test may. be cited as showing the advantage 
electricity has over its rivals both us regards lowness of cost 
and superiority of illumination. 

Mr. Wedding, in, a paper read before the Cologne Elec- 
trical Society, gave the following figures as the cost in 
pence per 1,000 c.r. for various typical forms of lighting :— 


Cost in pence per 
1,000 candle-hours. 


Oil, kerosene lamp | ... ... 10°5d. 
Gas, Welsbach mantle .. o'4d. 
Gas, "Lucas" "m sat - 2:4d. 
Gas, high pressure incandescent ... 2°25d. 
Electric, flame arc lamp 115d. 


All the foregoing figures show conclusively the advantage 
of arc lamps over gas on the ground of economy. Where a 
powerful light is necessary, the arc, without a doubt, is the 
cheapest per unit of illuminating power, as well as being the 
most powerful one known. For side streets a smaller lamp 
is often sufficient, and here electricity is again well to the 
fore. For this purpose the best example the gas people can 
show is an ordinary incandescent mantle using from 34 to 
4 eb. ft. of gas per hour. 


Lamps fitted with one mantle will give approximately 40 C.P, 
two mantles » n ” 70 y 
three » n n : » 100 fs 


) » n 
n » » 
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These candle-powers may be taken as representing the 
effect of new, or nearly new, mantles, but as is well known 
after a few weeks’ use, or after a flaw caused by wind or 
vibration, the candle-power is very much less. 

For each 4 ft. mantle we would use a j-amp. Nernst 
lamp, which will give about 70-c.P. when new. This lamp 
also falla off in illuminating power, but at its lowest ebb it 
is not so bad as an old mantle, and vastly better than a 
damaged one. 

Mr. Henry Joseph, in a paper published by us last year,” 
gave figures showing the comparative yearly costs of gas and 
' -ampere Nernst lamps. Taking an average for 71 towns of 
the cost of gas, lighting and extinguishing, repairs, and main- 
tenance, but excluding capital charges, he obtained a figure for 
4,000 hours burning of £3 12s. 6d. per lamp per annum. 

His estimate for 4-ampere Neftnst lamps, deducting 
capital charges, was £2 2s. 6d. This figure is based on a 
current cost of :75d. per unit. "This, the writer argues, 
leaves a wide margin for profit and competition. That is to 
say, an average price is obtainable which, while showing a 
reasonable profit, is still. much lower than the average price 
charged for gas. 

In a report recently submitted to the Croydon Council on 
the subject of street lighting, comparative figures are given 
of the cost of electric and incandescent gas lamps. The 
average cost per C.P. per annum of 90 electric lamps 
(Nernst and incandescent) is given as 13°71d., while the 
corresponding figure for 2,137 incandescent gas lamps is 
15:862d. 

The advent of the tantalum lamp opens up further 
prospects for electricity as a rival to the incandescent mantle 
for side street lighting. 

The efficiency of this lamp is about the same as the Nernst 
lamp, and it appears to possess the great advantage that it 
does not fall off very greatly in C.P. after prolonged use. 

This is greatly in its favour, since, apart from considera- 
tions of cost, it is in this direction that an improvement on 
the Welsbach mantle is looked for. 

If experience with this lamp confirms the claims that are 
being made on its behalf, a very powerful weapon with which 
to fight the gas interest will be placed in the bands of 
central station engineers. 

In considering comparative figures of the cost on the basis 
of c.P. of the two illuminants, it must be borne in mind that 
several other items go to make up the total yearly costs. 

In most of these electricity shows to advantage. In the 
cost of lighting and extinguishing we have in the one casc 
lamplighters’ wages and uniforms, and in the other, interest 
and depreciation ou whatever apparatus is necessary for con- 
trolling a number of lamps from a central point. The mere 
fact that such apparatus are used at all for electric lamps is 
in itself sufficient proof of the fact that on this point elec- 
tricity again scores. It must not be forgotton that in order 
for a lamplighter to light his lamps by the time it is dark, 
he has to start while it is still light, usually abont an hour 
too soon. In the same way gas lamps are also left on longer 
than is necessary when the time comes to extinguish them. 
With electric lamps centrally controlled there is no waste 
from this cause. l 

Where gas lamps burn for about 4,000 hours per annum, 
this means an increase of about 10 per cent. in the cost of gas. 

With flame arc lamps as a competitor to high pressure 
gas lamps, the cost of recarboning is very small in comparison 
to the cost of replacing mantles and attending to burners. 
With Nernst lamps as against gas mantles, the cost of 
renewals is about the same in both cases, but the cost 
of cleaning globes is negligible with the former as compared 
to the latter. | 

We have endeavoured to show that electricity is not only 
the best, but also the cheapest illuminant for public lighting. 
We believe that its advantages cannot be too frequently 
or too forcibly demonstrated to those who have charge of 
municipal affairs. 

There may be towns where electricity holds the field, and 
where dissatisfaction exists either on the score of cost or illu- 
mination or both. 

In such places it is well for the advocates of electricity to 
inquire whether it would not pay them to improve the light 
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or lower the cost, for even at the smallest profit every 
endeavour should be made to keep a street lighting load 
where it exists, or to extend it where electricity has got a 
footing. For ‘besides the value of public lighting as a load 
factor, it is of immense importance as an advertisement. 
The man-in-the-street frequently draws his deductions as to 
the merits of our illuminant for indoor purposes from its 
effectiveness out of doors. Shopkeepers in a well lit 
thoroughfare will not be content with badly lit windows, the 
atmosphere of businesslike smartness which is imparted to a 
street, lighted by arc lamps is infectious, and tradesmen will 
adopt electric light to keep abreast of the times. 

: Where electricity has not yet got a footing for public 
lighting, every endeavour should be made by those respon- 
sible, to demonstrate its effectiveness. 

In many towns a start has been made by erecting free of 
charge a couple of arc lamps in some public place, and after 
a few months’ ocular demonstration submitting a price for a 
permanent installation. | | 

Public lighting has in many towns been lost by trying to 
obtain too high & price. Estimates for side street hghting 
have been based on the cost of.running ordinary incan- . 
descent lamps. We do not believe that there are many places 
where carbon filament lamps can snecessfully compete ‘with 
incandescent gas. 

A few arc lamps judiciously placed will enable many 
small gas lamps to be done away with altogether. 

We are well aware, as we have already stated, that in many 
places the personal element as a factor in the consideration of 
this question is such as to practically preclude all possibility of 
electricity entering the arena. We know of a town not 100 
miles from London where the electricity supply company 
offered to take over the whole of the public lighting for a 
fixed annual sum about £1,000 less than is at present being 
paid for gas and attendant costs. All high candle-power 
lamps were to be replaced by arc lamps, and all incandescent 
burners by electric lamps of higher candle-power. This offer 
was curtly refused. 

It is hardly necessary to add that the town council was 
largely composed of shareholders in the gas company. 


THE TRIUMPH OF IGNORANCE. 


—- 


Nor a day too soon comes the Olympian Exhibition, if signs from the 
provinces are to be accepted. Too often lately we have had to 
record instances of gas replacing electricity in public buildings, or 
of gas being preferred in new buildings. Why is this ? 

Are there any new facts in the gas world, or have the many 
claims of electricity been exploded after such prosperous years? 
Have the people who decide these matters become suddenly 
enlightened as to the superior merits of gas light through proofs 
of which we have no inkling? 

Perhaps answers to these questions will come as we describe 
briefly how the Guardians of the Stourbridge Union arrived last 
week at their decision, by 25 votes to 11, to light their new work 
palace with gas. | 

Over 1,000 lights were in question, so that an adverse votetaffecta 
the electrical industry quite appreciably in a direct way, while the 
indirect effect might be considered much more serious if we were not 
confident that unsound arguments and clouded figures can never do 
much permanent damage. 

The workhouse is on the route of the high-tension mains of the 
Midland Power Co., and we gather from the reports in the local 
papers (on which we have had to rely for our information through- 
out) that a flat rate of 24d. per unit was offered by this company. 

The Guardians also obtained tenders through their architect for 
an isolated generating plant, including wiring and fittings, and for 
the necessary work and fittings for gas lighting. For the latter two 
tenders were sent in, one from an independent private firm, the 
other from the gas department of the Stourbridge U.D.C. Here 
we have a flagrant instance of rate-aided competition, and one which 
is not tempered by the fact that four guardians who voted in the 
majority are also members of the Stourbridge Council. 

Without knowing something about the specification, we cannot 
say that it was vague, but the tenders for the electric lighting plant 
were so varied that if this was not so, then the tenderers must have 
used their own discretion to such a degree that no true comparison 
could be made. They run as follows :—-(1) £2,446, (2) £2,402, (3) 
£2,010, (4) £1,725, (5) £950, (6) £875, and these sums include 
“ about £400 " for telephones, electric bells, tell-tales and wiring. 

However discrepant they are, it does not appear that any revisions 
were placed before the board, whereas the two gas tenders were 
originally £1,828 and £1,898, which might be reduced to £1,350 
(Stourbridge gas works) and £1,750 respectively if the tenderers 
specifications were accepted. \Butjno particular attention seems to 
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have been paid by the members to any of these tenders, either for 
electric light or gae, the discussion centring on the comparative 
lighting bills, with electricity at 24d. and gas at 2s. ` 

Then it was that the gas people obscured everything with state- 
ments as to the consumption of gas per candle-power, so that every 
member who ventured on an estimate of the gas bill discovered 
new'and better figures asthe discussion proceeded. The manager 
of the Stourbridge Gas Works informed the clerk to the Guardians 
that an incandescent burner took 4 to 5 ft. per hour, while corre- 
spondence in the local papers, which of course played an important 
part in the business, induced certain speakers to use the figure of 
1 ft. per 16 c.p. as a basis for comparative speculation; 80 between 
the vague uncandled former statement, and the too definite latter, 
any Guardians who really tried to hold the balance true became 
involved most hopelessly in the intricacies of simple arithmetical 
problems set by past masters in the art. 

Ou the most favourable showing, it appeared that electricity at 

24d. per unit was several times dearer than gas at 2s. The most 
extraordinary thing about the debate was the entire ignorance of 
everyone as to the' real average consumption of incandescent 
mantles, although we suppose that all had perpetual opportunities 
in their own houses to obtain figures which would either uphold or 
dash to the earth the soaring claims of the gas men. And, again, 
-no one seemed to remember that the gas per candle-power or per 
lamp per hour was given as for new mantles, even though all who 
have incandescent burners in their houses must have grumbled 
many a time at the rapid decrease in candle-power, the actual 
increase of gas per lamp as this ageing proceeds, and the increasing 
brittleness and early destruction of the mantles themselves. 
t -Nor was it suggested by any speaker that the claims of the gas 
men of * more light per lamp" were unsound. Comparison was 
being made between a number of 16-c.». and 8-c.r. electric lamps 
and an equal number of gas burners for which as much as 40 to 
60 c.P. was claimed. As we say, it was not suggested by any speaker 
that this high candle-power, if ever attained, is a thing of a moment 
only, a fleeting brilliancy which gives place before a dozen hours 
are past to a semi-incandesced surface, throwing out sickly green 
rays and poisonous fumes into the living rooms. 

One gentleman settled the question tor himself, if not for those 
to whom he spoke, by expressing his emphatic conviction that 
paupers ought to be content with the light with which the 
Guardians themselves illuminated their dwellings; another squashed 
the enlightened lady member, who urged the greater comfort, 
cleanliness and indirect economy of electric light, by remarking 
that he supposed the rooms would have to be limewashed once a 
year snyhow; while a third quoted a professor of the Birmingham 
University to prove that the atmosphere of public buildings was 
fouler with electric than with gas light. 

The last objection to electricity adds à new weapon to the gas 
armoury. The foul air of most public buildings after supporting a 
crowd for a few minutes is a scandalous fact for architects to con- 


trovert and explain, and many a building depends for the circula- . 


tion of pure and ejection of befouled air on. the heating action of 
gas flames. l 

Take away the gas, and partial suffocation ensues. < The means of 
ventilation are. meant to last as loug as the building, and when 
electric ligbt supersedes tbe gas lamps, the motive force of the 
ventilating system vanishes, and is replaced by nothing else. 

lt is possible to conccive buildings in which the expense incident 
on reorganising the system of veutilation would make the adoption 
of electric light an extravagance, but we cannot object too strongly 
to new buildings, in which the most modern ventilating methods 
should be incorporated, being condemued to the perils and incon- 
venlences which are inseparable from vas lighting, because in the 
o!d days the production of exhausted air was used as a means to 
i iduce pure air. The probloms of lighting and ventilation must be 
solved independently, and there was no evidence in the speeches of 
tne most violent pro-gas guardians that the architect had forgotten 
tnis fact. m 
Lar he assertion that the fire insurance companies offered the lowest 
rates for electrieally lighted buildings had no apparent effect. on 
the meeting, but no contradiction was essayed. 

In this age of "constant improvements it is manifestly unfair to 
compare lights on the basis of 44 watts per candle for electric lamps. 
Here we have in millions the Nernst lamp at 2} to 3 watts, and 
the tantalum at under 2, while the carbon filament lamp itself has 
been ashamed for some time to own to more than 4, aud is being 
brought down to a level 3 by the introduction of new processes. 

Notwithstanding common knowledge, the battle of the lights at 
the Stourbridge Workhouse was fought and won on the old, old 
assumption ot the maintenance of initial candle-power throughout 
the life of an incandescent mantle, on claims for economy in gas 
consumption which cannot be upheld, and on the use of out-of-date 
electric lamp efficiencies, 

Vne thing we must add, that the guardian who upheld the 

standard of electricity against overwhelming odds, with at least as 
much intelligence and knowledge as any on that side, was a lady. 
à Ina year's time we shall expect. to bear something more of this 
local controversy, when the "true bill" has beeu gisclosed, aud 
the Guardiaus huve to explain why it is so much heavier than their 
amateur estimates. Meanwhile, we congratulate the Stourbridge 
gas department upon the acquisition of so valuable a consumer, 


Dover Tramways.—On Monday Mr. George Wyndham, 
M.P., inaugurated the new municipal eleetrie triunway service from 
Dover to River by drivingithe first eir ou the route, 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C.. and at Liverpool, to whom all 
inquiries should be addressed. 


18,790. **Improvements in method and apparatus for producing electricity.” 
H. E. Fry. September 18th. 


18,793. ** Improvements in or relating to systems of electrical distribution for 
lighting and other purposes." C. N. SrANILAND and O. P. MAcKARLANF. 
September 18th. 


18,813. *‘ Improvements in or relating to electrolytic electricity meters." 
Tur BasrIAN METER Co., Lro., and C. O. Bastian. September 18th. 


18,814. ‘* Electric incandescence lamp with filament of metallic tungsten." 
W.P.Tuoxrsox. (Deutsche Gasglühlicht Aktien-Gesellschaft, Auer Gesellschaft, 
Germany.) September 18th. (Complete.) 

18,422. ‘‘Improvements in and relating to clectro-magnetic apparatus for 
producing reciprocating motion." F. Fanta, September 18th. 


18,832. “Improvements in or relating to sparking plugs for internal com- 
bustion engines." A. J. Bovet. tL. Macquaire, France.) September 18th. 
(Complete.) 


18,446. “ Improvements in the control of electric motors." Tur BRITISH 
THoMsoN-HovsToN Co, Lro. (The Gengral Electric Co., United States.) 
September 18th. 

18,847. “Improvements in prepayment electric time switches.” THe 
British THomsox-Housron Co., Lro. (The General Electric Co., United 
States.) September 18th. 

18,488. “Improvements in prepayment meters.’ THE British THOMSON- 
Houston Co., Lro. (The General Electric Co., United States.) September 
1sth. 

18,252. “A combined automatic adjusting apparatus and lubricating ‘axle, 
for use on trolley heads of electric ears and the like." H. NisrLETT. September 


 ]8th. (Complete.) 


18,875. ‘An improvement in the construction of pendant bracket and 
standard fittings for gas, oil and electric lighting." 'f. Forn and F. Foro. 
September 19th. 

18,886. ** Improvements in electric percussive tools." F. D. Jounson and 
H. 8. Porrkk. September I9th. - 

18,904. “Improvement connected with electric switches.” Q. BMITH. 
September I9th. : 

18.909. “Improved method of electric welding." A. F. RiETzrL. (Date 
applied for under Patents Act, 1901, February 24th, 1905, being date of appli- 
cation in United States.) September 19th. (Complete.) 

18,927. “Improvements relating to safety devices for use with overhead 
electrical conductors." A. V. MiLLET. Septeniber 19th. 

18.943. “An improved automatic device for controlling electric circuits, 
lamps and the like for electric signs and the like." C. Apama and W. CHAN- 
CELLOR, September 20th. ` 

18,972. “An improved electric lamp.” A. Bovrpos and M. Lorenz. 
September 20th. 

19,007. ** Improvements in electrical resistances." A. H. ATTERIDGE and 
Tur BHITISH SUBMARINE Boat Co., Lip. September 20th. 

19,015. “ Improvements in or relating to apparatus suitable for use in the 
distribution of electric current," A. F. BERRY. September 20th. 

19,034. ‘Improvements in wireless telegraphic apparatus." THE BRITISH 
THomson-Hovsron Co., Lro. „The General Electric Co., United States.) 
September 20th. 

19,035. “Improvements in insulating material." Tur British THOMSON: 
HovsToN Co., Lrp. (The General Electric Co., United States.) September 20th. 

19,036. “Improvements in systems of electric metering.” THR BRITISH 
THomson-Hovsion Co, Lro. The General Electric Co., United States.) 
Septeinber 20th. 23 i 

19,059. Improvements in or in connection with the trolley poles of electric 
trrimnears and like vehicles.” A. ApaMs. September 21st. 

19.092, “Improvements in reciprocating electric engines.” B.O. WAGNER. 
(Date applied tor under Patents Act, 1901, September 22nd, 1904, being date 
of application in United States.) September 21st. (Coinplete.) 

19,099. **Inproveinents in and relating to automatic transmitters for electric 
telegraphy.” W. Jupp, A. Fraser and A. R. Harpig. September 21st. 

19,111. ‘Improved method of and ingredients for the manufacture of a sub- 
stance suitable tor electrica] insulation." C. Hens. September 21st. 

19,116. “A new or improved machine for electrically soldering metal wires, 
cables, hoop-irons and the like." L. 8. RoLLANb. September 21st. (Complete ) 

19,125. “Improvements in electropathic wearing apparel." J. A. ROMAIN 
and SN. S. ANibJAH. September Zlst. 

19,129. ‘Improvements in sparking plugs for internal combustion engines.” 
R. H. N. LixpLEvy and J. B, Kina, September 21st. . 

19,138. “ Improvements in and relating to dynamo-electric machines.” THE 
ALLGEMEINE ELEKTWRICITATS-GESELLSCHAFT. (Date applied for under Patents 
Act, 1901, September 22nd, 1104, being date of application in Germany.) Septem- 
ber 21st. (Complete.) l 

19,153. * Improvements in starting switches for e'cctiic mótors." T. E. 
WEAVER, September 2nd. l ' 

19,210. ‘Improvements in protective devices for electric distribution 
systems.” THe Brirish THomson-Houstos Co., Léo., and E. B. WEDMORR, 
September 22nd, * f 

19,211. “Improvements in electric measuring instruments.” THE BRITISH 
THomson-Horsrox Co, Lro. (lhe: General Electric Co., United States.) 
September 22nd. - 

. 19,290. **ünsulating supports for conductor rails of electric railways.” C. 
NES and J. W. 'l'owiLL. September 23rd. 

19,2844. ‘Improved process for the manufacture of electrotypes." S. COWPER- 
CoLks, September 23rd. . 

19,259. ‘Improvements in electric incandescent lamps and fittings there- 
lor." A.W. Hitt and the 8iR Hikam MaxiM ELECTRICAL Co., LtTp. September 
23rd. 

19,204. “ Improvements in filaments for electric incandescent lamps and 
similar apparatus." THK British THOMSON-HOUSTON Co. Lr». (The General 
Electric Co., United States.) September 28rd. E 

19,285. “An improved arrangement of relay and fusible conductor for electric 
circuits." G. Rerona. (Date applied for under Patents Act, 1901, September 
28rd, )904, being date of application in Italy.) Beptember Brd. (Complete.) 
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PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. 
THompson & Co., 322, High Holborn, W.C., and at Liverpool, price, pont 
free, 9d. (in stamps). 


1904 


i i Fd 3 
Qarvaxic Batteries, oH. P. R. L. Pörseke and G., A. Wedekind, 16,751. July 
p 2Yth. . 
E SV ^S» r UsE IN 
ELECTRO-MAGNETIC CONTROLLING DEYICRA, ESPFCIALLY APPLICABLE FOR 
e AUTOMATIC. WEIGHING APPARATUS, H. M. Darrah and L. A. Hackett. 
17,059. August Rth. l x l 
Morons oF ALTERNATING CURRENT MACHINES. A. P. Zani and Dick, Kerr and 
Co., Ltd. 17,601. Augnst 12th, 
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THE TURNING OF , THE WORM. 


Wk have always shared in the belief that the worm will turn, 
and we are not surprised, therefore, at the latest exhibition 
of gyratory gymnastics on the part of the glow worm. : 

As we had anticipated, the gas people have not been 
slow to make the most of their temporary triumph in the 
City. 

The morning papers on Tuesday and Weduesday of last week 
fairly smelt of gas. If one might be allowed to criticise the ex- 
cellent paragraphs which appeared, it would be to suggest that 
there was a rather noticeable lack of originality in the wording. 
They nearly all mentioned the name of Mr. Goodenough, the 
representative of the Gas, Light and Coke Co., who, by the 
way, must have had rather a busy time of it in the neigh- 
bourhood of Fleet Street, quite apart from any duties he may 
have had to perform in connection with the high pressure 
gas lamps. MEE 

All the paragraphs in question made a great point of the 
statement that the pressure of gas in these new lamps is four 
or five times that which is meted out to an ordinary con- 
sumer. This seems rather unfair to a poor inoffensive street 
lamp. 

As we went into the various arguments as to the relative 
advantages of gas and electricity for public lighting some- 
what exhaustively last week, we need hardly enter into the 
details of what is now put forward in these apparently 
inspired articles in the daily Press, 

We need only refer our readers to the extracts given by us 
in our last issue of reports on this subject, in order to refute 
the statements attributed to Mr. Goodenough. This gentle- 
man gives figures in the Financial Times and other papers, 
to show that the 34 new gas lamps in Fleet Street give 
“an effective light of over 5,000 c.P. near the pavement 
level, at a cost of £207 a year, in lieu of 12 arc lamps 
giving 6,000 c.P. in the heavens at a cost of £312 a year.” 
Assuming that these figures are correct, we ask once more : 
Is it fair to make a comparison between the best modern 
gas lamps with brand new mantles, and old-fashioned arc 
lamps in obsolete lanterns, charged at a yearly cost which 
was open to revision ? 

The annual charge for electric lighting was about 25 per 


- cent. more than is charged for ares in most places, and no 


doubt if the opportunity had been given, the prices would 
have been reduced. 

These prices, it should be remembered, included supplying 
arcs and lanterns, &c., whereas the cost of the new gas. 
installation is being borne by the City authorities. Reduce 
this figure by 25 per cent. and double the candle-power by. 
substituting modern lamps and lanterns, and what will Mr. 
Goodenough's figures look like then ? 

The City Press of October 4th makes the following state- 
ment with regard to the new gas lamp :—“ One great 
advantage is that it diffuses a bright white light, and pro- 
duces no heavy shadow like that inevitable with the electric 
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What arrunt nonsense! What connection is 
there between the electric current and shadows ? 

True, a powerful light in a closed lantern throws shadows 
of the framework and base, &c., aud if the gas light were as 
powerful, of course the shadows would be as strong. 

It is unnecessary to argue against such statements, as to 
any man of average intelligence they carry their own refuta- 
tion ; but newspaper articles of this kind are often only half 
read, and the busy man goes away with the ideas they are 
intended to convey, without any very definite idea of the 
, basis on which he forms his opinions. 


current." 


The Dublin Alliance Gas Co. held a half-yearly meeting 
a fortnight ago and fairly gloated over the action of the City 
authorities. 

The chairman, after describing electricity as “a present- 
day fad which is fast dying out” referred to the triumph of 
gas in the City. He spoke of electricity as follows : “ After 
most conclusive tests, it has been proved that it cannot, 
compete with gas for street, lighting." 

We challenge him to produce any evidence iu support of 
either of these statements. Far from dying out, the returns 
of every electricity supply undertaking shows an enormous 
increase of lamps connected for the past year. What tests, 
we would ask him, can he find which prove that electricity 
cannot compete with gas for street lighting ? 


AN article by Dr. R. T. Glazebrook, 
which appeared in the Engineering Sup- 
plement of the Times on September 27th, 
has this month called forth a fury of correspondence in that 
journal fron) professional engineers and chemists, complain- 
ing first of all of the nature of the work carried on at the 
National Physical Laboratory ; and secondly, of the point of 
view from which the Director is thought by his critics to 
regard the value of the technical and scientific work 
of existing industrial concerns. As a rule, it may be 
taken as an axiom that no man, however great his 
qualifications, or however considerable his status, can 
afford to attack, or even make enemies, of a whole 
class of individuals. Dr. Glazebrook, with the best of 
motives, happens to have presented his case undiplomatically ; 
with the result that the important fraternity of experts who, 
before the National Physical Laboratory came into being, 
carried out mechanical, chemical and electrical tests, and who 
still have a vast amount of such work entrusted to them, 
and, consequently, business to lose, have magnified their 
disabilities into a grievance. With equally good intentions 
he has drawn, or he is imagined by his critics to have 
drawn, an ill-considered. comparison between experi- 
mentalists, such as he is able to secure for his services at the 


National Physical Laboratory, and the experienced technical 
advisers of the engineering and manufacturing firms of this 
country. He regards it as part of his mission in life to 
educate the employers. His argument ís that no local labo- 
ratory can be successfully organised for research work, as 
questions may frequently involve expert knowledge in more 
thun one subject; and he evidently regards his staff at 


Science and 
Industry. 


Bushey, taken in conjunction with himself, as a superior- 


combination, eminently fitted to undertake anything within 
the range of engineering, chemistry, or physics. This may 
be true, or it may not; it is a proposition requiring proof. 
The proof will be admitted when a trade-inspiring piece of 
research work is published from Bushey; whether right or 
wrong, the proposition and the article is as untimely as it is 
unnecessary. Our view is that the personal side of the 
question being as yet unproved, should be avoided by the 
Director; he should claim advantage not from himself, not 


from his staff, not even from the undoubted sympathy of the 
Royal Society, but from the. assembly of instrumenta, the 
machinery, the general equipment, and the position of the . 
laboratory. For he should remember that for every man he 
may select upon his staff for a particular branch of investi- 
gation, there are probably à hundred in the laboratories of 
industrial firms and towns who could give his man. instruc- 
tion. Indeed, it is difficult to imagine a branch of research 
in whieh he will not find it necessary to apply to outside 
technical men for advice; especially as a considerable part 
of the equipment at Bushey is designed and manufactured by 
these men. He should therefore avoid making foes of them. 
On the other hand, it is to be regretted that he personally 
should be attacked for carrying out tests which are obviously 
within the range of the original intentions of the founders of 
the National Physical Laboratory. It would be as futile to : 
lay blame to Kew for examining clinical thermometers; or the 
Mint, the Admiralty, the Post Office, or the Ordnance 
Department, for making their own tests. 


IN a paper read by M. Gustave Gin, the 
well-known French electro-metallurgist, 
before the Metallurgical Section of the 
International Congress held at Liège last June, And now 
republished in a recent number of Z'Zndustrie Electrique, 
the author draws special attention to an aspect of electric 
steel smelting that has, perhaps, not as yet received the 
attention it deserves, namely, employing the electric furnace 
as an durifiary to the converter, much as in the Witkowitz, 
the Talbot-Martin, and other compound processes in which 
the converter eliminates the greater part of the impurities, 
leaving only the final refining operations to be carried on in 
a Martin furnace. For this final purification the electric 
furnace is in many circumstances pre-eminently suitable, 
on account of the high temperature that is readily avail- 
able, the ease of control, the relative efficiency and the 
speed with which the operation can be carried out. M. Gin 
asserts that the time occupied by the auxiliary refining 
operation can be reduced to one-half, thus requiring a plant 
of only half the capacity for the same output if an electric 
furnace be substituted for the Martin furnace in any of the 
ordinary compound smelting processes. 


Electric Steel 
Smelting. 


BRITISH metallurgists and electrical engi- 


M ne neers generally, have been told on more 
Commission: occasions than one, in pretty forcible terms, 


that the only possible foundation for an 
electro-metallurgical or electro-chemical industry in Great 
Britain lies in the employment of the waste gases of blast 
furnaces; yet installations using these gases are few and far 
between, despite the fact that the pioneer work in regard to 
the matter has been done by English brains. We seem to 
need a travelling commission to visit the Continent and 
report upon the matter, a commission of metallurgists, 
mechanical engineers and electrical engineers. H.M. Consul- 
General at Berlin, in dealing’ with the condition of the 
German rolling mills, points out that the fruits of the present 
improvement in the iron trade have been reaped almost 
exclusively by ** mixed works" which have their own blast . 


furnaces, their own converters, and roll their own steel 


billets into rails or angle iron, all the stages of manufacture, 
from tlie receipt of the ore to, say, steel girders, being per- 
formed at one place. 

Those German firms who are only rollers have been very 
hard hit, by reason of the price which they -have to pay to 
the steel works syndicate for their raw materials. Indeed, 
it seems to be a case of a possible exit for the rolling mill 
pure aud simple, except in the case of special small orders of 
high quality iron, for which higher prices are obtainable. 
An important factor in favour of the large mixed works has, 
according to the Consul-General, been the utilisation of blast 
furnace gas in internal combustion engines, it being stated 
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that sufficient gas for producing 5,000 to 6,000 m.P. is 

. yielded by a furnace producing 200 tons of pig-iron per day. 
“ The furnace thus acts as a generator plant supplying motor 
power for working pig-iron almost free of cost, and thereby 
becomes a powerful agent towards the further concentration 
of different stages of production within one works.” 

Quite apart from its purely metallurgical side, the question 
of the extended industrial use of blast, furnace gas is of much 
importance. On this, according to such authorities as Mr. 
Harbord (who was one of the members of the Canadian 
Commission on the Electro-thermic Treatment of Iron Ores), 
depends the possibility of electro-metallurgical industries in 
this country. Beyond these, there seems to be an even. wider 
field. Why should not a syndicate of furnace owners—say, 
in Cleveland, or in the Glasgow district—arrange to furnish 
to a central generating station a definite volume per diem of 
furnace gas, for conversion into electrical energy for traction 
and power purposes generally ? 
ticular works might be met either by isolated generating 
plants or from the central station. 

There is, of course, a rather widely spread view, from 

which gas engine builders dissent, that the gas engine 
has not yet reached a sufficiently high state of evolution to 
justify character in this country. Unless German and 
~ Belgian firms generally are doing rather more than burning 
their fingers in the matter, we are woefully behindhand 
in the United Kingdom in regard to the use of furnace gases 
in internal combustion engines. Why not, therefore, a select 
travelling commission to investigate the whole matter, the 
expenses of which might be borne by the four leading 
engineering institutions ? 


AS we mentioned recently, a proposal 
has been brought forward by Dr. F. W. 
Alexander, medical officer of health to 
the Metropolitan Borough of Poplar, to the effect that elec- 
trolysed salt, water shall be employed for disinfecting purposes 
in the borough. The proposal, in fact, is to revive the Hermite 
system, of which so much was heard about 11 years ago. 

The process was actually adopted at various places in this 
country and abroad, and is still in use in Ipswich and at 
the Royal Victoria Hospital, Netley. In the former case 
the system is employed for disinfecting and deodorising the 
sewage of the town, while at Netley, we are informed, the 
fluid is supplied to the lavatory services and sanitary appli- 
ances throughout the Hospital, keeping them free from all 
objectionable smell. 

The Hermite system was originally associated iu this 
country with the name of Paterson & Cooper, and there is 
little room for doubt that it was one of the factors contribut- 
ing to the dissolution of that once well-known firm ; but it 
is important to remember that the catastrophe came about, 
not through the use of the system for sanitary purposes, but 
through its failure as a bleaching agent in paper manu- 
faeture, for which it was primarily intended. Hundreds of 
thousands of pounds were spent upon this project, with the 
most disastrous results. 

On the other hand, there is no doubt whatever as to the 
efficiency of the electrolysed fluid.as a powerful and quick- 
acting sterilising agent and deodoriser, and the only question in 


Sanitation by 
Electricity. 


this connection is as to the cost of maintenance and working. - 


In Dr. Alexander's report no detailed estimate is given of 
the cost of adopting the Hermite process as compared with 
the existing system, but figures are put forward which 
indicate a very -great saving, the cost of 440 gallons of 
disinfecting fluid (for materials and electrical energy) being 
given as only 11s. Jd. The cost of labour and capital 
charges are not dealt with, but probably these would amount 
to as much more, giving a total of, say, 22s. as compared with 
£15, the present outlay. It is not proposed, at present, to 
treat sewage, the intention being to distribute the fluid in 
bottles instead of the carbolic and other agents now in use. 

There appears to be no reason for anticipating the failure 
of the process, as the system is neither new nor untried, and 
the progress of the proposal will be watched with interest. 

Some years ago a similar, and probably identical, substance 
was on sale in bottles under the somewhat misleading name 

of ** Electrozone.” 


The needs of their par- 


THE OLYMPIA ELECTRICAL EXHIBITION. 
(Continued from page 552.) 


J. H. Tucker & Co. 


Messrs. Tucker's specialities in the way of electric fighting 
accessories fill a good-sized stall at the Exhibition, and include all 
manner of well-made fittings, such as small switches, wall sockets, 


\ 


| | 
Fia. 53.—WATERTIGHT WALL SOCKET, 


plugs, fuseboards and cut-outs, together with examples of heavier 
switches. 

Of these we may specially mention the watertight wall sockets of 
tbe -two-pin type (fig. 53). In these a china interior is 
fitted into a cast-iron box, the sockets being sunk in and isolated in 
the china. . 

A brass cap, with a rubber joint ring inside, is provided, which 
screws over the terminals and centre, effectually preventing moisture 
from entering. The case is tapped to take iron conduit. 


Fira. 54.— STANDARD IRONCLAD SWITCH. 


Of the heavier switchwork, the firm's standard. double-pole knife- 
switch enclosed in a cast-iron case is a typical example. The 
break is a long one, and independent of the handle movement. 

The fittings are carried on a china base, the leading-in holes 
being fitted with insulating bushes, and an -earthing terminal 
provided. This switch is designed for 500-volt requirements, and 
no one can quarrel with its workmanship. 


Mountain & Gibson, Ltd. 


Messrs. Mountars & GiBsON's stand is devoted to tramway 
specialities, including radial and heavy railway motor-trucks 
(see ELECTRICAL Review for August 4th), trolleys, life-guards, 
brakes and other matters dear to the tramway man and not without 
interest to the visitor. 
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Marryat & Place. . 


The obvious difficulty of exhibiting an actual electrical instal- 
lation at Olympia has been brilliantly circumvented by Messrs. 
MarryaT & PLACE, who have one of the most popular shows in the 
building, consisting of two electric furnaces. One of these is of the 


The Pyrophone Co. 


If one could summarise the wholé of the exhibits shown at 
Olympia, and devoted to fire protection, the result would be 
astonishingly comprehensive; much of the apparatus is, of course, 
non-automatic, and among the automatic devices the above com- 


- 


Fia. 55.— MotissaAN LABORATORY FURNACE. 


Moissan laboratory type, capable of absorbing 250 H.P. at full load | 


(1,000 amperes x 200 volts). The lining consists of magnesia and 
carbon, and is renewed daily. The electrodes are of round carbon, 
2 in. X 36 in., and can be instantly separated np to a distance of 
14 in. A feature of the furnace is the ellipsoidal roof cavity, which 
acts as a reflector, concentrating the heat rays from the arc 
on the crucible below. -As in Moissan's classical experiments, 
the furnace, which we illustrate, is used for melting iron rod, 
which is introduced into one of the carbons as a loose core; the 
drops of molten iron fall through a hole in the bottom of the furnace 
into a bath of water and mercury, by which they are suddenly 
cooled, and the carbon absorbed by the iron in the arc, being 
subjected to enormous pressure whilst still at an extremely high 
temperature, crystallises out in the form of minute diamonds. The 
process, however, of isolating the latter is not carried out, the 
diamonds being taken on trust. l 

In conjunction with the operation of the Moissan furnace, the 
Féry radiation pyrometer is being used to measure the temperature 
of the interior. This instrument is made by the Cambridge 
Scientific Instrument Co. The firm also show an open arc two-pole 
furnace, suitable for raising 4-cwt. charges of iron to the necessary 
temperature for steel production. The exhibit is a model intended 
only to show the principle upon which the highest grades of tool 
steel are produced in existing installations. Messrs. Marryat and 
Place publish an interesting booklet on the Electric Furnace, copies 
of be may be obtained gratis in exchange for visiting or trade 
ca 


A. Blackmore and the Birmingham Gúild of 
Handicraft, Ltd. 


“ Far from the madding crowd," or to be more explicit, in the 
gallery of the Exhibition, can be seen a novelty in electrical installa- 
tion work in the shape of Blackmore's dead wiring system, for which 
patente are pending. This is practically a remote control system 
applied on a small scale to house wiring. i . 

A specially designed double-pole switch and fuseboard is fixed 
at the entrance of the supply mains ; the switches are actuated by 
a powerful electro-magnet, which receives its excitation from the 
lighting mains through a local circuit. This magnet is actuated 
through a series of smaller relay magnets, worked from a battery 
at low potential; the controlling circuits for the individual relay 
magnets (and corresponding lighting circuits) run to the various 
rooms of the building, where ordinary bell pushes are used for closing 
them. 

Thus in an ordinary way, when the lights are not in use, the 
whole of the lighting and wiring beyond the control board is dead, 
and fire risks, leakage, &c., are obviated; further, the lighting of 
one lamp only energises that particular circuit. 

For staircase and corridor lighting the controlling pushes can be 
used in parallel for any number of positions, thus avoiding the 
ordinary complications of such cases. Master switches for con- 
trolling the whole or any section of the installation can also be 
arranged with indicators, if desired. — . 

Those interested in large installations would do well to visit the 
stand, which is wired on this principle, with handsome fittings 
supplied by the BIRMINGHAM GuiLD OF HANDICRAFT, LTD. 

The fittings also are well worth inspection, if only to see the 
combination of artistic treatment with mechanical detail in con- 
struction, for which these makers have earned so excellent a 
reputation. 


Fic. 56.—PvRoPHoNE DIFFERENTIAL DETECTOR. 


pany'sapparatus is both novel and interesting. The Pyrophone 
gives, first of all, a “ danger call," and then a “ fire call”; it also 
gives a “trouble call” in the event of the system falling out of 
order. The latter feature is an important one, as a fire detecting 
apparatus out of order is a positivedanger.| w i 

The detector consists of a differential and a fixed part; the 
former, which we illustrate, is in the form of a closed glass tube, 
half filled with mercury, on the top of which is a liquid with a low 
boiling point. One branch ofthe tube is covered with insulatin 
material; two platinum wires enter the non-insulated branch, an 
one leads;from the insulated branch of the detector tube. 


Fic. 57.-—PyvnoPHONE INpicator. 


The apparatus works on the closed-circuit system, and a sudden 
rise in temperature causes the volatile liquid to evaporate, driving 
down the mercury below the first wire, breaking that civcult and 
giving a “ danger " call; a continued rise in temperature causcs the 
mercury to fall below the second wire, breaking that circuit and 


giving a“ fire" alarm. 


The fixed portion of the detector is of very similar construction, 
but the entering and leaving wires are somewhat differently 
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arranged ; it also gives a “ danger” and “fire” call. The differential 
and fixed parts are connected in series with the indicator apparatus, 
and are mounted on a porcelain base covered by a screen, the full 
size of the detector being 44 in. X 3 in. . 

Our second illustration is of the indicator apparatus, where will 
be seen two relays mounted on the lower portion. The right-hand 
relay has two armatures, one of which drops on the breaking of the 
auxiliary danger circuit, and the second on the complete severance 
of the circuit at the second wire, when a fire call is given. If, 
through mechanical causes, a complete break occurs in the circuit, a 
local circuit is arranged to drop a “ trouble" indicator instead of 
the “fire” call. At the moment when either of the above three 
calls is given an auxiliary “group ” indicator falls, showing the 
exact locality of the trouble or fire. Similarly, “earth” and 
“battery ” indicators fall in the event of failure in those directions ; 
the “ battery " and “ group” indicators, however, are not shown in 
our illustration of the indicator. 

The fire call is accompanied by the ring*ng of a loud-toned bell, 
while for other calls a semi-toned bell rings. 

. The indicator board illustrated is for one group of detectors, and 
it can be extended downward for any number of groups. This 
system has only recently been taken up in England by the PyRo- 
PHONE Co., of 52, Queen Victoria Street, E.C. 


G. Braulik. 


- Mr. G. Bravuix, of Upper Thames Street, E.C., has two stands, 
one in the central avenue, and the other under the gallery. Both 
of them have material enough on view to occupy and interest 
the visitor for many hours. The one under the gallery shows a 
Hillenbrand suction gas engine running. The working of this 
engine is similar to that of the ordinary modern suction 
gas plant. The gas for driving the engine is obtained from 
a current of atmospheric air saturated with steam, which is 
drawn through a layer of incandescent anthracite. The newly 
made gas is cleaned in the scrubber and mixed with air before 
entering the combustion chamber of the engine, where it 


, 


Fic. 58.—HILLENBRAND SUCTION Gas ENGINE. 


=" AT 

is ignited, in the cylinder,by means of an electric spark. The 

: Aor nom on the well-known“ Otto” cycle. The cylinder is in 
-æ sloping position, but the valves are placed vertically. For 


. electric power purposes the engine is supplied with an extra heavy 


fly-wheel, giving greater uniformity offmotion. Owing to the 
compact construction of the plant, the gas generator, scrubber and 
engine itself being all combined in one, the space occupied by the 
plant is very small. By a special cooling process the consumption 
of cooling water in the water jacket is reduced to from a quarter to 
a fifth of the quantity necessary in other makes, which further 
reduces the cost of running. The different parts of the plant being 
close to each other, junctions with larger sectional areas can be 
used, increasing the efficiency of the engine. The plant shown is 
rated at 5 B.H.P., and with it, it is said that the cost of fuel for 
10 hours continuous working at full load is about 6d. per day. 
Coupled. to a dynamo it will light 50 16-c.P. lamps. - 
@Mr. Braulik had at the same stand a demonstration of Kryptol— 


his new resistance material for electric heating, which is being | 


applied to hot plates, combustion, crucible and muffle furnaces, 
drying ovens, éc. Wienert arc lamps, including a “flame ” type, 


ph aphic arc lamps with time limit attachment and portable 
electric drills, were among the other exhibits. At the other stand 
there is a great variety of electric measuring, telephone, fire alarm 
bell and similar apparatus, innumerable clectric light fittings, 
electric clocks, and so on, which we unfortunately cannot here 
particularise. 


The Western Electric Co. 


The Westers ELnEcTRIC Co. has earned for itself a reputation 
second to none in telephone work, a fact which an inspection 
of the telephone section of the company's stand makes clear. The 
exhibits of this department include telephones for the house and 
the office, for tramways and railways, for mining and military pur- 


. poses, for fire brigades and police patrol stations, in fact, telephones 


for all conceivable purposes; these are again adapted for use in 
connection with this company’s “central battery " system or the 
older “magneto” and “ battery call" systems. It is, of course, 
impossible in the short space at our disposal to do more than briefly 
describe the most novel features of the exhibit. ; 

-A novel instrument is that known as the No. 2 Private Branch 
Exchange. This is a “ central battery " intercommunication system 
arranged so that any pre-arranged number of the local stations may 
be put, when desired, in connection with the exchange line. Con- 
nection is made without the intervention of an operator by the 


Fic. 59.—FOLDING TELEPHONE: WESTERN, "ELECTRIC Co. 


simple method of depressing a key, which remains locked down 
until another connection is desired. The economy of this system 
and the uses to which it may be put are obvious. 

The fire alarm boxes shown are arranged to repeat automatically 
the number of the station in “ Morse code " to the fire station, where 
it is received on a “ Morse inker.” A Morse tapper is provided for 
sending messages when testing the line or inspecting the instru- 
ments, and a jack is provided so that a portable telephone may be 
connected at once with the line, for giving reports to the station, 
or ordering up more engines, as the case may be. The door is pro- 
vided with a handle which, as soon as it is turned to open the door, 
actuates a loud sounding gong to attract the attention of the police- 


‘man on point duty, so as to prevent the box being fraudulently 


used. 
The telephones for railway use are known as " composite gets," 
and are arranged for sending messages both telegraphically and 
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telephonically. “They are'designed'for carrying in the “brake van " 
of special trains, so that in case'of necessity communication can be 
at once established with the nearest office. The set is complete 
with a bamboo pole about 18 ft. long. (made in three sections for 
convenient transportation) for '' tapping ` the telegraph or telephone 
lines. A small model common battery switchboard serves to illus- 
trate a central telephone office equipment / the energy for operating 
it, as in the case of all common battery exchanges, is generated by 
one of the firm's special telephone motor-generators (fig. 60), which 
differ from ordinary lighting machines in the arrangement of their 
armatures and commutators; the armature is "form" wound 
and the commutator is arranged with a large number of segments to 
eliminate the noise caused by “commutation " of the current. The 
ringing currents used in connection with telephone exchanges are 
generated by the “ Ringing Dynamotor " mounted at the end of the 
motor-generator. . i i 

Numerous examples of wall pattern magneto switches, cordless 
switchboards, annunciators, burglar alarms and allied material are 
on view. The large collection of rolled condensers for all purposes 
and of all sizes and capacities, and a neat little annunciator 
known as the Dandy register, for indicating at the office whether 
the various tenants in a flat or mansion are “in” or “out,” are 
items of special interest. 


- , ` - 


Fic. 61.—Powkr SWITCHBOARD: WESTERN ELECTRIC Co, 


As representative of the work of the other depart- 
ments of the firm, a switchboard (fig. 61) has been erected, 
which deals with both the alternating and continuous current 
supplied for working the lights, motors, ceiling fens, &c., on 
the stand. 

A popular attraction is a motor-driven sewing machine, with 
a friction drive; the pressure of the foot upon the treadle 
gradually turns the body of the motor round, so that the driving 
wheel of the sewing machine comes into contact with the larger 
periphery of the friction wheel, resulting in 4 corresponding 
increas in speed. In this manner any variation of the speed 
(witbin certain limits) can be obtained, The removal of the foot 
from the troadle causes the motor to assume its normal position, 
nud automatically applies a brake to the driving wheel of the 


sewing, machine, arresting its motion instantaneously.. The com- 
pany's cable department is also well represented on the stand. 


"The Sterling Telephone and Electric Co. 

Under its new-title, this, our old friend the Berliner Telephone 
Manufacturing Co., provides one of the most complete telephone 
exhibits to be found at Olympia. Telephones, switchboards, electric 
bells, indicators, bell pushes, fire alarms, &c., in numerous patterns 
and for every purpose, are on view; many of them being novelties, 
are of special interest. ; 
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Fic. 63.—STERLING Co.'s FIRE ALARM BOARD. 


The Parlyphone and “ Twencen " domestic telephones are handy 
little instruments for attaching to ordinary bell circuits. The 
“ Hygienea,” the pioneer of hygienic hand-combination instrumenta, 
which was described in the ErEecTRICAL Review of Sept. 25th, 1905, 
and which, in dispensing with the mouthpiece, marks a step in 
advance from this point of view, figures very  proininently, 
and is well worth inspection. The up-to-date “Sterling” patent 
intercommunication telephones, and the excellent exhibit of 
portable military and rifle range instruments wjl] also claim the 
attention of the visitor, 2 J 

Many examples of telephone switahhoards are on view, in which 
tho latest improvements are incorporated ; a periculeny interest» 
ing pattern ie the combination table switchboard, constructed in 
the form ofa secretaire, and urrangod for the operator to carry 
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on current work at the desk, in addition to attending to the 
telephone. 
- In one pattern a typewriting machine is fitted, the operator 
being also provided with a head-dress outfit, so that she can receive 
and take down all letters through the telephone. The machine is 
mounted on a disappearing ‘platform, which envelops it when not 
in use. - 

Among the numerous fire alarm devices on view, the “ Sterling” 
combincd telephone and fire alarm system is specially noteworthy. 
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Fia. 64. —CownpiNATION. SECRETAIRE-SWITCHBOARD. | 


This system is adopted for use in large public buildings, where by 


the addition of a common return wire to an existing ‘“ Sterling” 
central battery telephone system, the lines, annunciator and battery 
can be used for the fire alarms. 

The central station equipment includes an operators telephone 
(fig. 62), and a central battery switchboard, with a visual fire 
signal, electro-magnetic cut-off switch, testing generator and 
alarm bell (fig. 63). "The latter can be replaced by a number of 
scattered bells arranged to ring simultaneously. An alarm can be 
immediately localised on the telephone switchboard, and a means 
for discriminating between telephone and fire calls which occur 
simultaneously, is provided. 

This arrangement provides an obvious economy in wiring and 
apparatus, and owing to the telephones being more or less always 
in use, any failure or breakdown would be easily discerned. 

A noteworthy exhibit is part of the exceedingly elaborate fire 


alarm apparatus which is to be installed at the Ritz Hotel, in- 


cluding an ingenious patent alarm box, which gives the alarm on 
the glass being broken, but can be opened for inspection without 
giving an alarm. For particulars of this apparatus we must refer 
the reader to the exhibitors, E 


Union Electric €o., Ltd. 


The Union Exvectric Co. provides an attractive display of the 
four classes of apparatus in which it specialises, viz., dynamos and 
motors, arc lamps, switchgear and measuring instruments. The 


n 
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Fic. 65.—Unton Co.'s REMOTE CONTROL SWITCH. 


various examples of p.c. and three-phase a.c. motors on view and 
working, are representative of machines supplied by the company, 
which range up to 1,400 kw, in standard designs, 

Union are lighting is prominent in many directions; both outside 
and inside the Exhibition hall, the Excello arc lamp can be ver 
much seen in operation, These lamps run foyr in series on 220-volt 


circuits ; the’mean hemispherical {candle-power of each is 3,300 and 
the burning hours 18. p 

The firm’s arc lamps are also utilised in lighting numerous stalls 
in the Exhibition, including, of course, the makers’ own 
stand, where their number and diversity of pattern and purpose 
cannot fail to strike the visitor. Special mention may be made of 
the two monster “ Excello " arc lamps burning at this stall, which 
are rated at a m.h. candle-power of 20,000. ew UE 

The switchgear on the stand, is adapted for both H.T. and L.T. 
working, the latter type of apparatus) covering a range up to 6,000 
amperes. The switches are all provided with special breaking 


" Fig. 66.—Union Co.'s. DOUBLE-POLE KNIFE SWITCH. 


devices, either in the form of a quick motion finger or a magnetic  . 
blow-out. The H.T. switchgear on view, is designed to deal with - 
pressures up to 12,000 volts. 3 

We illustrate a remote control switch, which the, firm supplies 
for switching on or off, one or more circuits at a distance, by means 
of either a high or low voltage operating circuit.’ The essential 


Ftc. 67.— AUTOMATIC INTERVAL SWITCH. 


parts of the switch are a quick make and break switch, controled by 
spring mechanism, and worked through a solenoid and plunger by 
a small auxiliary operating current. The operating circuit can be 
closed by means of a contact clock or a contact maker. 

An interval switch, for automatically switching off at a given 
interval of time after switching on, the lighting of cellars, staircases, 
corridors, &c., and places likely to escape attention, is illustrated 


‘in fig. 67. 


" W. & T. Avery, Ltd. ' 


The principal item on Messrs. W. & T. Avery's stand is the 
" Avery " patent automatic weighbridge, which automatically adds 
up the net weights and records them on a dial, also counting the 
number of truck loads passing over the machine. Skilled labour is 
thus done away with. The weight of each load can be separately 
indicated, if desired. Obviously all the trucks must. have the same 
fixed tare weight, to which the machine is balanced, so as to 
record only the net weights. | . 

Another interesting exhibit is Avery's patent impact testing 
machine, by means of which the [capability of any material to 
withstand shock can be determined. In this machine a pendulum 
weight is raised to a given height, and is allowed to swing and 
strike the test piece ; the latter is fractured in one blow, and the 
number of foot-pounds of energy absorbed in the; process is auto- 
matically indicated on a scale. 

The firm's well-known standard automatic weighing machine for 
coal is also shown in operation. 


Drake & Gorham, Lid. 


The exhibit of Messrs. DRAKE & GoRHAM—accommodated on no 
fewer than five of the allotments designated as “stands "—is of a 
varied character, ranging from a suction gas plant to a “real 
elegant," dining table, and from the Phillips commutator grinder 
to an electric sewing machine, The gas producer is of the Dowson 
type, and is driving a gas-dynamo of 8 xw. Pumping, churning, 
cream-separating, horse-clipping and chaff-cutting machines are 
shown, driven by electricity, and the Holden magnetic clutoh js iu 
operation in connection with one of them, New types of Jandus 
lamps are used to light one of the stands, while various patterns of 
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Nernst lamps, and a bank of tantalum lamps, are exhibited. An 
oil engine, a push button lift, a standard switchboard, and a highly 
artistic display of decorative fittings, are included in the exhibit, 
which is well calculated to interest and enlighten the owners of 
country houses, of which Messrs. Drake & Gorham have fitted up so 
many, as well as other classes of consumer. 


Exhibition Power Plant. 


Exclusive of the outside supply of energy to the Exhibition, 
which is on the alternating system, a steam dynamo has been in- 
stalled for supplying direct current to those exhibitors who may want 
it, and this isthe only steam-driven generator running on load in the. 
hall. The engine is one of Messrs. Davey, PaxMan’s well-known 
"Peache" type, a three-crank compound, capable of developing 


' Fic. 68.—PEaAcHE-PARKER STEAM Dynamo. 


440-500 H.P. on normal load, when running at 325 r.p.m. The 
diameters of the cylinders are 11 in. and 22 in., with a stroke of 
12 in. The generator is of Messrs. THOMAS PARKER'S make, direct 
coupled to the engine. It is a 10-pole machine with an output of 
1,150 amperes at 250 volts. 

Both the engine and generator were assembled in the Exhibition 
for the first time, and ran under steam on the first and succeeding 
nights without a hitch—a performance upon which both firms are to 
be congratulated. 


Brockie-Pell Are Lamps. 


The stand of the BROCKIE-PELL Arc Lamp, LTD., is brilliant with 
the rays shed by a large number of the company's lamps, which 
maintain the high reputation so long held by them. No special 
novelty is shown, but the company is making both open and 


Fic. 69.—SInNGLE ENCLOSED * BRocHIPEL " Anc Lamp. 


enclosed types, under the direct supervision of Mr. Brockie, in 
various styles. 
with ornamental copper case. 


James Dickson, 


A full collection of dynamo and motor brush specialities—the 
" Tieciton "— which are employed Jin many electricity supply works 


We illustrate one of their single enclosed lamps, 


in London and the provinces, is displayed by Mr. James DICKSON, 
of 48, Gray's Inn Road, W.C., who also shows wire guards for | 
electric lamps, and wire frames for lamp shades. The firm 


‘specialises in wove wire gauze in all metals, meshes and strengths. 


Le Carbone. 


A great variety of carbon brushes is shown by LE CARBONE, as 
well as hard refractory carbon blocks for switchgear, lightning 
arresters, resistances, &c. Primary batteries of numerous patterns 
are also exhibited, and carbon trolley wheel bushes, for which a 
long life is claimed. “9 


D. Santoni & Co., Ltd. 


A large variety of the firm's well-known intense flame arc lamps, 
in various patterns and sizes, and for both alternating and direct- 


Fic. 70.—Santont FLAME ARC LAMP. 


current, are prominent at this stand; and together with the 
numerous specialities in the way of fittings, bells, instruments, 
carbon blocks and insulating varnishes are well worth inspection. 


Armorduct Manufacturiog Co., Ltd. 


At the stand of the ARmMorpuct Co. there is a large assort- 
ment of conduits and fittings of various types, showing suc- 
cessive stages of manufacture, and a variety of junction boxes 
adapted for requirements of all kinds—flush, knock-out, screwed, 
slip-joint, &c.—including malleable fittings squashed flat, to show 
the ductility of the metal. A new form of “ knock-out” junction 
box for close-joint tubing is of special interest, and is illustrated 
herewith (fig. 72); in this pattern the “ knock-outs " are placed about 
4 in. from the external opening to allow room for the end of the 
tube. Wires and cables and insulating materials are also shown 
in various stages of manufacture. A #-in. welded tube bent cold 
many times round a cone measuring only 2 in. in diameter at the 


T zm 


Fic. 71.—ARMORDUCT HAND-DRILL. 


apex, without flattening or cracking, illustrates the quality of this 
material. A neat little hand drill, consisting of a 3-H.P. motor 
geared to a Morse drill, is exhibited; this weighs only 9 Ib., and 
drills holes of any diameter up to 8 in. It has three speeds, 
ranging from 835 to 1,730 r.p.m., the speed variation being pro- 
duced entirely by gearing contained in the case, and running in oil. 
The magnet is of steel, and the non-magnetic parts of aluminium 
alloy. In the plug is an ingenious little overload cut-out, which | 
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also indicates when the limiting load is about reached. Another 
novelty is the '' Blaze” flame arc lamp, with differential control, 
and a device for cutting out the shunt coil when the carbons are 


Ls » 


' 
' 
L| 
L| 
' 


Fic. 72.—ARwoRDUCT JUNCTION Box. 


burnt out. The construction is simple, and the parts inside the 
lamp are nickel-plated to prevent corrosion. These lamps burn well 
four in series on 220 volts. 


Callender’s Cable and Construction Co., Ltd. 


Messrs. CALLENDER's have erected a model colliery pit road, to 
show how their patent cable clips are used, and a shaft, to illustrate 
how their casing is installed. Their vulcanised bitumen insulated 


Fig. 73.—CALLENDER-WanD CuT-oUTs. Fic. 74. —FEEDER PILLAR, 


cable is specially suitable for colliery work, being light and incor- 
rodible. Samples of all their rubber, bitumen, fibre and paper- 
insulated cables are shown, with numerous joint and disconnecting 
boxes, feeder pillars on their new double insulation system (already 


described in our articles on the Tramways Exhibition), and'cut-outa. 
One feeder pillar we illustrate (fig. 74); this is intended for Tucuman, 
South America, and provides for feeding fouroverhead circuits. It 
will be seen that the pole passes right through the pillar, which is 


otherwise equipped on the same principle as their posed pillars. 
The whole of Messrs. Callender's cut-outs have been restandardised ; 


Filled with compound. 


Sweating glands. 
Fic. 75.—ExTRA Hian TeNwstoN Divipine Box. 


we illustrate two of them, one of which explains itself, whilst the other 
isso arranged that the wire itself, held inspring lugs, is pressed against 
the terminals, without the aid of any screws, and can be renewed 
when the box is opened without the slightest danger of shock. It 
also acts as a switch. The remaining illustration, fig. 75, shows 
an extra high-tension dividing box, which is filled with bitumen 
compound, and is suitable for connecting overhead with under- 
ground mains. The whole exhibit is worthy of close examination. 
(To be continued.) 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


The Electro-Deposition of Copper. 


My attention has been called to Mr. Harry Ellis's letter 
in your issue of October Gth. I have always understood 
that at the works at Schladern-on-the-Sieg the Elmore pro- 
cess has been greatly modified, and that the smaller sized 
tubes are made by a process of casting and drawing, and are 
not electro-deposited and burnished by the Elmore process. 
I shall therefore be glad to learn from Mr. Ellis if all the 
tubes he refers to are made entirely by the Elmore burnish- 
ing process. 

Sherard Cowper-Coles. 

Westminster, October 7th, 1905. 


Electrical Exhibition. 


I notice in your present issue, dated October 6th, that 
you state you have a complaint to make with somebody, and 
mention the Hammersmith Borough Council Electricity 
Department. ` 

You mention as a fact that the demonstration of electric 
cooking was unable to be carried out owing to the lack of 
current for this purpose. Tam sorry you have made this 
statement without first ascertaining the facts of the case, 
and had you made application to anyone in authority you 
would have been informed that it was not the lack of current 
which prevented the demonstration being carried out. Asa 
matter of fact, there are three mains serving the lecture 
room, and full pressure was maintained on all these mains 
the whole time, so the supply was available for immediate 
use. 
You mention also that this is not the only complaint 
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about the supply of electricity. [f you make inquiries you 
will find. that if anyone has been unable to obtain a supply, 
it is entirely due to their neglecting to order same. A great 
many exhibitors did not make up their minds until a day or 
so before the exhibition ; in fact, the Saturday before the 
opening T found it necessary to order no fewer than six dozen 
more meters and fuse boxes. This in spite of the exhibitors 
being continually circularised asking for full particulars of 
the supply they wonld require, 80 that | could make suitable 
arrangements for connecting. up. 

I trust that you will take an early opportunity of with- 
drawing the stateinents made, as upon. inquiry you will find 
them to be erroneous. 

| G. G. Bell, 


Engineer und Manager. 


Hammersmith Electricity Department, - 
Oclober 6h, 1905. 


[On Monday, October. 2nd, a message was received 
at this office “inviting us to attend. ab Olympia. ut 
a demonstration of electric cooking at noon, We laid 
aside other pressing matters and went. But when we 
arrived there could be no demonstration because. the 
arrangements were not completed for supplying current to 
the apparatus. We have since read somewhere that. tlie 
switchboard was not completed. Then why were the 
Invitations issued? Surely we had reason. to make 
complaint “against somebody " under such circumstances ! 
Mr. Bell has disclaimed all responsibility, and we are 
content so far us his department is concerned to accept 
his statement.— Eps. E.R. ] 


Booth’s Cirens. 


With reference to your note dealing with the system of 
circus arrangement of cross-road traffic, ar advocated by Mr. 
Booth, it may be of interest to some of your readers to know 
that a similar method was tried and discarded on. the South 


London Tramways, at one of the large crossings, about - 


30 years ugo. 


Kentish Town, N.W. 
Ovlober 9th, 1902. 


W. H. Jolinson. 


Starting Steam Turbines, and Afterwards. 


Od have read “ Britisher’s " reply ito my letter, and. note 
that he states. that when the shrouded. blades come into 
contact with the outer case, only one shroud is affected. 
Surely, if one comes into. contact, it must wear itself. down 
and allow another to meet the same trouble next time. 

There is no doubt that a steam turbine can be made to 
give a good initial steam efficiency. Bunt what happens 
inside after the turbine has been started is, I consider, 
of still greater importance. One would think that if the 
blades were fixed in a mechanical manner it would be im- 
possible for them to become completely stripped, shrouding 
or uo shrouding. 

| wonder whether * Britisher " lias ever considered the 
loss of. steam through the dummy piston rings in a parallel 
flow turbine altogether apart from the leakage between the 
blade clearances» The live steam wasted for. balancing 
purposes alone becomes an alarming quantity as the faces of 
the dummy rings grind away. Moreover , has * Britisher *” 
considered the pitting effects of the steam which also tends. 
to assist the wearing away of metallic surfaces 7 

It seems to me that * Britisher" will admit there is. 
faulty design somewhere in the turbine he champions, and 
it should set “ Britisher " and other makers of turbines: 
seriously thinking how to enhance the repntation of a British 
industry instead of [n opliesying the diseomfiture and chagrin 
of uuy one who dares to presume to keep out of a well-worn 
rut, prescribing one unparalleled flow of mechanical diffi-- 
culties. 


No, sir. The present design of turbines made in this. 


s 
country must be altered, so as to enable the clearances to be 
taken up and adjusted (preferably on a flat surface and not 
on diameter, as in the modern practice). 

The turbines mentioned by Eds. E.R. are ** impulse” 
turbines, and the action is entirely different from that of 
the Parsons and Willans. 

Greaser. 


“ Hygienic ^ Telephones. 


We were greatly amused at the article which appeared in - 
the Evening Standard of the 6th inst. under the heading of 
* Hygienic Telephones.” — In this we were told that for some 
time past the G.E.C. have been experimenting with a view to 
producing a telephone which would overcome the objection 
of an instrument capable of harbeuring the germs of disease, 
and that, as a result of their meritorious labours, they have 
produced, and are now exhibiting in their private office at 
their stand at Olympia, one pair of their new “ Hygienic " 
telephones. 

Now let us see how long this enterprising firm have been 
experimenting in the direction above stated. To one Press 
representative, at least, a G.B.C. official. stated that their 
attention was only attracted to the subject by the corre- 
spondence in the papers on insanitary telephones, and that 
they then put their heads together and produced this pair 
of “ hygienic " telephones. Since the correspondence having 
reference to the question only appeared in the papers some 
12 days ago, we may place the duration of experimental 
research at the same period. Is this what one would call 
experimenting for some time past? How delightfully naive 
are the G.E.C.! — From the articles in the Evening 
Standard and the Daily News, the public are distinctly led 
to believe that they (the G.E.C.) are the first to present an 
“hygienic” telephone. They certainly make an. obvious 
attempt to take the kudos unto themselves, which, con- 
sidering all the circumstances hereinafter mentioned, is, to 
Bay the least of it... Well, there ! Bluff is all very well, 
but I think the G.E.C. go too far, and much as I find it 
distasteful, I am obliged to place it on record that they have 
no tittle of claim to the place of honour which they would 
occupy as being the first. firm to offer an “ hygienic " tele- 
phone to the public. 

For weeks past my firm have extensively advertised and 
offered for sale the “ Hygienia” telephone, which we 
unhesitatingly say is the first hygicnic instrument ever offered 
to the British public. If numbers go for anything, we may 
Inform you that we have already manufactured nearly 10,000, 
the greater portion of which are sold for delivery. The 
G.E.C. cannot fail to have seen our advertisements in the- 
electrical Press, and also a large number of the actual 
instruments on our stand at Olympia. If, therefore, they 
have now decided to bring out a competitor to the 
“Hygienia,” why don't they “play the game," and go 
about it in an orthodox manner, instead of RINE such an 
extraordinary and quite unusual course. 


The Sterling Telephone and Electric Co., 


Late the BERLINER TELEPHONE MANUFACTURING CO., 
J. B. BIRNBAUM, Manager. 


London, E.C., Oclober 10th, 1903. 


The All-Steel Railway Carriage. 


Your correspondent ** Experience " must be au old gentle- 
vau with a wonderful memory to recall so vividly the 
terrible discomforts of steel’ railway carriages 50 years ago. 
Of the hundreds of thousands of people who have travelled 
on Mr. Cuningham’s steel cars on the Central London Rail- 
way during the past two years, not one has complained of 
being frost-bitten in winter or parboiled in summer. In 
fact. I do not suppose they even knew that the cars were 
steel. 


] must confess that until I read * Erpen ” letter I 


did not know that the manufacture of steel was so far 
advanced 50 years ago that railway cars could be made of it. 

No doubt the Brush Co. would be very much obliged to 
** Experience " if he would produce some record of the steel 
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cars of 50 years ago ; but, failing that, the company is not 
likely to be turned from its course in pushing the sale of 
rolling stock which both English and American practice of 


the present day shows to be in demand. 
| T. C. F. 


A Personal Statement. 


I notice in last week's issue of the ELECTRICAL REVIEW 
my name mentioned in the “ Personal” column.— Mr. 
Butler hag resigned the position of station engineer at the 
Dartford U.D.C.'s Electricity Works . . the salary 
is £100 per year, with house, fuel and light." That 
looks very nice iu print. I was appointed here as fitter- 
driver at 30s. per week and 8d. an hour overtime on 
November 25th, 1901; then on July 31st, 1902, I was 
made works' foreman, with a 5s. rise, to supervise the ex- 
tensions and the.men's work, maintenance of engines, boilers, 
pipe-work, &c., and also to take charge of the shift from 
3 p.m. to 11 p.m., and do the driving. I was asked by the 
chief to come and live in this cottage in December, 1903 ; I 
agreed on condition, that my wages were not reduced, but as 
we had to work overtime through insufficient staff, my over- 
time, worked to the amount of 8s. 6d., should go towards 
the house rent, the same iis I paid previous to coming into 
this, and from December 10th, 1902, till March 23rd, 1905, 
I have given on the average 9s. 103d. per week, and have 
had to use my own tools tu do the repairs. A set of drills 
and tops were bought a few months back. In August, 1904, 
the refuse destructor and sewage works were placed under 
my supervision, as two drivers were discharged to cut down 
expenges (their wages were 278. per week), and the two 
stoker-drivers received 2s. Gd. rise, which brought their 
wages to 30s. per week, to do the extra work. 

This is not the first time I have tendered my resignation ; 
it is the fourth time. Some weeks I have worked 70 to 80 
hours ; once I was on duty 354 hours, and the last 5 hours 
l kept the town's light going myself, attending to switch- 
boerd, engine, and boilers and stoking, and sent for the night 
men to come and relieve me, and yet I was told by one of 
the committee that 1 had got a good job, and I lived rent 
free. It has been so good that I have left it, and have had 
enough of central station experience to last me for some 
time, although I am looking for another situation to 
support my wife and.three children. I have 17 years’ good 
references, and a certificate for electric lighting and power 
distribution. 

J. T. Butler, 
s Works Foreman. 
Dartford, Kent. 
October 10th, 19095. 


Boiler Explosion near Truro. 


One person was killed and another injured by the above— 
a very modest result, taking into account the facts of the 
case. Even this result, however, was clearly shown to be 
due to the incompetence of a particular person who called 


himself an engineer—probably a “practical engineer," a - 


term dear to the hearts of those whose training has been very 
one-sided and imperfect. This case is but one of mauy 
which ought to be far more widely known, as then there 
would be more chance of the Government, or properly 


qualified engineers themselves, taking action and making it | 


illegal for any person to style himself an engineer and 
practise as such, unless his name were “ on the rolls” in the 
same way that: medical men's and solicitors’ names are. 
Architects and teachers of music have been making & move 
towards getting registration for their callings, though even 


without this precedent, engineers should be prepared to do: 


the pioneer work that their profession frequently requires. 
Surely engineering is important enough ? Is it not the 
framework and motive power of all modern civilisation ? 
Imagine the world without any bridges, raihkvays, steamships, 
docks, electric light and power, gas, telegraphs, engines or 
manufactories of any kind! Then why endanger life, and 
hinder progress and manufactures, by permitting incompetent 
people to practise’ Such persons have no reputations to 
lose, and no heavy professional training expenses to cover ; 
hence they offer—often in utter disregard for any etiquette 
—to do work at ridiculous fees, such as it is impossible to 


-in one series, however, but in 20 series. 


do the work well and safely for. In the case in point the 
* fee" was 1s. 6d. for inspecting and reporting on a portable 
engine and boiler! The public cannot judge, and, of 
course, are tempted to employ the cheapest man. | 

I shall be glad to hear from any engineers who sympathise 
with registration, and who are anxious to improve the status 
of the profession, with a view to taking some action. 


A, S. E. Ackermann. 
Westininster, S.W., 
Orlober 9th, 1905. - 


Defective Intelligence. | 


. T note with pleasure the item in the current number of 
the Revikw with regard to Messrs. Foster's success in secur- 
ing an order at Peckham Rye for their well-known arc lamps, 
but we note that these lamps are to burn 80 in series on 
200 volts, and if space permits I should be glad to see some 
description of' this system of are lighting in an early issue. 


Ern. E. Stewart. 
London, S.E., Orlober 9th, 1905. l 


[We did not say * 80 in series " ; we said the 80 lamps 
would be * burning in series," and so they will be. Not all 
It is difficult, we 
admit, to avoid an occasional double enlenfe ; witness the 
heading of this letter, which may apply either to our item 
of news which is in question, or—well, nothing that concerns 


us.— Eps. E.R.] | 


Some Arithmetical Questions for Mr. Byng. 


It is all very well for Mr. H. W. Wilson to speak of red 
herrings, and, at the same time, so to tufn the title of this 
correspondence as to make it appear that the onus of proof 
lies with Mr. W. Pollard Digby. After all, the original 
cause of the correspondence was Mr. G. Byng’s bombastic 
prophetic statement to the Press at the annual general 
meeting of his company; and it would be interesting to 
know why the mantle of this “ Profit " Jeremiah has sud- 
denly fallen on the shoulders of Mr. Wilson. Perhaps a 
further example of the * mutual confidence" we hear sò 
much about. But this by the way. | 

Now, Nis, if the true inwardness of Mr. G. Byng’s ° 
mandcuvres be examined, I am sure it would be found 
that he had his tongue in his check, and was 
saying, “ What fools these Englishmen are; they don't 
see what a gigantic advertisement I. am getting, and 
it all costs me nothing." At the risk of adding to Mr. 
G. Byng’s free advertisement, J would suggest that in future 
he sends his “dicta” to the publishers, like Mr. Raworth 
does ; and that “otherwise well-meaning ° correspondents 
avoid the temptation of unconsciously acting as amateur 
G.E.C. advertisement managers. If. Mr. G. Byng wants 
Protection for his goods, he must not expect Free Trade 


in advertisements. 
Veritas. 


I have no particular liking for arguments of the fu quoque 
order, but Mr. IT. W. Wilson's last letter is really a little 
bit too cool. Talk of red herrings— why, irs, if fishy 
metaphors are to be bandied to and fro, Mr. Wilson's inter- 
vention is ** very like a whale." Or, in view of his amend- 
ment of the title of the correspondence, his action has a 
parallel in that of the guinea fowl in an Uncle Remus story. 

But, for the reasons stated in my last letter, [ really 
cannot go into all the side issues of the fiscal question. I 
did not mean to answer Mr. Wilson's conundrum, but I did 
mean to suggest that his ideas on economic questions wepe 
somewhat crude. T do not feel inclined to withdraw my 
suggestion, particulamy in view of the reiteration of the 
conundrum * How is it possible to give preference to 
imports of a life-supporting nature without placing 


an import duty on imports of a non-life-supporting 
nature ?" I do not feel called upon to juggle 
with its sophistries at this juncture, but would 


observe 
a very bold man 
an agricultural centre like 


in passing that Mr. Wilson must be either 
to advance such theories from 
Stowmarket, or else be 
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lacking in a sense of #logical justice. He would 
“ protect" the manufacturer: by putting an import duty on 
imports of a non-life supporting nature, but would ignore 
the agricultural interest which other protectionist countries 
particularly foster. In this Mr. Wilson seems to be curiously 
out or touch with his fellow protectionists, English, German, 
and polyglot. My main reason, however, for making a 
rejoinder to Mr. Wilson is the question of the need of 
statistics of internal trade. This is one of the crucial points 
of the question. In my letter of August 26th, I dealt with 
the fact that such statistics were necessary. But Mr. 
Wilson’s memory is as faulty as his logic, or as deficient 


as is his knowledge of economic laws, and he therefore 


glibly suggests that I have * introduced the usual red 
herrings,” by referring to the matter in my last letter. 

Statistics of internal trade are necessary if we are to con- 
sider the facts of import and export trade in their proper 
relation to each other and to the needs of our population. 
They have, in fact, everything to do with the case. If Mr. 
Wilson believes that the, world can, when considering 
commerce, exist on two dimensions, he should, to be logical, 
affirm that’ in the manufacture of armour plates for our 
battleships, only two dimensions, either length and breadth, 
or one of these, ind thickness were all that was necessary, 
and lack of the third might be made up by a vending of 
Yarmouth bloaters, or recital of Tariff Commission reports. 
The third dimension is vital to a fair consideration of the 
case. I can only suggest that the repugnance to the subject 
exhibited by Protectionists is not unconnected with a fear 
of truth and a dread of a right sense of proportion, having 
the effect of demolishing their theories, which, being only 
the product of two dimensions, are the embodiment of 
flimsiness. . 


W. Pollard Digby. 
London, October 10th, 1905. 


Lead-Covered Wiring. 


Some time since [ read with much interest letters which 
appeared in your “ Correspondence” column respecting the 
merits and demerits of the steel conduit and wood-casing 
systems in wiring for electric light and power installations, 
but, as far as I can recollect, the question of the lead- 
covered system was left entirely out of the discussion. 

In Lancashire I find that lead-covered wiring is being 
strongly advocated by station engineers in preference to any 
other system. I agree that it may be hygroscopic when sunk 
under plaster, and that it is easily subject to mechanical 
injuries, but I shall be very glad to have the opinion of 
some of your readers on the matter. 

I may say I am a strong supporter of the steel conduit 
system. 

Cecil R. Whipple. 

Liverpool, October 10th, 1905. 


An Overcrowded Profession. 


I have read the letter of the editor of the Birmingham Uni- 
versity Engineering Journal which has appeared in your issue 
of the 6th inst., aud I must say I am unable to understand 
what meaning is intended to be conveyed in ‘the last three 
sentences of his letter, but believing that no discourtesy is 
meant, J will say no more. The fact is, I have taken much 
interest in reading about the Birmingham University from 
time ‘to time, and I heartily hope that the founders and 
people of Birmingham may have the satisfaction of seeing 
It increase in prosperity and popularity as the years roll by. 
I think, however, that the British public would be glad to 
know from the editor of the Birmingham University 
Engineering Journal whether his university undertakes to 
give the practical, as well as the technical, training in any 
one branch of engineering, so that the student on leaving 
the university can be given a certificate to say that he has 
completed a full course of five or six years’ technical study 
and practical work, and is thereby qualified to practice his 
profession, or to offer himself as a qualified man to any 
employer in need of a properly-trained man. This is what 
I mean by the words ** complete training." And I mean alsothat 
if there were twoor three large engineering colleges in England, 
with, say, one in Scotland and another in Ireland, where an 
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up-to-date first-class technical and practical training could 
be given, we should not have cause to stand in fear of being 
overtaken and beaten by any other country in either 
engineering skill, quality, or output. There could not be 
* many” such colleges, as the editor of the Birmingham 
Engineering Journal suggests, for the reason that not more 
than a small number could be made self-supporting. It is 
all very well to talk about technical instruction and splendid 
laboratories, but until the practical training can be given as 
well as the technical, the electrical engineering profession, as 
well as the other engineering professions, will continue to be 
overcrowded, disgraced and dragged down by incompetent 
and insufficiently trained men—men who will work for any 
pay as long as there are employers to take them, the quality 
of the work, breakdowns and the public safety, being of 
secondary consideration. Is it not true that there are only 
a few of the big engineering firms who will take any trouble 
over students from technical colleges? And is it not known 
to all that a firm which advertises for premium pupils has, 
as a rule, but little business on hand ? 


R. Browne. 
October 10th, 1905. 


Your recently-published correspondence on the over- 
crowded state of the profession has almost without exception 
been devoted to the eternal discussion of the relative merits 
of the different ways of training as an engineer. 

Fundamental as this question is, however, the differences 
of opinion that are manifested in regard to it incline one to 
the belief that its day of settlement is still as far out of sight 
as ever, and that the number of ways of qualifying as an 
engineer will always be tending towards the infinite. 

In my opinion the function of a technical college is 
simply to render aid to the student in acquiring a sound 
theoretical knowledge, and not to assure himself that he is 
receiving a practical answer to the question, * How can I 
become a practical engineer.” That such theoretical know- 
ledge is necessary cannot be denied ; but the manner of its 
acquisition, whether by private study wholly or by the help 
of correspondence or oral classes, is of small concern, pro- 
vided that the fact is realised that a ** complete training in a 
branch of engineering " is not being received. 

As you yourselves pointed out last week, the most essential 
qualification for an engineer is experience. This brings me 
to a point which I maiutain has an importance at least equal 
to that of the preliminary training. 

Granted that a young fellow has received his so-called 
“ training,” his next step is to obtain a post where he may 
draw a living wage, and yet, what is of more importance to 
him, experience. The majority at the present time take up 
central station work, and for the sake of illustration we will 
imagine our embryo engineer as a shift engineer in a works 
of moderate capacity. He will have much to learn ; but at 
the end of about two years, the limit will have been reached, 
the experience curve will be flattened, and his time will be 
spent in what has become routine work to him. 

Then it is that he must seck for a change, not necessarily 
because he is dissatisfied with his present conditions of 
employment, but because he must consider that it is time to 
move to another class in the school of experience. ‘This is 
the point that must be emphasised : Ais employers should nol 
ruin his future career by any selfish considerations, They 
should reflect that for the sake of the profession, men with 
varied experience are necessary. | | 

Unfortunately, several cases have recently come under my 
notice, of employers placing serious obstacles in the way when 
their assistants seek to better themselves. 

One flagrant instance, not 50 miles from London, is that 
of the chief who refuses testimonials to his shift engineers, 
and instead of speaking in their favour when referred to, 
replies that they are only nominally shift engineers, and 
have no responsibility. This, when they sign the log-book 
as in charge of their respective shifts, and accept all 
responsibility for them ! 

It is a pity that such things are done, not only because 
of the victims, but for the sake of the reputations of the 
chiefs themselves. du 

It would be a good thing if, on taking up a new position, 
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one made the stipulation that a testimonial should be given 
at the end of every 12 months. This would obviate the 
often disagreeable necessity of asking, and would indirectly 
benefit the whole profession. 
Perhaps others of your readers will give their views upon 
the matter. | 
Epsilon. 


~ 


Design of Instraments and Meters. 


After reading Mr. Edgcumbe's reply to my “homily,” I 
really began to wonder whether it had any reference to my 
letter ‘at all, à I found all sorts of information that was 
quite unasked for, and noticed the conspicuous absence of 
replies bearing on the questions raised. 

Mr. Edgeumbe refers to your issue of September 30th. 
I was not aware that the ELECTRICAL REVIEW was published 
both on the 29th and 30th of last month. I was at first 
tenipted to think that your issue of the 29th was meant, 
but it seemed presumptuous to impute so gross an error to 80 
painstaking a critic. 

Mr. Edgcumbe’s first thoughts were correct as to my 
meaning with regard to’ meters with “ball bearings" or 
* magnetic suspension." Ff should have said watt-/our 
meters. Truly, it is a matter to congratulate oneself upon, 
that really intelligent minds so readily appreciate one's 
meaning, in spite of its being so very obscurely hinted at. 

It is quite refreshing to note that Mr. Edgcumbe thinks 
my previous letter a huge joke; just let him read it again, 
and note, among other things, the latter half of the third 
paragraph, which reads :—‘ I wonder if the makers imagine 
that switchboard makers and users wish to complicate 
unnecessarily the wiring of their switchboards.” Will Mr. 
Edgecumbe answer this query, or will he not ? 


Again, does he not think that a pen using fuul ink, if. 


decently designed (and such things do exist) is preferable to 
an ** inkless" pen with all its attendant complications ? 

Mr. Edgecumbe is not quite sure that he understands the 
fifth paragraph of my first letter; I deeply regret his 
inability to do so, but should he care to read it again, I hope 
complete understanding will result. - 


His lengthy but vague statements in explanation of the | 


virtues of his recorder can hardly be considered in.the light 
of an answer to the points I raised. ` — | 

It is to be hoped that the modesty which forbids the 
repetition of the compliments showered upon them at 
Olympia will be at least as much in evidence in the future as 
it has been in the past. . | 

I think that this reply to Mr. Edgcumbe's letter should 
not call forth a very long epistle from him; in fact, I believe 
he will be able to answer the above questions in a few lines, 
should such be his desire. We shall then know all about 
the ** inkless recorder." ke E 
' 0. K. 


Foreign Electrical Apparatus. 


I have read with some indignation and surprise the 
article which appeared in the Daily Mirror of the 9th inst., 
headed “ Made in Germany,” “More Disclosures," &c., 
especially in regard to.the following extract :— 

“ Electrical fittings which will stand for years in Berlin will not 
survive the London fogs for six months,” said Mr. Hirst, the 
managing director of the General Electric Co., to the Daily Mirror. 

“The foreign makers do not reckon upon the disastrous effect 
which our damp climate has upon electrical material,” 

(The italics are mine.) l 

There will, I think, be many in the electrical trade and 
profession who may remember the time when Mr. Hirst and 
his fellow countrymen acted as agents on behalf of foreign 
electrical manufacturers. The success which attended their 
efforts has, no doubt, enabled them to manufacture a great 
many of the goods they sell in this country, and they would 
evidently like it to be inferred that this applies to everything 
they supply. It would be interesting to: know what per- 
centage of the following articles, amongst others, that they 
sell are made in England :—Wires and cables, glassware, 


bell-pushes, insulators, bronzes, fans, lift and other con- 


trollers. 
Being myself interested in the importation of some foreign- 
made articles, I write this as a protest against the indis- 


criminate mud-slinging that has been going on, directly and 
indirectly, for so long. Any of the articles above enumerated 
can be made in this country; but if it is necessary, for 
reasons of economy, to buy them abroad, the purchasers are 
not justified in, to say the least, adopting towards others the 
attitude indicated in this article. | 
Anti-Humbug. 


Behaviour of Tantalum Lamps on Alternating Circuits, 


Many hundreds of thousands of the above lamps have now 
been sold, and a considerable amount of experience with 
regard to their behaviour has been obtained. As a result 
it has been shown that when used on alternating-current , 
circuits, the results are not so good as on continuous-current 
circuits, the life of the lamp frequently being considerably 
shortened, and the globe showing a tendency to blacken. 
We should be obliged if you would kindly give this informa- 
tion prominence, as we recommend, for the present, that the 
use of tantalum lamps should be restricted, as far as possible, 
to continuous-current circuits. 

Life.—We are frequently asked to state the life of the 
lamps.. Of course, as regards individual lamps, it is as im- 
possible to make any statement, as with any carbon filament 
lamp, but experience has shown that on continuous-current 
circuits the useful life may be assumed generally as being 
between 400 and. 600 hours, and in many cases it is actually 
even longer,: whilst the total life often greatly exceeds 
1,000 hours. 

2°2-watt Lamps.—We have previously informed you that 
the candle-powers of the lamps of various voltages are pro- 
portional to the standard candle-power of the 110-volt lamp 
(23 British c.P.). We have had many inquiries as to why 
.we do not put the 110-volt lamp on the market with a 
candle-power somewhere about 16, the general opinion being 
that 23-C.P. was too high for most requirements, although the 
current, consumed is actually less than for the carbon filament 
lamp of 16-c.p. According to present manufacturing 
arrangements, in order to reduce the candle-power, it i8 
necessary to’ have a lower voltage lamp so as to secure the 
same high efficiency. We are now prepared to accept orders 
for 2:2-watt lamps for pressures of 50, 55, 60, 65, 73-75, 
100 and 110 volts. | 

These lamps have a useful life of about double the 
duration of the lamps described above, and give 30-40 per 
cent. less light, with an efficiency at starting of 2:2-2:4 
watts per candle-power. For instance, the 110-volt lamp of 
this type gives a light of about 144 c.p., with an efficiency of 
2:2 watts per candle-power. Its useful life is about 800 to 
1,000 hours, and the total life often reaches 1,500 to 2,000 
hours. With the efficiency mentioned, a lamp having such 
a long useful life is, as you will no doubt agree, a great 
improvement on anything that has been done in connection 
with carbon filament lamps. — IZ a 

For Siemens Bros. & Cory Ltd., 
V, ZINGLER, | 


London, S.W., October 10th, 1905. 


LANCASHIRE ELECTRIC POWER SUPPLY. 


THE opening of the Radcliffe Power Station by the Right Hon. the 
Earl of Derby took place on Monday last, in the presence of 
between 300 and 400 guests. They travelled by special train per - 
the Lancashire and Yorkshire Railway to Dingley Road, whence 
the Electric Power Co.'s station was reached by a short walk 
along the siding connecting the company's works with the main 
line. The power house was crowded when Lord Derby started the 
first turbo-generator at one o'clock. Amongst the gentlemen 
present were the Chairman of the company, Mr. F. E. Gripper 

Col. Sir Lees Knowles, Bart., M.P., President of the Institute of 
Mining Engineers; Sir David Richmond, ex-Lord Provost of 
Glasgow ; Sir John O. S. Thursby, Bart., High Sheriff of Lancashire ; 
Mr. C. W. Macara, President of the Federation of the Master 
Spinners’ Association; Mr. J. K. Bythell, Chairman of the Man- 
chester Ship Canal Co. ; Mr. J. F. Aspinall, General Manager of the 
Lancashire and Yorkshire Railway Co. ; Mr. Hewlett, Manager of 
the Wigan Coal and Iron Co.; Mr. Alderman Southern (Man- 
chester); Mr. Wigham, electrical engineer; Mr. W. B. Hopkins, 
Mr. R. Matthews (of Armstrong, Whitworth & Co.); Mr. J. 8. 
Raworth, Mr. Sillar, Mr. E. M. Lacey, and othérs. After Lord 
Derby had set the first turbo-generator in motion, Bir Lees 
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Knowles performed a similar duty for the second. Shortly 
afterwards the company assembled for luncheon in a marquee 
. which had been put up close to the works. 

The chair at the luncheon was occupied by Mr. GRIPPER. 
After the health of the King had been given, Lord DERBY 
proposed “The Lancashire Electric Power Co." He said 
that everyone who had visited America must have been 
struck with the extent to which the great rivers—and Niagara 
itself—had been utilised for transmitting power. England 
had no rivers capable of furnishing power for the service 
of the industries on their banks ; therefore, like men of 
business, they must make the best use of what they had. If the 
coal of Lancashire could, without the expense of transport, be 
. utilised for the production of power, almost at the pit’s mouth, a 
great industrial problem would have been solved. The Lancashire 
Electric Power Co. in their admirably equipped works had shown 
what could be done. On the question of cost he could not speak 
with authority ; but that the cost of manufacture, in some trades, 
would be greatly reduced by the use of electricity was incontro- 
vertible. There were boundless possibilities for the development 
of the smaller industries of this district; but the public mind 
would have to be disabused of misunderstanding, and possible pre- 
judice. Possibilities of danger must be guarded against. If they 
were bound to carry their high-tension cables all under- 
ground the cost, it seemed to him, in such a district 
as that, would be prohibitive. It remained to be seen how 
far public opinion would sanction the transmission of current other- 
wise. There was no reason why it should not, if proper safeguards 
were provided ; and he was convinced, so far as that company was 
concerned, from all they had seen, that everything possible would 
be done to ensure safety. The use of electricity in place of steam 
might be discussed from the point of view of its effect on the 
atmosphere. Electricity as a motive power had a great future, in 
small as in large industries. Everyone who helped it forward 
would confer a benefit on industry, not only on the score of 
economy but also in promoting the health and general well-being 
of the community. 

The CHAIRMAN, in responding, expressed the pleasure of the direc- 
tors in meeting so large and representative a gathering of Lancashire 
men. Itshowed the great interest that was taken in that particular 
industry. The distribution of electric power (the chairman con- 
tinued) was attracting the attention of the country in general, and 
in no part of the country was it attracting more attention than in 
Lancashire; because they looked upon Lancashire men, from the 
mechanical standpoint, as the leaders of the country. It was no 
use providing an electrical supply unless they could do it cheaply. 
The manufacturer or colliery-owner, in providing power, took a lot 
of persuading before he would adopt anything new. He wanted to 
be shown that he was going to gain in one of two ways—either he 
must save in expense or in the matter of convenience. In either 
case, if they showed him that he was going to make a considerable 
saving, he was amenable to advice, and prepared to adopt the new 
system. Asfar as plant was concerned, their engineers had provided 
machinery of the most modern type. 1t would be a revolution to 
many to see 2,000 H.P. crammed into the small space occupied by 
one of those turbines—so different from the practice of Lancashire 
enfineering that they had been used to in the days gone by. They 
had installed, or were about to have installed, four turbines capable 
of developing 6,000 Kw., and they had already, on opening the 
station, got applications that would absorb more than half the 
available power. Promoters of power schemes had always claimed 
as one of their greatest advantages that a cheap supply of elec- 
tricity could be brought into districts which otherwise would 
» present no special attraction -for manufacturers to come and settle. 
In this particular case of Radcliffe they had an example. They had 
already arranged for the supply to a new works which was going to 
be brought within a quarter of a mile of their station which 
would absorb 1,500 or 2,000 m.p. That industry would never 
have come to Lancashire if the Electric Power Co. had not been 
there. There were other applications of a similar kind likely 
to come to business. In these ways they might fairly claim that 
they were doing good to this district. 

Mr, T. O. CALLENDER proposed “ The Guests.” 

Col. Sir Legs Know zs, M.P., in responding, referred to himself 
as representing in a sense both the coal and cotton industries. At 
Pendlebury, he said, there was a mill built before he was born by 
his great uncle, Robert Knowles, and side by side with it there 
was now one of modern type—such as he had seen in America— 
containing 75,000 spindles, electrically equipped, and without a 
chimney. It had been started that day. The existence of those two 
mills side by side was to him most extraordinary and significant. 
The modern mill was a monument of progress. Instead of water, 
coal had been used, and he, for one, had a sympathy with the use 
of coal. 'lhey had heard from the chairman of a new industry 
which was about to be introduced into South-East Lancashire. It 
was the aluminium industry. He was not quite sure what could be 
dene with old establishments—collieries, for example—which had 
been long worked under other systems. He was interested in 
collieries at Pendleton, one of them the deepest in the United 
Kingdom, and he doubted if it would be worth their while 
to remove the old plant and substitute for it something that was 
entirely new; but he certainly thought it would be worth while for 


anyone sinking a new pit, or building a new mill, to turn his 
attention to electricity. He wished the Electric Power Co. all 
prosperity. 


Sir Davi» RICHMOND proposed “The County and Trade of 
Lancashire," and Sir JoHN THuRsBy responded. 

Mr. C. W. Macana also responded, as representing the Lancashire 
cotton trade. He was glad that among other industries an experi- 
ment was to be made with the electrical driving of a cotton mill, 


' 


and he had no hesitation in saying that this would be watched with 
the keenest interest, especially at a time when a great extension 
was taking place in mill building. 

The company, after drinking to the health of the consulting 
engineers, made an inspection of the works, and then returned by 
special train to Manchester. 


- 


BUSINESS NOTES. 


The Bijur Storage Cell.—The accompanying- illustra- 
ion shows a new form of plate invented by Mr. Joseph Bijur, of 
New York, U.S.A. The essential features of this plate consist in 
its being made up of small separate sections, each of which is free 
to expand, while it is firmly welded to a strong supporting grid. 
Automatic machinery has been devised by the inventor for pro- 
ducing the sectionsfat low cost,Ja]new method of welding the thin 
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THE Biyun Positive PLATE. 


parts of the sections to the heavy grids has been evolved, anda 
new process of formation has been adopted. It will be noticed 
that the sections consist of numerous small compartments, which 
are practically filled with peroxide by the process of formation. 
It is claimed that buckling cannot take place, and that the electro- 
lyte has perfect freedom for diffusion through the plate, while 
greater capacity is secured, together with a greater reserve of lead. 
The battery is being placed on the market by the GENERAL STORAGE 
BATTERY Co., of New York, under the name of the Bijur “ High- 
duty "type. © 


Battery Contracts.—The A.B.P. ACCUMULATOR CO., 
LTD., of Stockton-on-Tees, have just completed the following 
contracts :— i " : " 

60 17-plate 8 Type Renewal Sections for Blackpool Winter Gardens. 

256 i prd S Type Cells for Handsworth U.D.C. 

60 9-plate M Type Sections for the Barry Railway Co. . 
60 Cells 21-plate 8 Type for Silksworth Hall. 

60 MM 17-plate S Type for Brompton. r 

54 Cells 11-plate 8 T for Ivybridge. 

86 Cells 883 9-plate Type for the S. Y. Calanthe. 


They have also booked the following :— 


54 17-plate S Type Cells for Portishead. 
55 7-plate S Type Cells for Chester, and ‘ s 
54 11-plate S Type Sections for Wilmslow, near Manchester. 


Correction.—In the notice which appeared in our issue 
of the 29th ult., regarding small lighting sets, the title under 
the illustration read :—'' REAVELL-VERITY" lighting set. As a 
matter of fact, the illustration was reproduced from a photograph of 
one of the L.C.C. River Steamer Lighting Sets, for which the 
dynamos were made by the Thames Ironworks, Electrical Depart- 
ment. 


* Premier" Accumalators.—We have received par- 
ticulars of a number of tests on the new storage cell invented by 
Mr. A. Schanschieff, which appears to give remarkable results. 
The PREMIER ACCUMULATOR Co., of Military Road, Northampton, 
is taking up the manufacture of these cells, 
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We are informed that a 7-plate cell, each plate measuring 8 x 
82 in., can be fully charged, repeatedly short-circuited until zero 
voltage is shown, and then recharged ; after this drastic treatment 
a capacity of 192 ampere-hours is given with a 12-hour discharge, 
and 85 ampere-hours if ‘the cell is discharged in one hour. The 
plates are of the “ Faure” type, and a cell such as that described 
above weighs 48°5 lb. The above-mentioned results were obtained, 
amongst others, from a cell which had been charged and discharged 
200 times, and short-circuited for from one to four days. 

We understand that a new Planté plate, for making. which 
special machinery has been devised, is also under test. 


Book Notices.—7/^e Romance of Modern Mechanism. 
By A. Williams. London: Seeley & Co. 1906 (sic). Price 5s. 
net.—This is one of a series of popular works, of a kind which may 
be welcomed as well adapted to arouse the spirit of inquiry, and 


to awaken the interest of readers unversed in scientific and tech- | 


nical lore. Even those others who are expert in such matters will 
find many things worth reading in these books, for no one 
is expert in everything, and the expert in electricity, for example, 
not having leisure to scan text-books on petrol motors, the machinery 
of ships, the handling of grain, &c., may well find recreation in a 
popular treatise dealing with these subjects—provided always, and 
essentially, that the author knows what he is about, and does not 
disgust the reader by technical solecisms which the latter, although 
engaged in other walks of engineering, can readily detect. While 
electrical apparatus frequently crops up in the book before us, there 
is hot a great amount of purely electrical matter, probably because 
this is to be dealt with in a separate volume by another author; 
however, on the lines that we have indicated above, this fact may, 
perhaps, be regarded as an advantage rather than a drawback. The 
book would make an excellent gift or prize for a boy. It might 
with advantage’ be furnished with a greater number of illustrations, 
to explain descriptions in the text. ) ‘ 

Electricity in the Service of Man. By Dr. R. M. Walmsley. 
London: Cassell & Co. 1905. Part I.; price 6d. nct.—This popular 
treatise, to which Dr. Walmsley has imparted new life and 
vigour, was reviewed in our columns some time ago, and is now 
being brought out by the publishers in fortnightly parts; we trust 
that it may thereby gain a wider circulation, such as it deserves. 

“ Boletin de la Cuarta Seccion de Jeogratia i Minas.” May, 1905. 
Santiago de Chili: Direccion Jeneral de Obras Publicas. 

“The Elements of Electrical Engineering.” By T. Sewell. 
Third edition. London: Crosby Lockwood & Son. 7s. 6d. net. 

“ Berechnung und Entwurf Elektrischer Maschinen, Apparate 
und Anlagen,” by Dr. F. Niethammer. Vol. III.— Elektrische 
Schaltanlagen und Apparate samt Grundlagen zur Projektierung 
Elektrischer Anlagen." Stuttgart: Ferdinand Enke. M. 16. 


Theft at Olympia.—On Friday night last, we are 


informed, some miscreant, who must have suffered severely from 


cacoethes scribendi, appropriated about £70 worth of Waterman 
" Ideal" fountain pens from the stand of Messrs. TOLLIT AND 


HARVEY. 


Trade Announcements. —The CRATHORNE AND GREEN 
MANUFACTURING Co., manufacturers of the “ Meridian " arc lamps, 
have removed their head office and works to larger and more con- 
venient premises, situated at Wagner Street, Old Kent Road, S.E., 
to which address all communications should be sent. 

Messrs. FALCONAR, Cross & Co., of 4, St. Nicholas Buildings, 
Newcastle-on-Tyne, have taken over the whole of the business 


lately carried on by Mr. S. H. Gowdy, electric light and power 


engineer, at 59, Grey Strect, Newcastle-on-Tyne. 


Messrs. JAMES WILLING, JUN., LTD., newspaper advertisement 


contractors, have removed their West End branch from Piccadilly 
to 73, Knightsbridge, London, 8.W. 


Dissolutions and Liquidations. — ELECTRICAL FIT- 
TINGS Co., Ltp.—A meeting is to be held at 65, London Wall, E.C., 


on November 10th, to hear an account of the liquidation from the 


liquidator (Mr. J. D. Pattullo). 
Messrs. SPRARING & STARK, electrical engineers and contractors, 
19, Broadway, Wimbledon, S.W., have dissolved partnership. The 


business will be continued by Mr. Spearing under the title of 


Spearing & Co., to whom all future communications should be sent. 


German Electrical Trade during the first half of 
1905.—An interim report on German trade and industry for the 


six months ending June 30th has just been issued by the Foreign 


Office. Despite the coal strike, the home demand in other indus- 


tries was good, and the electrical iudustry was well employed. In 
regard to the electrification of the railways, Mr. Consul-General 
Schwabach, who has prepared the- report, states that progress in 
this direction is confined to a few suburban lines, no decision 


baving been arrived at with regard to long-distance railways. Plans 
are said to be under consideration for the introduction of electrie 


services between Düsseldorf and Cologne (23 miles) and Berlin- 
Hamburg (185 miles). In the various items of export trade of 
which deta‘ls are given, mention is made of electrical machinery, 


the exports during the period under review weighing 6,632 tons, and 


being valued at £530,600. Particulars are given of the new 
“ Purchase Office for Electrical Works,” which was established in 
January, 1905, by 28 members of the Vereinigung der Electrizi- 
tatswerke. Its principal object is to buy for joint account materials 
required by electrical ‘works, and it also collects manufacturers’ 
offers, and settles buying and delivery conditions with them. 
Members are obliged to meet exclusively through the office their 
ordinary requirements for ordinary carbon filament incandescent 
lamps, and such other materials as may be decided upon at a 
general meeting. l 


` several towns. 


s d à 

Consular Notes.—GRnErck.— The German Consul in 
Athens in a recent report states that the cotton mills and lead- 
washing establishments at Lausium are substituting suction gas 
engines for steam-power, and are favouring German rather than 
British plants. The Compagnie Frangaise, of Lausium, are pro- 
posing to install an electro-magnetic plant for the separation of 
the metal-holding residues from lead washing, and have entrusted 
its erection to a German firm. The Compagnie Hellenique 
d'Electricité System Thomson-Houston, to which was entrusted the 
work of applying electric power to the Athens-Pireus Railway, now 
proposes to convey electric power for lighting purposes to Patissia 
by cable and thence overland to Kephissia and Tatoi, the summer 
residence of the King. The works are in course of construc ion. 
The works for the conversion of the tramways from steam to elec- 
trical working are in course of construction, but have not yet been 
completed. The application of electricity to the Athens-Pireus 
Railway has been very satisfactory, but great complaints have been 
expressed regarding the rolling stock. à 

SPAIN.— The German Consul at Seville reports that the imports 
of German electric lamps have increased rather than diminished, 
owing to the fact that the factory which has been erected in that 
town has not yet been set to work. 

Mrxico.—The German Consul at Guadalajara (Mexico) reports 
that both the tramway companies in the town, which have a length 
of line of 40 kilometres and 11 kilometres respectively, are actively 
considering plans for the introduction of electrical power. The La 
Klectra Co. is said to have arranged with an American electrical 
company for the carrying out of these works. The company named 
has also the concession for the lighting of the town. The Consul 
also states that the adoption of electricity for lighting streets and 
dwellings is also gaining ground in the neighbouring towns. The 
industry is in a very favourable position, owing to the large quantity 
of water-power available. All the larger factories and even the 
smaller ones have gradually given up the use of steam power. 
Several electrically driven maize mills have recently been erected 
for the production of “Nixta” meal, which is used for making 
“ Tortilla” maize bread, one of the chief foods of the lower 
classes. This method does away with much hard female labour, as 
on the old principle the corn was ground by means of stones. 

ITaLY.—In Salerno and district there is a not unimportant 
demand for electrical material of all kinds. The electric works at 
Tusciano are already finished, and electrical power is being used 
generally. Many of the macaroni factories are run by electricity, 
and a large landowner has applied electricity to ploughing and 
other agricultural work. Electric lighting is to be undertaken in 
Up to the present electrical materials have been 
obtained chietly from Germany and the United States. 


Acheson Graphite.—The INTERNATIONAL ACHESON 
GRAPHITE Co., of Niagara Falls, New York, with the recent com- 
pletion of a large extension equipped with the most modern 
electrical and mechanical appliances and machinery, has doubled 
the capacity of its plant for treating graphite in the electric 
furnace, and has closed a contract with the Niagara Falls Power Co. 
for another 1,000 H.P. of electrical energy in addition to the 
1,000 H.P. previously used. The commercial importance of this 
artificial graphite may bo estimated from the fact that the United 


_States Geological Report fur 1904, states that for that year the 


value of Acheson graphite produced was $217,790, while all the 
graphite mined in that country amounted merely to $341,372. New 
York State, which is considered rich in deposits, according to the 
official report of, 1904 producec natural graphite worth $119,509. 
Acheson graphite is largely used in the manufacture of metal pro- 
tective paints, dry batteries, stove polish, packing, and as a 
lubricant. The electro-chemical processes also consume an 
extensive supply of Acheson graphite electrodes. 


Transporter Bridge for Warrington. — Messrs. 
Tuomas Piccort & Co., of Birmingham, makers of pipes, tanks and 
steel structures, have obtained an order for a transporter bridge at 
Warrington. 


The Alleged Electrical Frauds Case.—The further 
hearing of the charges against Leslie, Cheesman, Webber and 
Rosenberg of conspiring to defraud electrical firms in the City, 
occupied Alderman Sir John Bell, at the Guildhall, on Friday last, 
when further evidence was given. | 


For Sale.—On October 24th, 25th and 27th at Bradford, 
Mr. Arthur Haley will offer for sale by auction the stock, installa- 
tions, patent rights, &c., of Edmondson & Purdom, Ltd., electrical 
and mechanical engineers, now in voluntary liquidation. Some 
particulars appear among our advertisements to-day. 

Messrs. P. HuppL&sTON & Co. will, on October 19th, offer the 
stock of an electrical engineer for sale by auction at Manchester. 
Some particulars appear among our advertisements to-day. 


Nernst Lamyps.—4A tiny booklet (No. 181) entitled 
* Some Light Talk," has been issued by the ELECTRICAL Co., LTD., 
for distribution to small contractors and private consumers. It 
gives, in brief, information about the lamps, pointing out their 
advantages, and explaining how to overcome difficulties sometimes 
experienced. The great saving effected by Nernst lamps is clearly 
demonstrated, when an entire installation of existing lamps is 
replaced by Nernst lamps, and the company guarantees such instal- 
lations in full for a week’s trial, and undertakes to replace all lamps 
without any charge whatever, if the claims about saving in current 
or increase of light are not verified by the test. 
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Imports of Foreign Telegraph Cables.—The value of 
the foreign telegraph cables imported into this country during last 
month amounted to £4,319, bringing up the total for the first nine 
months of the year to £39,610, as contrasted with only £33,036 in 
the corresponding period of 1904. _ 


Asbestos Cement.—We have received a sample of fire- 
proof asbestos insulating cement, for which high qualities are 
claimed. It is supplied by Mr. C. A. Lrg, of 81, Albert Street, 
Birmingham. The sample, 44 in. thick, is stated to have withstood 
a pressure of 2,500 volts. 


Exports of British Electrical Machinery.—September 
proved to be rather a quiet month as regards the exportation of 
electrical machinery from this country, the returns just issued 
showing a total of only £39,605, as contrasted with £46,426 in 
August last, and £47,777 in September, 1904. For the year to 
date, however, the shipments are, however, well in advance of those 
of last year, being £473,064 for the nine months ending with 
September last, an increase of £118,558. 


Milan International Exhibition, 1906.—The first 
Italian International and Universal Exhibition will be opened in 
Milan on April 15th next. It will tbe on a large scale, and the 
success of its International character has been already assured by 
the participation of France, Germany, Austria, the United States, 
and other leading countries. There will be nine International, and 
one National, Sections as follows :— 

. Land transportation—reronautics— meteorology. 

. Sea and river transportation (including ship's models), 
. Social economy. 

. Manufacturing and decorative arts. 

. Miscellaneous industries (machinery in motion). 

. Retrospective transportation exhibit. 

Fisheries and pisciculture. 

. Agriculture, 

Hygiene. 

. Fine arts (national). 

A British Commission has been formed under the auspices of His 
Majesty's Government, which has made a grant of £10,000 for the 
creation of a British Section. In spite of the shortness of time at 
its disposal, the Commission has secured in the various buildings, 
space which, both in regard to area and position, will place this 
country on an equality with the various other foreign nations who 
will participate. Mr. Arthur Serena is hon. Executive Commissioner 
for the British Commission, and letters regarding space should be 
addressed to him at the London Chamber of Commerce, Oxford 
Court, Cannon Street, E.C. 
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Catalogues and Lists.—Max Kou, Adorferstrasse 
20, Chemnitz, i. S.—A very elaborate catalogue of 882 pages 
abounding in illustrations which show a great and interesting 
variety of apparatus for physical laboratories and preparatory 
rooms, experimental switchboards, accumulators, chemical balances, 
sciopticons, mercury air pumps, thermometers, induction coils, 
electric measuring instruments, X-ray outtits, vacuum tube apparatus, 
wireless telegraph and telephone apparatus. A recital of the mere 
titles of the different departments would occupy more space than 
we can spare ; we muét be content with remarking that the volume, 
which is very finely and strongly bound, is an excellent collection 
of the thousands of details coming under the category of physicat 
Scientific apparatus. The letterpress is chiefly in German, but 
partly in French, and some essential parts are rendered in English. 
An accompanying eight-page pamphlet gives particulars of prices. 

MESSRS. ALEXANDER RITCHIE & Co., 12 and 13, Upper Thames 
Street, E.C.—Catalogue of cast-iron pipes, air-tight inspection 
covers, skylights and sanitary appliances. 

PORTABLE ACOUMULATORs, LTD., 210, Shaftesbury Avenue, W.C. 
—Price list No. 5, particularising and illustrating single cells and 
complete Tudor batteries in glass and ebonite, fitted with heavy 
discharge plates. Only cells of small capacity are included, but 
the same class of cell is manufactured up to 600 ampere-hours and 
above. l 

Messrs. Gro. R. Ousty & Oo., 7, Bunhill Row, E.C.—List 
illustrating, describing, and giving prices of single and double 
flexible arm electric desk lamps. 

Mr. A. P. LUNDBERG, Pioneer Electrical Works, Liverpool Road, 
N.—A number of recently issued pamphlets illustrating many 
Lundberg specialities, including armoured plugs, the “ Pivot” 
intermediate switch, the ‘‘ Duplex” and special tumbler switches, 
the pivot combination, and their various adaptations. 

The WANDSWORTH ELECTRICAL MANUFACTURING Co., LTD., 9, St. 
Paul’s Square, Birmingham.—This is a 28-pp. illustrated catalogue 
of the ‘‘ Wandsworth ” tumbler switches, switch covers, wall plugs, 
counterweight sets, cut-outs, fuseboards, &c. We described some 
of the firm's switch manufactures in our “New Devices, Fittings 
and Plant ” section last week. 


Smoke Nuisance.—The British Westinghouse Co. were 
fined 10s. and costs, and £5 5s. extra costs, by the Manchester County 
Stipendiary, on 5th inst., for allowing black smoke to emit from 
their chimney in Trafford Park on August 3rd last. 

There were 19 summonses against the British Westinghouse Co., 
and 19 against the Metropolitan Railway Co., heard at Willesden 
Police-court on th inst., for not complying with orders of the 
Court to abate a smoke nuisance. The informations, laid by the 
Willesden District Council, referred to one chimney shaft only, at 
the railway company’s works at Neasden. It was urged for the 
defence that an expert had been specially brought over from America 
to stop the emission of black smoke from this shaft. So far he had 
not suceceded, and further steps were being taken. A fine of £1, 
nnd a guinea costs, was imposed on each of the 38 summonses. 


Bankruptey Proceedings.—G. & J. S. Rossoy.—A 
receiving order was made on October 3rd against G. & J. S. Robson 
(Robson, Robson & Co., electrical engineers, Newcastle-on-Tyne), on 
debtors’ own petition. The first meeting is to be held on October 
14th, and the public examination on October 19th, both at Newcastle. 

RoBERT Prres.—On Monday, at the London Bankruptcy Court, 


Mr. Egerton S. Grey, Assistant Official Receiver, presided at the , 


adjourned first meeting of the creditors of Robert Pries, electrical 
engineer and sundriesman, latcly carrying on business at 75, City 
Road, E.C., under the style of Durtnall & Pries. The debtor left 
England for Germany before the proceedings were instituted, and 
he has now written from 28, Victoria Street, Altona, to the Official 
Receiver, giving the usual particulars required by the department. 
It appeared therefrom that he commenced business in October, 1901, 
with some tash capital and a small stock at Canterbury. From 
October, 1901, to April, 1902, he traded in partnership with Mr. 
A. H. Durtnall, and subsequently alone, but under the old style of 
the firm. On June 7th last he executed a deed of assignment in 
favour of Mr. J. R. Woodley, 30, Wood Street, covering the stock, 
fixtures, fittings, office furniture and book debts. His liabilities at 
that time amounted to about £1,500. The stock, purchased ata 
cost of about £750, was sold under an execution levied the day 
before the deed was signed, and fetched less than £200, whilst the 
fixtures, fittings, electrical installation, lift, &c., which had cost 
over £300, were claimed by the landlord. A petition was filed 
jointly by Hans Newman & Co. and John W. Sutcliffe & Co., Ltd., 
the act of bankruptcy alleged being the execution of the deed of 
assignment, and on September 6th a receiving order was made by 
the Court. When in England, the debtor resided at 46, Calabria 
Road, Highbury, and 82, Bunhill Row, E.C. He attributes his 
insolvency to shortness of capital, stagnation of business with con- 
sequent small turnover and large expenses, and to the loss of £150 
during the last 18 months through bad debts. The chairman 
announced that, in the absence of any resolution by the creditors, 
the matter would remain in his hands to be wound up in the 
ordinary manner, the debtors public examination being fixed 
for November 3rd. The following proofs of debt have been 
lodged :— 2 


American Radiator Co. .. a £14 15 8 
Finsbury Borough Council .. = es - 8 16 10 
Sutcliffe & Co., Ltd., J. W., and Peltisohn, John.. 169 16 9 
Warner, J. and G.A.  .. bt m "m i 32 12 6 


A. J. EaRr.—At Poole Bankruptcy Court on October 4th, before 
Mr. Registrar Salter Dickenson, the examination of Alfred John 
Karp, electrical engineer, of 12, Palmerston Road, Boscombe, took 
place. The accounts showed gross liabilities, £827 4s. 5d. ; un- 
secured liabilities, £794 8s. 11d. ; assets, £306 19s. 4d. ; deficiency, 
£487 9s. 7d. Debtor gave as the cause of his failure “undue 
pressure by creditors." 
it was not rather due to the fact that, whilst the net profit from the 
business from August 15th, 1904, to the date of the receiving order 
was but £51 4s. 2d., the household expenses alone came to £208 
13s. 9d. Debtor replied that the latter were not in any way very 
extensive. He asserted that he had had to pay builders, in whore 
places he had done electrical work, secret commissions of 10 per 
cent. and an additional 24 per cent. to get the money. Such 
payments in a large measure accounted for his difficulties. The 
Official Receiver observed that it was money improperly paid out, 
and the Registrar said that the wretched system of secret com- 
missions was nothing more nor less than daylight robbery. 
examination was closed. 

GEORGE WEBBER, Ironmonger, Putney.—On 9th inst. at Wands- 
worth County Court, an application was made by Mr. Tweedie 


Smith, on behalf of the trustee in this case, in which it was stated | 


that the bankrupt had been prosecuted. The trustee, finding that 
there were many things requiring explanation, had obtained a 
private examination of the debtor before the Registrar. The debtor, 
however, had refused to answer questions unless they concerned 
matters which were far away from any point which might in- 
criminate him, and the Registrar had consequently reported his 
contumacy to the judge. Although this was an application to 
attach the debtor for disobedience, he (Mr. Tweedie Smith) was 
willing that the matter should stand over, pending the result of the 
criminal proceedings. Mr. Cooper Willis, on behalf of the debtor, 
said he had come there prepared to argue that the questions put to 
the debtor when before the Registrar werc improper questions, and 
were obviously put for the purpose of entrapping the debtor. He 
agreed that it was quite desirable that there should be an adjourn- 
ment. The application was then adjourned, pending the completion 
of the criminal proceedings. 


+ Electricity in Australian Government Printing 


Offices. —We read in Australasian Hardware that MESSRS. LAURENCE 


AND Hanson, of Sydney, recently secured the contract for the com- 
plete equipment of the Government printing and other offices with 
electric motors, ranging from 4 up to 10 H.P. In all 57 motors are 
to be installed, running at 480 volts, the current being supplied 
from the city Council's mains direct. This contract was placed in 
May last, and within three months from that date 54 motors had. 
been delivered, and the bulk of them are now running. ' The motors 
were manufactured by the General Electric Co., Ltd., at Birming- 
ham, and are of the enclosed type. 


Rubber Concessions.—Tenders are being invited at the 
office of the Tender Board in Natal, till Monday, January 1st, 1906, 
for the lease of one or more sections in the Ingwavuma district of 
the province of Zululand, Natal, for the purpose of rubber 
extraction. A copy of the last report of the Conservator of Forests 
may be seen at the office of the Agent-General for Natal, 26, 
Victoria Street, London, 8.W. 


The Official Receiver asked him whether : 
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Hygienic Telephones, —We recently ET a the 
introduction of a combined telephone transmitter and receiver 
without a mouthpiece, the object being to obviate the lodgement of 
disease germs in the latter. We have little sympathy with the 
frequently recurrent agitation in this direction, for it has been proved 
more than once—notably by Dr. Collingridge —that there is no 
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G.E.C. HYGIENIC TELEPHONE. 


dauger of, infection from this source, though a much-used mouth- - 


piece acquires an unpleasant odour. However, we are now informed 
that the General Electric Co., Ltd., is about to place on the 
market another instrument designed to overcome all such objections, 
there being no mouthpiece or sound director whatever; apertures 
im the metal case give free admission to the sound waves, and good 
speaking is obtained without removing the instrument from the 
ear. The accompanying illustration shows the appearance of the 
instrument. 


Theft.—For stealing cable ends, the property of the 


Bristol Corporation, John Brown, 57, storekeeper, was sentenced to ` 


14 days' hard labour for onc offence, and a month on a second charge ; 
a labourer named John PRDEEOUS 64, was sentenoed to seven days' 
imprisonment. 


Italy.—A company has been established in Milan, under 
the name of the "Societa Idroellettrica Briantea," for the pro- 
duction and distribution of electrical energy and its application to 
various industries and plants. The capital of the company is fixed 
at 1,000,000 lire in 10,000 shares of 100 lire, with the option of 
increasing the capital to 1,500,000 lire by deliberation of the board 
of directors. 


LIGHTING AND POWER NOTES. 


Australia.—NxkwcaAsTLE. (N.S.W.).—The City Council 
decided some time ago to increase its electric lighting plant, and a 
tender has been accepted for the erection of two B. and W. boilers, 
at a cost of £1,343, as well as a further tender for additions to the 
buildings costing £646. The Council intends to borrow £5,000 to 
complete these extensions, A garbage destructor may be erected 
to work in conjunction with the electricity plant, and this will 
entail the expenditure of an additional £5,000. 

MELBOURNE (VICTORIA).—An additional 750-kw. p.c. steam 
generator is being obtained by the City Council from Messrs. 
Crompton & Co., at a cost of £5,250, exclusive of duty. Tenders 
have also been invited for the supply of 140 new flame arc lamps to 
be substituted for some of those now lighting the city streets. 

FREMANTLE (W.A.).—Contracts have been let in England for 
six electric gantry cranes and 10 electric capstans for the wharves, 
at a total cust of £9,850.— Australasian Hardware and Machinery. 


Barry.—A Cardiff paper states that the U.D.C. has 
decided to postpone for the present the question of promoting a 
Bill, and to apply for an extension for five years of the present 
agreement with the South Wales E.P.D. Co., which expires in 

uly next. 


Blackburn.—From September 16th to 23rd inclusive, 
an Electrical Exhibition was held at the Exchange Hall, under the 
auspices of the Corporation Electricity Committee, and organised 
by Mr. P. P. Wheelwright, the borough electrical engineer. The 


electric light fittings and accessories, and the small motors for . 
driving and domestic purposes that were on view, formed an excel- | 
lent display, which was made up entirely of exhibits by local and 
East Lancashire firms. The exhibition was visited by 13,000 
people during the one week it was open, and proved an interesting 
and popular attraction to the borough. 


Buncrana, co. Donegal.—On the 5th inst. the formal 
inauguration of a public and private electric lighting supply for 
the town took place. Mr. Swan, a local mill-owner, and his sons 
are responsible for the project. There was a large number of 
visitors, and after the ceremony a luncheon was partaken of at 
the Lough Swilly Hotel. The water-power of the river has been 
utilised for running two turbines, each of a capacity of 60 B.H.P., 
under a head of 60 ft. at a speed of 780 r.p.m. ; these are dircet 
coupled to two Crompton dynamos, each with an output of 80 
amperes at 500 volts. As a stand-by, when water is scarce in 
summer, an $80-H.P. suction gas plant has been supplied by 
Messrs. Wm. Grice & Son, of Birmingham.  Coupled to this is a 
45-Kw. motor-generator, to be used either as a dynamo for lighting 
the town, or as a motor for running the mill. The G.E.C. supplied 
the switchboard. The three-wire overhead distribution-system has 
been adopted, the publie lighting circuit being independent 
of the private supply. Are, Nernst, and incandescent lamps 
have been installed. The contractors for the power plant were 
Messrs. James Gordon & Co., London ; Mr. J. F. Maryon, 
London, and Mr. L. J. Lawless were engineers to the scheme. A 
local company has been formed under the title of the Buncrana 
Electric Supply Co. 


Coal Mining.—4An electrical installation = been put 
down at the Hulton Colliery Co.'s new Pretoria pits adjoining 


 Hulton Park, near Bolton. 


Continental Notes.—Spain.— A concession for the 
installation of a hydro-electric power plant on the banks of the 
River Espinalvet (Barcelona) has been granted. 

GERMANY.—An electrically operated rolling mill for the produc- 
tion of ship plates has just been installed at the Baroper Walzwerko, 
Barop. 


IrALy.—Powers have been obtained for the erection of a 
water-power plant on the River Topino Chiago (Perugia) for 
generating electrical energy for lighting and power purposes in the | 
Tevere district. 


Crook.—The Lighting Committee has reported that a 
representative of the Cleveland and South Durham County Electric 
Power Co. has explained his company’s proposals for the supply of 
electricity within the urban district. The Committee recommends 
that the Council apply for a prov. order at the expense of the 
power company, and that an agreement be drawn up to indemnify 
the Council against all or any expense incurred thereby. The 
U.D.C. has decided to hold a special meeting; in the meantime 
the agreement is to be drawn up and presented at the meeting 
for approval. 


Dewsbury.—The Corporation Sanitary Committee is 
considering whether it should extend the present refuse destructor, 
or put down an entirely new plant, to work in conjunction with 
the electrical plant. The destructor now used is at one end of the 
town, and the electricity works at the other. 


Dudley.—At a L.G.B. inquiry held last week into an 
application of the T.C. for sanction to borrow £21,000 for purposes of 
the E.L. undertaking, Mr. H. Ross Hooper, the inspector, severely 
criticised the method of keeping the accounts, and dealing with the 
loans sanctioned. Of the loan now asked, £6,000 was to cover the 
excess expenditure on previous loans dating as far back as 1899. He 
said a debt was incurred in 1899 which on March-31st last had not 
been paid off. The debt had gone on year after year; there had 
been an overdraft at the bank, and yet the: accounts had been 
certified as correct. Mr. Hooper stated that it appeared to him 
that it was only about 12 months ago that the necessity for 
allocating each item of expenditure to its specific loan was 
realised; he felt very sceptical about the accounts, and would 
have to investigate them seriatim.: Unless, he added, he was 
satisficd in every detail, he would not be prepared to recommend 
that sanction be given for the negotiation of the present loan. The 
inquiry lasted six hours. 


Dundee.—On the night of October 5th, owing to a failure 
of one of the lead-covered cables in one of the outlying districts, 
which were laid a few years ago, a bad fire was started in one of 
the manhole boxes in Scouringburn, and threatened to ignite the 
adjacent buildings. It being impossible to disconnect this length 
of cable during such à heavy short circuit in the old type of dis- 
connecting boxes, owing to their small size and their being in deep 
manholes, it was necessary to shut down a large part of the town at 
the station for a few minutes, to allow of the disconnection of the 
faulty length. The fault was not due to bad cables, but to the way 
in which they were laid. 


Farnworth,—The U.D.C, has resolved that the following 
charges for electricity for power purposes shall come into force :— 
For the first 500 units per quarter, 28d. per unit; for the next 1,500 
units per quarter, 14d. per unit; all over 2,000 units per quarter, 
1d. per unit, subject to a discount of 4d. per unit if the accounts are 
paid within 21 days. 


Greenock,—The T.C. has appointed a small com- 
mittee to inspect electric lighting installations combined with 


refuse destructors which have been erected by municipalities in 
Scotland. 
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Handsworth.—The *opening;"ceremony in connection 
with the U.D.C. electricity works,took'place'on Monday last. Sir 
Alex. Kennedy is the consulting engineer to;the scheme, which has 
been completed at a cost of about £45,000. Mrs. Holdsworth, wife 
of the chairman of the Council, unveiled a tablet near the main 
entrance, and Mrs. Tibbetts, wife of the chairman'of the Committee, 
switched on the supply. 


India.—Mapnas.—The Government has passed the 


grant of the licence under which Messrs. Crompton & Co. may 
generate and supply electricity to Madras. The premises vested in 
the Madras Port Trust are excluded from the provisions of the 
licence, that body not having agreed to all the terms provided 
in regard to other areas. Messrs. Crompton & Co. may enter into a 
separate agreement with the Trust in regard to the supply of energy 
to the premises of that body. 


Irvine.— At a meeting of the T.C., the proposal by the 
sub-committee appointed to consider the matter, to carry out an 
electric lighting iustallation for part of the town at a cost of 
£6,600, was dropped. 


King’s Norton.—The E.L. Committee has recommended 
the T.C. to continue the negotiations with Callender's Cable and 
Construction Co., Ltd., Belliss & Morcom, Ltd., and the Electric 
Construction Co., Ltd., as to the proposed establishment of an 
undertaking under the E.L. Order, 1898, and to settle with. them 
the terms of the agreements to be entered into by the Council with 
the proposed new company. 


Langley.—The P.C. has received applications from the 
Slough and Datchet Electric Supply Co., and the Uxbridge and 
District Electric Supplv Co., for its consent to their applying for 
an E.L. prov. order. The Council has unanimously consented to 
the former company's application. 


London. — MARYLEBONE. — In a report issued on 
Tuesday, the Electric Supply Committee stated that the number 
of consumers now being supplied from the Council's generating 
station is approximately 4,000. The whole of district C (com- 
prising 3,400 consumers), which was formerly supplied from the 
North Street station, was transferred from the Electric Supply Co.'s 
system two months ago. The operations had been carried out so 
that probably not one of the consumers was aware of the change. 
The Edgware Road district was transferred a fortnight afterwards. 
This transfer was rendered more difficult owing to the fact that 
Edgware Road had been previously supplied with alternating 
current by the company, and was connected with the system of 
supply in Paddington; it was therefore necessary to change the 
whole of the arc lamps and other apparatus for those suitable for 
a continuous current supply. In addition to the foregoing, 
certain other large consumers in Oxford Street had been 
taken over. The consent of the B. of T. in reference to 
the application of the Council for consent to an increase in the 
pressure of supply was obtained on August 18th, since when the 
whole of the Edgware Road district, together with that of Oxford 
Street as far as Portman Street, has been changed over to 240 and 
4X0 volts p.c. pressure. The total number of consumers changed 
over up to the 3rd inst. was 354, and it is anticipated, that a 
further 600 consumers will be changed over by the end of the 
present month. Owing to the fact that the supply of large areas 
has now been taken over from the company, and that to some 
consumers the supply is necessarily still at the old voltage, 
a considerable proportion of energy is wasted. The 
load required to. be provided for, at the Council's 
generating station, is heavier than had been estimated (the 
engineer having reckoned on larger areas having been changed 
over to the higher voltage). The committee has, therefore, con- 
sidered it advisable to approach the company with a view to 
obtaining the benefit of the option of supply in bulk, during the 
next few months. Until the question of tariff has been settled the 
committee has provisionally arranged the following charges :— 
Lighting purposes, 8d. per unit for 500 hours’ supply on the 
maximum demand, and ld. per unit afterwards; basement 
lighting, 2d. per unit ; power purposes, 2d. per unit for 500 hours' 
supply on the maximum demand, and 1d. per unit afterwards. 

The estimates for the year ending March 31st next were sub- 
mitted. The expenditure is put down at £95,891, and the income 
at £97,693. This would leave a credit balance on the year's working 
of £1,802, which would reduce the debit balance carried forward 
from the previous 12 months to £3,374. It is stated that provision 
has been made for a material increase in the rate of interest for the 
coming half-year, and that, through the suspension of sinking fund 
payments for the first 24 years, the account for the year ending 
March 31st, 1906, had been relieved of a liability amounting 
approximately to £14,300. The Committee considered that no pro- 
vision should be made in the year's rates to meet electric lighting 
charges. 

HAMMERSMITH.—It has been reported to the B.C. that the total 
costs of the 16 Councils which joined in the opposition to the 
Administrative County of London and District Electric Power Co.'s 
Bil amounted to £4,885. The proportion payable by Hammer- 
smith, upon the agreed basis of rateable value, was £230, plus 
also a sum of £129 for copies of evidence supplied. The charges 
have been placed to revenue account. 

As a result of the objections lodged by the B.C. against the new 
assessment of the works, the rateable value has been reduced from 
£9,500, as proposed, to £6,500. The reduced assessment, however, 
is an Increase Of £3,191 over that at present. in force, 


PoPLAR.—The London and India Dock Co. has informed the B.C. 
that it would be prepared to consider the question of taking the whole 
of its supply of energy from the Council, if a low price were offered. 
The Committee has decided to offer a supply at '885d. per unit, subject 
to a three years’ agreement and a guarantee to take a minimum 
consumption of 350,000 units per annum, with a maximum load not 
exceeding a 100 Kw. at any one time. The B.C. has been supply- 
ing the London Central Markets Cold Storage Co. under agreement 
for 34 million units, with a minimum of 250,000 units at 14d. per 
unit. The charge has now been modified as follows:— £3 per kw. 
and ‘8d. per unit, less 5 per cent. for cash within 14 days, plus £125 
per annum to defray interest on cost of cable; the minimum 
quantity is to be 750,000 units every three years, instead of 250,000 
per annum, the actual consumption being charged and the balance 
eettled at the end of every third year. 

Sr. Pancras.—Further complaints have been received by the 
B.C. in regard to alleged nuisances arising from the working of its 
generating station and destructor in King's Read, and the matter 
is now being carefully considered by the Committee. The Com- 
mittee has sanctioned the extension of the arc lighting system to 
26 streets and roads at an estimated cost of £8,250. 


Louth.—The T.C. has received from the L.G.B. an 
intimation that the Council's application fora loan of £17,000 for the 
establishment of electricity works has been refused, on the ground 
that the evidence adduced at the inquiry failed to show how the 
scheme could be worked with financial success. 


Lytham.—The U.D.C. has sealed an agreement with 
Messrs. Foote & Milne, relative to the electric light. 


Market Harborough.—The U.D.C. has decided at once 
to take the necessary steps to obtain powers for the establishment 
of an electrical supply, during the next session of Parliament. 


Mynyddislwyn,.—Messrs. Spickett, solicitors, Ponty- 
pridd, on behalf of a syndicate formed for the purpose of supplying 
electric light in the Rhymney Valley, have received permission 
ae a deputation to wait upon the Council, to lay the scheme 
oefore it. 


New Zealand.—CuristcutrcH.—The Works Com- 
mittee has been instructed to report on the question of installing 
an additional generating set at the refuse destructor, to meet 
the anticipated increase in next winter's load. 


Ossett.—The B. of T. has informed the T.C. that it 
intends to revoke the Ossett E.L. prov. order. This order has been 
extended on two or three occasions, and now another appeal is to 
be made for “ sufficient" time to carry out the scheme. 


Oulton Broad.—The U.D.C. has accepted the offer of 
the local supply company, to light the streets with 20-c.p. lamps, at 
£2 2s. 6d. each per annum. 


Pwllheli.—The T.C. has agreed with a Yorkshire 
syndicate not to proceed with its prov. order obtained a few 
years ago. The syndicate has offered terms to the Council, and it 
is stated, will provide the town with an electricity supply. 


Queenborough.—The T.C. having expressed a desire 
to have a supply of energy for lighting, the Sheerness Electric 
Power and Lighting Co. has intimated that it is endeavouring 
to obtain powers for supplying energy to the borough. 


Salford.—Commencing with the New Year, power con- 
sumers will be allowed to use 15 per cent. of their consumption of 
energy for lighting at the power rate. 


South Africa,.—KiNa Wiuiiam’s Town.—The Light- 
ing Committee has reduced the minimum monthly charge for 
energy from 10s. to 7s. 6d. 

LADYBRAND.— The T.C. recently discussed the proposal to light 
the town by electricity, and the tovm clerk, after having made 
inquiries, reported having received an offer to supply energy at 
1s. 3d. per unit if a concession for five years were granted. No 
decision has yet been arrived at. 


Stalybridge.—The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board has decided to 
apply for a loan of £14,900 for electricity purposes. 


Stockport.—The T.C. has offered to supply energy to the 
B. of G. for the new hospital at 4d. per unit for the first £100 worth 
perannum and 3d. afterwards, and for power at 14d. per unit. 


Sutton Coldfield,.—The T.C. has decided to apply to 


the L.G.B. for a loan of £3,000 for the extension of E.L. mains, 
services and meters. 


Wantage.—With regard to the application by the 
Wantage Engineering Co. for a prov. order for E.L., the U.D.C. 
has decided not to object to the application, 


Vol 57. No. 1,485, Ocrosza 13, 1905] THE ELECTRICAL REVIEW. 


587 


Washington (U.8,A.),—From the New York Times we 
learn that the Census Bureau has issued a report on electric light 
and power stations for the year ended on June 30th, 1902, showing 
that there were in the United States 3,620 such stations, which cost 
in construction and equipment $504,740,352. The gross income was 
$85,700,605; and total expenses, $68,081,375. The total output for the 


year in Kw.-hours was 2,507,051,115. The number of arc lamps was - 


385,698, and the incandescent lamps numbered 18,194,044. 


TRAMWAY AND RAILWAY NOTES. 


Audenshaw.—The U.D.C. has applied to the B. of T. 
for a year’s extension of time for carrying out the Tramways Order, 
1899, from December 9th next. 


Ballarat (Australia).—The electric tramway service 
was inaugurated on August 13th. Altogether 9 miles of track have 
been opened, and it is hoped that six months hence an additional 
5 miles will be completed. The power house, near Lake Wendouree, 
contains four dynamos, three of which are in working order. 
Stirling boilers are used to generate the steam. The service is 
being provided on a 30 years' lease by the Electric Supply Co. of 
Victoria, Ltd., who also have agreed to furnish the city of Ballarat 
and town of Ballarat East with electric light for public and private 
purposes.— Australasian Hardware. 


Bournemouth.—It is announced that the new electric 
tramway between Bournemoufh and Christchurch will be opened 
for traffic on Tuesday next weck, : 


Buenos Ayres.—Government has forwarded to Congress 
a Bill authorising the Buenos Ayres Municipality to construct 
underground electric railways. The concessionaire is to work the 
lines for 40 years, after which all will pass over to the Corporation. 

Messrs. Urdaniz & Co. have applied to the Municipality for a con- 
cession for a network of 70 kilometres of electric tramways. The 
routes asked for are very similar to those now being called for by 
tender by the Municipality.—Review of the River Plate. 


Chili.—According to the Diario Oficial, of Chili, a 
concession has been granted to Don Ambrosio Olivos for the con- 
struction and exploitation of an electrical railway from Valparaiso, 
through the valleys of Casablanca and Curacavi to Santiago, and of 
a branch from the valley of Curacavi to Melipilla. The concession 
is for a period of 100 years from the date on which the railway is 
opened to public traffic. Gratuitous use of the lands necessary for 
line, stations, &c., is granted to the concessionaire. When the 
railway is finished the concessionaire is to be repaid any sums 
which he may have expended for customs duties on supplies 
destined for the railway, provided these sums do not exceed 
600,000 pesos (peso = 1s. 6d.). Plans of the railway arc to be pre- 
sented for approval within 30 months, works are to begun within 
two years, and to be finished within five years from the date of the 
passing of the plans, otherwise the concession is to be forfeited. 
Tariffs for goods and passengers are to be submitted for approval. 
After 40 years the Government has the right to purchase the rail- 
way, and unless previously purchased the railway will revert to the 
Government after 100 years. 'The concession is not to be trans- 
ferred to any foreign company without the express stipulation that 
the said company must renounce all diplomatic protection and 
must abide by the laws of the country. 


Continental Notes.—GERMANY.—The German Minister | 


of Railways is considering the question of supplying the whole of 
Prussia with high-speed electric railways, the minimum speed to be 
220 kilometres per hour. The value of this system has been proved 
on the Berlin-Zossen line, and the Ministry is now negotiating 
with Belgium with a view tothe construction of a direct line 
between Berlin, Cologne, and Brussels, the whole distance to be 
covered in five hours. The Belgian Government has already con- 
sented to a grant of 56,250,000 francs. 


Durham.—At the meeting of the City Council on the 
3rd inst. a letter was read from the B. of T. stating that it had 
agreed to a further extension for six months of the powers granted 
to the Electric Tramways Co., who proposed [to lay light railwavs 
between the city and the adjacent centres of population. No 
further extension would be granted. 


Halesowen.—The B. of T. has refused to sanction the 
transfer of the R.D.C.’s light railway order to the Empire Elec- 
trical Co., on the ground that the provisions of the order are not 
applicable to a company, and has intimated that the proper method 
fot a company to adopt is to apply for a fresh order incorporating 
the terms of the agreement with the Council. . 


Halifax.—Two tramcars collided violently during a fog 
Tuesday. last, one car having just emerged from a loop on to 

e single line where the other was travelling. The fronts of both 
“ars were badly smashed, and the drivers were injured. 


,,Ulverpool-Southport Railway.—The new accumulator 
L &Y at Hall Road, on the Liverpool-Southport line of the 
et : - Railway, is now equipped. The station contains 270 cells, 
e ne yield a discharge of 1,600°amperes at a pressure of 
ind . ta, with tthe aid of a reversible booster. There are 
our |bettery (stations on this line of railway ; one at Hall 


Road, and one at St. Luke’s, which are at ‘work; one at Grea'. 
Howard Street, and another at Freshfield, which are approach 
ing completion. The batteries, which are of the Tudor type, 
would suffice to run a full service of electric trains, on weck days, 
for one hour; and on Sundays for three hours. 


London.—SrEPNxy.— The Works Committee reported 
on. Monday having considered communications from the L.C.C. and 
Poplar Borough Council, urging that, owing to the difficulties of 
the adoption of the conduit system along the route of the 
northern tramways, they agree to overhead traction. The Com- 
mittee regretted being unable to depart from their former decision, 
viz. not to consent to the adoption of an overhead system of 
traction upon the tramways in Mile End Road, Grove Road, and 
Burdett Road. 

OvER-BrRIDGE TRAMS.—At a meeting of the Court of Common 
Council last week, in view of the Court having approved that there 
should be some tramway communication between the north and 
the south of the River Thames, and as Parliament would not 
sanction the introduction of tramways on the Embankment to make 
a junction with the tramways from Kingsway, Mr. J. Harris 
suggested that, at the conference to be held with the L.C.C., the 
Bridge House Estates Committee should ask the L.C.C. to consider 
the formation of a new street on the south side of the Thames 
between Westminster and Blackfriars Roads, and that by a tunnel, or 
otherwise, communication be made between the trams of Kingsway 
and the trams on the south side of London. He pointed out that 
the L.C.C. was proposing to build a County Hall near where the 
suggested street would run.—Mr. Algar, for the Bridge House 
Estates Committee, said they would give careful consideration to 
any suggestion the L.C.C. might make. i 

METROPOLITAN District RaiLwWay.—On Monday last the 
District Railway opened a new station, to be known as “ Barons 
Court,” situated about mid-way between Hammersmith and West 


Kensington stations. 


Manchester.—The Tramways Committee has decided to 
extend the system of parcels carriage by tramcars. Henceforth 
the guards of all cars will be permitted to receive parcels for trans- 
mission at any stopping place, provided that the parcels are 
properly stamped, and do not exceed 7 lb. in weight. 

The Committee has resolved upon increasing the number of 
covered cars, which are very popular. 


Newport (Mon.).—The Electricity and  Tramways 
Committee has considered a valuation for rating purposes of the 
tramways and electricity undertakings, viz., £9,000 gross, and 
£6,000 rateable, and has resolved to appeal against the assessment 
as excessive. 


Oxford.—The T.C. on October 4th decided in connection 
with the purchase of the tramway undertaking to take steps to 
promote a Bill in the next session of Parliament, containing the 
widest possible powers, without pledging the Council at this stage 
either to work or not to work the undertaking. 


Rochdale.—The T.C. has decided, if the Whitworth 


U.D.C. obtains the necessary powers to construct tramways, to 
lease and work them on terms to be arranged. The Corporation 
cannot secure powers by a prov. order to construct the proposed 
lines in the urban districts, hence this decision. 


South Shields.—At the meeting of the T.C. on the 4th 


inst., the question of the appointment of a general manager for the 
new electric tramways now being constructed was further con- 
sidered. The Tramways Committee again reported in favour of tho 
holding of the position by Mr. Cawthra, the electrical engineer, but, 
after a protracted debate, the report was rejected, and a motion 
that a general manager be advertised for at a salary between £200 
and £250 per annum was adopted. 


Swindon.—The T.C. has decided to apply tothe B. of T. 


for a loan of £2,550 for the purchase of two tramcars, and to meet 
excess expenditure. 


Torquay.—The announcement is made, in regard to the 
Torquay tramways, that the Dolter Co. are prepared to push on 
with the work as rapidly as possible. All offers by the company of 
every sort are now withdrawn, and the Act of Parliament will have 
to be strictly complied with. This means that the Corporation 
will, within a few months, be called upon to carry out the agreement 
to supply the electric power to work the tramways, the first section 
of which will, it is anticipated, be ready for working by about 
Christmas, or early in the new year. The only means by which 
this power can be supplied is by the proposed extension of the 
existing station, for which the Local Government Board inquiry 
has not yet been held for the required loan of £9,500. 


United States.—Cuicaco.—The Chicago City Rail- 
way Co., in asking for a 20-year operating licence, offer to 
accept the licence in lieu of all other rights, with the option of 
purchase by the city. They also offer interchangeable transfer 
tickets over the lines of the Union Traction Co.; to change all 
cable lines to overhead or underground trolley system ; lay new 
metals and introduce new cars, to be run as required by the city; 
to repair, sweep and sprinkle streets ; to pay rentals on a percentage 
basis; to concede a 5 cent fare; and to publish accounts. 

New York City.—A new tunnel is being talked about, to enter 
New York City at a point where it will most effectively connect 
with the present surface car system near Brooklyn Bridge. A 
careful review of the local traffic situation and of the large number 
of pending extensions and subway schemes shows that no relief to 
the present overcrowded conditjons can be expected until 1910. 
Electric trains, consisting of 40 heavy passenger cars, travelling at 
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50 miles an hour, are now running on the Long Island Railroad 
between Brooklyn and Belmont Park, where a new racecourse has 
been recently opened. The New York City Railway Co., one of a 
group of allied surface traction companies, is putting in electrically- 
operated automatic points which can be thrown by the motorman 
by a sudden turn of the controller handle. Some large gasolene 
electric motor-omnibuses are to be put on Fifth Avenue to replace 
the present antiquated horse vehicles. These new omnibuses are 
being equipped by the General Electric Co. with 40-H.r. gasolene 
engines and two 45-ampere motors, in addition to a small storage 
battery for lighting and for starting the engine. The Lackawanna 
Railroad, coincidently with the opening of a new ferry service, has 
initiated an electric automobile service for the uxe of its passengers 
arriving in New York City, 


TELEGRAPH AND TELEPHONE NOTES. 


Atlantic Cable.—The Commercial Cable Co.’s fifth 
cable across the Atlantic from Canso, Nova Scotia, to Waterville, in 
Ireland, was completed on Friday last. Bad weather delayed the 
final splice in the cable, which was made at a point 187 miles off 
the Irish coast. 


Guernsey.—On the 3rd inst. the new multiple switch- 
board at the States Telephone Exchange was inaugurated by Sir 
H. Giffard, Bailiff of Guernsey. The new board is fitted for 900 
lines, and can be extended up to 3,000. It was made by the Inter- 
national Electric Co., to the specification of Mr. A. R. Bennett, 
consulting engineer, and Mr. R. 
manager. At December 31st last the total number of subscribers’ 
lines was 1,162. 


London. — MARYLEBONE. — The Works Committee 
reported on Tuesday the result of the award of the arbitrator, in the 
matter of the refusal of the Borough Council to give its consent to 
the placing of certain telegraph | posts and wires in and across 
streets and roads in the borough. The arbitrator (Mr. G. Paul 
Taylor) decided in favour of the Postmaster-General, and ordered 
the Council to pay costs. 


New York City.—There are now 174,200 telephones in 


use in Manhattan and the Bronx boroughs, serving a population of 
approximately 23 millions. More than 22,000 new connections 
have been made between January ist and September 30th. As a 
result of a recent official inquiry, a reduced telephone tariff is 


promised in the spring of 1906, especially in view of the organisa- 


tion of several new companies which threaten to compete for 
business in all parts, of Greater New York. Thesc new companies 
ask for a 25-year licence, and promise to supply a large number of 
free telephones for oflicial use. 


Pacific Cables.—Mr. Takahira, the Japanese Minister 
to the United States, has affixed his signature to Japan's agreement 
with the Commercial Pacific Cable Co. for landing rights at Yoko- 
hama. An agreement for landing rights at Shanghai was signed 
by China sev eral weeks ago. According to the New York Times, 
the cable connections with both Japan and China will be made by 
extending the present lines of the company, which run from San 
Francisco through the stations of Honolulu, Midway and Guam to 
Manila. Japan will be reached by laying a cable from Guam in 
the Pacific Ocean direct to Yokohama. The cable to China will be 
laid from Manila to Shanghai. With the cable which has just been 
completed to Newfoundland, plus a fifth cable to Europe which has 
now been laid, the cable from Guam to Japan, and one from Manila 
to Shanghai, the company will have a system extending over two- 
thirds of the way around the globe. 

Mr. C. H. Mackay, president of the Commercial Cable Co., stated 
in New York on September 29th, that the new American cable to 
China and Japan will be in operation on or before April. 1st, 1906. 
Mr. G. G. Ward, who has been to England to order this cable, 
sailed from Liverpool on September 29th. 


Peru Telegraphs.—In his address to Congress, recently . 


published in the Dierio Oficial, the Peruvian President observes that 
in the year 1904 there have been constructed in Peru 743 kilometres 
of new telegraph lines between Lima and Casma, from Putina in the 
direction of Sandia, and from Piura in the direction of Ferrenafe. 
The latter line, in which the Government have taken great interest, 
was to be finished on July 28th, and will provide communication 
between north and south of the Republic, and international com- 
munication by means of the Bogota-Quito line with Lima, La Paz, 
Santiago and Buenos Ayres. After the work is done of changing the 
posts ou the southern line and of adding a second wire, the 
Republie will be in a position to contract telegraphic conventions 
with the countries interested, which should have a beneficial effect: 
on Peruvian commercial relations. 


Roumania.—The works on the direct telephone line 
between Bucharest and Buda-Pesth were nearly completed on 
August 31st, and at the end of that month the new line was to be 
put into regular service. The Roumanian service is fixing the line 
between Sinaia aud Predeal, whilst the Hungarian service is fixing 
the line between Predeal and Brashov, where the direct line with 
Buda-Pesth is joined. When this line is finished, Bucharest will 
be in telephonic communication with two centres of international 


McLean, resident engineer and , 


- 


communication, viz., with Buda-Pesth vid Predeal and Brashov, and 
with Sofia by the direct line between Bucharest and Giurgevo, the 
Danube cable between Giurgevo and Roustehouk, and the direct 
Bulgarian telephonic line between Roustchouk and Sofia. 


Spanish Telegraphs and Telephones.— According to 
the Journal Télégraphique 3,549,378 telegrams were dealt with 
during the year 1903, viz., 2,997,169 private, 386,462 official, and 
165,747 service. Of the international traffic, 538,245 telegrams 
were sent and 633,275 received. ‘There were also 122,391 telegrams 
in transit; 32 new stations were opened during the year. It is 
interesting to note that the various officials hold telegraph con- 
ferences among themselves, and that messages in connection there- 
with are treated as service telegrams, which in 1903 totalled 
271,918. Altogether the increase of internal traffic over 
the year 1902 was 2 per cent. and international traffic 1 per 
cent. France leads in the exchange of telegrams, having 
received and sent 471,486, Great Britain following with 256,772, 
and Germany with 89, 524. The total receipts amounted to 
5,629,563 pesetas in 1903, as against 5,493,049 in 1902. Expenses 
were about 8,437,455 pesetas, "Telephone receipts were 3,116,438 
pesetas, of which 751, 066 were payable to the Government. 


Telegraphic Interruptions and Repairs :— 


CABLES. 
Trinidad-Demerara (No.1) .. T ue ve 3 as 
Dominica-Martinique .. ws a ae .. May", 1902.. X .. 
St. Lucia-Martinique .. " è vs e: 
Cayenne-Pinheiro S ae -. Aug. 18, 1902 .. ‘oe 
Reissa-Issa (Yemen) Camaran vs as .. Oct. 22, 1902 


INTERRUPTED. REPAIRED, 


Tarifa-Tangier .. Jan. 18, 1904 .. ie 
Closed { Vladivostock- Nagasaki Feb.9, 19%.. EP 
Port Arthur-Cbifu .. . Mar. 9, 19%.. as 
Jamaica-Colon .. Se - Jan. 5, 31906... . 
Cadiz-Tenerif July 20, 1905 
Cotonon-Grand Bassam. . .. Oct. 4, 1906 
LANDLINES. i 
Puerto-Barrios ee es ee July 28, 1902 ee ee 
Kertch-Soutehoum ne ae is .. Bept. 27, 1904 .. s 
Alaska landlines .. . Oct. 5, 1905.. Oct. 9, 1905 
Communication with Brazil via Galveston .. July 18, 1906 .. es 


Turkey.—The Administration des Postes et Telegraphes 
Ottomans has published statistics for the year 1319 (2.¢., year ended 
March 31st, 1904). The followmg are the chief details :— Length 
of line 41,991 kilometres, being an increase of 1,171 kilometres, as 
compared with the previous year. Length of telegraph cables, 637,660 
kilometres. Number of messages circulated, 1,537,054, giving 
total receipts of 85,893,018 piastres (100 piastres = 185.) 


Wireless Telegraphy.—The President of the Peruvian 
Republic states that a contract has recently been arranged 
with the ‘“ Gesellschaft für Drahtlose "Telegraphie " for the 
installation of a wireless telegraph system between Puerto Ber- 
mudez and Masisea. The materials for this work have already 
been obtained and appear to be satisfactory. It is intended to 
set up a new station in Iquitos, thus solving the problem of tele- 
graphic communication with the East. The contract contains a 
clause safeguarding the interests of the Government if the instal- 
lation does not fulfil expectations. 

Three engineers of the Ges. für Drahtlose Telegraphie, who 
have been on the way with the two stations to be installed in 
the interior of Peru since February 6th, have only just arrived 
in Masisea and Puerto Bermudez, after having met with great 
difficulties in the transport of the machines and iron towers. "This 
transport, on account of the low level of the water and the many 
cataracts, had to be effected principally in open boats. The ercc- 
tion of the stations will be taken in hand in the course of the 
present month. 

From Zndian Matte we learn that wireless telegraphy with 
the Andaman Islands is very successful, and that signals were 
recently exchanged between Port Blair and a vessel over 100 miles 
.out at sea. 

On September 24th the U.S. Government imade: some simul- 
taneous experiments with wireless signals, receiving messages at 
Washington, D.C., from New York, Boston, Philadelphia, and other 


- places, with a view to gathering information as to the most 


efficient wave lengths suitable for different distances. 

In the Journal Télégraphique the German Government Regula- 
tions for the treatment of private messages by wireless telegraphy 
are published in esfenso. Regulations of the Telegraph Con- 
vention applying to “marine” messages are, as far as possible, 
to be applied to telegrams by wireless telegraphy, and 
they may be written in any of the authorised languages. 
All public offices of the administration are to be open day 
and night for the receipt of “wireless” telegrams, and various 
signals are fixed for vessels in distress. ‘Telegrams are to be 
sent in the following order:—Telegrams from ships in distress, 
State telegrams, service telegrams, urgent and ordinary private 
telegrams, and specimen telegrams are quoted. They appear to be 
very exhaustive. 

The Dutch military authorities are, at the DERE time, making 
manoeuvre trials with portable stations, and if they are found 
satisfactory a number of military stations will be ordered for their 
colonies. Several stations of 180 km. range have already been ordered. 
The place of erection is at present unknown; presumably they are 
required for warships in the Dutch East Indies. 

Two large Turkish stations—viz, Rhodos in Asia Minor and 
Derna in North Africa, are nearing completion, and will most likely 
he taken into operation in a few weeks, although great difficulty has 
been experienced on account of the lack of a sufficiently experienced 
staff. 

(Continued on page 594) 
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H ASTINGS ELECTRIC TRAMW AYS. needs of a large permanent: population, and should be 
| | much appreciated also by the numerous visitors to Hastings 


——— 


THE tramway system which has just been opened by the ^ and Bexhill. 

Hastings and District Tramways Co. is one of the most The contractors for the whole of the work were Messrs. 
important on the Dick, Kerr & Co., 
south coast. The Ltd., and the con- 
scheme embraces sulting engineers 
two main routes :— for the scheme 
(1) A circular route were Messrs. Kin- 
through Baldslow caid, Waller, Man- 
and Ore, with ville & Dawson. | 
branches to Holling- It is obvibus 
ton and the old town from a considera- 
of Hastings respec- tion of the routes 
tively; and (2) a shown on the map 
line along the (fig. 11) that the 
front through St. system necessitated 
Leonards to Bex- high-tension trans- 
hill. The first route mission with sub- 
is now in operation, stations. 

but some little time At the power 


will elapse before house, alternating 
the line is com- current is generated 


pleted to Bexhill, ata pressure of 6,600 
although the D | Fig. 1.— View OF COMRINED A.C. AND D.C. STEAM GENERATING SET. vous; and brans- 
manent way beyond - mitted to the sub- 
St. Leonards is now in course of construction and a con- stations for transformation to direct current at 500 volts pres- 
siderable length has been completed. | sure. One sub-station erected at- Silverhill is now in com- 


The main portion of the system is of normal construction, plete working order, aud the second one at Bulverhythe is 
but a'section of the route towards Bexhill leaves the main nearly completed. © « ` | Pa 


Fic. 2.—GENERAL VIEW OF THE ENGINE ROOM SHOWING BELLISS-DICK, KERR GENERATING PLANT. 


road and crosses the fields by means of a tram road, The total length of tramways now in operation is 
30 ft. in width and about 5 furlongs long, which has been approximately 16 miles of single track, laid to a gauge of 
constructed by the company. When complete the system 3 ft. 6 in. The forni of track construction mostly used is 


will be some 30 miles in extent ; it is designed to serve the macadam with granite sett edging, the rails and setts 
F 
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being laid on a.6-in. bed of Portland cement concrete. In laid in a separate trough and run in solid with bitu- 
cases, however, where traffic is heavy, the roadway between men. The low-pressure cables are insulated with 


the rails and for an average space of 18 in: on either side of vulcanised bitumen, and are also laid solid in troughs ; 
the whole of the 


feeder cables were 
supplied by Messrs. 
Callender's Co. 

The power station 
has been erected on 
a site in Ore Valley, 
Hastings, adjoining 
the Ore station of the 
South-Eastern Rail- 
way, and a siding has 
been provided to facili- 
tate the supply of 
fuel. The steam- 
raising plant consists 
of three Babcock and 
Wilcox patent marine 
water-tube boilers. con- 
structed for a working 
pressure of 180 lb. per 
sq. in. 

Each | boiler is 
capable of evaporating 
14,000 lb. of water 
per hourinto high pres- 
sure, superheated steam 
with natural draught. 

The steam  super- 
heaters—also of Bab- 
cock & Wilcox make— 
are designed to give an 
increased temperature 
of 120° F. 

The gases and pro- 
ducts of combustion 
are . carried * through 


Fic. 3.— VreEw OF THE SILVER HILL SUB-STATION PLANT, SHOWING ROTARIES AND SWITCHGEAR. 


both double and single track, is paved ;withi granite.’ On a main: horizontal steel flue, supported abov?» and; behind 
a part of the route near the centre of the town, wood- the boilers, into a steel chimney ".8 ft. iin diameter, 


paving has been adopted throughout. The section and 175! ft. high. The flue and chimney “jaye, . been 
across country, on the 
Bexhill route, is 
constructed with 
sleepers and ballasted 
torail level. The rails 
are of the girder type, 
weighing +90 lb, per 
yard, and! are laid in 
45-ft. lengths. + -The 
rail joints are ;forti- 
fied by a 24-in. length 
of rail, bolted 'on- the 
under side and em- 
bedded in concrete ; 
Neptune copper bonds 
are used for bonding 
throughout. |... 

The construction of 
the overhead lines is 
carried out generally 
on the side-pole sys- 
tem, with bracket arms 
and flexible suspen- 
sions. The poles are 
made up in three 
sections of lap-welded | | t - 
mild-steel, erected at 2 | lun pe 8S CA Lx ch NET. os "A Cg Er 
intervals of about 40 wu. "M CO | -- [m [woo NUES s ea i E i PONES 
yards. The trolley No S ay Us DD 
wire is of hard-drawn 
copper, 4/0 8.W.G., 
with a diameter of 
‘400 in., and a break- 


ing strain of 22 tons per Fic. 4. —BaABcock & WILCOX Marine BOILERS AT THE POWER STATION. 

sq. in.; the trolley line, following standard practice, is ^ designed to admit of extensions to the boiler Pant when 
sectioned at every half mile. The extra high-pressure necessary. 

feeders are composed of threé-core paper-insulated cable, Two of Messrs. J. P. Hall & Sons’ direct-acting 
lead-coyered and armoured with steel wire, each cable being ^ steam pumps, which supply the boiler feed, are housed ina 


a 
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pump room, and as each pump is capable under normal 
circumstances of dealing with from 30,000 to 40,000 Ib. of 
water hourly, there is ample provision for reserve. 

The pipe arrangement has been designed to give security 
against accident, and continuity of supply. The main 
steam pipe, 8 in. diameter, is of solid drawn mild steel, 
arranged on the “ring” system ; the “ring” is sectioned 
by means of through-way valves, and arranged vertically 
upon the boiler house wall, adjacent to the engine room. 
A 5-in. branch pipe, provided with an isolating valve, 
connects each boiler to the lower half of the steam ring, 
while each of the four engine branch pipes is connected to 
the upper half of the ring main. Each section of the 
steam main has its own draining pocket, and a separate 
pocket is provided at each end of the ring to intercept any 
water which might be carried over, on its way to the engines. 
It is hardly necessary to add that all these pockets are fitted 
with automatic apparatus for the instant clearance of such 
water as may reach them. 

An auxiliary steam ring is provided, through which 
steam is supplied to the feed pumps, condensing engine and 
other auxiliaries, the small ring being a miniature of the 
larger one. The branch pipes to the auxiliaries from the 
secondary ring are all of solid-drawn copper, with flanges of 
gun-metal, brazed on. "The bodies and covers of the valves 
are of Siemens-Martin acid-process cast-steel, and those on 
the main ring are 
provided with by- 
pass valves to facili- 
tate their operation. 
.The pipes are all 
covered with a com- 
position containing 
85 per cent. of mag- 
nesia, suitably wired, 
and covered with 
plastic material and 
canvas. 

The exhaust 
steam from the 
engines is dealt with 
by an Allen surface 
condensing plant, 
which has been 
erected in the base- 
ment of the engine 
room. The pumps 
are driven by 
means of a vertical 
compound enclosed 
high-speed | steam 


Fic. 6.- 


FiG, 7.—ViEW oF THE MAIN SWITCHBOARD, AT THE POWER-STATION. s. 


engine, the circulating pump being coupled direct, while the 
air pumps are driven through a single reduction gear. The 
condenser will deal with about 30,000 Ib. of steam per hour, 
producing a vacuum to within about 4 in. of the barometric 


SILVER HILL SuB-sTATION : TRANSFORMERS. 


pressure. The air pumps are of the two-throw, vertical, 


single-acting ** Edwards " pattern. 
The circulating pump is of the centrifugal type, and is 


Fic. 5.—THE Car-SHED AT SILVER HILL. 

capable of deliver- 
ing. the requisite 
circulating water to 
the distributing 
troughs inside the 
cooling tower, which 
is of the Klein Co.’s 
usual standard con- 


struction. This 
pump runs at a 


speed of 425 r.p.m, 
The air pump 
discharge is de- 
livered, by means of 

a small pump driven 
by the same engine, 

to a filtering appa- 
ratus, which clears 

it of oil and other 
deleterious matter, 
when it again passes 

to the feed pumps. 
The filtering 
plant is constructed 
upon the Davis 
Perrett system, which 
combines an electrical 
treatment of the water 
with a filter of the 
Wilson automatic self- 
cleaning type, as sup- 
plied and made by 
Messrs. Masson Scott 
and Co. In this pro- 
cess the condensed 
water is treated in 


wooden tanks, in 
which metallic elec- 
trodes are arranged 


to cause the water 
to circulate from in- 
let to outlet; in its 
passage it is sub- 
jected to the action of 
an electric current, with 
the result that the 
emulsive character of 
the oily water is des- 
troyed, the oil forming 
a flocculent precipitate, 
with the oxides of the metal, which can be easily removed by a 
simple filter. A direct current at/a pressure of about 500 volts 
is used, the tanks being supported upon insulators carried upon 
an overhead platform within the boiler room, and just above 
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Fia. 8. 


the pump room.. A 
galvanised wrought- 
iron tank having 
a capaċity of 1,000 
gallons is installed 
for the reception of 
the clean water from 
the filter, and this 
tank acts as a hot 
well from which the 
oiler feed is taken, 
and into it the 
make-up water is 
supplied from the 
feed storage tank. 

The engines are 
four in number, of 
the well-known 
* Belliss” 3-crank, 
triple-expansion 
type, provided with 
forced lubrication. 
Each engine is cap- 
able of giving a nor- 
mal output of 540 
B.H.P. when run- 
ning at a speed 
oft STS: Pgm. 
condensing or 
non-condensing, 
with a steam 
pressure of 175 lb. per sq. in. at the stop 
valve. 

The generating plant (figs. 1 and 2) 
consists of three Dick, Kerr standard 
alternators and two of the same firm's 
standard direct current generators. 

Two alternators and one p.c. gene- 
rator are each direct-coupled separately 
to a ** Belliss " engine, the fourth engine 
drives an alternator and p.c. generator 
coupled together, so as to form a reserve 
in case of the breakdown of either an 
A.C. Or a D.C. unit.. The alternators 
generate three-phase ‘current at a pres- 
sure of 6,600 volts; 25 cycles, each 
machine being provided with a direct- 
driven exciter mounted on an extension 
of the alternator shaft: they are 
constructed for a continuous out- 
put of 300 KW., and will sustain 
an overload of 25 per cent. for one 
hour, with a moderate rise in tempera- 
ture. 

The three alternators are designed to 
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Fic. 9.—ON THE 


BarrLE Roap. 


run in parallel with each other, means 
being provided for raising their voltage 
up to 6,600, when running at a constant 
speed; to compensate for loss in the 
mains. ,The rotor spiders are of cast-iron, 
of a very strong design, and. the pole- 
pieces are made of laminated steel ; the 
removal of the field coils is effected 


.by sliding a pole-piece from a dove- 


tailed groove in the rotor, parallel to 
the shaft, without disturbing any other 
part of the machine. The design and 
shape of the pole-pieces produces an 
app-oximately sinusoidal shaped wave of 
E.M.F.. The stator frame is built in 
two halves; the coils which are former 
wound and embedded in rectangular 
slots, are held in position by wooden 


wedges. ` 

The direct current machines are 
designed to give an output of 300 
KW. at a pressure. of 500-550 volts 


when running at 375 r.p.m. "The gene- 
rators are in every respect in accordance 
with the firm's standard practice ; the 
magnet frame is of cast-iron, the pole- 
pieces being ^ built 
of laminated. steel 
and cast into the 
magnet frame. The 
commutation is 
sparkless at all 
loads, and the field 
windings are ar- 
ranged to givea 10 
per cent. rise in the 
E. M.F. from no load 
to full load. 

The switchboard 
contains 20 marble 
panels, including 
three A.C. gene- 
rator panels, one 
A.C. spare gene- 
rator panel, one 
A.C. total output 
panel, four A.C. 
outgoing feeder 
panels, two D.C. 
generator ^ panels, 
one D.C. total 
output X panel, 
one B. of T. 
panel, one  nega- 
tive booster panel, 
and six D.C. feeder 
panels. 


e 


> 
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Fic. 10.—TuE Laron RoaAD CURVE. 
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The whole of the x.H.T. oil switches are contained in a 
special chamber beneath the main switchboard gallery, each 
switch being isolated in a separate cell, the front of which is 
closed by a sheet-iron door. The switches are mechanically 
operated from the main switehboard gallery, on which no 
instruments or switches carry current at high pressure. 

The sub-stations (figs. 3 and 6) are fed from the power station 
through Callender's three-core E.H.T. lead-covered cables. At 
the Silverhill sub-station there are three Dick, Kerr standard 
200-KW. compound-wound rotary converters, running at 
750 r.p.m., and generating direct current at 500-550 volts. 
Each rotary has its complement of three single-phase, oil- 
cooled, step-down transformers. The rotaries are capable of 
dealing with an overload of 25 per cent. for one hour. The 
Bulverhythe sub-station is — 
similar to that at Silver- 
hill, and is equipped with 
the same number of rotaries, 
with the necessary transformers 
and switch-gear. The trans- 
formers, which are 70 Kw. size, 
are mesh-connected and trans- 
form the current from a pres- 
sure of 6,600 to 540 volts. The 
secondary coils are insulated 
from the iron by mica insula- 

. tion and oil-proof material ; 
the high-tension coils, outside 
the secondary coils, being in- 
sulated in the same manner. 
Npecial circulating ducts are provided for the free circulation 
of the oil between the iron and secondary, and secondary 
and primary windings, in order that the core and windings 
may be thoroughly cooled. 

Two car-sheds have been constructed ; the principal depót 
(fig. 5), situated at Silverhill, has six tracks, and will accom- 
modate 36 cars; the other-car shed is in course of con- 
struction at Bulverhythe. A well-equipped repair shop hus 
been provided in the former depot. 


BEXHILL 


The rolling stock is of the double-deck, single-truck - 


i 


poe Up-- ee are 
SWITCHÓOARD GALLERY 


Fic. 12.—-PLan or THB Hastincs Tramways POWER STATION. 


(non-reversed) staircase type, with a seating capacity of 20 
inside and 22 outside; 30 cars are in use, and 10 more 
almost ready for delivery. The cars have all the latest 


improvements in the way of ventilation and finish; the . 


bodies were built for Dick, Kerr & Co. by the United 
Electric Car Co., of Preston. They are mounted on Brill 
21E type trucks, and fitted with a complete standard 
equipment, consisting of two 6A type traction motors and 
controllers of the DB1 form E type, with the patent 
metallicishield blow-out. ? Each controller is provided with 


HASTINGS TRAMWAYS 
PLAN OF ROUTE 


a “run-back preventer,” which makes it absolutely impossible 
for the car to run away down hill; the movement of the 
handle to the “off” position short-circuits the motors, in 
consequence of which there could be only a slow reverse 
movement of the car. The cars are fitted with lifeguards of 
the Tidswell pattern, and with the Waller folding steps. 


Fic. 11.—PrL4AN oF THE Hastinas-Str. LEONARDS-BEXHILL TRAMWAYS. 


On Tuesday we, in company with other representatives of 
the technical Press, were invited by Messrs. Dick, Kerr and 
Co, to view the system just described. Luckily the day was 
in our favour, and the trip over the circular route proved 
delightfully exhilarating. When the opponents of the scheme 
persuaded the Harley Street medicos to giveeevidence against 
it, and to threaten that they would send their patients to some 
rival seaside place if the tramways were persisted in, the 
professors of the healing art knew not what they did. 

The best medicine for an invalid fairly on the road to 
| recovery, would be a 
daily trip on the cir- 
cular route, which goes 
out to within two 
miles of Battle Abbey, 
through charming roads, 
and all along the track, 
which rises high above 
the town, there can 
be seen on either side 
the most exquisite pic- 
tures of seascape and 
landscape. In all! direc- 
tions there is something 
to please the eye, and 
the sense of mental 
satisfaction could but 
react beneficially upon 
one’s physical state. 

Hills are here, there 


and everywhere, and 
some of them are so 
steep that only elec- 
trical propulsion is 


competent to negotiate 
them at a good rate of 
speed. Messrs. Dick, 
Kerr & Co. have car- 
«ried out many installa- 
| tions of electric tram- 
ways, but we doubt if they can point to a more creditable 


piece of work in the whole country, than the latest example 


of their constructive ability at Hastings. But what an ideal 
line for regenerative control ! 


t 


Wimbledon Lighting.—A L.G.B. inquiry was held on 
the 6th inst. into the application of the T.C. to borrow £5,000 for 
E.L. purposes during the 12 months ending March 31st next. There 
was no opposition. 
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" MUNICIPAL VISITS TO OLYMPIA. 


Tue following is a list of visits that are to be paid to the 
Electrical Exhibition during next week. The 21st is 
closing day .— 


Probable 


date of visit. Coming from Name of Deputation. 


Oct. 12 & 13 | Manchester 8. L. Pearce (Eng.) and Comm ttee. 
» 18 Long Eaton F. Worrall (Eng.). 
» 13 Blackburn P. P. Wheelwright (Eng.). 
» 18 Brighton Lighting Committee and some Members of 
Council. 
» 19 Cleckheaton  .. A. P'ickersgill (Eng.). 
» 13&M | Devonport - J. W. Spark (Eng.) and Chairman. 
» l3orl4 | Chester .. .. | S. E. Britton (Eng.) and Deputation. 
» World | Gloucester .. | W.J. Bache (Eng.). 
» l4 Grecnock .. ) J. A. Robertson (Eng.) and Deputation. 
» 16 Perth - J. Lambert (Eng.). 
» 16&17 | Bangor ,. .. | P. F. White (Eng.). 
» l6or17 | Partick .. - H. B. Maxwell (Eng.) and Chairman. 
» 16to18 | Sunderland E J. F. C. Snell (Eng. and Deputation. 
» 16to18 | Mansfield ie E. H. Hewlett (Eng.' and Chairman. 
» 14 Greenock n J. A. Robertson (Eng.). 
» llorl8 | Shipley .. .. | 8. D. Schofield Eng.) and Deputation. 
» 17tolO | Leeds . .. | H. Dickinson (Eng.). 
» 18 Worthing .. | G. Porter (Eng.). 
» 19 Leeds T | 


Alderman Matheson (Chairman). 
TUUM MMMMMM—MMM———————————————————————————— 


TELEGRAPH AND TELEPHONE NOTES. 


(Coneluded. from page 588.) 


Telephone Rates.—A movement has been set on foot 
by the Plymouth Corporation, to induce*other municipalities to 


take joint action with a view to obtaining a reduction in the tele- 
phone charges. 


Thames Valley.—At the meeting on Monday of the 
Thames Conservahcy, a complaint was received with regard to the 
obstruction caused by the telephone wires over the river at Bourne 
End, stating that sailing boats could not pass without lowering 
their booms. The chief inspector reported that the wires were 
placed in their present position in May last, that their height was 
only about 24 ft., and that they were an obstruction to navigation. 
It was decided to give notice to the National Telephone Co. to 
remove the wires within seven days, and that, failing compliance, 


the work be carricd out at the expense of the company by the 
engineer. l 


CONTRACTS OPEN AND' CLOSED. 


OPEN. 


Bournemouth.—October 16th. Two passenger lifts on 


the East and West Cliffs for the T.C. See “Official Notices ” 
September 29th. 


Bridlington.—November 1st. One 200-Kw. steam 


dynamo, pipework and switchboard extensions for the Corporation. 
See “ Official Notices” October 6th. 


Edinburgh.—October 23rd. Arc lamps and posts for the 
Corporation. See “ Official Notices ” to-day. 


Enniscorthy.—October 18th. The Committee of 
Management of the District Asylum invites tenders for sundry 
electric appHances (including lamps, wiring, &c.), a list of which 
can be had on application to the Clerk, 


G, W. Railway.—October 16th. 


Stores for one year. 
See “ Official Notices " September 96th. 


Heston and Isleworth.—(Coal for six months for the 


U.D.C. Sce “ Official Notices ” to-day. 


London.—October 25th. Wiring and fittings for the 


electric lighting of the Bandstand in Victoria Embankment 
Gardens for the L.C.C. See ‘‘ Official Notices" October 6th. 


Mussoorie (India).—October 23rd. Supply and erec- 
tion of steel power pipes, water motors, alternators with exciters, 
switchboards complete, transformers, induction motors, pumps, 
workshop machines; also bare copper overhead mains, insulators, 
and lightning arresters, arc and incandescent lamps, telephone 
equipment, workshop tools and general stores. See “Official 
Notices” July 14th, 


Norwich.—The N.E.T. Co. ‘nvites tenders for the right 
to advertise on its tramway carriages. See “Official Notices” 
to-day. 


Roumania.—Tenders are at present being invited by 
the municipal authorities of Tulcea for the concession for the 
electric lighting of the town. 


Stoke-upon-Trent.—November Ist.  Re-wiring portion 
of the Workhouse and Cottage Homes, and replating the battery, 
for the Guardians, See “ Official Notices " to-day. 


Spain.—November 27th. The Spanish Ministry of 
Public Works is inviting tenders until November 27th, for the 
construction of an electric tramway in Madrid, from the Ronda de 
Valencia to the Glorieta del Puente de Toledo. Particulars may 
be obtained from, and tenders are to be sent to, La Direccion 
General de Obras Publicas, Madrid. 


Tynemouth.—November 2nd. One 165-kw. traction 
dynamo for the Corporation. See “ Official Notices" to-day. 


Worksop.—October 18th. One 36-Kw. steam balancer, 
and one water softener for the U.D.C. See “Official Notices” 
October 6th. 


CLOSED. 


Ashton-under-Lyne.—In this column last week we 
stated that. the contract for the superheaters for this place had been 
placed with Messrs. W B. Haigh & Co., Ltd., of Oldham. We 
understand that this firm represents Messrs. T. Sugden, Ltd., in the 
Lancashire and Yorkshire district, and that the contract is for 
Sugden superheaters. Messrs. Sugden have recently booked orders 
for superheaters for the following Corporation Electricity Works :— 
Erith (repeat order,, Birmingham, Plymouth, Swindon, Cardiff and 
Dartford. . 


Barnsley.—The Borough Education Committee has 
accepted the tender of Mr. Hy. Wainwright for the installation of 
the electric light at Doncaster Road Schools, at £120. 


Battersea.—The B.C. has accepted the tender of the 
Municipal Appliances Co., at £60, to supply to the electricity 
undertaking one bitumen boiler of 600 gallons capacity. 


Bradford.—The T.C. bas accepted the tender of the 
British Westinghouse Co. for the supply of three equipments of 
35-H.P. motors, controllers, and other accessories, at £185 each. 


Brighton.—The T.C. on October 5th accepted the 
tender of the British Westinghouse Co. for the supply of cast-iron 
facias for the switchboards at the Southwick power station and the 
North Road works, at £100, and that of the Chloride Electrica! 
Storage Co., Ltd., for a battery booster, at £763. 


Dewsbury.—The T.C. has accepted the tender of the 
Phenix Dynamo Co., of Bradford, for the supply of a booster for 
the electric light station. 


Glasgow.—The Tramways Committee has recommended 
for acceptance the following offers:— 


Scrap special track work, P. & W. M'Lellan, Ltd. 

Insulated cable, India-Rubber and Gutta-Percha Telegraph Works Co. 
Machine dies, Albert Herbert, Ltd. à 

Pneumatic power hammers, Messrs. B. & S. Massey. 

Trolley standards, Messrs. Estler Brose 

Trolley poles, Messrs. Estler Bros. 

Graphite Lushings, Messrs. Fleming, Birkby & Goodall. 


Ilford.—The Corporation has placed an order for six 
top-deck covers for tramcars with the Brush Electrical Engineering 
Co., Ltd. 


Leeds.—The Corporation has accepted the tender of the 
Horsfall Destructor Co., Ltd., for the supply of two cells of 
Horsfall's patent '' tub-fed " type at the Beckett Street destructor, 
at £2,419. 


London.—The London County Council on Tuesday 
passed the report of the Highways Committee in reference to the 
acceptance of tenders for the supply of (1) car-bodies for 150 
electric cars, (2) trucks for the cars, and (3) equipment for the cars 
and fitting them together. "The tenders are as follows :— 


].--Cam-BoptEs. 
Price Total price 
per car. (150 cars). 
Hungarian Railway Carriage and Machine Works .. 
Hurst, Nelson & Co., Ltd. .. o (accepted) 423 10 63,525. 


Brush Electrical Engineering Co. 494 10 74,175 
United Electric Car Co. .. s - " T" 499 0 74,850 
Metropolitan Amalgamated Railway Carriage and ° 
Wagon Co. 2u zs "T " - a 502 10 75,975 
St. Louis Car Co., U.S.A. .. e n "m bi 605 0 75,790 


The lowest.tender did not comply with the specification, and 
the company were also not prepared to accept the Conupeil's labour 
conditions. 
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2.—TRvcxs. 

Price per pair Total 

of trucks price (150 
for one car. cars). 
Hungarian Railway Carriage Works .. £92 0 £13,800 
Brush Electrical Engineering Co. .. 5 € 96 0 14,400 
” » » alternative tender 116 0 17,400 
United Electric Car Co. .. a4 s ix A 99 10 4,925 
" T " alternat ve tender 119 10 17,925 
Hurst, Nelson & Co. zs s "m - 112 0 16,800 
Mountain & Gibson S .. (accepted) 120 0 18,000 
» n — " alternative tender 192 0 18,950 
n 3 oe @e ry ” 125 0 18,750 
T » ex - " " 131 0 19,650 
Peckham Manufacturing Co., U.S.A. T - 140 O0 ,000 
H. T. Bradford, London .. a ia 160 0 24,000 


The Highways Committee, in reporting upon the tenders for 
trucks, stated that it was of great importance that the trucks should 
be of reliable and satisfactory design, as, under the conditions now 
obtaining with the use of roof covers and the additional load due 
to the increased number of passengers thereby carried, it was very 
necessary for the trucks to bear without injury the increased strain 
thus put upon them. It had been found in the past that a very 
heavy item in the expenditure due to repairs of cars had been in 
respect of the trucks, and, in these circumstances, it had been 
essential to examine very carefully the designs submitted by the 
firms who had forwarded tenders. As a result, the tender of 
Mountain & Gibson, as shown above, has been accepted. 


8.—ELECTRICAL EQUIPMENT AND ASSEMBLY OF CARS. 


Price per Price per Total 

. equipment for erection price (150 
one car. of one car. cars). 
British Westinghouse Co. (accepted) £980 18 4 £8 0 £43,300 
British Thomson-Houston Co. - 299 18 4 9 10 46,475 
Dick, Kerr & Co... bs 293 13 4 10 0 45,550 


Brush Electrical Engineering Co. .. 358.18 4 20 0 56,050 


4.—LAYING OF CABLE Ducts. 


Reid Bros., London 2 (accepted) £81,182 6 8 
Muirhead, Greig & Matthews... .. 32,907 15 6 
Westminster Construction Co. 88,282 12 4 
J. A. Ewart, London.. T ix a 84,276 12 7 
British Insulated and Helsby Cables .. 89,000 5 6 
J. Mowlem & Co... » T - 40,880 0 0 
Stephen Kavanagh & Co. .. . ..  .. 419612 8 
James F. Cummings & Co. i .. 42,812 8 
Cunningham, Forbes & Co, e ..  $800,72]15 6 


The successful firm has been authorised to sub-let the carting 
work in connection with the contract. 


Newport (Mon.).—The tender of Messrs. Templer and 
Haynor for supply of grease separator in connection with the 
extension of plant at the power station, at £96 10s., has been 
accepted, and that of Messrs. W. A. Baker & Co., Ltd., at £140, 
for the extension of a flue. 


Pontypridd,—The D.C. has accepted the tender of 


Messrs, Krauss & Co. for the permanent way of the Rhondda route, 
at £20,586. 


Port Elizabeth.—The Lighting Committee, having 
considered the tenders received for installing the clectric light and 
telephones in the central station, recommended the tender of 
Messrs. W. Bellad Ellis & Co. for acceptance. 


Salford.—The T.C. on October 4th accepted the following 
tenders in connection with the electricity and tramways depart- 
ments :— 


Mr. Bertram Thomas, Manchester, reverse current circuit-breaker. 

British Westinghouse Co., Ltd., mechanical car accessories. 

MT W. T. Glover & Co., Ltd., paper-insulated and high and low tension 
cables. 

Howard Conduit Co., Ltd., asphalte troughing. 

General Electric Co., Ltd., carbons for arc lamps, electric fittings and steel 
insulated screwed tubing. 

Royce, Ltd., electric motors and motor starters. 

Chamberlain & Hookham, Ltd., electricity meters. 

Tudor Accumulator Co., Ltd., repairs, &c., to two batteries and 10. years’ 
maintenance. 


Shanghai (China).—Messrs. D. Bruce Peebles & Co., 
have secured the complete contract for electric tramways here, 
including 30 miles of track, overhead work and cables, power 
station plant, and 100 cars and equipment. The total value of the 
contract is £377,000. 


Stafford.—The T.C. has accepted the tender of the 


Tudor Accumulator Co., Ltd., for the supply of a storage battery of 
210 cells and ten years’ maintenance. 


Southwark.—The B.C. received the following tenders 
for the supply of a balancer booster and switchboard :— 


British Westinghouse Electric Manufacturing Co., Ltd., £582. 
Mather & Platt, Ltd. (accepted), £618. 

General Electric Co., Ltd., £640. 

Chloride Electrical Storage Co., Ltd., £645. 

Siemens Bros., Ltd., £667. 

Lancashire Dynamo Co., Ltd., £685. 

Electric Construction Co., Ltd., £1,088. 


For a feed-water heater and softening plant the following tenders 
were received :— j 
Patterson Engineering Co., Ltd. (accepted), £365. 
. Lassen & Hjort, £395. 
H. T. Wright Bros., Ltd., £425. 
Erith Engineering Co.. Ltd., £495. 
Worthington Pump Co., £574. 
James Simpson & Co., Ltd., £629. 
William Boby, £640. 


Worcestershire. — Messrs. Lea & Warren, Kettering, 
have placed the order for a battery of 128 21-plate cells for 
Barnsley Hall Asylum with Messrs. Pritchetts & Gold, Ltd, 


FORTHCOMING EVENTS. 


Te-day's Events.—At8 p.m. At Olympia. Lecture on “Electric Tele hs, 
by Mr. A. Martin. d ES 


Saturday, October 14th.—At 2 p.m. North of England Institute of Mining and 
Mechanical Engineers. Meeting at Wood Memorial Hall, New- 
castle-on-Tyne. 

At 7.80 p.m. Birmingham and District Electric Club. At the Colonnade 
Hotel. Topical discussions on '* Gas v. Electricity," ‘ Alternating 
v. D.C. Motors," ** Copper v. Carbon Brushes," **Water-Tube v. 
Lancashire Boilers,” ** Suction v. Town Gas for Power Purposes." 


Tuesday, October 17th.—At8 p.m. Lecture at Olympia on “ Electric Arc Light- 
ing," by Mr. Frank Bailey. 


Wednesday, October 18th—At 4 p.m. Junior Institution of Engineers. Visit to 
Electrical Exhibition, Olympia. 

Thursday, October 19th.—At 8 p.m. Rugby Engineering Society. 
“Switchgear,” by Mr. J. Whitcher. 


Friday, October 20th.—First Smoking Concert of the Electro-Harmonic Society. 
At8 p.m. Lecture at Olympia on ** Telephones,” by Mr. F. Gill. 


Saturday, October 218t.—At 7.80 p.m. Glasgow Technical College Scientific 
Society. Dr. H. Dyer on “ The Training and Work of Engineers in 
Some of their Wider Aspects." 


Friday, October 27th.—At 6.30 p.m. Institution of Electrical Engineers (Glasgow). 
Fourth Annual Dinner at the Grosvenor Restaurant. 


Tuesday, November 7th.—At&p.m. Institution of Civil Engineers. Inaugural 
Address by the President, Sir Alexander R. Binnie. Presentation 
of the Council's Awards, and Reception in the Library. . 


Paper on 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


THE following orders are issued :— 


Monday, October 16th.—Headquarters re-opens from this date for Corps' busi- 
ness, from 10 a.m. to 10 p.m. 

Friday, Octoner 20th.—The parade for the Woolwich detachment ordered for 
13th is cancelled, and will now take place on 20th inst. Parade at 
R.A.M.C.(V.) Hall, Brook Hill Road, 8 p.m. Uni orm to be worn if possible 
Working dress in forage caps without arms. Recruiting wil] be carried out 


WILFRID C. DuMBLE, Captain R.E. 
For O.C. E.E.R.E. (V.) 


To Qa ER IY eee) 


NOTES. 


Wheels on the Brooklyn Elevated.—Although men- 
tion of it has been delayed for so long, an article on wheels in the 
Street. Railway Review, for May, is too important to ignore. The 
subject matter was supplied from the records of the Elevated 
Division of the Boston Elevated Co. Naturally, the experience 
gained in this service cannot be taken as it stands for application 
to tramway working, but much of it is of value to any interested in 
wheels run on raila. Steel tired wheels are used throughout, as we 
might expect from the nature of the service, for the cars weigh 
29} tons light and 36 tons loaded, run up to 40 m.p.h., and have to 
negotiate innumerable curves of short radius. 

So severe are the conditions, indeed, that each tire has to be 
ground about every two weeks, “ the daily average number of tires 
ground being 48 pairs in 10 hours.” With all this the life of a tire 
averages 24 to 3 years, running from 106,000 to 198,000 miles, and 
the article is concerned chiefly with the workmanlike means which 
have been adopted for performing the work of grinding 
expeditiously and with the least waste of material. 

It is very evident that the records of the maintenance depart- 
ment have been kept extraordinarily well, and with considerable 
attention to detail. Probably the long average life, the improved 
appliances, and the modifications in design, have been due in no 
small measure to these records, and we have little doubt that the 
extension of shop and office work to include the manufacture of 
statistics from raw material would help towards providing that 
depreciation fund from which the majority of tramways excuse 
themselves. Motor wheels are 34 in., trailer wheels 31 in. in dia- 
meter when new, and the permitted wear reduces each to 30 in. 
and 274 in. respectively. 

It is found tobe economical to grind the tires at short intervals, 
as the amount of metal removed is less in the long run when com- 
pared with grinding at longer intervals, and the trains are less 
noisy when flats are not allowed to develop. Tires are shrunk on 
and further held by retaining rings which are riveted to the sides. 
The average circumferential wear per 1,000 miles is "0781 in., on 
which basis the average life works out at 147,700 miles, while the 
net cost comes to 25d. (49 cents) per 1,000 miles. The size of the. 
trailer wheels has been so nicely chosen that their tires wear almost 
the same length of time as the motor-wheel tires. 

The Boston Elevated cannot afford broken axles, nor do they 
risk them if the following test is carried out as stated :—' A pneu- 
matic pressure of 25 tons is applied at the centre of each motor 
axle and the deflection recorded on a gauge. If there 18 
any permanent detlection the axle is rejected." — That 
test is applied to new axles and every two months thereafter. 

The writer always tested axles every time a car was overhauled, 
and whenever wheels were to be pressed on, but that was done by 
compressing the axle lengthways in the wheel-press up to 30 or 40 
tons per sq. in. The minutest flaw, even a superficial crack, can be 
detested immediately in this manner. Solid gear-wheels are used 
on the Boston Elevated. "They are keyed as well as pressed on. 
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Testing Rubber Gloves,—An expert in the manufacture 
of rubber gloves for electricians informs us that while testing with 
water is & good way of finding imperfectly made joints, it is of no 
use for discovering defects in material, such as grit or air bubbles 
below the surface. These are quickly found by a high voltage test 
with alternating current in water, without which test the use of 
the gloves may be more dangerous than their neglect. 

Every pair of gloves should be certified to have passed an a.c. 
test at 5,000 or 10,000 volts, according to the requirements; it is 
useless to test a sample pair, where human life is at stake, and 
every engineer purchasing such gloves should insist on an adequate 
guarantee of their reliability as stated above. 


Electro-Harmonic Concert.—The first smoking concert 
of the Electro-Harmonic Society, as already announced, will be held 
on Friday next at the King's Hall, Holborn Restaurant, at 8 p.m. 
The chair will be taken by Mr. W. Worby Beaumont. The pro- 
gramme includes vocal music by Messrs. Fred Norcup and Harry 
Dearth ; instrumental music will be rendered by Mr. T. E. Gatehouse 
(violin) and Mr. A. E. Izard (piano). Mr, Charles Capper will give 
whistling solos; Mr. Will Edwards, humorous songs; Mr. W. H. 
Owen, humorous recitations ; and Mr. Harrison Hill is to give some 
of his humorous sketches. It is hoped that there will be a large 
gathering to give the 1905-6 season a good send-off. 


London County Couneil.—The Council re-assembled 
on Tuesday, when sanction was given to the borrowing by the 
Islington B.C. of £13,000 for electric lighting extensions, and of 
£10,223 by the Woolwich B.C. for lighting works in Shooter's Hill 
and Eltham. A further loan of £16,275 to the latter Council for 
the laying of mains was postponed for a week. The question of 
applying to Parliament in the next session for powers to construct 
several lengths of tramway, at a total cost of £414,160, was 
postponed for a week. The Highways Committee, in referring to 
the feeder pillars erected on the footpaths along the routes of the 
tramways, expressed the opinion that in order to avoid any risk of 
the pillars becoming charged with electricity, it would be ad- 
visable to connect the outer iron cases to earth. It was esti- 
mated that the cost of thus connecting the 58 pillars already 
in use would amount, to £150, and the Council sanctioned the 
expenditure for this purpose. It was further stated by the com- 
mittee that the expenditure: during the year 1904-5 had in two 
instances exceeded the estimates approved by the Council in May, 
1904. The chief excess occurred in the working of additional car 
services, mainly from the Bankside temporary station. The ex- 
penditure under that head amounted to £368,759, or £51,089 more 
than the vote of £317,670 approved for the purpose, but the extra 
receipts more than covered the additional expenses. "The second 
excess was one of £822, and was due to unforeseen general expenses. 


Electrical Dinner at the Electrical Exhibition.— 
On Monday last the Executive Committee of the Electrical Exhi- 
bition entertained the electrical and lay Press at & dinner cooked 
by electricity. The hall was heated and lighted with clectricity, 
and the strains of the electrical piano—to say nothing of electrical 
hooters, electric bells, electric motors and electric sparks— were 
dimly audible without. To say that the dinner was done fo an 
ampere-turn would be to do the barest justice to its merits and 
to the art of Mrs. Deane, who, we note, is certificated in magnetism 
and electricity. The guests signified their approval in the usual 
way, their admittance being limited only hy thcir'capacity, and 
their load factor varying as their reluctance to switch off. During 
the repast numerous ammoters were observed round the horse-shoe 
table, and several electrical magnates were present. 

The chairman, Mr. E. Cunliffe Owen, proposed the loyal toasts, and 
afterwards stated that the meter had been read before and after 
cooking the meal, and showed that 56 units had been consumed. 
There were 65 guests. During the past week or two, some of tbe 
London supply companies, he said, had reduced their charge for 
heating and cooking to ld. per unit, so that the cost for energy at 
this rate would have been 4s. 8d. He questioned whether coal, 
coke, gas or oil could have been employed at the same cost. As the 
Crystal Palace Exhibition of 1890 had popularised electric lighting, 
so, he hoped, the Olympia Exhibition would convince the public 
that electric cooking was not only the best but also the cheapest 
means of cooking. Electric radiators also had a great future. 
The freedom from discomfort, even in the elevated gallery of the 
Exhibition, in spite of the myriads of lamps burning in the hall, 
was perfect—let them try to imagine what the atmosphere 
would have been like if gas had "been used. They could afford to 
smile at the alleged “ victories" of gas. ‘There were the equivalent 
of 44 million 8-c.P. electric lamps in use in London at the end of last 
year, and the number connected was increasing faster than ever 
before. 'The Exhibition had already proved a greater success than 
had ever been anticipated ; last Saturday 14,000 persons visited 
the show. The exhibitors were well pleased with the results. 
Lastly, the depression in trade seemed to be passing away. The 
Chairman then requested the guests to spend a little while in the 
Exhibition, and the company dispersed by degrees, well pleased. 
Many tarried to inspect the cooking apparatus, which was provided 
by the Dowsing Radiant Heat Co., Ltd.; the British Prometheus 
Co., Ltd. ; the Electric Heating Co.; the General Electrice Co., 
Lid.; and Messrs. Veritys, Ltd. 


Sanatoria for Tuberculosis.—Wec have been asked 
to draw attention to the appeal which is being made to the public 


with a view to the establishment of self-supporting sanatoria for the . 


treatmént of consumption among the working classes, and we have 


great pleasure in supporting this worthy object. 'The ravages of 
this disease, though they have been reduced by 50 per cent. during 
the past half century, are still appalling, and seeing that, according 
to a recent statement, it is one of the most curable of diseases— 
if taken in Liie—it is obviously of the first importance that every 
facility should be provided for the prompt and effectual treatment 
of those who are without means to secure it unaided. : No one can 
plead that he is not deeply interested in this question: it is one of 
vital national importanee. An influential committee has been 
formed, with H.R.H. Princess Christian as president, and a meeting 
will be held in the Memorial Hall, Farringdon Street, on November 
18th, to which the mayors of the various towns of the United 
Kingdom will be invited. Mr. E. D. White, of 19, South Molton 
Street, Bond Street, London, is the secretary, from whom full 
particulars can be obtained. 


Olympian Lectures.— Mr. J. Swinburne lectured on 
“ Domestic Lighting" on Friday last, dealing with the evolution 
of the glow lamp and its modern rivals, as well as with the cost of ' 
electric lighting aud its numerous advantages. A variety of lamps 
were exhibited and their virtues explained, i 

On Tuesday last Mr. S. Z. de Ferranti lectured on the sub- 
ject of “Electricity Meters.” He first explained the ordinary 
gas meter, and showed that, unlike gas, electricity was capable 
of being measured in many ways; and that although inven- 
tors had worked all along these different ways, practice had 
shown that an electric motor meter, which approached closely 
to the gas meter idea, was the most practical form. Mr. 
Ferranti then showed his audience his first clectricity meter of the 
motor type which he had made and used commercially in 1881, 
and also other meters of his, of the same type and date which, 
with slight modifications, were now in use in nearly one hundred 
thousand houses. He next dealt with the improvements made by 
Mr. Hookham, showing examples of his earliest meters dating back 
to 1887. Many other meters were shown and explained by means 
of diagrams and experimental apparatus. In concluding, the lec- 
turer expressed the opinion that iu the future the motor type of 
meter in its simplest form would be the one almost entirely used, 
and that with these motors the greatest accuracy was now the rule. 

On Wednesday evening Mr. H. J. Dowsing lectured on 
the subject of “ Electric Heating." Mr. Dowsing, who first intro- 
duced this method of producing warmth to the general public at 
the Crystal Palace Exhibition in 1883, went thoroughly into 
the question of electric radiators, explaining their many advan- 
tages in the way of portability, cleanliness, localisation of 
heat, &c., and also touched upon the uses of electricity for 
welding and smelting, light baths, light or heat rays, and 
other medical applications. Concluding with a dissertation on 
electric cooking, which, perhaps, is the direction in which most 
interest is being displayed at the present time, Mr. Dowsing 
showed by means of plain figures what advantages this method of 
culinary preparation claimed over all others. 


` 


Gas.—Four cases of fires in London on Saturday were 
traced to escapes and explosions ofigas.—Daily Telegraph. 

It is reported that onthe morning of 10th inst., two householders 
in Aston had narrow escapes from gas suffocation. Leakayes in the 
main caused gas to accumulate in the houses, with the result that 
many occupants were rendered unconscious while in their beds. 
At Sheffield on the same morning, five persons in one house were 


sufferers from a similar cause. à 


Institution Notes and Lectures.—A lecture on the 
“Care of Motors and Electrical Machinery in Prioting Works ” 
was given by Mr H. Marryat (Marryat & Place), at the Aldenham 
Iustitute, Goldington Crescent, Pancras Road, N.W., on 25th ult., 
on the occasion of the inauguration of the new session of the letter- 
press printing classes. ` 

At Leeds, on 3rd inst., Prof. G. R. Thompson delivered the 
inaugural lecture in connection with the Department of Mining of 
the University of Leeds, his subject being “Some Recent Elec- 
irical Accidents in Mines." 

Yesterday afternoon a visit was to be paid to the Underground 
Electric Railway Co.'s generating station at Lot's Road by members 
of the Institute of Sanitary Engineers. 

At the Engineering Laboratory of Liverpool University, on 10th 
inst., Prof. W. H. Watkinson, the newly-appointed Professor of 
Engineering, delivered his first public lecture there, the subject 
being ‘‘ Steam Turbines.” 

ABERDEEN MECHANICAL SOCIETY.—At the annual meeting on the 
6th inst., a discussion was introduced by Mr. James Hunter; vice- 
president of the society, on the subject “Is the Steam Engine to 
become Obsolcte ?” 

SOCIETY OF ENGINEERS.—At a meeting held at the Royal United 
Service Institution, Whitehall, on Monday, October 2nd, a paper 
was read on “ Machine Drills for Hard Rock,” by Mr. Arthur H. 
Smith. 


Electrolytic Manufacture of Persulphates.—^ 
French patent has been taken out by the “Consortium fiir Electro- 
chemische Industrie” for a process of preparing the persulphates 
of potassium and sodium. ‘There is said to be no particular difficulty 
in jobtaining ammonium persulphate ; but the production of the 
potassium and sodium salts is more troublesome, partly because 
the sulphates of the respective metals are so much less soluble in 
water than the corresponding ammonium compound that only weak 
solutions cau be submitted to electrolysis, but principally because 
anodic oxidation is less energetic ‘especially in the case of sodium 
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sulphate) than when ammonium sulphate is under treatment. The 
yield of persulphate increases with rises in potential at the anode ; 
and the potential can be increased by adding hydrofluoric or hydro- 
chloric acid to the bath, i.e., by the introduction of the specially 
active ions Fl, Cl, CLO,, Cl,O;, &c. If a concentrated solution of 
potassium bisulphate is electrolysed at a temperature of 15? with & 
current density of 0:15 ampere per square centimetre, the current 
efficiency of the operation ranges from 40 to 50 percent. ; but it can 
be increased to 60, 69, 77 and 80 per cent. by adding 1, 5, 10 and 
20 per cenj. by volume of hydrofluoric acid to the bath. After 
the electrolysis has continued for some time, the anode potential 
falls, and the yield of persulphate decreases. This is due to the 
formation of Caro's acid, which is produced more copiously as 
the electrolyte becomes more acid. For example, when a 
saturated solution of bisulphate and sodium persulphate is clec- 
trolysed at 15? C., the amount of Caro's acid formed in 24 hours 
may be about 0'3 per cent.; but in presence of 10 per cent. of 
sulphuric acid, the yield during the same period of time 
wil be 06 per cent. By the employment of a reducing 
agent, however, the Caro’s acid may be decomposed as 
quickly as it is formed. The new process is, therefore, 
carried out in the following typical fashion: 25 litres of 
saturated bisulpbate solution are mixed with 125 grammes of sodium 
perchlorate, and electrolysed at a temperature of 15° C. with a 
current of 25amperes. In 24 hours’ time the liquid will contain 
0:3 per cent. of Caro’s acid, which is equivalent to a formation of 
3 grammes of NaSO, per hour. The liquid is therefore treated with 


4 cc. of 40 per cent. hydrochloric acid every hour. By working in - 


this manner, the yield of sodium persulphate is equal to 68 per 
‘cent. of the theoretical amount at the beginning of the operation, 
and js 63 per cent. after the expiry of eight days. l 


Electro-Therapeutics in  America,—The fifteenth 
annual meeting of the American Electro-Therapeutic Association 
was held at the Academy of Medicine, New York City, on September 
19th.and 21st. Medical men from all parts of the United States 
attended in large numbers, and some very interesting papers were 
read, showing that a very considerable advance had been made with 
the use of the various forms of electricity in its application for the 
prevention and cure of disease. 

Dr. Williams James Morton, of New York, read a paper on the 
" Preparation of Radio-Active Water," in which he pointed out 
the simplicity of obtaining it by merely placing 10 lb. of pitch- 
blende in about 2 gallons of water; after two weeks the water was 
strongly radio-active, and his experience proved its therapeutic value. 
Dr. George B. Massey, Philadelphia, on “ Methods in the Treatment 
of Operable Cases of Cancer," proved that electricity could be used 
with more advantage than was generally supposed. For the early 
stages he recommended mercuriccataphoresis, for advanced stages the 
knife, and for cancers difficult of access the X-rays. Dr. Amédée 
Granger, New Orleans, in a long paper on “Clinical and Experi- 
mental Study of the Action of Mercuric Cataphoresis in the Treat- 
ment of Cancer,” gave. his experience in using currents varying from 
200 to 700 milliamperes—the treatment lasting in some cases an 
hour and 40 minutes—and related many cases in which he applied 
the treatment identified with Dr. Massey’s name. Dr. E. C. Titus 
on“ The Action of Róntgen Rays and Light upon the Engynies,” 
showed from his experiments on vegetable seeds, hens’ eggs, &c., 
the therapeutic action of the rays in certain diseases and the great 
value of sunlight. Some 30 other papers all went to show that the 
use of electricity with regard to the more serious diseases was daily 
gaining ground, 


The Berlin Lock-Out.—The latest news to hand as we 
go to press regarding the Berlin electrical strike, is to the effect 
that the representatives of the employés of the electrical firms have 
been informed by the directors that the masters adhere to the con- 
cessions. already proffered to the men, but cannot grant anything 
further. The strikers are given until this afternoon to decide 
whether they will resume work on these conditions. In the event 
of their accepting the ultimatum the lock-out will be at once with- 
drawn and the works reopened. 


A New Australian Electrical Association.—An influ- 
ential gathering of electrical men was held in Melbourne towards 
the end of August with the object of forming a Victorian Elec- 
trical Association. A provisional committee was appointed to pre- 
pare rules to be submitted to a later meeting. | 


Smoke Proseeution,—Were it not so pitiable an 
exhibition of the folly of attempting the impossible, the attempts 
to stop the Neasden smoke nuisance would be somewhat of a comic 
opera. The railway company and the Westinghouse Co. were fined 
last week for long-continued smoke emisston, and we hear from 
residents in the district that the outpouring of black smoke has 
been terrific. It appears that two makes of mechanical stoker have 
already been tried under the boilers, under the long-exploded idea 
that a mechanical stoker can prevent smoke. Now a trial is being 
given to a third stoker—the chain-grate, which, with a long arch 
over the grate and excessive air admission, will do something to 
reduce the nuisance at considerable logs of economy in the utilisa- 
tion of the coal.  . 

The plain English of the whole American fiasco is that the 
boilers are badly set to begin with, and it is being attempted to 


^ carry out the combustion of English coal in furnaces that were 


designed originally for absolutely smokeless American anthracite. 
Need it be wondered at that, as always has happened, and always 
will happen, with this American setting, there has been an intoler- 
able smoke? The chairman of the bench of magistrates considered 
it very humiliating to the engineers concerned that they 

failed in all they had done to abate the nuisance, 


L 


"To our way of thinking, the 


humiliation comes mot in 
failing to make & success of an impossible form of furnace, 
but in the initial mistake of putting in what every 
engineer should have known must fail. Possibly, the companies 
concerned, by wasting a portion of their coal, may be able, 
by aid of the newly adopted stokers, to abate the smoke to a 
considerable extent, but they would have been better advised had 


: they boldly replanned their boiler settings in accordance with 


correct principles. 

Since it is known that smoke is unnecessary and can be prevented 
by the proper form of furnace, is it not time in all cases that the 
fuller powers of the law were invoked to compel proper furnaces to 


be installed ? 


The Olympian Motor Show.—The fourth motor exhibi- 
tion of the Society of Motor Manufacturers and Traders is to be 
held at Olympia on November 17th. It will be larger than that 
held last February. The number of exhibitors will be 250, of 
whom 104 will show motor-cars, 35 will exhibit commercial motor 
exhibits, 26 will show motor-boats, and the remainder will exhibit 
carriage work, tires, accessories, and machinery.— The Times, 


Appointments  Vaeant.—Junior shift engineer for 
Partick (20s.); shift engineer for Middlesbrough (35s.); a super- 
intendent of drawing offices and workshops is wanted for Battersea 
Polytechnic (£225); car-shed and rolling stock superintendent for 
Johannesburg municipal tramways (£40 per month). 


The Liége Exhibition.—The 7'/»es Brussels corre- 
spondent says that this Exhibition, which closes at the end of the 
present month, has fully satisfied the expectations of its promotors. 
Up to the present the attendance has exceeded 6,000,000, while th 
receipts have totalled about 2] million of francs. . | 


Behaviour of Magnesium as an Anodic Material.— 
G. Baborovsky has recently published in a Russian journal an 
account of his experiments upon the behaviour of metallic 
magnesium when used as an anode. When aqueous solutions of 
chlorides, sulphates, &c., are electrolysed, hydrogen is evolved both 
at the cathode and at the anode; and at the latter a black 
substance, formerly regarded by Beetz and Elsüsser as a sub-oxide, 
is deposited. Magnesium anodes pass into solution at & constant 
electrode potential of 1'3 volts, irrespective of the current density, 
temperature, concentration and composition of the electrolyte, and 
the black substance in question is always produced. “Presumably, 
therefore, it is a sub-oxide having the formula Mg4O,. It can, 
however, only be isolated in a highly hydrated condition, and 
direct attempts to prepare a body of that composition have not been 
successful. Probably such a sub-oxide is produced during electro- 
lysis in the first instance, but it suffers decomposition afterwards 
into a mixture of metal and ordinary oxide. The electrode 
potential of magnesium anodes in neutral solutions is fairly 
constant, and has almost the same value as that shown by a freshly 
and heavily amalgamated surface of magnesium immersed in 
aqueous solutions without current. The electrode potential of 
amalgamated magnesium is higher than Naumann's figure, and also 
higher than the potential shown by a bare magnesium surface in 
solutions of magnesium chloride or sulphate. All these electrode 


"potentials fall quickly, and are independent of the concentration of 


the magnesium ions. In solutions of sodium, potassium and barium 
hydroxide, magnesium anodes dissolve very slightly, practically 
pure oxygen is evolved on their surfaces, and various phenomena of 
passivity are to be observed. .In alkaline solutions three different 
conditions can be plainly distinguished as existing upon the 
surfaces of magnesium anodes: the original state, the passive state 
and the active state. These pass readily from one to the other. 
In the passive state the anodes are luminous, and the solution 
potential reaches a high value owing to the. low conducting power 
of the layer upon the anode, which renders it passive. The 
electrode potential of a magnesium anode in an alkali hydroxide 
solution is lower than in a neutral liquid, but is capable of the 
same changes. In a mixed solution of potassium chloride and 
hydroxide, semi-normal in strength in respect of the chloride, and 
normal in respect of the hydroxide, hydrogen and oxygen are 
evolved from magnesium anodes simultancously. Both actions are 
local. In neutral solutions magnesium anodes cause potassium 
permanganate to be reduced to manganate, and iodidion to be 
oxidised to I,; in alkaline solutions promidion and iodidion are 
oxidised to BrO, and IO; ions respectively, permanganate is reduced 
to manganate, and chloridion remains unchanged. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. ] 


Central Station Engineers.—Mr. R. W. GRUBB, 
assistant clectrical engineer for the Borough of Swindcn, bas been 
appointed deputy captain of the Swindon Fire Brigade, 
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Mr. JoRN J. Gowan, of Cork electric power station, has been’ 
appointed junior assistant at Limerick Municipal Electricity 
Works. There were 44 applicants. 

Mr. A. G. LrvEsaAY, assistant clectrical engineer to the Leeds 
Corporation tramway department, having secured an appointment 
under the British Westinghouse Co., at Manchester, has been pre- 
sented by the employés of the department at Leeds with a hand- 
some chiming clock. Mr. J. B. Hamilton, the general manager, 
made the presentation. Mr. A. W. MALEY has been appointed 
successor to Mr. Livesay. He has been connected with the depart- 
ment ever since the introduction of the electric tramways into 
Leeds. 

The Port Elizabeth T.C. recently left to the town engineer the 
suggested appointment of Mr. S. H. BARBER as chief assistant at 
the electricity works. 

The Swindon T.C. on October 4th, by 18 votes to 10, rejected a 
recommendation that the salary of the electrical engineer (Mr. 
J. G. GRIFFIN) should be increased from £300 to £325 per 
annum. 

The members of the staff at the Frederick Road station, 
Pendleton, Salford, have presented a music cabinet and stool to 
Mr. J. W. Hair, chief draughtsman, on his marriage. Mr. C. D. 
Taite, borough electrical engineer, made the presentation. 


Mr. LawrTon has resigned his position as clerk of the works under 
the Stalybridge, Hyde, Mossley and Dukinfield Tramways and 
Electricity Board,and has been granted an honorarium of £20 for 
extra services rendered. 


The Electric Power Committee has recommended Devonport T.C. 
to increase the salary of Mr. Spark from £275 to £300 per annum, 
and that of Mr. Stamp from £140 to £150. 

At the last Bournemouth T.C. meeting Mr. Bulfin, borough elec- 
trical engineer, reported that Mr. F. O. J. RoosE had been appointed 
assistant resident engineer under the London County Council, and 
that he proposed to appoint Mr. H. G. ANpREws to Mr. Roose’s 
position, and Mr. KEENE to Mr. Andrews's position ; also to appoint 
Mr. J. H. Cnick, of Acton, as shift engineer, at the usual salary 


of £104, rising by annual increments of £5 to £120. Those appoint- 
ments were ratiticd by the Council. 


General.—We understand that Mr. A. EcksTkIN, who 
has been connected with the General Electric Co. for the last 18 
years, and since the formation of the company in 1900, has held 
the position of managing director and head of the Manchester fac- 
torics and supply house at Victoria Bridge, will terminate his 
connection with the company on October 15th. Mr. Eckstein has 
hot yet finally settled upon his future work, but as he has been 
connected all his life with electrical manufacturing, we shall no 
doubt hear of him in that capacity again. 

The Financial News says that Mr. W. E. L. Gaine (manager of the 
National Telephone Co.), Mr F. Gill (the company's chief engi- 
necr), Mr. J. Gavey (engineer-in-chief of the Post Office), and Mr. 
Andrew Ogilvie (assistant secretary to the Post Office), arrived at 
Liverpool on 11th inst. from New York. They went to America 
to study the telephone system there, in view of the taking over of 
the company’s business by the Government. It is understood that 
they will report against a change in the present telephone charges. 

A Chelmsford paper says that Mr. R. F. HAYWARD, formerly of 
the Arc Works, Chelmsford, and chief electrical engineer at the 
Utah Light and Railway Co. for the past 11 years, has been 
appointed manager of the Mexican Light and Power Co., Ltd., City 
of Mexico. Before leaving Salt Lake City, Utah, Mr. Hayward 
was the recipient of a beautiful silver punch bowl from the officers 
and employés of the company. 


It is reported in one of the daily papers that Si& WILLIAM 
MuLock, the Canadian Postmaster-General, intends to retire from 


the Government. “It is likely that he will be replaced by Mr. 
Aylesworth.” 


Mr. N. Gunz has resigned his position as secretary of the General 
Electric Co., Ltd., and has established himself as manufacturer's 
agent at 46, Queen Victoria Street, E.C. 


Mr. R. STEwanT Balin has resigned his seat on the board of the 
National Eleetric Construction Co., Ltd. 


A unique gathering took place at the Hotel de Bale, Hatton 
Garden, on Saturday evening (October 7th), when a score of the 
old boys who were at Scott's Enginecring Works in 1888 and 1889 
met together, mostly for the first time, after an interval of 16 
years. There were present:— Messrs. F. Armfield, E. S. Davidson, 
E. Eberwein, R. J. Elmhurst, F. N. Haward, Jackson, A. B. Lilly- 
white, H. Marryat, E. G. Moyes, E. L. Pinching, W. M. Rogerson 
. (Halifax), C. N. Russell (Shoreditch), H. Sadd, J. R. Smith, H. 

Squire (Chelsea), C. E. W. Talbot, W. C. Thomson, W. E. Toy and 
J. Watts. Letters and telegrams of regret at unavoidable absence 
were received from Messra. B. Arkell, C. D. Asprey, J. H. Garratt 
(Colombo), A. J. Hodgson, L. A. Jinks, E. C. Patey, H. A. Place, 
C. E. Tickner and Tubbs. The function, which was of an informal 
nature, was voted a complete success, and by the time fish appeared 
everyone felt himself to be 16 years or so younger. During the 
concert which followed, voices were found to have improved with 
years, but each retained its old peculiarities of expression, which 
carried one back to the old days more than anything else. Mr. 
Russell, who was referred to as “ Father," made the speech of the 
evening, and won great applause, whilst no more hearty toast was 
drank than that of “Good Old Sadd.” A proposal to make the 
re-union an annual affair was carried by acclamation, and another 
proposal to repeat the function before the close of the present year 
was received with favour, and will be carried out if possible. 
Mr. H. Marryat, of 28, Hatton Garden, E.C., was appointed hon. 


secretary, and will be glad to receive the addresses of old boys 
whose names do not appear in the above report. Amongst those 
particularly wanted are Messrs. Johnson and Cook (better known as 
* Jubilee ").. 


Mr. CHARLES Gorick has left the General Electric Co. Ltd., 
and taken up the position of general manager to the Amalgamated 
Dry Batteries, Ltd., whose London offices are at 16 and 17, Devon- 
shire Square, E.C. 


Obituary,—Mr. WirnnLiAM B. RANKINE, second vice- 
president of the Niagara Falls Power Co., died in Franconia, N.H., 
on Saturday, September 30th, in his 48th year. He went to Fran- 
conia on August 12th, accompanied by Mrs. Rankine, on a vacation. 
He was in good health until a week before he died, when he took 
cold, and congestion of the lungs followed, death resulting. No 
man was better known in the field of the Niagara power develop- 
ment than Mr. Rankine. It was mainly through his efforts that 
capital was enlisted for the present project of the Niagara Falls 
Power Co. as well as the Canadian Niagara Power Co. For nearly 
20 years his entire effort had been devoted to this development. 
It was while Mr. Rankine was a resident of New York that several 
Niagara Falls gentlemen conceived the ambition to begin the 
development of Niagara power on a large scale. They sought out 
Mr. Rankine in New York, soliciting his aid in getting eapital to 
back the project. Negotiations extended over several years, but by 
1890 the company was fully capitalised and the work begun. Since 
that time Mr. Rankine had devoted his time to the interests of the 
power development. At the time of bis death he was a director 
of the Ramapo Ironworks; second vice-president of the Niagara 
Falls Power Company; vice-president of the Canadian Niagara 
Power Company; second vice-president of the Niagara Junc- 
tion Railway, holding a similar position with the Niagara 
Development Company; secretary -treasurer of the Cataract 
Power and Conduit Co.; director of the Tonawanda Power Co.; 
secretary of the Tesla Co.; director of the Bell Telephone, Co.; 
director of the Niagara Tachometer and [Instrument Co.; director 
of the Niagara Research Laboratories; and so on. Our Niagara 
correspondent says that the death of Mr. Rankine is con- 
Sidered a very great loss to the industrial interests of Western New 
York and the Province of Ontario. Out of respect for his memory, 
the Common Council of Niagara Falls directed that the flags on all 
city buildings be displayed at half-staff for a period of 30 days, and 
that all city offices be closed on the day of the funeral. 

Sir E. H. CansvTT.—We regret having to record the death of 
Sir Edward Hamer Carbutt, which occurred somewhat suddenly at 
his residence at Cranleigh, near Guildford, on Sunday night. He 


was 68 years of age, and since 1861 he had been more or less pro- 


minently associated with engineering. The Times, in its account 
of his career, states that he was the representative of the Institu- 
tion of Mechanical Engineers in the National Physical Laboratory, 
and of the Iron and Stecl Institute on Sir W. H. Whites Com- 
mittee to formulate a scheme of education for engineers. Sir E. H. 
Carbutt had taken part in most of the International exhibitions 
siuce 1862, and was a member of the Royal Commission appointed 
for the last French exhibition. He was a past president of the 
Institution of Mechanical Engineers, a member of the Institution 
of Civil Engineers, and a vice-president and one of the original 
members of the Iron and Steel Institute. He took an active part 
in the recent meeting of the Iron and Steel Institute at Sheffield. 
He was created a baronet in 1892. He leaves no heir, and the 
baronetcy becomes extinct. 


NEW COMPANIES REGISTERED. 


Improved Electric Supplies, Ltd. (56,014).— This company 
was registered on October 2nd, with a capital of £15,000 in £1 shares (5,000 74 
per cent. cumulative preference, 5,000 ordinary, and 5,000 *“ B”), to acquire 
and take over the business formerly carried on by the Improved Electric Glow 
Lamp Co., Ltd., to adopt an agreement with W. Chamberlain, and to carry on 
the business of electricians, mechanical and electrical engineers, electro-platers, 
manufacturers of, agents for and dealers in electric lamps, fittings, plant, tools 
and apparatus used in theemploymen of electricity, &c. The first subscribers 
(each with one share) are:—W. Chamberlain, Pendock Grove, Cobham, manu- 
facturer; H. Lewis, 12-13, Nicholas Lane, E.C., manager; H.H. Thompson, 7, 
Great Newport Street, W.C., secretary; J. W. Miles, 27, King Street, Cheap- 
side, E.C., solicitor; A. Hair, 27, King Street, Cheapside, E.C., solicitor; A. 
Cleveland, St. Michael's House, Basinghall Street, E.C., accountant; and J. G. 
Turner, 27, Rectory Road, Parson’s Green, Fulham, S.W., clerk. No initial 
public issue. The number of directors is not to be Jess than two nor more than 
five: the first are W. C. Chamberlain, H. H. Thompson, and A. Cleveland; 
qualification (except A. Cleveland), £200 shares; remuneration as fixed by the 
company. Registered office: 7, Great Newport Street, W.C. 


^ "13. 
Foreign and Colonial Concessions, Ltd. (86,002).—This 
company was registered on September 80th, with a capital of £5,000 in £1 
shares to apply to and obtain from any Colonial or foreign Government or 
authority concessions for the construction and working of any railway, light 
railway, tramway, canal, harbour, port, gas, water or electric power or light 
undertaking, and to develop and turn to account the same. The first sub- 
scribers (each with 10 shares) are:—W. Brown, 17, Victoria Street, S.W., 
engineer; J. Griffiths, 65, Dyne Road, Brondesbury, N.W., gem merchant; 
A. McGechie, 199, Gresham House, E.C., F.C.8.I.; C. Waitham, The Croft, 
Gomshall, gentleman; D. W. McGechie, 18, Queenslánd Avenue, Highgate, 
gentleman; Lord Danvers, 1, Broad St. Place, E.C.; and G. N. Fel, 
17, Victoria Street, 8.W., civil engineer. No initial public issue. The number 
of directors is not to be leas than three nor more than five; the signatories 
are to appoint the first; qualification, one share, s 
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Sol Manufacturing Co., Ltd. (86,006).—This company was 
registered on September 30th, with a capital of £1,500 in £1 shares, to carry on 
the business of manufacturers of and dealers in dry cell batteries und electrical 
- CERTE The first subscribers (each with one share) are:—P. H. Bohanna, 
Waratah House, Clapham, 8.W., importer; Mre. E. J. Bohanna, Waratah 
House, Clapham, S.W.; T. Mason, 48, Torrington Square, W.C., merchant ; 
Mrs. M. E. Mason, 48, Torrington Square, W.C.; A. S. Bohanna, Waratah 
House, Clapham, S.W., importer; W. Jackson, Colonial House, Tooley Street, 
S.E., merchant; and H. Mason, 5, The Wrythe, Carshalton, Surrey, gentleman. 
No initial public issue. The number of directors is not to be less than two nor 
more than five; the first are P. H. Bohanna, H. Mason, T. Mason, and A. 8. 
Bohanna. Registered office : 28, Marshalsea Road, 8.E. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Lowden Electric Lamp Co., Ltd. (Watford), (83,470).—A 
debenture dated September 22nd, 1905, to secure £100, charged on the company’s 
undertaking and property, present and future, has been registered. Holder: 
F. N. Bell, 8, Campden Hill Square, Holland Park, W. . 


Johnsou & Phillips, Ltd. (Electrical Engineers, Old Charlton 
and London), (84,968).—A trust deed dated September Bth, and an instrument 
of charge under the Land Transfer Acts, 1875 and 1897, and dated September 
27th, 1905, securing £175,000 debenture stock, have been registered. Property 
charged (by trust deed): Freehold and leasehold property, rights and other 
assets, present and future, including uncalled capital (if any). (By instrument of 
charge): Freehold hereditaments comprised in titles No. 114,544 and 114,391, and 
leasehold hereditaments in title No. 114,576. Trustees: London and General 
Investment Trust, Ltd., 12, Moorgate Street, E.C. 


White, Jacoby & Co., Ltd. (52,494).— This company's annual 
return was filed on September 27th, when 3,207 shares had been taken up out 
of a nominal capital of £4,000 in £1 shares; £850 has been received, and £2,357 
is considered as paid. Mortgages and charges: £1,500. 


Ackroyd & Rest, Ltd  (54,600)—This company’s annual 
return was filed on September 18th, when 2,241 preference and 1,800 deferred 
shares had been taken up out of a nominal capital of £25,000 in 3,200 preference 
and 1,800 deferred shares of £5 each; £5 per share has been called up on the 
preference and £11,205 has been received ; 1.800 deferred shares are considered 
as fully paid. Debentures allotted and sealed, £19,300; debentures applied 
for but not allotted and sealed, £1,000; floating debentures to cover bank and 
guarantors of bank overdraft, £3,500. 


N. 8 Electric Storage Co., Ltd., London (75,623.)—Issue 
on September 18th of a debenture for £1,000, part of series created August 10th, 
1905, to secure £20,000, charged on the company's undertaking and property, 
present and future. No trustees, Previously issued of same series: £1,800. 


County of London Electrice Supply Co, Ltd. (34,320.)— 
This company’s annual return was filed on August 9th, when 30,000 preference 
10,000 ordinary shares had been taken up out o a nominal.capital of £1,600,000 
in 80,000 preference and 80,000 ordinary shares of £10 each. £10 per share 
has been called up, and £700,000 has been received. Mortgages and charges: 
£800,000. [A copy of an Act of Parliament (Royal Assent, August 4th, 1905) 
authorising the company to purchase lands, construct generating stations, &c., 
was filed on September 27th.] : 


Newtons, Ltd. (48,936).— This company's annual return was 
filed on September 26th, when 3,265 shares had been taken up out of a nominal 
capital of £40,000 in 4,000 shares of £10 each. £10 per share has been called up 
on 1,865, and £18,650 has been received. 1,400 shares are considered as fully 
paid. Mortgages and charges: £10,000. 


South American Cable Co., Ltd. (34,363).—This company's 
annual return was filed on August 8th, 1905, when 24,707 shares had been taken 
up out of a nominal capital of £500,000 in 50,000 shares of £10 each. £10 per 
share has been called up on 14,707, and £147,070 has been received. 10,000shares 
are considered as fully paid. No mortgages or charges. 


‘xchange Telegraph Co., Ltd. (6,152C).— This company’s 
annual return was filed on September 12th, when 8,023 ** A '" and 16,500 “B” 
shares had been taken up (exclusive of forfeited shares) out of a nominal capital 
of £246,250 in 8,125 “A” and 16,500 ** B" shares of £10 each. £9 per share 
has been called up on 6,000 “A” and £1 per share on 2,0903 * B" shares, and 
£56,023 had been received. £162,000 is considered as paid on 6,000" A“ and 
10,000** B'* shares issued as fully paid, and £17,000 on 2,125 ** A" issued as 
partly paid to the extent of £8 per share. 102 of the last-named shares have 
been forfeited. Mortgages and charges: Nil. 


Electrical Oil Refining Co., Ltd. (13,126).— This company's : 


annual return was filed on September 21st, when 4,975 shares had been taken up 
out of a nominal capital of £5,000 in £1 shares. £1 per share has been called up 
on 882, and £882 has been received. £3,493 is considered as paid on the 
remainder. Mortgages and charges: Nil. 


Sanitas Electrical Co., Ltd. (72,015).— This company's annual 
return was filed on October 5th, when 4,250 shares had been taken up out of a 
nominal capital of £5,000 in 5,000 shares of £1 each; £1 per share has been 
called up on 2,250, and £2,250 has been received. £2,000 is considered as paid 
on the remainder. Mortgages and charges: Nil. 


Nalder Bros. & Thompson, Ltd. (62,214).—This company's 
annual return was filed on September 22nd, when 7,846 preference and 11,125 
ordinary shares had been taken up out of a nominal capital of £22,500 in 
10,000 preference and 12,500 ordinary shares of £1 each; £1 per share has 
been called up on 7,846 preference and 1,125 ordinary, and £8,971 has been 
thi i is considered as paid on 10,000 ordinary. Mortgages and 
charges: Nil. 


Ilfracombe Electrie Light aud Power Co, Ltd. (71,378). 


—This company’s annual return was filed on July 21st, when 67 shares had been 
taken up out of a nominal capital of £15,000 in 3,000 shares of £5 each. £5 per 


TRAE has been called up and £336 has been received. Mortgages and charges : 
nil. 


Conduits and Fittings, Ltd., London (81,348).— £500 deben- 


tures, created September 8th and dated September 15th, 1905, charged on the | 


company's undertaking and property, present and future, including uncalled 
capital, have been registered. No trustees. 


CITY NOTES. 


British Columbia Electric Railway Co. 


Tug directors’ report to be submitted at the meeting to be 
held at Abercorn Rooms, Liverpool Street Hotel, on Monday 
next, says that the business shows continued increase and 


prosperity in all departments. For the 12 months to June 
30th, 1905, the gross receipts show an increase over the 
preceding year of $1,687, and the net earnings, after charging 
renewals, show an increase of $44,531. The following 
charges have been made against the revenue account of the year, 
viz.: Provision for renewals maintenance (from which £8,645 


18s. 7d. has been deducted for expenditure on renewals during the 


year), £16,565; bonus to employes, £3,611; amount written off 
preliminary and issuing expenses, £1,862 ; amount added to capital 
amortisation fund, £1,725. The net profit for the year, after making 
the above deductious, amounts to £57,877; add balance brought 
forward from last year, £2,222 = £60,099. Interest on debentures 
absorbs £13,586, and the intcrim dividends on 5 percent. cumulative 
perpetual preference stock, on preferred ordinary stock, and on 
deferred ordinary stock amounted to £35,649, leaving available for 
distribution and reserves £24,451. 
From this the directors have decided— 


To provide for the dividend on the cumulative perpetual preference 


stock for six months to June 30th, 1905 - is i .. £2,875 
To provide for the dividend on the preferred ordinary stock for three 
months to June 30th, 1905. . P5 - ix - .. 8,750 
To recommend the payment of a dividend on the deferred ordinary 
stock at the rate o 3 per cent., making 6 per cent. for the year, 
which, including income.-tax, will absorb x "T .. 9,947 
To write off the balance of preliminary and issuing expenses, 
amounting to . - Ta ae id ex » aie ; 1,651 
' To transfer to reserve fund - ET si ix be M e 4,461 


leaving £1,767 to carry forward to next account. 

The number of lights in use at June 30th, 1905, was 136,512, an 
increase of 23,601 over the number in use on June 30th, 1904. The 
number of passengers carried during the year was 10,352,451, an 
increase of 1,482,965. During the year £107,446 has been spent in 
extensions and improvement of the company's property and equip- 
ment. A line has been built to the Gorge in Victoria, and a 
recreation ground covering 10 acres has been laid out at the end of 
the line. The Gorge extension has proved very popuiar with the 
Victoria public and with visiting tourists. In Vancouver a line has 
been built to Kitsilano (Greers Beach). This line was opened on 
July 4th, and has since been very largely patronised. A traffic 
arrangement has been made with the Canadian Pacitic Railway Co. 
in reference to their line built from Vancouver to Steveston, the 
principal city on Lulu Island and the centre of the salmon fishing 
industry on the Fraser River. Under the arrangement made, this 
company has electrified the line, and has operated it since July 4th. 
The operation is an unqualified success. In pursuance of the com- 
pany’s well-established policy of giving the public the benefit of 
cheapened cost of production, voluntary reductions have been made 
during the year in the prices charged for electric light. The Van- 
couver power installation has been completed during the year and 
is now in full operation. The directors are much gratitied by the 
success of this very important undertaking, the results of which 
have exceeded their expectations. The full benefit of this new- 
source of power was not obtained until June 1st, so that the year's 
accounts are not largely affected by it. 


Practically the whole of the share capital of the Victoria Gas Co. has bcen 
acquired, and steps are being taken to improve und extend its plant. The 
results, for the current financial year, of taking over the Vancouver Gas Co. 
have been entirely satisfactory to the company and have been equally beneficial 
to the consumers, to whom the charge for gas has been reduced. Mr. F. 53. 
Barnard and the Hon. R. G. Tatlow, M.P.P., have been appointed as an 
Advisory Committee, resident in British Columbia. Mr. J. Buntzen, who has 
hitherto acted as general manager in British Columbia with such conspicuous 
success, has been appointed managing director of the company, and although le 
will in future reside in England, he will visit Bricish Columbia periodically. 
Mr. R. H. Sperling, who for a number of years has been the company's general 
superintendent in British Columbia, has been appointed his successor: Mr. F. 
Hope, for many years the secretary of the company in England, has been 
&ppointed assistant manager in British Columbia. During the early period of 
the current year, at the suggestion of the British Columbia management, an 
accountant, in whom the directors have full contidence, was employed to visit 
British Columbia with wide powers to investigate the company's affair. His 
report was of an entirely satisfactory character and quite confirmed all the 
advices that had been received from British Columbia and the opinions pre- 
viously formed by the direotors. The directors have much pleasure in record- 
ing their appreciation of the services of the company's staff in British Columbia 
and their satisfaction with the excellent relations existing between the com- 
pany and its employés. The share of profits distributed uinoug the employés for 
the year amounts to $15,400. 


Edison & Swan United Electric Light Co. 


THE twenty-second annual report for the business year ending 
June 30th, 1905, reads as follows:— 

“The net revenue account shows that the sum of £47,898 Os. 2d. 
has been brought forward from profit and loss account. Interest on 
debenture stock has absorbed £18,760 18s. 4d. ; £12,000 has been 
set aside as depreciation on freehold and leasehold property, plant, 
machinery and tools; £1,552 18s. 5d. has been applied in writing 
down values of stocks, and the sum of £2,677 3s. 3d. has been 
reserved on account of bad and doubtful debts. <A further sum of 
£1,000 has been added to the reserve for future stock depreciation. 
' The result, as shown in the net revenue account, is a credit balance 
of £11,907 0s. 2d., to which must be added the sum of £5,302 
2s. 11d. brought forward from the previous year, thus making a total 
of £17,209 3s. 1d., out of which the directors recommend the pay- 
ment of a dividend for the year on the ‘ A" shares at the rate of 
24 per cent, amounting to £9,586 19s., leaving a sum of £7,622 
4s. 1d. to be carried forward. During the year £43,947 of this com- 
pany's debenture stocks have been purchased aud cancelled, resulting 
in a profit of £6,970 9s. in addition to that shown above. 
This amount has been appropriated partially by way of discount on 
amounts owing by debtors, and partially as a reserve against stock 
depreciation. Cost of establishing the business, goodwill, &c., 
£443,451 85. 1d., has been brought forward at the figure standing in 
the last balance-sheet. The freehold and leasehold property, plant 
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and machinery have also been brovght- forward at the value stated 
in the last balance-sheet, with the addition of the amount expended 
to June 30th, 1906, less depreciation charged in net revenue account. 
There has been expended on capital during the year ending June 
30th, 1905, £2,395 16s. 8d. The shares of the Altrincham Electric 
Supply, Ltd., have been taken at par, as in previous years. This 
concern continues to show satisfactory progress. Its indebted- 
ness to this company has been reduced during the year by 
£2,265 8s. 6d." 

The following resolution, or a resolution to the like effect, was to 
be submitted to the meeting yesterday, with a view to its subse- 
quent confirmation as a special resolution :— 


That the capital of the company be reduced from £941,090, divided into 
150,000 ** A" shares of £5 each, 26,496 “ B” shares of £5 each, and 23,564 “ B” 
shares of £2 10s. each, to £888,071, divided into 150,000 '* A '" shares of £5 each, 
26,436 ** B ” shares of £5 each, and 23,564 '' B” shares of 55. each, and that such 
reduction be effected by cancelling paid- -up capital which has 'been lost, or i8 
unrepresented by available assets, to the extent of £2 5s, per share on each of 
the 23,564 “B” shares which have been issued and are now outstanding, and 
by reducing the nominal amount of each of such £23,564 ' B” shares to 5s. 


Sir J. W. Swan, F.R.S., retires in rotation, and offers himself for 
re-election. 


Cuba Submarine Telegraph Co. 


Tur directors’ report for the half-year ending June 30th, 1905, says 
that the total receipts of the six months were £16,273, while the 
expenses amounted to £6,334, leaving a balance of £9,938, to which 
has to be added £3,093 brought forward from last acc ount, giving a 
total of £13,032 to be dealt with. 

The dividend on the preference shares sel absorb £3,000, and 
leave £10,032, out of which the directors recommend the payment 
of a dividend at the rate of 5 per cent. per annum on the ordinary 
shares, frce of income tax; 
forward to tbe current half-ycar. 
working order. 

The claim against the United States Government for payment of 
the cost of repairing the damage done to the cables during the 
Spanish American War is still uusettled. 


The cables continue in good 


Indo-European Telegraph Co.— The board have 
declared an interim dividend for the balf-year ending June 30th 
last at the rate of 5 per cent. per annum, free of income-tax, pay- 
able on and after November 1st next. The transfer books will be 


` closed from the 18th to the 31st inst., both days inclusive. 


Anglo-American Telegraph Co.—The directors have 
resolved, after placing £5,000 to the credit of the renewal fund, to 
declare an interim dividend for the quarter ending September 30th, 
1905, of 15s. per cent. on the ordinary stock, and £1 10s. per cent. 
on the preferred stock, less income-tax, payable on November 1st. 


Stock -Exchange Notices. — The Committee has 
appointed a special settling day, as under :— 
Wedresday, October 18th.—Newcastle and District Electric Lighting Co., Ltd. 
— £150,000 44 per cent. A OERKE Debenture stock. 


J. Stone & Co., Ltd.—20,000 5 per cent. Cumulative Preference shares of £10 
each, fully-peid, 'Nos. 1 to 20 ,000 ; and has ordered same to be quoted officially. 


Applieations have been made to the Committee to allow the 
following to be quoted in the Official List :— 


Indian Electric Supply and Traction Co., Ltd. — £125,000 6 per cent. Construc- 
tion Debenture stock. 

County of Durham Electrical Power Distribution Co., Ltd.—920,000 5 per cent. 
Preference shares of £5 each fully paid, Nos. 1 to 20, 000. 

Electric Supply Corporation, Ltd.— £50,000 44 per cent. Debenture stock. 


Siam Electricity Co,—This company held its thirteenth 
ordinary general meeting on August 31st, at Bangkok, Engineer- 
Commander C. Sommer presiding. A dividend of 6 per cent. was 
declared for the half-year. 


Lanarkshire Tramways Co.—This company resolved 
last week to raise additional capital to meet additional expenditure 
on the Larkhall extension, by the issue of 5,400 new shares of £10 
each. 


Milford-on-Sea Electric Light Co.— The second 
annual meeting of this company was held at the generating station 
on September 30th, Dr. V. D. Harris presided. The report, in 
which a dividend of 24 per cent. was recommended, was adopted. 
Satisfaction was expressed at the success of the year’s working. 


Indian Electric Supply and Traction Co.—A 
meeting of this company was held yesterday at Winchester 
House, E.C. 


Cape Electric Tramways. Ltd.—It is stated in the 
Financial Times that the directors of this company have convened 
an extraordinary general meeting for the purpose of obtaining 
authority to raise further capital, not Se £200,000, in 
debentures or debenture stock. 


the balance, £6,032, being carried - 


Reuter's Telegram Co.—The directors have declared 
an interim dividend at the rate of 5 per cent. per annum, tax free, 
for the half-year ended June 30th. 


Eastern Extension, Australasia and China Tele- 
graph Co.—The directors have declared an interim dividend for 
the quarter ended June 30th of 2s. 6d. per share, free of incomce-tax. 


STOCKS AND SHARES. 


Wednesday eveníng. 
WEAKNESS and reaction followed in sharp succession throughout the 
markets of the Stock Exchange in the early part of this week. A 
5 per cent. Bank Rate is the most keenly discussed topic in financial 
circles, and money again governs most of the markets. Not so— 
fortunately—as .regards the majority of electrical securities, in 
some of which there is pronounced strength, as may be seen from a 
rapid glance down the final columns of the following pages. 

Our hint of last week with reference to a possible working . 
arrangement between the City of London and the Charing Cross 
(City Undertaking) Companies is worth recalling in the light of the 
further improvement in the Ordinary shares of both undertakings, 
City Lights are now 12; Charing Cross Ordinary are 74. The 
Charing Cross City Undertaking has only issued Preference shares 
to the public so far, and the price of these is not affected. County 
of London are also a good market, having risen to 9}, but Metro- 
politans dropped back to 104 on the cessation of the buying which 
recently carried the price over 11. St. James's are firm at 14}. 

Progress continues to be made with the advance in Central 
London Deferred stock improving to 844, although the company's 
other descriptions are inanimate. City and South London Ordinary 
is 41, and Waterloo and City remains dull at 90. Business has 
rather fallen off in East London Ordinary, the price still keeping 
about 54; attention of speculators is directed more to the prior- 
charge securities, and the five classes of Debenture stocks are called 


` 934, 1044, 30, 124 and 64. The first named receives 34 per cent., 


and the second 4' per cent. There is also a 24 per cent. White- 
chapel Extension Debenture quoted 644. It may be well not to 
build too much upon Lord Claud Hamilton's directorial connection 
with this company and the Great Eastern Railway. 

With other railway stocks, Metropolitan Consolidated has 
weakened, and is no better than 89,after falling to 884, the next 
dividend being somewhat a fancy quantity. ‘Those ‘condemned to 
travel hy the District will notice with savage satisfaction that the 
price of the Ordinary bas dwindled to 33}, with none too much 
market at that. Great Northern and City Preferred “A” are 5}. 
The scrip certificates of Great Northern, Piccadilly and Brompton 
command 4 premium, and those of its twin, the Charing Cross, 
Euston and Hampstead, stand at their paid-up price. 

Thanks to the excellent report out this week, the British Columbia 
Electric Railway stocks have hardened substantially, the Deferred 
to 1274, the Preferred to 1104. The company made £7,300 more in 
net revenue for 1904-5 than in the preceding year. British Electric 
Tractions at 9,5; have picked up a shade, but the Traction section 
bas little movement to show this. week. A contemporary which 
quotes Kalgoorlie Electric Power Ordinary at 4s. is confusing the 
shares with those of the Kalgoorlie Tramways Co.—a very different 
thing. The latter are being sedulously puffed by outside brokers, 
which in itself is not unsuggestive. The price of the Power 
Ordinary is about 12s., and the Preference are 19s. 6d. middle. 
Anglo-Argentine Trams at 8# keep steady, and Belgranos stay at 
3j. Calcutta Trams and Calcutta Electrics are both the same price, 
94; both, too, are £5 shares, and fully-paid. -Cape Electrics 
declined to 144 upon the cool suggestion of the directors to take 
powers for raising £200,000 in Debentures. 

Several cable shares have put on fractions in consequence of 
increased attention directed to the material. British Insulated are 
62, and Callender's 11, although India-Rubber, Gutta-Percha, and 
Henley's shares are without movement. Amongst other manufac- 
turing shares, Edison & Swan continue a good market, and Tele- 
graph Constructions are firm at 35. Westinghouse Preference were 
done at 24*, the other day. 

Telegraph varieties are fairly good, under the leadership of E 
Americans, where the markct strengthened upon the declaration 
of a better dividend on the Preferred. Other fluctuations include 
a drop in Eastern Ordinary to 1444, and improvements of a 
small degree in West Coast of America, Great Northern Telegraph 
and Indo-Europeans, although these last have scarcely influenced 
the nominal quotations. National Telephone stocks eased off a 
trifle after their improvement, but firmness is noticeable in the 
shares of the Oriental Telephone and in United River Plate 
Telephone Debentures. | 


, 
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Present or Dividends for the last omang come week ended 
l NAME, Quotations Quotations j 
Issue. RES four years. Oct. 4th. Oct. 11th. ae t 
1902. | 1908. | 1904. | 1906.8 Highest Lowest. 
$4,800 | African Direct Telegraph, 4 % Debs.. e ..| 100 4 4 4 96 is 99—102 99 —102 m jw (8 
26,000 | Amazon Telegraph Co. '8 shares, Nos. 1 ae 10 il il Nil a B- 38 3— 8 $ - 
119,700! Do. do. 95 Debs., Nos. HB to 1,250 Red. | 100 Nil Nil Nil "M 82 — 87 82 — 87 N ge. = a 
768,580 Angio-Ametican "Tele eph " .. | Stock | 60/6 61s. 23906 29s.$ 61 — 68 61 — 68 6 A 
9,118,210 do. do. 6 a Pref. Stock | 6 6 96 % 688.§; 1 1003 109 —110 109 109 
8,118,210 Do: do. do. Deferred Stock | 1/- 28, il 163— 17 164— 163 17 UU 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 6 7 8% ; 7 13 Tá— 7 Ti ^ 
1,989,8661 | Commercial Cable Sting. 600 year 4 % Deb. § Sk. k. Red. Stock | 4 4 4 97 — 99 — xd} 98 98 
16,000 | Cuba Telegraph... 10 64 10 5 5 %§ 9 — — ^ , 
6,000 Do. 10 % Pref. "s 10 |10 5 10 10 %8 | 17—1 174— 18 i of 
,981 | Direct Spanish Telegraph, Ord vs è 5 4 4 4 4 «X xd xd| .. dx 
,000 Do. do. 10 % Cum. Pref. b 10 10 10 10 955 xd — xd| .. Ew t. 
000 Do. do. 44% Debs... 50 44 4 44%§ | 100 —1 00 —108 a cn 
60,101 | Direct United States Cable 20 % | 8 8 %5 | 114— 122 12 — 121 12, | 11H | 
74,500 | Direct W. India Cable, 44 % Reg. Deb., 1tol, Loo, R.| 100 X | 44 a 100 —102 100 —102 " ja 
4,000,000 | Eastern Telegraph, Ord. Stock Stock | 7 7 7 5 %§ | 144 —147 143 —146 1454 144 
2,000,000 Do. 84 % Pref. Stock ` 100 84 83 34% | 8468 90—92 | 90 — 92 91 e| 
1,896,814 Do. 4% Mort. Deb. Stock Red. Stock | 4 4 ; 4%8 | 108 —110 108 —110 sa F 
900,000 | Eastern Extension, Australiasia, and China Tele. 10 7 7 | 6 %§ 133— 141 133— 14i d | 134 | 
602,400 Do. 4% Deb. Stock . Stock 4 4 4 (A XS 106 — 108 106 —108 106 UE 
900,000 | East & 3. Afric. Tel.,4 % Mt. Db. „1 to 8,000, red. 1909 100 4 4 4 EE 109] 101 oh ao S 
200,000: | Do. 4% Reg. M. Debs. ; (Mauritius Bub. ) 1 to 8,000 | 25 4 4 4 - 1014—108 1014—1084% e X 
180,887 | Globe TONTM En :3 10 1£8106 53 53 s 10 11 10: 11 10% 103 
180,887 an a o% Pref. : 10 6 96 6 6% - 14j— 144 14 143 14,’, 14} 
150,000 Great Northern oletab; hae Copenhagen 10 | 124% | 15 94 99 | .. 36 — 37 85i— 36} 35 
ax an ermu e, 1st Mort. “a s 
46,500 Debs within Nor Yos ioo. Hori: ] 100 | 44% | 44% | 43% T 100 —102 100 —102 i - | 
17,000 | Indo-European Telegraph A .| 2 |10% | 10 13 96 2 53 — 55 54 — 56 554 54h | 
72,680 | Monte Video Telephone Co., Ltd. Ord. 1 8 8 ae E i jf i— & Ps pre i 
1,968,883 | National Telephone, Pref. Stock 100 6 6 6 6 95: | 112 —113 112 —113 Ts 112 
1,966,667 Do. O. Def. Stock 100 44 5 % 5 6 95s 107 —109 107 — 109 107; 107 
15,000 Do. do. 6 % Cum. 1st Pref. 10 6 6 £ 6 6 %§ 134— 144 134— 144 " vey 
15,000 | Do. fo. 6% Cum. 2nd Pref. .. 10 | 6 6 6 693]! 19— 18 12 — 13 i. S 
250,000 Do. do. 5 % Non-cum. 3rd P., 1 to 250,000 5 5 $ 5% | 6 5 5ü— 5i 6g— 53 6H i 
2,000,000 Do. do. 3} Deb. Stock Red. .. | Stock | 34 34% 34 v^ 99 —:01 99 —101 of " 
1,689,598 Do. do. Deb. Stock Red. 100 4% 4% 4 vs oot art 1044 —1 1 106 
179,313 | Oriental Telep. and Hh ec. 1 to 171,504, fully paid 1 6 64 64: $4 lj— 1 li— 1 1j lj | 
60,000 Do. do. do. 6 % Cum. Pret. ' l 6 6 6 v 1%—-_ lys lya— lfs lj T 
" 100,000 | Pacific & European Tel.,4 % Guar. Debs 1 to 1,000 | 100 4 4 4 An 100 —103 100 —103 si ps 
11,889) | Reuter's ; st 8 b 5 5 5 s 8 — Bh 8 — 84 83 7À | 
8,287 | Submarine Cables Trust ` : k Cert, 6 6 6 : 127—130 197 —130 i aa 
68,000 | United River Plate Telephone 1 8 8 1—71 7— 7 is | 
40,000 Do. 5 % Cum. Pref., Nos. 1 to o 40, 000 b b 5 51— = 54 53 
179,947 Do. do. 5% Debs. Stock 5 5 5 | 110 —112 110 —112 EE 
,6091 | West African Telegraph, Shares : 2 4 4 10— 1 10 — 10 à : | 
W. Coast of America, 1 to 30,000 & 58,001 to 68.008 p" Nil Nil il B— i-— " vd | 
150,000 Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Te). | 100 4 4 4 ‘ 100 —102 100 —102 4s A 
4980 | Western Telegraph, Ltd., Nos. 1 to 907,990 10 7 1° 7 ‘ 14 — 143 14— 14 145 149, 
75,000 Do. 6 E: Debs. 2nd "series, 1906 | 100 6 6 5 f 101 —108 101 —108 T v 
Do. do. A BICÓK Rea, 100 4 4 4 1024—1044 1 —10} 1023 ' 
88,921 | West India and Panama Te e 10 i N il — 43 4 i3 a 
84,568 Do. do. 6% Cum. Ist Ri 10 TA WR 6 — 9 9 he 
4,660 Do. do. 6% Cum. 2nd Pref. . s 10 i Ni il &á— 8 7 84 th 8 | 
80,0002 Do. do. 5% Debs, Nos. 1 to 1,80 .., 100 5% | 56% | 5% 101 —104 101 —104 A E | 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
40,000 | British Aluminium 7% Cum. Pref. .. 5 | ni | Na | Ni | . 4 5 5— 6 2 "T 
20,000 Do. do. “A” 6% Cum. Pref. 5 Nil Nil Nil ae 4 m 5 ba ; | 
20,000 Do. do. 4% Funding Certs 5 J i a * 21— 3 91— .. i 
800,0001 Do. do. 5 96 1st Mort. Deb. "Stock Red. Stock 5 5 2 5 hi e 99 —108 99 —108 102 1014 
189,801 | British Electric Traction : T 10 8 6 6 " — OF 9 — 94 9$ 9i | 
156,497 Do. do. 6 % Cum. Pref, .. 10 6 6 2 63 1 104— 11 10g— 114 103 E 
1,000,0001 Do. do. : 96 Perp. Deb. Stock .. | Stock 5 96 b 5% £s 122 —124 x 121 —128 xd) 122 T 
« 250,000 Do. do. 44 % 2n Deb. Stock Red. | 100 vis La 44% EN 99 —101 99 —101 1005 1001 
100,000 | British Insulated and Helsby Cables E 5 |10% | 89, |8% | BX 61 6ài— 7 tå 6 
`: 100,000 Do. do. 6 % Cum. Pref. 6 6 $ 6 % 6% , 6%; 6} bj— 64 y Ni 
500,000 Do. åo. 44% LE Mort. Deb. Red. | 100 4 4à 1% 44%% | 103 —106 103 —106 i 
60,000 aoe Lindley & Co., Or i £1 il Nil il V "i i P" #3 Ps ia 
50, Do. do. '6 o% Cum. Pref. .. £1 Nil Nil Nil 14/6 to 15 14/6 to 15/6 ʻi a 
* 105,781 "nul Electrical Engineering, Ord., 1 to 106,781 . 2 Nil Nil Nil | dim = 1 s ix 
150,000 Do. Non-cum. 6 9) Pref. . 9 6% | 6% | 6% li— 2 1i— ij M EE 
‘ 0001 Do. 4 Perp. Deb. Stock Stock 44% 44% 44 93 — 97 d is 
v 126,000 Do. 41 4, Perp. 2nd Deb. Stock Stock & | 4 78 — 81 60 i 
96,000 | Callender's Cable Construction shares es 5 16 1 124% 104— 11! 11 d 
' 40,000 Do. do. 5 % Cum. Pref. 5 5 5 5 94 — b ay 
800,000 Do. do. 44% Ist Mort. Deb. Stock Red. | Stock | 44 44 43X 109 —111 no E: 
.963,208 | Central London Railway, Ord. Stoo . ^ ..| Stock | 4 44 | 445 91 — 93 9 | 9l 
523,396 Do. do. 4% Pref. pie: Stock | 4 4% | 4 101 —103 1014 
623,596 Do. do. Def. do. .. Stock | 4% 4% 4 — 85 84 
1,890,000 | City and South London Railway Stock | 8196 d$ % 40 — 42 42 4 | 
85, ONES: Be let MOOR iu 8 6% | 24% 24%, là— 1% £s i. 
8 ort. Reg. Debs. 
100,000 |( — goi ot £100, and 901 to 11,000 of £50 Red. al + | 5% | 5% | 556 Le gto . 
99,961 | Edison & Swan Utd., “A” shra, £8pd., 11099,2601 | 5 | Nil | Nil | 23%8 li— 1j | 
17,188 Do. s A ” shares, 01—011, 189 ; 5 Nil Nil 458 2 — xa p o 
,0231 Do. 4 % Deb. Stock Red. 100 4% | 495, | 44% 85 — 90 e 
100,0001 Do. 5 % 2nd Deb. Stock Prov. Certs, ‘all pd. 100 5 6 6 90 — 95 f 
112,100 | Electric Construction , to112,100  .. 2 6 4 il — å i 
31,990 Do. do. 7% Cum. Pref., 1 to 31,990 2 1% | 1 7 96 li— 9i Ms 
200,000 Do. do. 4 X, Perp. lst Mort. Deb. ‘gk. Stock 4% 4 4% 92 — 95 z 
` 95,000 | General Electric Co. (1900), 5 oe Cum. Pref. f 10 5 2 5 b 96 94— 10 Vs 
900,000 Do. do. 1% Mort. Deb. Stock | 4 4% | 4 97 —101 E 
200,000 Henley a 8 (W. T.), Topan V ac Ord. 5 20% |15% Is. 19 — 13 124 | 
200,000 Pref. .. 5 43 tie 4 5 bl 5$ 
45,900 De de Hi ort. Deb. Stock Stock 44 14 43% 109 —111 $i 
50,000 | India- "Robes Gutta-Percha & Telegraph Works.. | 510 10% |10% 5 6 154— 164 | " 
800,0007 do. 4% 1st Mort. Deb. 100 4% 4 do 4% 99 —102 100 
87,500 ‘Liverpool ‘Overhead Railway, Ord. 10 14% 19% 13% ,2à4— 24 es 
10,000 |t Do. do. Pref. £10 paid 10 5% | 5% | 5 % '9— 9 ; | 
,850 | Telegraph Construotion &nd Maintenance 12 20 29% | 15 34 — 86 354 04 
0002 Deb. Bds., Aelia 1900 100 4 ae 4% 102 —104 bs ès 
640,000! | Waterloo & City. Railway, Ord. Stock : CO 8$ 8$ 58% yo — 92 MD "E 
r í | 


+ A period of nine months. 


SHARE LIST OF ELECTRICAL COMPANIES. 


t Quotations on Liverpool Stock Exchange. ' 
{ From Manchester Share List. 


TELEGRAPH AND TELEPHONE COMPANIES. 


tł Unless otherwise stated all shares are fully paid. 


Bank rate of discount 4 per cent. (September 28th, 19065). 


Business done | Rise + 


§ Interim dividends. 


Fall — 


» it. 
ar. rn 


x 
21 


EN 
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SHARE LIST OF ELECTRICAL COMPANIES ( — — SUPPLY COMPANIES. 


Closing + 
Present Dividends for the 
NAME. or | notations Quotations week en 
ind Share. last four years. Get ath Oct. llth. | Oot. lith, Fu 
1 1902. | 1903. | 1904. | $1906. | Highest/Lowest. 
29,377 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 8% |10% | 10 we og 1 — lot 0k eo ee 
29,623 Do. do. 7 e Cum. Pref. 6 q & 7 7 e. d |d 1 : si | T 
10 782 | Central Electric Supply 4% Guar. Deb. Stock .. | 100 4 4 4 | os 108 —106 104 —107 nk ae +1 
80,000 | Charing Cross and Strand SERO ty Supply 5 |10% | 8 8 5 96$ ü Tji— ü 7) 7 | + 
80,000 . 7 do. do. Pret. 5 ae 449^ 4 r: 5z— , j bd + 
vene De. “ony Undertaking 48% Cum. Prf. b 1 1 en id a d — ^ 4} ià | ay 
, è o. 1 . ps S 44— T vs "" 
850,000 do. 4% Deb. Stock Red. 100 4 96 4 4 es as 109 —105 108 —106 1084 104g | .. 
44,436 Chelsea Electricity Supply, Ord. : ; 6 a 6 ] 445 bj— ôi ae. viv 4 
160,0002 do. 44% Deb. Stock Red. .. | Stock | 4 44%, | | 109 —111 109 —111 "EE E 
70,595 City of Bt London Elec. Lighting, Ord. 40,001—110,596 10 . b b 6 Am 11 — 11 12 — 18 1233 11¢ t3 
40,000 Do. 6% Cum. Pref., 1 to 40,000 . 10 |6 6 6 | 184— 1 134— 144 ig ME 
400,000; Do. ono Stk. , Scrip. (i88. at 115) all pa. we 5 b 5 $ E 124 —128 124 —128 ae T 
800,000 Do. 43 % 2nd Db. Stk., Prov. Crts., allpd. | 100 44% 4) 4 es 104 —106 104 —106 , TET 
40,000 | County of London Electric Lighting, Ord. 1— 40,000 10 4 4% 44% 4 %8 — 9 9 — 9i 9A, 9 | F1 
80,000 do. Pret., 40,001 —60,000 10 | 6 64 | 64 | = 12 — 12 13— 1 > s 
400,0001 Do. do. ut Deb. Stock 2n Hi 4 4 es 11) —114 111 —114 1184 113 -— 
250,000 Do. do. 4 9 9nd Deb. Stock . Stock -— 108 —105 108 —106 x "ls 
70,000 | Edmundson's Electric Corporation, Ord. Shares . 5 7 7 1% và 5j— 6} bá 53 
80,000 Do. do. 6 Oe | Cum. Pref.. a 6 6% 6% - — 6a— 6i Orn eq 
800,0001 Do. do. 43 % )st Mort Deb. Stk 100 44 $% 44 2s 108 —110 108 —11U 109 EE 
21,000 | Kensington and Knightsbridge $^ ectric Ord. g b 10 12 12 is 12 — 194 12 — 19j 123 "E s 
136,000 Do. do. do. 4% Deben. Stk. Stock 4 4 4 ux 97 —100 97 —100 s E ; 
111,000 | London Electric Supply Corporation, Limited, Ord. 8 Nil Ni 83% /| .. 2 — 51 2 — d v5 ae ; 
60,000 Do. do, do. 6 % Pref.. 5 6% 6 2 6% , .. 4i— 5b 4i— PI ; à 
871,895 ‘Do. do. 4% 1st Mort. Deb. Stk. Red. Stock, 4 4 4% | .. 99 --102 99 —102 IN ane 4 i 
100,000 | Metropolitan Electric Supply, 1 to 100,000 . b 7 e7% 10 g | 10%8 40$ - 1 104— 1% 108 10,7, —1 
76,121 Do, 4k ^4 Cum. Pref. 1—71,106, £3 pd. 5 4 4M, | 44% 3... BR 5 bg— d , | 
20,0001 Do. 44%, 1st Mort. Deben. ‘Stock E 4 % | 44% | .. [| 109 —13 109 —118 iD m a 
250,000 Do. 3h ^ Mort. Deben. Stock Redem, | Stock 95 d, A EUR 100 —102 98 —100 » eo ee 
250,000 | Midland Electric C ‘orporation, 44 % 1st Mort. Deb. | 100 % X 4495 | “fe 100 —102%, 101 —103 1024 101] +1 
10,852 | Notting Hill Electric Lighting s | 10 6 96 6 5 1% a 14 — 15 14 — 15 ig T js 
69,000 Do. do. 4% 1st Mort. Deb.. 100 4 96 4 4 2 is 98 —100 xd 98 —100 xd so es : 
40,000 | St. James' and Pall Mall Electric Light, Ord. — .. 6 |14 144% | 144 10%$ | 14 — 15 14 — 15 4 |, 14 
20,000 Do. do. 7 i, Pref. 20,081 to 40,080 6 q 1% | 7% | 7% 8— 9 8— 9 ut e 
150,0001 Do. do. 94 % Deb. Stock Red. 100 84% | 839 ^. 98 —100 98 —100 i ae 
12,000 | Smithfield Markets Electric Supply, Ord. .. 6 4% 4% ; .. 21— 33 21— 23 " ‘ | is 
60,000 Do. do. do. 494 Deb. Stock | Stock | 4 4 45 4% Vs 76 — 80 q6 — 80 P $8 o 
65,000 | South London Electricity Supply, Ord. : " b 13 8 95 4% è 4 H- 4 ER ; ne 
100,000 | South Met. Elec. Lt. & Power (Ord.. M ae 1 Nil Nil Nil ate ti— 38 — tA . . " 
60,000 | (Late Blackheath and Greenwich {7% % Pref.. 1 Nil 1% 7 $ E la— 154 154— 165 x P m 
100,000 Dist. E.L.Co.) 44% lat Deb. Stk. | 100 | 43 44%, | 44 .. | 10—108 xa | 1b —108'x | .. ie `. 
- 80,000 | Urban Electric Supply, Ord... ` T 5 5 X, 5% 5%. 48— Hi xd 4g— 4% xd M. M ed i 
30,000 Do, do. 595 Cum. Pref, 6 6% | 6% | 595 | .. 5 — bixd 5 — bixd| .. PE E 
200,000 Do. do. 43% 1st Mort. Db. Stk. Red | 100 z a a» bores 108 —105 xd | 109 —106 xd 104 1034 | 
110,000 | Westminster Electric Supply, Ord. .. 5 12 18495 | 14 | 19908 123— 18} 124— 1 1 13 i 
28,151 ; do. 5 % Cum. Pref, b 5 5% 5% | s 68 6$— is E E . 
| 
Shares not officially quoted :—Mackay Compatiles, ord., 462—414. Pret. 751—161. 
{ Unless otherwise stated all shares are fully paid. $ Interim dividends. 
BEDASERIG. FREMNA: AND RAILWAY ossis REPUSA 
= —— — —— —— — vee oA ar m et tance 
Fort- Receipts for | No. Route Fort- Receipta for Route 
Locality. night the of Total to date. miles Locality. night the T'otal to date. miles 
ended. fortnight. |wks. open. ended. fortnight. open. 
| | | i | | | 
| L4 £ £* £ , £* | + | i 8 £* £ || £t | | e 
Aberdeen .. Oct, 7 2R |-- 158 | 19 29,216 ' — 1,010 | .. Chatham and Dist. | Oct. 6; 1,291 |4 97| 40 26,986 |+ 2,991 93 (4 -g 
tAyr 22s. Sep 30) 38374 7 2 8,02, — 113! 8 Colchester .. .. „ 4, 381{ .. | 10 2401 |  .. qi. 
Bath .. — .. +. Oct, 4) L522 14 125 | 40 | 27.604) + 1,853.13 |.. || Cork -ai m Di 1,046 1+ 29 40 | 19,825 |+ 7% | Ge9 | .. 
Birkenhead .. ej» B, 2,000 - 2027 20.199 | — 594! 18:5, .. Darlington .. ,Bep. 30' 206 + 18, 26 5,471 0 1048! .. 
Blackburn .. eso» 4, 2107 ,- 146; 274 | 28,008 | + 898 14:25: ,. Darwen à ‘Oct. 71 498 | + 31:27 6,739 |+ 305 | 4°86! ,. 
Blackpool Corp. ..| » 9 | 2,437 + 171421 41,099 + 2,083 11°87’ .. tDover T ..iAÀug.12' 8441+ 27 | 32 6,661 — 268. 865i.. 
» —Fleetw'd) , 7 129 + 98°14 | 17780 — 893, .. .. Dublin se ae Oct. 6 9,5899 — 175, .. | 75,792 — 015 486 415 
»  — Lytham June22. 1,002 4 753 34 7,008. 7) .. Dundee e 5, p 4! 207|4 280/20 | 185291 '& 5841125 .. 
Bolton Sd Oct. 8,4 3,782 € 115128. | 54,922 4 1,874.26 5+ 1|| East Ham .. ..| „ 7 1,622 4 m 21 | 99450 4 2,359 675 |" 
Bournemouth | » 4 — 2,76 + 680 264| 39,907 + 6,684 19:91: 37| Glasgow .. |o» 7 , 32,976 42,468 | 18 | 286,994 | 4 14,423 | 96 [r6 
Bradford » 7: RTH; - GOL 27 | 123,410: -- 6,484: 58 |.. Gloucester .. si 4 4! T5 -- 2,9 8,181 TN 15 !.. 
Brighton  .. on — 8, L999 — 65, 28 | 31,216 | ce ob UB us Halifax .. a. | Sep. 27 | 8,8899 + 995 | 26 | 43,691 |+ 1,899 ^ 87 i+ 4 
Bristol s » 6, 9,017 - 530 | € - iy 28:0 | .. ae as od 7 nens + m a Ad + ie i T | - 
i u . oe ba | D + , t ! hate 
| ' {Ilford Sep. 90, 5% |. 97/27 | 13496 |« 124... i] 
Brit. Elec. Trac. Oo. | oo Oct : e — in ju ince — ee ae is 
j pswich : T = , — l, | 1005 | .. 
Airdrie ..  .. | Sep. 29 | 480 je 41|39 7,999 | + 115, &5|.. Isle of Thanet » "7| 955,— 209; 40 | 28415 |— 3,9438, .. |.. 
Bae | Mee Bl) Soy ao ola! | REM IEEE RC ab | ain le ai | 8] 
arrow D , | 5i , 2, 5 . an' re o. T D , +39 
{Birmingham (City) o» 9| 40,491. 801 cae. | AERA | te 2,000 14-6 | Leeds T » 7|1,7U |. 190|27 | 169,460 + 3445895 4. 8 
Birmingham (Mid.) » 29; 2,854 — 451, ,, 63,427 | + 1,070 12:251 . Leicester. .. » 4| 4,120 £s 40 83,583 | Esi uen " 
Devonport 2 29 | 961 |- 1H | » | 18272 | — 2757 | &85| ` Liverpool sep. 90 | 21,281 |+ 78 | 39 | 414,901 |+ 8,916 | 104 141 
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BELT COAL CONVEYORS.. 


By FRANCIS H. DAVIES. 
IN the design of power stations not favoured with facilities 
that render such apparatus unnecessary, the question of coal- 
conveying gear is always one of some moment; but when 
considered in: connection with the mammoth power under- 
takings that are now springing up in all parts, this section of 
the auxiliary gear assumes an importance that gives it a 
position among the leading features. 

The available ways and means of carrying coal from place 
to place are indeed legion, and in many instances the 
ingenuity that has been brought to bear on the details of 
such apparatus is remarkable aud interesting. to follow : in 
this article, however, it is proposed to deal only with that 


class of machine known as the belt conveyor, for the reason 
that in Great Britain, at any rate, it is less understood and 
therefore, perhaps less trusted than the familiar ** bucket,” 
" worm," and “ push-plate " types. 

Unlike the above, it is difficult to fix any date for the 


inception of the belt conveyor ; it would appear that as long 


as belting has been known and used, it has been adapted in 
a more or less crude manner to this purpose ; consequently, 
dates of patent applications, the usual source, serve only to 
mark epochs in the history of tlie subject, and cannot neces- 
sarily give any idea of when it entered the realm of things 
that be. Belt conveying has unquestionably been evolved, 
and in view of its recent adoption on a large scale in 
sundry power houses, both in Great Britain and America, 
and the improvements that are now enhancing its 
value to the engineering world, it may not be out of place 
to consider one or two of the old designs which were so notori- 
ously bad as to have left their mark on the credit of the 
system, even to the present day. Broadly speaking, the dis- 
advantage under which belt conveying suffers is high cost 
of upkeep due to the wear and tear of the belt itself, not to 
that of its pulleys or gearing in any way. On the other hand, 
broadly, its advantages are low first cost, greater reliability, 
having fewer parts to break down than any other apparatus, 
and the extremely small amount of power that it absorbs in 
operation. These two last features, particularly the latter, 
are of such obvious importance, and so pronounced, that they 
are generally accepted as a set off against the disadvantage 
of costly upkeep ; and there are not wanting enthusiasts who 
go so far as to say that with well-designed and carefully- 
tended: plant the high repair bogey is nowadays an utter 
myth. Many, no doubt, may hold opposite opinions, but it 
is siguificant at least that two of the largest electrical power 
stations in the world, viz., that of the Underground Electric 
Railways of London at Chelsea, and the immense installation 
of the Interborough Rapid Transit Co., New York, have quite 
recently been fitted with belt coal conveying gear on a large 
scale, and it is unlikely in either ease that such a course would 
have been taken except upon the very soundest of grounds. 

. As is only natural, the earliest form of belt conveyor 


differed in no degree from an ordinary driving belt. It - 


consisted of an endless belt of cotton duck generally faced 
with a thin sheet of india-rubber, running over flat pulleys 
as shown in fig. 1, the return or underneath side of the belt 
being supported at intervals by suitable idle pulleys. Need- 
less to say, this primitive arrangement was soon found to be 
Unsatisfactory ; it was only capable of carrying a dispropor- 


. evenly regulated at all times. 


tionately small amount of material, owing to the tendency 
of the latter to fall off the belt; it had to be kept very 
tight to prevent jarring at the pulleys and consequent 
shaking off of the load ; and, chiefly owing to this latter reason, 
the loss of power in the bearings was considerable. Further, 
it was only capable of slow speeds, and the amount of 
material delivered to the belt had to be most carefully and 
This systein was found most 
suitable for conveying light stuff such as grain, as the 
resistance to motion created by the air tends to keep the 
load in a central position, with the result that with care 
speeds of 300 to 400 ft. per minute may be attained. On 
the other hand, heavy material such as coal is not in any 
way affected by the air resistance, and consequently tends 
to spread itself out, necessitating much lower speeds. and 
more care in working. 

Perhaps the most obvious remedy for these faults lies in the 
arrangement shown in fig. 2, in which it will be noted that 
planks of wood have been fixed on brackets at each side of 
the belt, with the object of keeping the material from falling 
over the edges. As far as this is concerned the skirting 
board system is satisfactory, but it introduces a very con- 
siderable fault that militates against the improvement which 
it effects. | 20 

Tt is found that the spaces between the underneath edges 
of the planks and the belt become full of the material that is 
being conveyed, and as to a certain extent this latter is 
wedged in and jammed, the result is bad cutting of the 
belt at the edges, which soon reduces it considerably in 
width. 

This brings us to the stage of development which is 
the precursor of all modern systems, although, per se, still 
full of faults. The double conical pulleys over which the 
belt runs (fig. 3) force the sides of the latter up, forming a 
continuous trough ; bnt as there is a wide difference between 
the peripheral speeds of the inner and outer edges of the 
cones, a large amount of slip occurs between them and the 
belt, which slip deteriorates. the under surface almost as 
badly as the former system. The only feasible method of 
troughing a belt—and such is found to be absolutely neces- 
sary for conveying purposes—is to employ separate and dis. 
tinct idle pulleys at the sides, as shown in fig. 4, which is 
an end view of the well-known Robins system of belt convey- 
ing. By this arrungement there is no slip, and tlie wear and 
tear of all parts is reduced to a minimum. Occasionally the 
belt evinces a tendency to lift, in which case the spindles 
of the two side idlers are fitted with small róllers, placed at 
right angles so as to bear on the edges of the belt and keep 
it in position (fig. 5). A further refinement shown in this 


Fic. 4. 


figure, and used at the place where the load is fed on, is 
that of skirting boards placed well clear of the edges of the 
belt, but so arranged us to protect them from the falling 
coal, which is thus caused to impinge on the heap in the 
centre of the belt. TOM 

This is the type of conveyor installed at the power house 
of the Interborough Rapid Transit Co. of New York for 
elevating and carrying coal to the bunkers. Im this par- 
ticular case all the conveyors are of from 300 to 500 tons 
per hour capacity and use a belt 30 in. wide. A very 
similar arrangement made by Mead, Morrison & Co., New 
York, is used at the Lot’s Road power station of the Under- 
ground Electric Railways Co. of London. The belt con- 
veying coal to the crushers is 30 in. wide with a length of 
travel of 190 ft., and although its full working capacity is 
240 tons per hour, a 10-H.P. motor is ample to operate it. 
Two other similar conveyors are installed at Lot's Road for 
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carrying the coal after crushing, &c., to the bunkers. Like 
the former they are horizontal, but only 24 in. wide, and as 
their length of travel is nearly 900 ft., they require more 
power, each being driven by a 20-H.P. motor. 

A recently introduced and ingenious method of belt con- 
.veying, is that known as the Ridgeway two-belt system 
illustrated in figs. 6 and 7. Referring to these, it will be 
seen that running on separate and smaller pulleys there is 
an internal flat belt, fitted equidistantly with white wood 
blocks of an internally curved shape, whicli are riveted to it. 

The driving pulley of this carrying belt is rotated through 
he agency of a compensating gear from the main power 
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shaft of the conveyor, and the belt is provided on the top 
side with its own idle pulleys where necessary. "The upper 
or conveying belt runs on flat. pulleys at the driving and the 
driven ends, but at the points where it enters and leaves 


the blocks of the carrying belt, centring rolls are 
provided as shown, the duty of which is in the first case to 
give the upper belt the required curve before entering the 
blocks, and in the latter, to prevent its springing out of them 
as it approaches the end of its travel, and tends to go flat. 
On the return path, both carrying and conveying belts run 
on the same idle pulleys as shown, the blocks of the former 
bearing on the inside of the latter. The two belts run at 
exactly equal speed, although quite separate, and it is 
claimed that there is no rub between them, and that, with 
the exception of the power required to rotate the bottom 
idlers, the carrying belt does all the work, thus minimising 
the wear and tear of the conveyor. 

Reverting to the Robins type of conveyor, which may be 
taken as representative of usual practice, the width of the 
belt and the weight of the load determine the distance apart 
of the idler pulleys ; but, generally, those whose function it 
is to trough the belt are placed from 3 to 6 ft. apart, while 
the lower or return set may be anything from 8 to 12 ft. 
Where circumstances are favourable, it has sometimes been 
possible to run the belt to a very great degree on simple flat 
pulleys, placing one of the centring type, say, at every fourth 
position to shift the material, which naturally spreads out 
when the belt is on the flat-back, to the centre. The excuse 
for adopting such a method is, of course, cheapness ; but it 
is doubtful if it is advisable excepting for the very lightest 
class of load conveyed at high speeds. 

Of all the auxiliary gear attached to belt coal conveyors, 
perhaps that which provides for the loading of the belt is 
the most important. The chief cause of wear lies in the 
impact of the coal, and it follows, therefore, that this must 
be reduced to the lowest possible amount by feeding through 
a properly-shaped inclined shoot in the same direction as the 
travel of the belt, and as near as possible at the same speed. 
Vertical feeding is very harmful, and should never be 
resorted to. 

Another important auxiliary detail is the tripper, which 
may be fixed or movable, automatic or otherwise, as occasion 
requires, and is used for unloading the belt at other places 
than at the end of its travel. It is shown diagrammatically 
in fig. 8, and as will be seen, consists essentially of two 
pulleys, placed almost vertically, through which the belt takes 
an S-shaped path, the load leaving it at its first bend, and 
falling into a shoot arranged to deliver at the side. This 
tripper may be fixed in one position, or it may be movable, 
either by hand, or through gearing by the belt itself, in order 
to distribute the coal uniformly in the bunkers. Also, by 
the agency of two parallel shoots it may be made automatic, 
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the coal, after filling one bunker and therefore the shoot, 
passing down the second one back to the portion of the belt 
that has been through the pulleys. evero» to -^7. ^7, 
The use of belt conveyors on ar incline, such as ‘that shown 
in the above diagram, is quite practicable under suitable con- 
ditions. A continuous supply of load is necessary if the 
incline approaches an angle of 80°, but with smaller angles 
a material such as coal will not slip appreciably even when 
fed intermittently. As previously stated, the wear of the 
belt has been the chief deterrent to the wide spread use of 
these conveyors. It did not require much experience with 
them to show that while a rubber facing of the right kind 
withstood the wear very well, the 
canvas duck which forms the 
principal part of the belt dete- 
riorates very rapidly where ex- 
posed to the cutting action of the 
load. For this reason conveyor 
belts are now made with a 
specially prepared rubber face of 
considerable thickness in the 
centre where most of the wear 
takes place. To allow it to 
assume a troughed shape easily, 
it is usual to decrease the thick- 
ness of the canvas backing in 
: the middle, compensating for 
this by additional rubber. The 
thickness of the latter must depend upon the nature of the 
material the belt is destined to carry. Grain and such light 
stuff require only a thin layer, but coal being comparatively 
heavy and having many cutting edges calls for a thickness in 
the centre of approximately a quarter of an inch of rubber, 
which may be thinned down to an eighth or a sixteenth of 
an inch at the edges where the wear is less. 
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As regards speeds and widths : the former may vary very 
largely according to conditions and individual ideas on the 
subject, and may be anything from 100 to 900 ft. per 
minute, although this second figure is by no means usual or 
to be recommended, as it puts very hard work on both the 
pulleys and. the belt. 400 ft. per minute is a fair speed for 
level work, and for elevating this may be increased with - 
advantage. 

Widths range generally from 12 in. up to 36 in, and a 
troughed belt of the latter size will carry nine times as much 
as one of the former, the capacity varying as the square 
of the width. 


NOTES ON THE SELECTION OF 
` INCANDESCENT LAMPS. 


By J. E. DAWSON. 


CONSIDERING the desirability, from the electric supply under- 
taking point of view, in these days of strenuous and 
increasingly keen competition with gas, that its customers 
should install and use only the most suitable and efficient 
types of incandescent lamps on the market, taking into 
account all the various factors—loral and general—it i8 
somewhat surprising to note the small amount of attention 
which has hitherto been given to this subject by central 
station engineers. 

Fortunately, however, for the reputation of electric lighting, 
there are signs that this apathy is now being, to some extent, 
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shaken off and schemes are being adopted in various parts of 
the country, notably Coventry and Norwich, for the main- 
tenance and renewal of consumers’ lamps, and there can be 
very little doubt that these and similar schemes will, directly 
or indirectly, be the means of placing the future selection of 
incandescent lamps on a much more scientific and precise 
basis than has been the case in the past. 

It may be remarked that the judicious selection of incan- 
descent lamps involves problems—unhappily for the consumer 
—of a very different and much more difficult character than 
the selection of most other articles of every-day commerce, 
and out of the- multiplicity of makes of lamps of all prices 
and efficiencies which are sold at the present day, it is 
absolutely impossible to single out one. particular make as 
being the most suitable for’ use under any and all circum- 
stances and conditions. Yet, notwithstanding this undoubted 
impossibility, it appears to be the usual practice for the great 
majority of lamp manufacturers and selling agents to 
invariably claim (without any qualifying clauses whatever) 
that their particular lamp is the best, cheapest, and in every 
way most economical lamp on the market; and in many 
instances they back up their claims by giving figures (the most 
relevant, however, usually omitted), which purport to prove 
Lhat their statements have, in practice, either been sub- 
stantiated or more than substantiated. 

These extravagant claims are, of course, taken at their 
true value cum grano salts (tell it not in Gath) by those who 
are conversant with the technicalities of the question ; but 
what about the average consumer who is, as a rule, totally 
ignorant of these matters and without any means of testing 
or checking in any way the many conflicting statements ? 
How is he to choose between one lamp and another except by 
the bitter experience method, ending probably with dissatis- 
faction at electric lighting generally ? 

It may, perhaps, be permissible to point out that the 
real root of the problem of the most suitable lamp to 
use consists not simply in the ascertaining of the most 
efficient or the cheapest lamp on the market per se, but 
in the obtaining of candle-power-hours at the lowest total 
rosis, and one of the most important determining factors in 


deciding this, one which is only too often completely - 


overlooked, is the cost of electrical energy with which 
the lamp or lamps are to be supplied. In cases where 
electrical energy i$ cheap, the efficiency of the lamp 
is not such an important factor as the “life” and 
“cost of lamp renewals” and conversely in cases where 
electrical energy is dear, the efficiency of the lamp is the 
most important item, and that of “life” and * cost of 
lamp renewals " are only of secondary importance. 

The relative values of the various items composing the 
tetal cost per C.P.-hour are set forth in the following 
formula :— 

cost of lamp in pence 
life in hours x average c.r. 
+ average watts per C.P. x cost in pence of 1 watt-hour of 
electrical energy. 

The particular lamp which enables the lowest result to be 
obtained in the above formula is from the consumers’ point 
of view the best—the most economical—lamp to use, quite 
independent of any difference between it and other makes of 
lamp, either as regards cost or efficiency. The serious 
difficulty, however, in the practical application of this 
formula is that several of the factors which have an important 
bearing on the result, can only be reliably ascertained ;by 
means of a series of extended tests under actual working 
conditions, requiring, in addition to a supply of current, 
technical instruments and more or less of a technical training 
to manipulate them. This difficulty, which is, of course, 
unfortunately inherent to the problem under solution, is the 
crux of the whole question, and is, indeed, essentially the 
primary reason why the great majority of consumers have, 
hitherto, had no option but to choose their lamps on blind, 
haphazard, rule-of-thumb methods, the evil effects of which, 
needless to say, are daily becoming more and more manifest. 

There seem to be for supply undertakings but two alter- 
native met hods of dealing with this difficulty, either that it 
should be boldly tackled or that it should be calmly ignored ; 
the latter is, of conrse, the easier, and up to the present the 
one generally adopted in this country, but owing to the vast 
improvements which have been recently effected in gas acces- 


Total cost per c.P.-hour = 


sories, thus enabling that old-time rival now to become a most 
formidable competitor, it is not so certain that the methods 
which have sufficed in the past will, /pso farto, suffice in the 
future. 

There can be no gainsaying the fact, by any one with any 
practical knowledge of the subject, that the policy of “let 
well alone " of the past has been proved to be a failure, and 
has resulted in large quantities of inefficient and unsatisfac- 
tory lamps heing foisted, under various pretences, on electric 
lighting consumers, to the detriment of electric lighting 
generally. It might also be incidentally remarked that it 
does not by any means follow that these inefficient and 
unsatisfactory lamps are necessarily bought by the consumer 
at a low. price; if such were the case comment would be 
needless, as the transaction would point its own moral, but 
instances are continually occurring where consumers who - 
have paid a really good price for their lamps have yet, owing 
to not being aware of the many pitfalls to be avoided, found ` 
themselves in one way or another imposed upon. 

Probably the most effective method of safe-guarding the 
consumer, and at the same time securing the best all-round 
results, would be for the various supply undertakings to 
assume control of the maintenance and free renewal of 
consumers’ lamps ; but in the writer’s opinion it is exceed- 
ingly doubtful whether the time is yet quite ripe for such a 
drastic step, as, apart from the economics of the question 
(and it is extremely probable that it would involve the 
undertaking in considerable expense), it is open to the 
strong objection, held by a great many people, that it is 
trespassing too far upon the legitimate sphere of the local 
wiring contractors, and would also most certainly raise a 
considerable amount of opposition and friction with this 
body generally ; and although it may perhaps be contended 
by some that the latter point ought not to be allowed to 


interfere with the working of any project that is deemed 


just and necessary, yet, at the same time, it must be admitted 
that itis very desirable, wherever reasonably possible, that 
the two branches of the supply industry should work 
amicably together and in co-operation with each other, as it 
is only in such a manner that the two can deal most 
effectively with what is, after all, the common object of each 
—the extended use of electric lighting. 

. The writer, however, is of the decided opinion, bearing in 
mind what has been previously mentioned herein regarding 
the complex and difficult nature of the problems which have 
hitherto confronted the consumer in the selection of the—to 
him—best lamp to use, and which it is quite apparent have 
been, and, indeed, must always be by virtue of their technical 
nature, beyond the capacity of the ordinary consumer to 
decide, that it would be much more appropriate and fitting 
that the supply undertaking should, first of all, attempt to 
remove or, at any rate, minimise this stumbling block before 
embarking on anything of a more extreme character. More- 
over, the cost of this would be comparatively small to 
any but the smallest of undertakings, and, as it could surely 
not be deemed to be encroaching on the just rights of others, 
the writer ventures to think it is quite the most suitable and 
urgent direction in which the supply undertakings should 
first attempt improvement. 

Should there be schemes formulated, in the near future, 
by supply undertakings, with this object in view, the 
following suggestions may possibly contain some point 
which might be usefully incorporated, as there is every 
probability that it will be on somewhat similar lines that 
such schemes will, in practice, be most advantageously 
worked :— 

(a) The supply undertakers to institute, as part and parcel of 
the working of the station, the careful and systematic testing of the 
various makes of lamp on the market for "candle-power," 
“current ” and “life.” 

(b) The lamps to be tested in batches of say half-a-dozen of cach 
make at a time, and purchased, if possible, locally, so as not to 
obtain lamps specially picked out for the purposes of the test. 

(c) To keep in touch with lamp manufacturers and selling agents 
as to the net price at which they are prepared to sell lamps to 
consumers, in varying quantities, in the town under note, either 
direct, or through the local wiring contractors. 

(d) Working out all results in accordance with the formula pre- 
viously mentioned herein, or any similar formula, which duly takes 
into account the various factors concerned. 

(e) Tabulating all results so that they may be available for ready 


reference. ° 
(f) Hal-yearly or yearly summing up the results of the tests, 
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and picking out the 4, 5 or 6 makes of lamps, which have given the 
best all-round results. 

(4! When the accounts for energy are sent out, a note or printed 
slip to be added in a prominent position, informing the consumer 
that. as the local supply undertakers are, at all times, anxious to 
promote, as far as possible, the efficiency of electric lighting, and 
as it has been brought to their notice that a considerable amount of 
harm has been done owing to the use of unsuitable lamps by con- 
sumers, due to their lack of guidance on this matter, the supply 
undertakers have carried out a series of careful tests upon the 
various makes of lamps on the market, when used under ordinary 
working conditions, and with the current as supplied locally, and 
that the results had been, taking into consideration “ candle-power,” 
“consumption of power," “price of energy,” “life,” and “ cost 
of lamp,” that the following 4, 5 or 6 (as the case may be) makes of 
lamps have been found to be decidedly the cheapest and most 
suitable to use locally. 

The note should also add the fair market prices at which such 
lamps can be obtained in varying quantities in the town under 
note. 


It will be at once apparent that there is one outstanding 
: difficulty which the above suggestions make no attempt to 
cope with, namely, that due to consumers continuing to 
use their lampe long after they have become blackened and 
extremely inefficient. To the writer, however, it appears 
that, as this is entirely an ordinary simple commercial 
question, variations of which, in one form or another, the 
consumer is probably dealing with scores of times every day, 
it would he the most feasible plan to attempt to educate the 
consumer, either by means of pamphlets and. notices, or by a 
little personal advice now and again, to appreciate the point 
for himself. Furthermore, it is most difficult to see how 
the supply undertakers could themselves deal with this 
question satisfactorily on their own responsibility, except at 
considerable expense, probably by the ** free renewal of lamps," 
and, as before mentioned, this hardly seems practicable 
ab present. - | 


REVIEWS. 


Magnetism and Electricity for Students, By H. E. HADLEY, 
B.Ne. London: Macmillan & Co. 1905. Price 6s. 
Considered as a text-book for candidates preparing for the 

B.Sc. examination of the University of London or for Stages 

LI. and [1f. of the Board of Education examination, this book 

is satisfactory. The student who has learned the **sum- 

mary " the author gives at the end of each chapter, and has 
worked through all the examples, will be in a position to 
face his examination papers with equanimity. From the 
point of view of most students, this is the primary con- 
sideration, and so they will welcome this book. From the 
educational point of view it is also satisfactory, as it provides 
an extensive and fairly safe foundation on which the student 
of electrical engineering may build his technical. knowledge. 

The author has studied to good purpose many of the recent 

papers and hooks on the developments of electrical. theory 

and practice, and so he bas noted the shift in the centre of 
gravity of the kind of electrical knowledge useful for 
students. He is also not a worshipper of squared paper and 
sloppy mathematics. | 

We have noticed one or two places where the student will 

probably receive wrong impressions. For instance, it is 
stated that if it can be proved experimentally that the forces 
in Gauss's a and R positions are in the ratio of 2 to 1, then 
the law of inverse squares is verified (p. 34). It is con- 
ceivable, however, that there may be some other law 
according to which the ratio of the forces in the two positions 
would be as 2 to 1. Some students might be led to think 
that “If x is vy, Z is w, but Z is w, therefore X is 
y," is sound reasoning. Again, the statement of the ** skin 
effect” on p. 548 is unsatisfactory. Rapidly alternating 
currents distribute themselves in such a way that the 
magnetic forces they produce in the solid metal are a mini- 
mum. In a concentric main, for example, they would he 
confined to the outside of the inner conductor and the 
inside of the outer conductor. [n general, the particular 
position of the surface they occupy depends on the position 
of the return conductor, Tn two parallel wires they will be 
distributed unevenly over the portions of the surfaces of the 
wires facing one another, The formula given by physicists 
only upplies to the inner conductor of u concentric main, 


THE ELECTRICAL REVIEW. [vol 57. No. 1,455, Oorosmn 13, 1905, 


? 


The treatment of electrostatic capacity is carefully done 
but there is considerable confusion between the capacity of 
a conductor (Maxwell's definition), and the capacity of a 
condenser. The student will need for examination purposes 
the definition of the capacity between two conductors, given, 
for instance, in the latest edition of J. J. Thomson's 
Electricity and Magnetism, The author refers the student 
to this work for a proof of the formula of the quadrant 
electrometer. The proof, however, given hy J. J. Thomson 
is not meant to be taken as a rigorous proof. 

On p. 229 it is stated that a lightning discharge 
“ probably*chooses the path of least resistance.” It wonld 
be more correct to say that it goes by the path of, least 
resistance, hut that our present knowledge does not enable 
us to fix that path with certainty. 

In discussing ** magnetic viscosity,” the author says: 
* This effect is so marked that it cannot be observed by the 
ballistic method." We do not understand this Asa 
matter of fact, on the very few occasions when viscosity is 
present in the iron being tested, it is most easily detected by 
the galvanometer method. Too much stress is laid on the 
loops of ** electric strain " (p. 551) first discussed hy Hertz. 
These correspond to the “singular solution " of Maxwell's 
differential equations for' the propagation of electromagnetic 
waves. We think thatthe main laws of wireless telegraphy 
can be proved withent considering these solutions at all. 

The definition of mutual ‘inductance given on p. 419 
is really an assertion. It is not properly explained why it is 
called mutual inductance. The thinking student who is not 
prepared to swallow everything, would probably have great 
difficulty in believing it. On page 428 it is proved that the 
wave of K.M.F. generated in an earth inductor when rotated 
with uniform angular velocity is sine shaped. — ** Zn the absence 
of self-induction, the current would vary in the same 
manner." The student would deduce from this the erro- 
neous conclusion that when there is self-inductance the 
current wave is not sine shaped. l | 

In several parts of the book the author displays considerable 
originality, the diagrams are good, and the proof sheets have 
heen very carefully read. The book deserves to be suc- 


cessful. A. R. 
Electrical = Practice in Collieries. By DANIEL BURNS. 


Second Edition. London : Charles Griffin & Co. 1905. 


Price 78. 6d. net. 


- This work is really a text-book adapted for the use of 
mining students rather than a really serious attempt to provide 
a work on colliery electrical engineering. To colliery 
officials and others who have little or no knowledge of elec- 
tricity it will no doubt prove useful, and may serve as an 
introduction to more technical works dealing with the 
science of electrical engineering, to which, in fact, the reader 
is referred by the author. 

The book contains some nine chapters, the first. four 
covering the electrical portion, whilst the remainder are 
devoted to lighting, pumping, haulage, coal-cutting, and 
miscellaneous matters, which latter include shot-firing, rock 
and coal drills, winding, signalling, ventilation, &c., and at 
the end of each chapter is a scries of questions forming exer- 
cises for the student. Much of the matter is scarcely in 
accordance with what is now considered the best practice 
in colliery work, and considering the importance of three- 
phase machinery for mining work, this hardly receives the 
attention it deserves. In dealing with “ faults” which may 
occur in machines, the author says, when speaking of the 
commutator, “ The commutator may receive an accidental 
knock, and as a result may have one or more of its segments 
driven below the level of the others. — Should the commu- 
tator be much damaged, the better. plan is to rebuild it,” 
but “ if only one or two sections are thus lowered, they can 
in some cases he brought back by gripping the Ings with a 
small vice and then using a lever to pull them back into 
position." Provided a commutator did receive such a knock 
and became so damaged, it would be interesting to see it 
after it had been operated on by the colliery mechanic with 
his small vice and lever, 

The illustrations, with the exception of a few diagrams, 
ure, for the most part, from half-tone blocks, which are of little 
nse to the student, as they merely show the appearance of the 
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machines, and give no idea of their actual construction, and— 
if we may be allowed to make a suggestion—the addition of 
a few sectional drawings showing the construction of dynamos 
and motors would not only increase its usefulness, but 
better hold the attention of the student. "The mechanical 
and mining part of the work is good, and the numerous 
examples showing the use of the formule for finding the 
necessary power in pumping, haulage, lighting, &c., will 
prove useful to the student and others uninitiated. The 
new special rules under the Coal Mines Regulation Act are 
added at the end of the volume. 


Principles of Electrical Power. By A. H. BATE. London : 


E. and F. N.-Spon. 1905. Price 4s. 6d. net. 


On taking up a book bearing the above title, one wonders 
whatever any author can find to say on the subject that has 
not been already said over and over again by other writers. 
It is agreeable, therefore, in turning over the pages to find 
that the author is, in this case, writing about that with 
which he is practically acquainted, and that the book is not 
merely a re-hash of others which have preceded it. 

The book is one of the series of Finsbury Technical 
Manuals, of which Prof. S. P. Thompson is the editor, and 
is apparently intended rather as a hand-book for mechanical 
engineers, whose work necessitates a general acquaintance 
with the principles underlying the working of electric motors 
and their accessories, than for the electrical engineering 
student. 

The author explains simply and clearly the fundamental 
principles of electro-magnetism and their application in the 
construction of electric motors. 

The various parts of motors, starting and regulating 
switches are described, and the economy of different methods 
of speed control is discussed. 

The care of dynamos and motors, and the principal 
requirements of fire insurance offices are touched upon, as 
are. also costs of driving and systems of charging. Some 
serviceable data as to the costs of energy in actual installa- 
tions are given, and at the end of the book is a list of powers 
required by various machines. This list is compiled from 
figures published from time to time in the technical Press 
and elsewhere, but the powers given, whilst serving as a 
guide, must not be taken as absolutely accurate, as much 
depends upon the make of machine and other conditions. 
Totake only the powers stated for printing machines : powers 
are given for various sizes of letterpress and litho machines, 
but no mention is made of the number of impressions pet 
hour, a most, important consideration. | 

Again, two machines printing the same sized forme and 
turning out the same number of copies, will take different 
powers if of different makes. A rotary press, according to 
the list, takes 15 H.P. when printing 2,000 sheets an hour, 
but no size is given. A rotary may turn out more than 
2,000 copies. an hour, and only absorb about 5 u.r. This 
is eme of the risks an author takes in copying data of 
machines with which he is not familiar. Had he acknow- 
ledged the sonrees of his information, he would not have 
assumed responsibility for the accuracy of tbe figures, and he 
would at the same time have complied with a recognised rule 
in the unwritten code of literary etiquette. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


(Continued from, paye 564.) 


New Measuring Instruments. 


Messrs. KELVIN & James WHITE, Lro., are at present placing 
on the market a cheaper type of moving-coil instrument than their 
standard or “A” type. The instrument (fig. 57) is fitted in an 
enamelled iron case of slightly difforont pattern and finish from their 

A" type, but as regards movoment, &c., is almost similar, In the 
ammeters of this olass they are arranging for the shunts up to 50 
amperes to be fitted inside the instruments, thus obviating tho use 
of shunt leads up to this range, The instrument is well mado 


and dead beat. We understand, however, that by means of. 
improved methods of mannfacture and alteration in detail that do 
not affect principle or accuracy, the makers are able to sell this 
instrument at a considerably less figure than their standard make. 
This will be appreciated by engineers for nse on small installations, 
where they do not require such a hich elass instrument as the firm's 
pattern “ A." 

We illustrate in fig. 58 Lord Kelvin'* portable wattmeter, which 
is intended for general testing work in the laboratory, the test-room, 
or the workshop, and is suitable for use on either continuous or 
alternating current circuits. It is of the electro-dynamometer 
type. the coils being arranged astatically, (hus annulling any effect 
due to external fields. This arrangement. is particularly useful 
when testing with continuous current, since it is not necessary to 
take reversed readings. the effect of the horizontal component 
of the varth's field being annulled. The case of the instrument is 


© AMPERE METERS 
al esaet. 


Fic. 57.—Kenvin & Waitt MoviNG-Cortr, INSTRUMENT. 


made of a non-conducting material, which still further increases the 
aceuraey, in that there is no error due to eddy-currents, The four 
main or fixed coils consist of a number of turns of wire or ribbon, 
and are arranged. in pairs placed vertically one above the other on 
parallel axes. The two moving coils are connected in series, cach 
moving within one of the pairs of fixed coils. The moving coils 
are suspended by a phosphor bronze strip which is attached at its 
upper end to a worm head, thus providing an easy and rapid 
method of setting the zero, A pointer is attached to the moving 
coils and moves over a seale about 6 in. in length, A mirror is 
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Fic, 58,—' Tur. KELVIN PORTABLE WATTMET Rn. 


fixed close to, and in the same plane as, the seale, and the pointer 


is placed on edge. "'hisarrangement enables very accurate readings 
to be obtained, in addition to eliminating any possible error due to 


parallax. 


The instrument is absolutely. unaffected by wave-form, and the 
self-induction of the moving coils is reduced to a minimum. 

A larre non-inductive resistance is fitted in series with the 
moving coils, reducing the current through them to a very small 
amount. This resistance is sub-divided in order to reduce the 
vapacity of the shunt circuit, as well as to prevent coils at widely 
different potentials being brought together. When used on volt- 
ages of less than 500 volts the resistance is fitted inside the instru 
ment, but for higher voltages the resistance is fitted in & box 
separate from the instrumant, Suitable damping arrangemonts nro 
provided to give any dogroe uf dead-beatness, The main coils aay 
be arranged to give either ono or two ampore-ranges. Tho latter 
are obtainod by bringing the leads to contact blocks, so that by 
means of pluys the coils can be connscted in series or in parallel, 


m. | 
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E.C.C. Starters, Switches and Fuses. 


In fig. 59 we illustrate the latest E.C.C. pattern of alternating 

current auto-transformer motor starters for polyphase circuits. It 
has a cast-iron frame suitable for mounting on the wall. The 
framing carries a slate panel, on which is mounted a double-throw 
starting switch for connecting the motor to the starting position, 
to the running position, and to the “off” position; also two or 
three fuses of switch type, according to whether the service is two 
or three-phase. Two transformers are contained in the iron case, 
and these are provided with several tappings, which can be easily 
changed to suit. the starting conditions of the motor. 
& Fig. 60 illustrates one type of the E.C.C. patent long range 
switch, which is used for switching circuits off and on at a distance. 
The particular switches illustrated were supplied for incandescent 
street lighting circuits, and were fixed in the bases of the lamp 
columns. The design of these switches is such that the current 
through the solenoid is only “on” for the instant required to 
operate the switch. The same solenoid is used for making the 
switch, and also for breaking. When one end of the solenoid 
circuit can be connected 1o the local distributing circuits, only one 
&mall pilot wire between the switch and the control station is neces- 
sary, and several long range switches can be operated by one pilot 
wire if connected in series. 

We illustrate in fig. 61 the E.C.C. double-pole quick-break main 
switch ; we show the enclosed type, but with the cover removed. 
The switches are mounted on slate bases, a separate slate being 
provided for,each pole. The bases are carried on a cast-iron frame 
and insulated therefrom, and a shcet. of Uralite is provided to form 
a shield between the poles. The cover is of cast-iron, the handle 
operating through a slot. 

Yet another of the specialities of the ELECTRIC CONSTRUCTION 
Co., Lrp., of Wolverhampton, appears in figs. 62 and 63, showing 
a new type of switch fuse suitable for circuits up to 500 volts. 
This has recently been put ou the market. The fuse carrier has a 


it is consequently specially uscful for drawing offices and "machine 
shops, where delicate work is carried out. The life of the lamp is, 


Fis. 64. --CoorER-HEwrrTT MERCURY VAPOUR LAMP. 


( 


) i * . 
n an average, about 2,000 to 3,000 hours, after which period the 
ubes can be replaced by new ones at a low cost. 


Enclosed Switch. 


The ELECTRICAL TRADES ScrPLY, Ltp., of Britannia Works, Great 
Charles Street, Birmingham, have just put on the market the new 
gas and water-tight enclosed switch which we illustrate in fig. 65. 
This is of especially strong construction, and has been designed 


Fio. 59.—Avuto-TRaNs- 
FORMER MoToR/ STARTER. 


Fic. 60.—Lonu 
RANGE SWITCH. 


substantial porcelain handle, with contact caps babitted to same. 
The fuse strip is attached to this by set screws having large surface 
per contact, and is enclosed in a ventilated fireproof tube. A 
feature of these fuses is the slotted hinge, which acts as a guide and 
enables the carrier to be plugged in or withdrawn with facility 
equal to that of the operation of a knife switch, and without any 
risk of straining the contacts. <A flange on the handle affords pro- 
tection to the operator, and the fireproof tube prevents any arc 
from spreading or damaging adjacent apparatus. No portion of 
the fuse strip is carried through the porcelain handle. All fuses 
are interchangeable, and new tubes can be replaced in a few seconds 
at small cost. These fuses are recommended for power distribution 
boards, 


Cooper-Hewitt Mercury Vapour Lamp. 


Many engincers will remember the demonstration of the Cooper- 
Hewitt lamp which took place about two years ago at the offices of 
the British Westinghouse Electric and Manufacturing Co., Ltd. 
These lamps, which at that time were more or less in their experi- 
mental stage, have now been placed on the market by the above 
firm, and are supplied in two sizes. The large size is 45 in. in 
length, and takes 34 amperes at 110 volts; the candle-power is 
about 800. 'The smaller lamps, which are about 20 in. long, are 
usually run two in series on a 110-volt circuit; they take the same 
amount of current as one large lamp. At present they are made for 
direct current cir:uits only, but experiments are being carried out 
with a lamp suitable foran alternating supply. The mercury vapour 
light is highly efficient ; in fact, the Cooper-Hewitt lamp has twice 
the efficiency of an ordinary arc lamp, and from six to seven times 
the efficiency of the incandescent electric lamp. The light is 
deficient in red rays, which makes it very restful for the eyes, and 


Fic. 61.—Main SWITCH. Fia. 62. 


| . Fro. 63. 
New SwrirCH Fuse, 


- 


for use in coal mines, factories or works where explosive gases are 
likely to be. Unlike ordinary cast-iron boxes used for this pur- 


Fic. 65.—Gas AND WATER-TIGHT ENCLOSED SWITCH. - 


pose, the handle and the lid are inter-locked by means ofa bolt 
(seen on the left of the illustration), so arranged that in the event 


Vol. 57. No. 1,455, OCTOBER 13, 1905.] 


THE ELECTRICAL REVIEW. 


609 


of the switch being in ite '* on" position, the lid must not only be 
closed, but it must be clamped down tight, and on the contrary, if 
the lid is open even to the smallest extent, the switch must be in 
its “off ” position, and is so arranged that it is quite impossible to 
complete the circuit even by pressing the switch blades down by 
hand. | 

The switches are massive in construction and have a wide break. 
The boxes are arranged (1) with screw holes for conduits; (2) with 


bushed holes for the cables to pass through ; (3) with gas and water- : 


tight glands, having insulating bushes through which the cables 
pass, thus obviating all danger of the glands cutting through the 
insulation of the cables. Provisional protection has been secured 
by the inventors. An illustrated price list of these switches is 
being issued. 


Wireless Cluster Fittings. 


Messes. GENERATORS, LTD. of Manchester, are introducing 
these fittings (Benjamin's patents), which we illustrate below. The 
clusters consist primarily of an insulating base of porcelain, to 
which are attached two contact plates, each provided with a binding 
screw, and serving like terminals of all lamps in the cluster. The 


Fio. 66.— WIRELESS CLUSTER CEILING FITTING. 


outer casing is of polished brass, easily detachable. It is claimed 
that by obviating the necessity of wires in the cluster, the cost of 
the installation is considerably reduced, both for ceiling and 
pendant forms. In fig. 66 we show a cluster for fixing to ceiling 
block. Fig. 67 represents one of the firm’s arc burst clusters, with 
polished brass stem, reflector and shade carrier, which are recom- 
mended particularly for art galleries, restaurants, and public build- 
inge. These wireless clusters are scientifically arranged to radiate 


Fia. 67.—AN Anc Bursr CLUSTER WITH STEM. 


and distribute perfectly all available light. They are to be seen 
on the stand of the Lister Electric Manufacturing Co., at the 
Olympia Exhibition. Messrs. Generators, Ltd., are putting these 
fittings on the market, adapted for lamps with bayonet caps, in the 
course of a few wecks. They will be arranged for either series or 
parallel burning, also so that any number of lamps may be switched 
on or off in the same cluster. : 


New Flame Arc Lamps. 


The new type of lame arc lamp (fig. 68), at present being manufac- 
tured by the ErgcrBRIiCAL Co., LTp., is designed for use with the 
specially prepared fláme carbons which emit a soft yellow light of 
very high illuminating power. The makers claim that by the 
elimination of the magnet for maintaining the arc great steadiness 
and efficiency are obtained. The feeds on both the alternating and 


the continuous types are designed to ensure a constant feeding 
voltage with a variation of not more than 2 per cent. in current 
strength. A new design of lantern has been brought out specially 
suitable for indoor lighting, and this as well as any of the lamps 
is supplied black or gold or copper finish. It is claimed that the 


Fia. 69.—THE RIGNON 
LAMP, 


Fig. 63.—New Type oF FLAME 
ARC LAMP. 


efficiency of these arcs is very high, and that no less than 6,000 
C.P. is obtained. The light obtained from the alternating lamp is 
of the same efficiency as the continuous current lamp, when the 
power factor of the lamp ('8) is taken into account. In street 
lighting this lamp is being very largely adopted on account of the 
above reasons as well as of the high penetrating effect of the lamps 
in fogs. A new type of miniature arc—the Rignon lamp—shown in: 
fig. 69, has been recently placed on the market. It issupplied with a 
dead black or aluminium finish, and with a shade either above or at 
the back of the arc for shop lighting. 'The current cohsumption is 
only 2 amps. on 100 v. and 200 c.P. is obtained. These lamps being 
differentially wound avoid all defects of lamps which are only 
series or shunt wound, and will run in series with excellent 
results. 


Self-Closing Fan. 


~ Messrs. Mresrery & Co., Nachf., of 8.0. 26, Oranienstr. 6, Berlin, 
have devised an automatically closing flap for fans which deliver 
into the external air; as shown in fig. 70, the flaps open when 


Fia. 70.—SELF-CLOSING FAN. 


the fan is set in motion, and close when it stops. Thus a back 
draught, blowing rain over the motor, or driving the fan backwards 


-and spoiling the brushes, is prevented. The firm has also intro- 


duced a self-acting water-spray ventilating and humidifying appa- 
ratus. 


Interchangeable Junction Boxes. 


Mr. WILLIAM SEVENOAKS, of St. Pancras Goods Station, Midland 
Railway, N.W., is placing before the trade a new patent inter- 
changeable junction box (fig. 71) for conduit installation work. It is 
sometimes difficult to obtain boxes for the sizes required ready in 
stock, and it is primarily to meet this difficulty that this one has been 
introduced. The lid on: the smaller size is fixed by one screw, 
yet in such a way as to make it just as rigid as if fitted with four 
screws; moreover, the lid is sunk completely into the box, which 
gives it a neat and practically watertight finish, and lifts off when 
the screw is taken out. Lids on larger bodies are fixed in the 
same way, but have four screws. The boxes are usually supplied 
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- with a blank disk in each hole; this is practically the same as a 
solid box, which, with the use of a screwdriver only, can be imme- 
diately converted into a box taking any size of conduit (either screwed 


Fic. 71.—INTERCHANGEABLE JUNCTION Box. 


or plain). Any alteration can be made by simply taking out the 
four corner screws, removing the blank with the thumb and finger, 
and dropping the screwed or plain disk into its place, as required. 
No tools other than a screwdriver are needed. The boxes will only 
fit one way, so that a mistake cannot be made. If it is necessary 
to make an alteration or extension at any time, the workman has 
only to take out a blank disk, and drop the necessary screwed or 


Fic. 72.—GniP FITTING AND REDUCING SOCKET. 


plain disk into its place. To reduce, it is only necessary to take 
out the large disk and drop in a smaller one, therefore no reducing 
sockets are required. When fitting up an installation, it is rather 
awkward to screw a 13-ft. length of tube into a fitting; it is claimed 
that with this box it is not necessary to do so, as the disk may be run 
on to the tube, and then dropped into its place. "The principle is 
easily understood from the accompanying illustration. 

Another novelty of Mr. Sevenoaks's is the grip fitting and re- 
‘ducing socket shown in fig. 72. When this is employed, screwed 
fittings can be dispensed with, ordinary bored fittings being used. 


It is unnecessary to go to the expense of the next size of fitting, for a — 


8-in. plain fitting can be used with a §-in. plain tube. 

. Mr. Sevenoaks is also supplying steel conduits, and numerous 
fittings for use in connection therewith, including counterweight 
fittings, tumbler switches, watertight mill fittings, knife switches, 
pipe cutters, and various sundries. >°. —.. | O s = x 

l Aluminium Reflectors. 

Mr. G. R. SANDERSON, of 28, Station Road, Workington, is 
placing on the market/a new and cheap reflector for incandescent 
lamps, which we show in fig. 73. It is called ‘‘The Morse Ideal ” 


Tad 


Fig. 72.— LAMP WITH ALUMINIUM REFLECTOR. 


aluminium reflector, and is for use with 8, 16 and 32 c.r. lamps. 
The claims set up for it are:—Its low cost ; it requires no holder, 
and allows the upper part of the room to be lighted; and it als 


_ Street, Deansgate, Manchester. 


reflects considerably more light downward than the lamp does with- 


out it. It is claimed to be specially suitable for mills, factories and 
showrooms. fs "^ 


i New Cord Grip. —— 
Scholes's patent cord grip for electric light pendants is intended 


. to prevent the possibility of fire being caused by the short-circuiting 


and fusing of flexible wires in the lampholder, an occurrence which 
sometimes results in fire running up tbe wire. As will be seen from 


Fig. 74. Fia. 75. 
ScHOLES’s PATENT CORD GRIP.. 


, 


fig. 75, the flexible wires in'this device take separate paths round | 


the porcelain, and a perfect grip is obtained without pinching or 
damaging the insulation of the flexible wire. It is supplied either 
to fit on existing holders, or with lampholder complete, and is in 
the hands of Messrs. SAMUEL Gratrix, Jun. & BRO., LTD., of Quay 


- 


Art Fittings. 


Messrs. C. J. THURSFIELD & Co., of Cecil Works, Clement Street 
Parade, Birmingham, are just now devoting considerable attention 
to the production of electric light fittings in the old style, Adam’s 


~ 


V ee a iwdde- ; 


! hé dd n 
period, namely, fine-cast-work. In fig. 77 we show part of such a 
fitting, representing «ome very fine modelling. In fig. 76 we illustrate 
another style of. fitting in cast work, and we mote that a demand 
seems to be growing for fittings of this description, in preference 
to the hand-wrought work which has been so much in vogue during 
recent years. e 
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Messrs. Thursfield wish the trade to take note that thev have 
taken a lease of a suite of handsome showrooms, situated at 
214, Berners Street, Oxford Street, London, W. This will be more 
accessible than the present showroom in Hatton Garden. They 
hope to get into the new premises in the course of about three 
weeks, after which the trade is invited to inspect the rooms. 

(To be continued.) 


THE LABOUR DISPUTE IN THE BERLIN 
. ` ELECTRICAL INDUSTRY. 


THE labour dispute in the -principal centre of the electrical engi- 
neering industry in Germany has happened at atime when trade 
is exceptionally brisk. Almost month by month the degree of 
employment this year has increased with the result of there being a 
material improvement over the development which began in 
the course of 1904. The flow of orders both for inland and 
export had reached an extent comparable to those experienced in the 
last period of prosperity ; but whereas, in the latter years, the work 
mainly concerned electric tramways and central stations, the home 

- progress this year has been in the large contracts placed by the coal 
and iron producers for the application of electric power, and also on 
behalf of the agricultural industry. 

Export orders for the construction of tramways and lighting 
stations have also been fairly numerous, and in anticipation of this 
development the two leading companies extended their branches 
abroad in 1904. "The amount of work on hand in May in regard to 
the production of dynamos and motors, transformers and accu- 
mulators, rendered it necessary to increase the number of workmen, 
and the demand for labour in the following month was also brisk. 
As, however, the supply was scarcely adequate for the purpose, it 
was found essential in July to work night shifts and overtime at 
various works. | 

The demand for workers in the Berlin cable manufacturing branch 
became so great in July that higher wages were offered and granted 
in order to secure tho necessary labour, while in the succeeding 
month a considerable improvement took place in the department 
for insulating materials. In these circumstances it is little wonder 

that the export trade has shown a marked advance in so far as 
concerns the period of the year preceding the outbreak of the 
present conflict. This is illustrated by the following figures, which 
give in tons the exports in the first eight months of the three years 


mentioned :— 
1903. 1904. 1905* 
Eight months' exports. 'Tons. Tons. Tons’ 
Electrical machinery 8,580 8,583 8,848 
Accumulators 1,616 1,768 1,987 
Cables i ms v a fA 17,152 13,786 21,909 
Telegraph and telephone apparatus, &c. 307 413 425 
Total .:. 27,655 24,550 33,169 


The number of men and women engaged in the electrical trade in 
Berlin is approximately 50,000. The present dispute commenced 
about the middle of September, when nearly 500 men emploved at 
the works of the Siemens & Halske Co., and at those of the 
Allgemeine Electricity Co., went on strike in consequence of the 
refusal to grant an increase in wages. It appears that slight dis- 
putes have occurred, at frequent intervals during the past year and 
a half, owing to demands for higher wages and a shorter working 
day, and the requests to this effect have been accompanied by 
threats on the part of the men to leave work unless concessions: 
were made. The employers believe that the strike had been planned 
for a lomg time past, and the cessation of work by the 500 men 
represents the last link in the chain of trouble which has overhung 
the industry for many months. When these men went on strike 
there was talk of bringing out in support of them all the workmen 
in Berlin. Not only were the electrical works to be paralysed, 


but the operations of the Berlin supply company—the Berlin: 


Electricity Works Co.—were to be stopped, and the supply 
of light from its six generating stations was to cease; 
public and private lighting was to be at an end; there was 
to be no power for working the 300 miles of electric tramways, the 
State electric railways, or for the lighting of the railway stations. 
In a word, Berlin at night was to be a city of darkness and gloom. 
But whilst these terrors threatened to overshadow the capital, the 
employers made a bold move which took the workmen completely 
by surprise ; they dismissed about 8,000 workers from the Werner 
Works of the Siemens & Halske Co, at Nounendamm, and from 
the Upper Spree Cable Works of the Allgemeine Co. at Ober- 
schonweide, the Siemens-Schuckert Works Co. also agreeing to act 
in concert with the other two companies. 

The dispute first broke out at the Werner Works, where the 
screw turners demanded an increase of 15 per cent. in piece work, 
but as only 5 per cent. was offered, 180 men went on strike; while 
the packers or warehousemen at the Upper Spree cable factory, to 
the number of 250, also left their employment owing to a request for 
higher wages being refused. As the companies had long been tired 
of the anceasing demands put forward on behalf of the workmen, 
which they declared to be economically impossible, they de- 
cided upon the lock-out as already mentioned. The men were 
then given an opportunity of returning to work on the terms prevail- 
ing before the outbreak of the strike, and on condition that their 

demands were withdrawn, but as they declined to avail themselves 
of it, the three companies at the end of September extended the 


lock-out by closing six of the works, and increasing the 
number of persons idle to 40,000. In the meantime, 
attempts were made to bring about a settlement between the 
employers aud workmen by the holding of conferences, 
but the companies declined to agree to the men’s request for the 
dispute to be referred to the decision of the Government Concilia- 
tion Board. While these negotiations were proceeding, many of the 
stokers and engine tenders at the generating stations of the Berlin 
Electricity Works Co. joined the strike movement. This resulted 
in a reduction in the amount of energy available, but practically 
the only effect noticed was a reductien in the tramway services of 
the Grand Berlin Tramway Co. for two or three days, as fresh 
workers were obtained and the services of the engineers and officials 
of the three electrical engineering companies were at once requisi- 
tioned for the rendering of assistance, together with those of 50 of 
the city firemen. l 

The complaints made in certain of the Berlin newspapers of the 
rates of wages paid by the electrical companies have induced the 
Siemens & Halske Co. to issue figures relating to actual pay- 
ments made on piecework to different classes of workpeople in 
1897 and in June of the. present year. The statistics may be set out 
a3 follows :— 


Average earnings per hour. 
1897. June, 1905. 


Turners |... 06 pfennigs 71:3 pfennigs 
Screw turners... | ... 59 T 63:9 " 
Mechanics m ... 60 » 65:3 $i 
Toolmakers ... 66 ii 73:5 a 
Workwomen ix UE a 32:0 i 
Daily earnings in summer of 1905. 
8S, 
Turners ... 640 marks = 6 4'8 
Screw turners ... 205490. , = 5 24 
Mechanics ^ e 850 p - 550 
''oolmakers acl) . “= 618 
Workwomen .. 2:0 , = 248 


The Siemens & Halske Co. further point out that at the same 
works in a period of four weeks iu the past summer the turners 
earned £7 19s. 6d.,the screw turners £6 10s. 6d., the mechanics 
£6 17s., the tool makers £7 13s., and the workwomen £3 Os. 6d. 
each, and they conclude that the wages movement is due to the 
political activity of the trade unions. 

At the present time there are about 45,000 workpeople on strike 
and locked out. This number is to be increased to 65,000 on 
October 14th, unless the dispute is settled, by the determination of 
the Association of Berlin Metal Manufacturers to close their works 
on that day in order to support the electrical engineering firms. 
If this decision is carried into effect it will involve 20,000 workers 
who were engaged in a dispute with their employers as recently as 
a year or so ago. 'The metal workers! trade union, to which the 
striking turners belong, has a fund of £50,000 available for use, and 
it provides strike pay ranging from 9s. to 18s. per week. As the 
electrical workers are short of strike funds and the collections made 
in their aid are not very productive, it seems probable that the 
strike will soon collapse and the workmen return to their employ- 
ment on the old terms. The employers, it would appear, are deter- 
rained by their drastic action in locking out so many workers to 
settle once and for all the cause of the many disputes and demands 
which have taken place in the past year and a half. What they 
desire is peace in the shops— peace of a lasting character—and not 
constant. threats of strikes when demands are refused ; and being 
wealthy companies they are prepared to contest the matter until 
the end. On the whole the men have conducted themselves during 
the dispute in a peaceful manner, and the impulse of the moment 
may induce them at any time to agree to return to work chastened 
by the unexpected difficulties which arose from the decisive action 
of the employers. But the men have entirely failed to bring about 
the disorganisation of trade in Berlin as was threateued, and they 
have been equally unsuccessful in,regard to the working of the 
tramways, electric railways, the lighting and the supply of power 
to the hundreds of manufacturing establishments in the German 
capital, 


£ 


EFFICIENCY OF STEAM GENERATING 
APPARATUS. 


THE author of this paper, preseuted to the June meeting of the 
American Society of Mechanieal Engineers, evidently has a poor 
opinion of boiler-makers who consider they have done their duty 
when they have supplied a vessel that will not leak and will not 
burst too soon. Such a vessel is a boiler, and there their interest 


ends. 


because of its shape and arrangement. Boiler efficiency is a com- 
bination of other items. Furnace efficiency may be exactly mea- 
sured by the composition of the gases leaving it. Instruments are 
available which will automatically record furnace gas analysis, as 
far as the most important constituent is concerned. Within about 
five years nearly every engineeriug college of the United States has 
added some CO, recorder to its equipment. They have been largely 
discontinued, we are given to understand, by lack of ability, to 
appreciate them, not because of their own faults. This need be a 
matter of no surprise, for in this country we had a long start of 
the United States, and we are no further advanced. 


The efficiency of a boiler is a constant for any particular boiler, 


612 


THE ELECTRI 


CAL REVIEW. 


[Vol. 57. No. 1,455, OCTOBER 13, 1905. 


Mr. Bement's special point is the path of gases from furnace to 
chimney. If after even perfect combustion the gases are provided 
with too roomy a path to the chimney, they will not search out 
every unit of heating surface, and serious loss of efficiency will 
result. The natural path of the gases is the shortest, and they will 
travel by the short circuit unless compelled to do otherwise. 

Several useful points are elaborated, notably that low initial 
temperature is accompanied by high final temperature of gases, 
because the heat-absorbing efficiency is reduced first by the reduced 
temperature head, and secondly, by the reduced time of contact. 
The author considers that, in the case of the two boilers he illus- 
trates, in one of which there are two extra baffles, so as to compel 
the gases to fill the tube voids completely, there will be a difference 
of 10 per cent. in favour of the better arrangement when the 
boilers are served with a good fire. As the fire conditions 
become poorer the difference increases, If engineers would watch 
this point they might often secure better results. The paper bears 
more particularly on boilers of water-tube type, which have the 
baffles arranged so that the gases travel, to some extent, parallel 
with the axes of the tubes. Without the two additional baflles, 
however, the path of the gases is a diagonal from corner to corner. 


- 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion 4n this column should 
be written on one side of the paper. Free use of fictitious names, dc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.] 


“F. J.” writes :—“A client of mine wishes me to install a gas 
engine and dynamo in the basement of his shop (retail shop selling 
fancy goods), and I should like to know (1) whether when the plant 
is running the basement will be considered a workshop under the 
Factory Act. 

(2) Is there any Act which specifies that when an engine is fixed 
in a room, a certain distance as clearance must be allowed between 
it and the wall. I thought of fixing the engine within 1 ft. 6 in. of 
the wall, as room is very limited. | 

(3). Are there any general conditions to be cbserved when 


installing machinery? If so, where could I obtain a copy of these?” ' 


*4* There does not appear to be any case in the law reports 
which throws light on the question whether the electric lighting 
installation referred to by “F. J.” does or does not come within 
the purview of the Factory Acts. 

The following are included in the definition of the term “ fac- 
tory," as used in the Factory Act, 1901:—“ Electrical stations,” that 
is to say, any premises or that part of any premises in which elec- 
trical energy is generated or transformed for the purpose of 
supply by way of trade, or for the lighting of any street, public 
place or public building, or of any hotel, or of any railway, mine or 
other iudustrial undertaking. 

The question then is: Is a retail shop án "industrial under- 
taking?" — Assuming—and it is perhaps safer to assume— that the 
law will so regard it, “F. J.” should be prepared to comply with 
the provisions of the Factory Act, 1901. He should, therefore, 
take care that the engine room is properly ventilated, and that the 
fly-wheel and all moving parts of the machinery are fenced in 
accordance with Sec. 10 of the Act of 1901. 

With regard to (2) we are not aware that a fly-wheel must be 
placed at any particular distance from the wall. As to (3) we do 


not know of any special regulations relating to the instalment of 
machinery. i 


* 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


19,342. “Improved magnetic apparatus for advertising purposes.” 
LUNDBERG. September 25th. ” 

19,245. “ Improvements in holders and connections for electric incandescent 
lamps." J.R.Qcar. September 25th. 

19,355. ''Improved means for automatically operating gas or other valves 
or electric switches at predetermined times.” A. HanE. September 25th. 

19,368. “Improvements in brush-holders for dynamo-eleetric machinery.” 
J. H. 8r. Hint MawpsLEY. September 25th. (Complete.) 

19,372. ‘* Electrically operated electro-magnetic valves." W.C. NORTHCOTT, 
E. C. TowsNsEND and E. C. HOEGERSTALDT. September 25th. (Complete.) 
_ 19,979. ** Process for the production of incandescent filaments for electric 
incandescence lamps." THE DEUTSCHE GASGLUHLICHT AKT.-GES. (Auer Ges.) 
(Date applied for under Patents Act, 1901, January 17th, 1905, being date of 
application in Germany.) September 25th. (Complete.) 


19,425. “Improvements in and relating to electro-capillary apparatus." 
E. OLDENBOTRG. September 26th. ) i 


19,447. '* A new or improved connector for electric conductors.” 
September Bth. 


19,483. “Improvements in hydraulic lifts electrically operated." E. M. T. 
Boppom, September 26th. 


19,495. “ Improvements in electric radiators or heaters.” S. CowPER-COLEs. 
September 27th. 


19,504. '* Improvement in trolley pole controllers." A. L. PRENTISS. Sep- 
tember 27th. 


19,545. “Improvements in and connected with electric meters." 
TOURTEL. September 27th. 


19,551. ‘* Improvements in electrical tim ri JFOCOE, . . 
emer md. p e switches Dv Bois. Sep 


G. C. 


E. W. HILL. 


J. M. 


19,553. ‘“ Improvements relating to telephones especially adapted for the use 
of partially deaf persons." C. NATHAN and J. J. L. NEWLAND. September 27th. 
19,554. “Improvements in indicating or checking devices for use in con- 
nection with telephones." H. B. SkeELpon and F. M. ELLIOTT. September 27th. 


19,501. ‘‘ Improvements in electric arc lamps.” W. J. Davy. September 27th. 

19,568. “ Improvements in electrically controlled semaphore signals for 
railways.” F.B. Hott and A. WaLLis. September 28th. 

19,603. “Improvements in and relating to automatic electrical circuit- 
breakers.” Crompton & Co., Lrp., and R. C. Harris. September 28th. 


19,616. *'Improvements in electric batteries." G. SCHAULI. September 
28th. i í 


19,631. “Improvements in primary electric batteries.” 
September 28th. 


19,683. *' Improvements relating to sockets for holding electric lamps and the 
like." F. MILLINGTON. September 98th. 2 

19,638. ''Process for the electrolytic production of copper? J. A." W. 
Borcuenrs, F. E. GUNTHER and P. R. Frankr. (Date applied for under Patents 
Act, 1901, October 4th, 1904, being date of application in Germany.) September 
28th. (Complete.) l 
. 19,657. “ Electric transformer controller." G. T. H. De Wirt, C. CoxxLiNo 
and J. E. Winn. September 29th. (Complete.) 

19,667. “ A protector for preventing short-circuiting by water in spark plug 
of explosion engines and the like.” C. A. PooLEv. September 29th. 

19,680. “ An improved form and method for holding and insulating flexible 
cords and wires in connection with electric lampholders and other electrio 
appliances." F.MacCaLLuM. September 29th. - 

19,684. “ Improved means for attaching and detaching the reflectors of 
electric lights." W. BELL. September 29th. 


M. CHRISTENSEN. 


19,698. “ Improvements in electric lighting apparatus for shop window light- 
ing and the like.” H.L.VickERY. September 29th. 
19,700. '' Improved replacement action for intercommunication telephones." 


W. J. RoaAcH. September 29th. 


19,719. “ Improvements in or relating to electric arc lamps." A. E. BLONDEL. 
September 29th. (Complete.) 


19,719. ‘* Improvements in reflectors for electric arc lamps." M. V. ELY and 
E. R. GROTE. September 29th. (Complete.) 


19,7416. “ Improvements in or connected with trolley heads for electric tram- 
cars or the like." F. Hewer. September 29th. 


19,758. “Improvements in insulated belts for electric rco systems and 
the like.” J. Haypock and T. 8. Jones. September 30th. (Complete.) 

19,816. ''Improvements in or relating to electrical fuse or cut-out boxes." 
R. Rumney and H. H. Bisgor. September 30th. 


19,819. “Improved device for strengthening telephone currents." F. 
OPRENDEK. September 30th. (Complete.) 


19,823. ''Improvements in or connected with means for supporting and 
insulating overhead conductors for electric tramways or railways." F. HEWER. 
September 80th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 


THoMPSON & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps).  - 


1904. 


MEANS AND APPLIANCES FOR OPERATING ELECTROLYTIC CELLS, J. Hargreaves 
18,937. September 2nd. . 

ELECTRIC MoToR CONTROL SYSTEMA. 
(General Electric Co.) 19,574. 

ELECTRIC - MAGNETIC MECHANISM, PARTICULARLY APPLICABLE TO RAILWAY 
SIGNALLING AppaRaTUS. British Thomson-Houston Co., Ltd. (General 
Electric Co.) 19,889. September 15th. ^ 

HANGERS AND EARS FOR ELECTRIC CoNDccTon WIRES. J. Heap, J. Bailey, H. 
Heap, A. Richardson, R. Billington, J. Haydock, T. 8. Jones and T. 
Brierley. 20,413. September 22nd. 


DxywAMo-ELEOTRIO MacHINES. British Thomson-Houston Co., Ltd. 
Electric Co.) 20,552. September 23rd. 

ELECTRIC METERS AND MEASURING INSTRUMENTS. British Thomson-Houston 
Co., Ltd. (General Electric Co.) 20,609. September 24th. 

Evectric Arc Lamps. O. Gross. 21,242. October 4th. 

APPARATUS FOR WIRELESS TELEGRAPHY.  Marconi's Wireless Telegraph Co., 
Ltd., E. Berry and H. A. E. Ewen. 21,0640. 

SAFETY DEVICES IN CONNECTION wiTH RaDIO TELEGRAPHIC TRANSMISSION 
CrrcuiTs. Marconi’s Wireless Telegraph Co., Ltd., E. Berry and H. A. E. 
Ewen. 21,641. October 8th. 

Rai. JOINTS AND ELECTRICAL Bonds CONNECTED THEREWITH. R.H. Radford. 
21,722. October 10th. 

SWIVELLING COUPLING FOR ELECTRIC CABLES. .E. B. Phillips and T. C. Parkin. 
21,729. October 10th. 

ELECTRIC Arc Lamps. F.M. Lewis. 21,892. October lth. ? 


ELECTRIC TELEGRAPHS. Siemens Bros. & Co., Ltd., and G. 8. Grimston. 21,895. 
October lith. ‘ 


ELECTRICAL MEASURING INSTRUMENTS. Siemens Bros. & Co., Ltd., and E. A. 
Holmes. 27,246. December 14th. 

, ELECTRO-MECHANICAL APPARATUS FOR AUTOMATICALLY OPERATING THE RAIL AND 
ELECTRICAL CONDUCTOR Points on ELECTRIC TRAMWAYS AND RAILWAYS FROM 
THE TRAM OR Train. G. D. A. Parr. 18,060. August 90th. 

CONTROLLERS OR CUT-OUTS FOR ELECTRIC CIRCUITS. 
August 22nd. : 

PARALLEL RUNNING or Dynamo MACHINES. 
Stoney. 18,255. August 23rd. 

CONTROLLERS FOR ELECTRICALLY-OPERATED CAPSTANS AND THE LIKE. 
Scott. 18,208. August 28rd. 

MEANS FOR CONTROLLING ELECTRIC CIRCUIT-BEEAKERS. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 19,579. September 10th. 

ErEcrRIC Arc Lamps. W.J. Davy. 20,019. September 16th. 

ELECTRIC IGNITION FOR INTERNAL COMBUSTION ENGINES, AND APPARATUS 
THEREFOR. B. Kennedy. 21,622. October 8th. ` 

BAFETY DEVICES FOR THE TROLLEY PoLEsS or ELECTRIC Cars. James Hawley, 
Ltd., and D. R. W. Hardman. 24,200. October &7th. 

SPARKING PLUGS FOR EXPLOSION ENGINES. A.J. Boult. 
October 20th. 


ELECTRIC Anc LaMPs. Jandus Arc Lamp and Electric Co., Ltd., and A. D. 
Jones. 22,838. Oetober 24th. 

ErEcTRo-MEDiCAL APPLIANCES. P. Wenigman. 25,979. November 99th. 

ELECTRIC SYSTEM OF DRIVING VEHICLES IN AN ARENA OR Course. E. E. 
Lehwess. 27,605. December 17th. 
ELECTRIC ALTERNATING CURRENT MOTORS. Siemens Bros. & Co., Ltd. 
(Siemens-Schuckert Werke G.m.b.H.) 29,435 and 29,436. December 31st. 
MANUFACTURE OF ELECTRODES FOR ELECTRIC ACCUMULATORS. Bruno. 11,920. 
May 25th. 

MEANS FOR MAINTAINING IN JUXTAPOSITION LIKE Pores oF RELATIVELY 
MOVABLE MaGNETS OR MAGNET SysTEMs. (Rights under Patents, &o., Aot 
1901 not granted.) Gercke. 16,760. July 29th. 


THERMAL CONNECTIONS FOR ELECTRICAL WIRES. 
September 2nd. 


British Thomson-Houston Co., Ltd: 
September 10th. 


(General 


C. C. Garrard. 18,192- 
Hon. C. A. Parsons and G. G. 


W. H. 


(Macquaire.) 22,637. 


McDermott. 18,926. 
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REGENERATIVE CONTROL. 


In spite of the fact, that the principle of regenerative ‘con- 
trol of tramears has now been before the tramway world in 
actual operation for at least two years, and that the efficiency 
and economy of the system as proved in practice are indis- 
putable, an extraordinary degree of apathy and indifference 
is manifested towards it. Why is this ? 

There is nothing new in the idea of regeneration—or 
recuperation, as, strictly speaking, it should be called. 
From the earliest days of the steam engine, when the hot 
water of condensation was first used for boiler feeding, at 
least two centuries ago, the recuperative principle has been 
practically applied, and, indeed, there are on record 
instances of its adoption dating back from time immemorial. 
British conservatism, therefore, need not complain of lack 
of precedent. We know of one instance of so-called 
"regeneration " on the Continent, where it was found 
necessary to absorb part of the recuperated energy by means 
of resistances, because it was so largely in excess of the needs 
of the system that it left the generators unloaded and upset 
the regulation of speed—but the circumstances in that case 
were exceptional. 

However, the fact remains that the merits of regenerative 
control have been proved to demonstration. Even where 
the route is not exceptionally hilly, energy is recovered in 
the act of retardation to a sufficient extent amply to justify 
the use of the system. The motors are no heavier than 
series motors—indeed, the same frames are used, shunt- 
wound instead of series—and the controllers are lighter and 
cheaper. The full-speed control is perfect, for it is automatic 
—thus embodying one of the advantages of the induction 


motor. The accelerating torque is greater—we repeat, it is 
greater—than that of the equivalent series motor. There 
The car can be 


is no trouble through sparking whatever. 
run at any desired speed, from walking pace to the full 


speed, with almost the maximum efficiency throughout. 


In descending hills, the speed cannot become excessive, 
for the regenerative action automatically comes into play, 
and brakes the car just enough. ` The variations in the 
instantaneous power demand of each car, and, therefore, in 
the load on the power station, are greatly reduced. The 
load factor of the running plant is increased, and fewer sets 
need be run at one time. The line losses are for the same 
reason diminished. The wear and tear of brakes and wheels, 
and the cost of repairs to trucks, are reduced to an important 
extent. The passengers prefer—and actually select, where 
they have the opportunity—the regenerative cars, because 
there is less jolting when ‘starting and stopping. We have 
not exhausted the list of advantages, but for the moment we 
must stay our hand. 

We have in our possession absolutely independent written 
testimony to the merits of the system, as tried on the large 
scale, in direct comparison with ordinary cars of the same 
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weight and capacity, and ronning to the same schedule on 
the same road. We have other favourable evidence, also 
independent, and we have never received any reliable 
evidence to the contrary. This is not the first time that we 
have pointed out the advantages of the system. 

Years ago we stood practically alone in insisting on the 
future supremacy of the overhead conductor at high pressure 
for electric traction on railways ; more recently, we pinned our 
faith to the single-phase electric motor ; and as our attitude 
in these two cases has been abundantly justified in the event, 
so now we believe that in strenuously advocating the 
adoption of shunt-wound motors for electric tramways, with 
the advantages of the regenerative system, we are pointing 
out the direction of future progress, and are acting iu the 
best, interests of the electric tramway industry. 


d 


IN a recent number of the Electrical 
World and Engineer, Mr. Paul Hoho calls 
attention to the process he devised some 
12 years avo for the electrical heating 
and working of metals. The process consists in heating a 
metal, quite locally if so desired, to & soldering, hardening, 
welding or fusing’ temperature by means of a direct current 
of electricity applied at any tension between 100 and 250 
volts, the metal itself being always in contact with water. 
Mr. Hoho remarks that his process has not yet become much 
of a commercial success, because heat developed directly by 
the combustion of coal is in most, places far cheaper than the 
same amount of heat developed indirectly therefrom by means 
of the dynamo; but he urges that the greater economy in 
transferring to an object the latent heat of an electric 
current in comparison with that accompanying the trans- 
ference of heat from a solid, liquid or gaseous combustible, 
may often reduce the cost of heating a particular article 
electrically to or below the level of heating it in a metallur- 
gical furnace. This is more particularly the case when 
strictly local heat is required. In a combustion furnace, 
ethe whole of any piece of metal must be raised to 
a considerable temperature before any one spot can be 
brought to the temperature necessary for the purpose in 
view ; but in electrical heating, especially in the Hoho pro- 
cess, heat may be impressed upon the object so rapidly that 
conductivity and radiation have far less time to produce 
their usual effects. Moreover, as the heating takes place 
under water through the agency of a direct current, electro- 
lytic action comes into play, and the metal is coated with & 
film of hydrogen, which protects it from oxidation, or reduces 
any oxide already present ; so that even steels which are 
_troublesome to solder in the ordinary way, can be soldered 


with ease. Another advantage claimed for the Hoho pro- 
cess i8 that it enables surface hardening to be performed 


The Electrical 
Heating of 
Metals. 


satisfactorily. A rail, for instance, may have its wearing . 


surface hardened without injuring the’ malleability and 
toughness of its interior. The heat is applied through a 
travelling conductor, two insulating shields being employed 
to localise the effect. When a certain portion has been 
raised to the requisite temperature, the conductor moves on 
to the next spot, and the former one is immediately quenched 
and hardened by contact with the water.  Axles, wheels and 
the interior surface of cannon can, it is said, be locally 
hardened in a similar fashion. This form of the Hoho 
process has been on exhibition at Liége for the first time. 


EARLY in the present year we drew 
special attention to the electrical trade 
possibilities of Canada, and urged British 
manufacturers to see that this field was not neglected. 


Electrical Trade 
in Canada. 


From information that reaches us from time to time, we 
are led to infer that considerable business is being done at 
present in Canada in central and distributing station equip- 


ment, and in certain responsible quarters the opinion is held 


that if British manufacturers were properly represented by 
competent and energetic men in Canada, a fair portion of 
this businees could be secured for British factories. In the 
case of the lighting plant which is being installed by the 
town of Westmount, tenders were received from British 
manufacturers for the generators, and we understand on 
good authority that figures quoted by them compared very 
favourably with those submitted by Canadian and American 
firms. The contract for this apparatus will be awarded to 
builders in Canada, however, owing to the fact that in case 
of any breakdown or failure of the machinery it would be 
practically impossible to get defective or damaged parts back 
to the factory for necessary repairs without very great loss 
of time in the case of British machinery. 

The Canadian General Electric Co., the Canadian West- 
inghouse Co. and the Allis-Chalmers-Bullock Co. are very 
active in the Canadian market. 

These are all very large corporations with extensive work- 
shops erected in Canada, and they are all adeqnately repre- 
sented in the various business centres by staffs of employés 
continually on the lookout for any business which may be in 
the wind. It is an important question which should interest 
the British manufacturer whether or not it would pay to 
open up business in Canada with properly-equipped factories 
and sales departments. 


- 


THE ordering of 24 single-phase 


A Significant — jternating-current locomotives from the 


ban, Westinghouse Electric and Manufacturing 
Contract. Co. by the New York, New Haven and 


Hartford Railroad, is one of the most 
interesting recent events in the electric transportation world, - 
for it signifies even more certainly than did the publication 
of the New York Central plans for improved terminal 
service some months ago, that the entering wedge of heavy 
electric traction on American steam railways is being driven 
home. Important as is the development of electrical 
suburban service in these days, the steam railway trunk 
lines have long been regarded as the ultimate prizes of the 
electrical engineer's developing triumphs, and it seems 
probable that the investment, of the New Haven company 
in £150,000 worth of electric locomotives, marks the 
beginning of the end, as far as the steam locomotive is 
concerned. 

The New York Central locomotives are well known to 
engineers as the largest direct-current machines thus far 
designed, weighing about 97 tons each, and capable of 
developing 8,000 H.P. for short periods. No steam loco- 
motive thus far constructed, to the best of our knowledge, 
will develop anything like this amount of power, and the 
exhaustive tests which have in the past few months been 
carried on by the General Electric Co., at Schenectady, 
New York, show conclusively that the exacting work 
for which these enormous machines have been designed 
will be performed with brilliant success upon the com- 
pletion of the terminal and trackage facilities at the 
American metropolis. The new locomotives purchased for 
the New Haven road will be capable of developing at least 
1,600 H.P. at normal rating, and will each haul a 200-ton 
train at a schedule speed of 26 miles per hour in local ser- 
vice, with stops 2-2 miles apart, the maximum speed being 
45 miles per hour. In express service a 250-ton train will 
be hauled at from 60 to 70 miles per hour. Although the 
momentary overload capacity of the four 700-H.P. motors 
on each locomotive has not yet been made public, it is 
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reasonable to anticipate a maximum output of at least 2,700 
H.P. for brief intervals. In entering New York City the 
New Haven trains traverse the New York Central road's 
tracks south of Woodland, so the new single-phase locomo- 
tives will operate upon 600-volt direct-current circuits in 
the electrical zone of the latter road. This is a great point 
of advantage, and another is found in the use of the multiple 
unit system of control, which enables the locomotives to. be 
bunched in cases where additional motive power is needed. 
The multiple unit system has only recently been adapted to 
alternating-current motor control and without it the pro- 
blem of heavy electric trunk line transportation would, in 
the light of present knowledge, be almost too difficult for 
solution, considering American train loads and grades, in the 
mountainous districts particularly. The choice of the 
single-phase system permits the enjoyment of the same 
advantages which the direct-current locomotive presents in 
suburban service—elimination of smoke, dirt and cinders, 
increase in traffic capacity, and probable reduction in 
operating expenses per- passengers hauled ; and it also 
enables long-distance trains to be handled without the heavy 
expense of frequent power and sub-stations, transmission and 
distributing circuits of large copper cross-section, rotary 
converters and high cost of attendance. Three-phase trans- 
mission at very high voltages is perfectly feasible, with 
reduction to about 3,000 volts at infrequent transformer 
stations, which means the easy extension of the electric 
system wherever the policy of the railroad declares it to be 
desirable. It is but a short time since a 75-H.P. single- 


phase commutating motor represented the largest available 


size on the market, and the jump to 400 H.P. in the gearless 
type is a triumph in design. It is interesting to recall the 
fact that the first important commercial experiments in 
electric traction under steam railroad conditions to be tried 
in America were carried out on the New Haven Road, and 
it is fitting that the same system should be the first to adopt 
on a large scale a locomotive capable of performing the 
requirements of trunk line through service. Although the 
new locomotives are to be used simply in the New York 
Central direct current zone at present, there is not thie 
slightest donbt that the near future will witness an exten- 
sion which will be the index of a far-reaching change in 
American steam railroad practice. 


Electric Smelting in Canada.—4As Canadian secretary 

of the Deep Waterways Commission, Mr. Thomas Cote has just 
completed a tour of several of the boundary points at which qucs- 
tions of international concern, bearing upon the utilisation of water 
powers and the cognate subject of navigation, have arisen in a form 
ealling for joint action on the part of the Government of Canada 
and the United States. ‘These points include Sault Ste. Marie, 
Rainy River and Niagara, and at each the sub-Committee, consisting 
uf Mr. J. P. Maybee, chairman of the Canadian section ; Mr. Clinton, 
of the U.S. section; and secretary, conducted the investigations 
necessary to enable them to report to the main commission. Apart 
froin this, Mr. Cote naturally took a deep interest in the iron and 
steel situation, and especially in the prospects for success- 
ful operation of the electric thermal process of produc- 
tion, having been secretary óf the Canadian Commis- 
sion which, last year, investigated in Europe the various 
plants at which this process is employed. At the works of the 
Consolidated Lake Superior Co. at Sault Ste, Marie, an electric 
furnace is now being put up by Mr. Enystrom, of the mines branch 
of the Interior Department, the power for which is to be furnished 
free by the company. The plan adopted is that which the Com- 
mission investigated at Lapraz in France, and before many days 
the inventor of the process, Mr. Heroult, will arrive at the Soo to 
determiue the completion of the furnaces and the test operations 
which are expected to determine whether, under the conditions 
prevailing, iron ore can be smelted in Canada by the electrie 
process on a commercial basis At the works at the Canadian 
" S00," an exact comparison can be made of the cost of the two 
processes. 
. The immense iron and steel plant which the Canadian Northern 
is erecting at Port Arthur, also possesses a particular interest for 
Mr. Cote by reason of the possibilities of the location for the pro- 
secution of electric smelting. Twenty-one miles from Port Arthur 
are the Kakabeca Falls, where by next summer electric energy to 
the value of 100,000 m.s. will be under development, the power 
company being under contract to supply the municipality of Port 
Arthur with electric energy for light and traction by next spring. 
With an abundant supply of good ore and the best of transporta- 
tion facilities, the Canadian Northern works would also be in a rare 
position to utilise the power of the Kakabeca for electric smelting 
should the process prove a success.— Montreal Gazette. 


HASTINGS ELECTRIC ,TRAMWAYS. 


n 


IN our last issue we described and illustrated the Hastings 
tramways, and we now. supplement the technical information 
there conveyed with some: historical notes which may be 
found of interest. 
In the year 1897 a system of tramways in Hastings was 
first promoted by the present company under the Light 
Railways Act, 1896. The scheme: included-tramwaysjfrom 


‘Bexhill through St. Leonards along the Parade and a system 


of lines in Hastings itself, but not so extensive in character 
as those now constructed. Although this scheme was 
approved by the Corporation of Hastings, there was a con- 


HiaH TIDE AT THE QUEEN's HOTEL, HASTINGS. 


siderable opposition on behalf of certain ratepayers ; the 
main grounds for opposition apparently being that Hastings 
would suffer as a health resort by the introduction of electric 
tramways. The scheme was, therefore, rejected by the Light 
Railway Commissioners. 

In November, 1895, application was again made by the 
company to the Light Railway Commissioners for sanction to 
a scheme as far-reaching as that promoted in the previous year, 
but modified in regard to some of the routes. 

In thesame year the Corporation of Hastings, being desirous 
to own the tramways in the borough and to lease them to the 
company, to which arrangement the latter were agreeable, 
themselves promoted a Bill for tramways within the borough, 
which did not, however, include a line along the Parade. 
"The British Electric Traction Co. also deposited a scheme, 


: but limited to a tramway between Bexhill and St. Leonards. 


A Heavy Ska aT HASTINGS. 


Owing to these two Bills being before Parliament, the con- 
sideration of the company’s application was postponed by the 
Light Railway Commissioners pending the decision of Par- 
liament-in regard to both of these proposals. The Corporation's 
Bill was rejected on local opposition, and the Traction Co.'s 
Bill on the opposition of the L.B. and S.C. Railway. — ",* 

The light railway scheme then came before the Com- 
missioners for consideration, and although the bulk of the 
lines within the borough of Hastings failed to obtain their 
approval, sanction was given to the line between Bexhill and 
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St. Leonards,-whieh was not opposed by the railway company, 
and an order was issued in tife following year. — ' 

In 1899 the Hastings Tramways Co, again promoted a 
Rill for tramways in Hastings, but exclusive of lines along 
the Parade. This application was sanctioned by the Hastings 
Tramways Act of 1900, and the tramways now opened in 
Hastings have been constructed under the powers of that, Act. 

In the session of 1902 the company applied for a line 
along the Front, which was refused by Parliament on the' 
opposition mainly of frontagers along the Front line. The 
applieation was again made for the Front line hy the com- 


pany in 1903; this application, though again opposed by | 


certain frontagers, was passed by Parliament, but with two 
restrictions, First, that the line should not be constructed 
till the whole of the tramways authorised by the Act of 
1900, and the whole of the light railways authorised by the 
order of the same year, had been completed, a representation 
having been made by the opposition that the company had 
uo bond-fide intention to construct any line other than the 
line along the Frort. The second restriction was thatthe 
line along the Front should be operated “ by self-propelled 
cars or other system approved by the Corporation, not 
being the overhead system.” E 

The company have now completed the whole of the tram- 
ways withi the borough authorised by the Act of 1900, ang 
the lines in -Bexhill wIH shortly be completed ; the con- 
struction of these likes having been much impeded by 
difficulties in land negotiations. "They will not, of course, 
be able to commence the construction of the front line 
until the Bexhill lines are completed, owing to the restriction 
contained in the Act of 1903. | | 

The company have endeavoured to obtain the consent of 
the Corporation to their making an application to Parliament 
for relief from the prohibitive clause as to overhead traction 
contained in the Act of 1903, as they feel satisfied that, 
apart from all financial questions in regard to extra cost. of 
construction and operation involved in any system not being 
the overhead system, the convenience of the publie will be 
far better met if the tramways are operated throughout on 
one system enabling all cars on all routes to be inter- 
changeable and avoiding the necessity of passengers in. some 


instances having to change cars, and in other instances the - 


operation to another. = 

The conditions of the sea front at Hastings are such as 
to cause the company grave doubts as to the continuons 
reliability of any conduit or surface-coutact system, and they 
find it difficult to appreciate the objection of the Corporation 
and of the frontagers to the overhead system.’ 

The roadway on which the tramways will be laid on the 
Front is railed off from the promenade proper, and along 
the line of railings are lamp standards at present exist, 
not by any means attractive in design or appearance, 
belonging to the Corporation. The company is of opinion 
that if the tramways are laid close to the railings (the 
position most approved by.the Corporation) and the lighting 
standards combined with the tramway standards, the 
difference from an aesthetic point of view of such com- 
bination, and the lighting standards themselves, would he 
hardly noticeable ; bearing in mind the fact that, the tracks 
being laid close to the railing, the brackets conld be ex- 
tremely short and of an ornamental character, and that 
owing to the Parade being to all intents and purposes a 


delay involved in changing from one method of electrical 


straight line, no unsightly network of pull-off wires would - 


be involved. | 
The company feel so strongly on this matter that they 


believe that if any system other than the overhead is adopted, 


it is only a matter of a comparatively short time before the 
Corporation are likely, in the interests of the travelling 
public, to apply to the company to change their system to 
that of the overhead, and the company are, naturally, averse 
Lo spending a considerable additional capital in exploiting a 
system which, in so short a period, it may be found desirable 
Lo supersede. 

From onr knowledge of the sea front at Hastings, we are 
in cordial agreement with the company’s contentions on all 
points, and we reproduce two photographs of the front 
during heavy seas, which appear to offer sufficiently strong 
evidence, having iu mind the experience of Blackpool, that 
the overhead system is the only method to adopt. 


THE OLYMPIA ELECTRICAL EXHIBITION. 
(Continued from page 577.) 


Ozonair, Ltd. 


The great value and manifest uses of ozonc in the field of hygiene 
need no lengthy reference in these columns, but a machine to 
produce ozone on a commercial basis must be of the greatest value, 
and such a machine is that shown by Ozonarr, LTD. 

"Although substantially the same apparatus as that described in 
the ELECTRICAL Revirw of November 11th, 1904, it now embodies 


Fic. 76.--OZONISER, SHOWING INTERIOR. 


certain improvements, The apparatus is contained in an oak care, 
fitted with two self-locking doors, the opening of either of which 
cuts off the supply current automatically. 

Internally, a high-tension transformer is arranged to electrify a 
series of gauze screens, through which a powerful fan, mounted at 
the rear of the case, propels the eurrent of air to be ozonized. 


OzoNISER COMPLETE. 


Fic. 77. 


Hinged guards are provided at either end of the machine, and the 
switches, cut-outs and plugs used for working the npparatus are 
fitted to the outside of the case, in convenient positions. 

The machines are built in two sizes rated at 30,000 and 60,000 
eb. ft. of air per hour; by the addition of a motor transformer they 
can be adapted for use with direct current. 


The Fuller-Wenstrom Electrical Manufacturing Co. 


This firm exhibits numerous alternating and continuoua-current. 
motors of the enclosed ventilated type. The alternating motors 
are of the short-circuited type with the exception of one slow speed 
single-phase motor. This type of motor is generally designed for 
low current density in rotor, so that an exceedingly light brush 
gear can be used, thereby avoiding complicated brush lifting and 
short-circuiting devices. 

The stand is lighted by a small direct current generator, belt- 
driven, from a 2-H.P. single-phase motor of the short-circuited type, 
the starting current of which does not exceed 1} times that at full 
load. 

The two and three-phase motors are of similar design to the . 
single-phase. The starter consists of an auto-transformer for motors 
of the short-circuited type and of either a liquid resistance, or one 
with cast-iron grids for those with slip rings; the latter arrange- 
ment being suitable for speed regulation as well as starting. A liquid 
resistance for motors up to 30 H.P, is on view. - 

An item of considerable interest is a small converter which can 
be run as a D.C. generator, with an output of 12°6 amperes at 120 
volts, or as a single-phase generator, giving 18°7 amperes at 80 
volts, or as an.inverted converter, with an output of 14 kw. ata 
speed of 2,000 revolutions. The machine is designed to be as light 
as possible, and to have a good efficiency ; it is therefore made with 
end shietds of aluminium, and provided with ball bearings. 

The efficiency curves of a two-pbase 850-B.H.P. rolling mill motor 
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of the concatenated type are on view at this stand’; this: motor can 
be overloaded up to 2,250 H.P., and is designed to work at three 
different speeds, namely, 285, 235 and 200 r.p.m., with efficiencies 
of 93,.92 and 92 per cent. respectively. ; 


It will readily be seen that this type of motor has an advantage 


in point of efficiency over those which are regulated solely by means 
of a resistance. = 


National Telephone Co., Ltd. 


The exhibit of the Nationar, TELEPHONE Co. is a going concern * 


—1an actual exchange, in connection with the telephone system of 
the whole country, and serving the needs of the exhibitors. The 
switchboard is of a special type, such as is fitted up by the com- 
pany in various London and other hotels, &c.—in fact, we believe, 
it is practically identical with that which they have installed at 
De Keyser’s Hotel. The maximum capacity of the switchboard is 
800 subscribers; at the Exhibition, of course, only a portion 
of this is in use, there being 27 subscribers and 11 call offices 
about the building. There are 10 outgoing junctions to Holborn 
and 10 to Kensington, while there are 10 incoming junctions from 
thelatter exchange. Visualsignals are used, on the common battery 
system, and it is interesting to note that there ‘is no battery at the 
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NATIONAL TELEPHONE Co.'s HoTEL EXCHANGS SWITCHBOARD. 


Exhibition, all -the -current. being derived from Kensington 
Exchange by means of 18 pairs of current wires and two pairs of 
ringiag leads. l 

The distributing frame is of a novel type, dispeusing with test 
jacks altogether; to make a test, a heat coil is removed, and the 
lines tested from this point, by means of a horse-shoe. plug. The 
switchboard was supplied by the Western Electric Co., and wired 
by the National Telephone Co. The accompanying illustration 
shows the general appearance of a board practically. identical with 
the one exbibited. | | 

Besides this main exhibit, which is at all times a centre of 
interest to the general public, who watch the mysterious move- 
ments of the operators with absorbed admiration, the company 
shows a variety of telephones for internal intercommunication, &c., 
and a system of fire alarms. 


The British L.M. Ericsson Manufacturing Co. 


_ The Ericsson telephone has achieved a well-deserved popularity 
in connection with the National Telephone Co.'s extensive system. 
The company's stand contains a comprehensive display of switch- 
boards and instruments for exchange and private use, military, 


put and domestic telephones, and telephone accessories of all 
inda. 


Rohertson Electric Lamps, Ltd. 


Robertson ladies manipulating Robertson lamps are always an 
attractive feature at an exhibition, and at Olympia, no less than 
clsewhere. 

The lamps, like the ladies, speak for themselves, and as some 
four millions are sold annually (lamps, not ladies), it only remains 
for the reader, in adding to that number, to learn their good 
qualities for himself. 
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I. Frankenburg & Sons, Ltd. '- 


Cables for electric light and power, telephonic and telegraphic 
purposes, in the various stages of manufacture and finished, are 
shown by this firm, which also specialises in waterproof clothing 
for tramway and railway purposes. 


Geipel & Lange. 


This firm is showing on stand No. 29 a variety of apparatus, 
including Ward-Leonard rheostats, automatic motor starters, Geipel 
steam traps and separators, Vulcan meters and instruments, hour 
meters, Locke insulators, Okonite & Manson insulating tapes, nickel 
tubing, electric speed indicators, electric turn-down lamps, &c. 

An interesting item isan improved pattern of fool-proof motor 
starter, the special feature of which is that it is fitted with lan 
overload or maximum current circuit-breaker, which is 8c set as^to 
open the circuit, on specially protected contacts, if the resistance 
is cut out too rapidly, thus preventing careless usage ofjthe starter. 
A new form of no-voltage release lis fitted, which is designed to be 
unaffected by variations injfield strength, such as is common with 
variable speed motors thejno-voltage release coil is connected in 
series with a high resistance across the'line, thus forming a true no- 
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voltage release. A magnetic blow-out and entirely renewable con-, 
tacts are now fitted to this type of switch, which is improved in 
every detail. 

Some turn-down lamps shown on the stand are provided with 
two filaments, one for ordinary use and the other being a low c.r. 
filament. A switch is provided in the lamp cap for switching one 
or the other filameut into circuit. 

These lamps are stated to save up to 80 per cent. of current, and 
have been used extensively in the United States and Canada, in 
fact. the lamp received the highest and only award of its kind at 
the St. Louis Exposition. 


The Frictionless Eagine Packing Co., Ltd. 


" Karmal“ packing, “Roko” edge belting, and other specialities 
of value to the engineer, are shown by this firm. 


Messrs. W. T. Henley’s Telegraph Works Co., Ltd. 


Messrs. HENLEY's have an extremely interesting exhibit repre- 
senting practically every department of their activities. High and 
low pressure mains, insulated with vulcanised rubber, paper and 
jute, and destined for lighting, traction, telegraphs and telephones, 
are shown in bulk and sample, a pyramidal pile of cables on 
drums, surmounted and decorated with coloured lampa, occupying 
the centre of their stand. One of the cables is being supplied to 
the Underground Electric Railways and London United Tramways 
Companies, for a working pressure of 11,000 volts, the test pressure 
being 30,000 volts. This cable is of the 3-core type, paper-insulated 
and lead-covered, with galvanised iron armour laid direct on 
the lead. | 

Another interesting exhibit is a long-distance. telephone cable 
for the G.P.O., consisting of 112 wires, each of which is insulated 
with paper and wrapped with a copper screening tape; an ordinary 
telephone cable for the G.P.O., containing 330 pairs, is also showao¢ 
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A number of feeder pillars for Stoke Newington are on the 
stand, with a variety of joint and disconnecting boxes; and house 
fuse boxes are represented by single-pole and other cut-outs of 
new patented design, in which improved terminals and dividing 
boxes have been employed, while arcking to the cast-iron case ie 
prevented, and the fact that the fuse has blown is indicated 
visually. l | 

A new form of terminal for concentric paper cables is illustrated 
herewith; inthis device the outer conductor is tapped off at right 
angles, through the body of the porcelain insulator, while the inner 


Fic. 79.— TRRMINAL FOR PAPER CABLES. 


continues straight through, the terminal being finally filled up with 
compound as usual. | 

Cables braided over-all with phosphor bronze and galvanised iron 
are exhibited, as well às samples of all kinds of cables, including 
submarine telegraphs and telephones, fire-resisting cables, insulating 
materials, house wires, flexible cords, &c. 

Finally, mention must be made of a photograph showing;the 
interior of a large extension to Messrs. Henley's works, which will 
be used chiefly for paper cables. 


Monté-Callow & Co. 


The exhibit of Mrssrs. MoNTE-CALLOW & Co. consists almost 
entirely of controller gear, much of it intended for rough workshop 
or colliery use. An ‘endeavour has been made to combine the 
various elements of the controlling system in compact and “ fool- 
proof” sets, while avoiding the introduction of expensive or delicate 
components. 

One type exhibited takes the form of a  motor-control 
panel on a column; the whole of the switchgear, ammeter and 


cireuit-breaker are mounted on the panel, while the cables come 
up inside the column, and a separate liquid starting switch is inter- 
locked electrically with the circuit-breaker, so that the latter cannot 
be closed unless the starting switch is in the off position. Such 
outtits are made for both direct and three-phase currents, and time- 
limit and no-volt releases can be provided. An ingenious type of 
resistance unit is used in connection with the starting switches, 
consisting of iron wire wound round (but insulated from) a stout 
iron core, which provides large capacity for heat, the whole being 
embedded in a cylindrical block of insulating material. A large 
three-phase 200-ampere 500-volt oil switch, suitable for use in 
collieries, and capable of being fitted as a circuit-breaker with 
time-limit overload release, is shown, together with three-phase 
enclosed oil-filled motor starting switches. A new form of 
ammeter for motor circuits figures largely on the various con- 
trollers; this is put forward as an instrument with an ample 
degree of accuracy for its purpose, combined with substantial 


construction to withstand rough usage, and can be supplied with 
a stout cast-iron case for exposed situations.. 

A heavy three-phase oil-filled reversing controller of the tram- 
way type, for mining work, with horizontal axis, capable of dealing 
with 250 H.P., occupies one side of the stand, and there is a variety 
of switchgear, &c., of3‘other [types. * The new! “ Opaline" non- 
hygroscopic insulating material3for switchboard "work, which was 


Fic. 81.— TrwR-Lruir. DRVICE. 


described at some length in our issue of February 24th, 1905, is shown, 
as well as glass steps, and a new type of third-rail insulator made of 
glass. The latter is illustrated herewith (fig. 80), and it wilt be seen 


that it has a cylindrical foot or dowel 1, fitting loosely into a wooden 


chair, while the rail is firmly clamped to the top of theinsulator at a, 
Gl, The idea is that when a loaded wheel runs over the adjacent 
track rail, depressing the sleeper, the latter shall be free to move with- 


Fig. 82.—MoTOR STARTER WITH AMMETER AND OVERLOAD 
RELEASE. 


out affecting the insulator. With the ordinary type of insulator it 
sometimes happens that, owing to the rigidity of the third-rail, the 
insulator is torn in two under these conditions, and the new insu- 
lator is designed to obviate this danger. 

Another illustration shows a combined motor starter with ammeter 
and overload release, while the remaining one, fig. 81, shows the latter 
device, which consists of a small attachment to the ammeter move- 
ment. It contains a pair of contacts in a chamber filled with 
glycerine, and a tube in which a metal ball is free to roll. When 
the normal load (to which the instrument can be adjusted) is 
exceeded, the ball begins slowly to roll down the tube, aud if the 
overload is maintained, the ball, after a time depending upon the 
amount of the overload, strikes the contacts and closes the releasing 
circuit. In the event of a sudden violent overload, the contacts 
close instantly by gravity without waiting for the ball. The time 
limit can be set for any period from 3 to 60 minutes. Want of 
space forbids further reference to this interesting exhibit. 


The British Accumulator Co., Ltd. 


This company is exhibiting generally several tvpes aud descrip- 
tions of storage batteries for electric lighting and power purposes. 
The smaller types of cell are shown in glass boxes aud the larger 
in lead-lined wood and solid lead alloy erate boxes. 

A feature of the cell is the lead expansion feathers, fixed between 
the end negative plate and the side of the box, which keep ali the 
plates firm and rigid. In all types of cells in ginss boxes, the 
plates are suspended directly from the sides of the box, sud in 
most cases the plates are burnt to the pole bars from cell to cell. 
The plates are of the large-surface Planté type, and are capable of 


dealing with very high and rapid discbarges. 


End 
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The Sturtevant Engineering Co. 


This firm is showing a very comprehensive display of the 
well-known “ [granic” motor-starter and controlling switches and 
rheostats. 


These motor starters are sufficiently well known to render a full - 


description unnecessary, but of the array of automatic motor- 


torti 


Among the many uses of these equipments, we may mention 


their application to pumps. In this case a float can be arranged to 
- operate a switch, and energise a solenoid switch, thus completing 
the motor circuit and energising the solenoid spool of the self- 
starter. The motion of the self-starter is regulated by an oil dash- 
pot, which can be adjusted so that the contact lever moves over the 


Fig. 88.— STruRTEvANT SELF-STARTING SWITCH. 


contacts at a predetermined rate. As soon as the water level and 
float have risen to the desired level, the float switch circuit is broken 
with a snap, thus opening the circuit of the solenoid main switch 
and stopping the motor. Obviously an arrangement like this is 
very advantageous in any case where remote control of a motor is 
necessary, and where it is only desirable to run a pair of small 
leads of sufficient size to carry the fraction of an ampere necessary 
to energise the solenoid’ main switch, and for such purposes they 
have been largely used. 

The company are specialists in lift control, and they exhibit two 
distinct types of automatic lift controllers, viz., their rope operated 


Fic. 84.— STURTEVANT MULTIPLE SWITCH STARTING. RHEOSTAT. 


lift controller and their car switch operated lift controller. The 
thee operated lift controller is exceedingly simple to install; the 
si pain solenoid controlled main switch and reversing switch, are 
ic ed 80 as to form a single piece of apparatus. On pulling 

Tope the reversing switch is moved round, and the motor circuit 


appliances much might be said. à 


made by means of the solenoid main switch; an automatic mag- 


netic.device then releases the rheostat lever, allowing it to fall 
against the resistance of an air dashpot, and slowly cutting out 
resistance, until the ntotor attains ful! speed. To stop the lift, the 
rope is pulled in the other direction, bringing the reversing switch 
arm back to the off position. The circuit is always made and 
broken by the solenoid main switch, which is fitted with a carbon 


break and magnetic blow-outs. 


The car switch operated lift controller shown on the stand is also 
very simple in action. Starting, stopping, and reversing the motor 
are all effected by the operation of a neat switch in the car, which, 
as in the case of the float switch, only actuates auxiliary circuits, 
the motor circuit being controlled by solenoid operated switches on 
the controller, fitted with the usual carbon break and magnetic 
blow-outs. 

Another feature of the exhibit is the “ Igranic" machine tool 
controllers, by which a speed regulation of 4 to 1 can be obtained 
by inserting resistance in series with the shunt field alone. "These 


Fia. 85.—STURTFVANT CAR SWITCH FOR LIFT CONTROLLERS. 


are of two types, the well-known drum pattern and the slate front 
pattern ; they can be provided either for reversing or non-reversing 
motors. 

An arrangement peculiar to this firm is the multiple switch start- 
ing rheostat, which consists essentially of a number of switches 
mounted on the slate front of a resistance box. To start the motor, 
the operator first pushes up the left hand lever, which makes the 
motor circuit with all resistance iu series with the armature, and is 
held up by engaging with the loose armature of the no-volt release 
coil. Successive levers are put in until all the resistance is cut out 
of the armature circuit, the levers being interlocked so that it is 
impossible to put in any except the first, without first putting in 
the lever on the left hand side of it. This arrangement is specially 
suitable for starting up motors having very heavy starting currents. 


A. P. Lundberg. 


As a manufacturer of electric light accessories, Mr. A. P. LUND- 
BERG, of Pioneer Electrical Works, Liverpool Road, London, N., 
has been with us for a great many years. We ourselves remember 
his specialities since— well, quite the carly days of clectric lighting, 
when the demand for such accessories as tumbler switches, wall 

: ; , 


Fic. 86.—Two-way SEE-Saw SUSPENSION SWITCH. 


plugs, and so on, first began to be. There has always been some- 
thing new and ingenious issuing from these works, and the output 
of things new and interesting is now as great as ever. A call at 


the Lundberg stand will soon convince the visitor how true this 


statement is. He has a multitudinous collection of devices of very 
varied descriptions exhibited, but the demands upon our space are 


E 
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on 


.80 heavy, that we ean only show a few in passing. The caller. will . 


observe two large boards fitted with branch switches, showing the 


various adaptations of “ Pivot” two-way, intermediate, combination ~ 


types, series parallel and “off,” three-way, &c., tumbler switches, 
all the wiring for them being on the surface, without a single joint, 
it being on the “ looping-in " system. Architects, consulting 
engineers and wiring contractors, as well as wiremen and students 
could spend time profitably here, as they show many new 


specimens. Mr. Lundberg also shows the “ Sun and Planet". 


-advertising}jdevice (patent applied for), which is a novelty for 


Fic. 87.— SEgRIES-PARALLEL AND “ OFF” TUMBLER SWITCH. 


advertising purposes and is worked by magnetic agency ; as a shop 
window or exhibition attraction it is claimed to be very effective. 
There are several new patterns in “Dot” and “ Universal” wall 
connections which have not been seen before. The “ Duplex” two- 
way and ' off" tumbler switch we have already noticed in our 
columns. All standard patterns are brought up to date and inclnde 
various improvements in construction. 

We illustrate in fig. 86 the patent two-way patent see-saw sus- 
pension type'switch; in fig. 87 a series parallel and “ off" (whole 
or part circuit '" off") tumbler switch. Fig. 88 illustrates the 
"ML P.” patent ceiling rose which is quite a novelty, and at 
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Fic. 88.—“ M.LP." Ceminc Rose. 

Olympia it is shown adapted in 17 ways. The arrangement of 
detachable plug and terminals allows this versatility where an 
ordinary ceiling rose has but a limited application. Mr. Lundberg 
has recently issued a number of new catalogues detailing most of 


the above and many other special lines. In his last issued list, 
* Special Tumbler Switches," every type shown is a new one. 


A. P. Wright & Co. 


Messrs. WRIGHT specialise in country house lighting, and on 
their stand are showing specimens of oil-engine and dynamo and 
fan combinations, supplied by Messrs. Wade & Jones, Ltd., of 
Birmingham, whom they represent, and apparently well suited for 
the purposes intended. 


The Hart Manufacturing Co. 


. As an innovation of considerable practical utility, this company's 
“Diamond H” switches are well worth close inspection ; the firm's 
rotary switch, both single and double-pole, for operating electroliers 
in sections, is also a handy contrivance. The Midland Hotel, 


Fic. 89.—Hart TRAMCAR SWITCH. 


Manchester, the Gaiety, and the new Ritz Hotels in London, have 
installed this firm's switches, which fact speaks for itself. We illus- 
trate a quick on-and-off 500-volt tramcar switch, which has been 
adopted by the L.C.C. 


The Bat Electrical Co. A 
.. Although it is somewhat late in the day, we would eniphasise the 


advantage to central station engineers of a special visit to the Bat 
' stand; to investigate the R. F. permutator. AU: 


This handy machine has already an excellent reputation on the 
Continent, and given a wider: appreciation of its virtues, its adop- 


^ tión “in” this'cotintry will rapidly follow. The two machines on 
, view are of 3 and 5 Kw. capacity respectively, built by the Egyptian 


Electrical Co., Paris, and are running off the 50-cycle single-phase 


"Exhibition mains. They resemble in design the three larger units 
described in our article on the Liége exhibits (ELECTRICAL REVIEW, 


September 29th, 1905). The alternating current is led to the 
primary winding of a stationary transformer or armature, forming 
part of the permutator, the secondary winding of which is con- 
nected to a fixed commutator, on which a set of brushes is forced 
to revolve at the synchronous speed of the current induced in the 
secondary winding. Slip rines are fitted on the rotary brush- 
holders, and stationary brushes resting on these rings serve to con- 
vey the direct current to the outgoing terminals of the machine. 


The brush-holders are attached to an internal rotor, which is pro- . 


vided with a short-circuited winding, and rotates "with the alter- 
nating rotary field; the brush gear automatically attains synchronous 
speed in a few seconds, and the speed is, of course, independent of 
load variations. 


Fic. 90.—R. F. PERMUTATOR.. 
æ 


We illustrate the machine in fig. 89; its simplicity and economy 
in operation are features which gained for if the Grand Diplome 
d'Honneur at the Liége Exhibition. : 

Although overshadowed by the above, the Bar Co.’s stand con- 
tains other matters of interest, including the Bat meters and 
Bordon arc lamps, which it may be noted are running on rectified 
current supplied by the R. F. permutators. i 


Rumney & Rumney. 


A special feature of this stand is being furnished by the Auto 
CONTROLLER AND SwitcH Co., for whom the firm are London 
agents. ' 3 

The patent auto lift and hoist controllers for operation by means of 
hand ropes running through the cage of the car, as manufactured by 
the above firm, are of two types:—One has for its distinguishing 
feature the cutting out of the resistance mechanically by means of 
a belt drive from the motor shaft and in the other, the resistance is 
cut out magnetically by means of a specially designed solenoid. 

One of the chief advantages of the first type is that the cutting- 
out of the resistance being dependent on the rotation of the motor, 
it is impossible for this operation to start until tbe motor starts to 
rotate, and it is, of course, impossible for the resistance to remain 
out after the motor has stopped; the motor cannot be reversed 
without first bringing into circuit all the resistance. In tbis con- 
troller, as in all controllers for a similar purpose made by the AUTO 
CONTROLLER AND SwitcH Co., the inductive kick upon stopping, 
which occurs in the windings of the motor when ordinary controllers 
are used, has been entirely eliminated. Another point is the 
“ braking” of the armature of the motor magnetically; as this 
action is applied at the cireumference of the armature, the 
torsional stress to which the armature shaft is subjected when the 
brake is applied while the armature is still being urged forward 


- 
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after the current has been eut off, is avoided. Electric lift or hoist 
controllers for operation by means of a switch in the car or cage 
are on ‘view, as also is the patent * push button "- controlling 
.apparatus for use both on alternating and continuous current 
circuits, by means of which the occupant of the car has: sole control 
of its movements. | 

A considerable space is devoted to measuriug instruments of 
Johnson & Phillips's well-known types, and the Bastian specialities 
in electrolytic meters and mercury vapour lamps of various types 
are prominent, the latter in the lighting of the stand. 

The Churton single-phase repulsion motor is a serviceable 
machine on view at this stand. This motor is of the induction- 
repulsion type adapted for direct coupling to hoisting machinery 
and other purposes for which a high starting torque is required. 
The construction of the motor is similar to that of the ordinary 


single-phase induction motor with a wound rotor, and a commutator | 


in addition to the usual slip-rings. | 

The standard motors are usually wound for six or eight poles; 
there being six or eight lines of short-circuited brushes to the 
commutator, > ' 

When the motor is started up, the starting resistance is in circuit 
. with the rotor windings, and the machine runs as a repulsion motor. 
As the starting resistance ,is cut out, the action of the motor 
approaches more and more closely‘to that of the induction motor." | 


Fic. 61.—Panrts or CHURTON S.P. REPULSION MOTOR. 


With this type of motor the starting torque due to the repulsion 


effect is greatest at the moment of starting, and falls off as the ` 


motor gains speed. On the other hand, the torque due to the induc- 
tion effect is least at starting, and increases up to full load speed. 
The resultant effect is that the initial torque gradually falls to full 
load torque at full load speed. 
With a starting current equal to 1j times full load current, this 
motor will give a starting torque of about 1$ times normal full 
load torque. The starting torque may be increased up.to three 
times full-load torque, with a starting current equal to twice full- 
load current. For reversing puposes, the stator is provided with 


z^ 


Fic. 92.—CnuvnroN S.P. REPULSION MOTOR. 


two windings which are interleaved in a special manner and so 
arranged as to give the maximum starting torque in either 
direction by means of an ordinary two-way switch, no movement of 
the brushes being necessary. Sparking at the commutator has been 
prevented by keeping the self-induction of the rotor as low as 
possible, and by dividing the commutator into a} large number of 


parts, &c. 


. on full load. 


Owing to the very high starting torque obtained with these 


, machines, the acceleration against load is, of course, rapid, which 


is an important matter for working lifts.. It should also be added 
that the motor runs up to speed and works very quietly. 

The efficiency of this motor is particularly high and, being well 
ventilated, the machine is also well adapted to continuous running 


Falk, Stadelmann & Co., Ltd. 


This firm gives a very attractive and comprehensive display of 
many things required, in connection with the commercial and 
domestic applications of electricity. In regard to fittings, while 
exploiting especially the commercial types, of which figs. 93 and 94 
are representative examples, due prominence is given to the classical 
schools. Several excellent types—correct in detail—are submitted 
in the Georgian, Louis, Empire and Adams periods, while examples 
of the range of statuary in Faience recently introduced’ by the com- 
pany aré also to ‘be seen, together with a variety of their latest 
models in bronze. A novelty which naturally proves a centre of 


` attraction is a fountain, starfding about 4 ft. high, in real bronze 


with coloured jewelled insets. A circular stream of water is thrown 


up from the centré while jets stream from the mouths of ‘two 
griffins reclining on the outer framework. This is operated, of 
course, by an electric motor, which is contained in the upper part 
When lighted the effect is very striking. 


of the structure. 
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Fic. 94. 


- A part of the stand is reserved to accessories which, while cover- 
ing the familiar and every-day articles, embrace a number of 
specialities, amongst which may be mentioned the “Celerophone,” 
an improved “direct working.” micro-telephone, the “ Hercules” 
and “ Reliance” patent alarm bells, the former for battery working, 
and the latter for direct connection to continuous current circuits ; 
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the Atlas indicator (mechanical replacement), the construction of 
the locking attachment of which is claimed to be such that the 
movement cannot shake down, no matter bow much vibration 
there is; the “ Semaphore” indicating patent push, which enables 
the sender of an electric signal to assure himself of its receipt ; 
the “ampere” cell (central zinc) which, having no porous pot, 
reduces the internal resistance to a minimum; the “Climax” 
system of steel interior conduits, &c. 

The company is also showing types of its new range of glow-lamp 
radiators. For the stand itself the scheme of colouring is white 
and gold, the interior being in terra cotta with art green panels. 


Edison & Swan United Electric Light Co., Ltd. 


The great attractions at this company’s stands—and they rank 
among the most popular items at the Exhibition, when one 
considers it from the point of view of the general public—are the 
telautograph, shown in operation,* and the charming company of 
incandescent lamp makers at their various interesting occupations. 
Of the former, from the technical point of view, there is nothing 
new to say, but it ought to be mentioned that it is being manu- 
factured entirely at the Ediswan Works at Ponder’s End; and of 
the latter, what need is there to say anything ? 

This exhibit holds one of the most prominent positions in the 
centre of the hall. It is divided into three sections, one for lamp 
exhibits, another for engineering items, and a central reception 
room, in which are shown various articles, mention of some of 
which is made below. The company’s numerous specialities in lamps, 
including the well-known Radiolite lamp (fig. 95), and an exhibit of 
historical lamps, showing the progress of inventions and earliest 
examples in the history of lamp making, are shown in the first 
section. In the engineering section are exhibited the various 
manufactures of the company, such as traction, ship, factory and 


. 


Fic. 94.—Episwan CANDLE FITTING. 


colliery fittings, hand lamps, ceiling roses, switches, &c. A 
prominent exhibit is that of measuring instruments (fig. 96) 
manufactured by the company. By the way, this department has 
now been taken up by the company in real earnest, and the excel- 
lent finish and general appearance of some of the specimens shown 
merit very high praise. Taeir latest improved form of moving-coil 
type is prominent. Amongst otier things there are exhibited bells, 
indicators, pushes, bitteries, while the latest patteras of fuseboards, 
distribution boards and switchboards also hold an important posi- 
tion. In fact, there is a complete exhibit, illustrating electricity 
as applied to house aud general lighting, heating and ventilating. 
The latest examples of electric lighting accessories, holdera, cut- 


* For description, see ELECTRICAL REVIEW, November 16th, 1900. 


outs, &c., are shown, and also machines at works actually producing 
them. 

The central reception room contains some examples of the com- 
pany's latest patterns in artistic electric fittings (fig. 94) and electric 
fans of various types; electric radiators are also displayed. The 
company is also making an exhibit in this room of the latest appli- 
cations of electricity as applied to medical science. : 

We must not omit, in noticing the Ediswan stand, to refer toa 
very attractive souvenir which they are very freely distributing 


Fic. 95. 


ameng visitors who reach their part of the Hall. It is entitled 
“The Birth and History of the Royal Ediswan Lamp,” and, when 
the public go away from the fascinating scene of busy Ponder’s 


‘End girls making glow lamps, they will turn the pages of this book 


with great interest and read every word voraciously. To familiarise 
the public with such stories and such processes as are written about 
in this souvenir is to help electrical progress forward; in that way 
the Olympian Exhibition is doing great good. 


Nalder Bros. & Thompson, Ltd. 


Messrs. NaALDER Bros. & THOMPSON have on view at their 
stand an excellent collection of electrical instruments of all types, 
and some fine examples of switchgear. 

The instruments are adapted for central station work; in which, 
indeed, experience has proved their great value. 


(Oye 


L e----------------------—---1 


Fic. 97.—D1aGram OF CONNECTIONS: N.C.S. OHMMETER 
AND GENERATOR. 


A sector-shaped station voltmeter of the illuminated dial type 
provided with a scale over 20 in. long is a prominent feature, and 
would, doubtless, be equally prominent to wandering switchboard 
attendants in a generating station. The N.C.S. wattmeter, con- 
structed under Dr. Drysdale's patents and described by us in con- 
nection with the Tramway Exhibition, and numerous portable, 
recording apd high-tension instruments add to the interest of the 
stand. : 

An instrument well worth close scrutiny is the N.C.S. ohmmeter 
and generator. This consists of a generator and electrostatic ohm- 
meter combined in one polished wood case, which we illustrate 
on p. 623. 

With regard to the generator, special attention has been given to 
details, and it embodies all the latest improvements. The handle 
is of the free type, so that damage cannot be done to the teeth by 
pulling the handle up somewhat suddenly. It is provided with 
carbon brushes, and special care has been taken in the design and 
construction of the commutator, so that the wear on this is prac- 
tically nil. These generators are not being made with a lower 
voltage than 500, as for ordinary testing purposes it is better to use 
a fairly high pressure; they can be made to give as high a pressure 
as 1,200 volts direct current. . 

The ohmmeter is of the electrostatic type, and consists of à 
vertical needle with 13 parallel vanes, about '3 of an inch apart. These 
work into sets of fixed inductors of specially calculated shape. 
This instrument, being electrostatic, is of course independent 
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of all external fields, and also can be made much lighter than any 
other form of instrument. 

The generator has oneof its terminalsattached directly to one quad- 
rant, A, fig. 97, of the electrostatic ohmmeter and the same terminal 
attached through a resistance, & (which is wound on porcelain insu- 
lators, and contained in the case of the instrument) to the other 
quadrant, B, of the ohmmeter. "The other terminal of the generator 
is connected to the vane, v. In actual practice, however, four sets 
of inductors are used, the opposite pairs being connected together. 
The quadrant, B, is attached to the line to be tested and the vane, 
v, is attached to earth. When the insulation resistance between 
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FiG. 98.— N.C.S. OHMMETER AND GENERATOR. 


the earth and line is infinite, there is no current flowing through 
the resistance, R, and the vane, v, takes up the position shown in 
the diagram. When a current flows from E to r there is a drop of 
potential due to the current flowing through B, the quadrants 4 and 
B are then at different potentials, and the vane, v, takes up a new 
position, which is determined by the difference of potential and 
the shape of the vane. The vane, v, is shaped approximately as 
shown, so as to be instable equilibrium at all parts of the scale. 
The weight of the instrument complete in case is 133 lb. ` 


Portable Accumulators, Ltd. 


A comprehensive display of portable accumulators for many 
purposes is shown by this firm. The batteries are mostly adapted 
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Fig. 100.—L. or M. TYPE CELL, IN CELLULOID Box. 


for small- work, but include plant for train lighting, boat driving, 
&c. Various instruments suitable for measuring and testing with 
the above cells are also on view. ' 


The:;British Prometheus Co., Ltd. 


This company is showing a variety of artistic appliances adapted 
for heating, cooking, &c. 

Convectors or heating stoves in pleasing designs are specially 
prominent; we illustrate herewith a hand-beaten copper convector, 
of antique finish and decorated with repoussé work, which fully 
upholds the excellent reputation of the firm for this class of work. 
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Fic. 101.—PROMETHEUS CONVECTOR. 


The company makes a speciality of ships' convectors, of which a 
number were supplied for the use of the Prince and Princess of 
Wales on board H.M.S. Renown. 

An electric bakery was also fitted on this ship, two large “ Pro- 
metheus" baking ovens being installed. We also understand that . 
the Amerika, now on its first voyage across the Atlantic, has been 
fitted up with similar heating appliances. 


Frank Pearn & Co., Ltd. 

Messrs. PEARN's speciality is pumps, and their exhibit is typical 
of the industry which they have so long and well represented. 
Donkey, wall and double-ram pumps, motor-driven single and 
triple ram pumps, together with patterns adapted for boiler 
feeding and pit sinking will be found on their stand. 


The Lister Electric Manufacturing Co. 


namos and motors, with their accessories, form the staple 
product of this company. Their exhibit includes a Sisson-Lister 
40-kw., 460-volt steam generating set, and a 100-Kw., 440-volt 
standard multipolar generator for belt driving; a group of electric 


~ 


Fic. 102.—DovuBLE-PorLE SwircH Box, WITH INTERLOCKING 
HANDLE, 


motors ranging from 4 to 120 p.H.P., of which some are fitted with 
ball bearings, and others are combined with various forms of 
reduction gear, for special application to driving. Attention is 


624 — = THE ELECTRICAL REVIEW. 


[Vol. 57. No. 1,456,. OCTOBER 20, 1905. 


directed:to the sound construction of these machines, and several 
loose armatures in which absolutely non-hygroscopic insulation is 
employed are at hand for inspection. 


Fic. 103.—Nrw BnusH-HOLDER. 


Among the accessories is a new type of brush-holder, in which 
the brush can be taken out from the front while the machine is 


running. This we illustrate; it is adaptable for various sizes of car- . 


bon, and is fitted with a hold-off catch and safety stop to prevent the 
holder from dropping on to the commutator in case of accident. 

A new and simple motor-starter at this stand descrves special 
notice. In this the contact passes over a series of platinoid contact 


Fic. 104.—LisrTER MOTOR AND SPEED REDUCING GEAR; 


plates arranged on the front of the switch. The movement is spark- 
less, and the.arrangement dispenses with the usual helical coils. 
"Switcli accessorics án; considerable variety are also on view, and 


attention may. be drawn to.the firm's. design of double-pole switches | 


and fuses in cast-iron boxes, the lids of which can only be opened 
one at a time, AMO then only when the locking switches are off (fig. 
102, p. 623), . 


a: 


Dr. Heinr. Traun & Sons. 


~ The _cumprehensive exhibit which has been arranged by Mr. F. 
Winter, *the manager of the London agency ,of the abov re-named 


firm; includes representative samples of ebonite products for use in, 


every branch of electrical engineering, and some other industries, 
too.-. The firm is proud of having introduced the principle of inter- 
changeability of parts into the manufacture of ebonite, in telephone 
work, for instance; beautiful examples of accurate moulding 
are shown, for terminal boards, telephone jack strips, &c. 
For the construction of Bell receivers for the G.P.O., which 
are notoriously liable to fracture, the standard of strength which 
must be passed by the ebonite has been raised 25 per cent. by the 
improvements effected by Messrs. Traun & Sons. 
induction coils, for which the very highest quality of ebonite must 
be employed in order to withstand the stress due to’ the high 
voltage, every tube is tested and provided with a certificate as to 
its qualities. 

As illustrating the remarkable properties of ebonite, we may 
mention two very large tubes which are exhibited; one of these 
was tested at the RHeichsanstalt, and successfully withstood a 
pressure of 50,000 volts per millimetre of thickness. The diciccéric 
resistance was 2,000 x 105 megohms per em?, and tue material, 
which was about # in. thick, was tested with a spark 40 in. long 
without perforation. 

It is a curious fact that, whereas 15 to 2 millions of the firm's 
" Buckle" insulators are in use for tramway overbead equipment 
on the Continent, they are almost unknown here. These and other 
tramway fittings are covered with ‘ Griffin" material, which, as we 
have personally verified, possesses astonishing strength, and adheres 
to the steel cores with extraordinary tenacity. 


In the case of — 


‘Bushes, &c., of ‘great strength and heat-resisting properties, 


switch handles vuleanised to stecl and wooden spindles, railway 
signal bobbins, battery boxes, and many other accessories in ebonite 
are shown. Over 1,700 different moulds are kept for storage cells, 
thanks to the penchant of the inventor to think of the box after 
everything else is designed, and to require a new mould for his own 
exclusive use. <A large stock of ebonite of all descriptions is kept 
in London. 


The International Electric Co. 


The I.E.C. refrain from showing anything but the very latest 
construetion of telephone equipment, fire alarm and signalling 
apparatus. "Their exhibit has, therefore, been attracting not only & 
large number of sightseers, but practical engineers as well, whose 
attention is not riveted by highly polished terminals, but who are 
in the habit of serutinising an apparatus. 

*"A common battery telephone switchboard with glow lamps, 
having a capacity of 24,000 subscribers in the multiple field, is 
shown in working order. It embodies modern practice in telephone 


k f 3 um Dur 


pi eet et as 


Fia. 105.—Back VIEW OF MULTIPLE SWITCHBOARD: 


exchange work, and numerous protective appliances, both for 
exchange and subscribers’ use (H.V. guards, heat coils, lightning 
protectors, &c.). 

A fire alarm installation, built up with compound generators 
and compound polarised bells, is highly instructive. No matter 
whether the line breaks down or is earthed, it is claimed that the 
alarm can be given just as well as if the line were intact. 

The-company demonstrate their ability to cater, not only for 
everyday «requirements in the telephone line, but also for 
specialities, such as military, naval and mining purposes, by the 
long range. of apparatus suitable for these varied branches. <A 
special panel of their show is set apart for their watt-hour and 
ampere-hour electricity meters for direct current, alternate current 
and three-phase, the two former being connected to the respective 
supplies at the Exhibition. The company's meters have been 
adopted for numerous central stations in the United Kingdom. 

The accompanying figure (No. 105) shows a back view of a 
multiple switchboard. 


D. H. Bonnella & Son, Ltd. 


This firm's specialities in non-iuflammable imitation ivory and 


tortoiseshell have attracted considerable attention, as providing an . 
. obvious substitute for celluloid, in the manufacture of. switch 


fronts, &c. Artistic flush switch aud push fronts, a new brush 
contact switch, patent shadeless candle lanips, in which all the 
parts are renewable, and illuminating signs in which multi-coloured 
and prismatic effects are obtained, are also objects of interest to 
which we may direct attention. 


McPhail and Simpson’s Dry Steam Patents Co., Ltd. 


The necessity of a superheater is gradually being recognised by 
the majority of steam engine users, and the latter cannot do better 
than inspect the above firm's very interesting display of apparatus 
at Olympia. Several types of superheater are shown, and the 
specimen tubes, which have stood 10 years’ night and day use in a 
Babcock & Wilcox water-tube boiler with temperature up to 700° F., 
will go far to ease pene qualms of those who hesitate on the score of 
safety. 
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Electrical Pówer Storage Co., Ltd. 


E.P.S. cells, of the firm's well-known patterns for central station 
and kindred uses are most prominent on this stall: the engineer 


~ Fic. 106.—E.P.S. EXPERIMENTAL BATTERY. 


does not require reminding of their good qualities. An attractive 
feature of the stand is a motor-gencrator set of Electromotors’ make, 
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Fie. 107.— E.P.S. LABORATORY CELL. 


running off the exhibition mains and charging E.P.S. cells. The , 


company is specialising in laboratory batteries, examples of which 
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Fic. 105.-- E.P. S. MiINER'S AND Hanp Lamps. 


we illustrate, together with a handy form of mincrs' or hand safety 
lamp, also a product of the company. 


Linolite. 

The Electrical Exhibition may be said to mark the arrival of 
"Linolite " at maturity. It is in use for the lighting of no fewer 
than 16 stands, as well as the Café Chantant (where it is employed - 
both for the footlights and in a float), and it. is a significant fact 
that several firms adopted it after they had seen the effect obtained * 


b 


with Linolite at other stands. The ELECTRICAL Revrew stand is 
illuminated with Linolite, which has given every satisfaction. 
Needless to say, the LiNoLiTE Co.'s stand is profusely embellished 
with their speciality, which is also used to spell out the name of 
the firm in effective lines of light. With the ordinary patterns our 
readers are familiar; the accompanying illustrations show a new 


Fic. 109.—Sprecian SECTION 
oF LINOLITE FOR PICTURE 
LIGHTING. 


Bera: 
MeSeese 


Fic. 110.—-METHOD oF LIGHTING 
PICTURES WITH LINOLITE. 


type, which has been brought out specially for the lighting of 
pictures. The section. illustrated is capable of illuminating a 
picture 6 ft. high,-and the great advantage of lighting from below 
as shown is that in the case of glazed oil paintings, in which the 
reflections from the glass usually render it impossible to see the 
picture properly, the Linolite system renders the glass absolutely 
invisible. This fact is demonstrated on the stand. 

But little Linolite will have been observed about the Exhibition ; 
this is where it suffers from the defects of its qualities—for it is 
precisely in its unobtrusiveness, combined with efficient illumina- 
tion, that it excels. Thanks to the correct observance of scientific 
principles in its design, Linglite advertises other things whilst 
modestly effacing itself. : i c 

Are Lamps, Ltd. 

The Davy patent arc lamp can be seen and admired on this com- 
pany’s stand, in all its many patterns. Fourteen of the firm's 
lamps are employed in the lighting of the stand, and numerous 


` examples of photo-printing and inverted lamps are also on view. 


The firm's twin carbon lamps, of which some 700 to 800 have 
been installed in Cardiff, form a prominent feature of the exhibit. 


D. P. Battery Co., Ltd. 

Four types of storage batteries are shown on the D, P. Co.'s 
stand—the '" Lumford Station," ' Lumford Heavy," '" Lumford 
Light" and “Strip” types. In each case parts are shown formed 
and unformed, with sections of the plates, and discharge curves. 
The stand is arranged with a view to exhibiting each of these 
four patterns distinctly aud separately, with excellent results. 
Concerning the merits of the D. P. battery there is no need to 
speak; but we may mention that the makers pride themselves on 
the excellence of their lead burning, and certainly the workmanship 
exemplified by the burning of the lugs exhibited is unexcelled by 
that of any other cell shown. Large clearance spaces are provided 
at the bottom of the cells, so that it is never necessary to clean 
them out throughout their life. 

The largest cell shown—the largest, it is claimed, in the 
Exhibition—is one of 11,000 ampere-hours' capacity, at the 10-hour 
rate, and 5,500 for one hour. The plates are in sections, joined at 
the centre, and supported at three points. Another interesting 
item is a positive section which has been in use for five years, doing 
hard work, and is practically as good as new. ‘Two of the actual 
cells now being supplied to the Bath Corporation, “ Lumford 
Station " type, of 1,540 ampere-hours' capacity, are also shown, 


The Phenix Dynamo Manufacturing Co., Ltd. 

This company provides an interesting exhibit embracing alter- 
nating and direct-current machinery ; the direct-current generators 
and motors are fitted with the company's system of auxiliary field 
poles (Phoenix-Pohl patents), designed to give perfect commutation 
and high overload capacity (see ELECTRICAL Review, March 24th, 
1905). l 

A Dat variable speed motor, with an output of 34 B.H.P. at 
any speed between 425 and 1,800 r.p.m., ison view. The regulation 
is entirely by shunt resistance, and the machine is absolutely spark- 
less at all speeds with fullload; it will, moreover, carry a 50 per 
cent. overload at any speed for a short period. The company has 
been very successful with its products, and the opportunity of 
closely inspecting the stand should not.be missed. i 


* Sunlite * Reflectors, 


The SUN: ELECTRICAL Co., Ltb., of Charing Cross Road, W.C., 
in their new ^ Sunlite " reflector list, have enlarged the range and 


32 C.P. can be fitted. 
Fig. 112 shows the No. 6 “ Sunlite,” with five lamps per 2 ft. run. 
is forms a powerful reflector, and is, perhaps, the most effective 
of the series. ^ The angles of the reflector and the lamps are so . 
arranged that a brilliant flood of light is directed forward and side- 
It is specially suitable 


ways, and diffused over a very large area. 


Fic. 111.—Nos. 4 AND 5 'ScNLITE" REFLECTORS. 


FG. 113.—No. 7 “ SUNLITE.” 


& 


(tx Cete 


Fic 114. —No. 7 " SUNLITE " OPEN FOR CLEANING. 


for large windows and showrooms, also for rail lighting in picture 
C. lamps can be used, and the reflector can be 


Fig. 113 shows the latest pattern in use, No. 7. Fig. 114 shows 
the lamps and holders removed for cleaning. i 
specially designed to overcome the cleaning difficulty. 
ciple of the construction is novel. The metal case is the one used 
in the Sun No. 1 series, but there are no joint boxes or divisions. 


mounted small angle brackets carrying the lampholders and lamps. 
This tube is so constructed that the whole of the lampholders and 
lamps can be quite easily removed from the reflector, and the 


The wires are inserted in the tube which carries 
the brackets, and the electrical connections are simple and straight- 
forward. There are no .bare wires, brushes or clips to get out of 
order, 

This company’s exhibit is situated in the annexe, and an 
attractive show is made of the various types of reflectors alluded 
to above. Many other Specialities are also displayed, includin 
flexible arm bracket fittings, a spring shade holder, artistic shel] 
fittings, and so on. 


The “ Resilta » Co. 


The “ Resirta ” Co., of West Drayton, Middlesex, are showi 
a first-class English-made insulating paint and an armature baki 
They are also showing lines of enamels in all colours for 
house decoration, bath enamels and damp-resisting paints. We 
understand that the insulating paint and armature baking varnish, 
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The Albion Lamp Co. 


An interesting stand is that of the “ Albion Lamp Works” who 

ve an attractive display of incandescent lamps. Although a com- 
paratively new lamp on the market, it is claimed for the Albion 
lamp that it is already coming into favour on account of its high 
efficiency and illuminating power  . 

These lamps which are made by the Albion Lamp Works, and 
Shown by Messrs. Godden & Co., of » Moorgate Street, the 
Albion Co.'s agents, are English made throughout from Point to 
cap. | 


G. Straus & Co., Ltd. 


A selection of various accessories for electric lighting and other 
purposes is shown by this firm, including switches (the auto-claw 
and other types), electric bells, brackets, lamps, wires and cables, 
A special line of junction boxes is in evidence, also a portable 
coupled petrol electric Bet, consisting of a 4-H.P. “ Fafnir” petrol 


r engine and dynamo. 


The Brush Electrical Engineering Co., Ltd. 


Prominent among the large firmg exhibiting at Olympia is the 
above company, whose exhibit, comprehensive though it is, scarcely 
does justice to the well-known products of the firm. ; 
transformer for the County of Durham Electric Power Co., and an 


———— | 


THE NATIONAL ELECTRICAL MANU. 
FACTURERS’ ASSOCIATION. 


A GENERAL meeting of members of this Association was held at 
Olympia on Monday afternoon, to which an invitation had been 
extended toa number of exhibitors, in the hope of inereasing the 
mem bership. 

Mr. W. Davenport (secretary) Was, is usual, elected to the chair. 
He said that they were there to report progress. J 
got in all the members of the old Association, but they had secured 
a good many new ones. 


sectionise their subject so as to give more attention to their 
interests. 
Mr. Berry (Berry, Skinner & Co.) introduced 
Local the first matter that was down for consideration 
Exhibitions, —viz., local exhibitions, and the attitude the 
Association ought to adopt in regard thereto. 
He said that they ought to put their foot down firmly, and 
say that they could not assist at minor exhibitions. To get 
over this difficulty without hindering the industry, it was suggested 
that in cases where they were approached by councils outside—and 
even inside—London, the manufacturers should agree, if necessary, 


(Union Electric Co., Ltd.) referred to the 
constant cadging of some central station engineers, who asked for 
material to be sent down to fill their showrooms, € success of 
the Olympian Exhibition seemed to him to show that it was 
desirable to have local exhibitions in large centres of industry, such 
as Birmingham and Manchester. 


until they were in that position. 

Mr. F. H. Nalder (Nalder Bros. & Thompson, Lid.) thought the case 
would be met if they could get members of the Association to Say 
they would not exhibit at any exhibitions excepting those arranged 
by the Manufacturers! Association. 

Mr. C. S. Northcote (Veritys, Ltd.) said that the borough engineer 
of Exeter and his Committee had Canvassed very hard indeed with 
a view to getting support for a local exhibition. He (Mr. Northcote) 
told them that h i i 


exhibition s:heme as a profit-making one, and it would hold an 
exhibition at ite own expense if the manufacturers would lend the 
goods. He thought that if the trade were unanimous they could 
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put a stop to what was a grievance, by undertaking only to lend 
stuff at the promoters’ own expense. 

Mr. H. Bevis (General Electric Co., Ltd.) said it was not their wish 
in any way to stop local exhibitions, but it was hardly fair that the 
manufacturers should bear the expense of this sort of thing as 
they had done in the past. Their wish was to help to promote the 
industry generally. If the local people wished to have an exhi- 
bition, the manufacturers were all quite willing to assist them by 
loaning the goods as long as they were free of expense. Then they 
were doing all that they should be asked to do. : 

The meeting then voted unanimously in support of the modus 
operandi of the committce in this matter. 

AE Mr. F. H. Nalder said that very little 

Railway Rates. further had been done in regard to railway rates, 

but there was one question to mention, namely, 

the difference between the relative rates to Birmingham and Man- 

chester. The rates to Birmingham were relatively very much heavier 

than those to Manchester. It was proposed to form a committee to 
deal with this matter, and they would like to have co-operation. 

- The Chairman said that the committee 

wanted to consult the meeting as to the appoint- 

ment of an insurance expert to the manufactur- 


Insurance 
Expert. 


ing trade on lines which Mr. Bevis would explain. | 


Mr. Bevis said that some years ago central stations were a 
great deal harassed by the insurance rates which were charged; 
the rates had become more reasonable now, but he found on looking 
into the question of insurance that if they had a little expert advice 
they could make very material saving in the rates at which 
insurance companies assessed them. Insurance business was not 
unlike railway procedure. They had a tariff rate, and if one of the 
companies said that a certain figure was the rate, the others all had 
to fall in line, but some of the offices were fairly strong, and were not 
in the tariff circle, and that fact had a beneticial effect. With some 
manufacturers who had large stakes in works, stocks, &c., the 
question of insurance was a most vital one, and the difference in 
saving between 10s. and 7s. 6d. per cent. came to quite an important 
amount. He had had to go into the matter, and had made a very 
considerable saving. He would never have achieved his purpose 
if he had not had a man who was able to advise him. If he could 
get that benefit he thought they, as an association, ought to be able 
to do so too. Their aim was to keep the money in the electrical 
industry, and not send it outside. It would be a good plan to have 
this expert—especially as he charged them nothing. Provided the 


Association saw their way, he would be very willing to act in the - 
same way for any of their members. He did not do it for nothing; ` 


he got his advantage not from them but from the insurance com- 
panics, and it was a case of no result no pay. At present if they 
applied for insurance the reply was, it is so much and they had to 
take it or leave it, unless they had the advice of an expert. They 
might be doing something in their works which they should not 
do, because it was a dangerous risk and raised rates. The insurance 
people did not tell them that, they only said that the rate was 80 
much. The expert, however, would say, “If you take that out I 
can save you so much." In his own case, in one of his works it 
would pay him to take out a particular industry and put it 
somewhere else. If they had an expert he could probably point 
out to them how they could reduce their risk. 


Mr. I. B. Birnbaum (Sterling Telephone and Electric Co.) proposed l 


that such an expert be appointed to deal with insurances on the 
basis stated by Mr. Bevis. 


carried. 
Mr. H. Oppenheimer (International Electric 
Christmas Co.) said that the trade was unanimous in its 
Boxes. desire to save money on Christmas boxes, but 


it was not sufficient merely for a certain 
number to agree to abstain from giving them. The beanfeast cir- 
cular of the Association had been a success, and the principle there 
applied would apply also, but in a larger degree, to Christmas boxes. 
They wanted to do away with that institution as far as possible. 
There were Christmas boxes and Christmas boxes. They did not 
aim at the friendly gift between friend and friend, but they were 
aiming to stop wholesale robbery or blackmail. Christmas boxes 
in certain forms were a nuisance. The question was how far 
would the Committee be justified in taking united steps. Unless 
they found that there was some really unanimous expression of 
opinion they would not be ableto proceed successfully. 

Mr. Douglas Bate (Electric and Ordnance Accessories Co., Ltd.) 
said he thought they were unanimous in feeling that Christmas 
boxes should be done away with. He suggested that the secretary 
should be empowered to issue at an early date a circular, a number 
of copies of which could be sent to every member for his use. | 

Mr. Birnbaum said that he would like a cure for this sort of 
thing if he thought that they would all go through the same cure 
honestly. Christmas boxes were a part of business competition. 

Mr. Lundberg said that there must be an absolute agreement as 


to where they stood. He would like to propose that they had an ' 


agreement, or did nothing at all. 

The Chairman thought that was too drastic a measure at 
present. - | ° 

Mr. Bate moved “that the members of the Association agree that 
they will not give Christmas boxes, and that circulars be sent out 
to that effect." - 

Mr. H. W. Butler (Electrical Power Storage Co., Ltd.) having ex- 
pressed his willingness to sign an agreement, it was suggested that the 
. chairman should dA the consensus of opinion on the subject. 

Mr. G. Sutton (W. 
that there should be a clear distinction made between beanfeast 
and Christmas-box beggars. For the former there was no excuse— 
for in sucha case they gave to thc wrong peoplé ; but Christmas-boxes 
were given willingly to the men to whom they wanted to give them, 


' 1 


Mr. Marshall seconded, and it was - 


. Henley's Telegraph Works Co., Ltd.) said 


Thero were cases where Christmas boxes should be given—for 
instance, to certain men who had nothing to do with the placing of 
orders, men who went out of their way to do one little services. 
Presents to such were in no sense a bribe. Hehad on his books 
for Christmas boxes people with whom they did no business at all 
—men who had retired, for instance. It was very difficult to make 
distinctions when making a rule of that sort. Though looking at 
the matter generally, it was better to make a hard and fast line, it 


. would come very hard in the case of those friendly gifts. 


Mr. C. S. Northcote said that if they could not come to a consensus 
of opinion as to exclusive stopping, they could not do any harm to 
allow the association circular to be sent out to the effect that they 
had agreed not to distribute Christmas boxes. He agreed with 


Mr. Sutton regarding friendly gifts, but it was the onerous 


application for a present that should be dealt with by answering 
with that circular. 
Mr. E. J. Clark (Hart Accumulator Co., Ltd.) thought an agreement 
would be no good at all. They ought to take one another's word. 
Mr. Grainger (Sunbeam Lamp Co.) intro- 
When is the duced this topic. There might be.a desire, 
Next Exhibition as.Olympia had been a success, to repeat it. 
~to Take Place? Some had suggested another exhibition next 
a . year. Whilst the committee felt that it would 
be very unwise to have another exhibition at so early a date, they 
felt it would also be unwise to settle any definite date for any 
future exhibition—national as the present one. This exhibition 


was proposed by. the Association in the first instance, and was held 


under its auspices, and it was felt that the question of another 
exhibition had better be left, and as soon as the desire was 
expressed that it should be held, the proposal would come before 
the Association again. 

After a few words from Messrs. Northcote and Bevis on the point, 
Mr. Grainger formally moved “that this meeting of the members 
of the National Electrical Association of Manufacturers will nob 
exhibit except at an exhibition under the auspices of this Asso- 
ciation.” ` : 

Mr. Birnbaum séconded, and it was carried unanimously. 


s On. Monday last the National Electrical 

The N.E.M.A. Manufacturers’ Association gave a pleasant 

Dinner little dinner at Olympia to a few of their 

at Olympia. friends interested in the electrical industry. 

The usual léyal toasts having been honoured, 

Mr. J. E. Edgcome proposed the toast of ''Success to the Associa- 

tion." He remarked on the sameness of aim of the station 

engineers and manufacturers, namely, to make money, except that 

the station engineer endeavours to make money for his corporation 

or company, while the manufacturer tries to make it for himself. 

Mr. C. S. Northcote, in response, reviewed the origin of the Exhibi- 

tion, and concluded by asking for the National Electrical Manu- 
facturers' Association the further support of the trade. l 

Mr. David Smith then proposed the toast, Success to the 

Exhibition,” and said it required no words of his to make ita 
success—it was a success, the Press declared it so, and the public 
pronounced it a success, but seeing that the Exhibition was nearly 
at an end it was rather like meeting a friend after a long journey 
and wishing him “bon voyage.” It was late in the day to wish the 
Exhibition success, but not too late to wish it “Continued 
Success,” coupling with the toast the names of Mr. Albion T. Snell 
and Mr. L. G. C. Russell. | | | 
. Mr. Snell, in responding, recalled the various electrical exhi- 
bitions which had preceded that now being held, and said he con- 
sidered the feature in thc latter consisted in improvements in 
detail, and that there was much there which to the ordinary con- 
sumer was new. The flame arc lamp, he said, had upset all our 
standards of lighting, and prophesied that shortly nearly all our 
streets would be lighted by flame arc lamps. He then mentioned 
the mercury vapour lamps of Cooper-Hewitt and of Bastian for 
indoor lighting, and went on to consider the metallic filament 
lamps, tantalum and osmium, &c., respecting which he foretold 
probable considerable improvements. 

The toast of ‘The Guests and Visitors” having been proposed by 
Mr. Herbert W. Berry, and responded to by Mr, Sydney W. Baynes, 
Mr. E. Cunliffe Owen proposed “The Chairman” (Mr. Walter 
Davenport) He said secretaries generally took a seat at the 
bottom of the table, but it showed what an excellent secretary Mr. 
Davenport was when they found him atthetop table. ''He is," he 
said, “ your guide, philosopher and friend." He then expressed the 
hope that the Manufacturers’ Association would be the means of 
bringing all concerned closer together. 

Mr. Davenport replied in eloquent terms, referring to the good 
feeling existing between the members of the Association, and hoping 
that the company would meet again at an early date, 


LEGAL. 


BHocxtk:PrtnL Arc Lame Co. s. PrNKENTON, — 


Ix the Shoredith County Court, on Thursday last week, beforo his 
Honour Judge Smyly, K.C., the adjourned case of the Brockie-Pell 
Arc Lamp Co, Ltd., v. G. M. Pinkerton, was heard. The 
plaintiffs carry on business at 60, Worship Street, E.C., and the 
defendant at 6, Lloyd's Avenue, E.C., as a lamp dealer. Plaintiffs 
claimed £7 65s. for electric arc lamps supplied on behalf of the 
defendant to Messrs. Lilley & Skinner, boot dealers, of High 
Holborn, The defendant denied giving thé order in the way 


F 
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suggested, and alternatively if it was given it was only for a few 
repairs, and not for arc. lamps. His Honour adjourned the case 
. for the production of book proofs that the Work was donc. 

His Honour: v 
Mr. LAwsEN (for the plaintiffs): I do not think it is disputed. 


Messrs. Lilley & Skinner, in which they say distinctly that they 


gave the order to the defendant’s predecessor, Mr. C 


How does it stand with regard 

to the account ; who is to draw the money from Messrs, Lilley and 
inner ? i j : 

DEFENDANT: Well, at present I cannot draw the money, as it ig 

impossible for me to charge a matter of about £9 for cleaning four 


His Honour: But how would it have been if the order had been 
given direct to Mr. Pinkerton ? 
DEFENDANT: I would have done it myself, and it would not have 
at. 


Mr. Garey, secretary to the plaintiff Company, said that he 
received the order on the telephone from Mr. Pinkerton. Mr. 
Coborn, when in business in Sackville Strect, did not have a tele- 


His Honour: I must say that this charge seems very high for 
Was there any estimate of any kind sent? It 


Mr. LAwseN: Will you please fix it at some reduced amount to 
Save the cost of an expert. 
DEFENDANT: Messrs. Lilley & Skinner refuse to pay for the 
lamps, as they say the work has not.been done properly. 
is Honour: And I am not an export, , I cannot Say one way 
or the other. Such a case as this should certainly be referred to an 
I cannot be supposed to understand electricity. So far as 
i Such an order as 


experts to decide this question ; might I say £5 for the work as it 
has been done ? 

His Honour: You seem afraid of the electrical expert. 

Mr. Lawsen: Not at all; only it would be a great expense, and 
there would be nothing left for anybody. 

A gentleman named GRIFFITHS was called, and stated that the 
charge as made was the usual charge made by the firm for such 


His Honour: Then all I can say is, that it seems very high. I 
will give judgement for £5 and costs, and I think that is quite 


—— M —— 


HAMMERSMITH Borovan Couxcir, v.e MULHOLLAND. 


AN action, which concerned the electric light supplied to Mr. J. B. 
Mulholland, Proprietor of the King's Theatre, Hammersmith Road, 
by the Hammersmith Borough Council, was brought before Sir 


reason of the plaintiffs’ failnre to provide a continuous supply of 
electric current, in respect of extra lime light which had to b 


' tract to supply continuous current before December lst, 1903, and 
that therefore there had been no breach, and defendant had suffered 
no loss at the Council’s hands; and, secondly, that the case came 
under the Public Authorities Protection Act, and in consequence 
any redress that the defendant had should have been sought in the 
i rt di ] i led to carry out their 
publie duty. Mr. Hill also submitted that the Court had no juris- 
diction to deal with a Counterclaim of over £50, considering the 
date of the Act he had quoted. 

Mr. HAwkz argued that this view of the case was totally incor- 
rect. Asa matter of fact, the Council Were not bound to Supply 
the defendant with alternating and i 
“jumped” at the opportunity of doi 
would pay them about £700 a year. 
Commencement, been dealt with in a business-like way, as it would 


- 
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and had actually received an indemnity, but when & ratepayer com- 
plained because he had been put to great loss and annoyance, he 
was to be told that he could not recover under contract law, 

The Junar suggested that since a point had been raised ĉon- 
cerning his jurisdiction, the parties might possibly come to some 
arrangement. 

A consultation was held, and counsel announced that an agree- 
ment had been come to; claim and counterclaim would be with: 
drawn, and the parties would pay their owu costs. 

Judge SELFE: Since itigation is expensive, that is the happiest 
Way out of the difficulty. 


————— 


Some Arithmetical Questions for Mr. Byng. 


May I be permitted to Bay a few words in reply to the 
letters of “ Veritas ” and “ Anti- Humbug " appearing in this 
week's Review. I think the time has now come for Mr. 
Byng to be relieved of some of the burden he hag taken on 
his own shoulders, and to receive more activo assistance from 
British manufacturers in his crusade on behalf of British 
trade. We all know that the business of the G.E.C. was built 
up mainly by the free import of foreign manufactured 
material; but nobody can dispute the fact that the G.E.C. 
have done their best, to encourage British manufacturers 
from the first, drawing their stock from different makers in 


© this country as much as they possibly could, at a time when 


English manufacturers Were years behind their foreign com- 
petitors in the manufacture of electrical accessories, 
especially in designs of the small varieties, I think that 
manufacturers owe à debt of gratitude to Mr. Byng for his 
fight on behalf of British manufacturing. | 

There no longer exists any excuse for the purchaser of 
foreign manufactured materials, as the British manufacturer 
has reasserted himself, and, equal conditions, can 
more than compete in the home market with the foreign 
manufacturers ; but equal conditions must exist, and if we 
are not to have a tariff to assist in bringing abont this 
desirable condition, we must adopt other methods, 

| notice in the Revigwy that the London County Council 
have passed over the Hungarian works estimate of £38,200. 
and accepted a British tender of £63,525, with a notice that 
the foreigners were not prepared lo accept the Council's labour 
condilions ; and yet we encourage the foreign manufacturers 
at the expense of our owu manufacturers, our workmen, 
their homes, wives and children, by purchasing goods made 
under conditions of labour which would not be allowed in 
this country. If the imported articles had to be made under 
the conditions of labour compulsory in this country, we 
Should see very little of them. But we must combine to fight 
the foreign manufacturer, who competes against us successful] y 
in our own markets simply because there is no law in the 
countries where made restricting 
the Sweating of men, women and children, which 
is considered by the foreign manufacturer as 
Justified ; we occasionally get, glimpses of what this means 


papers. 


I do not know Mr. Byng, “ Veritas,” « Anti-Hunbug," 
or any of the others, but, T was one of the first to advise the 
j i this has done a great 
deal of good, but would be of little use in this matter, 


not for the purpose of fixing prices or controlling 
prices in any way, each manufacturer being absolutely free, 
but for the purpose of carrying on an active campaign in 
the Press in favour of British manufacturers, and giving 
lectures in different parts of the kingdom to bring home 
to thoughtless people the evil done by purchasing foreign 
obtained from English manufacturers, 
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Manufacturers, belonging to the Institute or not, should 
be kept acquainted with the latest design in machinery, 
and where machinery can be obtained equally as good 
in this country as abroad, architects and consulting 
engineers should be kept posted up, and made thoroughly 
acquainted with English manufactures. A Vigilance Com- 
mittee should be formed to see that the goods at different 
ports coming into this country are individually stamped with 
the name of the country from which they come, and not only 
the case they comein. This would put a stop to the present 
practice of some firms, who import job lots and rotten manu- 
factured goods from abroad and export them again as British 
manufactured material, to the great damage of British 
manufacturers — ** Veritas," please note. This is one 
explanation of the great increases in the import and export 
returns at a time when the country is passing through a 
record time of distress and want of employment. All 
British goods should be stamped with a trade mark 
which should be recognised and protected throughout 
the Empire, and a black list should be kept of 
those firms trading under British or British -sounding 
names with the object of deceiving the purchaser. If 
they want British trade, let them bring their factories 
into the country and employ British labour, and they will be 
welcomed, every one of them. The Institute should be for 
the education, improvement and general enlightenment, as 
well as the maintenance and protection of British manu- 
facturers ; it must not be forgotten that many manufacturers 
have risen from the ranks. Above all, it must be an active 
institute open to all English manufacturers and consulting 
engineers, and not an institute that will admit any boy from 
school with a bundle of references and influential friends, 


while it excludes more capable men and experienced engi- 


neers because they do not possess that influence. In con- 
clusion, I ask for an influential man to come forward and 
establish an institute or union on the lines mentioned. 
Perhaps Mr. Byng will act if some others of influence will 
offer assistance ; I can promise that they will not want for 
willing and active supporters. 


Jaybee, not a Fooled Englishman. 


The Wiring Industry. 


I have of late read in the ELECTRICAL REVIEW a lot 
concerning the wiring industry ; a certain amount of truth 
is attached to it, and I quite agree with the suggestions of 
Mr. E. A. Hall. I myself think that an electrical wireman 
should be a good fitter, as he is called on very often to fix 
dynamos, motors, gas and oil engines, water turbines, &c. ; 
in fact, a wireman should be capable of doing all in con- 
nection with a complete electrical plant. As I am a wire- 
man and general electrical erector, I have done the above, so 
can speak from actual experience. I am not speaking for 
only a few years’ experience, but for over 15 years’ con- 
tinuance in the above ; any brother wireman that has been 
in the trade as long as I have, and a good many, perhaps, 
longer, knows this. I believe if there was some sort of an 
electrical protection society there would not be so much jerry 
wiring done, of which I have come across a great deal. 
Plumbers have got in large letters over their premises 
" authorised plumbers ”; could not electrical engineers have 
it over their works and shops as authorised electrical 
engineers ? 

À great deal depends on electrical work as to loss of life 
and property, which we have read a lot about of late years, 
caused h inefficiency of workmen and bad material. 
There are a lot of so-called electrical engineers who take 
contracts on at a loss, knowing they are losing money, but if 
remonstrated with they simply say they are doing it for 
advertisement ; this is a bad start in the electrical business, 
especially if they get men at a low rate, which makes it 
Worse still. I heard not two years ago that a certain firm 
took a free library to wire not 10 miles from Manchester, of 
Which the material and fittings cost more than the accepted 
contract, and labour was thrown in. How true this is I 
cannot say ; but if true, it is ruining the electrical industry. 
Now, there is another thing—how these so-called electrical 
engineers start in business. One gets in favour of people 
Who put faith in him, starta as a full-blown electrical con- 
tractor, and goes on in a big way for a time with plenty of 


orders, and gets his material on a month or three months’ 
credit, and pays a bit off on the first sub., then gets, perhaps, 
six months’ credit, and gets plenty of orders at a killing 
price. No one else can tender against him at so low a price, 
consequently he reaches the end of his journey as a bank- 
rupt, and gets let off very leniently, and, perhaps, has 
another go—that is, if no one is looking. This is another 
ruination of the electric industry, and there are plenty more 
foul ways that are ruining the-electrical trade. 

Here is another thing we come in contact with, and. that 
is fittings. I have come across fittings turned out by large 
electrical firms, that have been selected from their catalogues, 
and when delivered could not possibly be wired without the. 
stems having to be drilled to admit of wire being drawn. 
into them, and the burr in the different internal parts has 
been left to be cut and filed off by the wireman. Do not 
these firms have an electrical expert to pass them ? I have 
known fittings take several hours to put right for fixing. 
The firms that mauufacture these fittings cannot have the 
right man in the right place, and the men that design these 
fittings have but a poor idea of how they are to be fixed. 

I remember some two years and nine months ago I went 
in answer to an advertisement [ saw in a Manchester paper 
for a charge wireman, and I got the job in preference to about 
30 Manchester wiremen. When I produced my references 
and testimonials, of which 1 had a good many, one of the 
firm, with a twist of his moustache, said that he did not 
take any notice of testimonials ; had they done so previous 
to this they would not have been in the fix that they were, | 
as the work that they had in hand had been completely 
bungled up. It took myself and another young fellow 
nearly nine months to make it passable. 

I had occasion to go to a place called Hale, in Cheshire, 
to fit up some fittings in a private house, and I had on this 
occasion to cut out all the joints in the house that I could 
find, as they were only dry joints : not one was soldered, and 
a lot of them had been hot due to arcing. However the 
job was passed at first I could never make out. I remember 
also not long ago a fire originated in an insurance office in 
Manchester, caused through a double-pole ironclad switch, 
where a screw got loose in the mechanism of the switch 
and got fused to the cover, in which position I found it on 
testing. | 

I could write a whole book on these defects. However, 
in conclusion, I would warn intending users of electric light 


- and machinery to consult a good electrical engineer of repute, 


who will see that everything is of the best material and the 
workmanship of the finest; although it might cost more at 
first, it will be lasting and safe, as I know that such installa- 
tions are working now that I have fitted up 14 years ago. 
I think this is a very fair trial for an installation, and it 
might be 14 years more before it will want renewing. 

The electrical trade will never be in a flourishing condition 
if some of our leading electrical engineers do not move in the 
matter and protect the electrical industry. 

| Ne-Nen-Hor. 


* Hygienic ” Telephones. 


We have repeatedly refused to grant the Sterling Tele- 
phone and Electrical Co. (formerly the Berliner Telephone 
Manufacturing Co.), the privilege of advertising themselves 
by drawing us into correspondence in the Press. However, 
with your permission we will grant them the favour this 
time. ] 

Mr. Birnbaum states that for “ weeks past" his firm 
have advertised and offered for sale their Hygienic telephone, 
and claims it to be the first hygienic instrument ever offered 
to the British public. He accuses us of ** bluff " when we state 
that we have given our attention to hygienic telephones for a 
long time past. 

Many of your readers will, no doubt, still have in their 
possession our catalogue, 1899 edition, on pages 1219 and 
1204 of which we illustrate and offer for sale a G.E.C. 
Hygienic telephone which was made under licence of a 
patent belonging to the late Mr. W. E. Langdon, telegraph 
superintendent of the Midland Railway, and Past-President 
of the Institution of Electrical Engineers. 

Mr. Birnbaum was pony not in the telephone business 
as early as 1899, which may account for his mistake in con- 
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sidering as “ bluff " what, after all, proves to be his own 
lack of knowledge. 
. fur The General Electric Co., Ltd. 
. P. P. KIPPING, 
Commercial Manager and Engineer, 
Telephone, Telegraph and Signalling Department. 
London, E.C., | | 
Orlober 16th, 1905. 


Booth's Circus. 


In re Mr. Johnson's letter on this subject, it would be 
interesting to have further particulars of the alleged 
failure, such as the crossing where it was tried, the 
diameter of the circus, whether the ordinary traffic also was 
similarly treated, the method of points and turnouts, &c. 
Nobody will, of course, contend that the diameter of the 
circus is not a matter of importance. It seems to be that the 
dimension should be of the order D = d x zn where d 
is a fixed minimum diameter for any circus, + a 
coefficient, and n the percentage of time wasted, as 
determined by the experts of the Traffic Commission. 
Thus the diameter would increase with the traffic. I 
am having thrust upon me all manner of obstructions 
anent this circus idea, and have been compelled to the con- 
clusion that 90 per cent. of our fellow men have no 
imagination, and hence are simply dull driven obstacles to 
progress of any sort. One gentleman says it will cost money 
to enlarge circuses, having already forgotten that the circus 
idea is primarily intended to save 30 millions sterling by 


spending three. Another brilliant intelligence assures me that 


I am a fool to accept the Traftic Commission's figures of 30 
and 40 per cent. delay of traffic at- the bad crossings. He 
says the men who had to do the timing were not capable of 
accuracy, and himself evolved from his obstructive, and I 
fear obstructed interior about 5 per cent. delay, thus, in fact, 
denying there was any delay at all. 

As regards the principle involved, it is, of course, perfectly 
obvious to all but the above and his kind that no actual 
curvilinear circus is necessary. A circus within the meaning 
of the principle might be a rectangle of four streets sur- 
rounding a huge block of buildings. "The principle of the 
circus would be secured by the rule that all traffic into and 
in those four streets should be clockwise, and, generally, 


Where an actual circus should be enlarged it would 


appear reasonable to make it of large size so that 
a building might occupy the central area if too 
large to be wasted, as some might think, on a garden, 
though a central lake in which to lay up for the winter cer- 
tain steamboats might approve itself. As so few appear 
willing or able to take a serious view of this suggested means 
of traffic easement, it might add dignity to the idea to sur- 
round the central area with statues of notable London 
County Councillors, to whose endeavours the present 
crushing burden of rates for which so little can be shown 
is due. | 

W. H. B. 

Westminster, 


Oclober 17th, 1905. 


An Overcrowded Profession. 


It is my first duty to say that your correspondent, Mr. 
Browne, is quite correct in assuming that no discourtesy 
was meant in my last letter. The fact is, the promoters 


of the University Engineering Journal, of Birmingham, - 


have endeavoured to chronicle all the developments and 
Improvements in connection with the Applied Science 
Section of the Midland University, and for this reason, 
believing that they are doing good work for the cause of 
higher technical education, they are quite willing to send 
their publication to those interested in University education 
for engineers. 

It is somewhat difficult to answer the question conceru- 
ing a certificate in engineering at this University. The 
course ijs devised for four years. It includes the usual 
subjects for lectures and laboratory instruction taken for 
B.Sc. in Engineering in the London, Victoria or other 
Universities. — In addition there are large workshops 
(fitting, turning and patteru making, a foundry and a 
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siniths’ shop) for practical instruction. Some months in 
each year are spent in practical work, because the usual Uni- 


 versity course is for three years. 


There is to my knowledge only one college in England 
which has ever given a complete practical and theoretical 
training for five or six years, and that is the Admiralty 
College at Keyham, Devonport. This instruction is certainly 
far better than that of any college in America or Europe, 
but the course of instruction is only open to an occasional 
few outside those engineers entering the Royal Navy. The 
fact that most of our greatest marine engineers have passed 
through Keyham speaks for itself. Birmingham seems to 
be following almost identically on the Keyham lines. 

I hope that when I can find time to do so the courteous 
editors of the ELECTRICAL Review will allow me to con- 
tribute some notes on both the Keyham and Birmingham 
systems of technical education, as ] am sure that they will 
Serve as a guide to those who have to formulate schemes of 
instruction for engineering.students. In conclusion, I may 
assure your correspondent that it is my firm belief that four 
years at Birmingham will enable a competent student to 
obtain a good situation. 

The Editor, 


The University Engineering Journal,” | 
Birmingham, Ocloler 15th, 1905. 


Re-Winding a Motor. 


I should like to know if any of the readers of the ELEC- 
TRICAL REVIEW could give me any experience and results of 
having used a series-wound motor, and convertiug it into 
a shunt motor ; with the only alteration of taking out the 
series spools and replacing with shunt-wound spools of same 


H.P. made by another firm. 
S. R. 


Jerry Wiring. 


I enclose one of many similar joints cut out of a large 
mill installation during the past few days. These Joints are 
insulated with one layer of adhesive tape, a No. 16 wire 
carrying 3 amperes, with jointe as sample. : 

If you could publish a sketch or photo in your valuable 
paper, showing the joint as sent, it would, no doubt, interest 


. vour readers, and, at the same time, give an idea of the 


class of work being turned out by certain so-called elec- 
tricians. 


Huddersfield, October 16th, 1905. 


[The “joint” is one such as we have many times illus- 
trated in the past, but, unfortunately, they do not lend them- 
selves to satisfactory reproduction. This one simply consists of 
two little hooks on the ends of the wires (which have apparently 
been bared with a piece of hoop-iron) ; these are hooked 
together, dabbed with some sort of compound, and half- 
covered with a scrap of tape. Language fails adequately to 
condemn this kind of thing. It is on a par with the crime 
of carrying friction matches into a fiery pit. One can 
sympathise with the company that insured the’ mill, and 
congratulate it upon the providential escape of the mill from 
fire, but the architect or other person who was responsible 


H. Moss. 


. for accepting and passing such work deserves to be pilloried. 


The stocks were a most salutary institution of olden time, 
and it is a pity they are no longer used.— Eps. E.R. ] 


Lead-Covered Wire. 


In last week's Review we noticed a letter from Mr. 
Whipple with reference to wiring with lead-covered wire, 
which, he mentions, has been greatly favoured by Lancashire 
engineers. 

It has always been somewhat of a mystery to us why this 
system of wiring, particularly with twin lead-covered wire, 
has not been used to a much greater extent than it has. 
For our own part, we have used it very largely for many 
years past, and invariably with great success. In fact, on 
only one occasion in some 15 years' experience have we had 
any trouble at all due te breakdown, and on that occasion it 
was due to rats having bitten through the lead covering 
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and the insulation. Even this occurred in a large provision 
warehouse, where rats might be expected to be plentiful and 
large. 

From our experience, we think Mr. Whipple is wrong in 
stating that lead-covered wire is hygroscopic—at any rate, 
except as regards an inch or two at the end of a run of 
wire. Our experience has been that it is far more water- 
tight even than a screwed barrel system of wiring, as even 
then water almost invariably collects in the tubing, and 
eventually rots the insulation. We have had twin lead- 
covered wire installed in swimming baths, cold storage 
rooms and similar places for years without a penny having 
been spent on upkeep or repairs, and even in the vat room 
of a large brewery, where there is a continuous acid distil- 
lation on the walls. This, we think, is sufficient proof 
that lead-covered wire is not hygroscopic, and also that it is 
quite permanent as a protection for the insulation. 

Of course, another important point is the first cost of an 
installation, but here twin lead-covered wire shows up very 
well. Generally speaking, the cost is not higher than for 
casing and capping, although, of course, this largely depends 
on the particular installation. 

We should be glad to give you any further particulars as 
to our experience with this system of wiring, and, in con- 
clusion, may mention that it has had the approval of every 
fire insurance company with whom we have come into 
contact, and also of the supply ponies for pressures up to 
240 volts. 

Trusting this information may be of interest to Mr. 
Whipple— 

Tyler & Freeman. 
London, Oclober 17th, 1905. 


The Truth About Gas. 


My letter to you of the 3rd inst. does not seem to have 
been relished by the Journal of Gas Lightiny, judging by 
the way I am criticised. 
doing all it can to hamper the progress of -electric lighting) 
no doubt imagines that gas, having superseded tallow candles 
and oil lamps, is to be the light of the future. This is a 
strange -delusion, as it is a well-known fact that gas as an 
illumivant is on its last legs, and before very long will be 
extinct. 

For outside lighting, incandescent gas is of no use what- 
ever, us round each street lamp is a circle of sickly green 
tight, which not. only has a depressing effect on everyone, 
but is a dismal failure as far as the lighting of the street is 


«concerned. 


Those bigoted persons who abuse electric light simply 


. becauge they have interests in gas companies are more to be 


pitied than blamed, as some men will swear black is white 
if it is to their advantage. 

In a street lighted by electric ares everything is shown up 
clearly, and people can be recognised a good distance away, 
there being no dark spaces between the lamps as in the case 
of incandescent gas. | should like to escort some “ vassy " 
men round Bradford on a windy night, and show them the 
poor shivering mantles trying hard to give a steady glimmer, 
and failing miserably. It is quite worth a visit to Bradford, 
if only to see its gloomy streets, which being “lighted " by 
incandescent gas, are in a state of semi-darkness. Nine 
miles away is Leeds, its streets brilliantly lit by arc lamps. 
Here are two towns that are close together, and might well 
be taken as examples of light and darkness. I maintain 
that gas for street lighting is a failure, though it is verv 
useful in cellars, alleys, &c. 

An Old Reader. 


The Design of Instraments and Meters. 


We are plensed to note that ** O. K.” in his letter in your 
issue of October 13th, asks us two definite questions with 
regard to our “ Inkless" Recorder. Had he done this in 
the first instance, much of your valuable space would have 
heen saved. To these questions we will reply as briefly as 
we can. 

As regards his first question, “I wonder if the makers 
imagine that switchboard makers and users wish to com- 


plicate unnecessarily the wiring of their switchoards ?" the 


The above-named paper (still . 


* 


answer, needless to say, is * No." The question which we 
fancy “ O. K.” really wished to ask, but for some reason or 
other does not, is this: **I wonder if the makers admit that 
they are unnecessarily complicating an otherwise simple 
(though admittedly unsatisfactory) apparatus like the ordi- 
nary “ inky recorder." To this question also we can reply 
emphatically, ** No.” 

“0. K.'s" second question is as to whether we “ Think 
that a pen using fluid ink, if decently designed (and such 
things do exist) is preferable to an ‘inkless’ pen, with all 
its attendant complications.” 

We have nothing to say against the design of recorder 
pens ; in fact, we have used and are still using Jar ge numbers 


of them. Thoy have a very difficult task to perform, and, 
all things considered, they are many of them really 
marvellous. 


Would not “QO. K.” consider the * Hay motor," which 
labours along with the time-honoured penny ‘bus, ** decently 
designed ?" And yet, strange as it may appear, there are many 
people who seem to prefer the petrol motor- bus, in spite of 
all ** its attendant complications." 

We do not know whether * O. K.” has taken advantage 


of our offer, and has inspected one of these recorders at the 


Olympia Exhibition. If not, we have much pleasure in 
renewing it, and would remind him that this is the last 
week of the Exhibition. We would also venture to suggest 
that on a future occasion he would save trouble were he to 
examine an apparatus before discussing its merits rather 
than afterwards. 
Everett, Edgcumbe & Co., Ltd. 
KENELM BpucumBE, Director, 


Westminster, Orfober 17th, 1905. 


l cannot but admire the way in which ** O. K.” defends 
a “ forlorn hope.” Had he had some 8 or 9 inky recorders 
to look after for nearly two years, as I have done in the past, 
he would appreciate a praiseworthy and successful effort 
to do without ink and all &/s ‘attendant complications, and 
would be loudly singing on the opposite side to that on which 
he is croaking at present. 

His contention about the complication of wiring seems 
peculiarly foolish. 

lt would be about as sensible to say that one must not 


“have more than, one light for illuminating the switchboard, 


because of the complex nature of the wiring required for 
two or three !! 
I could say a good deal more on this vexed question of 
* complications," but refrain. 
Owl. 


BUSINESS NOTES. 


The Milan International Exhibition. 1906.—We 
have been requested by Mr. Arthur Serena, Hon. Executive Com- 
missioner for Great Britain at the Milan Exhibition of 1906, to 
state that H.M. the King of Italy will offer prizes to the extent 
of £1,600 to exhibitors. "This amount will be divided as follows: 

1. A prize of £200 for automatic safety couplings for railway 
rolling stock. 

2. A prize of £200 for the best method of testing high voltage 
electric currents without danger to the operator. 

3. A prize of £400 for the best and most original exhibit of 
machinery or manufacturing process. 

4, A prize of £200 for the best established method of distributing 
healthy and pure milk in centres of population. 

5. A prize of £400 for the best type of popular dwelling adapted 
to the climate of northern Italy. 

6. A prize of £200 for motor boats. - 

In addition to the foregoing, a national prize of £200 will be 
given to the public institution or private society which during 
the last ten years has been most successful in the work of 
reclaiming waste lands in mounfainous districts, and in the im- 
provement of pasturage. 

These special inducements to exhibiting will doubtless possess 
attraction for British manufacturers, inventors and others, who 
should without loss of time address themselves for further particu- 
lars to the Hon. Executive Commissioner of the British Section, 
1 and 2, Oxford Court, Cannon Street, London, E.C. 


France.—The report of the Société Lilloise d' Eclairage 
lectrique, of Lille, for the last financial year shows a profit of 
12,404, which admits of a dividend of 6 per cent. 
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Brush Contracts, — The following orders have been 
booked by the Brush Electrical Engineering Co, :— 
Mansfield Light Railway (per J. G. White & Co.) one watering and rail. 
cleaning car, 
Victoria Jubilee Technical] Institute, Bombay, 80-xw. dynamo for educationa 
General purposes. 
W. Baird & Co., electric coal-cutter. 


For Sale,—Mxssns. Percy HUDDLESTON & Co. will, 
on November lst, offer for sale by auction the patents, designs and 
stock-in-trade of the British Prism Globe Electrica] Co. (in 
liquidation), at Sheffield, The Postmaster-Genera] is inviting offers 
for the sale of old Post Office stores, Further details appear among 
our advertisements to-day. 


Trade Announcements, —MEssRs, CLARKE, CHAPMAN 
AND Co., LTD., have decided to Open an office at 21, Mountstuart 
Square, Cardiff, to deal with the whole of the South Wales district. 
This decision hag been arrived at on account of the extension of 
their electrical business in that district, and also on account of the 
success of their “ Woodeson ” water-tube boiler and « W oodeson " 
Pumps on the North-East and West Coasts. Mr. George Winn, 
who has heen at the company's Gateshead Works for some 12 years, 
will take charge of the Cardiff office on and from November 1st 

We hear that Mr. A. E. BLowkER, who has been connected with 
tlie electrica] trade for the last 15 years, is now representing the 
Lonvon ELECTRICAL FITTINGS Co., Lrp., of Roberts W orks, Hamp- 
stead Road. This firm is doing a big business in high-class electric 
light fittings; it also has some good specialities in accessories, 
and is he London depót for the Wandsworth Electrical Manu- 
facturing Co., of Birmingham, Whose switches and other materia] 
it is handling, . 

The Wa DSWORTH ELECTRICAL MANUFACTURING Co., Lr», 9 
St. Paul's Square, Birmingham, the makers of the « Wandsworth " 
switches, wall plugs and other accessories, have appointed Mr. 
J. E. GLEDSON, 25, Eldon Square, N ewcastle-upon-T'yne, to repre- 
kent them in the Newcastle district. The Power Appliances 
Co., 22, Renfield Street, Glasgow, are their representatives for 
Scotland. The London addregs of the firm is Roberts Works, 
Hampstead Road, N.W. 

Messrs. W, p. Dennis & Co., of Albert Buildings, 49, Queen 
Victoria Street, E.C., have been appointed sole agents for Great 
Britain and the Colonies by Les Ateliers du Roeulx, Le Roeulx, 
Belgium, who are manufacturers of railway material, including 


» goods trucks, &c., tanks of large 


capacity, oil Cups and grease boxes, turntables and switches, bridges, 
Poles and iron construction, points, crossings and signals, hydraulic 


and gas apparatus, and castings of all kinds. 


The Union ELECTRIC Co., Lrp., announce that the address of 
their office in Glasgow has been transferred to 12, Waterloo Street, 
Glasgow, where it is in charge of Mr. Alexander Morrison, who is 
the company’s representative for Scotland. Mr. M orrison has had 


considerable experience in the heavier lines of electrical engi- 


neering, having served his time with Messrs. Mavor & Coulson, and 
subsequently been in the employment of Messrs. Haddow & Co., 


contractors, of Glasgow, and finally engaged i 
ment of the Glasgow Corporation, 


n the tramways depart- 


The registered oflices of the PRINITIVA Gas AND ELECTRIC 
LiGHTING Co. op BUENOS AYRES, LTD., are now at 153, Leadenhall 


Street, E.C. 


The DrREcT SPANISH TELEGRAPH Co., LTD., have just opened an 
oflice in Cardiff at 33, Merchants’ Exchange (Bute Docks), which is 
in direct communication with their cable system between England 


and Spain, via Bilbao. 


€ STIRLING BOILER Co., LTD., have removed their Glasgow 


office to their head office at Motherwell. 
The Kingsway Ceremony,—The apparatus controlling 


the gates of K ingsway was furnished by MEssns. ELECTROMOTORS, 


solenoid self-starting switches into circuit, thus starting the motors 


trip switches, thus bringing the Winches to rest, The solenoid 


self-starting switches were of the Sturtevant Co. make. 
Visit of Employés to Olympia,—A trip was arranged 


for the employés of MEssRs. FERRANTI, Lrp. to visit Olympia 


Electrica] Exhibition on Saturday, October 14th. A party of 170 
men assembled, leaving Manchester at midnight on Friday by 
the Great Central Railway. Messrs. Ferranti, Ltd., contributed 


towards the general expenses of the trip, provided breakfast on 


arriva] in London, and & luncheon in the restaurant of the 


Some of the party returned on Saturday evening, while others 


deferred their departure until the following day. The trip was 
eminently Buccessful, and will, it ig boped, Prove to be of edn- 
cational advantage to the employés of the firm. 


Bankruptcy Proceedings, — Tuoy s HiLL, electrica] 
engineer, 94, Vicarage Road, Wolverhampton.—Receiving order 
‘made October 9th, on debtor’s own petition. 

WALTER BINNS.—In the matter of Walter Binns, of -Stanhope 


House, Frizinghall, carrying otf business at 25, Cheapside, Bradford, 


. 


Vol. 57. No. 1,456, OcroBEB 20, 1905.] 


THE ELECTRICAL REVIEW. 


683 


Yorkshire, as a contractor, a meeting of creditors (the Yorkshire Post 
says) has recently been held. At that meeting, although a trustee was 
appointed to take charge of the estate, the statement of affairs was 
not ready ; but since then creditors have received such a statement 
from the Official Receiver, Mr. C. L. Atkinson. This puts the 
liabilities expected to rank at £13,658 6s. 4d., and the assets are 
estimated to producea similar amount. The petition in bankruptcy 
against the debtor was filed by a creditor, and the debtor does not 
admit insolvency. The debtor's explanation of his position is that 
he has been a railway contractor for the last 25 years, and has 
always had an office in Bradford. In 1902 he projected the Mex- 
borough and Swinton Tramways and the Saddleworth and Spring- 
head Tramways, in Lancashire, and applied to Parliament for the 
necessary powers, which he ultimately obtained. He then (he 
States) entered iuto an agreement with the New General Traction 
Co., Ltd., who agreed to take over his rights and powers in connec- 
tion with the Mexborough and Swinton scheme at the price of 
£20,000, to be paid £10,000 in cash and the remainder in fully paid 
shares in the company to be promoted by them for the purpose of 
constructing and working the Mexborough and Swinton Tramways. 
The promotion of that company, the debtor further says, fell through, 
and the business in connection with it was suspended last year. 
Then the debtor entered into negotiation with other people with 
the object of inducing them to carry out the scheme. He states 
that, about a year ago, he approached Mr. Godfrey C. Isaacs on the 
subject, and an arrangement was made that Mr. Isaacs should form 
& cumpany or syndicate to construct and work the Mexborough and 
Swinton Tramways, paying the debtor for his rights £15,000 in cash 
and £10,000 in shares in the company, when formed. The debtor 
says he executed a power of attorney to Mr. Isaacs to act for him and 
to discharge his liabilities in connection with the promotion of the 
Mexboroughand Swinton Act of Parliamentand any othercosts and ex- 
penses he had incurred in connection with it, and any balance remain- 
ing of the purchase price. The tramways are now in course of 
construction by the National Electric Construction Co., acting under 
the instructions of Mr. Isaacs. The debtor says he has not received 
any portion of the cash and shares, nor received any statement of 
liabilities which Mr. Isaacs bas paid on his behalf, and that he is 
unable at present to pursue the matter further in consequence of 
Mr. Isaacs’ temporary absence abroad. With reference to the 
Saddleworth and Springhead Tramways Act, in which the debtor 
had a half share, the construction of the tramways has not yet been 
begun; in fact, the scheme has not advanced beyond the stage of 
obtaining the necessary Parliamentary powers, though, it is stated, 
he has sold his share in the concern to his partner for £2,000. 


Dissolutions and Liquidations, — MEssns. NEWMAN 
WILKINSON & Horacm F. Smon, of 43, Mincing Lane, E.C., have 
dissolved partnership, Mr. Newman Wilkinson retiring. Mr. 
Horace F. Simon will carry on the business of general electrical 
engineers as heretofore, under the style of Horace Simon & Co., at 
the same address. He will attend to all debts of the old firm. 

ELECTRICAL SUPPLIES, RUBBER & EBONITE Co., LTD.—4A meet- 
ing is to be held at Oxford Court, Cannon Street, E.C., on 
November 20th to hear an account of the winding up from the 
liquidator, Mr. C. F. Elles. 

P. J. DRISCOLL .& Co., electrical engineers, Portland Street, 
Wardour Street, London.—Messrs. P. J. Driscoll and C. Balbiani have 
dissolved partnership. 

Crypro Works Co., Ltp.—A meeting isto be held on November 
14th at 79, Mark Lane, E.C., to hear an account of the winding up 
from the liquidator, Mr. Elles Hill. 

ELECTRIC Licht [INSURANCE AND MAINTENANCE Co., LTD.— 
Meeting to be held November 14th at 79, Mark Lane, E.C., to hear 
an account of the winding up from the liquidator, Mr. Elles Hill. 

F. Parkin & Co. india-rubber, asbestos and enginc-packing 
manufacturers, Moorside, Cleckheaton.—Messrs. F. Parkin and 
W. H. B. Flather have dissolved partnership. Mr. Flather will 
continue the business under the old name and will attend to debts. 

W. F. Mason, Lrp.—In the Vacation Court on llth inst, the 
petition of Mason's Gas Power Co., Ltd., for the winding-up of this 
company, was ordered to stand over for a week to permit of an 
arrangement being carried out for the payment of the creditors. 


Catalogues and Lists.— Messrs. SIEMENS Bros. AND 
Co., Lro., Westminster, S.W.—A very useful blue binder, strong 
and of attractive appearance, has been received from this firm for 
filing their various blue pamphlets and circulars as issued. Two 
recently published: pamphlets, upon whose excellent get-up and 
arrangement the firm’s publicity department is to be congratulated, 
have also been received ; one gives a finely-illustrated account of the 
Siemens works at Stafford, with many recently taken photographs ; 
the other gives descriptive particulars and pictures of direct 
coupled continuous current Siemens generators for lighting, power 
and traction. A third publication, being an illustrated price list of 
Lilliput arc lamps, has also been issued; it has red covers, and 
when further lists are issucd a red binder to hold these will be 
distributed. 

Messrs. W. T. Grover & Co, Lrp., of Trafford Park.—A 
new joint box list, and also a handy little booklet of 95 pp., 
containing electrical miniog rules and data. These have 
been compiled with a special view to portability, and the giving of 
à maximum of information in the minimum of space. The minin 
data booklet is very timely because this branch of electrical ae 
ig undoubtedly becoming of greatly increased importance, and it 
certainly contains a great deal of valuable matter. The joint box 
list is a four-fold card giving illustrations and prices of a number 
of Glover's single, concentric and multicore joint boxes. The 
company will send a copy of either publication to anyone 
interested. 


Epison & Swan UNwrrED ErEcTRIO Lieut Co., LTD., London, ` 
E.C.—A very fine and complete catalogue showing with excellent 
illustrations a variety of artistic electric light fittings. This is 
Section VI. of the company's publications, and it will be needed 
during this season by many engineers, architects and contractors. 
We may refer to it later next week. 

Forest City Evectrric Co.,3, Gore Street, Piccadilly, Manchester. 
—A small 8 pp. pamphlet giving “ A few plain facts about rail bonds”; 
the “Forest City" protected bond, its manufacture, method of 
fixing, and its advantages, are described, (andifa list is given of 
tramway systems in the United Kingdom on which such bonds are 
used. l 

THE SIMPLEX STEEL ConpuiT Co., Lro., Birmingham.—Leafict 
describing their watertight station junction and bracket boxes, a 
large number of which are used in the wiring of the Metropolitan 
and District Railway Stations. Large quantities:are also being 
supplied for colliery service. Copies of this leaflet will be sent on 
application to the company. : , 

Mkssrs. JAMES LuMB & Sons, Evulcan Street Works, Elland.— 
Circular relating to Siemens’-Martin “Evulcan ” steel castings. 
The company’s cast-steel wheels have been employed on the Halifax 
tramway system with very satisfactory results. 

The GENERAL ErEcTRIC Co. Lrp., are circulating a handy 
Whist marker as a novel form of keeping their “ Robertson” Wytelite 
Lamps before engincers and the public. 


LIGHTING AND POWER NOTES. 


Aston.—On October 5th ‘a L.G.B. inquiry was held 
relative to the application of the T.C. for a loan of £50,000 for the 
E.L. undertaking. It was explained that the loan obtained in 1902 
had been exceeded by £20,000, the main items of excess being 
£8,515 in respect of cables, and £5,362 spent on motors and free 
wiring. With regard to the balance of £30,000, that was for the 
extension of the power station and plant. There. was no 
opposition. 


Australia.—SypbNry.—At the last half-yearly meeting 
of the Empire Electric Light Co., the chairman, Mr. Robert Imray, 
in moving the adoption of the report and balance-sheet, stated that 
during the half-year under review, 22 per cent. more energy was 
sold than in the similar period of last year. A dividend at the 
rate of 6 per cent. per annum was declared, £1,000 placed to the 
reserve fund, and the balance carried forward. 


Barnes,—The U.D.C. has decided to allow consumers 
of energy for power and heating the following discounts off their 
accounts :—6,000 units and under 8,000, 20 per cent.; 8,000 units 
and over, 25 per cent., when those amounts are reached monthly. 


Brandon.—The U.D.C. has received. from the County 
of Durham Electric Power Distribution Co. a request for consent 
to their application to the B. of T. for a prov. order; it was 
pointed out by the company that unless consent was given at 
once it would be too late, but the Council has decided to await a full 
report from a committee. The company has offered to supply 
energy when available for public lighting at 37s. per lamp per 
annum. EE 


Brixham.—The B. of T. will not allow Messrs. Edmund- 
son's Electricity Corporation to run n.T. cables along the road from 
Kingswear, and in consequence the Corporation is unable to carry 
out its scheme for lighting the public lamps with electricity, the 
tender of £500 for which was acccpted in September last. At the 
time of inquiries the Brixham Gas Co. offered to provide 200 Kern 
burners and undertake the public lighting for ten months’ lighting 
over five years at an annual sum of £400, a difference of £160 per 
annum on their original tender. It has now been resolved to accept 
this latter tender, and also to support the application of the Gas 
Co. for powers to lay down plant and undertake the supply of elec- 
tricity for lighting and motive power in Brixham, subject to certain 
agreements. 


Buckingham.—The local E.L. company has reduced . 
the price of energy from 8d. per unit to 7d., with a rebate of 5 per 
cent. : 


Burslem.—The T.C. has fixed the following prices for 
energy for power:—Up to 500 units per quarter, 2d. per unit; 500 
to 1,000, 14d. ; 1,000 to 5,000, 14d. ; 5,000 to 10,000, 1jd. ; 10,000 to 
25,000, 1d.; 25,000 to 50,000, 3d. ; above 50,000, 4d. 


Carnarvonshire.—The hauling by road of some of the 
machinery to the works of the North Wales Power and Traction 
Co. has resulted in considerable damage being done to drains and 
culverts. The C.C. surveyor has presented a report to the Council, 
in which he states that a claim for expenses incurred during the 
six months ended July 8th last amounting to £1,269 has been sent 
in. The claim has not been satisfied yet, but the company has 
promised to pay. Nearly all the drains and culverts over which 
the heavy traffic passed were broken or damaged. ' Some of the 
castings hauled weighed about 14 tons, apart from the weight of 
the traction engine and wagons. The Councilhas accepted plans 


* showing the route of the transmission lines from the power house 


to Quellyn Lake, and the branch line to the Dinorwic Quarries, 
also showing the transmission line from the power house to the 
Oakeley Quarries, plans of road crossings, and designs for showing a 


safety device for crossing roads. 
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_Castieford.—The B. of T. recently asked the U.D.C. 
whether it proposed to carry out an E.L. scheme under the prov. 
order, and whether any company or person had intimated that they 
proposed to apply for an E.L. order. The Council on October 11th 
decided to reply that it was its intention to find the capital for a 
schome, and to lease the undertaking. 


. Chester-le-Street.—The County of Durham Electrical 
Power Distribution Co. has again asked the R.D.C. to consent to 
the County of Durham Electric Power Supply Co.’s application 
to the B. of T. for permission to use overhead maius, it being 
pointed out that the two companies are in reality one financial 
interest, but have separate statutory powers. If consent were 
granted, energy would be supplied by the company at 34d. per unit, 
less 5 per cent.. A member bas given notice to move that the 
application be acceded to. 


Continental Notes.—lrALv.—Application has been 
made to the Cosenza prefectural authorities to install a hydro- 
electric plant on the River Ampolino at San Giovanni, for the 
operating of an electric tramway between Cosenza: and Cotrone, and 
for lighting purposes at Silani. 

FRANCE.—An clectric power station is being erected at St. Denis, 
and thé machinery to be installed consists of four 5,000-Kw. turbo- 
alternators, to generate three-phase current at 25 cycles, 5,000 
volts. A 300-kw. D.c. set is also to be put down for excitation 
purposes. i 

An electric power station is to be constructed at Brest. 

GERMANY.— We learn that Messrs. Brown, Boveri & Co. have 


recently -constructed for the Rhenish-Westphalian power station a ^ 


steam turbo-generating set, which is direct-coupled to a 5,000-x w. 
alternator and a p.c. machine of 1,500 xw. The set is designed for 
a Speed of 1,000 r.p.m. 

From the Elcektrotechnische Zeitschrift we note that on April 1st, 
1904, there were 1,028 eentral power stations in operation in 
Germany, seven times as many as there were 10 years ago, and 89 
moze than for the previous year. Tho 1,028 plants are divided over 
993 localities; 313 belong to the municipalities, nine to the State, 
and 690 to private individuals or companies. There are 14 of 
which the ownership is not indicated. Eighty-two per cent. of the 
plante supply continuous current. 4 


Dumfries.—Fully £3,000 worth of electrical machinery 
and buildings were destroyed by fire at Dalskairth Mansion House, 
near Dumfries. All the electric plant was ruined, and Mr. Campbell, 
the engineer, received serious burns. The fire was caused by 
some oil on the engine becoming ignited. 


. Dunfermline.—The Fife Electrie Power Co. is nego- 
tiating svith the T.C..in regard. to supplying electricity ; and the 
National Gas Engine Co., of Manchester, has offered to put down 
suction gas plant, generate electricity, and pay interest, depre- 
ciation and sinking fund, at jd. per unit, or considerably below the 
terms of the Fife Co. 


Edinburgh.—A recommendation has been made by the 
E.L. Committee that condensing plant be provided at Dewar 
Place station, at a probable eost of £13,000, and at M'Donald Road 
station, at a probable cost of £28,500; that authority be granted 
to make arrangements with the N.B.R. Co. to take water from the 
Union Canal for condensing at Dewar Place station ; and that pro- 
vision be made in the Bill which is to be promoted in Parliament, 
for powers to take water from the Water of Leith, for the M’Donald 
Road station. It was stated that it was proposed to lay a 30-in. 
pipe from Port Hamilton, and draw the water from the Canal to 
Dewar Place, whence it would be returned to the Canal by pipes 
leading to Port Hopetoun. Against the capital charge involved— 
about £845 per annum—there would be a saving on the coal bill and 
the water bill, and an increased output. In all £2,360 would be 
saved, as against the £845 of outlay. The N.B.R. Co. would require a 
certain sum per annum—4130 had been indicated— for the use of 
the water. As regarded M'Donald Road, there would not be the 
same immediate economy, and against this scheme there would be a 
saving in coal and other things, amounting to £1,955. The T.C. would 
require to go to Parliament to get powers, and it will he necessary to 
obtain increased borrowiug powers or meet the cost out of revenue. 


It has been agreed that a report on the subject be printed and 
circulated. 


-Falmouth.—Electric light cables are now being laid 
throughout the town. 


Blaenau Festiniog.—The T.C. on Friday decided to 
engage Mr. Yate, manager of the local E.L. Co., to maintain and 
light the public lamps for £50 for the season, in lieu of appointing 
a lighting superintendent. 


Gellygaer.—The U.D.C. on October 12th considered the 
F.L. question, and it was decided to apply for a prov. order. 


Gomersal,—The U.D.C. has decided not to oppose the 
application of the Electrical Distribution of Yorkshire, Ltd., for 
powers to supply electricity in the Council's area. 


Gravesend.—In view of the plant at the Corporation , 


clectricity works being fully loaded, the engineer and surveyor have 
been directed by the T.C. to submit reports for a scheme of 
extensions. ' l | E 

The T.C. has instructed the electrical engineer. to report on the 
proposed adoption of a free-wiring scheme. 


Grimsby.—The T.C. has resolved to expend £9,500 on 
extensions to the electricity works, and also £8,500 on mains 
required to supply the G.C. Railway Co. with energy for lighting 
and power. 


Hindley.—The Electricity Sub-Committee has recom- 
mended the U.D.C. to make arrangements with the Lancashire 
Electric Power Co. for the working of the E.L. order. 


Horsforth.—The U.D.C. has decided to negotiate with 
the Yorkshire Electric Power Co., with a view to ascertaining 
whether the company would be prepared to undertake to put into 
operation the E.L. Order obtained by the Council, and upon what 
terms. ; . 


Hudderstield.— Parliamentary powers are to be sought 
by the T.C. for the wiring of houses for lighting purposes and 
the supply of energy to authorities outside the borough. 


Hulton Colliery.—Referring to our recent note to the 
effect that an electrical installation had been put down at the 
Hulton Colliery Co/s new Pretoria Pits, Mr. W. Bolton Shaw, 
electrical engineer to the collicry, informs us that ihe elec- 
trical installation at these pits (officially known as the Nos. 3 and 


_ 4 Atherton Pits) was put down some three years ago. ` Considerable 


extensions are now being carried out, including the transmission of 
about 300 Kw. by overhead wires at 3,300 volts to other pits on the 
colliery. 


Ince.—Wigan T.C. has asked the U.D.C. whether it 
will entertain the idea of transferring tbe E.L. order to the Cor- 
poration, and a sub-committee has been deputed to ascertain the 
terms upon which Wigan would be prepared to take over the order. 
The B. of T. has intimated that it is not likely that any further 
extension of time will be granted. | 

India. —Mvssoonre.—From Jndian Engineering we learn 
that the Municipal Board has applied for a loan of Re. 7,30,000« rom 
the Government for the Mussoorie hydro-electric water supply and 
lighting scheme. l J 


Llangollen.—The U.D.C. has again deferred its 
decision regarding the adoption of an E.L. scheme, for further 
investigations to be made. Tbe Lighting Committee had 
visited Liverpool and Hoylake and inspected the street lighting 
there, and reported that “with gas at the price,” incandescent gas 
was cheaper than electricity. | E | 


London.—Ha»xrsrkAD.—The B.C. has resolved to alter 
its eharges for energy for private lighting from 6d. per unit, one 
hour maximum demand, per half-year, and 24d. after, to: Maxi- 
mum demand system, during two winter quarters, 6d. for two hours 
and 14d. after, and for the two summer quarters a uniform rate of 
14d. per unit; flat rate system, 4d. per unit. l 

BERMONDSKY.—The B.C. has resolved to apply to the L.C.C. for 
sanction to a loan of £5,390 for the following extensions ‘to the 
plant at the electricity works :—500-Kw. steam dynamo, £2,950 ; 
switchboard extensions, £325: boiler, £1,800; piping, £215; con- 
tinvencies, £100 ; total. £5,390. 

BarversEa.—A breakdown occurred at the B.C. electricity 
works on Saturday last at 9.15 p.m. This, we are informed, was 
caused by the armature of a 750-Kw. turbo-generator failing at a 
time when it was supplying three-quarters of the total output. 
The supply was resumed at times varying from 10 to 45 minutes to 
various sections of the network. 

Fonuax.—The auditor of the electricity accounts has pointed 
out to the Joint Finance and Electricity Committee that there is 
no authority in law for the combination of the electricity and 
destructor undertakings as a single enterprise. He further states 
that the electricity revenue is charged with the cost of maintaining 
the dust destructor, and the general rate is charged, and the elec- 
tricity revenue credited with the value of the work of destroying 
refuse. Another point raised is the cost of providing the electric 
lamps and pillars for public lighting, which has been treated in the 
accounts as a charge upon electricity revenue ; the cost of provid- 
ing the lamps should be transferred to the general fund. The 
charge for arc lamps is nt present £25, out of which all capital 
charges, maintenance, &c., are provided. ‘Ihe Committee has 
agreed to revise its system of book-keeping to meet the auditor's 
views. 

From Mr. A. J. Fuller, the borough electrical engineer, we have 
received a well illustrated and nicely printed pamphlet, giving par- 
ticulars and general information on electricity for lighting, heating, 
cooking, ventilating, and motive power purposes. It has been 
prepared for circulation among intending consumers in the 
borough. 


Louth.—With reference to the refusal of the L.G.B. to- 
grant a loan of £17,000 for the establishment of an electricity 
undertaking, the T.C. has resolved to ascertain whether the time 
for carrying out the prov. order will be extended. If so. leave to 
transfer it to a private company will be sought. 


Mexico.—Application has been made to the Mexican 
Government by the Compagnie Miniere de Guadalupe de Los 
Reyes to put down a water-power plant on the River Piaxpla, in 
the San Ignacio district. The electrical energy generated is to be 
utilised in the ore-smelting works of the company. 

—— 


‘(Continued on page 639.) 
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WIDNES-RUNCORN ELECTRIC TRANS- 
PORTER BRIDGE. 


SOME time ago we recorded the formal opening of the electric 
transporter bridge which has been constructed over the 
River Mersey, between Widnes and Runcorn. This type 
of bridge has attained considerable prominence of late, 
several having been constructed abroad, while in addition to 
the Widnes bridge there is one under construction at New- 
port; a few particulars of the arrangement, therefore, 
especially as regards the electrical system, may be of interest 
to our readers. 


The bridge itself is a handsome structure of the stiffened 


suspension type, with two main girders at a height of 
82 ft. above high-water level. The span of the bridge is 
1,000 ft. A trolley 
runs along the gir- 
ders, from which a 
travelling platform 
is suspended by 
steel wire ropes, the 
platform or car 
being at such a 
height that when 
it is brought to 
rest at the ter- 
minals vehicles and 
passengers can pass 
on to it directly. 
The platform is 
capable of ac- 
commodating ` 300 
foot passengers, at 
the same time as 
four two-horsed 
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wagons, and the 
trip across occupies 
2+ minutes. 

The trolley is 
carried on 32 
wheels, of which 
16 run on each 
rail, and is 


driven by motors 
mounted in the 
centre of the 


Enp View OF BRIDGE AND CAR, SHOWING POWER HOUSE. 


trolley, which receive power from a generating station on 
the bank. 

The bridge was constructed by the Arrol Bridge and Roof 
Co., of Glasgow, to the designs of Messrs. J. J. Webster, of 
London, and J. T. Wood, Liverpool. The accompanying 
illustrations show the bridge and the transporter car. 

The contract for the supply and erection of the electrical 
plant was placed by the Widnes and Runcorn Bridge Co. 
with Messrs. Mather & Platt, Ltd., of Salford Ironworks, 
Manchester, who have made a special study of the electrical 
working of bridges, two swing bridges over the River 
Weaver (described in our issue of February Ist, 101), as well 
as the rolling bascule bridge at Barking, having been equipped 
with electrical plant by them ; and the experience thereby 
gained has enabled them to introduce improvements on the 
methods previously used in the case of transporter bridges. 
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The power house is erected within the left-hand tower, 
on the Widnes side of the river, and contains the whole of 
the generating plant, which is driven by two gas engines made 
by Messrs. Crossley Bros., Ltd., each capable of developing 
75 B.H.P. The cylinders are 16 in. in diameter, with a 
stroke of 21 in., and run at a speed of 210 r.p.m.; the gas 
is supplied from the Widnes town gas mains. The 
engines are fitted with the usual silencers and water-cooling 
pipes, the water supply being obtained from a large tank 
fixed at the top of the engine house. Either of these engines 
is capable of providing the whole of the power necessary to 
work the bridge, the other set being held in reserve. 

To each engine is directly coupled a Mather & Platt 
multipolar dynamo of. 48 Kw. capacity, capable of giving a 
continuous output of 90 amperes at a pressure of 525 volts: 

when running at 

210 r.p.m. The 
. engine room also 

contains a booster 

consisting of motor 
and generator 
directly ^ coupled : 
this is used for 
boosting the pres- 
sure when charging 
the accumulators, 
and also for main- 
taining the voltage 
on the line, -and 
equalising the load 
on the generating 
dynamos. The ac- 
cumulator referred. 
tois shown in our 

view on. p. 638;. 

it is placed in a 

room above the 

engine room, and 

consists of 245 

cells supplied by 

the Chloride Elec- 
tric Storage Co., 
having a capacity of 

90 amperes for one 

hour. The cells are 

mounted on insu- 
lators carried on suitable stands. In the corner of the engine 
room is the main switchboard, arranged with three panels : 
one for the dynamos, with the necessary main and regulating 
switches and measuring instruments; the second for the 
accumulator cells and booster, similarly fitted up : and the 
third panel for the feeding and lighting circuits. 

From the switchboard the two main supply cables are led 
up by the tower, and across to the main girders of the 
bridge, where they are attached to two overhead T-shaped 
conductors, which are carried by insulators below the cross 
girders of the bridge ; from these the current is collected by 
trolley arms, whence it passes down to the controlling 
apparatus in the driver's cabin, which is placed on the top 
of the transporter car. The regulating apparatus consists of 
a circular type controller, by means of which the starting, 
regulating and stopping of the motors on the travelling 
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trolleys are effected. From the controller cabin the wires are 
led straight- up-to the motors; which are fixed on cross 
girders connecting the pairs of trolleys, 
which run .on the continuous main 
girders of the bridge. The motors 
are of Messrs. Mather & Platt's steel- 
clad entirely-enclosed type, as shown here- 
with, and are capable of developing 35 
B.H.P. each, when supplied with current at 
a pressure of 500 volts; they drive 
by means of gearing and shafts- the 
driving wheels of the trolleys, and 
are arranged also to act as brakes 
for stopping the car. As shown 
in our views, the motors are entirely 
exposed to the weather. The control 
abin also contains a small switch- 
board with the requisite switches 
and instruments for the information 
of the driver. 

In addition to supplying the plant 
for the power, Messrs. Mather & Platt, 
Ltd., have also supplied and erected 
the electric lighting installation of 
the bridge; this consists of five arc 
lamps in each of the four lanterns at 
the summits of the towers, and incandes- 
cent lamps in standards on the approach 
roads on either side of the river, as 
well as the necessary lights on the car itself, and in the 
waiting rooms and offices on the landing stages. 


REVIEWS. 


The Insulation of Electrical Machines. By H. W. TURNER 
and H. M. HOBART. London: Whittaker & Co. 1905. 
Price 10s. 6d. net. 

This work deals with a subject which has hitherto received 
less consideration than any other point in the construction 
of dynamo machinery. Other materials, such as magnet 


steel, armature stampings, copper, &c., have been the subject 
investigation, 


of progressive scientific resulting in a 


cm 
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continuous improvement in their quality, whereas insulating 
materials have been largely. neglected, owing, probably, to 


View OF MOTOR AND TROLLEY. 


the fact that their scientific treatment offers greater 
difficulties than is the case with other substances. 

In the preface, the authors remark that the insulation of 
cables is the only case in which the use of insulation 
materials has been reduced to some degree of exactness. 
Against this, however, we would point out that the insulation 
of cables does not usually have to withstand the mechanical 
stresses and frequent heating and cooling te which the 
insulation of machines is subject, and is consequently a 
simpler matter to deal with. 

[n defining the “insulation” of a given material, the 
authors point out that this depends on two qualities, the 
ohmic resistance and the disruptive strength. The values 
of these two qualities. are not necessarily high in the same 
substance; in fact, the authors mention that generally a 
substance having high ohmic resistance will have a lower 
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disruptive’ strength than one ‘the ohmic resistance of ‘which 
is lower. . A high:disruptive strength. appears to be of 'more 


INTERIOR OF CAR, AND DRIVER’S CABIN. 


importance than high ohmic resistance, and consequently a 
high voltage test is better than a measurement in megohms 
of the insulation resistance of a machine. 

The authors describe and illustrate various apparatus for 
testing insulation, and give a number of curves, taken ex- 
perimentally, showing the electrical characteristics of various 
insulating substances. 

In a chapter on the properties of-insulating materials, 
some curves of a most interesting nature are! given, showing 
the energy losses.in insulating materials under different 
conditions, as welli as 
the energy losses in the 


armature insulation 
o; two Westing- 


house 5,000-Kw. alter- 
nators. 

In a chapter on 
silk and cotton-covered 
Wires, a curve is given 
showing the per- 
centages by which 
the average com- 
mercial double cotton 
covering increases the 
weight. of copper wire. 

This is a useful 
curve for- estimating 
the weight of d.c.c. 
wire for ordering, as in 
the case of the smaller 
sizes of wire’ the 
weight of the cover- 
ing forms an appre- 
ciable proportion of 
the total weight. 

Some curves are 
also. given showing 
prices of insulated 
wire in “shillings per 
kilogram,” -a curious 
mixture of units. <A 
number of chapters are 
devoted to descriptions 
and tests of various 
insulating materials, 
such as mica, micanite, 


ambroin, impregnated papers and cloths, &c., all of which 
contain useful information for the dynamo designer. °, , 

The recommenda- 
tions of the Standard- 
isation Committee of 
the American Insti- 
tute of Electrical 
Engineers for speci 
fications relating to 
insulation tests of 
machines are given, 
and appear to us 
to be the best we 
have yet seen. In 
particular, their 
remark that one 
megohm is sufficient 
insulation resistance 
for any machine 
should be noted by 
those engineers who 
are in the habit 
of specifying such 
insulation resist- 
ances as 25 megohms 
or more. 

A valuable feature 
of the book is 
that it brings to- 
gether the results of 
the investigations of 
all the principal 
workers, while it dis- 
closes to us the ex- 
tremely backward con- 
dition of knowledge on the subject, and shows the 
necessity for extended work in the field of experiment and 
investigation. Q^ 'W.. H. 
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ACCUMULATOR LOCOMOTIVES. 


For the purpose of removing excavated material and taking 
in! the. cast-iron segments, sleepers, rails, and other 


PART OF ENGINE-ROOM, SHOWING Gas-DYNAMO, BOOSTER AND SWITCHBOARD. 
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materi ] required in the construction of the Great Northern, of steel, and are so arranged that they join the portion 
Piccadilly and Brompton Tuhe Railway, two electric loco- ^ carrying the battery ; the latter rests on the Jarrah wood 
motives worked by storage batteries are employed, floor in two divisions, separated by a lattice girder frame, 
The locomotive the top of which 
bodies are 50 ft. supports a series of 
6 in. in length sloping doors cover. 
over the buffers, ing the batteries, 
and 49 ft. 8 in. These were supplied 
over the body, ? | / dá by the Chloride 
and are constructed — : VON Electrical Storage 
of. steel with a ~r i NE Co., Ltd., of Clifton 
flooring of Jarrah Junction, Man- 
wood. The floor chester, and consist 
frames are of of 80 cells of the 
channel steel 9 in. C.W. type, with 
x 93$ in. x 4 in., a normal discharge 
the side sills being of 179 amperes, 
5.6. x 9o m v ; and a maximum 
+ in. steel girders, A m emergency rate of 
The width is & ft., an WA D cata > ot} 500 amperes, the 
and the height pm TN i - £i —— Y total available 
from rail level ib ieee = / we LN a) lam — aes >" energy bein 
to tops of cabs — 224 x S X By A 230,400 watt- 
9 ft. 6 in. hours. 
-- At each end there The plates are 
IS a drivers cab contained in lead- 
fitted with a British lined wood boxes 
Thomson - Houston with lids. The 
master controller., total weight of each 
and one cab is ex- locomotive is about 
tended in length so GVIEW OF Moron AND GEARING? TRANSPORTER BRIDGE). 65 tons, of which 
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ACCUMULATOR LOCOMOTIVE WITH CovEns RAISED, 


SHOWING BATTERY. 
BATTERY Room TRANSPORTER BRIDGE). 


NORTHERN PICCADILLY & BROMPTON 


ACCUMULATOR Locomotive. 


as ito laccommodate the controlling apparatus, air com- 31 tons represents the weight of the batteries. There are 
pressor and air receiver. The cabs are constructed entirely two motors, wound fori160 volts. The; free running speed 
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on the level when hauling a load of 60 tons is from 7 to 9 
miles per hour. | 
.. Each locomotive is fitted with automatic centre-coupler 
buffers and Westinghouse air-brake. Both were built by 
Messrs. Hurst, Nelson & Co., of Motherwell, the clectric 
equipment being supplied by the British Thomson-Houston 
Co., Ltd., of Rugby. 


~ 


LIGHTING AND POWER NOTES. 


———- a a 


(Concluded from page 634.) 


Morley.—From the Corporation’s annual abstract of 
accounts, it appears that the net deficit on the electricity works for 
the year ended March 31st last was £1,241, as compared with 
£957 for the previous year. The balance of profit carried to net 
revenne account was £605, as compared with £831. Financial 
charges were :— £981 interest on loans, £76 bank interest and £789 
transferred to the sinking fund. 


‘Ossett.—Referring to our. note last week, a deputa- 
tion from the Corporation has since waited upon the B. of T., and 
the latter has now granted the Corporation sufficient time to put a 
small plant into operation. 


st. Mellon's.—The U.D.C. has appointed a Committee to 
confer with the promoters of the scheme for supplying energy to 
Rhymney Valley, which is in the arca of the Council's district. — 


South Afriea.—JonaNNESBURG.—Ej]ectric power. con- 
sumers have largely.increased, and the T.C. has now approved of 
the tariff being amended to a minimum rate of 1s. 3d. for each 
one-third H.P. » 

East Lonpon.—The electrical engineer has been instructed by 
ihe T.C. to report :—(1) As to the amount of energy at present 
available for power purposes; (2) as to the amount of energy for 
power consumed at the present time; and (3) upon the prospects o 
the demand for power in the future. 


Swanage.—The Bournemouth aud Poole Electricity 
Supply Co. is negotiating with the U.D.C. with a view to an 
arrangement being come to for the company to obtain a prov. 
order for lighting and power purposes within the district. 


Swinton and Pendlebury.—A new agreement between 
the U.D.C. and the Lancashire Electric Power Co. for clectric 
lighting has been arrived at. A continuous supply in bulk is to bc 
guaranteed at prices varying, according to demand, from £6 per kw. 
per annum to £3, plus 4d. for cach unit supplied. The maximum 
price to consumers for lighting is 4d. per unit, for power 24d., 
and for public lighting 24d. 


Todmorden.—The new electricity works of the Tod- 
morden Corporation were opened last week. The chairman of the 
Electricity Committee, Mr. Handley, started the engines, and the 
Mayoress switched on the supply. The works were designed by Mr. H. 
Waring, borough electrical engineer, and have cost about £18,000; 
Messrs. Bruce Peebles & Co. have supplied two dynamos, one of 
150 Kw. capacity and one 75-Kw.; and tbe cables have been laid by 
Messrs. W. T. Glover & Co., Ltd., of Trafford Park, Manchester. 
Consumers will be charged by the Corporation at the rate of 5d. per 
unit and 1s. per quarter meter rent. Ip connection with the new 
works the Council has provided a refuse destructor and buildings 
at a.cost of between £5,000 and £6,000. The destructor is one of 
Messrs. Meldrum Bros.' well-known type. 


Whitehaven.—The T.C., after making various inquiries 
where;free wiring is carried out, has decided not to adopt the 
system. 


Widnes.—At the meeting of the T.C. on October 11th, it 
was} reportcd that the time limit for carrying out the E.L. 
order, which had been transferred to the Mersey Electric Supply 
Co., expired on August 15th. It was also stated that the company 
was prepared to go forward with the scheme, and to refund the 
cost of a further application for power to transfer. It was decided to 
apply for these powers. l 


Wisbech.—In consequence of a letter received from the 
L.G.B., the contract with the National Electric Construction Co. 
bas been revoked. 

The T.C., on the recommendation of its E.L. Committee, has 
decided not to abandon its prov. order, but to apply for a 
further order under the E.L. Acts, amending the order of 1901, 
whereby the period for carrying it into effect, should be extended, 
and also to enable the Council to transfer the undertaking to some 
company for the purpose of supplying energy within the borough, 
and to open fresh negbtiations with the National Electric Con- 


tion Co. or 8 


financial responsibility. 


ome other company, the latter to take over the - 


TRAMWAY AND RAILWAY NOTES. 


Belfast.—The opening of the new electric tramway 
system has been provisionally fixed for November 14th. That will 
be only two weeks over the stipulated period for the conversion of 
the lino. There is still a good deal of the overhead work to be 
done, but extra gangs have been put on to push forward the work 
as vigorously as possible. The power machinery is well forward, 
but the building, will not be completed for a week or two. Prac- 
tically 46 miles of track are ready for the electric cars. 


Bournemouth.—The completion of the tramways was 
celebrated on Tuesday by the opening of the line to Christchurch. The 
line extends 34 miles through picturesque scenery to the terminus at 
Christchurch, within a few minutes’ walk of the historic Priory 
Church, and there are 54 miles of track. The main trunk line of 
the system, part of which through the centre of Bournemouth is 
conduit, covers 10 miles, and connects the county borough of 
Bournemouth with the county borough of Poole and with the 
ancient borough of Christchurch. The new line to Christchurch 
will be used chiefly for pleasure purposes, as many thousands of 
visitors go to Christchurch during the summer months to inspect 
the interesting Priory Church ; and some idea of the number may 
be obtained from the fact that the admission fees to the church 
average annually over £700. 

The Corporation altered the route previously suggested, carrving 
the lime from tho south-eastern extremity of the borough, and 
crossing the River Stour by a new bridge. The contract for the 
construction of the permanent way was carried out by Messrs. J. G. 
White & Co, of College Hill, London, and their price was 
£39,000, whilst the overhead apparatus was erected by the British 
Electrical Equipment Co. ‘lhe bridge is the work of the Yorkshire 
Hennebique Construction Co., and is 350 ft. in length Xx 29 ft. 6 in. 
in width, whilst the widest span is 41 ft., and other spans 25 ft. 
Tests made two days previously. with loaded cars on the bridge 
proved entirely satisfactory. : TE 

The 34 miles of tramways to Poole cost the Bournemouth Cor- 
poration £120,000; 14 miles of tramways in the borough of 
Bournemouth cost £260,000 ; and the 34 miles to Christchurch cost 
between £50,000 and £60,000, making a total of £440,000. There 
are altogether 21 miles of tramways. Already from the Bourne- 
mouth line, after two years’ working, a surplus has accrued of 
£17,800, after payment of intcrest and redemption of capital. «Last 
year the receipts were £56,000, or an average of 1s. per car-mile, 
the expenses £33,592, and the gross profits £22,731, equal to 
4'68d. per car-mile. The passengers carried equalled the population 
of Bournemouth 167 times over. 

The opening ceremony on Tuesday commenced at 1.30 with 
a procession of seven gaily decorated cars, headed by 
the saloon car, from the Square to Christchurch. The pas- 
sengers were the Mayors and Corporations of the three boroughs 
of Bournemouth, Poole and Christchurch, with their wives 
and other ladies, also representatives from Branksome, a number of 
officials, and leading electrical engineers, who came bv special 
train from London at the invitation of Messrs. J. G. White & Co., 
of London, the permauent way contractors for the whole of the 
Bournemouth system. | At'T'uckton Bridge, which is a new structure 
for tramway purposes, the Mayoress of Bournemouth declared the 
bridge open, and the Mayor of Christchurch (Col. Monckton) wel- 
comed the visitors, and again at Christchurch Town Hall the 
Mayor of Christchurch extended welcome, which was acknowledged 
by the Mayor of Bournemouth (Ald. J. Elmes Beale, J.P.) and the 
Mayor of Poole (Mr. F. W. G. Watkin). The outward and return 
journeys were accomplished without hitch or accident of any kind 
on the system, but, unfortunately, when at Boscombe on the return 
journey, a horse attached to a victoria, in which two ladies were 
riding, shied and collided with the second tramcar; but the occu- 
pants of the carriage, although thrown out, escaped witbout serious 
injury. The guests, on arrival at the Square, proceeded to the 
Winter Gardens, where the Mayor and Mayoress of Bournemouth 
held a reception, and congratulatory speeches were made. In the 
evening Messrs. J. G. White & Co. entertained the Bournemouth 
Corporation and the Corporations of Poole and Christchurch at a 
banquet at the Grand Hotel, Bournemouth. 


Bournemouth-Swanage.—The Poole T.C. has given 
its consent to a scheme which is about to be promoted for a light 
railway to be constructed, starting from the County Gates, Bourne- 
mouth, and running through Branksome Park and Sandbanks to 
Studland and Swanage, a distance of some 8 or 10 miles. 


Bradford.—The Corporation has determined to lay down 
a traction cable from the junction of Thornton and City Roads to 
Whetley Lane at a cost of £1,890,and to provide a booster in connec- 
tion with it at a cost of £400. In view of an increased demand for 
motor-trucks, the Corporation has decided to obtain three addi- 
tional electrical equipments, including 35-H.p. motors, controllers 
and accessories, at a cost of £185 each from the British Westing- 


house Co., Ltd. 


Continental Notes.—HorLAND.—According to the 
Kolnische Zeitung, the Holland-American Construction Co. has 
been registered at Rochester, with a capital of 31,000,000, for the 
purpose of constructing light electric railways in Holland. 
The company has undertaken to build a network of electric lines of 
a total length of 115 miles. The lines are to traverse the country 
in a south-easterly direction ffom the North Sea to the German 
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frontier. Mr. J. George Kaelber, who has obtained a concession 
for the construction of the railways, is at the head of the new com- 
pany, which, in addition to American capitalists at Rochester, 
Pittsburg and New York, is also said to include Mr. J. H. Lukach, 
of London.— Financier. 


Geneva Tramways Co.—The traffic receipts for the 
month of September, 1905, amounted to 222,367 fr.—an increase 
over the corresponding period of 1904 of 14,515 fr. | 


Huddersfield.—Vrom a financial statement relative to 
the Corporation tramwnys for the six months ended September 
30th, it appears that the capital outlay to date is £414,667. The 
miles run are 886,791, against 864,306 last year. The income is 
£38,299, or 10°36d. per car-mile, against 10°38d. last year. The 
total working expenditure amounts to £19,010, or 514d. per car- 
mile, compared with 5°16d. last year. The gross surplus is 
£19,288, or 5:22d. per car-mile, the same as last year. The rent of 
leased lines (Linthwaite) amounts to £603, interest on capital to 
£0,730, and redemption of debt absorbs £4,875, making a total of 
£12,258, leaving a net surplus of £7,031, or 1:90d. per car-mile, 
against 1:61d. last. year. 


Irlam.—' he U.D.C. has decided to approach the Salford 
T.C. and the South Lancashire Electric Tramways Co. with regard 
to the provision of electric tramways through the town, connecting 
Manchester with Warrington and Liverpool. 


Leeds.—The tramways permanent-way department is 
carrying out an experiment which, if successful, will result in the 
saving of thousands of pounds to the ratepayers, and municipalities 
will consequently await the result with the kecnes*: interest. The 
“life” of the tramrail in the days of the horse-drawn trams was 
computed at 12 or 15 years, but with the accelerated service of 


electric cars and the increased weight of the latter, the question of, 


renewiug the rails frequently has become a serious item of ex- 
penditure. Renewals are at present effected by taking up the rail 
and its concrete bed, but the new scheme aims at superimposing a 
new rail upon the “foot” when the old one is worn out, without 
disturbing the concrete. The invention has been hrought out by 
the * Homapac" Co., Leeds, and the rails for the experimental 
section in Otley Road, Headingley, a distance of about 150 yards, 
are being supplied by Messrs. Motley & Green. By means of a 
large and heavy travelling press, the new rail is made to clasp the 
“foot” on which it lies, and it can be easily removed when desired 
by eutting away the clasps. If successful the scheme will bring 
about a great revolution in the laying of tramlines. Details of the 
system are at present wanting. Obviously, however, the new 
detachable rail could not be fixed to existing bases, and it will not 
be possible to convert lines laid on the old system. 


Leith.—Recently the current on one of the cars ran to 
earth, and the bell connected with the circuit-breaker on the car 
failed to riug. ‘There was a general stoppage for two hours until 
a careful examination led to the car in question being identified as 
the cause of the breakdown. 


Lineoln.—The electrification of the City of Lincoln 
tramways has been in progress about four months, and is now 
nearly completed. The scheme adopted is that known as the G.B. 
surface contact system, and Messrs. Griffith & Co., engineers, 
London, have been entrusted with the work at Lincoln, the con- 
tract price being £20,000. The agreement contains a clause binding 
the contractors, in case the system does not succeed within a certain 
period, to convert the tramways into an overhead trolley system 
free of cost. Cars, costing each approximately £600, have been built 


for use on thelines by the Brush Electrical Engineering Co., at 


Loughborough ‘They are constructed to carry 22 inside and 36 
outside passengers each. 


Liverpool-Southport Railway.—Lieut.-Col. Druitt's 
report to the B. of T. on the accident at Hall Road has been pub- 
lished. The report states that the collision was due to inadvertence 
in leaving the points in a wrong position, disregard of rules on the 
part of signalman W. Boote, and to disregard of rules and reckless 
driving on the part of W. Rimmer, driver of the express. The 
luspector remarks on the necessity, at all times, of complying 
exactly with all rules and regulations; punctuality and fast 
running must always give way to safety requirements. 


Llanelly.—Th^ South Wales Power Co. has under con- 


sideration an extensive scheme of clectric traction between Llan- 
cllv. Burry Port and Loughor. 


London. — HackxEv. — The B.C. has withdrawn its 
opposition to the overhead trolley system so far as relates to the 
Lea Bridge section, which extends from the county boundary to 
the existing tramway terminus. This is to meet the wishes of 
Leyton U.D.C. 

OvEn-nRIPGE Tramways.—The question of tramways over the 
bridges was discussed at a conference held on the 11th inst. at the 
Guildhall between representatives of the L.C.C. and the City Cor- 
poration. The proceedings were private. 


Lowestoft,—The T.C. hag received. from the B. of T. 
sanction to borrow the following sume in connection with the tram- 
ways :—£12,694, permanent way, buildings, &c. ; £2,581, electrical 
generating plant ; £2,965, cars. 
e nsséssment;oi the unüertaking: has beén fedüced from um 
to £350. 


Macclesfield.—Subject to details of the plans, the supply 
of energy by the Corporation and the clauses of the proposed Dill 
being satisfactory, the T.C. has decided to support the East Cheshire 
Tramways Co.’s scheme for electric tramways from Macclesfield to 
Hazel Grove, through Poynton and Adlington, and an extension 
from Cheadle Hulme through Bramall to Poynton. 


Manchester.—Two “inner circle" tramway services are 
about to be started by the Manchester Corporation. The first wil! 
be along Whitworth Street (east and west), Deausgate, St. Mary’s 
Gate, Market Strect, Piccadilly and London Road, passing the 
Oxford Road, Knott Mill and London Road railway stations, and 
going within short distances of the Exchange and Victoria stations, 
For some time past cars have run from Oxford Street, along Bruns- 
wick Street, to Ardwick Green ; it is now proposed to continue this 
service along Higher Ardwick, &c., to Corporation Street. At first the 
cars will, from this point, run to Albert Square, and thence to 
Oxford Street, completing the circle. The committee has in view 
the opening of another route from the end of Miller Street, and 
Parliamentary powers are to be sought in the coming session for a 
line down New Bridge Street, connecting with the Bury New 
Road line. These circular routes will be a great convenienco to 
people wanting to reach the railway stations, and may remove the 
necessity, which some people consider to exist, fora "tube" line 
underground. The Tramways Committee has decided to increase 
the number of covered double-decked cars, being satisfied that, 
for all-Cround purposes and the Manchester weather (especially 
in winter time), they are the most serviceable, and produce a better 
financial return. At present about 24 of these cars, all of the 
largest size, are in use, and in a week or so the number will be 
doubled. Before the end of the year about 75 covered cars will be 
available for public service. The committee has adopted a suitable 
cover for the smaller cars, by way of experiment. 

The much-delayed Manchester and Altrincham extension, through 
Sale and Timperley, is likely soon to be begun, and hopes are 
entertained that next spring may witness the opening for traffic. 
The widening of Crossford Bridge across the River Mersey has 
been arranged. Up to that point the Stretford lines are already 
carried, and those to connect with Sale and Altrincham, on the 
Cheshire side, will be laid concurrently with the bridge improve- 
ment. From a pointon the main road a branch line will be carried 
along Northenden Road as far as the Industrial Schools, and 
ultimately to Northenden village and Gatley, where a junction 
will be effected wi h the Stockport system of tramways. 

The T.C. proposes to promote a Bill authorising the construction 
of additional tramways in nine streets in the city to Moss Side 
Longsight, Clayton and Moston. 


Midlothian.—The application of the National Electric, 
Construction Co., Ltd., for consent to the construction within the 
county of Midlothian of an electric tramway from Edinburgh to 
Queensbury, has been remitted back to the Suburban Committee of 
the County Council. 


Perth.—On Tuesday and Wednesday last the electric 
tramways were inspected by Mr Trotter, on behalf of the B. of T. 
It was understood that the results of the examination were satis- 
factory. 

The T.C. has decided agaiust running cars on Sundays. 


Ramsgate.—On Friday last, Colonel von .Donop, 
Inspector of the B of T., resumed the inquiry into the accident on 
August 3rd, when a car, with several passengers, fell over a cliff. 
The inquiry had been adjourned for the attendance of the driver of 
the car, L. W. Lloyd, who went over the cliff with the car, and was 
seriously injured. Lloyd, now called, said the car suddenly gained 
impetus at the summit of the hill, acquiring a pace of from 6 to 
10 miles an hour. He tried his utmost to use the sand-box 
apparatus, but not a particle of sand fell on the linc. He thought 
he might have checked the car and possibly have brought it toa 


standstill in another few yards, but it left the lines, and he was 


thrown off and recollected nothing more. The accident was not 
caused by his too suddenly applying the brakes. He could not 
account for the wheels skidding. The sand-box apparatus was 
useless at places where the lines curved, because the sand did not 
then fall on the rails. | A conductor, named Woodward, who 
examined the rails after the accident, said he found no trace of any 
sand having been put on the lines at the spot. The Inspector 


‘announced that the inquiry was closed. 


Sandgate,—With reference to the proposed scheme of 
clectric tramways from Folkestone to Hythe through Cheriton and 
Sandgate, the U.D.C. has decided to report favourably to the other 
local authorities in the area on the scheme of the National Electric 
Construction Co. 


Southend-on-Sea.—The T.C., on October 10th, decided 
to extend the electric tramways to Shoeburyness. The entire cost 
will be £67,250, but the exact sum chargeable to the light railways 
depart ment will be £51,250, the balance being for road i sale e- 
ments, &c. 


Tipton.—The U.D.C. has rejected the plans submitted 
by the Tramway Co. in reference to the reconstruction and electri- 
fication of the line betwcen Dudley and Wednesbury, and has 
requested the company to prepare amended plans which the Council 
can accept. A committee has been formed with executive powers 


_ to see that the track.is properly laid and to act in conjunction with 


the surveyor (Mr. Jewkes, who is to act as engineer on behalf of the 


` Council) in sottling any matters of dispute that may arise. 
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Wilmslow-Cheadle. — On sentimental grounds, t.e., 
the spoliation of the district, noise, dust and turmoil, and the intro- 
duction of trippers, Wilmslow U.D.C. has rejected a recommendation 
approving of the scheme of electric tramways between the town and 
Cheadle. 

Handforth U.D.C. has also disapproved of the scheme on the 
same grounds, while Cheadle and Gatley U.D.C. has decided to 
take such steps as may be deemed necessary to oppose the scheme. 


TELEGRAPH AND TELEPHONE NOTES. 


French Cable Co.— According to a Paris dispatch to 
the Morning Post from their correspondent, the French Government 
are to help the French Cable Co. in their financial difficulties. 
Some of the cables are in urgent need of repair which the company 
is at present unable to effect. In view of the national importance 
of the enterprise, the Government is now preparing an arrangement 
under which the company’s capital is to be first reduced, and sub- 
sequently increased by the issue of new shares guaranteed by the 
State. The lines are to become Government property aftcr a 
certain time, but will still be worked by the company. The scheme 
will be submitted to Parliament early in the coming autumn 
session. 


Japanese Telegraph Restrictions Withdrawn.—The 
Great Northern Telegraph Co., Ltd., notify that they have been 
advised by theJapanese Telegraph Administration that all restrictions 
imposed upon telegrams exchanged with Japan, Korea and Formosa, 
as well asthe military censorship at Nagasaki, have been withdrawn 
from 16th inst. 


Telegraphie Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED. 
Trinidad-Demerars (No. 1) Aug. 26, 1901 .. 
Domínica-Martinique .. May", 1902.. 

St. Lucia-Martinique .. May", 1902.. 
Cayenne-Pinheiro "T v cá 24 .. Aug. 18, 1902 .. 
Reissa-Issa (Yemen) Camaran T P .. Oct. 22, 1902.. 
Tarifa-Tangier .. m x Jan. 18, 1904.. 
Closed P eaer r aa Feb.9, 1904.. 

Port Arthur-Chifu .. Mar. 9, 1904.. 
Jamaica-Colon .. as Es Jan. 5, 1905.. 
Cadiz-Tenerif  .. s July 20, 1905 .. 
Cotonon-Grand Bassam.. Oct. 4, 1905.. 

LANDLINES. 

Puerto-Barrios eo os oe se ee oe July 28, 1902 .. ee 
: Kertch-Sontehoum oe ee ae ee @e rai 27, 1904 ee oe 
Communication with Brazil ria Galveston .. July 18, 1905.. ‘ce 


Telephone Communication with the Continent.— 
According to a letter printed in the Liverpool Chamber of Com- 
merce Journal, the Postmaster-General says that direct telephonic 
communication between Liverpool] and Antwerp is not at present 
satisfactory, and that he understands the local exchange system at 
Antwerp is being reconstructed, and that the work will probably be 
completed in two years’ time. 

Similarly, the Postmaster of Liverpool states that, after 
September 1st, the restriction of the service of Continental tele- 
phony to Post Office subscribers only will be removed, and that the 

ational Telephone Co.'s subscribers connected with the Central 
Exchange will, from the date mentioned, bẹ permitted to speak to 
certain places abroad. 


Wireless Telegraphy.—The ss. Jnkosi, of Messrs. 
John T. Rennie, Son & Co.’s Aberdeen Line, which sails for Durban, 
Delagoa Bay, and East African ports, has just been fitted with the 
Marconi system of wireless telcgraphy, and the ss. Jnanda, of the 
same line, wil! be similarly fitted before she leaves on her next trip. 
These are the first passenger steamers going into southern latitudes 
to be so fitted. At present it will only be possible for communica- 
tion to be kept up as far as Las Palmas, except when the vessels are 
in touch with his Majesty's ships at sea or at Simons Bay. 

As a result of the experiments in wireless telegraphy which have 
been in progress for three years, perfect communication has been 
established between the Eiffel Tower and Chalons, Verdun, and 
Sainte Menehould. l 

A local paper says that the Marconi Wireless Telegraph Co. have 
decided to close their Chelmsford station and works, and the whole 
i is staff and plant will shortly be transferred to Dalston, 

ndon, 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Austria.—The municipal authorities of Klattau, Bohemia, 
are about to invite tenders for the establishment of a central elec- 
tric lighting etation in the town. 


eee —N oe Ist. One 200-Kw. 
namo, pipework and switthboard cxtensions for the Corporation. 
See " Oeil Notices” October dth. —— o Porno 


steam... 


LI 


Clacton-on-Sea, —November 6th. Gas engines and 


 dynamos, switchboard, mains, battery, meters, crane, and buildings 


for electricity works, for the U.D.C. See "Official Notices” 


to-day. 


Dundee.—October 25th. The Harbour Trustees invite 
offers for the supply and erection at the Craig Pier of three electric 
arc lamps and three electric incandescent cluster lights, with 
the necessary wiring, switches, &c. John Thompson, Harbour | 
Engincer. 


Edinburgh.—October 23rd. Arc lamps and posts for the 
Corporation. See “ Official Notices " October 13th. E 


Greenwich.—October 24th. The (Guardians invite 
offers for repairs to the batteries at their installation at Grove 
Park Workhouse, Lec, S.E., and also for maintenance of same, 
Particulars can be obtained on application to the Master. 


London.—October 25th. Wiring and fittings for the 
electric lighting of the Bandstand in Victoria Embankment 
Gardens for the L.C.C. See “ Otlicial Notices" October 6th. 


Mussoorie (India).—October 23rd. Supply and erec- 
tion of steel power pipes, water motors, alternators with exciters, 
switchboards complete, transformers, induction motors, pumps, 
workshop machines; also bare copper overhead mains, insulators, 
and lightning arresters,.arc and incandescent lamps, telephone 
equipment, workshop tools and general stores. See “Offcial 
Notices " July 14th. 


Stoke-upon-Trent.—November 1st. Re-wiring portion 
of the Workhouse and Cottage Homes, and replating the battery, 
for the Guardians. See “ Official Notices " October 13th. 


Spain.—November 27th. The Spanish Ministry of 
Pablic Works is inviting tenders until November 27th, for the 
construction of an electric tramway in Madrid, from the Konda de 
Valencia to the Glorieta del Puente de Toledo. Particulars may 
be obtained from, and tenders are to be sent to, La Direccion 
General de Obras Publicas, Madrid. 


Tynemouth.—November 2nd. One 165-Kw. traction 
dynamo for the Corporation. See “ Official Notices" October 13th. 


CLOSED. . 


Ashton-under-Lyne,—The T.C. has accepted the follow- 
ing tenders :— 


Messrs. Dick, Kerr & Co., Ltd., Belliss engine coupled to Preston dynamo. 
Méssrs. Babcock & Wilcox, Ltd., water-tube boiler. 
Messrs. W. B. Haigh & Co., Sugden superheaters. 


Bexley.—The U.D.C. has accepted the tender of the 


.British Westinghouse Co. for the supply of a 50-Kw. transformer, 


at £65 10s. 
Bradford.—A new shaft for the Corporation's No. 10 


Willans engine has been ordered from  Messrs. Willans and 
Robinson, at £266. - 


Burslem.—The T.C. has accepted the tender of Mr. 
E. M. Evans for wiring the Town Hall, baths, Surveyor's offices 
and the fire station, for the electric light, at £318 10s. 6d. 


Dewsbury.—The Joint Hospital Board has accepted the 
tender of Mr. G. J. Hood, of Dewsbury, for the supply and fixing 
of electric wall plugs with hand lamps. 


Exeter.—The T.C. has accepted the tender of Messrs. 
Hubber & Son, of Exeter, to install the electric light at the Higher 
and Lower Markcts, at £130 10s. 


France.—The French Post and Telegraph authorities in 
Paris have just given out contracts as follows :—La Compagnie des 
Trefileries de Havre, 100 tons of bronze wire, 2? mm. diameter, at 
3094 fr. per ton; and La Compagnie Generale d'Electricité, Paris, 
130 tons ditto, 24 mm. diameter, at 314 fr. per ton. 


Glasgow.—The Corporation has placed an order with 
Messrs. J. H. Walton & Co., Newcastle-on-Tyne, for a “Simplex " 
self-acting tramway rail grinder. 


G.W. Railway.—According to the Railway Times, the 
Great Western Railway Co. and the Metropolitan Railway Co. 


" have awarded contracts to the Metropolitan Amalgamated Railway 


. Carriage and Wagon Co., Birmingham. for the new rolling stock 


: being converted to electric traction. 


required for the Hammersmith and City Railway, which is now 
The electric motors and 
equipment will be supplied by the British Thomson-Houston Co. 
There will be 20 new trains, viz. ten for the Great Western 


: Railway Oo, and ten for the Metropolitan Railway Co., cath temin 


j Of six couthes, 
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Hammersmith. —The B.C. has accepted the tender of 
Messrs. J. & A. Law, of Glasgow, at £57 10s., to extend the hand- 
rail around the switchboard at the generating station. 


London.—IsLINGTON.—Thirteen tenders were received by 
the Lighting Committee for the supply of bituminous nutty slack 
coal for the generating station. The following were accepted :— 

Phillips & Co., Ltd., 10,000 tons, 2s. 6d. price at pit's mouth, 9s. 8d. price 
delivered. 


Charrington, Sells, Dale & Co., 3,000 tons, 2s. 5d. price at pit's mouth, 9s. Id. 
price delivered. 


Stoke NEwinaron.—At the meeting of the B.C. on Tuesday. | 


instructions were given for orders to be sent to Messrs. Bruce 
Peebles & Co., Ferranti, Ltd., and the Electrical Power Storage 
Co., Ltd., to proceed with their contracts in respect of sub-station 
plant, switchboards and battery. 


The Metropolitan Asylums Board received the following tenders 
on Saturday for electric lighting, power distribution, tire alarms 


and telephone installation, &c., at the South Eastern Hospital and 
Ambulance Station :— 


t 


Bromley & Batstone, 24-26, Holborn, E.C. (accepted) £4,894 


Buchanan & Curwen, 64, Victoria Street, S.W. is - 5,495 
Foote & Milne, Ltd., 66, Victoria Street, S.W. - 2 5,535 
Wenham & Waters, I atd., Croydon Tn E za 5,974 
Alliance Electrical Co., 28, Grafton Strect, W. ,027 
Glover, F. A., & Co., Ltd.. Vine Street, Clerkenw ell, E. C.. 6,500 
Drake & Gorham, Lid., 66, Victoria Street, S. W., s : 6,590 


Belshaw & Co., 68, Victoria Street, S.W. 
(Engineer-in-Chief's estimate, 25, 100. 


At the Board's meeting on Saturday the Works Committee 
reported having accepted the following tenders:— 


Repairs and renewals to electric storage battery at Grove Hospital, Pritchetts 
and Gold, £25. 


Re-arrenging a and re-wiring internal telephones at Head Office, Julius Sax and 
£ 


Rectification of electric and ordinary bell installations at Western Ambulance 
Station, ditto, £19 10g. 


Replacing negative plates in storage battery at Grove Hospital, Pritchetts and 
1o ry e 


Messrs. A. W. Penrose & Co. have receiv ed the contract for the 
following for the forthcoming new Liberal organ, the 7'ribune:— 
One passenger lift; one goods lift; one 5-ton crane; one new spaper 
conveyor capable of delivering 180,000 copies per hour; the main 


ME 16 motors; and, including the wiring, about 500 
ights 


` Oldham.—Messrs. S. Dixon & Son, Ltd., have received 
. an order for one Turner's patent automatic point controller, as 
sample, from the Oldham Corporation Tramways Department. 


Sydney, N.S.W.—The City Council has placed an order 
with the A.E.G. for the supply of 600 electricity meters. 


Taunton.—The T.C. has accepted the tender of Messrs. 
Allen & Son, of Taunton, for the supply of a tank for the electric 
light works, at £72 58. 


Victoria (Vancouver).—The City Council has awarded 
the contract for the supply of electrical plant for street lighting 
purposes to the Hinton Electric Co., the plant to be of the 
Canadian G.E.C. manufacture. The machinery is to be delivered 
within 75 days after signing the agreement, and it is expected: that 
the new plant will be in operation this winter. The figures 
were:—Canadian General Electric Co, $9,075, (Hinton Electric 
Co.) Canadian Westinghouse Co., $9,038. The tenders for wire 
were :—Hinton Electric Co., $22 per 100 lb. (accepted): the 
Canadian G.E. Co., $22 per 100 lb.; E.'G. Prior & Co., $24.80 
per 100 1b. 


Wolverhampton.—The Electricity Committee has 


accepted the tender of the Anjlo-Russian Oil Cv. for the supply of 
oil for (wo years. 


FORTHCOMING EVENTS. 


— 


To-day's Events.— iret Smoking Concert of the Electro-Harmonic Society. 

At 8 pan. ` Lecture at Olympia on * Telephones," by Mr. F. Gill. 

Saturday, October 21st.—At 7.30 p.m. Glasgow Technical College Scientific 
Society. Dr. H. Dyer on “ The Training and Work of Engineers in 
Some of their Wider Aspects.” 

Tuesday, October 24th.--At 8 p.m, Electrical Contractors’ Association (London). 
ae C. J. Beaver on *' Rubber used in the Insulation of Cables and 

ires,’ 

Wednesday, October 25th.—At 8 pm. Tramways and Fight Railways Associa. 
tion. “On Roller Bearings," by Mr. T. W. How 

Friday, October 27th.—At 6.30 p.m. Institution of Electrical Engineers (Glasgow). 
Fourth Annual Dinner at the Grosvenor Restaurant. 

At8 p.m. Junior Institution of Engineers. Annual General Meeting 
and First Meeting of the Incorporated Institution. 

Tuesday, October 31st.—Tramways and Light Railways Association. Visit to 
Brimsdown power station and sub-stations of the North Metro- 
politan E.P. Supply Co., and the Metropolitan Electric Tramways 
system. Train at Liv erpool Street at 1.23 p.m. 


Tuesday, November 7th.—At8p.m. Institution of Civil Engineers. Inaugural 


Address by the President, Sir Alexander BR. Binnia,. - Presentation- 


of the Council's Awards, and Reception in the Library. 


' tricity Committee, made his reply. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.), 


Tue following orders are issued :— 


Monday, October 28rd.—" A '' Company, meeting at Headquarters at 8 p.m. 

Tuesday, October 24th.—Medical examination and enrolment of recruits at 7 p.m 
“ B” Company, mecting at Headquarters at 8 p.m. 

Thursday, October 26th.—'* C*' Company, meeting at Headquarters at 8 p.m. 

Friday, October 27th.—'' D ” Company, meeting at Headquarters at 8 p.m. 


J. H. 8. Puituips, Captain E.E.R.E. (V.) 
For O.C.E.E.R.E. (V.) 


NOTES. 


Gas v. Electricity for Street Lighting: Gross 
Misstatements on the part of the Gas Interests. — The 
Croydon County Council has before it a proposal that the local 
gas companies shall be allowed to make an experimental in- 
stallation of improved incandescent gas lighting, which they claim 
is much cheaper than electric arc illumination. A resolution 
relating thereto was before the Council at its last meeting, when 
Alderman D. B. Miller, as chairman of the Lighting and Elec- 
He claimed that light for 
light, and candle-power for candle-power, the Corporation could 
thoroughly hold their own. As Liverpool had been quoted as a 
place where gas had been substituted for electric light, the speaker 
read a letter from the Liverpool electrical engineer, who said:— 
' I have never been able to trace the source of the statements that 
at Liverpool incandescent gas lighting has replaced the electric 
light. It isabout nine years ago since the first electric arc lamps 
were installed by the Corporation for lighting some of the prin- 


. cipal streets of this city, and this arc lighting has, from time to 


time, been considerably extended, and never from the commence- 
ment has any electric lighting been discontinued and replaced by 
gas.” Then there were other cases of statements being made at 
variance with facts in arder to make out a case for gas. . Alderman 
Miller next read a letter from Bradford, stating that there were no 
instances there of publie street electric lamps having been dis- 
carded for gas. Again, as regards Islington, the letter from that 
authority ran as follows :—‘ I beg to say that gas has never been 
substituted for any portion of our electric street lighting system, 
and I can only suggest that this i8 one of the many deliberate mis- 
statements promoted by the gas companies throughout the country. 
At the present time we have nearly 500 arc lamps in the streets of 
the borough, and 30 are being erected, and will be connected within 
the next three weeks. Of course, we have from time to time carried 
out experiments in various side streets with half-a-dozen lamps at 
a time of the Nernst or incandescent variety; also with some pre- 
mature flame lamps, which we kept going for a few weeks aud then 
removed as unsatisfuctory, and it is possible the gas company 
noticed the removal and worked up a case accordingly.” In refer- 
ence to the City of London, Alderman Miller said that the type of 
electrical are lamp in existence there was obsolete. He proceeded 
then to read a letter from the St. James’s and Pall Mall Electric 
Light Co., showing that though the gas company made a determined 
effort to take the contract from them, they had secured a fresh one 
with the Westminster City Council for five years on an undertaking, 
which they (the company; had given, that the candle-power of each 
lamp should be raised from 700 to 900. Alderman Miller reminded 
the Council that on 24 occasions they had voted unanimously for 
arc lamps, and of the success of their electricity works in giving 
£3,000 for the relief of the rates and building up a large reserve. 
The latter also belonged to the ratepayers, and would not go to a 
large company to be disbursed in the shape of heavy dividends. 
At this point Alderman Miller was interrupted by a time rule, and 
the debate stood adjourned till 23rd inst. 


The New Graving Dock at — Éá€ new 
graving dock of the L. & S.W. Railway, when in use, wil] con- 
tain 85,000 tons of water, which, by means of two 48-in. centrifugal ^ 
pumps, manufactured by Messrs. Gwynne, of Hammersmith, can 
be emptied in 24 hours. The pumps are driven by direct-acting 
vertical engines, to which steam is supplied from a battery of seven 
boilers of the locomotive type. A 12-in. centrifugal pump is also 
installed to deal with any water that may perchance leak in when 
the dock is empty. The same boilers will also serve to drive the 
six sets of dynamos installed in a new electric power station, built. 
on the westerly side of the dock, to replace a structure which is 
now inadequate for the general electrical requirements of the docks. 
A plant for condensing and utilising the exhaust steam bas been 
laid down, and the waste gases from the boiler furnaces pass 
througb special flues to a chimney shaft rising 100 ft. above ground 
level. Mr. D. Drummond, the eompany's chief mechanical engi- 
neer, has designed the whole of this new machinery. The dock is 
fitted with every modern appliance for convenient working, in- 
cluding an electric crane construeted by Messrs. Stothert & Pitt, of 
Bath, to lift no less than 50 tons at a radius of 37 ft. Weighing 
300 tons, and travelling upon 20 wheels along the east wall of the 
dock, this crane—the largest in the world—will be especially useful 
for the handliug of heavy material required in mercbant steamers, 
as well as for the removal of guns in |the event of the dock being 
used by any of His Majesty s ships. 


The Electric Furnace at Olympia.—We Jearn that 
the 1,000-ampere electric. furnace which is being exhibited at the 
Olympia Exhibition by Messrs. Marryat.& Place has-heen purchased - 
by the National Physical Laboratory, Teddington. 
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Institution Notes.-—RvGsv ENGINEERING Soctety.— 
The programme for the 1905-6 session includes the following 
lectures and papers :— | 

" Protection from Electric Shock," by J. Sugden, Member, with practical 
demonstration of the necessary treatment after & shock. 

" Electric Switchgear,” by J. Whiteher, Member. 

“ High Lift Pumps,” by P. A. Mossay, Member. 

“The Testing of Metals," hy T. 8. Dick, Member. 

* The Design of a large Shop for Electric Manufacturing," by F. J. Sharr, 
Member. 

And a series of four papers on the ** Economical Distribution of Energy from 
Coal,” as follows :— : 

‘‘ The Generation of Steam," by J. Brierley and T. Robertshaw, Members. 

“ The Conversion of Steam Energy ihto Mechanical Energy," by E. R. Briggs 
and A. E. Reynolds, Members. 

“The Conversion of Mechanical Energy into Electrical Energy," by F. H. 
Clough, Member. i i 

* The Transmission of Electric Energy," by C. McCarthy Jones, Member. 

Lectures will be given by— 

. W. F. Parrish, chief of Technical Departinent, Vacuum Oil Co., on 

“ Lubrication.” 

Mr. J. M. Gledbill (of Messrs. Sir W. G. Armstrong, Whitworth & Co., Ltd.), 
on “ High-Speed Steel.” 


Tbe following is a list of premiums which have been awarded :— ' 


Horrs, BEgNARD.—l'or paper entitled ‘Notes on Automobiles," 1909-4. 
“ Willans " Premium. 


MILLINGTON, W. E. W.—For paper entitled ‘‘Some Cases of Deflection of . 


Beams due to Bending,” 1903-4, ** B. T. H.'" Premium. 
Brown, G. M.—For paper entitled ** The Application of Electric Power in 
Collieries,” 1904-5, “ B. T.H." Premium. 
entitled *''Pattern-making," 1904-5, '"B.T.H." 


Watson, R.—For paper 


Premium. : 
Tramways AND LiGuT RariLWAYS AsSsOCIATION.— The Official 


Circular for October contains a notice of a lecture by Mr. T. W. - 


How, F.R.G.S., *On Roller Bearings," which will be given in the 
Lecture Room of the Society of Arts, at 8 p.m., on Wednesday, 
October 25th, 1905. The chair will be taken by Mr. A. L. C. Fell, 
M.I.E.E. | l 

Mr. A. L. C. Fell, M.I.E.E., will give a lecture ‘On Brakes,” in 
the Theatre of the Institution of Civil Engineers, Great George 
Street, London, S.W., at 8 p.m., on Wednesday, January 10th, 
1906. "The chair will be taken by Mr. C. R. Bellamy, Assoc. 
M.Inst.C.E. (Vice-President). 

Visits are to be paid to the power station of the North Metro- 
politan Electric Power Supply Co.; to the system of the Metro- 
politan Electric Tramways; the Holborn to Strand Subway (when 
. an all-steel car will be inspected). A series of lectures has been 

arranged, including one by Mr. S. Sudworth “On the Up-keep of 

Tramway Electric Motors;" one by Dr. Goldschmidt, “On the 
: Thermit System of Electric Welding ; " and another “ On Paving of 
Roadways.” | 
^. NorrNGHAM QUILD OF MECHANICAL AND ELECTRICAL ENGI- 
NEERS.—At the opening night of the Session (Tuesday, October 
17th) Dr. F. H. Jacob, M.D., will lecture on the “ Rontgen Rays,” 
“ Finsen Light,” &c., assisted by Mr. F. Mears, electrician to the 
Nottingham General Hospitat. | 

The following gentlemen has been elected on to the council, &c., 

for the ensuing 12 months:— Chairman, Mr. E. Goddard; vice- 

chairman, Mr. W. Wigley; Messrs. J. Balmford, H. Bull, C. 

Curwood, F. G. Grubbe, J. Kent, J. Paine, A. Pyne, H. Sanders, 

5. Smith, G. Smith, W. Vickerstaffe, J. Wood, J. Whysall, and 

W. Wollatt. Trustees: Mr. G. Head and Mr. C. Wesscy ; treasurer, 

Mr. J. Carlton; auditors, Messrs. W. Harlow and W. Wheatley ; 

registrar and hon. sec.. Mr. H. E. Newstead ; recorder, Mr. W. Gill. 

Mr. F. A. W. Taylor is secretary. 

THE MANCHESTER ASSOCIATION OF ENGINEERS.— This Asso- 
ciation. celebrated the opening of its fiftieth session on Saturday 
last by a conversazione at the Municipal School of "Technology. 

There was a gathering of about 600 members and their friends. 

The Association is the oldest of its kind in the provinces. It was 

established in 1856, and at the eud of the first decade had 114 

members. Amongst its earlier objects was the making of grants to 

members in case of total disablement, and there was also provision 
for funeral allowances. Largely through tbe influence of Sir 

William Mather, an ex-president, whose connection with the Asso- 

ciation dates from 1864, the meetings became devoted exclusively 

to the discussion of purely technical subjects. The number of 
members now exceeds 500. By a change in its constitution, made 
three vears ago, the financial benefits above-mentioned (iutended 
mainly for foremen and draughtsmen) were restricted to the members 
then on the roll, and to-day only about 230 have that advantage. 
Many members, on the change being made, voluntarily relinquished 
their claims. The disposable funds of the Association now amount 
to £5,514. The Council has under consideration the question of 
widening the basis of membership, so as to admit students and 
graduates. 
the promotion of technical education, and in pursuance of a scheme 
now in force, Manchester employers grant permission to qualified 
apprentices to attend technical classes all day each Monday. The 
president for this, the Jubilee year, is Mr. Robert Matthews, of 

Armstrong, Whitworth & Co., Ltd. His inaugural address will be 

given.during the present month. Papers are to be read and 

discussed during the session by Mr. Thomas Ashbury, Mr. 

Samuel Rendel, Prof. John Goodman (Leeds) Mr. G. F. 

Metzger, and others. At the conversazione last Saturday the 

engineering, electrical and other departments of the School of 

Technology were thrown open for inspection. 


Gas Lighting and Public Health.— People who are 
afraid of gas, and will not introduce it into their houses, may all 

' the same be suffocated by it," said Prof. Oliver last night at the 
Institute of Public Health, where he lectured on “The air we 


breathe in the house, the factory, and the mine.” ‘It is interest- - 


ing to remember,” he said, “ that where coal-gas, which has escaped 
from a main, finds its way into a house, it loses its odour in 
percolating through the soil, and is therefore the more dangerous. 


The Association has long closely identified itself with . 


- 


A victim would not be awakened, but would sleep on, and become 
more and more deeply narcotised. During the first four years that 
water gas was iutroduced into Dublin, there were 10 cases of gas 
poisoning, seven of which proved fatal. In one of the houses in 
which the inmates were poisoned, no gas had been laid on, and yet 
one of the sufferers died."— Daily Express. 


Widnes and Runcorn Bridge.—At the annual.meet- 
ing of the Widnes and Runcorn Bridge Co. on Tuesday, at Liver- 
pool, Sir John Brunner, M.P., said the difficulties which had been 
encountered in the entérprise, and had prevented the transporter 
bridge being worked for some time past, would be overcome by 
practical experience. After considering the report of the engi- 
neers, he had telephoned to Widnes to start the car running for 
tratlic at once, and this had been done. While the authorised capital 
and borrowing powers might be exhausted, he did not think any 
creditor need be under the least anxiety, because there was not a 
shadow of doubt that the board would find the money to pay all 
that was due. | 

A description of the bridge appears elsewhere in this issue. 


The Berlin Strike Ended.—The Times Berlin corre- 
spondent says that on 14th inst. both sections of the strikers in the 
electrical industry had decided to resume work upon the masters' 
terms, which include a 6 per cent. increase of wages. The final 
resolution in favour of the resumption of work was carried by a 
majority of 138 votes to 91, and the men will accordingly return to 
their employment on Monday without suffering any prejudice to 
their position. The consideration that continued resistance would 
throw a further 20,000 men out of employment materially contri- 
buted to the surrender of the strikers at the last moment. 


An Electrically-driven Barge.—The Zeitschrift für 
Elektrotechnik. gives some interesting particulars ot & 1,100-ton 
electrically actuated barge, which has been employed in trans- 
porting petroleum on the Volga between Rybinski and St. Peters- 
burg (a distauce of about 680 miles) for the past three months, 
The barge is an iron one, 74 metres long, 97 m. wide, and with 
a draught of 1:8 m. It is fitted with three propeller screws, each 
driven by its own direct-current motor situated at the stern 
of the boat. There are three generating units, each consisting of 
& 3-cylinder vertical Diesel engine driving a direct current dynamo 
by means of a flexible coupling. These are situated in the centre 
of the barge. The motors are separately excited from other 
dynanios mounted on the same shafts as the main dynamos. These 
exciting dynamos are also used for the lighting of the boat, and 
for driving pumps, a windlass, &e. The speed of the motors is 
regulated by varying the voltage of the generators, for which 
purpose a controller is fitted on the bridge by means of which the 
speed of the propellers can be varied between 30 and 90 r.p.m. 
About 12 seconds are required to change from full speed ahead to 
full speed astern. i 

The electrical installation was carried out by a Swedish firm at 
a cost of about £6,000. If ordinary steam engines had been em- 


ployed the cost would have been reduced to about £4,300, but in- 


view of the improved efficiency, and of the low cost of petroleum, 
the Diesel engines will very soon repay their additional first cost, 
and at the same time the carrying capacity of the barge is increásed 
by some 10 per cent. The Diesel engines consume crude petroleum 
of a calorific value of 11,000 calories per kg., obtainable at St. 
Petersburg at 45 fr. per ton. The barge is furnished with reservoirs 
at stem and stern of a total capacity of 56,000 litres, whilst the 
consumption of oil for the complete outward and return journey ia 
about 16,000 litres. In case of emergency the propellers can be 
worked directly by the Dicsel engines, 


Dinner at Olympia.—On Tuesday last a large number 
of the exhibitors and their friends dined together at Olympia, and 
congratulated cach other on the great success of the Electrical 
Exhibition. The Executive Committee, the managers and engineers, 
all received their meed of praise, and the Chairman, Mr. E. Cunliffe 
Owen, came in for a special share. 

It was stated that 104,000 visitors passed through the turnstiles 
during the first three weeks, and that probably one-half of the 
rental of the stands would be returned to the exhibitors. 


Appointments Vacant.—A resident engineer and a 
shift engineer is required for the Birmingham Corporation’s new 
generating station, at a salary of £300 and £150 respectively, and 
a sub-station superintendent, under the same authority, at £250; elec- 
trical foreman for the East Indian Railway Co., Rs. 300 per month. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL Revinw posted as to their movements. | i ; 


Central Station Engineers.—At the last meeting of 
Hackney Borough Council, a letter was read from Messrs. Sheffield 
Bros., stating that their warmest thanks were due to Mr. RoBINson, 
the electrical engineer, for his “ very splendid and successful exer- 
tions" in connection with the electric power installation at the firm's 
wood-working mill. Many experts who had gone over the mill 
were unanimous in their praise, On behalf of the Lighting Com- 
mittee, it was stated that this was only one of many instances of 
the admirable work done by Mr. Robinson in the way of inducing 
manufacturers to install electric power and so promoting the interests 
of the undertaking. È , 


- 
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Mr. Ep. F'ENTON, who has been for the last four years student at 
the York Corporation Electricity Works, has been appointed junior 
assistant mains engineer by the Electricity Committee. 

Mr. H. N. Newcoms, of the South London Electric Supply Cor- 
poration, has been appointed to the position of enginecr-in-charge 
at the Wimbledon Electricity Works. | 

At a meeting of Devonport T.C. on 12th inst., Mr. Banbury pre- 
scnted the minutesof the Electricity Committee, which recommended 
that the salary of Mr. Sparx, the engineer, be increased from £275 
to £300 per annum, and that of Mr. STAMP, his assistant, from £140 
to £150 per annum, as from October 1st, 1905. ‘I'he chairman of 
the Committee quoted figure to show that the undertaking was 
progressing, the sale of units being greater than last year, despite a 
great decrease in the total taken by the Devonport and District 
Tramway Co. He referred to the excellent work done by Mr. 
Spark, who had by his energy and skill placed the undertaking in 
its present satisfactory condition. In Plymouth the engineer was 
paid £500 a year, and the first assistant £250. The salaries paid in 
towns similar to Devonport showed that they would not be acting 
extravagantly if the increase were granted. After discussion, the 
recommendations were defeated by 24 votes to 15. 

By nine votes to six, Doncaster T.C. has rejected a proposal to 
increase the salary of Mr. E. S. RAYNER, electrical engineer, by 
£50 per annum, witha further increase a year hence. The imme- 
diate increase of £50 to £350 per annum was not objected to by the 
Council. 

Mr. F. A. Bonn, chief engineer to the Heston and Isleworth 
U.D.C.,. and son of the late Rev. Dr. Bond, LL.D., was 
married on Thursday, October 12th, at the Barnstaple Parish Church 
to Miss Jessie M. Berry, daughter of Mr. Alderman Berry, of Barn- 
staple, a former Mayor of the borough. The Electric Lighting 
Committee of the Council presented the bridegroom with a hand- 
some marble clock and side pedestals, and the staff gave him an 
artistic floor standard electric lamp, and also gave the bride a 
pretty gold bracelet. The honeymoon 1s being spent at Bourne- 
mouth. . 

Mr. R. JoxEs, shift engineer to the Southend Corporation Elec- 
tricity Works, has been appointed station engineer to the U.D.C. 
of Dartford Electricity Department. Before leaving Southend, 
Mr. Jones was presented with a number of presents from members 
of the works staff. Mr. Jones commenced his new duties on Mon- 
day, 16th inst. 

It was announced at Nelson early in the week that the borough 
electrical engineer, Mr. FRASER, had sent in his resignation, and 
that the Electricity Committee recommended the Town Council to 
accept it. 


Tramway Officials.—Mr. T. STIRK, assigtant traffic 
superintendent of the Bradford Corporation Tramways, has been 
promoted to the position of traffic superintendent at £200 per 
annum. It had been the intention of Councillor Jas. Hill, chair- 
man of the Bradford Tramways Committee, to retire from public 
life at the termination of his term of office in the Council this 
month, but he has been pressed to accept election as. an. alderman, 
a vancancy having just arisen, and there is little doubt that he will 
be elected, though Labour representatives have intimated publicly 
that they will vote against him. i | 


General.—The Ilford U.D.C. has appointed Mr. S. A. 
Lovick, of Battersea, as E.L. canvasser. , 

In future, the business address of Mr. C. C. F. Monckton, 
electrical engineer to the Government of Trinidad, will be 53, 
Victoria Street, Westminster. 

The executive of the Edinburgh Association of Science and Art 
has awarded a bronze medal to Mr. T. CUTHBERT Day, Edinburgh, 
for his paper on * The X-Rays,” and a similar award to Mr. JoHN 
RITCHIE, engineer, Edinburgh, for his paper on “ Electrical Hoist- 
ing and Conveying Machinery." 

Mr. GEORGE M'NEILL, who has been at the Oban Electrical 
Supply Station for about two years, has received an appointment 
in the works of the Kosmoid Electrical and Engineering Co.,.Ltd., 
Dumbartonshire. 

Mr. ALBERT MooRHoUusE, electrical engineer for the past 
three years at the Burnley Workhouse, has been successful, out 
of 440 applicants, in securing a similar appointment in connection 
with the Willesden Infirmary. 


Obituary.—We learn with very deep regret of the death 
of Mr. ALFRED Morcom, M.I.N.A., M.I.C.E., M.I.M.E., chairman 
of Belliss & Morcom, Ltd., of Birmingham, who passed away on 
m inst. at his residence, Trelawne, Edgbaston, after & short 
illness. 

The Leeds Mercury says that Mr. Harry RAYNER, electrical engi- 
neer, Cleckheaton, died on Tuesday last week at Lower Dunsforth, 
near Boroughbridge, from injuries sustained through his motor-car 
overturning on Thursday, September 21st. 


NEW COMPANIES REGISTERED. 


Car Trust Realisation Co., Ltd. (86,106).— This company 
was registered on October llth, with a capital of £25,000 in 5s. shares, to 
acquire the assets of the Car Trust Investment Co., Ltd. (incorporated in 1888), 
to adopt a certain agreement, to develop, turn to account and realise the 
property therein mentioned, as and when favourable opportunities occur, to act 
as financiers, railway and tramway proprietors, dc. The first subscribers (each 
with one share) are :—A. Shepherd, 65, Castle Btreet oi et W.S.; R. D. 
Balfour, Basildon House, riba tae Street, E.C., stockbroker ; . Scott Murray, 
Sun Life Office, Threadneedle Street, E.C. gentleman; A. Mortimer, 1, Paper 
Buildings, hh ad age barrister; L. È. Mortimer, Woodhatoh, te 


merchant banker; Palmer, 1, Gresham House, B.O., merchant er 


W. Berry, 1, Gresham House, E.C., gentleman. No initial publie issue. The 
number of directors is not to be less than two nor more than five; the first are 
R. D. Balfour, R. H. Glyn, L. G. Mortimer, A. Shepherd and C. A. Seott 
Murray; qualification, £25 shares or £1,000 income bonds; remuneration, £850 
per annum, divisible. £250,000 4 per cent. redeemable debenture stock and 
£737,500 6 per cent. redeemable income bonds have been, or will be, created, 
The purchase consideration is £1,012,500, payable (a) as to £250,000 by satisfying 
the balance of £250,000 debenture stock of the vendor company which will be 
left outstanding, (b) as to £25,000 by the allotment of 100,000 5s. shares, and (c) as 
to £737,500 by the allotment of income bonds to that amount. A call of £2 10s. 
per share on the ordinary shares of the vendor company is estimated to produce 
£230,000, of which £220,000 is to be applied in reducing the outstanding amount 
of debenture stock of the said company from £470,000 to £250,000, as aforesaid. 
The board of the present company may not borrow on mortgages, debentures, 
debenture stock, or similar obligations beyond the £987,500 already provided for 
without the consent of a general meeting and the separate consent, by a three- 
quarter majority of votes, of the income bondholders. Voting powers: one 
vote for every. four ordinary shares, and one vote for every £10 income bonds. 


Hopper & Co., Ltd. (86,118).—This company was registered on 
October 12th, with a capital of £8,000 in £1 shares, to adopt an agreement with 
P. Hopper and H. Wilson, and to carry on the business of electricians, electrical 
and general engineers, ironmongers, builders of electric tramcars and other 
vehicles, manufacturers, importers and exporters of and dealers in dynamos, 
motors, telephones, bells, batteries and electrical apparatus, &c. The first sub- 
scribers (each with one share) are:— Mrs. G. du P. Hopper, 2, Hurst Road, 
Walthamstow; J. H. Fish, Cookley House, 39, Queen's Road, Walthamstow, 
traveller; Elsie A. E. Wooldridge, High Road, Loughton, Essex; H, C. Cros- 
weller, 24, Arthur Road, Stoke Newington, N., electrical fitter; H. E. 
Crosweller, 24, Arthur Road, Stoke Newington, N., electrical titter; H. Wilson, 
Orizaba, Forest View, Chingford, electrical appliance manufacturer; and P. 
Hopper, 2, Hurst Road, Walthamstow, electrical apparatus manufacturer. No 
initial public issue. The number of directors is not to be less than two nor 
more than five; the first are P. Hopperand H. Wilson; qualification, £100; 
remuneration as fixed by the company. Registered office, Elmsdale Works, 
Elmsdale Road, Walthamstow. 


CITY NOTES. 
The Edison & Swan United Electric Light Co. 


THe twenty-second ordinary general meeting of this company was 
held on Thursday of last week at Winchester House, Mr. Henry 
Wolfenden presiding. 

The CHAIRMAN, in moving the adoption of the report, said at the 
last meeting he held out some hopes that on the present occasion 
he might have the pleasure of being able to recommenda dividend. 
He was very pleased to think that his antlcipations had proved 
correct. It was quite true that the proposed dividend was 
a very small one, anda very inadequate return for the years of 
waiting which the shareholders had undergone, but they must 
regard it not so much for what it was, but rather as giving them a 
ground of hope for better things in the future. During the last 
yearthey had endeavoured to conduct the business of the company 
prudently and progressively, keeping ever in view the interests of 
their customers in the direction of a high standard of quality in 
their productions and reasonableness in their selling price, That 
their friends had recognised that was, he thought, shown in the 
continued and increased support which they had received. It was 
interesting to mention that early in the year there was an $nde- 
pendent testing of all lamps of English makers and of several 
foreign makers made by an expert authority—the Westminster 
Electrical Testing Laboratory—and as a result, the Royal Ediswan 
came out first in quality of light and in efficiency, and it confirmed 
the absolute truth of their claim that their lamp was undoubtedly 
the best and cheapest in the end. He did not think any improve- 
ment which they had shown in their trading was due to the 
improvement in the trade of the country generally during the past 
year. He regarded that year as one of standing still. The new 
year since June 30th had shown distinct evidence of improvement 
in the trade of the country, in which he was glad to say they had 
shared, and continued to share. Of course, they still had keen com- 
petition to meet, and new discoveries in regard to lamps whieh were 
being made. Hedaresay most of them had been to the Exhibition at 
Olympia, and there they had seen that, notwithstanding the com- 
petition and new discoveries, they were quite able to compete in both 
directions. The net revenue showed that the sum of £47,898 had 
been brought forward from the profit and loss account, being an 
increase over the preceding year of £5,296. They had to provide 
for debenture interest £18,760, and they had allocated £12,000 as 
depreciation on freehold and leasehold property, plant and tools. 
That amount was in their opinion ample, and he trusted that at an 
early period they would see the propriety of reducing it. The 
stocki had been written down by £9,552, and the usual £1,000 had 
been added to the reserve for future stock depreciation, in addition 
to the £5,856 which was part of the profit on the purchase and 
cancellation of the debentures. Those latter sums were more by 
way of precaution than of actual depreciation, and he hoped that 
in the course of the next year or two, they would cease to make 
any provision under that head. The amount set aside for bad and 
doubtful debts, £2,667, was excessive, and was due to their fear 
that they might make a big debt in connection with the 
frauds that were being investigated at the Guildhall. They 
hoped, however, to recover a substantial part of that in con- 
sequence of the discovery of cash and valuables which had 
been made since the closing of their accounts. The net result was 
a balance of £11,907, to which must be added £5,302 brought for- 
ward from the previous year, making a total of £17,209. They 
recommended a dividend of 24 per cent. on the “ A " shares, which 
was 1s. 6d. on those shares of £3 paid, and 2s. 6d. on the fully 
paid-up shares. That would absorb £9,586, leaving £7,622 to be 
carried forward. They had purchased in the market and cancelled 
£48,947 of their debenture stock, which purchase had resulted in a 
profit of £6,907 as between the purchase price and the redemption 
figure at par. For some time to come they would discontinue the pur- 
chase of these debentures, and accumulate their reserves in a more 
liquid form. The Altrincham Co. continued to pursue a steady 
and progressive course, It had pai¢ them a year’s interest on its 
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debentures, and also £2,265 in reduction of their debt. He was 
not going to prophesy, but the indications were that the working 
results might leave a balance for dividend on the Altrincham Co. 
after meeting all prior charges and providiug for reserve. "That 
would, he believed, be the first time in the history of that company 
that such had been the case, and he saw no reason why, when once 
it had entered the ranks of the dividend-paying companies, it should 
not remain there. 

Mr. E. B. ELLICE CLARK seconded the resolution. 

Mr. BALFOUR, a shareholder, said that, in yiew of what the 
directors had done in bringing the company out of the throes of 
financial death, which it was in some years ago, he thought the 
shareholders ought to recognise their work in a substantial manner, 
and he moved that the sum of 750 guineas be voted to the directors, 
to be divided amongst themselves as they thought best. 

Mr. Lea SMITH seconded the motion. 

Mr. Crisp, the solicitor, said that such a resolution could not be 
passed at that meeting, as it was necessary io give notice of 
such a motion. 

The report was then adopted. 

On the motion of the CHAIRMAN, seconded by Mr. E. B. Entice 
CLARK, the following resolution was carried :— 

That the capital of the c you be reduced from £941,090, divided into 150,000 
' A" shares of £5 each, 26 " shares of £6 each, and 23,564 “ B " shares 
ot £2 10s. each, to £888, Un. divided into 150,000 “ A"' shares of £5 each, 26,436 
“B” shares of £5 each, and 23,564 “B” shares of 5s. each, and that such reduc- 
tion be effected by cancelling paid. -up capital which has been lost, or is unrepre- 
sented by available assets, to the extent of £2 5s. per share on each of the 


23,564 “ B“ shares which have been issued and are now outstanding, and by 
reducing the nominal amount of each of such 23,564 ** B ` shares to 5s. 


Mr. BALFOUR then put his resolution to the meeting for voting 
to the directors 750 guineas, and it was agreed to unanimously. 

Mr. Crisp said that it would be necessary for it to be voted upon 
again by the shareholders at the meeting which would be held to 
confirm the resolution just passed for the reduction of the capital. 


Norwieh Electric Tramways Co. 


Turk gross profit realised for the year ending June 30th was 
£10,006, increased to £10,838 by the balance brought forward from 
1903- 4, and amounts received for interest and transfer fces. 
Interest on debenture bonds absorbed £2,640, and £1,000 was 
placed to the reserve fund, which now stands at £4,197, leaving 
£7,198 to be dealt with. The directors recommend a dividend of 
24 per cent. for 1904-5, absorbing £6,600, a balance of £598 being 
carried forward. The revenue for the past year showed a decrease 
of £81, while the working expenses were £681 more, in consequence 
of e xceptional outlay made for maintenance and repairs, including 
the renewal of several important junctions. The number of 
passengers carried during the past year were 7 409,126, and 1,033,055 
car-miles were run, 


5 


Swansea Improvements and Tramways Co. 


Tun half-yearly report to June 30th last shows gross receipts 
amounting to £16,751, an increase of £2,920. Expenses amounted 
to £12,542, an increase of £2,557. The net profit on the half-year 
was £4,293, and after meeting the preference dividends this, with 
£1,987 brought forward, allows of a balance of £3,986 to be carried 
forward and £1,000 to be placed to reserve account. A deficiency 
of £3,052 is shown for the half-year on the workiug of the Mumbles 
Railway and Pier section, and on this part of the undertaking the 
total sum provided to date by the B.E.T. Co. fer capital expendi- 
ture, working deficiencies, and for the first quarters =e of lines, 
amounts to £43 ,014. 


British Columbia Electric Railway Co. 


Tug ninth ordinary general meeting of this company was held at ` 


Liverpool Street Hotel, E.C., on Monday, Mr. R. M. Horne Payne 
presiding. 

The CHAIRMAN, in moving the adoption of the report, said that he 
had very little to say to the shareholders. The company was now 
avery strong and well-established undertaking, and had become 
like the typical alderman “sleek, fat, stodgy and uninteresting.” 
The principal and important eventa during the year had been the 
complete reorganisation of their administrative arrangements ; the 
completion of the Vancouver power plant, and the opening of the elec- 
trified railway to Stevenson; theagreement withthe Canadian Pacific 
Railway which they sanctioned at the last meeting ; the acquisition 
and opening of a new pleasure park at Victoria, and the signature 
to a contract with the Corporation of North Vancouver to extend 
their operations in that young city. The installation in 
connection :with the Vancouver power plant had been com- 
pleted and opened. The gigantic work was carried through 
without a hitch. The work in connection with the electrifyi 
of the railroad to Stevenson was accomplished by their own sta 
in record time, and the line was opened for traffic on July 4th. It 
was still too soon to say definitely what the effects of that and of 
the power installation were going to be upon the profits of the 
company. They were still going through a period of experiment, 
and the monthly traffics would tell the shareholders as much as the 
directors knew themselves. He thought it fair, however, to antici- 
pate that, as a result of the agreement with the Canadian Pacific 
Railway, ‘there would be a nice little revenue to be divided 
between them annually. The new park at Victoria was not under- 
taken as a source of profit, but merely in accordance with their 
policy of helping the cities in which they wofked. The park had 


- 


given much €— to the inhabitants of the city, and so had 
the railway, light and power business in North Vancouver. | 
Although it could not be a source of profit for some years to come, 
they were much gratified at having established themselves in that 
very progressive city, which had an absolutely sure future before it. 

Mr. E. L. Evan THomas seconded the motion, and the report 
was adopted. 


The Indian Electric Supply and Traction Co. 


THE first ordinary general meeting of this company was held at 
Winchester House, E.C., on Thursday last week, Sir Walter 
Laurence presiding. 

The CHAIRMAN said that the mecting was called under the Cum- 
panics’ Act. The company was the pionecr in supplying electric 
power in India, and he was glad to say that they were proceeding 
satisfactorily. The first shipment of cables had been made, and the 
contractors hoped by next March that they would be able to supply 
current for lighting and fans. The work at the power house was 
well in hand, and wiring contractors had received orders. Can- 


_vassing in Cawnpore indicated that there would be eager applicants 


for power as soon as it was available. Inquiries had "been made as 
io the extension of the tramway in any district where there would 
be profitable traffic, but in the meantime the energies of the com- 
pauy would be directed to completing the lines laid down in the 
specification iu the prospectus, and they hoped they would be 
opened for traffic before the specified time, November 30th, 1906. 
There had been a welcome reduction in the railway rates for coal 
of about 1s. 9d. per ton, and that would enable them to bring coal 
to Cawnpore under 13s. perton. The work in Cawnpore had pro- 
ceeded smoothly, and the company had met with co-operation and 
assistance and consideration at the hands of the local authorities. 
The objects of the company were not confined to Cawnpore, and 
they contemplated the time, as the company went on, when they 
would bring an electric supply to other large towns in India. 


.Applieation had been made to the Stock Exchange for an official 


quotation for the debenture stock, and the necessary formalities 
were being complied with. Some little difficulty had been expe- 
rienced in cousequence of the stock not having been fully paid up, 
but that had now been surmounted. The position at the present 
moment was that, of the £125,000 of stock ixsued, £100,040 had 
been paid up, and the remaining £24,960 would fall due for payment 
on December 31st. The chairman, in conclusion, mentioned that 
he would be visiting India this winter. 

Auditors were appointed, and at the conclusion of the meeting 
another meeting was held, at which the appointment of Mr. 
W. B. M. Bird as a trustee of the trust deed was agreed to. 


The Cuba Submarine Telegraph Co, 


THE sixty-eighth ordinary general meeting of this company was 
held at the company’s offices, 58, Old Broad Street, on Wednesday, 
Mr. Charles W. Parish in the chair. 

In moving the adoption of the report and accounts, which were 
taken as read, the CHAIRMAN remarked that the report dealt with 
six months’ working of a very ordinary character. The last time 
he addressed the shareholders, he had to tell them that they had 
been working under some difficulties, with two cables down ; but 
he was also able to report that their main cable from Cientuegos to 
Santiago had heen laid, and that the Manzanillo-Santiago cable had 
also been laid. Those cables were completed last January or 
February, and since then the business had been very satisfactory. 
Compared with the corresponding half-year of 1904, the receipts 
might seem small. In 1904 the receipts were £16,526, while this 
year they were only £14,811. He would like to explain that 
difference by saying that in 1904 the French cable was down for 
part of the time—34 months out of the six, in fact—and that had 
brought them an increase in traffic which they would not otherwise 
have got. The Island of Cuba had prospered, certainly more than 
the West Indies, and the company had done fairly well. Thecable 
receipts, as he had said, had been £14,811, and to that sum they 
had to add the interest from investments—£1, 450—which, with the 
transfer fees, brought the total receipts up to £16, 272 16s. 9d. 
Expenses amounted to £6,334, so that they had a balance of £9,338, 
to which had to be added the balance of £3,093 from the last 
account. The dividend on the preference shares would absorb 
£3,000, leaving £10,031, out of which they pro o to pay a divi- 
dend of 5 per cent. on the ordinaty sbares, and carry forward the 
balance—4£0,031—to the current half-year. The appeal of the com- 
pany to the Law Courts of Cuba for the subsidy due to them, had 
not come up for judgement. During the past three months, he 
was glad to say, the company had been holding its own. 

Replying to á shareholder, Mr. PARISH said that all the cables 
were in use. 

Mr. Gzo. KEITH seconded the motion, and the report was 
adopted, 


Consolidated Electrical Co. 


THE directors of this company announce that the negotiations 
referred to by the chairman atthe last ordinary general meet- 
ing of the company for the sale of the works at Canonbury, 
and of the manufacturing works carried on thereat, have been 
brought to a successful issue. A new company entitled ‘The 
Consolidated Supply eye et A Limited," has been  regis- 


tered for the and extending such works 
and business, b tale ‘oko eii as from March 31st. The 
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registration of the new company was notified in our issue of 
September 29th. To the business carried on by the Consoli- 
dated Electrical Co., the Supply Co. is adding the business of 
manufacturing and supplying railway and tramway accessories, for 
which the works are admirably adapted, and for which there is a 
comparatively new and profitable field of enterprise. The 
Financial Times says that, in order that the shareholders may have 
an opportunity of directly interesting themselves in the Supply 
Co., the directors have, under the terms of the agreement, secured 
to the shareholders the right to subscribe for 6 per cent. preference 
shares in the Supply Co., to a total amount not exceeding £5,000. 
The registered address of the company has been changed to Broad 
Street House, E.C. : i 

The directors have informed the shareholders that in consequence 
of the great improvement recently effected in the financial position 
of the company, and the reasonable ussurance of a net profit for the 
current year more than sufficient to meet the preference dividend 
now in arrear, as well as that now accruing, they feel justified 
in paying off the whole of these arrears, covering the period of 
18 months from November 30th, 1908, to May 31st, 1905. 


Callenders Cable and Construction Co, — The 
directors have decided to pay an interim dividend on the ordinary 
shares on November 1st next of 5s. per share, being at the rate of 
10 per cent. per annum. ‘The books will be closed from the 18th to 
en e ru both days inclusive, for the purpose of preparing this 

ividend, 


Stock Exchange Notice. — Application has been 


made to the Committee to allow the following to be quoted in the ' 


Official List :— 


Lisbon Electric Tramways, Ltd.- 500,000 ordinury shares of £1 each fully 
paid, Nos. 1 to 500,000; 425,553 6 per cent. cuinulative preference sbares of 
£1 each fully paid, Nos. 1 to 426,558; and £500,000 5 per cent. mortgage 
debentures of £100 each, Nos. 1 to 5,000 (Registered). (Renewed Special 
Application.) 


Monte Video Telephone C€o.—The directors’ report 
for the year ending July 31st last, showing a net profit for that 


period of £15,473 after providing for all working expenses . 


in Monte Video and London. ‘To this amount should be 
added the sum of £1,806 brought forward from last year, 
leaving an available balance of £17,279. After transferring 
£5,000 to reserve fund, and £3,000 to reserve for renewal 
of plant, the directors recommend payment of the full divi- 
dend at the rate of 5 per cent. per annum upon the preference 
share capital, and of a dividend at the rate of 4 per cent. per annum 
upon the ordinary share capital, leaving a balance of £2,047 to be 
carried forward. ‘There has been a marked increase in the number 
of subscribers, and a proportionate increase in the receipts for the 
year. 


Oriental Telephone and Electric Co. — The 
directors have declared the following interim dividends :—3 per 
cent. on the 6 per cent. cumulative preference shares for the current 
year, less income-tax ; and 3 per cent. on the ordinary shares, free 
of income-tax.- The warrants will be posted on 3lst inst. The 
share transfer books will be closed from the 19th to the 31st inst., 
both days inclusive. 


Metallic Seamless Tube Co.—The directors, after pro- 
viding for depreciation, recommend a dividend of 5 per cent. on the 
ordinary shares for the year ended June 30th last, lenving £1,010 to 
carry forward. 


Globe Telegraph and Trust 4€o.—The directors 
announce a quarterly interim dividend of 2s. cach on the ordinary 
shares. l 


Western Telegraph Co.—The directors, after trans- 
ferring £60,000 to the general reserve fund, and £5,000 to the 


maintenance ship's reserve fund, have decided to recommend a final : 


dividend of 3s. per share, making, with previous distributions, a 
total dividend of 6 per cent. for the year ended June 30th, 1905, 
and also the payment of a bonus of 2s. per share, both free of 
income-tax. ‘The balance of the account is carried forward. The 
register of transfers will be closed from October 24th to 
November 1st. | 


Western Union Telegraph Co.—The net revenue of 
this company for the quarter ended June 30th last equalled 
$1,701,006, and the surplus at the same date $15,974,209, which, 
after estimating traffic to December 30th, and paying dividend, 
now stands at $16,325,888. 


STOCKS AND SHARES. 


— 


Wednesday evening. 
Un Ess the Bank Rate rises to 6 per cent., Stock Exchange markets 
are hound to be unsettled, at any rate up to the end of the year. 
The fulfilment of everyone's fears might lead to a general harden- 


lowered } to 8, ec the 4s, dividend. 


ing of priccs, for suspense is worse than a 5 per cent. Bank Rate 
known to be but temporary. Electrical sections, however, continue 
the even tenour of their way, scarcely influcnced by the money 
market. In fact, an important new electrical undertaking will be 


presented to the public within the next 10 days or so. The 


Olympia Exhibition has certainly done no harm to the quotations 
of shares, whatever ill effects it may have had upon the digestions | 
of the entertaining and entertained exhibitors and others. Rather 
has the show directed more public attention to the shares of an 
industry able to produce such an excellent advertisement for its 
wares. 

Except for a two-point fall in Waterloo and City stock, the 
Railway market shows no alteration. The reason for the drop is 
merely that there are so many other stocks of good character 
yielding better rates. Metropolitan Consolidated is 89, and 
District Ordinary 34i, a point better on the traffics. Baker Street 
and Waterloo Debenture is slightly lower at 101, a quotation that. 
does not look extravagant, although, of course, the security carries 
considerably more risk than the usual Railway Debenture stock. 

Shareholders in the Calcutta Electric Supply Co. receive a 
substantial bonus in getting their proportion, 4 in 1, of the 20,000 
new shares at £6 10s. per share. The existing issue stands at 9 ex 
rights, and dealings in the new have taken place on the basis 
of 13-13 premium. 

Charing Cross Ordinary shares improved §, qnd City of London 
Electric Ordinary 4, upon the general public acquaintance with the 
working agreement between the two companies to which we 
alluded a fortnight ago. It is thought in some quarters that the 
two companies may take steps to obtain a higher price from their 
customers. Both concerns, freed. from internecine strife, should 
now be able to develop their splendid businesses in a manner 
that shall give shareholders every cause for satisfaction with the 
present prudent policy of the Boards. 

By a rise of a sovereign, County of London Ordinary are lifted 
to 101, and the Preference are § up at 128. The view is expressed 
that County shares have been unduly low for some time past. 
London Electric Preference improved 5s. to 58, and St. James’ a 
similar sum, to 143: the comparative dullness recently of these 
last has been difficult to account for. South London Ordinary rose 
4 to 37, and Brompton Preference fell to the same extent. All the 
Debenture stocks in this market are wanted. 

Amongst Traction descriptions, British Electric Ordinary and 
Preference have both advanced 8, and it is said that the company 
is doing considerably better than was the case some months back. 
The Swansea Tramways Co. a baby of the British Electric 
Traction, announces an increase in its half-yearly gross receipts of 
£2,920, but also an increase of £2,557 in the expenses. The Pre- 
ference interest will be paid.  Anglo-Argentine Ordinary are a 
trifle up at 8/,;, and Belgrano shaded to 312. Another small drop 
in Cape Electrics, to 25s., is again traceable to the proposal to 
create further borrowing powers. Calcutta Trams are being bought 
at 8,’;, possibly on the approaching Royal visit to India. London 
Motor Omnibus shares have shot up to 11$ middle. 

Several French traction and tramway shares have lately come 
into favour on the Paris Bourse, causing a rise over here in the 
shares of the Exploration Assets Co. This affair arose out of the 
old Exploration Co., to whose shares the Stock Exchange gave the 
nickname “ Rothschilds”; upon its reorganisation the Assets Co. 
was formed to deal with the various French traction interests of 
the old undertaking, and the price of.the Assets shares is now 
4s. 9d. to 5s. 3d., with a good deal of business being done in them. 

Telegraph stocks are mostly remarkable for the various dividends 
deducted on October 13th. Some of the amounts were promptly 
recovered, such as the 2s. 6d. on Eastern Extension shares. Others 
have been partially recovered, as in the cases of Anglo-American 
Preferred and Eastern Telegraph Ordipary stocks. Direct United 
States Cable are noticeably strong at 122.  Heuter's shares are 
Except for these, the changes 
on the weck do not amount to much. Indo-Europeans are again 
better at 554, and Anglo "A" has shed j to 168. It may be 
observed that the Anglo-American Telegraph dividends will be paid 
on November Ist, which is All Saints’ Day, and (though not there- 
fore) a Stock Exchange holiday. The Globe Telegraph and Trust 
declares its usual quarterly dividends at 2s. on the Ordinary, and 
3s. on the Preference shares, the quotations have not changed, 

Manufacturing companies ought to derive most direct bencfit 
from Olympian stands, and it is fitting that Edison & Swan should 
be some 6s. 6d. better, allowing for the dividend. The Preference 
are also er, but no alteration has been made in the excessively wide 
official price. Rubber shares have not moved, despite the keen 
interest now being taken in the commodity. Bruce Peebles Pre- 
ference shares are b, Babcock & Wilcox Ordinary 37s. 8d., and the 
Preference 30s. Vickers seem unable to get away from 55s., their 
present fairly high price, but they are talked better. 
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SHARE LIST OF ELEOTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


; Stock : Business done | : 
Present NAME. í or Dividends for the last Quod d week ended | Fuse ad 
Tamno; ru four years. Oct. 11th. Oct. 18th. xir a pe m 
. 1902. 1904. | 1906.4 Highest, Lowest. 
84,800 | African Direct Telegraph, 4 95 Debs... .| 100 4 4 k 99 —102 99—103 4 ; ; 
$5,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 i N . 8— 8 8- 8 8i . . 
119,00 | Do. do. 5% Debs., Nos. 1 to 1,350 Red. 100 Nil Nil | .. a9 — 87 89 — 87 
163,580 Anglo-American Telegraph EM .. | Stock | 60/6 298.5 61 — 68 60 — 62 xd ; 
8,118,210 Do. do. do. 6 x, Pref. ws .. | Stock | 6 : 68s.§ | 109 —110 l 1004xd | 1093 
8,118,210 Do. do. do. Deferred "s .. | Btock . il - 1 162 1 1 16 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 6 8 i 7á— 7 T 
1,993.8563 | Commercial Cable Sting. 500 year 4 % Deb. Bk. Red. Stock | 4 4 és 97 — xdj 97 — 99 97 
16,000 | Cuba Telegraph... 10 64 5 5 2 9 — 9— e 
6,000 Do. 10 % Pref. ; ee vs is 10 10 10 10 %§ 174— 1 174— 1 si ` 
12,991 | Direct Spanish Telegraph, Ord, a 5 4 4 4%} xd » 
6,000 Do. do. 10% Cum. Pref. xd 5 10 10 10 %§ -— xd oF e x 
80,000 Do. ão. A ee 50 44955 | 100 —108 % 100 —108 : 
60,7100 | Direct United States Cable ** 20 8 9$ — 121— 123xd | 138 1128 : 
74 Direct W. India Cable, 44 Reg Deb., 1 to 1,200,R. 100 100 —102 100 — . 
4,000,000 | Eastern Telegraph, Ord. Stock | 7 q 5 143 —146 142 —145 xd | 1444 | 1423 
2,000,000 Do. Bà % Pref. Stock H 100 84 Bj 84 90 — 92 89 — 91 xd . 
1,886,814 Do 4% Mort. Deb. Stock Red. Stock | 4 4 4.9655 | 108 —110 108 —110 sa 
Eastern Extension, Australiasia, and China Tele. | 10 7 1 6 8ij— 143 184— 14jxd | 143 18$ T 
602,400 : 4 ig Deb. Stock . Btock | 4 4%.| 4 106 —108 106 —108 071 vs 
800,000 | East&8. Afric. Tel., Mt. Db. , 1 to 8,000, red. 1909 | 100 4 4 : 1013 101 . 
900,0001 | Do. 4% Reg. M. Debs. (Mauritius Bub: ) 1 to 8,000 25 4 4 ; 1014—1084%, 101 s 
180,887 | Globe Telegraph and Trust... ee m 10 5g - 1 1 11 Te d 
180,887 Do. do. 69, Pref. .. ..| 10 6 6 ; 1 i 1 il My | 14 
150/000 [P Hal and Bermudis Cable aay ter Mort | | qu | tt $ ] P 
an u e, st Mo we M : 
46,500 | ox Deba. within Nos, 1 tc 3,900, Red. } 100 | 44% 43% = 100 —103 100 —102 p : 
17,000 Telegraph e. 5. we | 26 |10« % |18% A 64 — 56 56} 63 | +1 
72,080 Monte. Video Telephone Co., Ltd. Ord. is » 1 8 % 4 eM m i— T 
1,988,888 | National T hone, Pref. Stock ds pe .. | 100 6 & 6 & 6 % 6 96$ | 112 —118 112 —118 118 1123 
1,966,667 Do. 0. Def. Stock ; ate ..| 100 43% 5% 5 % 5 %§ | 107 —109 107 — 108 108 -$ 
15,000 Do. do. 6% Cum. Ist Pref. .. «s 10 6 % 6 % 6 & 6 96$ 194— 144 18 — 15 14 
15,000 Do. do. 6 % Cum. 2nd Pref. .. 10 6 % 6 % 6 & 6 965 12 — 18 12 — 18 xs 
250,000 Do. do. 5 96 Non-cum. 8rd P., 1 to 250,000 b 56 59 5 % 5 %8]  bi— 5i 5i b 6H 
2,000,000 Do. do. 3 Deb. Stock Red. Stock | 84% 84% 84% $a 99 —101 98 —100 -1 
1,689,508 Do. do. Deb. Stock Red. 100 4% 4% 4% A 1044—1 104 —106 1 - 4 
179,818 | Oriental Telep. and I ec. 1 to 171,504, fully paid I 6 «X 63% 68% . 1 1 1 ij d 
50,000 Do. do. 6 % Cum . Pref. 1 6 & 6 & 6 «€ 1 lf, lá— lå ‘ 
100,000 | Pacific & European Tel.,4 % Guar. Debs., 1 to 1,000 100 4% 4% 4% ‘ 100 —108 100 —108 
11,8800 Reuter's e ee ee 8 5 & 5 ys 5 ; 5 965 8 — 84 7 8]xd 7i 
8,287 | Submarine Cables Trust A i. .. | Cert. 6 « 6 % 6 9 127 —180 128 xd $ 
58,000 | United River Plate Tele hone 5 1% 8 «€ 8*9 Vu 7 — a 7 — d : 
40,000 Do. b um. Pref., Nos. 1 to 40,000 5 5 "b 5% 5 y: b—- b. 
-179,947 Do. do. 5% Debs. .. : Stock | 5 & 5 & 5 «X 7 110 —112 110 —112 " s 
15,0000 | West African Telegraph, Shares 10 2% 4° 2° ; 10 — E 10 — 14 103 sa 
80,008 | W. Coast of America’ 1 to 80,000 & 53,001 to 58,008 24 " = " T 
150,000 | Do. 4% Debs.,1 tol, . by Bras. Sub. Tel. | 100 4 4 4 . 100 —102 100 —102 «s os à 
207,980 | Western elegraph, ne os. 1 to 207,980 10 7 7 7 EN 14 — 14$ 14 — 14$ ; a3 
75,000 Do. 5 % Debs. 2nd series, 1906 | 100 b 5 5 ‘ 101 —108 101 —108 $ m 
568,880 Do. do. 4% Deb. UE Red. ..| 100 4 4 4 we I d 1 1 « s 
68,891 | West India and Panama Telegra e | 10 N : à i = . L 
84,568 Do. do. 6% Cum. ist Pref. vs is 10 7 7 6% ag 9 — 9 .. 
4,660 Do. do. 6% Cum. 2nd Pref. vs 10 N i is 7 8i 7 8i: . B in 
Do. do, & % Debs., Nos. 1 to 1,800 .. | 100 5_% 5% 5% sis 101 —104 101 —104 102 £s 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | | | | 
40,000 | British Aluminium 7 % Cum. Pref. .. T n 5 | Ni | Nil Nil TM 5 — 654 | 5 — bà 
20,000 Do. do. “A” 6 % Cum. Pref. T 5 Nil Nil Nil a 42— b 43— 654 
20,000 Do. do. 4% Funding Certs. . 5 $3 "2 T T" 24— t£ 2:1— 8 T T bs 
300,0001 Do. do. 5 % 1st Mort. Deb. Stock Red. | Stock 5 96 5% | 59$ F 99 —103 100—104 T in l 
138,801 | British Electric Traction T 10 8 96 6 96 6% di 9 — 94 g4— 10 93 Or + à 
156,487 | Do. do. 6% Cum. Pref. .. "€ 10 6 96 6 96 6 96 v 10g— 11à 11— 114 1144 T HË 
1,000000 | Ðo. do. 5 % Perp. Deb. Stock .. | Stock | 5% | 5% | 5% = 121 —193 xd| 121 —128 1224 122 
250,000 | Do, do. 44 % 2nd Deb. Stock Red. | 100 me i. 44% 8 99 —101 99 —101 100 | 993 
100,000 | British Insulated and Helsby Cables an 5 |10% 895, | 8% B WES 64— 7 64— 7 ae ss 
100,000 Do. do, 6 % Cum, Pref. 5 6% | 6% 6 96 6 968 51— 6} 531— 6} 
600,000 Do. do. 44 % 1st Mort. Deb. Red. 100 4495 44% | 44% 44% § 108 —106 | 108 —106 
50,000 |«Browett, Lindley & Co., Ord. .. ce ME C Nil Nil Nil or A— th | A HH 
50,000 | Do. do. 6% Cum. Pref. ..| £ Nil Nil | Nil .. | 14/6to 15/6 | 14/6 to 15/6 
105,781 | Brush Electrical Engineering, Ord., 1 to 105,781 .. | 2 Nil | Nil Nil - — | — à mr 
150,000 Do. Non-cum. 6 o, Pref.. + 2 | 6% 6 96 6 96 ds 1 1 li— 1 lj 
125,0001 Do. 4 % Perp. Deb. Stock |. | Stock | 444 44% | 44% | 98 — 97 | 98 — 97 «s 
125,0001 Do. 96 Perp. 2nd Deb. Stock | Stock 4196 | 49% id aa 78 — 81 78 — 81 NM? T 
85,000 | Callender's Cable EE E Ie shares + 5 15 % 12312 124% rk 104— 11) 103— 114 11 | 10g 
40,000 Do. do. 595 Cum. Pref. . 5 5 96 5% | 5% i 6g— 5 | 58— 56 io AM 
800,000 Do. do. 44% lst Mort. Deb. Stock Red. | Stock 44% 44% | 44% Pe 109 —111 | 109 —111 i ix 
069,208 | Central London Railway, o Stock : . | Stock 4% | 4% 4% 4 %8 91 — 98 91 — 93 | 91i 
523,396 e». do. X, Pref. Stock - ..| Stock | 4% | 4% | 4% | 4958 | 101 —108 | 101 —108 f 
523,896 do. DA. UO. ius .. | Stock 4 96 4 96 4 96 ,. | 88—88 | R3 — B6 TTND NECS 
1,890,000 | City d South London Railway + ia .. | Stock | 3% 22% | 9496 2 958 40 — 42 | 40 — 42 | 41 40 
85,000 rea sted & Co., DUK E MM 0 m 8 5% | 24% 24% TER lg— lf | li— 1£ b ras $- 
o 95 lst Mort. Reg. Debs. " 1 to) | L ko l Rw , Gl ^ » e 
100, 0002 900 of £100, and 901 to 11,000 of £60 Red. | | = | 5% | 5% | 5% | « | 5—10 95 —100 % . i 
99,261 | Edison & Swan Utd., “A” shrs., £8pd.,11099,2601 | 5 Nil Nil | 931968 " là— 18 1lj— 1g xd | 1A ly 
17,189 De “A” shares, 01—017,139 5 Nil Nil | 243905 3— 9] 9 — 94 xd $ d 
344,0231 4 % Deb. Btock Red. và 100 | 4% 4 96 4 96 85 — 90 85 — 90 ‘3 oe . 
100,0001 | Do: 5 % 2nd Deb. Stock Prov. Certs. all pd. | 100 5 96 5% 5 % 90 — 95 92 — 97 Wes s +2 
112,100 | Electric Construction 1 to 112,100 " 3 6 96 4% Nil a -—- 
91,890 | Do. do. 7% Cum. Pref., 1 to 81, 390 2 7 96 7 96 " 96 lg— 2 li— 2% 
200,000 Do. do. 4 96 Perp. lst Mort. Deb. Bk. | Stock | 4 96 4 96 4% 92 — 95 92 — 95 
' 95.000 "| General Electric Co. (1900), 5 % Cum. Pref. b 10 b 96 5 96$ 5 96 9à— 10 91— 10 
200,000 Do. do. 4 e Mort. Deb. .. | Stock 4 96 4 96 4% 97 —101 96 —100 
200,000 xac 8 (W. T. ) Telegraph Wi orks, Ord. .. - 5 20% |15% | 15 9$ 109658 12 — 13 12 — 18 124 121 
200,000 do. 43 % Pref. . b 4335 | 44% 44% bà— 58 5À— 53 
45,900 Do; do. 4$ Mort. Deb. Stock | Stock | 44% | 449 44, 109 —111 | 109 —111 
50,000 | India-Rubber, Gutta- Percha Pi elegraph Works.. | 710 |10% |10% 5 9$ 219658 154— 164 154— 164 
800,0001 Do. do. 4% 1st Mort. Deb, 100 4% | 4% 4% : 99 —102 | 99 —102 
37,500 Liverpool Overhead Railway, Ord. . d. 10 | 18% 18% | 13% , | T %— 98 i 
10,000 |! Do. do. Pref. £lüpaid  ..| 10 5% | 555 15% | 5% TE | 9 9 
7,950 | Telegraph Construction and Maintenance p 19 |20% |90 95 |15% : 04 — 86 | 834— 854 Mi | 394 À 
150,0001 4 % Deb. Bds., 1 to 1,500 Red. 1909 | 100 4% | 455 | 45 102 —104 | 102 —104 T 
540,0001 | Waterloo & City Railway, Ord. Btock de ..| 100 y^ 9496 3496 8 96 90 92 88 — 90 | —9 


* A period of nine months. t Quotations on Liverpool Stock Ex . 1] Unless otherwise stated al] shares are d. Interim divid A 
= change s are fully pei § ends 


Bank rate of discount 4 per cent. (September 28th, 1905) 
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SHARE LIST OF ELECTRICAL COMPANIES ( continued ).—ELECTRICITY SUPPLY COMPANIES. 


Stock 1 Closing Closing Business done  Ríse + 
en NAME. or DE for the Quotations Quotations week ended 
: | Share. BE OUS TERN: Oct. 11th. Oct 18th. | Oct. 18th, 1905. | Fall~ 
t 1902. , 1903. | 1904. | $1905. Highest,Lowest. 
29,377 | Brompton & Kens. Elec. Lt. Sup., box e. to 20,000 6 8% |10 10 vx 1 9F—. 10} - T dy. 
29,623 Do. do. Cum. Pref. 5 7 7 | 4 boe 10 94— 10 E: -$ 
10 782 | Central Electric Supply 4 % Guar. be. Stock .., 100 4 4 .4 e +! 104 —107 105 —108 l in "41 
80,000 | Charing Cross and Strand Electricity Supply |. 5 |10% | 8 8 |! 5 %§ 14— E 83 8 Wi +8 
80,000 Do. do. do. Pref. 5 4$ 4yY, | 4303 |... a 51 i NIE + 
40,000 Do. i: Aa Undertaking" 4$ % Cum. Prf. 5 44% 4 | 4 — 5 5 | 
40,000 Do. od 6 x X | Sk is— 5h 484 
850,000 do. 4% Deb. Stock Red. . ..| 100 | 4 ee | 43 | 103 —105 108 —105 s 
44,436 Chelsea Electricity Supply Ord.  . eile, 5 B ( AA% t 6à 54— 64 6:5 
150,0001 % Deb. Stock Red. .. | Stock 4 44% | 49%§ | 109 —111 109 —111 T 
70,595 City of ‘London wee "Lighting, Ord. 40,001—110,595 10 5 5 25 6 | 12 — 13 121— 13 135 123 +} 
40,000 Do. 6 % Cum. Pref., 1 to 40, 000 . 10 6 6 6 134— 144 184— 14 2 vi 
400,0001 Do. 5% Db. Stk., Scrip. (iss. &t 115) all pd. se 5 5 5 | 124 —128 124 —128 126 EET 
800,000 Do. 44% 2nd Db. Btk., Prov. Crts. yall pd. 1007 | 44 44 Hi y 104 —106 104 —106 vi ME M 
40,000 | County of London Electric Lighting, Ord. 1—40 10 4 4 4 $ | 4 966 9 — 93 10 — 1 1 9) | 4 
80,000 Do. do. 6X P Pref., 40,001 —60, ad 10 6 6 6 A og 12 — 123 1 1 1i s +4 
400,0002 Do. do. 4 Deb. Stock " 42% ds 111 —114 111 —114 1134 113 
250,000 Do. & 2nd Deb. Stock |. | Stock | 4] $ | 45 108 —105 104 —106 (o 
70,000 | Edmundson’s Electric Corporation, Ord. Shares . 5 7 79 17% | 64 5 6 oM | 
80,000 Do. do. 6 €, Cum. Pref.. . | 6 64 | 6& | — 6à x | 
800,0001 Do. do. 43 % 1st Mort Deb. Stk 100 4à 14 44196 ' 108 —110 108 —110 i» | 
21,000 | Kensington and Knightsbridge Pene Ord. i 5 10 12 12 95 12 — 123 19 — 191 
136,000 Do. do. do. 4% Deben. Stk. | Stock | 4 % 4% | 4% | 97 —100 97 —100 
111,000 | London Electric Supply Corporation, Limited, Ord. 8 Ni Nil 8% 2— 5 2— 5 28 | . 
60,000 Do; . do. do. 6 % Pref.. b 6 6 6 E A4 b— 91 I +è 
Com | aotr btsan semi Samim Herta n Pei | sek | AG | AG E l a fom | mou | a | i) ca 
, etropoli ectric Supply 5 7 ; 10 . 10968 10}— — 5 = 
76,121 Do. Cum. Pref. 1—71,106, £3 pà. 6 4 4495 | 4 $i... of 5à— s "a m 
220,000 Do. 44%, lst Mort. Deben. Stock . i 4 44% | 4 109 —118 109 —118 109 T " 
250,0001 Do. 2 Mort. Deben. Stock Redem, | Stock 98 —100 98 —100 » 
250,000 | Midland Electric Corporation, 44 % 1st More Den 100 nta 48% ros 101 —103 102 —104 +1 
10,852 | Notting Hill Electric Lighting 10 6 6% 7 14 — 15 14 — 15 144 14g ie 
59,000 Do. do. 4% lst Mort. Deb.. $us 100 4 4 96 4% 98 —100 xd 98 —100 T 
40,000 | St. James’ and Pall Mall Electric Light, Ord. .. 5 144 144% | 144% 10%§ 14 — 15 141— 15} ti 
30,000 Do. do. — 736 Pret 900811040080 | 5 7 74 | 75 | 785] 8— 9 8 — x 
150,0001 , Do. do. 84 g Deb. Stock Red. .. | 100 8496 8496 98 —100 99 —101 +1 
12,000 | Smithfield Markete Electric supply, Ord. . 5 3 4 96 4% | 2i— 23 2— 23, i NL 
50,000 Do. do. T das Btock Stock | 4 4 4% 76 — 80 76 — 80 ws 
65,000 | South London Electricity Supply, Or Or 5 1 8 4% | 3j— 4 4 js +3 
100,000 | South Met. Elec ower <a 1 il Nil Nil kam tà 3— p 3 
50,000 | (Late Blackheath and Greenwich (13 96 Pref... 1 Nil 1% q 1&— 15 lé— 1,5 és 4 
100,000 Dist. E.L.Co.) 44% 1st Deb. Stk. | 100 43 44% 44 | . 105 —108 xå 105 —1 A 
30,000 Droni ieetrio Bupply, Ord. .. ; 5 : b 5 96 4 44 xd 48— 4 43 
80,000 5 % Cum. Pret. 5 | 5% 64 5 | b — &9xd| 5— 
ET W Do TEN do. 5 449 "m Mort Db. Stk. Red | 100 E 2 43 pre xd na cd : iA 
, estminster Electric Supply, Ord. .. 5 1 1 14 ! 13966 1 1 i a li 
28,151 Do. do. b % Cum. Pref, 5 5 By 6 2 | S à 68 Pr | 
r l 
Shares not officially quoted :—Mackay Companies, ord., 462—471. Pref. 7154—16. 
+t Unless otherwise stated all shares are fully paid. § Interim dividends, 
MARKET QUOTATIONS, Wednesday, October 18th. 
a pet oc tee SP BornightB I cna 1.1 — — T]  batet | Fortnight's 
CHEMICALS, &o, Md. Jg ERE METALS, &o. (continued). P dois 
a Acid, s aroehlórier n per cwt. bl- " g Copper Sheet TET per ton £85 ~ line. 
a , Nitrio.. kx .. per owt. 22/- we 9 » Rod. .. per ton ' £85 £1 inc. 
a, Ozalic. s o .. perewt. 82/- v C pi (Electrolytic) Bars .. per ton £71 10 m 
a ,. Sulphuric ze i S percwt. 5/6 yO e j T Sheets .. perton £90 10 
a Ammoniac, Sel  .. .. percwt. 49J- Pat € n $i Rod .. per ton £81 10 
a D omens Muriate (crystal) .. per ton £33 10 i € y » * H.C. Wire per tb. 93d. 
"T .. perton £30 =a f Ebonite Rod fie .. per Ib. 
Bleaching powder is is .. per ton £5 10 is f » Sheet  .. S00. perlb. 8/- 
a Bisulphide of Carbon es .. per ton £15 Di n German Silver Wire .. .. perdb. 1/6 
a Borax . .»  .. per ton £18 vs h Gutta-percha, fine e 0. per]lb. 6/. to "]- | zm 
a Benzole (90 Ay pt x .. per gal. 10d. sA h India-rubber, Para fine . .. perlb. 5/8 to 5/4 deo. 
a (50 %) - ix .. per gal. 91d. T í Iron, Charcoal Sheets .. per ton £18 E 
a Copper Sulphate ., $a .. per ton £20 s í ,, Pig (Cleveland warrants) per ton 54/14 2s. Tad. inc 
a Lead, Nitrate M 3s .. per ton £25 " i ,, Forgings, according to size per ton From £11 we 
» White Sugar.. a .. perton £31 a i ,, , Scrap, heavy per ton 47/6 to 50/- 
Sete deii Borel - US . per on £27 d - í Wire, galvanised No.8 . per ton . £9 15 is 
a Methyla t. r gal. 2/6. Qua i 
a Naphtha, Solvent (90 9, at 16 C) bet gal. 5/6 ud o Lead, English Ingot ee .. per ton £15 5 s. 6d. inc. 
a Potassium Bichromate, in casks per lb. 8d. " Sheet  .. .. per ton £16 17 6 Qs. 6d. inc. 
a Potash, Caustic (75/80 %) - .. per ton £20 " A Manganin Wire No. 98 .: .. per lb. 8/- vl 
a Potassium Cyanide .. per lh. 4d. M g Mercury . per bot. £7 5 2s. 6d. inc. 
a Shellac s .. percwt. 190/- ae d Mica (in original cases) small . per lb. ' 6d. to 1/- às 
a Sulphate of Magnesia »5 .. per ton £4 10 - d v " " medium per lb. 2/6 to 4/- "m 
a Sulphur, Sublimed Flowers  .. per ton £6 10 a d » large .. per Ib. 4/6 to 8/6 .. 
a " ee dain Ke .. per ton £5 10 wie p Phosphor Bronze, plain castings per Ib. 1/1 to 1/8 è 
a Lum .. per ton £5 ei p » rolled bars & rods per lb. 1/13 to 1/8 
a Soda, Caustic white 70 96) .. per ton £10 15 T " Bip & sheet per lb. 1/4 
a ,, Crystals : .. per ton £8 l Ps pi Platinum .. per oz. B4. 
a Sodium Bichromate, casks .. per lb. 21d. Qs e Silicium Bronze Wire :; per Ib. 104d. to 114d. 
a j Cyanide .. .. per lb. "Id. m : Steel, Magnet, acc'd'g to desc’ p' n per ton , £58 " 
` " inbars .. " £15 to £40 "T 
METALS, ‘ke. ý £150 90s. i 
b Aluminium Ingots, in ton lots .. per ton £150 " g Tin, Block ..  .. e perton { to £151 } . inc. 
b » Wire, in ton lots .. perton £177 ne » Wire, Nos. 1 to 16. per lb. 1 
b Sheet, in ton lots .. per ton £175 - ^ White Anti-friction Metals— 
b Babbitt's metal ingots ix per ton £43 to £140 m “ White Ant” brand. per ton £46 to £70 
c Brass (rolled metal 2" to 12") basis per Ib. 734. ES j Yarns, 2/108 Grey Cotton, on sp'is per. lb. 8d. 
€ 4, Tube (brazed) i .. per lb. . Vs J. w» Olea. Flax per lb. bid. ‘ 
É ig » (solid drawn)..  .. per Ib. i j „` Bply 10 Ibs. Russian .. per Ib. 4tád. . 
€ ,., Wire, basis .. Vs .. per Ib. 8d. j »  10)bs. Russian, single .. per lb. ‘ ‘ 
€ Copper Tubes (brazed) .. .. per Ib. 103d. j j  » 801]bs. Jute rove per ton 11 z 
» (solid drawn) .. per lb. 11d. "M k Zinc, Sh't (Vieille Montagne bnd. ) per ton £31 15 10s. ino. 
g ! Copper Bars. Bars (best selected) — .. perton | £85 £1 inc. | | | 


Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; c Thos. Bolton & Sons, Ltd.; d F. Wiggins & Sons; e Frederick 
Smith & Co.; India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare ; h Edward Till & Co.; í Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k "Morris Ashby, Ltd. ; m W. T. Glover & Co., Ltd. ; n P. Ormiston & Sons; ^ Johnson, BA & Co., ' Ltd. ; p The Phosphor Bronze Co., Ltd. 


The Longsdorf Furnace. — The smoke-preventing fired boilers which have correctly rg PEU and HIC 
furnace is one of the numerous adaptations of the steam jet. smoky or clean according to circumstances. e steam j PT A 
it 

Steam is admitted to a perforated pipe through a superbeating sorbed = and, perban: com bined on occadioH AMI tae : 


dampers, is 'often able to effect just that last aid to smokeless 
saddle placed around the firedoor and over thc front part of the fire. combustion which cannot be got without the steam-assisted air 


This saddle is made of cast-iron or steel, ribbed internally to secure indraught. Experience has shown that the steam thus blown into 
a long passage for the steam and exposure to the heated metal. a furnace is best directed over the area of the fire from about one- 


‘These steam jet appliances are especially ueeful where the draught third of its length up to the bridge.’ In the Longsdorf farnace the 
is insufficient to draw in over the fire the secondary air for the perforated pipe is placed above the superheating saddle, and trans- 
combustion of the hydro-carbon gases, and the superheating of the versely to the flue, the perforations for steam being on its front 
steam jet is, of course, beneficial, the use of wet steam being un- side. The Longsdorf furnace is in the hands of Mxssns, F. JORDAN 
desirable. The apparatus is particularly applicable to internally AND Co., of 15, George Street, E.C. 
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NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


(Continued from paye 611.) 


The Vulcan Swivel Siphon and Pressure Gauge. 


This is a new design of siphon and steam pressure gauge which 
is being made by Messrs. J. Hopkinson & Co., LTD., of Hudders- 
field. It is adapted for cylindrical water-tube boilers, and other 


positions where the pressure gauge is fixed a considerable height 
above the firing floor level. It isa novel combination designed to 


secure a firm support for the steam gauge, quite independent of the 


siphon. The latter is in the form of a copper coil with ample 
cooling surface, which can be easily detached and blown through 
without disturbing, or in any way interfering with, the gauge, which 


is a great advantage. This easy detachment of the coil forming 
the siphon is one of the special features of the arrangement, as it 
permits of the gauge being tested by a separate pump without 


dismounting the gauge. 'l'he operation of uncoupling the siphon 


coil; testing the gauge to the full extent of its range, and recoupling 


ready for work, occupics at the most, not more than a few minutes. 
As the support for the gauge is independent of the coil, the 


weight of the gauge is immaterial, and advantage is taken of this 


to use a sector-shaped gauge whose working parts are more 
mechanical than those in the circular gauge. The com- 
bination of gauge and siphon coil can be swung round 
to any angle, 
of gauges simultaneously from one position. The swivel 
arm attached to the back of the gauge is effectively insulated 


by a washer of special material; with the result that the gauge and 
The combination of gauge, siphon, and 


its tube are kept cooler. 
electric lamp makes a handsome fitting. 


The figures are marked on a white opal dial, and, to make the 
reading at the working pressure more distinct, each increment up 


Fic. 80. 


to the working pressure is marked, but beyond, the dial is graduated 
for testing purposes only, in readings of, say, 40 lb." As the dial 
is not opaque, it can be illuminated from behind, and the position of 
the finger can, therefore, be readily distinguished at night, or when 
the gauge is fixed in a dark place. | 

The back of each gauge is provided with a facing arranged to 
carry a bracket and incandescent lamp. l 

The whole is enclosed in an electro-plated dust-proof case; the 
mechanism of the gauge, however, is visible to the engineer and is 
protected by strong glass inserted in front of the case. Au important 


which makes it possible to read a number 


L4 


claim is that the arrangement can be efficiently tested, so as to 
comply with the requirement of the Factory Act of 1901. l 
Fig. 78 shows a view of the gauge and siphon in working 
position. Fig. 79 shows a side elevation, the back of the gauge 
being provided with a fixing and incandescent lamp for illuminat- 
ine the dial. The front of the gauge is shown slightly canted so 
as to be more easily seen from the firing floor level. Fig. 80 gives 
a rear view, illustratiug how the gauge can be swivelled; by this 
means the gauges of a range of boilers can be set so as to be all 
seen from one position. Fig. 81 illustrates the arrangement with 
the siphon coil disconnected and the tester attached. The siphon 
can iu this position be blown through without affecting the gauge. 
A fully illustrated pamphlet relating to this apparatus has been 
published by Messrs. Hopkinson, and therein fuller particulars will 
be fonnd, together with dimensional drawings and prices. The 


^ same publication contains a full. account.ef the Vulcan portable 
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200-250-volt circuits. 


gauge tester, the method of its application, and its advantages. 


Electric Light Raising and Lowering Fittings. 


[ d 

There can be no doubt that among the many benefits derived 
from the use of the electric light, one of the most important is the 
facility for handling the light and alteriug its position to suit 
varying requirements. ‘The “acme” of utility in this direetion is, 
of course, found in the portable hand lamp fitting, but next to this 
and possessing features of utility entirely its own, is the pendant 
with a raising and lowering arrangement. Alterations in the 
condition of the supply of electric current have necessitated con- 
siderable alterations in the details of the insulating covering, and 
the flexible which was found thoroughly suitable for 60, RO or 100- 
volt practice is a very different article from that now required for 
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The thickness of the india-rubber covering 


in particular has been greatly increased, and the rubber is now 
vulcanized to mæt the increased risk from electric faults insepar- 
able from higher voltare practice. Some of the consequences of 
these changes are stated to be:—The necessity for very heavy 
balance weights to counteract. extra friction; the liability of the 


rubber to “set” over the wheels and refuse to “ flex” if the fitting 


be not constantly in use; the risk of electric faults resulting from 
the cracks which occur after a time in even the best of vulcanised 
rubber. It is considered that the raising and lowering pendant has 
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now become indispensable, and the HOLLAND House ELECTRICAL Co., The wad is placed in position by simply pressing it in at the mouth 
of 9, Holland Place, Glasgow, ha It is 


; ve experimented with various 
forms of Suspension for Overcoming the difficulties and thus 


suspending chain being more pliable than the flexible, and passing 
over only half the number of pulleys required in al] other types, 
E weight of the counterbalance is consequently reduced by one- 


The method by which the electric conductor is attached to the 
cord or chain which suspends the fitting reduces the amount of 
slack ” in the conductor to a minimum, and experience has shown 
that in the majority of cases this “slack” is not at all an eyesore, 


while it ensures immunity from all risk, either from fire or from 
the counterbalance falling. 


66 Konnectic » Connectors. 


lator cells magneto-coilg ki i i 
? > » Sparking plugs, &c. It ig easily 
detached by a slight twist and pull, but. it is impossible for the 


Fic. 83.—Tug “ Konnectic ” CONNECTOR. 


connection to come apart through vibration. The flex cannot come 
away, as it is fixed tight by means of a small set-screw. It is 


when the engine is running, as the connector is well insulated and 
there is no fear of shock. 
brass and will last for years, are now being used by some of the 
largest motor-car manufacturers. They are supplied by Mussrs, 
J.C. LYELL & Co., Lro., 55, Victoria Street, S.W. 


Insulating Wad for Lampholders, 


In fig. 84 we illustrate a new patent lampholder insulating 
wad, of which MESsRs. MILLINGTON & EVERETT of King's Parade, 
Cambridge, are the patentees 
to give perfect insulation, to m 


Fio. 84.—INSULATING LAMPHOLDER Wan. 


to keep the points of contact perfectly clean. The wad projects 
slightly beyond the of the 
thus when the lamp is pressed into position 
solidly compresaed, forming & complete insulation between the 
sides of the, holder and the bayonet pointe, and also ikeep- 
ing the lamp firmly fixed. The l 

fireproof felt, faced with | asbestos, through which,two holes are 
Pierced as shown. These holes correspond with the bayonet points. 


of the holder. claimed that, especially on high voltage cir. 
cuits, it affords an extra security against risk of short circuit. 
(To be continued. ) 


——— 


ELECTRIC POWER DISTRIBUTION .FOR 
THE RAND. 


By ROBERT HAMMOND, M.Insr.C.E. 


( Abstract of Paper read before the Engineering Section of the British 
Association at Johannesburg, August 30th, 1905.) 


banket, and 
the number increases annually, the workings varying from “ sur- 


In some 
mines it is used for crushers, for haulage, for the conveyor belts, and 
i ills. | A 


The writer not only advocates the adoption of electric winding, 
but he fully believes that almost every operation at present per- 
formed by steam power could more economically be effected elec- 
trically if the power were generated at a central power station 
supplying the whole of the mines, i i 
pressing, haulage and pumping (both underground and on the bank), 
ventilation, stamp mills, crushing, sorting tables, tailing wheels and 


This should give place to a system by which electrical energy is 
utilised under | i 


system, over 75 per cent. of the energy delivered to the ełectric line 


Having agreed that the use of electrical energy on the Rand has 
an chormous field, the question arises as to Whether it could be 
more cheaply obtained from One central station or from separate 


In order to fully appreciate the problem, it ig necessary to care- 
fully note how the costs of generation of electrical en are made 
up. They divide themselves almost equally into: (1) Capital 
charges; (2) Working expenses. 


I.—CaAPrTAL CHARGES. 


1. Interest upon the capital invested. 
2. Depreciation fund to provide for (a) the wearing out of the 
plant; (6) its antiquation. 


II.—WonxriNaG EXPENSES. - 


l. Coal, gas, oil or water used as the motive power. 

2. (In the case of steam engines being employed) Water (a) for 
boiler feed ; (b) for condensing, 

3. Oil, waste and stores, 

4. Wages. | 

9. Repairs and maintenance. 

6. General expenses, management, &c. 

A careful study of each item in turn will lead to the con- 
clusion that aggregation of Output tends to economy in every one 
of them. 


By aggregation of output and the resultant diversity factor, less 
plant is required, and therefore a lower sum has to be provided 
annually for interest and for depreciation. 


II.—WonxrNG EXPENSES. 


Taking each item in turn, and confining our attention to steam- 
driven plants :— 
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1. Coal.—Planta of the largest size, which can only be used in. 


works having an enormous output, use less coal per brake horse- 
power than those of smaller size. Before a recent Parliamentary 
Committee it was stated that, in the case of a particular type of 
steam generators, the 5,000-Kw. sets used 25 per cent. less steam 
and the 10,000-kw. sets 33 per cent. less steam than the 1,000-Kw. 
sets. | 

2. Watcr.—(a) For the boiler feed. The less steam used in the 
generators, the less will be the water evaporated in the boilers. (b) 
For condensing. The less steam passing through the generators, the 
less water required for the condensing. 

3. Oil, Waste and Stores. —By means of the saving devices possible 
in plants of large size, there would be an economy possible under 
this head. 

4. Wages.—There would certainly be an economy here, because 
the same number of men required to operate, say, six plants of 
1,000 kw. could as easily work the same number of plants of 10 
times the size. 

5. Repairs and Maintenance, —Engineers are aware that the per- 
centage on value disbursed on plants of large size is less than that 
on plants of smaller size. 

6. General Expenses, Management, d-c.—Here, again, it is a truism 
that large businesses can be managed more economically, propor- 
tionately, than smaller ones. Possibly, however, there is no need 
to dwell further on the now almost universally conceded proposi- 
tion that aggregation of output leads to great economy in pro- 
duction. 

In order to ‘apply our general principles to the supply on the 
Rand, it is necessary to estimate the total amount of power, elec- 
trical and steam, used at the present time. This may be approxi- 
mated from the amount of ceal consumed annually, at, say, 
400,000,000 H.P.-hours per annum, equivalent to an average output 
throughout the year of over 45,000 H.P. 

In the case of 16 mines, which raised 316,371 tons of ore in the 
month of April last, 35,894 H.P. was in use. The total quantity 
raised by all the mines during the same period was 1,074,464 tons,. 
and if dealing with 316,371 tons of ore necessitates a maximum of 
35,894 H.P., the 1,074,464 tons would, as a mere matter of propor- 
tion, require 121,903 H.P. 
^ Whatever, however, may be the total capacity of the plant, the 
broad fact stands out that a conservative estimate places the total 
requirements of the Rand mines at the enormous figure of 
400,000,000_H.P.-honrs, or, say, 300,000,000 Kw.-hours per annum. 

In order to arrive at the total capacity of a central power house 
to deal with this output, it is necessary to consider the load and 
diversity factors which would be obtained. 

The success of a central power station depends entirely upon its 
ability to afford a supply of energy at very low rates. The extent 
to which aggregation of output leads to economy in working costs 
practically turns upon the excellence of the load and diversity 
factors which would result from the supply to a large number of 
consumers. 

Turning to the conditions under which a power station for the 
Rand would have to work, it is evident that a very favourable load- 
factor would be obtainable. The load-factor of the plant at many 
of the mines is as high as ‘5 or 6, but of course it would be too 
sanguine to trust that all the consumers’ demands would be as 
favourable. The writer is inclined to think that it would be on the 
safe side to assume that the average of the consumers’ .load-factors 
would be 40 percent., equivalent to an average use of the maximum 
power for 9°6 hours per day. 

On the basis of a consumption of 300,000,000 units per annum 
and a 40 per cent. load-factor, the sum of the consumers’ maximum 
demands would be 82,200 Kw. 

On the assumption of a diversity factor of 60 per cent. and a 20 
per cent. loss in distribution and transformation, a plant capacity 
at the generating works of 60,000 Kw. would be required. 

Dealing with steam generators, provision should be made for 
seven generating sets, each of a capacity of 10,000 Kw., each set 
being capable of sustaining an emergency overload of 20 per cent. 

On the assumption that one set would be occasionally laid off for 
overhaul, there would always be available for active use six sets 
with a total normal capacity of 60,000 Kw., and an overload capacity 
of 72,000 Kw., amply sufficient to cope with the estimated present 
requirements and the estimated output of 300,000,000 units per 
annum. 

The cost of the power house, including steam generators, boilers, 
pumps, condensing plant, switchboard and erection is estimated at 
£980,000. 

The estimate is drawn upon the basis that the primary voltage 
would be 6,600 volts; the mines within a radius of nine miles of 
the central station being supplied at that voltage. For the more 
distant consumers, step-up transformers would be used and energy 
transmitted at 30,000 volts to transforming sub-stations. Two 
such sub-stations would be required, one on the East Rand and one 
on the West Rand. The energy would be transformed down to 
6,600 volts, and distributed to consumers at that pressure. 

For the purpose of the estimate a power factor of 85 per cent. is 
assumed; bare copper overhead wires would be used throughout, 
carried on steel structures. The loss in transmission which has 
been worked to throughout, is about 7 per cent. . 

The 30,000-volt feeders to the east and west sub-stations are each 
arranged so as to be 50 per cent. in excess of requirements, so as to 
provide for reserve. The 6,600-volt lines radiating out to con- 
sumers are able to transmit the energy with a 7 per cent. loss over 
five miles, if load is taken off at one end, or a course of 10 miles if 
tapped off evenly all the way. 

Ample provision is made in the estimate for the transformers 
NT to give consumers, especially those who already have 
electrical systems at work, a supply at any voltage they may deeire. 


" would be 71 per cent. 


The stm included for the electric lines, transformers, sub-stationé, 
&c., i8 £340,000. 

In order that the plant may work at full efficiency, an ample 
supply of condensing water is necessary. Provision is, therefore, 
made for & tank to hold 100,000,000 gallons, the sum included for 
its construction and filling being £300,000. The complete estimate 
is a8 follows :-— 


Power house dia dn es an £980,000 
Electric lines, transformers, sub-stations 340,000 
Storage tank EY € e 300,000 
Land and road making ... m en "D 60,000 
Contingencies, engineering and supervision fees, &c.... 170,000 
Working capital e St bat nee ai 150,000 

Total ss T ee 7 £2,000,000 

Which it is suggested might be raised in the form of :— 

Five per cent debentures... £660,000 
Ordinary capital 1,340,000 

Total £2,000,000 


The costs of working are compiled on the basis of an output of 
375,000,000 units, made up as follows :— 


Unita. 
Used by consumers pi M ae 300,000,000 
Loss in distribution and transformation 75,000,000 
| 375,000,000 


With a maximum load ‘of 60,000 xw. the resultant load factor 
With such a magnificent load factor as this, 
very low costs of generation are attainable. 


Costs OF GENERATION AND DISTRIBUTION OF 375,000,000 Units 
PER ANNUM. 


Coal on the basis of 4 lb. per unit and 10s. 6d. per ton 


(of 2,000 1b.) aed T pii T Si .. £393,750 
Water make-up, 1] gallons per unit at 3s. 6d. per 1,000 
gallons B € ah = 253 n , 82,031 
Oil, waste and stores ... 3,125 
Wages ... aes m xus s i weg 52,000 
Management, rent, rates, insurance, &c. ... ^ .. T 12,000 
Repairs and maintenance, 4 per cent. on Capital outlay of 
£2,000,000 ; less working capital, £150,000 = £1,850,000 9,250 
| £552,156 
Add 5 per cent for contingencies ... € is es 27,607 
£579,763 
Capital charges.—a per cent. on £660,000 debentures, and 
10 per cent. on £1,340,000 ordinary capital  ... .. 167,000 
Reserve fund.— For depreciation and antiquation fund, 
and 2 per cent. on capital outlay on plant  ... eos 37,000 
Total ... bus "m ni ha Da 2 .. £783,763 
Margin to the good  ... mue bus EE ssi sud 91,237 
£875,000 


REVENUE. 
300,000,000 units delivered to consumers, at "7d. per unit... £875,000 


It will be seen that on the basis of a payment by the consumers 
of 7d. per unit, there would be sufficient profit to provide 5 per 
cent. on £660,000 of debenture capital, and 10 per cent. on 
£1,340,000 of ordinary capital, after setting aside the sum of 
£37,000 per annum to a reserve fund to cover the depreciation and 
antiquation of the plant. 

It will, I think, be agreed jthat ithese figures are sufficiently 
favourable to support the idea of one central electric station for the 
Rand; but it will be seen that they are based on the ‘assumption 
that water storage of 100,000,000 gallons is possible, and that a 
matter of 470,000,000 gallons of water per annum, or, say, 1,300,000 
gallons per day, are available for making up the losses by 
evaporation. In making up the estimate of cost of working, it is 
presumed that this quantity of water will be available at a cost of 
3s. 6d. per 1,000 gallons. 

Doubtless, if a good supply of water were available, it could be 
secured at a lower figure; but the serious question in such 
quantities at one central spot{is to permit of the daily evaporation 
of so large a quantity. .— d 

Assuming that the demand from mines on the east of Johannes- 
burg would roughly be double that from the west side, the ideal 
position for the power house is about 8 miles to the east of 
Johannesburg. 

Let us presume for the purpose of illustration that ample water 
were available at Vereeniging at a distance of, say, 35 miles from 
Jobannesburg. 

In this case it would be necessary to add to the estimate of 
capital expenditure a sum of, say, £80,000, for the construction of a 
weir dam to provide a reservoir as a stand-by in times of drought, 
and of the necessary line of pipes for inlet land return to the lower 
level. 

The generating station would be alongside the river, and the 
whole of the energy would be transformed up to 70,000 volts. The 
whole 50,000 Kw. would be transmitted to a central point in 
Johannesburg by means of three sets of transmission lines, each 
consisting of three cables. Six of these cables would be sufficient 
to transmit the whole 50,000 xw. with a loss of only 6°7 per cent, 
The other three cables are therefore available as spares. 


`~ 
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Tn addition to the central transforming station at the Rand, to 
whieh the trunk lines would be connec ted, two other sub-stations 
would be provided, as was the case with the -central generating 
station, one of these being situated on the East Rand and one on 
the West Rand. Calling these stations A (west), B (central) and 
C (east), the whole of the energy would be received at B at 70,000 
volts, and rather more than one-third of it would be transformed 
down to 6,600 volts, and this would be distributed to consumers 
within a radius of about 8 miles at that pressure. The remainder 
of the energy would be transformed down to 30,000 volts, and would 
be transmitted at tbat pressure to A and C. Here agaiun a further 
transformation would be made to the distributing pressure at 
6,600 volts. : 

The total cost of the trunk feeders and poles, additional trans- 
formers and sub-stations, would amount to, on a liberal estimate, 
£200,000. On the other hand, the outlay of £300,000 on the storage 
tank would be avoided. 

There would, of course, be an increase in the cost of the traus- 
mission of the energy, but this would be more than compensated 
for by the lower price of the coal and water at Vereeniging, 
always presuming that arrangements could be made for the use of 
the Vaal River. 

If such arrangements could be made, the future central power 
distribution station for the Rand will probably be situated there, 
and the supply given at ‘6d. per unit. 

The question will then resolve itself into a purely commercial 
one, and the mine owners throughoutethe Rand will have to decide 
whether it will pay them better te draw their supplies from a 
central station or to combine to use their own clectric 
installations. 

There is little doubt that tho*e who are at present only using 
steam power would find an economy in adopting electric power. . 

In this connection it is significant to note that on the north bank 
of the River Tyne, in spite of coal being available at very low 
rates, 50,000 H.P. of steam has been displaced by electrical power 
during the last two years, the supply being drawn from the central 
power distribution works situated in Newcastle-on-Tyne. 


In the discussion on the paper, Mr. SipNEY JENNINGS said one 
of the important points to be considered was as to whether enough 
allowance was made for antiquation of plant. It was a matter of 
pounds, shillings and pence to the capitalist aud to the engineer 
If it could be proved without doubt that a cen- 
tral power station would be vastly more economical, then be 
thought the capital, although huge, would be forthcoming. They 
had on these fields central power stations of very much smaller pro- 
portions than the one advocated by Mr. Hammond. 
Central Electric Works werezselling at 4'1d. per unit, whereas Mr. 
Hammond suggested that on a very large scale it should be gene- 
rated and sold for 07d. per unit. As to electric winding and air 
compressing by means of electricity, he last year paid a visit to 
the chief collieries in Westphalia and in Belgium, and he was 
immensely impressed by the power and facility with which electric 
winding could be applied on these ficlds. 

Mr. Q. HExNiNa said it was easy to find fault with the Rand 
engineers for not puttiug more electrical power into use, but 
they should remember that a few years ago there was no Rand, and 
plants had to be put down step by step. He was quite certain that 
if Mr. Hammond were to offer them power at the price he mentioned, 
they would all take his power. 

Mr. E. P. RATHBONE pointed out that with the power centralised 
in the way proposed, if anything went wrong with the centralisation 
the whole of the mines would be dislocated. 

Mr. A. SIEMENS said they had heard every speaker say that the 
real criterion as to whether the thing ought to be introduced or not 
was, in commercial and industrial matters, the cost. In electricity, 
where the capital outlay was so very heavy, the charges in interest 


‘and antiquation were the main factors in deciding the matter. Mr. 


Hammond had told them that the load factor in the mines was at 
present very high—'5 or '6. What would they gain if they made a 
central power station? He did not believe that that wonderful 
economy would be effected simply by increasing the plant to 
wonderful sizes. He thought that 2,000 or 3,000 Kw. plants were big 
enough, for they were handier. Mr. Hammond quoted Newcastle- 
on-lyne, and said that the .North-Eastern Railway Co. were 
taking their supply from the central power station. He (Mr. 
Siemens) believed they paid ‘45d. He had been over the Liverpool 
Electric Railway, and he was told that they got their units at 33d. 
They had placed their station half-way between Liverpool and 
Southport. It had not been at all proved that a high power central 
station would necessarily be cheaper than smaller stations. 

Mr. SrENGEL (Rand Central) pointed out. that on the Rand they 
had comparatively modern plant, and therefore the chance of saving 
much from electric power supply was not quite so favourable. — It 
might be possible to supply from a plant having a capacity of 
60,000 xw. at 'Gd. But this was based entirely on the assumption 
of a large load factor, and what were they going to do until this 
state was reached ? There was probably no mine which would enter 
into contact. with them now for, say, over 1,000 Kw., and new mines 
generally started at 15 or 20 xw. Until the supply reached the 
60,000, the fixed charge per kilowatt would be rather high, and in 
that he saw a commercial difficulty. 


Portmadoc Electrice Lighting. — The U.D.C. has 
declined to entertain the offer of the North Wales Power and Trac- 
tion Co. to supply energy in bulk. 


The Rand . 


OVERHEAD CONSTRUCTION. 


By ROBERT N. TWEEDY. 
Wuat a world of too much to do this is. Technical journals 
come in by every post one might say, proceedings of socicties 
come on top of them, and the daily papers fill up every 
chink, so that if due attention were paid to all we should 
have no time to do anything but read and none to. make use 
of onr reading. The congestion of traffic in London strects 
is as nothing to the congestion of reading matter in many a 
man's study, such a congestion as ‘no Royal Commission, 
nor a dozen of them, could ever clear. The real want of 
this age is an auxiliary brain for every man who cannot 
manage with the one given free by Nature; a kind of 
memory pot into which the contents of all the articles and 
books we want to read and caunot now from sheer Jack of 
minutes, might be poured ; an automatic sieve, and digester, 
too, to deal sub-conseiously with the chaff and. tares of 


which there is so considerable a proportion in modern 


writing. 

The writer. marked for future perusal the paper on ** Over- 
head Equipment,” read by Mr. Sayers before the Tramways 
and Light Railways Association last January (reprinted in 
the Tramway and Railway World of March 9th), but found 
no leisure just suited for that kind of amusement until now, 
Which must be the excuse for referring after so many 
months to something which by present day canons ought to 
have been decently buried and forgotten long ago. How- 
ever, there are certain points in and arising from that paper 
which will bear exhumation, although it is too much to hope 
that they can be given new life. 

Poles have become gradually larger and larger since the 
date of the first trolley lines, and this not because the weight 
of the trolley-wire between spans has increased appreciably, 
or the other factors altered proportionately, but, so far as can 
be gathered, from the ever-increasing unbalanced stress put 
on the span wire. Poles are raked out of all reason, and 
pulled into the vertical at whatever cost in tension, not with 
any relation to the effect of the trolley wire on its supports, 
for if that only were considered a fraction of the rake would 
suffice. That this is so can be verified by observing the 
tautness of the span wires in ‘most places. — Unreasoning 
habit, fostered by the evil practices of constructional: line- 
men, has led us into calling for such poles as the Standards 
Committee has selected, whereas an equally satisfactory pole 
to correspond with each of the three standards, but many 
pounds lighter in weight and of proportionable diameters, 
would have been chosen if the evidence given hefore the 
Committee had been derived from witnesses unblinded by 
custom. Much of the outcry at the ugliness of the over- 
head system might have been avoided if poles and braeket 
arms had not grown so huge. Our cyes are accustomed now 
to rows of monstrous columns along our streets, and the 

sight of anything smaller would be sure to give rise to a 
sense of danger. 

This cry of ugliness has been strangled for the time now 
that Corporations have not the money to spend on surface- 
contacts or conduits, but the tramway builders have been 
their own worst enemies in this business, for they have given 
just cause for complaint by drawing attention to every ugly 
feature. No doubt resort was had to superlative ornamen- 
tation in the first place in the hope that :stheticism would 
be appeased, and it is only of late that people are beginning 
to understand that heavy bases, ornate collars, elaborate 
scroll-work, bracket arms extended backwards to give an 
effect of balance, and spiry decorated finials capping all, 
partake of the superfluous, and succeed in doing the very 
opposite to the intention. | 

Nob only are elaborate trimmings artistic errors, they 
become positively economical objec Lions in some cases. 
Lines are by no meaus unknown on which irreparable 
damage has been done to the most important section of the 
poles by galvanic action between the lead with which the 
constructors sought to make the bases watertight and the 
mild steel. This erosion may not be discovered until a pole 
is removed for some reason, when a cincture is found bitten 
into the pole at the line of « aulking. 

Whether the caulking has been done with lead or less 
dangerous material, it is the universal practice to make a 
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joint which is not intended to be broken during the life of 
theline. How,then, fares the surface of the pole inside the 
base ? The visible portions are painted every vear—should 
be, if they are not—but not so the invisible. Few seem to 
remember that layers of metal, in the form of oxide, are peeling 
off every year under the bases. But that is the case however 
much the top joint may have been caulked. Moisture 
creeps up from below, and sweating takes place inside 
until the first inadequate coat of paint is lifted and the 
ravages of rust begin aud continue unchecked. 

As with the bases, so with the collars, which cover and 
hide with yet greater obtrusion the returns formed by the 
junction of each two sections. These are not caulked, and are 
not the cause of galvanic pitting, but they conceal the sad 
effects of the rain which is trapped by the ledge, and as a 
general rule the painters have no orders to lift them to paint 
underneath. : 

. . If poles are to be trinketed with redundant castings which 

catch the eye and conceal the weather, let them not be 
responsible for the early death of the poles themselves. 
Better by far than the present practice is it to leave a clear 
thoroughfare between pole and base, and to make proper 
provision for ventilating and draining the base, but incom- 
parably better is it to have no base at all, nor any collars, 
.for then the heavy depreciation which goes ou quietly and 
surely when bases are fixtures and collars are never moved 
will cease. 

Primarily bases are intended to protect the poles from 
- errant, vehicles and mutually to protect the vehicles, but that 
reason has ceased to exist with poles made of steel and 
planted on the footpath. Certainly a base subtracts from the 
, effective road width, and as certainly to minds free from the 
prejudice of custom it has the reverse of an ornamental 
- effect. 

Finally, if the considerable cost of these accessories is 
saved by their omission, the only valid reason for collars can 

- be set aside by the adoption of one-piece taper poles, which 
have so many advantages over the sectional poles. As Mr. 
‘Sayers informs us, they are somewhat dearer, but the bases 
and collars are dearer still. 
. While rust and galvanism are sapping poles from the 
outside, potent rust plays its part on the interior. Whether 
this is caused by direct rain which entered after 
erection and before the pole was capped, by 
sweating, or by other ways, matters not. Caused 
it is, and the obvious cure is to ventilate and 
drain the pole until it can happen no longer. 
This is easily done on poles not yet crected, 
and can be carried out at moderate expense when 
they are in position. Probably the finest solution 
of the matter is to fill the whole pole with concrete 
after treating the interior with paint or other 
preservative, for that will add considerably to 
the strength of a pole, and prevent for ever the 
attack of rust. | 

This subject of corrosion and erosion of mild 
steel poles (it is a well authenticated fact that mild 
steel suffers from these diseases in much higher 
degree than wrought-iron) is not one to be dropped 
lightly. It is a serious and present danger to all those 
tramways on which no precautions have been taken 
against it, and at the rate of wasting which has been 
observed by the writer on poles removed from all kinds 
of localities, it is to be feared that long-continued neglect 
will end in the absolute destruction of poles even before the 
gels of the usual 21 years' lease or the 25 yeurs' 
oan. 

When Mr. Sayers says that “it is far better to let the 
P.W. construction get a good long start of the overhead," he 
has in mind, as he says, the uncertainty of. P.W. plaiis, but 
the most economical way to work is to have the overhead 
construction always at least a little ahead of the track, so 
that advantage can be taken of electricity, supplied probably 
by a temporary plant, transmitted to work trains and track 
tools. To obtain the many advantages arising from this 
procedure is a matter of preliminary organisation, and it is 
to be regretted that practical engincers who realise the im- 

ce of machinery in economising labour have not more 
to do with these preliminaries. The track oosts more than 
any other item in the construction of a tramway, and a per- 


centage: saving on its cost means a correspondingly larger 
amount off the capital charges. Rail benders, rail drills, 
riveters and all the rest of the portable tools could be 
worked electrically, or electro-pneumatically, and an immense 
deal of carting could be saved if live trolley wires were avail- 
able up to the rail head: 

On interurban or country lines, where the cost of con- 
struction has to be kept down to the absolute minimum, still 
lighter poles may be used, as there will be little objection to 
them being stiffened by bow-strings in the same way that 
the Post Office stiffen wooden poles at curves, and light steel 
poles properly maintained are probably better in such cases 
than the wooden poles which have been used occasionally. 

Mr. Sayers would have anchors at the ends of all 
curves, at section insulators, and at every quarter mile 
in addition. If trolley wire is erected properly there 
is little necessity for all this 'extra wiring, and tlie 
less of it there is the better from every point of view. 
In no case of a trolley wire breaking will more than one span 
be affected if the ears are attached as securely as they should 


be. On paper, of course, it does look as if a break in one 


span would.send some effect, travelling down the line on both 
sides of the break : but, in fact, nothing of the kind occurs, 
and the damage is localised strictly. 

Even section insulators as made now are independent of 
anchoring, and so are splicing ears if they are designed to 
receive the ends of the wire at an angle as obtuse as 
possible. 

Anchoring, it may be said, is. required chiefly as à means 
of preventing broken wires falling to the vround, not so 
much to prevent the damage or deformation of the line 
extending, and. it. follows, therefore, that anchors are to be 
put up in the course of maintenance rather than as a matter 
of construction. 

As the wire at splicing ears, section Insulators, and other 
special points begins to wear, anchors ought to he. thrown 
over the fittings and attached by half ears to the wire on 
each side, and it is the duty of the linemen to do this in 
good time. “ Broken trolley, bad lineman ” is a saying that 
has more than an element, of truth tn it on most occasions. 

This anchoring for protection from the effect of trolley 
wires breaking used to be done on the “ trap” principle by 
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taking the wires back to the next poles, and so. forming a V 
between the trolley and anchor wires. This arrangement 
has not been seen on new work since the Board of "Trade 
frowned on it, not without due provocation, and it has been 
superseded by anchoring in the same vertical plane as the 
trolley wire. This has been done in several ways, as 
illustrated diagrammatically above. — 

Fig. 1 shows a bowstring suspension from a bracket arm, 
with two insulators, usually globe strains, on either side in 
order to maintain donble insulation. This arrangement 
always looks heavy, and requires too many insulators. The 
equivalent span-wire construction has a special anchor span 
in place of the bracket arm in fig. 1. 

Fig. 2 shows a better arrangement so long as the globe 
insulator stays in its place on the hanger, and fig. 3 provides 


better for this by means of a special insulator made like half 


a reel or bobbin insulator, retained in position by pegging 
the hanger cap; but the arrangement shown in fig. 4 is 
preferable to them all, although it calls for a special hanger 
cap. The cap is cast with two trunnions on top, which are 


' made to support a complete reel insulator, and the anchor 


wire simply lies in the groove and is attached at each end 


the cap is little more than that of the ordinary cap, while 
full advantage can be taken of the cheap and trustworthy 
porcelain reels. 

This vertical style of anchorage cannot take the place of 
the horizontal style when strain is to be taken off a length 
of trolley wire, but, as stated above, that kind of anchoring 
can be reduced to small proportions in practice. 


(To be concluded.) 
——— 


A PROVINCIAL’S VIEW OF THE 
EXHIBITION. 


THE note of the Exhibition is struck before Olympia is 


tion moon shining by the reflected, and transformed light of 
Nothing but the glow of the mantles ig 
seen, for the power of the arcs overwhelms any radiation 
from them. 

That is the key-note which tunes the Visitor to the vibrant 
lessons awaiting him inside. 

Olympia will teach the Provinces, and London, too, that 
electricity bas not passed from its infancy straight to its 
dotage, that it has not Just flitted across the sphere of the 
gas lamp for a moment and so into the region of failures. 
ry owners, and to 
public bodies that electric light is not fighting only with a 
carbon glow-lamp in one hand and the old are lamp in the 
other. j 


blad 

Although the Exhibition satısfies the farmer that chaff can 
be cut and cream separated by electrically-driven machinery, 
sets the hotel proprietor. thinking about the advantages of 
cleaning knives and boots by the same means, persuades the 


motors, and demonstrates to the engineer that steam, belts 
and shafting are obsolete, it is, above all and before all, an 
exhibition of electric lighting. It is necessary that it should 
Collieries, factories and work- 
shops by the score give their evidence against steam engines 
for anything but - driving dynamos, and nothing but hard 


by ignorance of things in being. : 

This office the Exhibition will perform in part, but much 
Tests with the provincial engineers. 

The glare of Olympia does not irradiate Land’s End, but 
its lessons will carry far of their own weight ; they must be 
. pushed and pushed until the incandescent mantle is no more 


Circulars, catalogues, travellers, all perform their part in 
the education of engineers and of the nation, but an exhibition 


Progress, which is of more 
leaflets, shelves full of catalogues, and hordes of travellers, 
For that reason it is imperative that as many as are con- 
nected with electricity shall see as much as they can of the 
things at Olympia, which are going to do so much towards 
the approximation to our ideal. 
he visitor does not leave flame arcs outside the building. 
hey are everywhere. On the four corner posts of many 
stands, in rows inside the stands, along the very ridge of the 
roof they shine prominent and unmistakable. ^ Here the 
flame arc makes its début, one may say. Hitherto it has 
n burning publicly in patches only; samples here and 
there, batches at wide intervals over England. 
The pioneer lamp failed, but out of its ashes have sprung 
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to other reels and so to the half-anchor ears, The cost of innumerable others, of which some will live long and happy 


for granted ; as an individual that Which burns the cheapest 
carbons for the longest time with the least flickering, and 


the foreigner, if numbers count. 
appeared to give the steadiest and most pleasant light was 
British-born and made. It makes use of a magazine rifle 
clip to reload the carbon holders, and is enabled thereby to 


v 


daily attention to the carbons, and it seems that we are on 
the brink of returning to that state of things, after 
accustoming ourselves to the 150-hour enclosed arc. 


lamp, which was perhaps the greatest novelty in the Exhibi- 
tion. Much has bee 


point of efficiency, burns for àn extraordinary number of 
hours before it requires any kind of attention, keeps up its 
normal candle-power throughout its life, and burns always 
with a steady radiance even when subjected to wide variations 
of pressure, is an article which may not be cast aside lightly, 
The very strange- 
ness of the colour will make the use of the lamp in private 
houses and public buildings intolerable for some time to 


lighting of side, and even main streets, and of factories and 
workshops is in question ; and the only points on. which 


The mercury lamp has to find its field first in the streets 
where people can become accustomed to a colour 80 different 
from that of any other light, then ‘it may get within four 
Walls, -and gradually attain the fulness of its hope. 

Was it the feeling of others besides the present: provincial 
that there is more certainty about that lamp than about the 
tantalum lamp? The visitor to Olympia has no more 
doubt about the existence of one than of the other, for both 
are well represented, but one felt that the latter has to 
live much longer before anything very definite can be said 
about its permanent value or comparative excellence. 

While the mercury lamp will compete with the incan- 
descent mantle, the Nernst lamp and the small arc, the 
Tantalum—and, at the same time, the Osmium— will -be 
required to prove itself against the carbon filament and the 
Nernst. it wi 
from which the factor of novelty is omitted, remains to Le 
seen ; but it is probable that at the present time the average 


. useful life under the conditions Which are to be expected 


reasonably, i$ too short to make the lamp a serious com. 
petitor with either of its rivals. | 

The filament is so long, and becomes brittle so early, that 
a pessimist might be inclined to remove this lamp from the 


list of entries for the domestic lighting race, and he would 
add that the unit of light is rather too large to appeal to 


D i i! 
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owners of rooms under 20 ft. square, now that the general 
pressure of supply is 200 to 220 volta. 

One left the Exhibition with a sense of overpowering 
dazzlement, and an idea that one could. never again read 
under anything less than a dozen arc lamps at 6 ft. Never 
were one's poor eyes assailed by so many candle-fect 
simultaneously. What the Olympian atmosphere would 
have been like under the befouling influence of an equivalent 
candle-power in gas lamps one shudders to think. The 
result would be an explosive as well as a suffocating 
mixture. 

One welcomed the reminder of Messrs. Geipel & Lange 
that there is such a thing as a “turn down” lamp, for it 
helps to refute the recurring statement of the gas men that 
nothing but the extremes of full brilliance or extinction are 
possible with electric lamps except at an enormous sacrifice 
of efficiency. mM 

The supplementary filament in the “turn down” lamp 
serves its. purpose much more readily than the by-pass on a 


gas lamp, and without the notorious inconveniences attaching 


to the latter. 

While it was the object of the rest of the exhibitors to 
display their lamps as nakedly as possible, the Linolite Co. 
wave everyone a much-wan.ed object lesson in the effective 
distribution of light. The system of diffusion by indirect 
reflection will become universal later on when people discover 
that what remains of their eyes is worth conserving, and 
suppress their acquired habit of looking for points of 
in tense light. 

Those who have taken advantage of the goodwill of the 
exhibiting lamp makers to supplement their glance at the 
miniature factories of which the stands consist by following 
in the real factory the manufacture of’a glow lamp from 
cottonwool to cardboard travelling case, will feel more than 
ever that it will take a lot of beating when made with such 
scrupulous care ; but we have to face the possibility of 
recent innovations superseding the old forms sooner or later, 
although the day may have arrived already when improve- 
ments in the manufacture of the filament will postpone the 
event indefinitely. 

The carbon glow-lamp industry is too vast, aud its 
products are too well known, for sudden decay and dissolution 
to overtake it. The new lamps and the old will find their 
own places in time, while all. will join forces to thrust the 
gas lamp into outer darkness. 

The generation and application of ozone has been 
treated so extensively in these pages that one was glad to 
lave an opportunity for examining a real live ozoniser on a 
practieal seale—somethiug that will deal with the whole ‘air 
supply of a building, or will purify water and sewage at small 
cost. 

An ozoniser will be a desirable adjunct to an installation 
of electric light in any building in which ventilation has 
depended on the superseded gas jets. 

The steel-core concrete conduit strikes a new note in cable 
laying, and with prices less than those of stoneware conduits, 
the advantages seem to be numerous. | 

In the matter of cooking and heating by electricity, one 
looked admiringly at the pots and pans, and at the 
charmingly designed radiators, with a sigh of regret at the 
price of gas. 

In medicine, electricity has the field to itself, and the 
Dowsing show was useful as an indication to the layman of 
the advances in this direction. Perhaps the day will come 
when another peak will be added to the chart of the lighting 
station by the light baths taken off the mains every morning 
before breakfast. | 

Undonbtedly there are many small domestic uses to which 
electricity will be put increasingly, but another exhibition 
or two must come and go before the heavier household 
heating work is taken out of the hands of the coal and gas 
men. | | 


Redcar Electrie Lighting.—The U.D.C. has decided, 
with the approval of the B. of T., to transfer the prov. order to 
the Cleveland and South Durham Electric Power Co. on terms 
agreed upon, By this action the Council's expenses in obtaining 
the order will be refunded. 


MAKING ONES LIGHTS COUNT. 


(AN AMERICAN VIEW.) 


CONSIDERING the enormous increase in business which most 
of the large central stations have enjoyed during the past 
decade, it is strange that in so many instances consumers 
have learned so little about the efficient use-of their installa- 
tions of incandescent lamps. In some quarters the opinion 
prevails that if the central station sells the current it makes 
little difference whether the consumer’s equipment is effec- 
tively employed or not, and that it is all one to the supply 
company where the lamps are placed as long as the monthly 
remittances are regularly received. .Such views are not in 
accord with broad conceptions of the relation of a central 
station to its customers, and, in the long run, are destined 
to go to the wall. 

The use of the electric light im advertising is a case in 
point. There is, perhaps, no better index of a town's pro- 
eressiveness than the manner in which the streets in the 
commercial district are illuminated after business hours. In 
the great cities of the United States the electric sign has 
now attained a tremendous foothold ; the Chinese laundry, 
the Hebrew merchant, hotels, restaurants, theatres, and 
retail houses of every description have been brought to the 
point of realising the far-reaching effectiveness of illumi- 
nated signs against the natural background of darkness in 
comparison with the dead level of even illumination accorded 
to all objects by daylight. The electric sign compels atten- 
tion—there is no escape from it, aud even the smaller cities 
and towns are beginning to see the point. 

Many enterprising cities of middle size, not to mention 
the larger towns, are very poorly provided with street lights, 
even in the business districts. Perhaps there is no more 
difficult problem in the field of artificial illumination than 
the adequate lighting of streets. Few cities are in the 
financial position to light even their important streets to a 

‘degre of brilianey much in excess of that required for 
tolerably safe, personal, locomotion along the sidewalks. The 
fact is, if it were not for commercial lighting for advertising 
purposes, few of our cities outside the great metropolitan 
centres would present any special attractiveness down town 
by night. The advent of the electric sign and the use of 
window lights until the late evening hours by enterprising 


“merchants have jointly wrought greater changes in the 


habits of our smaller cities than ,are generally realised. 
Time was, and not so long since, either, when an after 
dinner stroll along the principal streets of a town of 50,000 
inhabitants was a gloomy and depressing experience, attended 
hy occasional personal risk and cheered by nothing brighter 
than the flaring gas jets of some saloon or fruit stand. 
To-day, in live communities, throngs of pleasure seekers 
crowd the important thoroughfares every evening ; and, 
although the trolley may justly claim a large share in this 
improvement, there is no doubt that the lion's share rightly 
belongs to the incandescent lamp. This being 80, it is a 
pity to overlook the possibilities of effective illumination iu 
any individual case. 

In a nutshell, the electrice sign and the window light pre- 
sent two exactly opposite problems. The former is the 
object of attention, and the latter a means to an end. If 
the sign is legible at reasonable distances, it matters little to: 
the observer whether the lamps used be “16 or 4 ;" but, 
whatever the candle-power, legibility is the first essential. 
It is not uncommon to find merchants spending considerable 
sums upon current for high-powered but only fairly legible 
signs, When the same, if not better, results, could be secured 
by the use of smaller lamps spread farther apart. Jm 
incipient cases of this kind, it is surely worth while for the 
central station man to advise either installing a sign of wide 
spacing with large lamps or one of narrower dimensions and 
smaller candle-powers. If the merchant be made to see that 
he is receiving adequate return for his outlays each month, 
it will surely count in the central station’s favour when 
extensions are planned, or references and recommendations 
made to prospective customers. 

Window lighting is almost a specialty in itself in these 
days, and the need of experienced advice is seen on every 
hand. Here is where the central station stands an admirable 
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chánce of being doubly useful to its customers, The average 
consumer does nof realise that the lights themselves are 
merely auxiliaries to the display of his goods; he does not 
know that two 8-C.P. lamps, intelligently located, are almost 
always more effective in window lighting than one 16 ; and 
he often. thinks that the display of the lamps beside the 
goods add to the attractiveness of his exhibit. Questions of 
this character need tlie skilled attention of the electric light- 
ing engineer, and it is in the power of the central station to 
demonstrate to every progressive customer that, judicious 
adaptation of means to ends, which results in a better quality 
of illumination at the same profit for each unit of expendi- 
ture, more lasting satisfaction on the part of existing clients, 


 8hd a broader increase Of business throughout the com- 
munity. 


C 


EDUCATIONAL, AND OTHER FADS. 


Br A COLLEGE LECTURER. 


engineers. Recently, one of these made the suggestion that 
courses of lectures might be delivered by old students of the 
College who were engaged in some Special branch of 
engineering. | 

Now, this suggestion can hardly be called new, and in one 
technical college at least « experts " have lectured chiefly, of 
course, in tlie evenings, for years, Whether or not their 
efforts are erowned With success, the writer cannot say, . In 
many ways, however, the suggestion will do good in bringing 
before the public the necessity for specialisation in electrical 
engineering teaching work, and it will tend to do away with 
the antiquated idea of a “ professor” with plenty of white 
shirt and side, who lectures on everything connected with 
electrical engineering. 

[t is a strange fact that technical colleges have very often 
followed the example of the old and hoar 
appointing - professors to teach “ everything " instead of 
obtaining a series of lecturers, Frequently also in appointing 
a head or princi pal of a college, teaching experience ig rarely 
considered of an y importance, - Perhaps this is done go that 
the man appointed may make original Suggestions on the 
Carnegian principle of making a telegraph clerk a chief 
engineer of, Bay, a steel works. Tt ig a curious thing 
to think of the feelings of such a man, who has spent 
the greater part of life in the seclusion of hig college rooms, 
dragged forth to boss some institution Where there is the 
usual heterogeneous collection of trade classes. He must 
feel something like Kipling’s captured lancer, and one 


the engineering and electrical engineering laboratories are a 
wondrous combination, Of course a lecturer jg generally 


In the meantime, however, assistants of any description 
are poorly-paid people : the salary ratio :— 


However, with the advent of clearer and saner eductional 
ideas, the decadence of the professor will be accelerated ; but, 
of course, so long aa the popular craving for these creatures 
remains and requires to be satisfied, colleges will groan for 
funds, and suitable lecturers will remain scarce, 

Yet in looking through the advertisement columns of any 
electrical engineering paper, one cannot help being confronted 
with the march of Specialisation in this industry. For 
example :— 


“ Wanted, an engineer with experience of n.r. three-phase 
working ... ," 
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" Wanted, a mains Superintendent with special knowledge 
of electrolysis troubles . . . pus AU M 

“ Wanted, an engineer with experience of the three-wire 
Rystem , . . ," | 

And so on. : Sul 

In teaching, specialisation is a thing of the future, and 
meanwhile the enterprising Teuton has it all his own way. 
The British public seems to consider a professor necessary, 
and sticks to him aa Rankine’s workman sticks to his “ three- 
foot rule." 

Writer has experienced at college many professors, 

There is the professor who does consulting Work, who utilises 
the college in his: Spare time, who has forgotten how to 


him to. be “make 
Recently another celebrated engineer hag blurted 
out that this js really the case, and if this is 80, why not 
look the facts in the face, and equip our colleges corre- 
spondingly ? i 

It would interest the writer very much to know what the 
occult knowledge is of which practicians make such a talk 7 


possesses 
many valuable qualities go co-ordinated that he is able to 


There is tlie professor who writes books, and who bores 
his students by giving them proofs to read in their « spare 
time.” He is the most harmless of the lot. | 

There is the professor who is a manufacturer, or to use the 


shop." "The writer recollects such a professor of engineering 
who probably having a mania for works costa, &c., used to 
waste precious hours teaching the rudiments of abbreviated 
arithmetic! ! The absurdity reached a climax when he 
pulled out his slide rule to correct his working. Yet here 
Was a practician of the best type. | 

Most of the best paid professors in this country are allowed 
to do consulting work and thereby gain a little experience 
and cash. Most of the worst paid professors in this country 
are nof allowed to do consulting work. Lecturers are always 
debarred from this by a clause in their agreement. with the 
college, for which the writer supposes the professor of the 
department is largely responsible. — In some Universities, of 
course, this is not the case. The writer would welcome the 
more enlightened policy of giving the students more outside 
experience and less “ talky talky," but does not see how it is 
to be done with the present day curricula to gét through, 
except by omitting many “ intermediate methods” of doing 
things referred to below. | 

Again, there is the wretched student to consider. This 
person is bandied about from one department to another 
between, say, 10 a.m. and 4 p.m. each day from chemistry 
to mathematics, then physics and laborator , and soon. In 


` many institutions a great deal of his time is really wasted 


over “fads” of the professor, or some absurdity of the 
curricula. 


exclusion of everything else. Very useful no doubt to a very 
few, very useless to a great many. Again, the laboratories may 
have been designed by a “ practician " who has had no 
teaching experience; and this, of course, is fatal to the 
students. Practicians seem to imagine that the electrical 
engineering laboratory should resemble an engine room as 


many fixtures as possible, and all the wires should be run 
out of sight, or in tubing, and when you tum a handle the 


^ Connections and N Students, the time Spent over them can 
be calculated. 


How often does a student ask, “ What is this arrange- 


There should be 8witchboards, and as - 


- = n 
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ment for?" and the demonstrator wearily replies, ** Oh, 


that thing ! it was an idea of Prof. Bunkum’s to enable you 
to put alternating and direct current on a motor at the 
same time. It didn’t work, so it is never used.” And 
again: * How do T connect up this dynamo to run as a 
series machine?”  * You join A to B, Z to y, F to K, H and 
J, and don't forget to take the plug out of M, otherwise there 
will be a dead short.” ; 
= Yet, in spite of years of this sort of thing, we see labora- 
tories with many switchboards and fixtures at the present 
time! Sometimes students have a delightful time finding 
out what a machine with all its connections is intended for, 
and making a new diagram of these. , | 
Another faddy thing is the C.G.S. system, some professors 
insisting on its use throughout the college course. Perhaps 
this accounts for ‘the heterogeneous units adopted by 
dynamo designing people at the present time. Lately 
the writer had five drawings of a dynamo’ machine 
to consider. One firm used millimetres, another centi- 
metres, another feet and inches, another feet. and decimals 
of a foot, and so on. Why millimetres (1!) are so frequently 
used nowadays is rather puzzling; 580 mms. does not 
convey much idea of length to the British engineer, and a 
millimetre is no unit. ©. Nas te | 
Thewriter thinks that the Engineering Standards Committee 
should recommend certain units to be adopted. in drawings, 
and suggests the foot and inch as being quite good enough for 
most people at the present time. Later, when quart pots 
are abolished, perhaps we shall have a set of rational units, 
but introducing these meantime is merely adding fuel to fire. 
However, it is a little awkward, if one wishes to compare 


drawings hurriedly, to find that they have all to be reduced 


to a sort of N.T.P., which in its gruesome absurdity is quite 
startling. ~ - 
Then, again, there is the idea.of doing things on a large 
scale in some places, and machines of large size are used. 
Now, now donbt, large machines are better than small ones 
when expense is no consideration, but in the majority of 
places cheapness ¿s the great desideratum. In this respect 
certain London Polytechnics compare very favourably indeed 
with other places blessed with more £ s. d. for equipments. 
Aguin, every laboratory, however poorly equipped other- 
wise for teaching, musi have its Kelvin balance, costing £60 
to £50. 
. as instructive, and cost about 5s., and quite good enough for 
this class of student to work with. If this was done, 
perhaps we would find a voltameter in every little electrical 


engineer's shop for calibration purposes, and so many 


electricians would not believe that the strength of the solu- 
tion affected the results appreciably. Yet, strange to say, 
although much has been spoken and written about calorific 
values of fuel, calibration of instruments, &c., it is gile 
the erception to enter an electric generating station where 
this simple calorific test of coal is regularly carried out, and if 


any standardisation is done, the instruments are compared. 


with another instrument supposed accurate “ once upon a 
time." But. the scarcity of fuel-testing calorimeters is 
more extraordinary and inexcusable since the price of gene- 
rating per unit depends surely on the ‘calorific value to a 
great extent. La | o 

The teaching of engineering mathematics, too, has under- 
gone a change, and now squared paper is all the rage. 
Every engineer now talks of finding the “law” of variation 
of gome function. One often reads, “the accuracy with, 
which these curves follow the quadratic or parabolic law is 
remarkable," whereas the * remarkability " would come in 


if the quadratic approximation did not follow the experi- 


mental results, in most cases, However, it seems mathe- 
matics is now to be regarded as a branch of mechanics, and 
perhaps, on the whole, better results will be obtained this 
way. Abbreviated arithmetic, however, is about as useless an 
accomplishment to a twentieth century British engineer as a 
knowledge of Chinese ; slide rules, and four figure log tables, 
being very cheapnow. Ft seems, looking at types of different 
examination papers, that our educational people delight in 
teaching, first of all, all sorta of methods of doing calculations, 
which are “shed” as the student gets more knowledge and 
experience. The writer wonders how long 8 = 4 g? will 
be proved by algebraic methods, and what good this does the 


atudent—another stock question is the “ simple pendulum ” - 


As a rule, a large copper voltameter would be quite 


without using the calculus. Half a student's time, it appears, ` 
will be spent in learning methods which are to be “shed ” 
later on. Why? | 

It seems to the writer that if a student would plunge into 
the caleulus at once and spend a year or two getting it up, 
before he ever attempted to study dynamics or physics, a 
great deal of useless “ [Intermediate Science" methods of 
solving problems could be avoided, or he could study them 
by calculus methods right away, along with the calculus. 
That this can be done quite well has been proved over and 
over again. - 

In this way, perhaps, a student may develop into a ** Cap- 
tain of industry "—why they call them “ Captains” the 
writer does not know, if there is a captain surely there is 
the Field-Marshal's baton somewhere ? ! 

But in any case the student must remember when he goes 
out into the world that to be a success there (and, of course, 
make money) he will require to resemble Magnano, of whom 
it is written :— 

In magic he was deeply read, 
As he that made the brazen head, 
Profoundly skilled in the black art, 
As English Merlin for his heart, 
. He could transform himself to colour, 
. Ag like the devil, as a collier. 
. The cannon, blunderbuss, and saker, 
"^ ^ He was the inventor of and maker. (Hudibras.) 


"THE INFLUENCE OF ELECTRICITY ON 
JA ..POWER ENGINEERING.* 


By W. P. ESSON, M.Inst.C.E., M.LR F. 


THE early seventies saw the inventions of Gramme and Von 
Hefner Alteneck, and the beginning .of: the electric lighting era. 
From. those early days till now progress has been continuous. In, 
25 years the size of electric generators has increased from 5 H.P. to 
5,000 H.P., from the machines which fed the Jablochkoff candles in 
the Avenue de Opera in Paris, to the magnificent triumph of 
engineering realised in the generators at Niagara. eh, 2E 
. It was not until 1880 that the first incandescent limp factory 
was started on a commercial basis. = [CR ep a d 
From 1880 onwards, power transmission made progress. Are 
lighting work had taught. manufacturers how to make machines 
for higher pressures, and the demand consequent on the invention 
of the incandescent lamp gave the necessary stimulus to develop- 
ment. — MEE A ML ML ; 
There was no such thing as transmission of power in the sense 
that. we now understand it until the electric motor made its 
appearance. ME l a oE . 
- About`1889, engineers on the Continent were faced with a very. 
important problem. They saw in their waterfalls thousands of. 
horse-power running to waste. They knew that by adopting 
electric transmission, this power could be utilised and distributed to 
great advantage amongst manufacturers scattered over a wide area, 
but they also recognised that success could only be obtained by the 
use of a pressure considerably higher than the 2,000 or 3,000 volts 
then in use. The problem required a considerable amount of. 
study, the position being:—For alternating currents, pressure all 
right, but no motor available; for continuous currents, motors 
available, but pressure not high enough. As the supply of power 
was the leading idea, the system which possessed the motor had to 
be chosen, and continuous current was consequently adopted, with 
the brilliant device, however, of joining up all the motors in series. 
and spreading the high pressure over the lot, while connecting the. 
generators in series to keep down the pressure on the commutators 
of individual machines. In this system the current is kept constant, 
the pressure varying according to requirements, and at the dateIam 
speaking of it does not appear that there was any other way of pro-. 
viding a general power supply. It says much for the engineering of 
the installations on this system, that they are in most successful 
working to-day, and what is more, they are being added to in com- 
petition with. the three-phase system. A considerable number of 
installations on similar lines have been laid down, some of them of 
great importance. Amongst these is the Brescia transmission of 
700 H.P. at 15,000 volts over a 12-mile line, and the larger installa- 
tion for supplying La. Chaux-de-Fonds with 2,400 m.p. at 14,400 
volts over a 32-mile line. Another installation is at work trans- 
mitting 4,000 H.P. at 22,000 volts over a 34-mile line from St. 
Maurice to Lausanne, and fhere is in course of construction the 
largest of all, designed to transmit 6,000 H.P. at 60,000 volts over a 
line 114 miles long from Moutiers to Lyons. 
Now a system showing such strong vitality, though working on 
what nine-tenths of our engineers would call antiquated lines, 
cannot. be dismissed in a sentence. ‘The facts are, that the system 
is going ahead.in the face of the three-phase alternating system 
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and is successful oh a scale commensurate with many of the larger 
three-phase installations, The Americans say that the success of 
such a system would be impossible in their country, because the 
motors would not there get the careful and skilled attention given 
to them on the Continent. This may be so, but with a large plant 
and sub-stations the objection need not hold. In any case it is 
certain that every engineer will look forward with the greatest 
interest to the completion of the large scheme now in progress. 

It was at the Frankfort Exhibition of 1891 that the problem of 
long-distance transmission was satisfactorily solved. A tremendous 
impetus was given to power transmission in Europe, and soon a 

arge number of installations were working on the new system, 
transmitting power to distances up to about 15 miles, at pressures 
n the vicinity of 5,000 volts or so. 

It was not until 1897 that any increase over the Frankfort pres- 
sure was made, but in that year the South Californian Power Co. 
transmitted power-over 80 miles at 33,000 volts. Several plants 
were installed at this pressure with the object of finding out 
whether a still higher voltage could not be successfully employed. 
These experiments culminated in the Telluride Co. adopting, in 
1893, a pressure of 40,000 volts for their Provo transmission, and at 
the present time there are several installations in the States 
working at this pressure. The Shawinigan Water and Power Co. 
is operating over a line 84 miles long with 53,000 volts. The 
Washington Power Co., the California Gas and Electric Co., and 
the Guanajuato Power and Electric Co. are all operating at 60,000 
volts, while the Kern River Power Co. is busy with a line on which 
the pressure will reach 67,500 volts. This is for the time being the 
highest pressure in the world, but two companies are making pro- 
vision for their apparatus to be capable of working at 80,000 volts, 
so that whenever suitable methods of insulation for this pressure 
are devised they will be able to adopt it. 

In Europe the pressure on transmission lines does not rule high. 
The distances are not great, and under these circumstances it is 
preferred to keep the line pressure down to a figure which is 
possible to the generator armatures and does not require the use of 
step-up transformers. A most interesting example of a power 
installation in the Far East is furnished by the Mysore transmission 
of 4,000 H.P. from the Cauvery River Falls to the Kolar goldfield, a 
distance of 92 miles at 30,000 volts. In North Wales a pioneer 
hydro-electric transmission installation is close upon completion 
which will be supplying current very soon. The power is derived 
from Llydaw, on Snowdon, and there will be transmitted in the 
first instance 4,000 H.P. at 11,000 volts for the working of light 
railways in the district and for power purposes generally. A 

scheme which the Scotch Water Power Syndicate have in view is 
the transmission of 5,000 H.P. to the Vale of Leven from a hydro- 
electric power station, 22 miles distant, supplied with water from 
Loch Sloy, which is situated 750 ft. or so above Loch Lomond. 
Here the pressure proposed on the overhead transmission line is 
40,000 volts. But the scheme is at present in the air, and whether 
the conductors will ever get there I would not like to say. 

Unless the power transmitted is very large the lower the pressure 
the better, proviced that it is high enough to allow of the trans- 
mission being carried out economically. It would be folly to assert 
that there are no greater risks with the higher pressures, for, as a 
matter of fact, with pregsures of 40,000 to 60,000 volts “ the highest 
intelligence, vigilance and excellence -must be employed to avoid 
accident and ensure success." These pressures are not to be used 
indiscriminately or when they can be avoided. A large number of 
plants are operating at pressures between 10,000 and 20,000 volts, 
and of these it may be said that the overhead lines give very little 
trouble. The latter figure represents a voltage which can be 
produced in the armatures of machines of moderate size without 
difficulty, so this pressure may be considered a limit below which 
step-up transformers may be dispensed with. When we get much 
above this we enter a zone where we begin to experience the line 
troubles which very high pressures bring, without obtaining all the 
corresponding advantages they confer. It is very questionable, 
therefore, whether there should be any halting place between 
20,000 and 40,000 volts. At 33,000 volts Dr. Perrine tells us that 
the special difficulties due to capacity, insulator size, erratic 
lightning arrester effects and switching begin to make themselves 
seriously felt, and it is just as well, if we have to re-design the 
apparatus with special reference to these difficulties, that we carry 
the pressure to the other extreme of the zone referred to, and so 
getthe full return for our trouble. If high pressures are ever 
standardised, the figures for the standards will be probably 20, 40, 
60 and 80 kilovolts. | 

With pressures of the order of 40,000 volts, quite a new set of 
phenomena is brought to our notice. In the first place, the 
insulators, in order to prevent flashing over to the supports, must 
be very much larger, and an increase of pressure from 20,000 to 
40,000 volts necessitates their diameter being increased by 50 per 
cent. or more. A usual size of insulator for the former pressure is 
6 in. diameter, while the latter should not be less than from 9 to 
10 in., with the addition of at least one intermediate bell between 
the outside dome and the inside cup. When these high pressures 
are used the phenomenon of brush discharge has to be provided 
against. This results from the breakdown of the air as an insu- 
lator, owing to electrostatic strain set up in the space between the 
wires, and it was very thoroughly investigated by several leading 
engineers in America in 1893. Their experiments showed that 
while the loss of power due to this cause at 40,000 to 50,000 volts 
was, with the usual line construction, inconsiderable, after the 
higher figure was reached the loss increased rapidly. Prof. Ayrton 
has lately worked out the distance wires of different diameters have 
to be placed apart to ensure that with certain pressures there shall 
be no brush discharge, The cure of the evil is of course to keep 
the wires far enough apart, and keep them large enough in 


diameter: for it is common knowledge that in the vicinity of a 
sharp point or a sharp edge less pressure is required to break the 
air down than in the vicinity of a knob or well-rounded edge. A 
thin wire presents along its whole length a comparatively sharp 
edge, and while with wires of 41 in. diameter 40,000 volts will dis- 
charge through about 10 ft., if the wire is } in. diameter discharge 
will only take place when the distance between the wires has been 
reduced to 15 in. As it is usual to space the wires on a 40,000-volt 
line about 48 in. apart, and as in no lines requiring such high trans- 


mission voltage, are wires likely to be less than } in. in diameter, . 


it will be seen that there need be no loss from this cause. But 
there is enough trouble with switches, lightning arresters and higher 
pressure surges in the line without brush discharge. 

It is not the high pressure that makes the trouble last mentioned, 
indeed raising the pressure reduces surging, since the current is 
reduced with the increased pressure. Experience has shown that 
if alarge amount of power is transmitted it is easier to operate 
lines at a pressure of 60,000 volts than at a pressure of 30,000 volts, 
because in the former case the current flowing is only about half. 
Suppose we are transmitting 5,000 H.P. to a distance of 50 miles at 
30,000 volte. Roughly, the current in each wire will be 80 amperes, 
and it is possible that if this be suddenly interrupted the surge 
pressure would rise to 20,000 volts. If it happened that the line 
was momentarily short-circuited by a lightning discharge, and that 
during the short circuit four times the working current passed, the 
surge voltage on the removal of this short-circuit might rise to 
60,000 volts, which pressure would be superposed to the working 
pressure. With 30,000 volts between the conductors, the pressure 
between any conductor and earth is 17,300 volts, so in this case the 
surge voltage makes the possible nearly 44 times the working pres- 
sure. If we worked at 60,000 volts, however, the rise on breaking 
the short would only be 30,000 volts, and this superposed to the 
working voltage gives a possible pressure of rather less than twice 
the working pressure. The momentary strain which insulators, 
transformers and other apparatus should be capable of standiug is, in 
the case of the 30,000-volt transmission, 77,300 volte, while in the 


60,000. volt transmission it is 64,400 volts. The higher working pres- . 


sure has, therefore, the advantage, and if the power transmitted were 
increased the advantage would be more pronounced. It is probable 
that on account of this rise in pressure due to circumstances, the 
occurrence of which the greatest precaution will not always pre- 
vent, the current to be transmitted through each wire of long- 
distance transmission lines will not, as a general rule, exceed 100 
amperes. 

There is no hard and fast rule for pressures to be used, but 1,000 
volts per mile is recognised as good practice. This is subject to 
limitation on the one hand by the highest pressures of which we 
have commercial experience, and, on the other hand, by the con- 
dition that the current in any wire shall not be excessive, a point 
which has just been dealt with. According to Mr. C. F. Scott, a 
distance in miles equal to three times the number of thousands of 
volts may be covered without incurring an excessive annual charge 
per horse-power for copper. This means that 5,000 volts would 
cover 15 miles, 10,000 volts 30 miles, and 20,000 volts 60 miles. 
That 10,000 volts has reached 28 miles, and 30,000 volts 92 miles 
is shown by the installations at work. But the solution to all 
engineering problems lies in compromising, and the pressure is 
eventually settled by striking a balance between the cost and the 
risks undertaken. In this country the necessity for a higher pres- 
sure than 20,000 volts is unlikely to arise, at least for some con- 
siderable time. ! 

Up to the present I have referred to hydro-electric plants only, 
and it is not easy to estimate the total of the water power which 
has been utilised all over the world by their erection. I believe I 
am well within the mark in placing thetotal capacity of the hydro- 
electric power houses at work and under construction on the 
American Continent alone at a million n.P. Ip Italy, Lombardy 
alone accounts for 88,000 H.P. in hydro-electric power houses at 
work and under construction, while Switzerland, the home of 
hydro-electrics, accounts for 220,000 H.P. Taking the whole world, 
the water power utilised in the hydro-electric stations must lie 
somewhere between a million and a half and two millions of horse- 
power, a vast force, the greater part of which might have run to 
waste for all time, had it not been for the invention of the dynamo. 

All these schemes cannot be placed in the same category. Cases 
are numerous in which electricity is employed merely as a means 
whereby the power of water can be conveniently parcelled out to 
various industrial undertakings in the immediate neighbourhood. 
Such cases furnish an example of power distribution rather than of 
power transmission. 

It is difficult to realise what electricity has done for the mining 
industry. I am not thinking of its use for power distribution in 
and sbout coal mines, though, on the Continent, this has now 
attained gigantic proportions, but of the reduction in operatiny 
costs effected by the utilisation of distant water-power through the 
medium of electricity. Mines which, under the old régime, could 
not have been made tu pay, have been opened up, while those that 
previously had just been clearing expenses have been enabled to pay 
dividends. It is estimated that the Sheba mine saved £10,000 per 
annum by introducing electric transmission, owing to the ore being 
then crushed in the mine instead of transported by aerial ropeway 
to a mill on the bank of a river 22 miles away. Atthe Burma ruby 
mines before the installation of the electrical transmission plant, 
the cost of fuel for power and lighting was £500 per month. The 
hydro-electric plant saved all this—£6,000 per annum—and enabled 
the company to begin paying dividends. By the installation of 
their three-phase plant, the first in the Rocky Mountain regions, the 
Silver Lake group of mines looked to save £7,200 per annum. 
These are a few instances out of many. "The same tale is told in all 
cases. 
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The carrying out of power schemes in this country does not 
demand a fraction of the resource and originality demanded of 
engineers carrying out power schemes in some of the American 
States. Here a trench is made in the ground, an insulated cable is 
put in, with or without bitumen around it, and so the transmission 
line is laid. Nothing could be simpler, but it is a very different 
matter carrying a pole line over the mountains in Colorado. The 
construction of the pole line often presents much difficulty, though 
many points of interest. Until recently wooden poles only had 
been used, but there isa growing tendency to employ for high 
pressures a steel pole construction with the spans made intentionally 
long, so as to reduce the number of points of support. With 
proper care, steel poles should last at least four times as long as 
wooden ones, so that the sum to be set aside for renewal is much 
reduced, while the maintenance is also less. We shall very likely 
use steel poles for our power lines in this country, because we 
prodace not wood, but steel, and have a preference for things solid 
and lasting; but we have easy country to negotiate compared with 
«ome of the country over which power lines run abroad, a factor 
which is of considerable importance. 

Mr. Bemenza, who has done a large amount of important work in 
connection with this subject, has quite rightly contended that, as in 
x straight linc with equal spans the only strain to be borne by the 
line is exerted by the wind, it is unnecessary to employ poles of 
equal resistance in all directions, and he has accordingly designed a 
pole which presents great resistance in the direction of the wind, 
but low resistance in the direction of the line. This pole is elastic, 
and can deflect over 16 in. without exceeding tbe limit of elasticity, 
the consequence being that if one or two of the wires break the 
two nearest poles will bend, which will relieve the strain on the 
spans following, 80 that as a 
whole theline will stand, and 
no damage be done to the 
supporta. 

Needless to say, turbinc 
construction has been influ- 
enced to a very large extent 
by electric power develop- 
ment. The design of turbines 
has not received much study 
in 'this country, possibly 
because here the sphere of 
their usefulness is compara- 
tively narrow. On the other 
hand, the subject has been 
studied exbaustively on the 
Continent, and it is to books 
written in another language 
that we must go for our in- 
formation. 

But if we are; backward 
with respect to water turbines, 
we make up for this as regards 
the steam turbine, for if 
Britain is not exactly the birth- 
place of the latter, it is the 
country which has seen its 
greatest development. To- 
day there are 600,000 H.P. of 
turbines of the Parsons type 
ab work, and in 21 years the 
machine has grown from a 10 
H.P. infant to a 10,000 m.r. 
giant. When it is remem- 
bered that the great success 
of the turbine has been due 
io the ability, energy and 
enthusiasm of one man, it is 
felt that he deserves the 
greatest and the best rewards 
that engineering has to offer. | 

The influence of electricity © £ DP 
on the design of steam engines i 
other than the turbine, is undoubted. When the dynamo first made 
its appearance there was no high speed engine in the market, and it 
was the persistent call of electrical engineers for an engine to which 
their machines could be coupled direct that led the late Mr. 
Willans to persevere and achieve such remarkable results. 

Dowson, by his introduction of a heat gas, did much in the early 
eighties to encourage the use of gas engines, and considerable pro- 
gress resulted from his work. When the possibility of burning 
blast furnace gas direct in the cylinder of an engine and the 
economy resulting therefrom were realised, a great impetus was 
given to gas engine construction. At the present time there are 
probably not less than 100 engines of over 500 H.P. working with 
cheap power gas to drive electric generators, and more large 
engines are made for this purpose than for any other. Already 
engines of 2,500 m.P. have been constructed for electrical work, and 
I understand that the designs are completed for the 5,000 H.P. size. 

, Undoubtedly, engines using gas produced from cheap bituminous 
coal will figure largely in the electric power stations of the future. 

I have not touched upon that department of power engineering 
which concerns itself with railways. It is only 24 years since the 
first commercial electric railway was laid down, and to-day the 
capital invested in street railway undertakings is something in the 
vicinity of £200,000,000 sterling. In this country there are about 
1,800 miles of electric tramways, and about 280 miles of electric 
railways, of which in London alone 150 miles are opened or under 
construction. These figures indicate great progress, but there are 
many fields of'enterprise as yet untilled, and in closing, I feel that 


I have but touched the fringe of a great subject. In the appli- 
cation of electricity to power work, engineering finds its mission of 
civilisation as well as its greatest triumph, and the power lines 
disappearing in the jungle, climbing to the mountain tops, spanning 
the torrent and descending to the fertile valley, bear to distant 
points, no less than telegraph and telephone, a message of peace and 


_ progress. 


THE NEW TELEPHONE EXCHANGE AT 
GUERNSEY. 


On Tuesday, the 3rd inst., at the newly built fire-proof Telephone 
Exchange, the official inauguration of the new multiple board, manu- 
factured by the International Electric Co., London, took place. 

The Bailiff and President of the States, Sir Henry Giffard, K.C., - 
delivered an interesting and humorous speech, alluding to the 
enormous proyress made within the seven years since the States 
telephone system was initiated, and to the fact that every twenty- 
seventh inhabitant of the Island can boast of a telephone. 

Lady Giffard made the first through connection on the board, 
and was presented with a silver plug, suitably inscribed, this plug 
being arranged so as to be converted into a pencil case, as a per- 
manent souvenir of the auspicious occasion. 

The consulting engineer to the States, Mr. A. R. Bennett, 


M.I.E.E., drew up the specification, and Mr. Robert McLean, the 


DIAGRAM OF CONNECTIONS OF THE NEW MULTIPLE BOARD, GUERNSEY. 


resident engineer and manager, supervised the erection of the 
new multiple board, which is built of angle iron and. faced by 
ornamental highly polished walnut. At present it accommodates 
50 junction lines, 50 public call lines, and 900 subscribers in 11 
operators’ working places ; each operator attends to 100 subscribers, 
separate operators being provided for the 50 junctions and 50 
public call lines. 

The multiple board, however, is capable of extension to accom- 
modate 3,000 subscribers. 

A special feature of the board is the indicator employed, which 
forms a new departure; it is absolutely dust-proof, inaccessible to 
the operator, and is automatically restored by the insertion of the 
answering plug. 

Always five movements are united in one strip, which carries, 
immediately underneath, the corresponding number of jacks, so 
that mistakes in plugging the wrong number are almost im- 
possible. 

In accordance with modern telephone practice, a double-sided 
ring-off has been introduced, and the somewhat difficult problem 
of replacing two. separate movements simultaneously by one 
operation has been ingeniously solved by the manufacturer. 

The withdrawing of the calling plug replaces automatically both 
differently coloured ring-offs, and the operator is not allowed to 
sever a connection until both ring-offs have put in an appearance. 

Another important point has been secured by making conversa- 
tion absolutely secret. The operator cannot, after having estab- 
lished the connection, cut herself in without disconnecting the two 
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subscribers. 
precaution). 

The ring-offs are actuated by a common battery, and likewise the 
pilot lamps, one of which is common to every operator's position ; 
tbe latter is provided with twelve pairs of plugs, of which each pair 
are separated by a translator (sec diagram on page 659). The 
centre of the (ranslator is connected through the riug-off to the 
battery. 

Each pair of cords is controlled by a three-position ringing and 
listening. key, and transfer keys allow the joining of adjacent 
operators’ positions in the less busy hours of the service. A calling- 
back key is also at the disposal of the operator, in casc that for one 
reason or another the calling subscriber should have left his instru- 
ment and requires to be called back, which can be accomplished 
by this key without changing any plugs. 

All the cables are fire-proof, the carriers having been 
arranged so as io allow casy necess to cach layer of multiple 
cable withont interfering with the remainder. The jacks can 
he withdrawn either from the front or from the back. The 
ringing and listening keys are mounted on hinged supports, allow- 
ing convenient inspection; in short, the whole board, quite apart 
from its neat and highly finished appearance, does credit to the 
manufacturers, who celebrate with this opening their third im- 
portant installation of exchange work in this country. 

They have previously built a new multiple board for the Parts 
mouth Corporation, and are just now finishing a seeond extension 
for the same municipality. 

A luncheon was given by the contractors at Old Government 
House Hotel, Guernsey, when about 50 gentlemen sat down toa 
choice repast ; "Mr. H. Oppenheimer, general manager of the Inter- 
national Electric Co., presided, and amongst those present were 
Sir Henry Giffard, K.C., Bailiff and President of Guernsey ; Lady 
Giffard ; Major-Gen. F. B. Mainguy, R.E., President of the Tele- 
phone Council; Mr. A. R. Bennett, the consulting engineer; Mr. 
R. MeLean, resident engineer; Mr. F. T. Purves, of the Telephone 
Department of the G.P.O., and Mr. C. M. Gardner, manager of the 
. Portsmouth Corporation Telephone Department. 


(Local conditions, presumably, require this special 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


" 


14,6604. “Improvements in and relating to vapour electric rectifiers and 
lamps for alternating current." F. Harrison. (Dato applied for under Rule 5 


of the Patents Rules, 1905, July 17th, 1905.) October 3rd. 


14,6608. "'' Improvements in apparatus for heating and in mercury vapour 
electric lamps used therein." F. Harrison. (Date applied for under Rule 5 of 
the Patents Rules, 1905, July 17th, 1905.) October 8rd. 

11,0964. “Improvements in alternating current measuring instruments.’ 
F. Conran and W. M. BnapsHAW. (Date applied for under Patents Act, 1501. 
May 27th, 1904, being date of application in United States.) (An invention 


comprised in Application No. 11,086, May 26th, 1905.) October 27th. (Com- 
plete.) 
11,0368; “Improvements in alternating current measuring instruments.” 


F. Conran and W. M. BRApsHAW. (Date applied for under Patents Act, 
1901, May 27th, 1904, being date of application in United States.) (An inven- 
tion comprised in Application No. 11,036, May 26th, 1905.) October 7th. (Com- 
plete.) 

19,853. “Improvements in electrical secondary batteries for propulsion.” W.N. 
Caton. October 2nd. 

19,865. ‘Improvements in n es or producing unidirectional high 
potential electric discharges for the dispersion of fog, and for other purposes." 
E. WiLsoN and W. H. WirsoN. October 2nd. 


EUER: '* Electromobile with charging plant combined." P. Kopp. October 
2nd. 

19,867. “Improvements in ane relating to telephones." A. GABEAUD. 
October 2nd. 

19,899. ** Improvements jaiste to alternating-current motors." R. 
LUNDELL. Octoher 2nd. (Complete.) 

19,906. ‘‘ Improvements in electric clocks and clock systems." 1. H. PARSONS 


and A. E. J. Barr. October 2nd. 


19,915. “Improvements in apparatus for applying a covering to wires or 
the like.” M. A. Apam. (L. W. Downes, United States.) October 3rd. (Com- 
plete.) 1 

19,997. “ Improvements in and relating to electric arc lanips." CROMPTON 


AND Co., LTD., and C. F. Tr&Bs. October 3rd. 

19,967. “ Improved Fon of insulator device for connecting electric 
lamps to their supports." s. C. H. MkwsiNco and Braver PEEBLES & Co., LTD. 
October 3rd. 

19,968. *' Improved construction of electric switch.” 
Brick PEEBLES & Co., Lro. October 8rd. 

19,969. “ Improved combination of case or holder for electric resistance 
coils." BL. C. H. Mensine and Bruce PrEEBLESs & Co., Ltp. October 8rd. 

19,978, * Improvements in and relating to electro-magnetic separators.” 
W. BLACKMORE. October 3rd. 

19,992.  '* Improvements in switches for intercommunication and central 
station telephones." B. Hanner. (B. Hahner, England.) October 8rd. 


L. C. H. MENsiNG and 


20,024. “Improvements in ;electro-deposition apparatus." A. F. HARRIS. 
October 4th. 
20,040. ''Improvements connected with railway and tramway points operated 


by or from the vehicles and with points or switches for use in or upon the over- 
head equipments of electric railways and tramways furnished with points.” J. 


WiLDp. October 4th. 
20,058. “ Improvements in mounting the field coils of dynamo-electric 
machines." SIEMENS-SCHUCKERT WERKE, G.m.b.H. (Date applied for under 


Patents Act, 1901, November 12th, 1904, being date of application in Germany. ) 
October 4th. (Complete.) 

20,068. ‘Improvements in receiving-systeins for wireless transmission of 
signals." "V. PovrsEN. (Date applied for under Patents Act, 1901, October 
sth, 1904, being date of application in Denmark.) October 4th. (Complete. ) 

20,009. ‘‘ Improvements in or relating to electric alternating current switches.” 
C. W.B. CRAWLEY. t October dth. 

20,100. “ Improvements in or relating to Róntgen-ray tubes."  '' PoLYPHOs,' 
ELEKTRICITATS GESELLSCHAFT. (Date applied for under Patents Act, 1901, 
October Sth, 1904, being date of Appiiceuon in Germany.) October 4th. 
(Complete.) 


20,102. 


“Improvements in electric carrier systems." THE BnirisH THOMSON- 
HovsToN Co., 


Ltp. (The General Electric Co., United States.) October 4th. 


20,104. “Improvements in or in connection with brushes for electrical 
mia hinen especially adapted for turbo-generators." J. C. B. INGLEBY. 
ctober " 


20,106. ''High tension distributor for clectric ignition of internal combus- 
tion engines of more than one cylinder which is worked by one induction coil.” 
H. J. Simmons. October 5th. 


20,143. *'Improvements in clectric batteries or accumulators.” 
WHITEHEAD and Q. Martnon. October 5th. 


20,152. '' Improved electric’ ship log and indicator." E. V. R. R12210. 
October jth. 


20,155. ‘* An Automatic device for ise in conjunction with the automatic 
control of electric arc and incandescent lighting cirouits." C. F., TRIPPE and 
C. N. STANILAND. October 5th. 


20,158. ‘* An improved electric switch." A. Wriant. October 5th. 


20,169. “ Improvements relating to systems of clectrical distribution." R. 
Braun. October 5th. 


20,175. '' Improvements relating to the manufacture of incandescing bodics 
for electric incandescent lamps," A. Just, F. HANAMAN, H. LANDESBERGER, I. 
BALZMANN and VEREINIGTE ELECTRICITATS ACTIEN-GEKELLSCHAFT. October 5th 
Complete.) 

20,184. “ Improved clectrically operated epay mig mechanism for advertisc- 
ments and the like.” H. 8. WoopvkER and W WoobvykHB. October Sth. 

20,189. ‘Improvements in and connected with the switches and exhaust 
liftors of internal combustion motors for cycles and the like.” A. PILKINGTON. 
October 6th. 


D. H. 


20,197. “Improvements in and appertaining to the making of talking machine 
‘records’ by means of electricity." M. M. Rosertson and J. L. Parry. 
October 6th. 

20,217. ‘“ Improvements in apparatus for the electrolysis of water." K. J. 


VAREILLE. October 6th. (Complete.) 


20,231. ‘‘ Improvements in and connected with buzzers or sounders for tele- 
phone stations." H. OPPENHEIMER. (Akt.-Ges. Mix & Genest, Germany). 
October 6th. 


20,269. *' Electric mains, telephone and fault. .detector, for usc on continuous 
current mains of electric light systems." I. A. Carr. October 7th. 
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PUBLISHED SPECIFICATIONS. 


Copies of any of these Bpecificationg may be obtained of Messrs. W. P. 
THompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1805. 


X-Ray TUBE FOR Use with ALTERNATE OR UNIDIRECTIONAL CURRENTS. 
Cossor. 3,166. February 15th. 

Micro-TELEPHONES. Electromilitara Akticholaget. (Date eppied for under 
International Convention, March 8th, 1904.) 4,541. March 4th. 

Spark Gaps FOR ELECTRIC DISCHARGES. W. P. Thompson. (Ges. ftir drahtlose 
Telegraphie m.b.H., Germany.) 5,455. March 15th. 


Fixin Systems For CONTINUOUS CURRENT Evectric METERS. C. W.J. Bisch. 
(Date applied for under International Convention, March 22nd, 1904.) 5,827. 
March 20th. 

DyNAMO-ELEcrTRIC GENERATORS AND MOTORS ron Power TnANgMisBIoN. C.G. 
Simends. (Date applied for under International Convention, May 5th, 1904.) 
9,540. May Sth. 

VENTILATING ARRANGEMENTS OF DyNaMo-Er.kcrgRiC GENERATORS AND MOTORS. 
Siemens Bros. & Co. (Siemens Schuckert-werke- G.m.b.H.) 10,085. 
May 13th. - 

ELECTRIC TARGET NETTING APPARATUS. 
G.m.b.H.) 11,860. June 6th. 

ELECTROLYTIC SHIP Borrom CLEANER. G. W. Frazier. 19,963. June 13th. 

PROCESS FOR THE ELECTROLYTIC PRODUCTION or. Lustrous METALLIC COATINGS 
UPON METALS. A. Classen. 12,901. Jnne 13th. 

VAPOUR ELECTRIC APPARATUS FOR RECTIFYING ALTERNATING ELE TRIC CURRENTS 
AND OTHER PURPOSES. A. M. Jackson. (Date applied for under Inter. 
national Convention, January 9th, 1904.) 369. January 7th. 

DyNAMO-ELECTRIC Macnines. W. D. 8. Brown and A. Greenwood. 
January 18th. 

SUPPORTING Devices FoR ELECTRIC CONDUCTORS. B.J. Jones. (Date applied 
for under International Convention, March 14th, 1904.) 3,979. Feb. 25th. 

Varour Exvecrric ArPABATUS. P. C. Hewitt. (Date applied for under Inter. 
national Convention, April 9th, 1904.) 5,409. March 15th. 

ELECTRIC Arc Lamps. V. W. Riley and H. W. Rowing. 5,553. March 16th. 

MEANS FOR PROTECTING ELECTRIC TELEGRAPH LINES AGAINRT THE INFLUENCING 
ACTION OF ALTERNATING CURRENT LINER SITUATED IN THE NEIGHBOURHOOD 
THEREOF. Siemens Bros. & Co., Ltd. (Si¢mens-Schuckertwerke G;m.b H.) 
8,659. April 22nd. 

Vapour ELECTRIC APPARATUS. P. C. Hewitt. (Date applied for under Inter. 
national Convention, May 13th, 1904.) 8,973. April 28th. 

THERMAL-ELECTRIC SWITCHES FOR INCANDESCENT ELECTRIC Lamps. A. Fre 
(Date applied for under International Conv ention, August 8rd, 1904.) 9, 130. 
May lst. 

INSULATION OF ELECTRIC CONDUCTORS. 
national Convention, May 14th, 1904.) 


A. C. 


A.J. Boult. (Phonix Electrotichnische 


1,004. 


H. Berger. (Date applied for under Inter- 
10,111. May 18th. 


RECEIVER CONNECTIONS FOR WIRELESS TELEGRAPHY. W. P. Thompson. (Ges. 
für drahtlose Telegraphie m.b.H.) 10,700. May 22nd. 

CONTROLLERS FOR RiNGLE-PHasE INpvcriíoN Motors. R. P. Jackson. (Date 
applied for under International Convention, June 30th, 1904.) 13,084. 


June 24th. 

Erectric Fvrrnaces. F. A. Kjellin. (Date applied for under Internationa 
Convention, July 11th, 1904.) 14,214. July 10th. 

MEANS FOR PRODUCING CURRENT OR RADIATIONS FOR A TRANSPORTABLE WIRELESS 
TRANSMITTER STATION. W.P. Thompson. (Ges. fiir drahtlose Telegraphie 
G.m.b.H.) 14,221. July 10th. 

BnvsH HOLDER ron DyAMo-ELEcrTRIC MACHINES. J. Burke. 1,919. 

ELECTRICAL Resistances. H.W. Leonard. 2,426. February 7th. 

AUTOMATIC LvsricaTion oF TROLLEY WHEELS FOR OVERHEAD BYSTEM OF 
ELEcTHiC Traction. L.J. Bedford. 2,816. February 11th. 

RE-TRANSMITTING AND RE-INFORCING TELEPHONE CURRENTS ON LINES, ALSO USED 
FOR TELEGRAPHIC PURPOSES, OR OTHERWISE LIABLE TO HAVE CURRENTS OF 
RELATIVELY Low Frequency Passing Over THEM. J..W. Kingsbury. 
(Western Electric Co.) 11,605. June 2nd. 

SPARKING PLUGS FOR IGNITING IN INTERNAL COMBUSTION EsorwEs. E. Evrard. 
(Date applied for under International Convention, March 6th, 1905.) 12,496. 
June 16th. 

EvEctTRo-MAGNETS AND SAFETY DEVICES USED WITH CRANES FOR LiFTINe RAILS, 
INGOTS, OR THE LIKE. Steel, Peech & Tozer, Ltd., and H. E. Bowen. 171. 
January 4th. 

METHOD oF Dryinc Hyeroscopic INSULATION OF ELECTRIC Conpuctors. G. H. 
Nisbett. 1,553. January 26th. x 
ELECTRIC SELF-ACTING APPARATUS FOR TIGHTENING ROPES AND THE LIEN. H.O. 
Adam. (Date applied for under International Convention, February 18th, 

1901.) 8,312. February 17th. 


Jan. 81st. 


TEE 


ELECTRICAL REVIEW. 


Vor. LVII. 


OCTOBER 27, 1905. 


No. 1,457. 


ELECTRICAL REVIEW. 


Vol. LVII.) CONTENTS: October 27, 1906. (No. 1,457. Page 
Royal Traffi: Commission: Advisory Engineers’ d .. 651 
Regenerative Control of Electric Tramcars — ... .. 663 
The Olympia Electrical Exhibition de us. : (continued) e. 664 
Our Legal Query Column ... ; .. 669 
Correspondence  ... ve bas m .. 670 
Milan International Exhibition, 1906 Re ud e. 07.4. 673 
Business Notes $us e. 673 
An Experimental Aeta Electric Railroad (tlis. ) .. 679 
Independent Condensing Plant for the Scottish Co- "peius 
Wholesale Society illus.) ve n 681 
Oity Notes ... vas ae .. 688 
‘Electric Tramway and Railway Traffic Returns bo .. 690 
Stocks and Shares ... ss si vi .. 690 
Share List of Electrical Companies - 691 


Exports and Imports of Electrical Goods durius Sept., 1905 693 
Electric Signalling on the Great Northern and sun do Railw ay 


(us) —.. 694 
Zénobe Gramme, 18 26 —1901 a 695 
New Electrical Devices, Fittings and Plant (idus. ) (utin ued) 696 
Overhead Construction ud (concluded) ei us 697 
Arc Lighting 2 m $us as DE .. 699 
New Patents Applied For.. Tux b wis she .. 700 
Published Specifications ... T ae, ss eos .. 700 


UNIVERSAL ELECTRICAL DIRECTORY 
1905 Edition 


NOW READY. l 


PRICES (POST FREB) IN 


United aeolian . 148. | U.S.A. (duty free) .. 188. 
British Colonies . oe 1589. Other Countries ee 168. 


Order at once. 


H. ALABASTER, GATEHOUSE & CO., 
4; Ludgate Hill, London, E.C. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 


7 OFFICE :—4, LUDGATE HILL, LONDON, E.Q. 


Telegraphic Address: “ AGEEKAY, LONDON." ‘Code, ABC, 
Telephone No. 988 Holborn; 4425 Central. 
ALL Letters should be addressed te the Proprietors, H. Alabaster, Gatshouse & Ca. 


ADVERTISEMENT RATES ON APPLICATION. 


The “ Electrical Review ” is the recognised medium of the Electrical Trades, 
AND HAS 
BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


SUBSCRIPTION RATES.—In Great Britah Post F 
all other countries, per Year, £1 10s. " Sud cb QE 
BINDING.—Subscribers' numbers bound, including case, for 4s. each volume. 
CA8ES.—Oloth Cases for Binding can be had, price 2s. 6d. each ; post free 2s. 9d. 
li toD. oe hold ion pne to Tea HN umbers until the volume 
nding, can rom 
by Post (in Great Britain), 66. 6d. Sener se eee OF 
FOREIGN AGENTS.— New York: D. Van NostTraxp, 28, Murray Street 
tested awe J. Borvmav, 23, Rue de la Banque, Berlin: AsHER Co., 18, 


Chee and Postal Ori Chief 
ders (on Oblet. ef Office, London), to be made páyable to 


ROYAL TRAFFIC COMMISSION : 
ADVISORY ENGINEERS’ REPORT. 


ABOUT three months ago we discussed at some length the 
report of the Royal Commission appointed to inquire into 
the means of locomotion and transit in London, and to: 
report on the measures for their improvement, and it will be 
remembered that the recommendations made by the Com- 
missioners were in many respects admittedly based upon a 
report made by an advisory board of engineers presided over 
by Sir John Wolfe-Barry, one of the members of the 
Commission, and composed in addition of Sir Benjamin 
Baker, and Mr. William Barclay Parsons, chief engineer to 
the Board of Rapid Transit Railroad Commissioners of the 
City of New York. This report we have now had an 
opportunity of perusing, and for the edification of our 
statistical-minded readers, can inform them that it contains 
over 100 maps, plans, diagrams and tables, and about 120 
pages of letterpress, together with several pages of a 
summarised index of recommendations; it is also accom- 
panied by a bulky appendix containing many additional 
maps, plans, tables, &c., the compilation of which must have 
demanded an immense amount of labour. The terms of the 
reference to tlie Advisory Board were very wide, and gave it 
practically a free hand to make what suggestions it liked for 
improving and adding to the existing facilities offered by 
railways, tramways and streets. The eminent engineers 
composing the Board have interpreted this reference in a 
most catholic spirit, and cannot be accused of having 
shirked dealing with any single point ; as a result they have, 
to quote the Horace of our schooldays, produced a monument 
more lasting than brass, though we very much doubt 
whether the circulation. of the said monument will 
equal that of the Roman poet’s productions. In dealing 
with the problem referred to its consideration, the 
Board occupied much of its time in elaborating a pro- 
hibitively expensive scheme for the remodelling of London, 
and quotes with approval the great work undertaken in 
Paris on the initiative of M. Haussmann. In this connection, 
it 1s interesting to read an article on the Paris Budget which 
appeared in the Daily Chronicle of October 20th, 1905, from 
the pen of Dr. Paul Brousse, the President of the Paris 
Municipal Council, on the occasion of his visit to the London 
County Council, from which it appears that ** Paris has had 
to borrow largely for the work of transformation which it 
has experienced under municipal government—the opening 
up of its great streets and boulevards, the completion of its 
sewers, the construction of waterworks, the building of 
innumerable schools. The debt, roughly speaking, amounts 
to not less than 24 milliard francs. Its working expenses, 
interest, &c., alone involves an annual outlay of more than 
127 million francs." This means that Paris pays over 
£5,000,000 per annum for charges upon a debt, a large 
amount of which was incurred in Haussmannising the city. 
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It seems that it is into extravagance of this nature that the 
Advisory Board would lure London; it urges that two 
main avenues should be built at a cost approximately 
estimated at from 25 to 30 million pounds sterling, in 
addition to innumerable minor improvements costing in all 
hundreds of thousands of pounds. We venture to think 
that it is not in this direction that we must look for improve- 
ments in London street facilities ; for, though we quite agree 
that the matter must be accorded a broad and compre- 
hensive treatment, we cannot but feel that to rush headlong 
into a scheme involving so vast an expenditure would be 
nothing less than criminal in view of the enormous debt 
which has already been laid upon the shoulders of the rate- 
payers. 
It is in regard to the construction of tramways that the 
conclusions of the Advisory Board are most noteworthy ; 
for it is to this form of transit that it gives its adhesion. So 
emphatic, indeed, are the views on this subject, that the 
Board may be said to plump for tramways which are to 
permeate the West End in all directions, and even to encroach 
on the sacred precincts of the City. We ourselves have 
repeatedly advocated the rapid development of electric trac- 
tion throughout the County of London—but not on the 
' underground conduit system—and in view of the extravagant 
propensities of the L.C.C., we cordially concur in the sug- 
gestion that for the purposes of obtaining a centralised 
administration, all tramways should be worked by a lessee 
company, and the present chaotic condition of affairs 
abolislied. 

With regard to the recommendations on railways, we have 
no criticisms to make apart from those already put forward 
in respect of the “ Main Avenues,” and we are in hearty accord 
with the suggestion that tube railways should have a right 
of easement under private property analogous to that 
possessed by the London County Council for tunnels utilised 
for main drainage purposes; no doubt it would then be 
possible to build the cheap tube railways 'referred to by the 
Board, and go to connect North and South London. 

In conclusion, we would merely reiterate what has already 
been made clear, namely, that the great bulk of the recom- 
mendations contained in this report are, if not absolutely 
impracticable, at least out of all proportion to the require- 
ments which they are supposed to meet; it would be a 
wiser plan to proceed at once with the work lying ready to 
our hands, while not losing sight of the vast improvements 
which may be, and ought to be, carried out in the future. 


“CHRISTMAS comes but once a year, 
and when it comes it brings good cheer ” 
—but where should the good cheer come 
from ? The National Electrical Manufacturers’ Association 
do not seem to be quite agreed upon the answer to that 
question. A discussion on the subject was reported in our 
last week's issue. ^ The trade was unanimous in its desire 
to save money on Christmas boxes, but all must agree to 
stop sending them," said, in effect, the gentleman who 
introduced the subject. “ Christmas boxes were a part of 
business competition," said another. A third desired to 
make distinctions. “There were cases where Christmas 
boxes should be given—for instance, to certain men who had 
nothing to do with the placing of orders : men who went 
out of their way to do one little services. Presents to 
such men were in no sense a bribe. He had on 


Christmas 
Boxes. 


his books for Christmas boxes people with whom 
they did no business at all—men who had retired, for 
instance.” We are afraid that to deal with the Christmas 
Box question on the basis of its brighter side is imposible 
now. We all know the inestimable value of the intrinsically 
worthless little present that keeps friendship's memory green, 
and we all hope that the time is far distant when there may 
be no friendships amongst business acquaintances. But 
there is nothing in common between the friendly interchange . 
of thoughtful presents and the wholesale distribution of 
“good cheer" prevalent at the Christmas season. The 
modern business Christmas box is an application of an 
ancient and honourable custom which is degrading 
alike to the giver and the receiver. The gift emanates 
from a seller, and the effect, if not the intention, is to 
place a buyer—or the representative of a buyer—under an 
obligation to that seller. The givers of the gifts do not seem 
to see their way clearly to a cessation of the practice. We 
wonder whether the receivers could help to right matters ? 
There are many officials who chafe at the receipt of-a 
,valuable present from a firm with whom their employers are 
doing business, but they hesitate, from feelings of delicacy, 
to return such presents.. We hope that the sentiment of 
self-respect may override such misplaced delicacy. When 
the recipient realises that his Christmas good cheer is just 
“a part of business competition," he may the more readily 
appreciate its degrading aspect. 


THE validity of a boiler test depends to 
so large an extent on the accuracy of the 
various readings of the temperature of 
feed water, steam and flue gases, that it is thought that the 
following remarks relative to the use of the thermometer 
may be of interest. On a first introduction the thermo- 
meter would seem a most simple .instrument, but a very 
little practice with it proves it to be as full of tricks as the 
proverbial monkey. 

The conditions under which most boiler tests have to be 
run generally preclude the possibility of a greater accuracy 
than 1 per cent. in the readings, so that all questions of 
calibration may be dispensed with, providing the thermo- 
meter is in good working order. 

For the feed water an instrunrent having a maximum 
reading up to, say, 250? F. will generally be found sufficient. 
The usual method is to strap this to the feed pipe near 


On 
Thermometry. 


the check valve by means of asbestos cord, and well. 


pack the bulb with the same, taking care that the bulb itself 
is actually in contact with the pipe. A better arrangement 
is to cut a hole in the lagging at the side of the feed pipe 
and lay the thermometer in this, with the bulb against the 
feed pipe, tying it in place with asbestos packing, as before. 
It will be found best to place it about a yard or two away 
from the check valve, as thermometers have been broken, 
through a leaky check, when the pump has been shut off. 
In this connection we may note the necessity of providing 
/ spare instruments, otherwise a test may fail for the want of 
them. $ 
Steam temperatures are taken at the boiler side of the 
stop valve, with the aid of a brass pocket let into the steam 
pipe. This pocket is often filled with cylinder oil. Now the 


' cylinder oil, being a bad conductor of heat, does not attain 


a uniform temperature, as may be easily proved. The 
temperature in the centre of the oil is often as much as 10° 
below the temperature as measured with the bulb at the side 
of the brass tube. This is a point worth noting. A better 
arrangement would be a combination of mercury and oil, 
say an inch of mercury in the bottom, with the rest of the 
tube filled with heavy oil. The thread of the thermometer 
should be only just visible above the oil when taking a 
temperature reading. 1f the thermometer be not left in the 
oil during the whole of the test, it should be inserted at least 
two minutes before each reading. Previously to this the 
mercury column should be examined to detect any possible 
discontinuity in it. If found to be split, it may be renewed 
by gently jerking the thermometer, taking care not to break 
it by the impetus given to the mercury in the bulb. This 
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splitting may be due to either prolonged heating or over- 
heating of the mercury, or to sudden cooling. A thin thread 
is far more easily ruptured than one of larger section. 

The best place to take the temperature of the flue gases 
is immediately beyond the boiler setting, and if a bolt be 
removed or a ] in. hole drilled in the side of tho flue, the 
. thermometer may be easily inserted. Of course with brick 
flues it may not be possible to get a thermometer to work, in 
. which ease recourse must be had to a pyrometer. As regards 
the selection of the position of the thermometer—a most 
important point—care must he taken that the bulb is 
actually in the full current of the gases, or reliable readings 
cannot be obtained. It may happen that a bend in 
the flue, or the proximity of a damper, may so deflect 
the gases as to shield the thermometer effectively. 
This must be guarded against. For both flue and 
steam temperatures the same thermometer may be 
used—reading to about 600° F., depending chiefly on the 
steam pressure at which the boiler is working—though two 
thermometers will he found more convenient. The instru- 
ment should never be held horizontally when taking a 
reading—or during cooling: the bulb should always be 
lowest, or the readings will be valueless. — It will be found 
best to keep the thermometers in the heat only just long 
enough to obtain a proper reading—itself a matter of minutes 
—as otherwise local heating of the mercury may cause the 
thread to split or even disintegrate into small bubbles, ren- 


dering subsequent reunion difficult. Indeed, it may be: 


necessary to heat the instrument to the full temperature and 
allow it to cool slowly with the stem vertical. Further, 
deformation of the bulb may result from prolonged heating 
at 400° to 500? F. In ordinary use the thermometer may 
take days to return to its proper state. ! 

It should be remembered that of all the numerous data 
collected during a boiler test, readings of temperature must, 
above all others, be accurate. 


In the report of Lieut.-Col. Druitt, R.E., 
to the Board of Trade on the disastrous 
collision which took place on the Lancashire 
and Yorkshire Railway on July 27th, both the driver and 
the signalman are held to blame, for both deliberately broke 
the regulations laid down for their guidance; had either 
obeyed instructions, the accident could not have occurred! 
What conceivable system of signalling could possibly have 
guarded against this double dereliction of duty ? "The only 
lesson to be learnt from the calamity, says Col. Druitt, is the 
very old one—the necessity of complying exactly with all 
rules and regulations, and of subordinating punctuality and 
fast running to safety requirements. 

As regards the danger of facing-points, the report states 
that this danger does not exist with the safeguards specially 
introduced to prevent a signal from being lowered to the 
safety position when the points are wrongly set. In, view of 
the accident which actually took place, in spite of the most 
elaborate precautions of this nature, it is difficult to accept 
this statement. If trailing points had been used, that 
accident could not possibly have occurred. No doubt, as 
Col. Druitt observes, the use of trailing points would con- 
ceivably necessitate the blocking of the main line for a 
longer period—perhaps one minute ; but, in his own words, 
‘Fast running must always give way to safety require- 
ments." | 

The one satisfactory deduction from the accident is the 


The Hall Road 
Collision. 


` fact that electrical operation was in no respect whatever to 


blame. No electric shocks were received, and there was no 
fire, nor, in the opinion of the Inspector, is there any extra 
danger of fire due to the use of electricity. 

We regret, that Col. Druitt does not sec his way to recom- 
mend the use of a buffer compartment at each end of the 
train ; nor does he suggest any modification of the design of 
the cars. The corridor coaches have very strong and heavy 
underframes, but the bodies are light and almost independent 
of the frames ; hence the peculiar character of the accident, 
in which the unfortunate passengers were practically ground 
between the two frames. Provision might be made for 
preventing the telescoping of the cars, by means of very 
strong vertical frames at the ends, preferably arranged so as 
to divert the force of the blow sideways rather than to meet 
it absolutely end-on. 


REGENERATIVE CONTROL! OF ELECTRIC 
TRAMCARS. 


IN our last issue we propounded in effect, the question, Why 
is the regenerative control of electric tramcars regarded with 
apathy and indifference, in the face of its proved economy 
and efficiency ? mE 

Many possible solutions to this problem may be advanced. 
Foremost, of course, is the established custom of the Briton 
to adhere to ancient usages, and to look upon new proposi- 
tions with suspicion readily merging into hostility. It 
must be admitted that the engineer or manager who has had 
experience with only one system, or none at all, cannot be 
censured for pursuing the beaten track, in which course, 
moreover, he will have the hearty support of the majority 
of manufacturers and contractors who, for obvious reasons, 
are loath to take up new ideas which they have not them- 
selves originated. Such engineers are “ wise in their 
generation " ; but that is a standard of mediocrity, and is 
not aimed at by the man who is determined to rise above the 
average level. 

Part of the inertia is doubtless due to unwillingness to 
change existing equipments. There is less excuse for this 
attitude, for the expense is inconsiderable compared with the 
capitalised value of the saving effected, apart from the 
collateral advantages gained. We believe we are within the 
mark in stating that the cost of converting an ordinary 
series-parallel equipment to regenerative control, on a car im | 
regular service, will be recouped within the first two years of 
running. Moreover, there is no need to dislocate the 
service in the slightest ; one car can be taken in hand at a 
time, if necessary, and put in service again withont inter- 
fering with any other thing. The cost would properly be 
charged to révenue, and, as above stated, would be repaid in 
two years or less. 

Another adverse factor is the difficulty of inducing the 
men in authority to take the question seriously into con- 
sideration. Things may be going on smoothly ; their accounts 
show a balance on the right side ; series-wound motors are 
still in fashion. Why suffer the trouble and inconvenience 
of thinking about the matter? But this is not the attitude 


of the man who is wide awake and on the alert to seir: 


every possible means of improving the undertaking under 
his charge, of reducing running costs, and of increasing the 
comfort and safety of his passengers. | 

Lastly, we fear we must add, without the slightest 
intention to offend, that there are men in charge of tram- 
way systems—capable and efficient managers, indeed—who 
nevertheless are not in possession of that technical knowledge 
which is necessary in order fully to comprehend the advan- 
tages of the regenerative system of control. To such a man 
it is useless to speak of acceleration, regeneration, kinetic 
energy, inertia—he is apt to look upon such things as merely 
* theoretical " considerations, with which he has no concern. 
As it happens, however, an adequate understanding of thesc 
and similar matters is indispensable to the obtaining of the 
best results. No matter how well a tramway undertaking 
may progress under the direction of a non-technical manager, 
it is an absolute certainty that a manager of equal com- 
mercial ability, who possesses in addition a competent engi- 
neering knowledge, will be able to obtain far better results, 
which will be reflected in the increased profits. 

Turning to the actual system, let us see what is claimed 
on its behalf. We may premise that descriptive articles have 
frequently appeared in our pages,” relating to the two 
systems which are in existence, viz., those of the Raworth’s 
Traction Patents, Ltd.; and the Johnson-Lundell Electric 
Traction Co., Ltd., and we shall therefore confine our 
remarks to the advantages of the regenerative principle, as 
already demonstrated in actual practice. 

The saving in electrical energy varies with the nature of 
the line, and appears to be from 15 per cent. on level lines 
to 30 per cent. or more on hilly rontes, as measured by watt- 
hour-meters on the car. But what does this mean 
precisely ? . 

The cost of energy is calculated upon the basis of the 
output from the main bus-bars ; where it is purchased, the 


* ELECTRICAL REVIEW, July 17th, 1903, p. 119; July 24th, 1902, 
p. 138; August 12th, 1904, p. 244; July 21st, 1905, p. 105; August 
4th, 1905, p. 168, 
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price paid varies generally from 1:25d. to 2d. per unit, and 
even higher prices are not unknown. The line losses may 
be estimated at 10 per cent. with direct supply, and at least 
20 per cent. if given through rotary converter sub-stations. 
Assume, now, that an ordinary car consuming 1:25 units per 
car-mile is replaced by a regenerative car consuming only 
1:0 unit per car-mile. The saving at the car is 0°25 unit, 
but this is equivalent to a saving at the power station of 
0:28 unit in the first case and 0:31 unit in the second. 
Hence, if energy is purchased at, say, 1:5d. per unit delivered 
at the p.c. bus-bars, the saving per car-mile is no less than 
0:42d. in energy alone. 

Take, for example, a system such as that of the Salford 
Corporation. The capital expenditure amounts to more than 
£638,000, and the traffic revenue to £210,000. Capital 


charges amount to £38,000, and running costs to £135,000, , 


for 4,884,590 car-miles run. The energy used per car-mile 
is 1°41 units, at 1°5d., or 2:11d. in all. Saving 20 per 
cent. of this by the adoption of regenerative control, the 
economy is 0°42d., equivalent to an increased surplus of 
£8,550 per annum, or nearly 1:4 per cent. on the whole capital 
outlay. 

But this is not the whole saving. The diminished output 
implies diminished losses throughout the whole of the feeder 
system, and as the losses vary as the square of the output, 
the effect of reducing the latter by 20 per cent. is to reduce 
the line losses by 36 per cent. An original loss of 10 per 
cent. therefore becomes 6*4 per cent., and this in the case of 


: Salford, with an annual output of nearly 7 million units, means 


a saving of £1,580. 

Again, the maximum demand of each car is reduced 
to a remarkable extent, solely on account of the system of 
control, and, therefore, the variations of load on the power 
station are'also much less than with the ordinary system ; 
as the actual mean load is at the same time diminished, the 
result i8 that at least one-fourth of the generating plant can 
be shut down, whilst maintaining the same service as before. 
The remaining sets are more uniformly loaded, and tbere- 
fore more economical, so that a still greater economy of fuel 
is obtained, besides a reduction in labour, and in wear and 
tear. 


The saving in repairs on the cars—amounting to no less © 


than six-sevenths of the ordinary cost at Birmingham, as 
fscertained by actual comparative tests on 28 cars, and 
vouched for by Mr. J. A. Lycett, director, and Mr. G. 
Conaty, engineer and manager, of the Birmingham and 
Midland Tramways Joint Committee—is mainly due to the 
use of the motors as regenerative brakes, whereby the wear 
and tear of wheels and brake blocks is enormously diminished. 


The brakes are only used to hold the car at a standstill, not 


to retard its motion, hence flats on the tires are abolished. 

At the meeting of the Association of Tramway and Light 
Railway officials last year, tramway engineers who had tried 
the system spoke in high favour of it, the only objection put 
forward being the larger size of the motors. This objection no 
longer exists ; the same frames can be used as for series motors. 
The freedom from jerks and strains in starting upis so marked, 
that passengers show a decided preference for regenerative 
cars; this is not surmised, but actually observed. Drivers are. 
relieved of the monotonous and laborious labour of putting 
on the brakes by manual effort—a thing which, as we have 
often urged, is hopelessly inadequate and out of date in these 
days of high-power cars. 

A singular and unlooked-for feature of the regenerative 
system is the reduction in accident claims. The car with 
series motors can be run with economy only at full speed or 
half speed ; consequently, its progress in traffic is marked by 
a series of little spurts, whereas the regenerative car can be 
ron at any desired speed without waste of energy, so as to 
adapt its rate precisely to that of the vehicles in front of it. 

One other point we must touch npon—the question of 
sparking. Jt is sometimes suggested, as an objection to the 
regenerative system, that the motors must necessarily spark 
when the field is weakened. But this is so obvious a fallacy 
that it ought not to need disproof. Take a case : the series 
winding of a traction motor is removed, and a shunt winding 
substituted. The original armature is retained. Now, at 
full speed—the same full speed as before—the counter E.M.F. 
of the armature must be almost the same as before, and 
therefore the magnetic flux must also be almost the same as 


* 


before. . Hence the sparking conditions are practically the 
same as before, and if the series motor did not spark, neither 
will the shunt motor. What does it matter whether the 
field is produced by shunt or series windings, so long as the © 
magnetism is there ? 

The only difference in the two cases is this : in the shunt- 
wound motor, the counter E.M.F. must be greater than in the 
series motor, by the amount of the drop in the series 
winding, which is absent in the former. Hence, at the 
same speed the field is stronger in the case of the shunt 
motor than. in that of the series motor, and consequently the 
conditions as regards sparking are, if anything, improved ! 

But anyhow, regenerative cars have really been running 
too long for such e questions of fact to be raised. The 
motors do not spark ; what, then, is the use of saying 
that they mus! spark ? Both theory and observation refute 
the proposition. _.4 ue 

No fewer than 28 cars have run for three months on the 
Birmingham tramways, actually realising all the advantages 
herein claimed by us for the system, and we have reason to 
know that the directors and manager are at this moment 
firm believers in ite.merits, as they were three months ago. 

We have recounted these advantages of the regenerative 
system of control, not with any wish to thrust the system 
down the throats of our readers, but with the view of 
arousing their interest in it, and awakening them to the 
great importance of the subject. If any dispute our-con- 


. tentions, let them endeavour to refute them. Our ** Corre- 


spondence " columns are open, and any fair and bond fide 
criticism, for or against, will be welcome. 


THE OLYMPIA ELECTRICAL EXHIBITION. 
(Continued from page 626.) 


The Electrice Cookery Appliances Competition at Olympia. 


The following is a copy of the award of the Judges in this com- 
petition :— 
October 20th, 1905. 
The Judges award the prizes, offered by the Executive Com- 
mittee, as follows :— 


I.. For the best Apparatus to fit up a complete Kitchen. 
A First Prize of £50 to Messrs. Veritys, Ltd., of King Street, 
© Covent Garden, W.C., for the “ Aston Electra ” apparatus. 
A Second Prize of £20 to the British Prometheus Co., Ltd., of 18, 
London Road, Kingston-upon-Thames. š : 


re 


IT.— For the best Single Piece of Apparatus. 


A First Prize of £20 to the Dowsing Radiant Heat Co., Ltd., of 
24, Budge Row, Cannon Street, E.C., for an electric oven, con- 
taining three different methods of heating. 


A Second Prize of £10 to the British Prometheus Co., Ltd., of 18, 
London Road, Kingston-upon-Thames, for an electric oven. 


The Judges further recommend to the Executive Committee that 
a special extra prize be awarded to Mr. Henry Dowsing for his 
design of à completely-equipped kitchen. | 


(Signed) W. H. PREECE. 

| SypNEY W. BAYXNES. 
SvpxEY T. DonBsoN. 
J. E. EDGCOME.: 

C. O. GRINSHAW. 
H. W. MILLER. 


Dowsing Heating and Cooking Exhibits. 


There were several separate exhibitsof Dowsing heating appliances. 
At one stand near the Addison Road entrance was an imposing bank 
of radiators made by the DowsrNG RADIANT Heat Co., LTD., but it was 
in the annexe at the other end of the building that one found the 
more striking and interesting displays. One of these consisted of a 
room fitted up as a model of an up-to-date medical institution for 
electrical and physical treatment. Here there were, of necessity, 
many things that are already well known to our readers, including 
the Solarium electric sun bath, for light and heat treatment; a 
bed showing how the Dowsing treatment is applied ; high frequency . 
apparatus made by Messrs. Watson & Sons, of High Holborn; a 
portable ozonising apparatus ; a vibrator for massage treatment, and 
80 On. i 

A contiguous stand contained an electric light and heat 
disinfecting apparatus, supplied by the Dowsing HabrANT HEAT 
Co., Lrp, for cleaning beds, mattresses, blankets, clothing, 
carpets, and so on. This disinfector has a large metal chamber 
7 ft, high x 9 ft. long x 6 ft. wide, with a rotating cage in five 
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sections, revolved by means of a 1 n.P. electric motor placed at the 
back. In the several sections of this cage, blankets, &c., are placed, 
and the motion of the cage brings the object fully under the 
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Fic. 115.—THE Dowsiua DISINFECTOR. 


influence of the light and heat of the Dowsing lamps, which are 
located from end to end at the fonr corners of the iron chamber 
and at the centre as shown. The bad air is drawn out through a 
suction pipe at the back, and pure air admitted. 


and easy to work, is composed of two principal aru M) the 
aspirator, with motor and suction arrangement, and (2) jthe sepa- 
rator, or dust filter. A smal) electric motor of about 44 H.P. 
is used. The brushes, which are attached to a hollow pole 
like a broom handle, or moved by hand, are bell-shaped in 
form, having the bristles arranged around the outer rim in such 
a manner that the air can pass freely through them. The suction 
produced in the centre of the brush by the motor, draws into the 
receptacle the dust, dirt, fluff, &c., removed in the sweeping. "There 
is no possibility of the tube getting choked, and the cleaning of the 
brushes is very easy. India-rubber brushes are used for fragile 
objects, furniture, &c. The bristles can be readily renewed when 
necessary. The air being loaded with dust is caused to pass through 
a separator provided with a number of cells for retaining the dust, 
after which the filtered air is passed through a canvas bag out into 
the open. If required, the receiving chamber can be made of 
metal and provided with a disinfecting fluid, thus deodcrising all 
substances as they enter. The mechanical part of the apparatus, 
provided with motor and exhauster, can be used as a ventilator, or 
if reversed, can be employed to deliver hot/or cold air into the 
room. . 

In the accompanying photograph, fig. 116, we show a model electric 
kitchen, which was fitted up in the annexe, to the design of Mr. 
H. J. Dowsing, M.I.E.E. The kitchen served to show at a glance 
the comprehensive manner in which electricity carries out every 
requirement in this department of the house. Not only does it 
produce the heat for cooking, but it also provides power for carry- 
ing out various laborious exercises, such as knife-cleaning, boot- 
cleaning, polishing, &c. As there is no combustion, there are, of 
course, no products of combustion to get rid of. But the?vapours 
and smells arising from cooking operations require to be dispersed 
and be drawn out of the room. "This is done by means of the elec- 
tric fans, one of which is fixed in the centre of the room and the 
other at the back, being placed at a convenient height for removing 
foul air. Although there are ample appliances for all purposes, 
the room itself did not look at all over-crowded or in a disorderly 
condition, for it is unnecessary to crowd the cooking utensils on to 
the fireplace or even near it. ' 

Some of the saucepans, kettles, &c., are self-contained, t.e., they 
have heating arrangements attached to the vessel itself, so that it 
may be used anywhere. Other utensils of the ordinary kind can 
be used on an electric hot-plate. This hot-plate is of a new pattern, 


Fic. 116.—Tug MopEerL ELECTRIC KITCHEN AT OLYMPIA. 


The electric disinfector is claimed to constitute one of the 
greatest advances in sanitary science and hygiene. The process has 
the effect of destroying completely, without the use of steam or 
chemicals, the germs of disease;: and thoroughly cleaning the 
articles which, under the process, are submitted to the simultaneous 
action of light and heat rays, the temperature reaching as high as 
300° to 350° F. The electric disinfector may also be used for treat- 
Ing articles which are moth-eaten, as the light and heat will kill the 
insects and their eggs. The same operation removes all moisture 


and residue of perspiration, and makes the articles treated odourless. ` 


The illustration (fig. 115) shows the switchboard on top, but the 
disinfector is not now supplied in that way. . 

The Dowsing Radiant Heat Co., who supply these disinfectors, 
also make the “ Universal " electric sweeper, cleaner and ventilator 
(Bonis patent). This apparatus, which is light, strong, portable, 


and reaches a degree of heat hitherto unattainable. It can readily 
be made as hot as the top of a kitchener, and will then cook as a 
easily as a gas ring. It will boil, fry, grill, and toast with the 
ordinary appliances of the kitchen, and as there is no combustion 
these cooking operations can be carried on in any convenient posi- 
tion; in fact, they may be arranged on the table while the cook is 
busy preparing other things for cooking. The large electric plate 
standing on the left-hand side of the dresser, will keep a large 
number of dishes hot, and as it can be regulated by turning on 
more or less of the heat lamps which are used to produce the heat, 
great economy can be practised with its use. Radiant heat lamps’ 
are used, and the heat rays are thrown upwards on to a thin iron 
plate, which readily transmits the heat to the vessels standing 
thereon. . - l . 

Standing on the hot plate is.a Bain-Marie with three ‘saucepans 
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of different sizes; here, again, the radiant system. is used, and the 
usual hot water bath is dispensed with, the lamps keep it at a very 
even temperature, and the cooking is carricd on with little atten- 
tion. 

The electric oven is placed near the large hot plate above referred 
to, and is very easy of access. The inside plates of the oven are 
heated by means of ‘‘ Huntley’s” detachable elements. At the 
top of the oven are four large heat lamps for throwing down 
powerful heat rays when required. This is to produce the 
“ browning” or ‘salamander ” effect required to complete the 
cookiog operations. i 

The roaster fitted with jack is made complete in itself. The front 
of the roaster, which is usually exposed to the fire, is fitted with 
five large heat lamps, and a special form of reflector throws the 
rays upon the joint as it rotates in front of them. Here, again, the 
convenience of the self-contained heating arrangement is evident, 
as the roasting may be carried on in the middle of the room if 
necessary. It is found that meat cooked with a luminous heat is 
roasted a3 well as in front of a large fire, but is cooked through in 
a much better manuer. l 

Electric fish kettles, saucepans, urus, small hot plates, frypans, 
electri* warming pans, and foot warmers and other appliances are 
also in evidence, and tbs ease with which they carry out all work, 
aud the perfect cleanliness of the heating arrangements, make the 
system of electric cooking far preferable to all others. 

In a kitchen it is necessary to provide means for drying and 
airing, and the electric towel aircr shows the great convenience 
with which electricity can be applied for such a purpose. 

Electric power is employed in the form of an electric knife- 
cleaning machine, a boot-cleaning machine, and a plate polisher, 
the latter being a most useful appliance which is not always to be 
found in the Sitchen: With it, three parts of the labour of 
polishing is done away with, and electricity carries ont the 
operation in a few minutes. "The article to be polished is simply 
pressed againstthe buff, which is rotated by the motor at a very 
high speed. i 

An electric fan is placed in the centre of the kitchen which 
keeps the air in motion. The electric fan fixed in the 
back wall is for the purpose of drawing out the foul air from the 
kitchen. | | 

We have already mentioned the electric sweeping and 
cleaning machine. A luminous electric radiator is used 
for warming purposes. In this room a telephone is used also an 
electric clock, thus completing the whole arrangement of this up- 
to-date electric kitshen. 

Appliances were received for the equipment of the kitchen 


from the following firms:—The Dowsing Radiant Heat 
Co., Ltd.; the Edison & Swan United Electric Light 
Co.; Electromotors, Ltd.; the General Electric Co., Ltd. ; 


Keith, Blackman & Co.; the British Prometheus Co.; and the 
Crypto Co. | . 


W. MeGeoch & Co., Ltd. 


Messrs. McGrocn’s specialities consisted largely of ships’ fittings, 
a varied selection of which were seen on their stand. 

An interesting exhibit was the Duplex patent ship's light indicator, 
a compact water-tight apparatus suitable for exposed situations, and 
, designed for use with twin filament lamps. On the front of the 
case were a series of windows representing the various signal lamps 
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Fia.-117.- DUPLEX SHIPS LIGHT INDICATOR. 


of the ship, and an additional “piot” lamp window, to show that 
the illumination of the indicator is in order. When all is in order, 


no light appears at the signal windows. If one filament of a signal 
lamp burns out, the window corresponding shows a half-red light, 
and should both filaments fail, the corresponding window is com- 
pletely illuminated, showing an all-red light, while an indicator 
o rings until switched off by the switch controlling the faulty 
amp. | 

In addition to the above, the firm are makers of tramway and 
electric lighting and heating fittings, while an clectric ozoniser also 
figures prominently among the exhibits. 


The Synchronome Co. 


Not the least interesting aud useful of the Olympian exhibits was 
the system of electric clocks, installed by the SyNcHRONOME Co. 
by agreement with the management. There were 20 clock dials in 
various positions in the Hall, the Annexe, refreshment rooms, &c., 
including two skeleton iron dials 6 ft. in diameter, suspended from 
the roof at each end of the Hall These dials are fitted with 
transparent plaie-glass centres, and their hands are propelled by a 


mysterious and invisible agency, which really consists of the 


" One-wheel" step-by-step movement, concealed by, the- bosses 
of the hands. All these clock dials are operated simul- 
taneously by one self-wound controlling seconds pendulum 
in the Entrance Hall, which combines thc funetions of an 
accurate timekeeper and a switch. The mechanism is similar 
to that which we recently illustrated in connection with 
the ‘‘inkless recorder," and which is made under Mr. Hope-Jones's 
patents; the switching mechanism is so designed as to ensure 
perfect contact at half-minute intervals, while not in any way inter- 
fering with the perfect timing of the pendulum, to which it 
imparts an impulse at the same time. The latter is of invar, and 
is compared daily with the Greenwich Time Signal, so as to ensure 
accuracy of time-keeping throughout the Exhibition. Not one dial 
has varied from another, though, unfortunately, an interruption of 
the circuit was caused by the erection of advertising signs on the 
Gallery—a mishap in no way attributable to the system. 

At the stand of Messrs. VERItTys, LTD. (to whose exhibit space 
will be devoted in a later issuc), the Synchronome Co. exhibited a 
namber of dials of various kinds, operated by a“ Synchronome” 
self-wound controlling seconds pendulum with dead-heat escape- 
ment. Workmen's time recorders, a recording (‘‘Inkless”) volt- 
meter, and a self-wound clock were also exhibited. 


W. Lucy & Co., Ltd. 


Messrs. Lucy & Co. showed a variety of interesting apparatus 
of ingenious design and adapted to divers purposes. The firm hails 
from Eagle Ironworks, Oxford, and castings for tramway and elec- 
trical purposes generally are a staple product. 
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Fic. 119.— FREQUENCY INDICATOR. 


The stand, however, contained some ingenious special E 
among which we may mention some adjustable mets By 
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adapted for stores, warehouses or free libraries ; these are, of course, 
fireproof, and lend themselves to rapid readjustment and economical 


storage. 


A fountain brush for tramcar cleaning, in which the water is led 
up the brush handle and percolates through small holes among the 
bristles, is an item which will interest all who possess cars, carriages 
or large window surfaces. Tariff and time switches, and a novelty 
in speed indicators, are alsoon view. The latter we illustrate (fig. 119) 
in the form of a frequency indicator, as shown at work on the stand. 
It consists briefly of a series of vibrating reeds attached to a flexible 
diaphragm, which receives its motion from a couple of small electro- 
magnets, energised by an alternating or interrupted current. 

The diagram (fig. 118) explains itself. The device was shown in 
England for the first time on Messrs. Lucy’s stand at the 
Exhibition. | 

In addition to the above, an exceedingly novel and practical arc 
lamp lowering gear, constructed by the London Electric Firm, was 
on view, The suspension device is so simple that one. wonders why 
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Fic. 121.—ARC 
Lame WINCH. 


Fic. 120.—Arc Lamp 
SUSPENSION DEVICE. 


it was not thought of long ago. The pins on the plunger (fig. 120), 
when the latter is drawn up into the case, are practically trapped 
in a zig-zag groove, which takes the weight of the lamp; a further 
lift frees the pins from the groove, allowing the plunger to drop 
out of the case. 

The accompanying winch (fig. 121), is self-sustained in all posi- 
tions; it contains a most ingenious gear, which we shrink from 
describing, but which is admirably adapted for the purposes 
in view. There is a gear ratio of 4 to 1 between the handle and 
the drum, and no pawls or gear wheels (in the ordinary sense) are 
embodied in the mechanism. 


Crompton & Co., Ltd. 


The big reductions in price for energy for power purposes 
induced Messrs. CROMPTON to specially exhibit their continuous 
and alternating current motors in all sizes, from } H.P. upwards. 

All these motors are built on standard lines. 

The exhibit included a single-phase lift motor of the reactance 
type, designed to start against heavy loads with low-starting 
current. The machine will give 10 H.P. under ordinary lift 
conditions, and runs at a speed of 750 r.p.m. The rotor is 
of the usual construction, provided with three-phase star-con- 
nected winding, the neutral and the free ends of the winding 
being connected to a special form of slip-ring. ‘There are 
three or more of these rings; on cach ring is fitted a number of 
insulated bars equal to the number of poles on the motor, and 
spaced equi-distantly on the rings. These insulated bars are all 
connected to the neutral point of the rotor winding, and the action 
of the motor when starting is as follows: 

When one of the brushes is in a position to connect the insulated 
bar and ring, it short-circuits one of the rotor phases, and produces 
a repulsion torque. By properly staggering the brushes on the 
different rings a continuous repulsion torque is obtained. 

The brushes on the rings are also connected to an ordinary 
starting resistance, this resistance being gradually cut out. As 
soon as the motor has reached its normal speed, and the starting 
resistance is short-circuited, the machine acts as an ordinary in- 
duetion motor, and runs practically at synchronous speed, irre- 
spective of the load. When used for lift or crane work, the motor 
can easily be reversed by shifting the brush gear through a small 
angle, and for this purpose the brush gear is connected mechanically 
to the controller. E. 

.. With motors of this description a large starting torque is 
obtained with a small current consumption, and this makes the 
motors particularly suitable for lift and crane work. Some tests 
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af Messrs. Crompton's works show that the motor is capable of 
<q :eXerting 175 times the full load torque with only 1:5 the normal 


full load current. There is no sensitive or complicated controlling 
gear, and the machines run absolutely sparklessly. The rotor 
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circuit is quite distinct from the stator circuit, so that the rotor 
and starting resistance can be arranged for a low voltage. "eu 

On another portion of the stand was shown the special starting 
switch, for use with these motors. A compact motor-driven buffing 
machine and an ammunition hoist of special design, as supplied to 
the Admiralty, designed to lift 300 lb. at 180 ft. per minute were 
also to be seen running. - 

On the opposite side of the stand were shown two feed pumps of a 
rather novel design (see tig. 122), which will be particularly interest- 
ing to central station engineers. The pumps are driven direct from 


the motor through worm gear, the motor, reducing gear and pump 


being all mounted together on a cast-iron box pattern bedplate. 

The motors are either shunt or series wound, depending upon the 
duty of the pump. A bearing is provided at the commutator end 
of the armature only, the other end being directly coupled to the 
steel worm shaft, which passes through a packed gland and bearing 
into the gear case. : 

The worm shaft is provided with either a double or triple 
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Fra. 122.—MoTOR-DRIVEN FEED PUMP. 


threaded worm, and is carried at its inner ,end in a bearing, ter- 
minating with a ball thrust block. 

= The worm engages in a phosphor bronze worm wheel keyed to a 
crankshaft. Short connecting rods are coupled direct to the pump 
piston rods through crossheads running in circular guides. The 
pump rods enter the pump through similar glands formed on the 
ends of the pump barrels. TE. 

The pump is of the duplex double-acting type, with externally 
packed plungers ; the gear case forming an oil bath. The pumps 
are made in three sizes at present, viz., 600, 1,200 and 2,000 gallons 
per hour, and are all suitable for a working pressure up to 200 lb. 
per sq. in. ; from tests carried out, the through commercial efficiency 
obtained is rather over 60 per cent. 

An air pump shown was of the three-throw “ Edwards” type, and 
was driven by a 34 H.P. shunt-wound motor through a Humpage, 
Jacques & Pedersen patent reducing gear, embodied in the design 


of the motor-end cover, the ratio of reduction being 7 to 1; a special. 
* form of flexible coupling is provided between the motor and air- 


pump shaft. oh 

A portion of the stand was devoted to switchgear, which included 
a switchboard suitable for controlling a private plaut, several 
examples of the heavy current chopper-type switches, shunt regu- 
lators, and a three-phase starting pillar. The cireuit-breakers were 
of a type recently introduced by Messrs. Crompton, manufactured 
under the Charlton-Barton patents, and are supplied for either 
maximum, minimum, or reverse control, or for any combination of 
these. The firm's well-known are lamps and ceiling fans were also 
much in evidence. 


The Lahmeyer Electrical Co., Ltd. 


Practically the only heavy electrical exhibits at the exhibition, 
were shown by this firm. Prominent among them was a 350-Kw. 
"motor-generator, consisting of a three-phase synchronous motor 
with revolving field for working at a pressure of 10,000 volts, 50 
cycles, direct coupled to a 220-240-volt p.c. generator, together with 
the requisite switchgear for its operation. During the exhibition 
this set was utilised in the reverse way for supplying three-phase 
current at a reduced periodicity, to the 100-m.P. haulage gear also 
shown on the stand.: The latter equipment is driven through 
single-reduction gear by a 200-H.p. three-phase motor having a 
speed of 187 r.p.m. All the operating levers are centralised and 
within easy reaeh of the driver; the controller and reversing 
contact resistance boxes being oil cooled. i 

A small, but very interesting, apparatus shown by the company, 
was an ozoniser, designed for sterilising water. The ozone apparatus 
can be run from ordinary house wiring, and is connected through a 
thin flexible metallie tube to a special water tap, on which a 
diffusing ehamber is provided. | 

The ozone, of course, mixes with the water in,the chamber in 


' sufficient volume to effect its sterilisation. | 
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~ We may mention that the apparatus has attracted the attention 
of the medical profession, and that a large installation, to give over 
5 million gallons of sterilised water per day, is in course of erection 
by the municipal authorities of Nice, 


 Pritchetts & Gold, Ltd. 


The bulk of Messrs. Parrcnerrs & Gorp's exhibit consisted of 
their standard cells in glass boxes, erected as in actual practice on 
pitch-pine stands. The positive plates are of the Planté type, with 


Fic. 123.—“ Crmax” PosrrIvE PLATE. 


pasted negatives, and all the plates are suspended from the edges 
of the boxes, with ample space between and below them. We are 
informed that efliciencies of. 95 per cent. (ampereshour) and 80 per 
cent. (watt-hour) have been obtained with these cells. 

The chief novelty exhibited was the new “Climax " positive plate, 
which possesses an enormous active surface. — The “ Climax " plates 
are cast as solid slabs, and are then passed through a patent machine 


Fia. 124.—PRITCHETT TRAIN- 
, LienTina CELL. 


Fic. 195.— POSITIVER 
SECTION. 


which produces a great number of fine vertical laminsm on the 
surface of the plate. A thick solid core runs through the plate, 
giving it great mechanical strength and high conductance. As the 
result of the mode of construction of the plate, it is claimed that 


its capacity at high discharge rates is 30 per cent. or 40 per cent. : 


greater than that of any other type of -Planté positive, weight for 
weight. ` 

A cell specially designed for the electric lighting of trains, which 
has progressed so rapidly in recent years, was shown ; the conditions 
of service obtaining in this connection are very severe, necessitating 
exceptionally strong construction of plates and celle. We illustrate 
the type evolved for the purpose by Messrs. Pritchetts & Gold; 
similar batteries of their make have been employed by numerous 
British and foreign railways with satisfactory resulta. 

A standard yacht lighting cell, in teak lead-lined box, and various 
accessories, including the firm's patent incorrodible connecting 
bolts, &c., were also exhibited. 


The Switchgear Co., Ltd. (late J. G. Statter & Co.). 
Of this firm's exhibit. of switchgear much might be said, did 
space permit. It included lightiug aud traction generator panels, 
an automatic battery regulator, circuit breakers, field switches and 
fuses, &c., all bearing the impress of accurate workmanship. 


Fia. 126.—STATTER CIRCUIT BREAKER, CLOSED. 


The firm's circuit breakers were a prominent feature on the- 


stand, and were referred to recently in connection with our 
description of the exhibits at the Tramways Exhibition. They 
are made'for both maximum, no load and reverse current release. 
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Fic. 127.—STATTER Crecuir BREAKER, OPEN, 


The method of leverage employed to force the brush on to ita 
contacte, is by means of steel wheel running up an adjustable’ 
inclined plane. The long wiper.scen in our illustration connects 


the carbon break with the lower contact; a ou breaker has ` 


proved quite equal to a 3,000-amp. load (at 500 volts) when tested 
with the time limit attachment. The reverse current attachment 
is an exceeding simple device, and the “time limit" was par- 
ticularised in our issue of September 8th last. 
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The Amalgamated Dry Batteries, Ltd. 


This firm showed many varieties of cells of their “ Reeplen " 
and other types, all of which are manufactured at their works in 
London. 

The Reeplen cell is much in demand for motor-car ignition work, 
it being used as a stand-by in the event of accumulators running down, 
when it is capable of supplying a large current for a considerable 
run. í 

The most interesting. thing which the company were showing was 
the new glass jar for Leclanché cells (fig. 128). This is provided with 


a special “ pocket” for holding the zinc rod, which effectually over- - 
comes all difficulties hitherto experienced in the way of local action 


. Fig, 128.—NEW JAR FOR LECLANCHE CELLS. 


and short-circuits. The jar is moulded with four “clips” after 
the fashion of those provided in mineral water bottles for receiving 
the ball, and entirely does away with rubber rings and other 
"fakes." The jar, which is patented at home and abroad, has 
already achieved considerable popularity. 

Many types of small accumulators, specially designed for motor 
cycle and motor-car work in connection with sparking coils, were 
also on view. 


Marconi’s Wireless Telegraph Co.. Ltd. 


In the gallery, close by the exhibit of the General Post Office, 
was the interesting stand of this company and the MARCONI INTER- 
NATIONAL MARINE COMMUNICATION Co., LTb. The former company 
showed a variety of instruments manufactured at the works at 
Chelmsford, the Fleming cymometer or wave measurer, already 
described in the ErEcTRICAL Review, being in evidence. By the 
way, we learn that though this instrument has only been on the 
market a few weeks, a number have been already supplied to the 
British, Italian, and American Governments. A complete installa- 
tion of X-ray apparatus, telegraph instruments, ignition coils and 
so on were likewise shown. The ManiNE Co.’s exhibit was particu- 
larly interesting, because it was a representation of 3 Marconi 
wireless telegraph cabin and installation as employed on board a 
Cunard Atlantic liner. 

( To be continued.) 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, &c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


“E. W.” writes :—'' In the issue of the Review for September 8th 
on p. 381, occurred a short paragraph under the heading ‘Seaton,’ 
in which the statement was made that ‘any member’ of an urban 
district council 'holding an interest in a gas company, would be 
debarred from speaking or voting on the subject? of the application 
of a private firm (or company ?) for consent to taking out provisional 
electric lighting powers. | 
. “I£ this statement is accurate, and I understand it correctly, I 
shall be glad to know from you the number of the ‘clause in the 
Local Government Act’ referred to, in the usual manner (as I 
understood from your representative at Olympia that you would 
be good enough to state a reply) in the REviEW. 
in any case, a town councillor holding shares in a gas company is 
debarred from voting on the purchase óf that undertaking by the 
council, as is the case in Pontefract at the present moment, but I 
cannot find any precedent similar to what appears to have taken 
place at Seaton.” 

*,*It is provided by the Municipal Corporations Act, 1882, 
Sec. 12 (1) that a person shall be disqualified for being elected and 
for being a councillor if and while he . . . . (e) has directly, or 
indirectly; by himself or his partner, any share or interest in any 
contract or employment with, by, or on behalf of the council; (2) 
But a person shall not be so disqualified, or be deemed to have any 


I believe that 


share or interest in such a contract or employment, by reason only 
of his having any share or interest in .. .. (d) any company 
which contracts with the Council for lighting or supplying with 
water or insuring against fire any part of a borough. Note that 
the foregoing provisions strike at the total disqualification of 
interested persons. The Act, however, goes further, and although 
interest in a gas company may not disqualify for candidature it 
does prevent a person speaking or voting. Thus by Sec. 22 (3) a 
member of the Council shall not vote or take part in the discussion 
of any matter before the Council, or a Committee, in which he has, 
directly or indirectly, by himself or by his partner, any pecuniary 
interest. Inthe Seaton case it would seem that those interested in 
the supply of gas would have an indirect pecuniary interest in an 
application by a company for consent to making application for a 
provisional order for the supply of electric light. 


" Motorist " writes:—''It is intended to put down an electric 
plant for supplying an Urban District with light. The Council, 
which owns gasworks (the only lighting supply at present) will not 
venture same, but is waiting for a large concern nearly 30 miles 
distant to bring a supply to its district. Can the Council prevent 
me from entering on this scheme? And if not, must I have Parlia- 
mentary powers before doing so? Gas is very expensive, and by 
putting down a water turbine I could supply electricity very much 
cheaper than gas." 

*,* There is nothing to prevent “ Motorist” from undertaking 
the supply of electricity in the manner suggested. It is not neces- 
sary for anyone to obtain Parliamentary powers for the supply of 
electricity. The only way in which the District Council may 
hamper the scheme is by prohibiting the placing of electric cables 
either under or over the roads which may be under their care as 
highway authority. It is possible, however, that the plans of the 
scheme may be so laid that it will be unnecessary to cross any 
highway. While, as has already been stated, no Parliamentary 
powers are required, it will be necessary for ‘ Motorist " to comply 
with certain regulations made by the Board of Trade with a view 
to securing the safety of the public. These regulations are entitled 
* Regulations prescribed by the Board of Trade under Sec. 4 of the 
Electric Lighting Act, 1888." "They may be obtained from Messrs. 
Eyre & Spottiswoode, London, E.C. 


" DouBTFUL " writes:—"'I am the tenant of a field, which I let 
for fétes, &c., and wish to light it with the electric light, by means 
of overhead wires carried on scaffold poles. My electrical adviser 
informs me that bare copper wire mains will be many times cheaper 
and just as efficient as covered wires, but he is doubtful on the 
following points :— 

“1. Is it legal to use bare conductors on private property for 200 
volts alternating? 

" 2. Can the Corporation electrical engineer refuse to connect, . 
provided the leakage is below the 454;th part, as provided by the 
Board of Trade ? 

“3. The N.T. Co. and the G.P.O. both have telephone ‘wires 
crossing above the proposed route of lighting wires. Can they 
make me put up guard wires or insulated spans under their wires ? 
or, as it is on private property, must they protect their own wires ? 

"I believe the G.P.O. and N.T. Co. both have agreements with 
the landlord of the property." | 

*,* “Doubtful " does not make it quite clear whether he intends 
to generate his own electricity, or take a supply from the cor- 
poration of his district. It is presumed, however, that, having 
regard to his second query, he intends to take his supply from the 
Corporation. 

With regard to (1), it isthought that, having regard to the Board 
of Trade Regulations, made under the Electric Lighting Acts, 
1882 and 1888, uninsulated aerial lines may be used upon the 
premises in question. As to (2) it is provided by. the regulations 
above alluded to, Sec. 41, that “The undertakers shall not connect 
the wires and fittings on a consumer's premises with their mains 
unless they are reasonably satisfied that the connection would not 
cause & leakage from those wires and fittings exceeding one ten- 
thousandth part of the maximum supply current to the premises ; and 
where the undertakersdeclineto make such connection they shall serve 
upon the consumer a notice stating their reasons for yo declining." 
The proper figure is "45455" not “iyo, as mentioned by our 
correspondent. Subject to this clause, there is nothing which can 
enable a corporation to refuse to grant a supply. 

As to (3) the property of the N.T. Co. and the G.P.O., this would 
seem to be protected by Sec 22 of the regulatior3 (and also by 


. Sec. 25 of the regulations made by the Board of Trade under Sec. 4 


of the Electric Lighting Act, which may possibly apply to thé 
system installed by '* Doubtful ”) that “ where an aerial line crosses, 
or is in proximity to, any metallic substance, precaution shall be 
taken by the undertakers against the possibility of the line coming 
into contact with the metallic substance, or of the metallic substance 
coming into contact with the line by breakage or otherwise." 


Great Western and Metropolitan Contract.—With 
reference to this contract mentioned in our last issue, we under- 
stand that the equipment of the 20 trains referred to will consist: 
of the B.T.-H. type G.E. 76 motor and the Sprague Thomson- 
Houston system of control. 
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CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession 


The Electro-Deposition of Copper. 


I am greatly surprised that Mr. Cowper-Coles should deem 
me guilty of endeavouring to mislead your readers, for had 
I referred to tubes produced by any process other than the 
Elmore burnishing process, the value of my disclaimer 
would have been nil. 

Harry Ellis, 
Managing Director, 
ELMORE’S METALL ACTIENGESELLSCHAFT. 
London, E.C., | 
Oclober 19/h, 1905. 


The Design of Instruments and Meters, 


= My attention has just been called to * O.K.'8" attack 
upon the Inkless Recorder. He also attacks the electric 
clock used for propelling it, for which I am responsible, 
and does so in a peculiarly ignorant manner. If he knew 
anything of the application of electrieity to time-keeping, 
or had even looked intelligently at the instrument he was 
criticising, he would see that the method used to obtain the 
periodic impulses is as far us the poles apart from ** grand- 
father clock arrangements and relay contacte." No one has 
condemned * those relay contacts " in connection with clock- 
work in press or on platform more vigorously than myself. 
The automatic pendulum switch used by Messrs. Everett, 
Edgcumbe & Co., Ltd., contaius those essential principles 
which have made electrical time service a success in this 
country, viz., the transmission of all the energy through the 
surfaces of the contact and the use of the self-induction of 
the circuit to determine the duration of the impulse. 


F. Hope-Jones, 


For the SYXCHRONOME Co. 


London, E.C., October 22nd, 1905. 


Municipal Wiring. 


In your “ Lighting and Power Notes" in the current 
issue of the ELEOTRICAL REVIEW, [ notice that the Town 
. Council of Huddersfield are seeking powers for the wiring 
of houses for lighting purposes. 

I, for one, shall be pleased to learn the details re the 
above, as soon as the various clauses are framed. 

It is to be hoped the Town Council do not propose to 
carry on a wiring business in competition with the local 
contractors similar to the proposals recently made by the 
L.C.C. The writer is acquainted with a town where, at the 
request of a would-be consumer, the Corporation will pay 
for the cost of installing the wiring in houses, on condition 
that the consumer guarantees taking a supply.for a given 
length of time, and undertakes to pay interest on the total 


cost of the installation, and instalments to pay back the total - 


capital cost, such instalments to cover the period given in 
the guarantee. 

In every case where the Corporation undertake this 
wiring work, ‘it is let out to one or another of the local 
contractors, who are asked to tender for the same. 

In cases similar to the above it brings consumers to the 
supply mains and puts work in the contractors’ hands, and 
is beneficial to all parties concerned. 

If the Huddersfield Town Council are seeking powers to 
carry out wiring on terms similar to the foregoing, I hope 
the same will be speedily granted. 

H. Moss. 

Huddersfield, Oc/ober 23rd, 1905. 


[Where the work is placed in the hands of contractors 
there is no material objection to the practice, as the Cor- 
poration 1$ not then competing with its own ratepayers. 


This, however, is not ‘ Municipal Wiring ’—/:e., wiring 
carried out by the Corporation’s staff, to which we strongly 
object.—Eps. E.R. ] 


Bonding Steel Armour. 


In a combined system .of traction and lighting, is it 
necessary to have the steel armour of the three-core lighting 
mains bonded across where joint boxes are fixed ? Of course, 
the lead covering of all distributors and service cables is 
bonded across. The writer has heard that there is a danger 
of electrolysis if the steel armour of cables is not attended 
to in the same way, and he would like enlightenment on the 


question. | 
R., W. 


New Feeder Pillar. 


In your issue of 20th inst., in describing the above pillar, 
you state that it is Downe's patent; this is not correct, as 
the idea was worked out jointly by my assistant, Mr. A. S. 
Black, and myself, the patent being taken out in both our 
names. 

I shall be obliged if you will make this correction in your 
next issue. 

R. S. Downe, 
Borough Electrical Engineer. 
Southport, October 21s8/, 1905. 


Lead-Covered Wire. 


With further reference to our letter on the above subject 
in last week’s REVIEW, our attention has been called to the 
fact that we were writing of rubber-insulated wire, whilst 
possibly Mr. Whipple referred to paper-insulated wire. In 
this case, of course, our experience could not be taken as 
anything for Mr. Whipple to work upon. 

We have had practically no experience with paper- 
insulated wire, but we should think there would be consider- 
able risk of its being hygroscopic, even if the paper were 
impregnated with compound or similar material. | 

We trust that you will have further information on the 
subject put before you, as we should like to hear of other 
people's experiences with wire of this description. 


Tyler & Freeman. 
London, E.C., Orlober 24th, 1905. | 


We have read with much interest the letters of Mr. 
Whipple and Messrs. "Tyler and Freeman regarding lead- 
covered wiring. We should be interested to hear, however, 
whether these gentlemen are referriug to vulcanised rubber- 
covered wires, or the paper-insulated class. Our experience 
has been almost entirely with the latter, and, like your 
correspondents, we have found it very satisfactory ; in fact, 
we only use vüulcanised wire on installations where it is 
specified. 

OF course, this class of material is distinctly hygroscopic, 
and it is essential that the ends should be kept sealed. 
This, and the absolute necessity of bonding and earthing 
the lead, constitute the only drawbacks to its use. 

We have found in practice that for house wiring the 
single wire is much more economical than twin, as it can be 
so readily brought down to switches, but twin is more satis- 
factory for positions where the circuits consist of one row of 
lights coming straight from the distribution board without 
intervening switches. Of course twin wire looks much nicer, 
and is more easily erected than two single wires. 

The two objections usually urged against this class of 
work are, first, the danger of nails, &c., being driven into 
the lead, aud, secondly, that the appearance of it is not so 
substantial as that of casing and capping. 

Bearing in mind the advantages of a properly carried out 
system with bonded and earthed lead sheaths, these are not 
really serious defects; such as they are, we overcome them 
in the following manner :— 
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In house work the wiring is run between floor and ceiling 
without other protection than the lead ; in passing, we may 
remark that a much smaller groove is necessary than with 
other systems. If the house is new and not plastered, we 
run the wires in a % open seam tube down the walls to 
switches, distribution boards, &c., or if the walls are already 
plastered the wires can be run in casing and capping where- 
ever the run is on the surface, the size of the casing required 
being no larger than with ordinary vulcanised wire. 

Apart from the advantage of having your conductors 
surrounded by an essentially continuous earthed metallic 
sheath, it must not be forgotten that, properly installed, 
paper insulation does not depreciate like vulcanised rubber. 
What will probably appeal to the contractor, however, is the 
economy of tue system, as this class of wire is actually 


cheaper than ordinary wire, apart from the saving of time 


and casing. 

Of course, like everything else it requires a little experi- 
ence, but we are sure that if contractors would only persist 
in its use for, say, half-a-dozen jobs, they would soon 
appreciate the substantial savings obtained. 

The principal point is the sealing of the ends ; rubber 
tape should on no account be used, as the oil in the insulation 
soon rots the rubber. For small jobs we have found a 
specially prepared black tape having high insulating qualities 
satisfactory, but we have, generally speaking, found it worth 
our while to use a small iron casting which serves the triple 
purpose of bonding the lead, sealing the insulation and 
holding the switch and ceiling rose without materially raising 
the cost of the installation. 

We trust these remarks may be of some service to those 
who may not have used this very excellent system, and we 
should like to hear the opinions of those who have. 

If any firm are thinking of trying it and they care to 
write to us, we should be glad to put them on the right track 
as to the material to make a stari with. 


NE | H. Bailey & Co. 
Accrington, October 24th, 1905. ; 


Pd 


Watertight Wiring. 


It has been brought to our notice that a circular which 
we issued at the recent Electrical Exhibition at Olympia may 
lead to the misapprehension that Messrs. Haudcock & Dykes, 
consulting engineers, have some interest in the watertight 
tube system of wiring which we have been exhibiting there. 

We therefore wish to explain that, some time ago, we 
tendered successfully to a specification of Messrs. Handcock 
and Dykes, which called for the use of this system, which 
they had devised and used for some years past to meet certain 
difficulties in wiring work. 

Since then we have carried out similar installations under 
the direction of the same firm, and found the system to possess 
80 many advantages that we proceeded to stock the necessary 

rts. 


We have modified the boxes in one or two directions, and 
in other ways altered the system to suit our own purposes. 

Our only object in mentioning Messrs. Handcock & Dykes’s 
name was to make it clear that the credit for the invention 
was theirs, but we wish to make it equally clear that they 
have not patented the system, and have no financial interest 
In it. ' 

Rawlings Bros., Ltd. 
London, S.W., October 24th, 1905. 


Hygienic Telephones. 


The General Electric Co. evidently consider they have, 80 
to speak, “got us on toast," hence their condescension in 
granting us the favour of a free advertisement. Talking 
about that, we can only remember one subject brought by 
us to the notice of the Press about which the G.E.C. 
remained silent—viz., our challenge : offer of a committee 
of experts, and £100 to charity. We own we were much 
disappointed that they, as one of the representative British 
firms of telephone manufacturers, did not grant us the 
privilege of farther advertising ourselves by accepting the 
challenge. 

Now for a free advertisement. for the General Electric Co., 
without any favour or thanks required. We have referred 


to their catalogue of 1899, and find'that it certainly did contain 
a hygienic wall telephone of sorts. In case your readers 
have no longer a copy to refer to, we take this opportunity 
of illustrating, with apologies to the General Electric Co., an 
outline drawing of the instrument. 

Without any desire to detract from the merits claimed for 
it, we would point out that it was not a hand combination 
set, and, although styled “ hygienic,” the instrument was 
not by its construction naturally a hygienic telephone, since 
the pine-wood diaphragm against which it was necessary to 
speak had to be periodically wiped with a duster. Instru- 
ments of not dissimilar construction were in use nearly 
20 years ago, and the writer well remembers fixing a pair at 
about that time. True, they were not called hygienic, but 
if the G.E.C. telephone possessed such merits, then these 
and others on the market prior to 1899 anticipated such 
claim. | 

While we admit we were in error in stating in our 
letter of the 18th inst, that we were the first firm to 
offer a hygienic telephone to the British public, inasmuch 


as we were obviously dealing with the subject of hand 
combination sets, we feel we may be excused for not more 
carefully qualifying our statement, and for having over- 
looked what, after all, appears to be an obsolete pattern, 
and far removed from the class of telephone under dis- 
cussion. 

In conclusion, we consider that our letter of the 10th inst. 
was, in the main, correct, and, notwithstanding the General 
Electric Co.'s reply, they have not justified their attempt to 
* steal a march " upon us with their solitary pair of hygienic 
hand combinations. 

pp. The Sterling Telephone and Electric Co., 
Late the Berliner Telephone Manufacturing Co. 
I. B. Br&NBAUM, Manager. ` 


| London, E.C., October 24th, 1905. 


Invidious Comparisons. 


A certain station engineer recently read a paper dealing 
with the cheap supply of energy, before a small local society. 
As evidently it did not meet with sufficient publicity, he has 
now had it reprinted, sending copies to various authorities 
whose undertakings, according to himself, are not doing as 
well as his own. A table appears in the paper giving a list 
of various undertakings, comparing their costs with his own 
and showing the saving which would have been effected if 
their costs had been as low as his own. I notice, however, 
that although he apparently takes his own “ works costs,” he 
takes the “total costs” of the other undertakings, unless 
the figure he gives for his own undertaking refers to the 
last year, not yet published, in which case he is comparing it 
with earlier years of the other undertakings. I consider 
this paper in the hands of some councillors would be apt to 


E 
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cause a very wrong impression, with consequent further 
trouble for the already harassed engineer, as the author states 
that what he has done, can be done elsewhere, taking no 
account of the great differences in various localities. The 
whole tone of the paper is self-congratnlatory, and it appears 
to me to have been written for the purpose of advertisement, 


as there,is nothing new in it. 
Another Pebble. 


The New Guernsey. Telephone Switchboard. 


The brief description of this interesting installation on 
p. 659 of the HEvrEW omits several interesting points. 
The daily traffic of 900 Guernsey subscribers is about 1,800 
calls ; allowing for extra work on junction calls, in and out, 
and public station calls, and for the recording of calls, such 
a volume of traffic might provide a moderate day's work 
for three or four operators. By using mechanically restored 
indicators—which occupy much space and prevent team 
work—by placing the cords on two levels, and by other 
eccentricities, a switchboard has been evolved which is about 
three times longer than is necessary and employs more than 
three times as many operators as are necessary to do the 
work. 

The hearty admiration of all telephone men must be 
aroused by that notable adaptation from modern telephone 
practice, the “ double-sided ring-off." "The ‘“ double-sided 
ring-offs," it appears from the circuit diagram, are to be 
worked by push-buttons on the subscribers’ instruments, and 
as the operators must not * sever a connection " until both 
* ring-offs " have “ put in an appearance," both subscribers 
must always remember to press the button, or else remain 
“ hung up." -This is a great improvement on the ordinary 
push-button or magneto system, where either subscriber can 
ring off, as it increases the chances of ** hang-ups” by just 
100 per cent. 

If modern telephone practice had really been followed at 
Guernsey, and an attempt made to design a switchboard 
having some relation to the load to be carried, a lamp-signal 
board, to be served by a third of the number of operators, 
would have been adopted. But even a bridging magneto- 
board would be more efficient and more economical than the 
outfit described. 


London, S.W., 
October 21st, 1905. ^ 


Herbert Laws Webb. 


Some Arithmetical Questions for Mr. Byng. 


Perhaps “ Jaybee ” has not heard of the N.E.M.A. Iam 
sure that body would be able to do all that he suggests, as 
it does not appear to be backward in regard to publicity. 

With regard to the other matter, I cordially agree with 
“Jaybee” on the desirability of protecting British industries. 
There was no sentiment to the contrary in my letter. "The 
moral that I wished to point (and which ** Jaybee " con- 


veniently ignores) was that, if it is at the present moment 


unfortunately necessary to import certain things from abroad, 
let us “ play the game" in the correct British fashion. 


Anti-Humbug. 


I do not propose to enter into the wordy war now raging, 
except to mention an incident which I think is worth 
columns of argument. A year or so ago I met a gentleman 
who imports large quantities of foreign-made dynamos and 
motors. In conversation he mentioned that his directors 
were about to erect large works near London for supplying 
the British market. A few months after, meeting my friend 
again, I inquired when the works were to be started. Listen 
to his reply. “ My directors have come to the conclusion 
that Mr. Chamberlain's policy will not be adopted, and have, 
therefore, abandoned the idea of the English works." Had 
the many intelligent foreign manufacturers who have been 
carefully watching the recent by-elections, been able to come 
to the conclusion that Mr. Chamberlain’s proposals would 
soon be adopted, we should already see many new industries 
rising in our midst, adding to the prosperity of the country 
and giving employment to thousands now out of work. 


T. R. 


I have read the letter of Mr. ** Jaybee not a fooled 
Englishman” in the ErnrcrRICA, Review of the 20th 
inst and in summing up the whole article I find that 
though much is written there is nothing in it, simply empty 
phrases, and much talk and no do. 

I, myself, am a foreigner, and have seen many countries, 
and come to the conclusion that the writer of the article in 
question knows nothing of any other country but England, 
and admits his ignorance and non-efficiency, and might be 
compared to a wreck on an open sea at its last, resource. 

It is very good to stand up for one's own country, but no 
protection will avail so long as no remedy is found for the 
better education of the workmen, that means cheap and 
sound education for everybody, not only for the Upper Ten, 
for whom alone scientific knowledge is open in this country. 

Your remarks about, the London County Council having 
passed over the Hungarian Works Estimate of- £38,200 and 
accepting a British tender for £63,525, shows quite 
sufficiently that narrow mindedness combined with political 
matters is brought into the question of economy, which does 
not say much for a County Council. i 

In my opinion, it is wrong to place an order with British 
manufacturers whose estimate is 100 per cent. higher than 
foreign manufacturers. The extra expense must, of course, 
come out of the pockets of the ratepayers, and no good at all 
is effected by this for the unemployed, and in comparing the 
two tenders, it is shown that the same amount of work can 
be done with the same efficiency at a much lower rate. 

I have a good knowledge of the labour question in other 
countries, and “ Jaybee's " remark, that no law exists, shows 
that he is not well enough instructed in this matter, I would 
point out that the skilful labourer abroad ranks much higher, 


and lives more respectably and comfortably, than the labourer- 


here, who is only considered “the workman.” Abroad, the 
workmen, even with their small income, can bring theie 
children up with a good sound education,'so as to enabls 
them to fight the world and make their own way. Besider 
this, they can also save for a rainy day, so that, should their 
country or town prove too small for them, they can emigrate, 
Anstead of staying in one district as the British workmen do, 
possibly to starve, and cry to the public for help, which, in 
my opinion, only encourages laziness. 

For your further instruction, I would say that abroad the 
skilful workman has better protection owing to the Govern- 
ment and other institutions, than in this country, where 
everything has to be obtained by heavy expense and sacrifice. 

. No protection or any other law will be able to keep out 
competition, but, will only make it keener, if the question of 


education is not considered ; that means cheap schools and : 


apprenticeship after schools, as abroad, where with only a 
few pounds even a not very wealthy man can educate his son 
to matriculation for a University. 

Further, the pride of an English gentleman prevents him 
from allowing his son to get practical experience by working 
in workshops, &c., which is the only way to get a practical 
knowledge and experience of the trade he would learn. 

In these points the root of all the evil lies, and no success 
can be expected before steps are taken to eradicate the evil. 

The best weapon a country can have is a good army of 
skilled workmen, which is really the foundation of a nation. 

A Foreigner. 


[Our correspondents incorrectly state the amounts of the 
above tenders, which should be £58,200 and £63,525 
respectively ; this is an increase of only 9 per cent. on the 
amount of the foreign tender, which, moreover, did not 
comply with the specitication.—Eps. E.R.] z 


[NAME WANTKD.—A correspondent wants to know the 
name of a firm supplying hand travelling cranes suitable for 
wheeling armatures about.— Eps. E.R. | 


Electric Furnace at Olympia.—MkssRR. MARRYAT 
AND Prack have been instructed to supply to the University of 
Glasgow a duplicate of the 1,000-ampere Moissan furnace they have 
heen showing in operation at Olympia. During the last week of 
the Exhibition, the diamonds obtained from carbon dissolved in 
fron were on view. The microscopic output consisted of about 50 
dinmonds, which were mounted upon onc slide, Enlarged 40 
times, the erystals could be clearly seen. 
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MILAN INTERNATIONAL EXHIBITION, 1906. 


Mr. ABTHUR SERENA, the hon. Executive Commissioner in connec- 
tion with this Exhibition, writes to us urging the importance of 
ensuring that a representative show of the varied products of 
British electrical industries, worthy of their growing manufacturing 
importance and international standing, may be made thereat. 

As our readers are aware, the British Government has shown a 
practical interest in the Exhibition by a grant of £10,000 towards 
the cost of- forming a British Section, and has approved the 
appointment of a British Commission, with Mr. Serena as hon. 
Executive Commissioner. 

- He says that the participation of leading firms in all the general 
lines of British manufacture is assured, which makes it all the 
more imperative that the electrical industries should be adequately 
represented. The King of Italy has given £4,000 in prizes to be 
awarded by the International Jury in the various sections of the 
Exhibition, of which a prize of £200 is to be given for the best 
method of detecting high voltage currents without danger to the 
operator. 

The comprehensive character of the electrical divisions of the 
Exhibition will be gathered from the details given below in the 
Section for Land Transportation (electric traction) Telegraphs and 
Telephones, and that of Manufacturing and Decorative Arts 
(lighting and heating). The inducements to exhibit are stated to be 
as great as the Italian authoritics.are able to make them, and 
the greatest of all inducements will be the fact that the present 
is the first international exhibition ever held in Italy. 


SecTION 1.—LAND TRANSPORTATION, Division VI. (ELECTRIC 
TRACTION). 


The programme for this section is sub-divided into five groups 
and 19 classes as follows :— 
Group 33.— Generating Plant. 

Class 50.—Plans, drawings, models of hydraulic steam and 
gas installations, and of central stations for electric 
traction. 

Class 51.—Dynamos, alternators and transformers for traction 
purposes. 

Class 52.— Stationary accumulators of the traction type. 

Group 34.— Electric Railways and Tramways. 

Class 53.— Poles, supporte, insulators, systems of suspension, 
attachment of wires, &c. 

Class 54.—Overhead lines for long-distance transmission and 
service lines, third rail, conductors and insulators. 

Class 56.—Electric railway track, systems of bonding, switches, 
special types of permanent way for the conduit and 
surface contact systems. 

Class 56.—Fittings for elcctric lines, signalling apparatus, 
special telegraphs and telephones for electric railways and 
tramways, special stecring apparatus and safety appli- 
ances, lightning arresters, &c. 

Group 35.—Rolling Stock. 

Class 57.—Special motors for electric traction. 

Class 58.—Special parts of carriages for electric traction, 
carriages, fittings for motormen’s cabins, controllers fittings 
for taking up current. 

Class 59.—Complete motor-cars for tramway service ; trailers. 

Class 60.—Complete motor-cars for electric traction on large 
railway lines, electric locomotives, trailers. 

Class 61.—Motor trolley vehicles on ordinary roads. 

Class 62.—Electric accumulators for traction purposes. 

Class 63.—Accessory services on cars, lighting, heating, &c. 

rroup 36.— Various Applications of Electric Traction. 

Class 64.—Ropeways, aerial transportation. 

Class 65.—Electric cranes, capstans, lifts. 

Class 66.—Special electric plant for mincs. 

(troup 37.—Documents. 
Class 67.—Plans, designs and models in general. 
Class 68.—Statistical information on the construction and 


running .of electric tramways and railways; details 


regarding cost and profits resulting therefrom. 
Division IX.—Posr, TELEGRAPHS, TELEPHONES, 
Group 48.—Projects. 

Class 98.—Designs, models, photographs of buildings for postal, 
telegraph and telephone service, organisation and regula- 
tions, charges. 

Group 50.—Telegraphs and Apparatus.— Wireless telegraphy (in- 
cluded in maritime transportation). 

Class 100.—Supports, insulators, wires, crossings, erecting, 
laying down telegraphic apparatus, controlling and 
measuring instruments, appliances for telegraphing. ` 

Group | 51.— Wireless Telegraphy and = Marceni’'s Apparatus, 
^ Class 101. 
Group 52.— Telephonic Lines and Apparatus. 

Class 102.—Supports, insulators, wire cables, crossings, under- 
ground lines, telephones, microphones, standard and 
multiple switchboards, controlling apparatus, appliances 
for telephoning, phonographs and similar instruments. 

Section 4.—Manufacturing and Decorative Arts. 
Group 80.—Art Objects and industrial products belonging to the 
esthetic side of modern life in all its shapes. 

Class 203.—Lighting and heating apparatus, electric appliances, 
fittings and adjuncts for light in all its branches. 


ROvanL PRIZE FoR APPARATUS FOR DETECTING ELECTRIC 
| CUBRENTs OF Hian POTENTIAL. 


The Executive Committee, with the object of encouraging the 


study and the practical testing of a simple appliance, easy to handle 


and of small cost, which shall serve to detect the existence of 
currents of high potential in electrical cables which have to be 
handled by workmen charged with the laying or repair of such 


. cables, offers an international prize of £2Q), having for this purpose 


allotted a portion of the sum given by His Majesty the King of 
Italy for competition in the Exhibition. 

The competition will take place under regulations which stipu- 
late that all competitors shall present their applications before 
December 31st, 1905. 

The chief technical conditions which the appliance has to satisfy 
are the following :— 

(a) Must be easy to handle, conveniently portable, and not ex- 
ceeding 7 lb. (3 kyo.) in weight. 

(b) Must reliably reveal clearly and safely differences of potential 
of not less than 300 volts. 

(c) Must not require special conditions of application, and must 
give indications easily readable and of a nature to avoid all 
uncertainty. 

(d) The cost of the appliance must be low; other things 
being equal, the most economical will be preferred. It must 
be easy of repair and so constructed that the breakdowns in 
working to which it may be subject as a whole or in any part shall 
be easily detected and noticed, and such as not to give rise to any 
dangerous uncertainty. 

(7) Shall not be liable easily to get out of order or out of repair 
even when subjected to very great differences of potential, or 
through atmospherie influences, shocks, abnormal position, &c. 

(/) The method of mounting the parts subjected to wear and 
tear and exchange, shall be such as to disclose in some clear fashion 
any getting out of order which may be dangerous. 

Clause 5.—The jury for the allotment of the prize shall be com- 
posed of five members, two of whom shall be appointed by the 
Executive Committee of the Exhibition, two by the Italian Elec- 
trotechnic Association, and the fifth by the first four. 


BUSINESS NOTES. 


Patents in Turkey.—Messrs. W. P. Thompson & Co., 
patent agents, Liverpool, write :— 


As is probably well known, the Sultan frequently, in an arbitrary manner» 
changes the procedure and regulations as regards patents. Some months ago 
he decided that all the annual taxes on patents or trade marks were to be 
doubl€d, and that this should apply to patents and trade marks already regis- 
tered. Our agent in Constantinople &t once went to all the principal Embassies 
and laid the matter before them, and we have learned from him to-day that at 
the instance of the Ambassadors, the Sultan has withdrawn his Irade as far as 
regards all patents and trade marks actually on the register, while continuing 
the Irade in force for all new matters. It will be remembered that some years 
ago the Sultan gave orders that all patents in any way relating to electricity 
should be refused as contrary to law and order. In a similar way at one time 
patents for photography were refused because the Mohammedan law forbids 
in the most emphatic manner ‘‘ the making of a likeness of any thing that is in 
the heavens above, or in the earth beneath, or in the waters under the earth.” 
Both these restrictions have, however, been greatly relaxed. 


Contracts for Large Gas Engines.—The following 
orders for large power gas engines have recently been received by 
Messrs. J. E. H. ANDREW & Co., Lro., of Reddish :— 

Messrs. Brooks & Doxey, Ltd., Union Iron Works, West Gorton, Manchester. 
Six engines, each of 120 B.H.P., together with a Mond gas producing plant, for 
driving their own works. 

The Coalbrookdale Co., Ltd., Coalbrookdale. Two double-cylinder type 
engines, each of 210 B.u.»., for driving alternators for their own works. 

Messrs. J. Mowlem & Co., London (for the Thames Ditton and Esher U.D.C. 
Pumping Station). Three engines and suction gas plants, each of 50 B.H.P. 

The Manchester Corporation, for its Sewerage Works at Withington. One 
engine and suction gas plant of 90 3.H.P. 

Messrs. Ogston & Tennant, Ltd., Loch Street, Aberdeen. Two.engines and 
one suction gas plant of 140 8.H.P. 

fccum A. Muirhead & Sons,.Glasgow. Two engines and suction gas plants of 
190 B.H.P. 

Messrs. Cox & Co., engineers and shipbuilders, Falmouth. One engine and 
suction gas plant, of 120 B.H P. 

Messrs. Hosken, Trevithick, Polkinhorn & Co., Ltd., Hayle, Cornwall, One 
engine and auction gas plant, of 60 B.H.P. 

The Co-operative »Wholesale,Society, Ltd., Soap and Candle Works, Irlam 
near Manchester. One double-cylinder engine of 280 p.n.p. This is the second 
large Andrew's engine to be supplied for these works. 

The company is at present extremely busy in all departments 
with engines and gas producing|plants, necessitating the working of 
overtime continually. j 


Moser v. Scott.—In the Westminster County Court on 
Monday last week, this case was disposed of. It wasaclaim for damages 
for trespass sustained through the cutting off of an electricity supply 
at 50, Maddox Street, W. The case had been part heard. James 
Henry Scott, on behalf of plaintiff, said he was a builder and 
electrician, and in May received an order for electrical work from 
Mrs. Farquhar, who told him that the upper part of the house was 
Yacant, and the landlord had given her permission to use any of the 
wiring already there for her electric lighting. She had the first floor 
and wanted lights by the windows in connection with chairs she had 
for use in her manicure business. He did not cut off the wires down- 
stairs. He did not go on to the premises downstairs. An electrician 
in defendant's employ, who did the work, said he found some fittings 
there, but there had been a disconnection as the meter had been 
taken away. He was in court at the previous hearing, and heard 
the evidence that the wire was cut on the ground floor. Witness 
heard instructions from Mrs. Farquhar to Mr. Scott that he was to 
use the existing fittings. He disconnected the upper part of the 
house. The whole of the premises had one pair of mains, and Mrs. 
Farquhar wanted a separate meter, and it was n to dis- 


_ connect the other part, The employer was told to do certain work 
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‘by Mrs. Farquhar, and if anyone was liable, it was her. Counsel 
for the plaintiff: I submit the person who commits the trespass is 
liable, and in this case he would have a remedy against Mrs. 
Farquhar. The Judge: No, her instructions were carried out. 
Counsel: Do you say no trespass was committed? The Judge: I 
do not say so. Iti not necessary. Counsel: We have a supply of 
electricity, and the wires were cut wilfully, and that is an act of 
trespass for which the employer, who authorised the actual trespass, 
is liable. The Judge: It turns on the instructions given him. I 
must non-suit you with costs, and give you leave to bring another 
` action. 


For Sale.—Colchester Electricity Committee invites 
offers for the disposal of 70 maximum-demand indicators. Sce our 
advertisement pages to-day. 


Bankruptcy Proceedings.—G. WArLLACE.—On Thurs- 
day last week, at the London Bankruptcy Court, Mr. E. S. Gray, Official 
Receiver, presided at the first meeting of the creditors of George 
Wallace, electrical enginecr, 132, Cold Harbour Lane, Camberwell. 
The accounts show unsecured debts £330 5s. 6d. preferential claims 
£30 Os. 6d., and assets £755 13s. 10d., representing assets £750, 
the debtor’s half-share in an option for the sale of a primary battery. 
It appeared from the debtor’s statement that he returned from 
Australia in 1897, and during the next six years carried on business 
in Dublin. In 1903 he opened an office at 68, Victoria Strcet, 
S.W., and there carried on business in electric lamps under the 
style of Wallace & Co. That concern was in April, 1904, converted 


into the Wallace Lamp Syndicate, Ltd., with a capital of £35,000. ` 


As vendor the debtor received £10,000 in shares, and was appointed 
as salaried manager at £350 a year. The company is still carrying 
on business, but dismissed him last April for alleged non-perform- 
ance of his agreemeut with them to manufacture the Wallace lamp 
under a secret process. In reply to the Chairman, the debtor said 
the only offer he could make to the creditors was for them to deal 
with the application. It had no present value, perhaps, but might 
bring into the estate £750 in time. The case was left in the hands 
of the Official Receiver to be wound up in bankruptcy, the debtor's 
public examination being fixed for November 14th. i 

WM. JEFFERSON.—At Stockton-on-Tees Bankruptcy Court on 


October 18th, Wm. Jefferson, carrying on business under the style | 


of Jefferson & Co., electrical engineers, at Skinnergate, Darlington, 
and Kingsley Chanibers, Bishop Auckland, was examined, on 
accounts showing liabilities amounting to £254 and a deficiency of 
£211. Debtor attributes his failure to “bad trade, partnership 
creditors pressing him, and bad debts in connection with the 
partnership.” Debtor stated that he commenced business in 
partnership with Chas. Muse Wilson, who is now in Canada, in 
1899. Each put £250 into the business, and after a year's trading 
W m. Flint, whocontributed £200 or £250 to the business, was taken 
into partnership. At Mr. Flint's death in 1902, his son took up his 
fatber'sshare, and also boughtout Mr. Wilson for about £79. Mr. Flint 
then put a further £600 into the business, and the partnership was 
dissolved in October, 1904, Mr. Flint taking overthe whole of the 
assets and liabilities. An agreement to this effect, however, was 
never signed, Mr. Flint dying in December, 1904. Since October, 
1904, debtor had carried on business alone. "The examination was 
adjourned'until November 8th. — 

J. S. RoBsoN.—At Newcastle-on-Tyne Bankruptcy Court on 
October 19th, John Samson Robson, trading as Robson, Robson and 
Co., electrical engineers, of Empire Buildings, Newgate Street, 
Newcastle, was examined, aud the examination was adjourned until 
November 9th. 

Tuomas HILL, electrical engineer, Vicarage Road, Wolver- 
hampton.—Date of first meeting, November 7th; publie examina- 
tion, November 8th—both at Wolverhampton. 


Catalogues and Lists.—Tlhe ELECTRICAL Co., LTD,’ 


Charing Cross Road, London, W.C.—October Nernst price list 
(No. 188), with a strikingly artistic cover. This pamphlet includes 
all the types as shown in the firm's old list, and it explains fully the 
special advantages of the Nernst lamp, and compares the cost of 
current consumed by Nernst lamps with ordinary incandescent 
lamps. With the “Multiple” lamps it is pointed out that the 
amount of light can be regulated as required—that is, from 180 to 
820 c.p. It is claimed that the multiple Nernst lamp, for which 
the prices have been considerably reduced, will effectively replace 
arc lamps where an even distribution of light is required. Some 
accessories are illustrated which are essential with Nernst lamp 
installations with the smaller (B.C.) types; some punch 
pliers are also shown for use in all instances on direct current 
circuits, so as to ensure polarity being observed. There is a small 
ammeter illustrated, whose purpose is to easily demonstrate the 
adwantages of Nernst lamps over incandescent lamps in current 
consumption. Various watertight fittings for shop and street 
lighting have been added. Mention is also made of the E.C. 
(A.E.G.) incandescent lamps, it being pointed out that the company 
has the “largest factory in all Europe, with an output of 
15 million lamps per annum." 

Messrs. GEIPEL & Lance, London.—Card of prices, code words, 
&c., for Ward-Leonard motor-starters for motors ranging from 4 to 
50 H.P. 

The WacGNER EÉrLEcTRIC MawuFACTURING Co., St. Louis, 
U.S.A.—Pamphlet containing illustrated description of the com- 
pany’s standard lighting and motor transformers, "two types in 
one," 

Messrs. RrioHARDsONS, WEsSTGARTH & Co., Lrp. Electrical 
department, Hartlepool.—20 pp. pamphlet giving an illustrated 
description of the power house and sub-station of the Alexandria. 


Ramleh electric railway, as supplied by Messrs. Brown, Boveri and 
Co., Ltd., of Baden. There are two Tosi 750-nm.». horizontal 
tandem compound condensing engines driving 600-Kw. three-phase 
alternators of the Brown-Boveri revolving ficld type, running at 
107 r.p.m., and giving a 6,500-volt current at a frequency of 25 
cycles per second. A sub-station at Bulkeley contains 110-Kw. 
transformers and 300-Kw. rotary converters. A 350-volt reduced 
alternating current is converted to a 560-volt continuous current. 
The electrification of this railway was completed in December, 
1903, and the results have been “more than satisfactory," the 
earnings having increased by 33 per cent. in “the first months.” 


Messrs. JOHN WirsoN & Co., 49, Lime Street, ..C.--A well- 
bound and fully illustrated catalogue of iron and steel tubes and 
pipes with fittings and connections for various descriptions of work. 
In the course of 46 pages the firm’s method of supplying complete 
piping installations for electric power stations, factories, &c., is 
particularised. The pipes are supplied cut to lengths with all bends 
and connections, having the flanges drilled ready for fitting into 
position on the job, thus saving boiler-inakers and engineers a con- 
siderable amount of time, trouble and expense. After detailing all 
the various parts and prices of different sizes of samo, there appears 
at the end of the catalogue an illustration of one of Messrs. 
Wilson's plants which was assembled and fitted together at the 
works for inspection before being shipped to India. The firm's 
piping specialities have been supplied to many electric power 
stations in this country and abroad. 

The CHARLES CoHEN Toor Co., 34, Barbican, E..C.—New cata 
logue of tools and materials for watch and clock makers, elec- 
tricians, engineers and all light mechanical trades. Some 2,000 
illustrations appear in the 240 pages. The measurements are given 
both in mm. and in inches, and every tool is priced. 

British THomson-Houston Co., Lrp., Hugby.—Pamphlet 
No. 184, just issued, giving detailed particulars and many neat 
illustrations of the B.T.H. arc lamps, and views of works where they 
are employed for interior and exterior illumination. Accessories, 
fittings, shades and reflectors, are also enumerated. 

Messrs. Isaac STOREY & Sons, Lro., Empress Foundry, Man- 
chester.— Illustrated pamphlet relating to the “ Wollaston " patent 
water softener. 

Messrs. J. P. Hatt & Co., Blackriding Ironworks, Oldham.— 
New 80-pp. publication (No. 25), giving illustrations of the firm’s 
manufactures, such as dynamos, steam engines, continuous and 
alternating current motors, electric winches, patent liquid starting 
and reversing controllers, &c., and their application for various 
descriptions of service. Among the numerous illustrations are those 
showing the application of electric driving to machine tools, cranes, 
pumps, shipyard machines and mining plant. ‘The photographs 
also include the exciters supplied by the firm for the Stalybridge 
tramways station, and the electric generators installed at the 
generating station of the Stabhill Hospital, Glasgow. 

BoaRDMAN ELECTRICAL Patents Co, Lro., 10, Southwark 
Bridge Road, London, S.E.—Descriptive illustrated price list of 
Boardman’s electric arc lamps, including the portraiture lamp with 
collapsible parabolic retlector. A lengthy list of studios where 
these are lamps are used, is given. 

GENERAL ELECTRIC Co., LTD., London.—Pamphlet just issued 
giving illustrated particulars of the company's electro-medical 
apparatus for hairdressers, chiropodists, manicurists, &c. 

THE AMALGAMATED Dry BATTERIES, Lrp., Devonshire Square, 
E.C.—New catalogue of their new patent “Reeplen” sparking 
battery for motor-cars, launches, &c. Illustrations and prices are 
given of various accumulators and coils. These, we are informed, 
are all manufactured in London. The works of the company are at 
Plough Yard, Shoreditch, and at Waltham Cross. 

Messrs. HERBERT Morris & BasTERT, LTb., Empress Works, 
Loughborough.—I]lustrated pamphlet No. 41 of the H.M.B. worm- 
geared pulley blocks, of which some 200,000 have been sold during 
the last 20 years. 

Messrs. SrEMENS Bros. & Co., Lrp., London.—Price sheet 15a 
(to supersede No. 15) describing the Tantalum lamp, and giving 
particulars as to methods of connection, economy, &c. 

Messrs. W. H. BaiLEY & Co., Lrp., Albion Works, Salford.— 
Illustrated list No. 405 describing their gyrometers or engine 
“sight” speed indicators; also list No. 455 giving particulars of 
their 'stop-rush" turnstiles, such as they have supplied, among 
others, to the Liverpool Overhead Railway. 

STURTEVANT ENGINEERING Co., Lrp., 147, Queen Victoria 
Street, E.C.—The company are circulating a card which is an index 
to the chief sectional catalogues they have issued. 

Tog CAMBRIDGE SCIENTIFIC INsTRUMENT Co, LTD., Cam- 
bridge.—A number of illustrated leaflets describing respectively: 
Callender's apparatus for measuring the mechanical equivalent of 
heat; Weicholdt's instantaneous dial micrometers ; telescope and 
soale; the Dolezalek electrometer; Broca galvanometer; and the 
standard cadmium cells. 

Messrs. Jarvis Bros., Lro. (Late E. F. Jarvis), Middlesbrough.— 
The large size of the gas and oil engines now being installed necessi- 
tates an improved method of dealing with the circulating water, 
and it is becoming usual for this purpose to adopt water cooling 
plant similar to that used to cool the water for condensing engines. 
We understand that this firm have received several orders for 
plants for this purpose, the latest being for the Cement Works of 
Messrs. Casebourne & Co., West Hartlepool (probably the most 
modern in this country), to cool the circulating water for their 
Diesel oil engines. They have also orders in hand for :—Messrs, 
J. Musgrave & Co, Ltd. Bolton, for the Bolton Corporation 


Electricity Works; Thos. Nuttall & Sons, Ltd., Farnworth, near 
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Bolton; as well as a third repeat order from Messrs. Chemical 
Works, late H. & E. Albert, London. Messrs. Jarvis Bros. have 
sent us & copy of a well-illustrated pamphlet relating to their 
« British" water coolers for refrigerating plants, condensing plants, 
gas engines, &c. Among other things the list contains particulars 
of plants which have been erected for electricity supply and 


manufacturing works in this country. 


Dissolutions and  Liquidations. — DELAFONE 
BATTERIES SYNDICATE, Lrp.—It was resolved on September 19th, 
to wind up voluntarily with Mr. E. Williams and Mr. C. B. Hahn, 
of Manchester, as liquidators. 

SECTIONAL FIBE-TUBE BOILER SYNDICATE, Lrp.—This company 
is winding Up voluntarily, with Mr. W. S. Dyett, 110, Cannon 
Street, E.C., 88 liquidator. l 

BRITISH ELECTRIC Sians Co., Lrp.—At Dashwood House, E.C., 
on October 11th, it was resolved to wind up voluntarily, with Mr. 
G. Ensor Mount, of that address, as liquidator. 

H. J. Swirt & Co., ironmongers and electric appliance fitters and 
dealers, Harlestown, Lancaster.—Messrs. H. J. Swift and G. H. 
Herrod have dissolved partnership. Mr. Swift attends to 
debts, &c. 

NATIONAL ELECTRIC TRACTION CO., Lrp.—Creditors are to send 
particulars of debts, &c., to Mr. Leslie Morse (liquidator), 79, 
Queen Street, Cheapside, by December 7th. 

LANSING, GRIGGS & Co., electricians and electrical engincers, 
Golden Gate Works, Old Trafford.— Messrs. E. Lansing and T. F. 
Griggs have dissolved partnership. Mr. Lansing attends to debts. 

PETER PILKINGTON, LTD., Bamber Bridge.— November 9th is the 
last day for receipt of proofs for intended dividend by James Todd, 
3, Winckley Square, Preston, the liquidator of the company. 


The Transvaal.—The value of the electric cables, wire 
and fittings imported into the Transvaal during the six months 
ending with June last is returned at £95,000, as compared with only 
£38,000 in the corresponding half of 1904. 


Trade Announcements.—Mr. Robert Macgregor, for 
many years a partner in the firm of Messrs. W. Dunn & Co., Durban, 
Natal, has been admitted a partner in the firm of ROWLAND CaRR 
ann Co., of 6 & 8, Lime Street Square, E.C., whose business will be 
carried on as heretofore under the same style. We also learn that 
Mr; J. C. Brown, who is well known amongst electrical engineers 
throughout the kingdom, will now devote the whole of his attention 
to outside work. 

The CONSOLIDATED SUPPLY CO., Lrp., electrical engineers and 
manufacturers, Northampton Canonbury, London, N., 
announce that, as from March 31st last, they have acquired from the 
Consolidated Electrieal Co., Ltd., all that company's interests in 
the Northampton Works, together with the manufacturing business 
carried on thereat, including the benefits of carrying out all pending 
orders and uncompleted contracts as at the 30th ult. They have 
taken over all debts and other liabilities due to, or owing, OT incurred 
by the Consolidated Electrical Co., Ltd., 88 from March 31st. 
company have also acquired the business of Mr. A. K. Baylor, who 
has been appointed managing director, and the business heretofore 
carried out in his name «ill be continued under the name of this 
company. The company will continue and develop the businesses 
acquired. 

Messrs. Generators, Ltd., 77 to 78, Trevelyan Buildings, Cor- 
poration Street, Manchester, have been appointed sole agents in 
their district for the various specialities—electric lifts, cranes, 
hoists, hauling plant, capstans, &c.—of Mxssns. R. Harman & Co,, 
of London, B.C. 

Kilpin Hill Mills, Dewsbury, have been taken by the DEWSBURY 
ELECTRICAL MANUFACTURING Co., LTD. 

The RIPPINGILLE MANUFACTURING CoO., of Plume Street, Aston, 
Pirmingham, are making à speciality of cast or shcet metal, 
including such supplies to own drawings or patterns for many Cor- 
poration tramway undertakings, also railways and manufacturers in 
different parts of the country. 


Football.—The annual match, * Robertson Electric 


Lamp Works *. General Electric Co., London," took place on 
Saturday last on the lamp-makers' ground at Twyford Avenue, 
Acton, and, after an enjoyable game, the lamp-makers ran out the 
winners by 7 to 1. The Jamp-makers have started their second 
season well, having won both their League matches. They are 
hoping to win another at the expense of Wigmore United on 
Saturday next. 


Belgium.—The balance-sheet of L4 COMPAGNIE ELEC- 
TRIQUE ANVERSOISE, of Antwerp, for the last financial year, shows 
a profit of £27 ,942 as compared with only £22,660 in the preceding 
12 months. 


Action against a Tramway Company.—At Stour- 
bridge County Court on. Thursday last week, before J udge 
Harrington, Messrs. Henry Wood & Sons, provision merchants, 
Dudley, brought an action against the Dudley, Stourbridge and 
District Tramway Co., for £30 damáges in respect of a collision on 
March 6th. It appeared from the evidence that plaintiffs had sent 
a horse and cart out with goods.on the day named. ' There were 
two men with the cart. It was stated that the horse was excitable, 
and one of the men got out to hold its head on the approach. of a 
tramcar, which had been signalled to stop, and which, plaintiffs’ 
witnessessaid, did not do sotilla collision had occurred. The man who 
caught hold of the horse was thrown down, a lamp-post was snapped 
off, and two windows in the tramcar were broken. Mr. Waldron, 
solicitor, who defended, called witnesses who stated that the tram- 
car did stop before the accident occurred, but the horse reared, and 
itself caused the mischief which ensued. The Judge said he could 
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not help being convinced that the tramcar stopped before the 
accident happened, and that the driver had pulled up as soon 88 he 
could after he was signalled to do so. There must, therefore, be 


judgement for the defendant company. 
Electrical Work in South Africa.—Electrical installa- 


tions in South Africa represent an annual commercial value to the 
manufacturing countries of the world of more than half a million 
Bterling, exclusive altogether of the large demands for comple- 
mentary machinery such as boilers and steam engines, and of such 
material as tram-rails and cars. Of this amount about two-thirds 
is in respect of machinery, while another £100,000 must be sot 

i The remainder, 
approximating also to £100,000, is spent every year on general 
fittings and apparatus, including a great multiplicity of articles, 
such as switchboards, wires and cables, insulators, lamps of many 
varietios, ammeters and voltmeters, the smaller classes of ventilat- - 
ing fans, and an almost endless variety of accessory fittings. 
Exact figures of the South African imports of these goods are 
difficult to obtain ; but it would seem that last year the value of 
the purchases of general electrical fittings and accessories amounted 
to something over £70,000, a sum probably equal to about two- 
thirds of that of the preceding year. The United Kingdom sup- 
plied £50,000, or over 70 per cent. of the total ; Germany, £12,500; 
the United States, £5,500 ; Holland, £500 ; and Austria and Belgium 
a little over £300 each ; showing that however much the United 
States may have gained the ascendancy in catering for the demand 
for electrical machinery, the monopoly is practically with English 
makers in accessories and fittings. South Africa, where elec- 
tricity has so readily caught on, presents an alluring prospect in 
respect of the demands which will be made for fittings as the steady 
development of the country becomes an accomplished. fact. Even 
at the present time mining and other industrial concerns and muni- 
cipalities are vieing with each other in their efforts to push elec- 
tricity to the limits of its commercial usefulness, and in stimulating 
its adoption for domestic and other purposes. There is hardly a 
third-rate township now which has not either adopted, or is about 
to adopt, an electric lighting scheme, and certainly no first-rate 
town is without its electric tramways ; and the tendency, far from 
having exhausted itself, is gaining still further hold by industrial 
and general ramifications which will eventuate in a running demand 
for fittings far beyond the large annual sum even now expended.— 
British and South African Export Gazelle. 


An Electrical Exhibition in Russia.— This exhibition 
will be opened at Kiew in 1906. It will last three months, and will 
be placed under the patronage of the Association of Engineers of 
Russia and of the Municipal Councilof Kiew. i 
following sections :—(1) Boilers and other apparatus for the pro- 
duction of steam ; (2) dynamos, alternators, and other generators ; 
3) electrical machines; (4) electro-chemistry and electro-metallurgy; 
P electric lighting ; (6) transmission of motive power ; (7) tele- 
graphs, telephones and railway signals; (8) apparatus for measuring 
electric power ; (9) electricity for medical purposes; (10) mis- 
cellaneous applications of electricity ; (11) technieal education. 
Foreign goods will be exempted from the payment of duty, and 
exhibits not sold within three months after the closing of the 
exhibition will be, in case of their return to the country of origin, 
transported free on Russian railways. 


Orders.—The successful setting to 
work of a number of steam turbines built by MESSBS. WILLANS AND 
ROBINSON, LTD., of Rugby, has resulted in a large number of orders 
for their make of turbine, with the result that those departments of 
the Victoria Works, at Rugby, dealing with the manufacture of 
steam turbines are working day and night. Among recent 
contracts settled in favour of Messrs. Willans & Robinson's turbines 
may be mentioned :— 

Four turbines of 1,000 Kw. each, for the Cleveland and Durham 
Power Co.'s new station at Middlesbrough. 

Three turbines of 1,000 Kw. each, for Messrs. Bruce Peebles’ 
Durham scheme for supplying power to a number of collieries. 

Two turbines of 1,000 Kw. each, for Messrs. Bruce Peebles’ Fife 
scheme. l 

One turbine of 1,500-KW. capacity, for the Borough of Tslington. 

One turbine of 1,000-E w. capacity, for Messrs. Drake & Gorham. 

Two turbines of 1,500-Kw. capacity each, for the Borough of 
Shoreditch. 


Book Notices. — Modern Lightning Conductors. BY 
Killingworth Hedges. London: Crosby Lockwood & Son. Price 
6s. 6d. net. — The author, who is the honorary secretary to 
the Lightning Research Committee, gives us in this book what 
he calls an illustrated supplement to the 1905 report of the 
above - named Committee. 48 this report has been already 
referred to in our columns, we need only say that in addition to 
the report and preface by Sir Oliver Lodge, it contains comments by 
the author on selected examples from the report, and an abstract of 
Lodge's 1902 paper on “ Lightning Conductors.” fodern methods 
of protection and the cost of installations arc also dealt with, and 
the book will be of use to architects and. others who are responsible 
for the design and safety of buildings. 

“The Mechanical World Pocket Diary and Year Book for 1906." 
Manchester : Emmott & Co. 6d. net. : 

“ Fowler's . Electrical Engineers Year Book and Directory of 
Light, Power and Traction Stations for 1906." Manchester: The 
Scientific Publishing Co. 1s. 6d. net and 2s. 6d. net. 

“The Engineering Press Monthly Index Review.” Vol. VI., 
No. 6, September, 1905. Brussels: Association de \la Presse Tech- 
nique. 2.50 fr. | 
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“A Guide to the Electrical Examinations" By F. H. Taylor. 
London: Percival Marshall & Co. 18. net. and 1s. 6d. net (cloth). 

“Transactions of the Civil and Mechanical Engineers’ Society.’ 
46th session, 1904-5. London: The Society, 25, Victoria 
Street, S.W. 

"Die Zweckmassigste Betriebekraft.” 
Die mit Dampf betriebenen Motoren. 
Motoren. Leipzig: G. J. Goschen. 

* Die Gleichstrommaschine.” Leipzig : 
G. J. Goschen. 80 pfg. 

"Physikalische Grundlagen der Gleich- und Wechselstrom- 
technik." By A. Konigswerther. Vol. I. Hanover: Gebriider 
Jünecke. M. 2.60. 

"Transactions of the North-East Const Institution of Engineers 
and Shipbuilders.” Vol XXL, Part 10. (Title, Contents, list of 
members, &c.). The Institution, 4, St. Nicholas Buildings West, 
Newcastle-on-Tyne. E 

“The Gas Works Directory and Statistics, 1905-0." 
Hazell, Watson & Viney, Ltd. 10s. 6d. net. 


Consular Notes,—Tturkry.—The Austro-Hungarian 
Consul at Beirut in a recent report states that that town, like the rest 
of Syria, possesses no electric plant. Damascus is, however, to have 
electric light and tramways. The cost of the whole plant is esti- 
mated at about £54,000. A company has been formed to 


By F. Barth. Vol. I, 
Vol. IL, Verschiedene 
80 pfg. each. 

By C. Kinzbrunner. 


London: 


carry out the work under the leadership of Izzet Pasha Bros. ' 


and Mustafa Bey. The Municipality has decided to pay to the 
company the sum of 8,000 Turkish pounds (about £7,200) annually. 

JAPAN.—The German Consul at Kobe reports that the muni- 
cipality of Osaka has received sanction from the Minister of the 
Interior for the construction of an electric tramway on the overhead 
system. : The new line will traverse the extensive area of the town 
from north to south and from east to west, and will also be joined 
to the electric line which now exists, and which unites the town and 
the new port. 'The cost of building is estimated at 4,000,000 yen 
(£400,000, roughly) It is not yet known when the undertaking 
will be commenced. 

SWITZERLAND.—The Austro-Hungarian Consul at St. Gallen 
reports that a new company has been started in Arbon (Bodensee) 
with a capital of 500,000 fr., for the purpose of supplying electrical 
power in Bodensee-Thurthal. Electric current will be supplied 
from Rheinegg to Konstanz, and from Romanshorn to Frauenfeld. 
Contracts have been entered into with the electrical works “Motor,” 
in Aargau, and * Kubel,” in St. Gallen. 

SPAIN.—According to the Austro-Hungarian Consul in Madrid, 
the La Maquinista Bilbaina Machine Factory, in Bilbao, has 
receutly produced an electric automobile particularly adapted to 
Spanish requirements, which is chicfly remarkable because of its 
lightness and durability, combined with solidity of construction and 
relatively low price. The same factory is also at present engaged in 
the construction of an electric locomotive for Spanish railways. 
This is the first of its kind to be manufactured in Spain. Both 
these facts go to prove that Spanish manufacturers are beginning to 
interest themselves in the production of automobiles for passenger 
and goods transport in Spain. In many of the projects for railway 
construction in Spain, electric automobiles are to be used instead of 
steam. Certain Spanish firms are beginning to direct their atten- 
tion to this matter, and the Consul thinks that there is an opening 
for forcign competitian. 


LIGHTING AND POWER NOTES. 


Australia,—Sypxry.—The Electric Lighting Committee 
has recommended to the City Council that Newtown should be 
supplied at the rate of £7 lO0s. per Kw. per annum, plus 1d. per 
unit. i 

MELBOURNE. —The City Council has sanctioned an expenditure 
of £69,000 for the immediate extension of the electric lighting 
plant. Further works are to be undertaken which will bring the 
total outlay up to £72,400. 


Bath.—The L.G.B. bas considered the report made by 
Mr. Hooper on the application of the T.C. for a loan of £19,000 for 
E.L. purposes, and has sanctioned the borrowing by the Council of 
£18,120. The Board bas deducted a sum of £798 for items of 
excess expenditure incurred for temporary works, spares, &c. The 
L.G.B. criticises as unsatisfactory the estimate on which it sanc- 
tioned a loan of £30,000, which had been largely exceeded, and points 
out that in the preparation of the scheme the actual requirements 
for the undertaking were not sufliciently ascertained before the 
estimate was prepared. It notes the fact that many alterations 
and additions were found necessary, and states that it seems that 
a considerable and unnecessary sum had been spent in this manner. 
With regard to the present financial condition of the undertaking, 
the Board warns the Council to proceed with the utmost. caution in 
incurring any further capital expenditure. 


Ballaghaderin.— An E.L. scheme for the town is 
being considered. 


Birmingham.—The competition of suction gas in Bir- 
niugham has resulted in proposals for the reduction of both gas 
and electricity charges in the city. The Gas Committee has stated 
that itis prepared to reduce the price of gas for power purposes, 
from 1s. 10d. to 1s. 6d. per 1,000 cb. ft. The E.L. Committee also 
recommends reductions as shown below :— 


LJ 


4 Present price Revised 
per unit. price, 
Lighting first 800 units per quarter se - 64. bd. 


Over 300 units per quarter .. ys £ "n ia 4d. M 
Electricity for power, first 300 units per quarter eo 8d. í 
Over 300 units  .. .. Reo Qt — wx "QE 14d. 1M. 
For tramway purposes the charges are recommended to be :— 
First 4,000,000 units ` 14d. per unit not. 
Second ay) » . oie NS se eo 1 . (Y) 
Any quantity excoeding 8,000,000 units üi ld. ed 
The revised prices, if approved, will come into operation at the 
commencement of the Christmas quarter. 


Canada.— Mooss Jaw (N.W.T.).— The T.C. has 
awarded contracts for an extension of the electric plant. The . 
engine, boiler and accessories will be supplied by the Robb 
Engineering Co., Amherst, N.S., and the electrical apparatus by the 
Allis-Chalmers-Bullock Co., Montreal. | 

NogrH VANCOUVER.— The British Columbia Electric Railway Co. 
proposes to establish an electric tramway, light and power system 
for this district, at a probable expenditure of $200,000. The com- 
pany will increase the cupacity of its generating station on the 
north arm of the inlet, by installing another 3,000-H.P. unit. A 
step-down sub-station which will be required, will be situated mid- 
way between North Vaucouver and Moodyville, in which case elec- 
trical power will be available for the latter municipality. 

WINNIPEG.—'lhe municipality has now connected up about 
60,000 incandescent lamps, and new generators will be installed 
shortly to meet the large demand, which last year increased by 80 
per cent. 

Owing to the high priee of oil, electric lighting is much more 
generally used throughout the North-West than in Eastern Canada, 
and in consequence it is profitable to install electric lighting 
plants in towns of much smaller proportions than in the East. 

West KooTENAY.— The West Kootenay Power and Light Co. 
proposes to spend about a million dollars in improvements to its 
power plant. The intention is to build a pole line vid the Dewdney 
trail from Rossland to Cascade, and thence to Grand Forks and 
Greenwood, so as to furnish power to the Granby Mining Co. and 
the British Columbia Copper Co. The distance over which the 
power is to be transmitted is upwards of 80 miles. A contract has been 
entered into with the Canadian General Electric Co. for the supply 
of two 4,500-x w. vertical type alternators, and two 150-Kw. exciters. 
These being the first two of six generators of this size to be installed 
in the new power bouse, which will ultimately have a capacity of 
30,000 u.P. It is understood that the generators in the present 
plant at Bonnington Falls will ultimately be closed down. The 
Canadian: Westinghouse Co. have slso received an order from this 
company to supply all the transformers for its new system. At the 
main station at Bonnington Falls six 1,875-kw. transformers, 
2,200 volts to 60,000 volts, will be installed, also three 1,250-x w. 
inter-connecting transformers, 2,2200 volts to 22,000 volts: three 
regulating transformers and one polyphase regulator, used in con- 
nection with the inter-connecting transformers. The various sub- 
stations of the West Kootenay Co. will have the following equip- 
ment:—At Grand Forks, six 1,250-Kw. step-down transformers, 
60,000 volts to 440 volts; at Phonix, three 1,250-xw. step-down 
transformers, 60,000 volts to 2,200 volts; at Greenwood, three 
1,250-kw. step-down transformers, 60,000 volts to 2,200 volts. 
These will all be oil-insulated water-cooled transformers for three- 
phase circuits. | 

Otrawa.—The Ottawa Electric Co. has decided to install at 
ihe Chaudiere Falls, a steam reserve plant, in addition to the plant 
already operated by this company as an emergency plant. The 
plant is to be in operation in four months, and will consist of a 
Westinghouse-Parsons steam turbine direct connected to a two- 
phase 4.c. generator of 1,500 xw. A new boiler. house is also to be 
built. 

GRAND Fonks.—The Granby Consolidated Mining, Smelting and 
Power Co., is now installing the following additions to its plant in 
this township:—One 300-m.P. motor, three-phase, 400 volta 60 
cycles ; three 150-H.Pp. motors, three-phase, 400 volts, 60 cycles ; two 
electric locomotives, 220 volts, 20-in. gauge ; and one 75-H.P. three- 
phase, 400-volt, 1,120 r.p.m., 60-cycle inductión motor, operating in 
a water-tight case for mine pumping service. The whole apparatus 
was obtained from the Canadian Westinghouse Co., at Vancouver. . 

HourTON (MarwsE).—The Maine and New Brunswick Electric 
Power Co. has secured a 15-year contract for the supply of light and 
power to the town. Plans and specifications are now being drawn 
up for developing the power of the Aroostook Falls, which is 
estimated at 3,000 H.P. 

Westmount (P.Q.).—The T.C. has accepted the tender of the 
Robb Engineering Co., amounting to $8,300, for engines, 
accessories, and their erection, for the new lighting plant for the 
town. 

DRUMMONDVILLE (P.Q.).—Tenders have recently been invited 
for the installation of a water and electric plant in the town. 

TorontTo.—Plans are about complete for the extension of the 
power transmission lines through the western peninsula of Ontario 
from Niagara Falls, London being the objective. point for the 
present. Surveys are to be made through Brantford, Paris, 
Galt, Guelph, Berlin, Hespeler, Woodstock, Ingersoll and the 
smaller towns. Power supply is anticipated for Toronto by the end 
of the year. 


Clacton-on-Sea.—The U.D.C. has decided to embark on 
an E.L. scheme at an estimated cost of £9,000. 


Cleethorpes.—According to its agreement with the 
Grimsby Street Tramways Co. the Council has power to purchase 
the company's power station at Cleethorpes this year. After 
entering into negotiations with the company, (the Counciljon the 
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18th inst. resolved to defer the purchase for five years. It then 
undertakes to purchase tho station for £15,400, less £040 depre- 
ciation. 

Continental Notes,—1lrALY.—AÀ company has just been 
formed in Milan with a capital of £18,000 to be known 8$ La 
Sociétà Elettrica del Ticino, to undertake 
operations in the Vigerano and Mortara districts. | 

Application has been made to the Reggio Calabria prefectural 
authorities for sanction to put down a plant to utilise the water 
power of the Sfalasso, at Pitino, in the generation of electrical 
energy for lighting purposes. 

FraNcE.— The Société Nimoise d'Eclairage et de Force Motrice 
par 'Electricité (The Electric Light and Power Co., of Nimes), is the 


name of a limited company which has been formed at Nimes. The ` 


capital of the company will be 500,000 francs, in 1,000 shares of 
500 francs each. 

PARIs.—Under the title * Societé. d'Etudes pour l'Exploitation 
del'Energie Electrique A Paris" there has just been formed a 
limited company, which has principally for its object the obtaining” 
of the concession from the town of Paris of the future régie of 
electricity for that town. The capital will be 1 million francs in 
100 shares of 10,000 franca each. 

LucERNE-ENGELBERG.— The generating station at Obermatt 
was opened on Se tember Ist last, for the supply of energy to the 

town of Lucerne for lighting and motive power purposes. The 
hydraulic plant utilises a waterfall of 300 metres; four units of 
. 9,000 H.P. each are installed, generating three-phase and single- 
phase current at 6,000 volts. A part of the power is transmitted, by 
means of cables, to the town of Engelberg, distant about 4°5 kilo- 
metres, the greater part of the power is transformed to & pressure 
of 27,000 volts and transmitted to Lucerne, a distance of 28 kilo- 
metres, from there it is distributed to about 15 different localities. 
At Lucerne the pressure is lowered by 25,000 to 96,000 volts, and 
the current is there distributed partly as D.C. for supplying the 
electric tramways. 


Dawlish.—The has been considering the 
question of the electric light and the position of the holders of the 
prov. order, who are not prepared to go on with the scheme at 
present. It has been decided to write to the Electricity 
Corporation, and ask them to apply to the B. of T. for an extension 
of the order. 


Dungannon (Co. Tyrone).—The B. of T. has sauc- 
tioned an extension of the Council's E.L. order to November 15tb. 


East Ham.—On Tuesday the T.C. fixed.a flat arc rate 
of 34d. per unit, for energy supplied to places of worship in the 
borough. 


Exeter.—It has been resolved to consider a complete 
schedule of the Langdon-Davies Motor Co.'s terms for the hire and 
hire-purchase of motors to electrical consumers, through the T.C. 


Galashiels.—The T.C. is negotiating for the intro- 
duction of electric lighting in the town by a private company. 


Glasgow.—The two 1,500-H.P. steam turbo-alternators 
by Messrs. Willans & Robinson and Dick, Kerr & Co. for the Port 
Dundas station will shortly be running, and arrangements have 
been made for the committee to inspect them. 


Greenock.—Owing tothe cost of laying the main (£2,000), 
the T.C. has declined to supply energy to the Cottage Hospital at 
Port Glasgow, but has informed the applicants that if they 
approached the Port Glasgow T.C. fora general supply to the burgh, 
arrangements might be made by the Corporation. 

The T.C. has decided to apply to the Secretary for Scotland 
to authorise further borrowing powers. 

The valuation of the electricity works has been fixed at £3,900. 


Grimsby. —The Corporation has entered into an agreement 
with the G.C. Railway for providing a supply of electrical energy for 
use on the company's docks for a definite period of three years from 
tho date such supply commences, and after that period from year to 
year, the agreement being terminable by 12 months’ notice from 
either side. The railway company is to provide and lay. the 
necessary feeder cables from the bridge at Poughty Road, along the 
railway to the sub-station to be built. by it at the Dock Offices, and 
to pay for the ncaessary. connecting cables laid on its own property 
between the Corporation distributors and the sub-station. ‘The 
Corporation will provide the connecting feeder cables from the 
bridge at Doughty Road to the electricity works, The energy sup- 
plied is to be charged for on the maximum demand system at a 
fixed charge of £4 per annum pcr xw. of maximum demand, with 
an additional charge of 3d. per unit for all energy consumed. The 
railway company is to take. all electrical energy required by it at 
Grimsby from the Corporation, during the continuance of the agree- 
ment, except in the case of the present supply to the small instal- 
lation onthe fish pontoon, and in the casc of the small installation 
existing in the transit sheds, where the energy is generated by the 
dynamos in the ships discharging cargo. 

An interesting note appeariug in the Eastern Morning News states 
that the Corporation Electricity Committee has agreed to supply 
energy to drivea small motor-zenerator to supply a yrivate eleetrieal 
installation, The electrical engineer warned the Committee that 
it was creating a “dangerous precedent," but the application was 
granted ort the ground that the premises were wired for 100 volts, 
and that the applicant could not take a supply at the Corporation 

ressure of 230 volts without re-wiring his works. The applicant 
was, however, a town councillor. 


electric lighting . 
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Halifax.—The electrical engineer has been instructed to 
furnish the Hipperholme U.D.C. with details respecting a supply 
of electricity by the Halifax Corporation. | 


Hayward’s Heath.—The U.D.C. bas received term 


from the local Electricity Supply Co. for a supply of energy for 
light and power, and negotiations are to be carried on with the 


company by 4 special committee. 


Hornsey.—The T.C. has reduced the price of energy for 


power purposes to 2d. 


India.— CAWNPORE.— An official notification lately 
issued from Naini Tal, states that the Governor-General in Council 
has scen fit to supersede the licence sanctioned on February 18th. 
last, then granted to Messrs: Begg, Sutherland & Co., for the 
electric lighting of Cawnpore, and to substitute fresh licences to be 
issued to the same parties. Whereas the previous licence gave the 
right to supply energy for electric traction purposes, the sume 
rights are incorporated in the Cawnpore ‘District Board Licence, 
Cawnpore Cantonment Electric Licence, and Cawnpore Municipality 
Electric Licence. In each case a D.C. supply is to be provided 


from a generating station within the municipal area.— Indict 
Engineering. 


Liverpool, —During the past year the equivalent number 
of 16-c.». lamps connected to the electric supply mains increased 
from 277,767 to 310,562, and the number of consumers from 5,345 
to 5,821. The amount of encrgy used increased by about 6 per 
cent. over last year's consumption. The increase in tramways 
supply was 5°75 per cent., and the increase inthe total output, about 
6 per cent. 


London.—PowER SUPPLY —In regard to steps being 
taken to promote a municipal bulk supply scheme for London 
and district, a conference of local authorities has just been held, to 
whicb the following bodies were invited to send representatives :— 
Battersea, Bermondsey, Bethnal Green, Hackney, Islington, Poplar, 
St. Pancras, Shoreditch, Southwark, Stepney and Woolwich Borough 
Councils, East Ham and West Ham Town Councils, and Ilford and 
Leyton U.D. Councils. i 
ofa Bill. The Battersea B.C. has, however, declined to send dele- 
gates. It is satisfied to leave the matter, at prescnt, in the hands 


Committees of the County Council have had the same subject 
under consideration for some weeks, 


held next month, with representatives of the City Corporation, the 
Westminster City Council, and the borough councils, to consider 
the question. It has been further agreed that the electric lighting 
companics should be invited to express their views to the Council 
on the subject. 

In commenting on the above, the Daily Chronicle says, “ It is 
unfortunate that there should be two distinct Bills from the local 


governing authoritics of London. .... So far as is known, the 
County Council has no designs upon the undertakings belonging 
to the Borough Councils. . . . . “In order to fully discuss the 


matter, the Council is inviting 'a conference with the Borough 
Councils. . . . - The prospects of the power company will, of 
course, be the more hopeful in proportion to the differences 
between the central and local authorities." 

SHOREDITCH.—T'wo more turbine generators arc to be obtained 
by the B.C., at an estimated cost of £18,000. 

SourHwaRk.—On the 20th inst. a failure occurred in the electric 
light supply, and fora time several districta were in darkness. It 
was found necessary to close the public libraries, and in the work- 


HackxEY.— The Finance Committee has approved of the follow- 
ing items of expenditure, in connection with the proposed taking 
of condensing water from the Lea Navigation for the purposes of 
the generating station :— Screening chamber, £470; pipe subway 
and trenches, £785 ; discharge chamber, £135 ; piping and necessary 
connections, £1,830 ; intake valves, penstocks and suction valves, 
cast-iron well, &c., £440 ; foundations, &c., £150; fees, £190 ; total, 
£4,000. j "S 

Ciry.—The Charing Cross, West-End and City Electricity Supply 
Co. has informed the Corporation that it appealed to the Board of 
Trade against the conditions of the Corporation's consent in March 
last, in regard to the company’s application for a change of pressure 
from 100 to 200 volts in those parts of the western area of the City 


sented to the change of pressure, subject to (1) that the undertakers 
provide a proper means for testing the public and private supply of 
energy ; (2) that they pay to consumers the reasonable cost of the 
change; (3) that disputes arising under Condition (2) shall be 
roferred to an arbitrator appointed by the Board. 

The Cattle Markets Committve has agreed to take a supply of 
energy for lighting the foreign cattle market, at Deptford, from the 
London Electric Supply Corporation, at 14d. per unit. 

MARYLEBONE.—The Electric Supply Committee reports that the 
total number of consumers changed over to the increased pressure 
of supply was, on the 17th inst., 1,047. The chief difficulty in con- 
nection with the change-over Was due to the enginect being unable 
to obtain information as to the consumers’ insurance companies, 
these companies having to be approached with a view to ot taining 
their endorsement to the respective fire policies. The Finance 
Committee reported having drawn cheques during the recess to the 
amount of £54,000 on account, to coBtractors for works in connection 
with the electricity undertaking. 
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Morecambe.—The past year's working of the corporation 
electricity undertaking has resulted in a loss, but the gross profit 
has increased from £1,798 to £2,155. 


Newport (Mon.).—At a meeting of the Electricity and 
Tramways Committee of Newport Corporation held on Tuesday, a 
joint report was presented by the electrical engineer, Mr. H. 
Collings Bishop, and the secretary, Mr. J. G. Ellis, recommending 
a considerable reduction in the charges for electric light and power 
in the town. After consideration it was decided to recommend the 
Corporation that from January ist next the charges for shops, 
public houses, public works, publie buildings, &c., be reduced from 
54d. to 4d. per unit, if the consumption reached 6,000 units per 
annum, and for all electricity consumed above this the charge to 


be 3d. per unit per annum. For offices there will be a reduction - 


from 54d. to 44d., and for private houses, and places of worship from 
5d. to 44d. The prices for heating and cooking will be lowered 
from 2d. to 1d. per unit. The Committee also decided to hold an 
up-to-date electrical exhibition at an early date. 


New York.—The Municipality has purchased for £730 
the existing wires and fittings on the Williamsburg Bridge, in pre- 
paration for the starting of the Municipal generating plant designed 
to light this structure. The plant, which is of 400 u.r., will cost 
about £20,000. 


South Africa,—DvunnB:s.—The T.C. has resolved to 
install mechanical stokers to four other boilers, of the “ chain-grate" 
type, similar to those recently obtained, at a cost of £1,240, and a 
further £700 for the structural alterations. A recommendation 
to install about a dozen prepayment meters on consumers’ premises 
was also approved of. 

Accidents are of rare occurrence with the bare overhead distri- 
buting mains in Durban, but on September 25th a horse. was electro- 
cuted, due to a wire carrying 200 volts falling across the roadway. 
It seems that the wire, which passed very close to a telephone pole, 
came in contact with the same, and fused at that point, telephone 
reconstruction work which was being carried out in the locality 
being probably responsible for the contact. 

KLERESDORP.—'lhe Government electrical engineer has considered 
the report on the E.L. scheme drawn up by Mr. Dagnall, and is of 
opinion that the scheme, on the whole, could be recommended to 
the Lieut.-Governor for approval. 


Swindon.—The Hospital Board has decided to have the 
E.L. installed at the Isolation Hospital. Gas last year cost £172 
28. 9d., and the borough electrical engineer advised the Board that 
at the flat rate of 4d. per unit, 90,000 lamp-hours (16-c.P. lamps) 
would cost £90 a year, and on the maximum demand rate £71. If 
larger lamps were used the respective annual cost would be £98 
and £78, and with 25-c.P. lamps, £120. 


Tokio.—La Tokio Shigai Tedsudo (Tokio tramways) is 
forming a company with a capital of 15,000,000 yen. This is the 
largest electrical undertaking of Japan, and even in the East. It 
possesses 37 plants for the production of electricity, at Tokio and 


in the other large towns of Japan.  'These represent some 
35,000 H.P. (7 


Wembley.—The U.D.C. notifies in the London Gazette 
that it is applying for a prov. order. 


Woodford.—The U.D.C. has decided to promote a Bill 


authorising it to supply energy, and will proceed forthwith with the 
application to the B. of T. for a prov. order. 


^ 


TRAMWAY AND RAILWAY NOTES. 


Bournemouth-Swanage Light Railway.—The Poole 
Harbour Commissioners have given their consideration to the appli- 
cation made by the promoters of the Bournemouth, Parkstone, 
Studland and Swanage Light Railway for the consent of the Com- 
missioners to the scheme as affecting the harbour. The proposal 
is to construct a light railway between Bournemouth and Swanage, 
and to cross the harbour entrance by a stiffened suspension trans- 
porter bridge. From the plans which have been submitted to the 
Commissioners, it appears that the span and headway are to be as 
following :—Clear span of waterway, 400 ft. ; clear headway under- 
side of girders to high water ordinary spring tides, 90 ft. ; clear 
headway underside of conveyor car to high water ordinary spring 
tides, 9 ft. 6 in. It is stated that the conveyor car will pass from 
one side to the other in 14 minutes, and can be brought to a stand- 
still in its own length, viz., 50 ft., without causing inconvenience 
to the passengers, and that in case of necessity it could be stopped 
dead by reversing the machinery. The Commissioners consider 
that there is nothing objectionable in the scheme, provided 
ndequate means are taken to prevent hindrance to navigation. 
They require that the span of the waterway shall be from shore to 


shore, RO as to preveut any possible impediment to the free 
navigation. 


. Bradford.—The Corporation Tramways Committee has 
invited the B.E.T. Co. and the Cleckheaton U.D.C. to discuss with 
the Committee the suggested extension of the electric tramways 
irom Wyke to Low Moor and Oakenshaw, 

Ihe Corporation has decided to equip the whole of the cars with 
the “run back " brake at an estimated cost of £3 108. per car. 


r 


Cape Town.—Trafic on the Kenilworth-Wynberg 
section of the Cape Town to Wynberg electric tramway was tem- 
porarily interrupted on September 29th, owing to some trees having 
been blown on to the track during a heavy storm. Considerable 
damage was done to the lines of the Cape Peninsula Lighting Co. 
by the same storm. 


Continental Notes,— | he Alioth Electric Co., of Bale, 
and Messrs. Vallicre & Simon, engineers, of Lausanne, have obtained 
from the Swiss Government a concession for the construction and 
working of an electric railway from Sépey to Ormont-Dessus. 


East Ham.—It was reported at the T.C. meeting on 
Tuesday that a letter had been received from the North Metro- 
politan Tramways Co. stating their willingness to consider a pro- 
posal to take over their lines, &c., in Romford Road. Delegates 
were appointed by the T.C. to open up negotiations with the 
company. 


Falhirk.— The B. of T. inspection of the new electric 
tramways took place last week, and the system was opened 
for trafic ou Saturday. The route covers 6} miles, the track 
being single, with turn-outs. The steepest gradient is lin 15}. 
Power is supplied by the Scottish Central Electric Power Supply 
Co. from the company’s power station at Bonnybridge. ‘There are 
18 double-decked cars, accommodating 48 passengers each. Messrs. 
Bruce Peebles & Co., Ltd., were the contractors, and the estimated 
cost of the undertaking was £60,000. 

The company intends to apply for a prov. order to run the cars 
to Laurieston, about a mile east from Falkirk on the Edinburgh 
road, and also to Grangemouth, 24 miles north-east from Falkirk. 


Harlingden.—For the reconstruction and electrification 
of the tramways within the municipal borough, the Harlingden Cor- 
poration proposes seeking Parliamentary powers during the coming 
session. At present the town’s tramway system is part of that 
owned by the Accrington Steam Tramway Co., which runs from 
Accrington, through Harlingden to Rawtenstall. It is proposed to 
extend the reconstructed system to Three Lane Ends, Helmshore 
and Ewood Bridge, all within the borough of Harlingden. 


Huddersfield.—The tramway receipts for the half-year 
ended September 30th last, according to a report presented this 
week to the Huddersfield T.C., amounted to £38,298. The total 
working expenses were £19,010. The surplus was drawn upon to 
the extent of £12,257 for payment of interest and redemption fund 
charges, leaving a balance of £7,030. . 


India,.—An Indian contemporary states that preliminary 
estimates for the electrification of the Kalka-Simla Railway are to 
be prepared by order of the Government. 


Leeds.—The revenue returns of the Corporation tram- 
ways for the financial half-year, from March 26th to September 
30th, which have just been published, show gross receipts to the 
amount of £165,226—an increase of £4,136 on the corresponding 
period of last year. The car-mileage is now 3,674,307, an increase 
of 65,571. The gross profit in the last half-year was £79,072, an 
increase of £3,543. 

The Leeds electric tramway service is about to be extended to 
Horsforth. The Horsforth District Council some years ago trans- 
ferred its prov. order for tramways to the Leeds Corporation, and 
later the Corporation obtained Parliamentary powers to construct 
the lines and work them. The main track from Kirkstall Abbey to 
Calverley Lane End, Horsforth, was opened for traffic in the 
autumn of last year, the Corporation having in view a further 
extension to Rodley, and eventually to other outside districts. 
Such a policy involved the introduction of a high-pressure 
generating system in place of the low-tension system then in use, 
and arrangements were accordingly made for extending the power 
station in the Calls. Difficulties arising from the proximity of the 
river being overcome, the work is now rapidly progressing ; still, it 
is doubtful whether the plant, which includes a couple of turbines 
of the Curtis vertical type, will be ready for use before the end of 
the year. Current will be generated at a pressure of 6,500 volts 
three-phase, and will be distributed from the central station to two 
sub-stations which are being erected, one at Bramley Town End, 
and the other at Hawkesworth, Kirkstall. At these points there 
will be transformers and rotary converters for changing the current 
to the pressure required for use by the cars. A 


Mexico.—Plans are being prepared in respect of a pro- 
jected electrie tramway between Mexico and Puebla. Water-power 
will be utilised in the generation of the necessary electrical 
energy. 


Middlesbrough, Stockton and Thornaby, — The 
whole of the overhead trolley wire on this tramway is to be renewed, 
amounting to nearly 18 miles. The existing wires have been in use 
for seven years. Flexible suspension will be'used in future. 


Torquay.—The Dolter Co. recently stated that the applica- 
tion of the Corporation for an extension of time and delay in the 
construction of the tramways to give the Corporation further time to 
consider the question of paving had beerracceded to by the B. of T. 
This delay was totally unexpected, and the directors of the company, 
who had offered to lay any paving material, however costly, that 
met with the approval of the Council, and who had received an 
official approval of the paving blocks from the borough engineer, 
are greatly perturbed thereby. - 


(Continued on page 683.) 
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AN EXPERIMENTAL AMERICAN ELECTRIC 
RAILROAD. 


By E. GUARINI. 


A SHORT time ago, a series of interesting tests was carried out 
on a section of the main line of the New York Central and 
Hudson River Railway, which was electrically equipped by the 
General Electric Co., of Schenectady. For this purpose a stretch 


motion of the steam locomotive i8 absent, and it is difficult 
to realise the high speed which is being attained. There are 
four pairs of driving wheels, and two pony trucks for guiding 
the locomotive around curves. It has been sought in this 
machine to retain the best mechanical features of the high- 
speed steam locomotive, combining them with the enormous 
power and the simplicity of control made possible by the use 
of electricity as a driving agent. "The superstructure of the 
locomotive is of sheet 
iron, arranged so as to 


house all the control- 
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17 


ling mechanism and 
accessories, and yet 
leave a clear view for 
the driver. The 
greatest departure from 
ordinary practice in 
electric locomotive con- 
struction is in the 
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the electric drive, 
which is direct. 


Fic. 1.—Part SECTIONAL ELEVATION OF 2,900-H.P. ELECTRIC LOCOMOTIVE. 


of 6 miles of the east-bound local tracks of the New York 
Central was selected, a few miles beyond the city of Schenec- 
tady, and this was equipped with the standard third-rail 
construction. The track is practically straight, and is 
ballasted so as to permit of à maximum speed of 70 to 80 
miles per hour being obtained. Power is furnished by a 
2,000-Kw. three-phase 25-cycle Curtis turbo-generator, 
delivering 11,000 volts to the line. The generator is 
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The motor arma- 
ture is mounted directly on the driving axle, with- 
out the spring-suspended quills which are a feature of 
the gearless electric locomotives used in the Baltimore 
and Ohio tunnel. Within the cab the controlling devices 
are arranged in duplicate, so that a locomotive can be 
easily handled when running in either direction. "There is a 
central passage-way through the locomotive, enabling it to 
be entered from the car attached to it. The superstructure 
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Fre. 2.—ELECTRIC LOCOMOTIVE AND 7-CAR TRAIN, New YORK CENTRAL AND HupsoN RIVER RAILWAY. 


located in the new power house of the G.E.C. at Schenectady, 
and supplies energy by a high-pressure transmission line to 
a sub-station at Wyatts, located at the centre of the 6-mile 
stretch of track. Here the 11,000-volt alternating current 
is stepped down and converted to 600-volt direct current, at 
which pressure it is delivered to the third rail. 

A'feature of the locomotive is the.ease with which it runs, 
as well as the comparatively little noise made. The rocking 


is practically in three sections, the central one being an 
operating cab containing the indicators and the controlling 
handles, and the two end ones housing the contactors, 
rheostats, reversers, &c. These devices are arranged along 
the sides of the central corridor in boxes of sheet-steel, 
which are sheathed on the inside with fireproof insulating 
material. All the parts here are easily accessible for inspec- 
tion and repairs. 
F 
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The four axles of the locomotive are spaced equal dis- 
tances apart, each mounting the armature of a 550-H.P. 
motor. Between every pair of axles, and outside of the 
outer|two,*on either sideiofieach armature, are the magnetic 


Fic. 3.—Vrgw OF COLLECTING SHOE. 


poles, two to each motor ; these are arranged in tandem, the 
magnetic flux passing directly through the four armatures in 
series, and returning through the cast-steel side frames of the 
truck. The pairs of poles are carried: by -heavy- steel 
transoms bolted to the side 
frames, which providean ample 
by-pass at intermediate points 
for carrying the magnetic flux 
should unbalancing occur. 
The pole-pieces are very nearly 
flat, and sufficient clearance is 
left in the air-gap to allow for 
the play of the armature. At 
the same time, the poles are 
so shaped that this movement 
of the armatures does not dis- 
tort the magnetic field. This 
condition can only be obtained 
in a two-pole type of motor. 
The field coils are of heavy 
strip copper, wound flat upon 
metal spools, which are bolted 
to the pole-pieces. 

Practically the entire space 
between the two driving 
wheels is taken up by the 
armature, possibly one-third of 
the longitudinal space being 
occupied by the commutator. 
A large commutator is neces- 
sary in this design, as there are 
but two sets of brushes. The 
main journals are outside of 
the wheels, and are thus easily 
reached for inspection. To 
remove an armature it is only 
necessary to run the locomo- 
tive over a pit and lower the complete unit, consisting of 
axle, wheels and armature, into it. It is not necessary to 
disturb the fields or any other part of the locomotive, and a 
new unit can be put in place as easily. The brush-holders 
are mounted on insulated supports 
attached to the spring saddle over the 
axle journal, and are thus main- 
tained in a fixed position relative to the 
commutator. 

The brushes are placed on a hori- 
zontal axis, so that any little vibration set 
up will not affect them; and the 
brush-holders are made adjustable so as to 
allow for wear of the commutator and 
journal bearings. The dead weight on the 
axles is said not to be materially greater 
than that customary with steam loco- 
motives, while in contrast to the latter 
there are no reciprocating parts and no unbalanced weights to 
produce vibration. It is thought that this feature will have 
a considerable effect in reducing the expense of maintaining 
the rails and the road bed, as there will be no rolling or 
pounding. To obtain a proper distribution of the weight of 


Fic. 4.— MASTER CONTROLLER, WITH COVER REMOVED. 


the locomotive upon the four axles, a system of half-elliptic 
springsand equalising levers of forged steel is employed, and the 
whole is so arranged as to cross-equalise the load and furnish 
three points of support. The mechanical simplicity of the 
arrangement of the truck and the motors 
is striking. The motors, in fact, form 
a part of the truck, and are not, as 
heretofore, separate machines supported 
by the truck. The design at the same 
time is strong and one offering every 
facility for repairs and renewals. 

The pony trucks which are placed at 
the two ends of the locomotive for guid- 
ing, are similar in design to the standard 
construction adopted by the New York 
Central for its steam locomotives. 
They are pivoted, by means of radius 
bars, to the end frame of the main truck ; 
the frame of the locomotive above 
the truck is supported by means of 
suitable links, so that the truck is free to swing about its 
centre, and is self-centring on a straight track. A brake 
air compressor, placed in the locomotive cab, consists of 
a G.E.C. motor-driveniair compressor, with a capacity of 
75 cb. ft. of free air per 
minute. This is a twin 
vertical cylinder compressor, 
driven by two  600-volt 
direct-current series motors, 
and controlled by a governor, 
which automatically cuts 
the motors in and out of 
circuit when the air pres- 
sure rises or falls above or 
below 125 Ib. 

The system of control gives 
three running combinations : 
First, with all four motors 
in series; second, with two 
groups in parallel, each. group 
consisting of two motors in 
series ; and, last, with all 
four motors in parallel. The 
master controller is operated 
by a horizontal lever, 24 in. 
long, instead of the usual 
handle. This lever moves 
through an angle of about 75°. 
There areabout 10 steps in each 
of the three stages of control, 
but the engineer is not guided 
so much by these as he is by 
the ammeter placed before him. 
As the locomotive is intended 
for high accelerations, the 
process of starting is regulated 
s0 as not to overload the 
motors. For this purpose the ammeter serves as a guide. 
At the same time there is a current-limiting device attached 
to the master controller, which consists of a friction clutch 
operated by an electro-magnet which is energised by the 


EE mer f 
; 

` S 

^ os " 


— 


— 


f. 
~ 
28 
vy 


y 
| 
I 
i 


Fic. 5.—FusE Box, WITH COVER REMOVED. 


current passing through one of the motors. This arrange- 
ment is such that, when the current exceeds a pre-determined 
amount, the clutch locks the controller cylinder, preventing 
it from being moved until the current has fallen sufficiently 
to release the clutch. 
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The tests already made indicate what may be expected of 
a locomotive running in regular service. With an eight-car 
train weighing 336 tons, exclusive of the locomotive, a maxi- 
mum speed of 63 miles per hour was reached and 72 miles per 
hour with a four-car train weighing 170 tons. In the 
starting tests, a speed of 30 miles per hour was reached in 
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Fic. 6.—CHARACTERISTIC CURVES OF G.E. 84 Motor, 600 vorrs. 


60 seconds with an eight-car train weighing, including the 
locomotive, 431 tons, this corresponding to an acceleration of 
j mile per hour per second. During certain periods of the 
acceleration, the increase in speed amounted to (*6 mile per 
hour per second, calling for a tractive effort of approximately 
27,000 Ib. developed at the rim of the locomotive drivers. 
This value was somewhat exceeded with the four-car train, 
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Fic. 7.—ViEW ON THE TRACK, SHOWING A RAILWAY CROSSING. 


where a momentary input of 4,200 amperes developed a tractive 
effort of 31,000 Ib. at the drivers, with a coefficient of traction 
of 22°5 per cent. of the weight on the drivers. The average 
rate of acceleration with the four-car trains weighing, including 
the locomotive, 265 tons, was 30 miles in 37} seconds, or 0°8 


mile per hour per second, calling for an average tractive effort 
of 22,000 lb. The maximum input recorded, 4,200 amperes 


at 460 volts, or 1,935 Kw., gives an output of the motors of 
2,200 H.P. available at the wheel. With 4,200 amperes and a 
maintained potential of 600 volts, there would have been an 
input of the locomotive of 2,520 Kw., corresponding to 
2,870 H.P. output of the motors. This output is secured 
without in any way exceeding the safe commutation limit of 
the motors and with a coefficient of traction of only 22°5 per 
cent. of the weight on the drivers, thus placing this electric 
locomotive in advance of any steam locomotive yet built. 
No service capacity temperature runs have been made as 
yet, and the preliminary tests have not shown any appreci- 
able warming of the motors sufficiently to take thermometer 
readings. 

Judged from the standpoint of its magnitude and the far- 
reaching results which must follow, the electrical equipment 
of this railway is the most important event that has hap- 
pened in the application of electrical traction to steam rail- 
roads. "The novelty of the work lies in the great magnitude 
upon which it is being carried out: the elaborate and care- 
fully-systematised experimental work carried out near 
Schenactady, and the important bearing which this will have 
upon the great question of the electric operation of long-dis- 
tance railroads between such points as New York and 
Chicago, or New York and Pittsburg, or Washington. 

The express service will be separated from the local service, 
the express trains being hauled as far as the terminals by 
electric locomotives, and the local trains being operated on 
the multiple-control system as used on the elevated and 
subway lines. This separation of the service will involve 
the four-tracking of these roads, and, indeed, on some 
portions there will be as many as eight tracks. 


INDEPENDENT CONDENSING 
PLANT FOR THE SCOTTISH CO-OPERATIVE 
|» WHOLESALE SOCIETY. 


THE adoption of independent condensing plants as a means of 
securing greater economy in the working of electric power stations 
is at the present time causing a very great interest to be taken in 
their arrangement and general detail. The necessary knowledge 
which is required for the proper designing and construction of a 


Fic. 1.—MriRRLEEs-WATSON Dry-A1R PUMPS. 


good condensing plant can only be obtained by experience, as there 
are so many points and wrinkles that have to be borne in mind in 
connection with it. At the power station recently inaugurated 
by the Scottish Co-Operative Wholesale Society, Ltd., at their 
works at Shieldhall, there is a very comprehensive condensing plant 
supplied by the Mirrlees- Watson Co., of Glasgow. 

These extensive works at Shieldhall comprise about 20 different 
factories and employ over 7,000 hands. The central power house 
is placed alongside the railway siding, and provides the energy for 
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driving the whole of the machinery in addition to that required for 
the complete lighting installation. 

Steam is supplied by four Stirling water-tube boilers at a work- 
ing pressure of! 150 lb. per sq. in. The revolving grate bar furnaces 


M.w.C*L*" 621. 


Fic. 2.—DovBLEÉ-AcTING CONDENSER WATER Pumps. 


are fed automatically through shoots leading from the overhead 
coal bunkers ; the underside of these are formed to receive measuring 
boxes for w eighing the coal supplied to the boiler furnaces. 

An elevator (constructed by Messrs, Blake, Barclay & Co., of 
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elevator and conveyor is obtained from a shunt-wound electric 
motor. The motor runs at 800 revs. per minute, and is provided 
with a raw hide pinion engaging with a train of spur wheel geariny. 
The elevator is geared to a speed of 70 ft. per minute, and the 
conveyor to 80 ft. per minute. 

The capacity of the plant is 25 tons per hour, and working at 
this load the power requi:ed (6 B.H.P.) to drive the installation is 
abnormally low, this being no doubt due to the adoption of roller 
friction on the working pins throughout. 

The ash handling plant consists of small trucks running on rails 
below the boiler furnaces, where they catch the falling ashes and 
tip them into the boot of the elevator, from which they are lifted 
up and discharged into a receiving hopper outside building, for 
carting away. 

The whole arrangement was designed Mr. Jas. Stewart, the 
engineer of the Scottish Co-Operative Wholesale Society, Ltd. 

The engines are of the high-speed enclosed type, made by Messrs. 
Browett, Lindley & Co., there being three sets, each of 400-Kw., and 
one of 250 xw. capacity. 'The exhaust steam isled into a common 
exhaust main, and thence to the independent condensing plant, 
which is of the elevated jet type. 

This condensing plant consists generally of a jet condenser of the 
elevated self-draining type erected over the boiler house roof; a 
set of steam-driven dry air pumps, steam-driven water circulating 
pumps, and an open type water cooling tower, which is erected 
over a tank carried on the boiler house roof, as illustrated 
in the general arrangement of the plant. The condenser is 
fixed at such a height that the vacuum obtained in it is 
sufficient to allow the pressure of the atmosphere to raise the 
cooling water from the collecting tank under the tower into the top 
of the condenser, and also such that even with a perfect vacuum in 
the condenser, the discharged water in the condenser tail pipe cannot 
be raised by atmospheric pressure to a height which would allow of 
its getting into the exhaust steam main. The bottom end of the 
condenser tail pipe dips into a smaller water tank, the end of the 
pipe being effectually water sealed. From this tank, the water is 
taken and delivered by means of the water pumps over the cooling 
tower, falling from there into the large cooling tank, ready for use 
in the condenser. There is a branch on the ‘exhaust steam pipe 
close to the condenser, fitted with an automatic exhaust relief valve. 

The condenser is constructed of mild steel plates, and is fitted 
internally with a number of water distributing trays arranged 
alternately round the shell, and in the centre of condenser. The 
water entering at the top of the condenser falls successively over 
these trays in the form of circular cascades, through which 
tie steam is bound to pass on its course towards the top of 
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Fics. 3 AND 4.—SECTIONAL ELEVATIONS SHOWING ARRANGEMENT OF CONDENSING PLANT. 


Greenock), which is of the curve type, raises the coal from a pit 
under the railway siding, up over the main line to the overhead 
bunkers. The coal conve yor is of the double strand roller chain 
and push-plate type, the trough being constructed of cast-iron and 
having the necessary discharging doors. The motive power for the 


the condenser. Thel air and non-condensable gases are drawn 
off from the top of condenser at a low temperature and 
volume; these gases are .afterwards led through an auxiliary 
cooler and separator, the cooler being fitted with a number of 
brass tubes, through which the gases pass on their way to the dry 
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air pumps; the cooling water on its way to the condenser passing 
around these tubes absorbs a further quantity of heat from the 
gases, thus giving them the minimum temperature and volume, 
with the result that the air pumps may be of smaller capacity than 
would otherwise be the case. Any water which may be carried 
from the condenser by the air is collected by the separator and 
discharged into the condenser tail pipe. The combined cooling 
and condensed water falling to the bottom of the condenser passes 
out close to the steam inlet and therefore approximates in tempera- 
ture to that of the steam. By this arrangement a minimum quantity 
of cooling water is necessary. 

The air pumps, shown in fig. 1, are designed to deal with dry 
air only ; there are two cylinders fixed tandem fashion above the 
high and low pressure steam cylinders of a cross compound vertical 
engine. The air cylinders are of double-acting type, and the 
admission and discharge of the air are controlled by a slide valve 
having a special equalising port, which makes connection between 
the two ends of the cylinder when the piston reaches the end of its 
stroke; this reduces the pressure of air filling the clearance space 
at the discharge end to approximately the pressure in the condenser. 
By this arrangement a volumetric displacement efficiency of about 
95 per cent. is obtained. 

The water pumps, shown in fig. 2, are of the double-acting 
reciproeating type. "There are two pumps driven by side rods from 
the cross-heads of a vertical cross compound engine. The pump 
valves are of special design, having a double opening, and giving a 
large area of opening with a very small lift, thus allowing the 
pumps to be worked at a higher speed than the ordinary type. 

The plant, as illustrated, is designed to deal witb 48,000 lb. of 
exhaust steam per hour. 


TRAMWAY AND RAILWAY NOTES. 


(Continued from page. 678.) 
London.—Crry.—On Thursday last week the City 


Corporation discussed a recommendation of the Bridge House 
Estates Committee, that a Bill be promoted in the next session of 
Parliament to empower the Corporation to widen Blackfriars 
Bridge, or to construct a new bridge over the Thames, for the 
accommodation of the L.C.C. tramways, out of the revenues of the 
Bridge House Estates. The report was carried by an overwhelming 
majority. ` i 

CAMBERWELL.—A letter has been received by the B.C. from the 
Highways Committee of the L.C.C., stating that the Committce 
cannot see its way to recommend that any of the schemes sug- 
gested by the D.C. for the construction of tramways to the Crystal 
Palace be submitted to Parliament next session. The proposals of 
the B.C., however, will be carefully considered in connection with 
schemes for the session of 1907. 

Lonpon County Councit.—On Tuesday, Mr. Cornwall, the 
chairman of the Council, submitted a lengthy review of the work 
of the Council in the past year. After referring to the rejection 
by the House of Lords of the over-bridge tramway Bill, the chair- 
man proceeded to say :— | 

“In its tramways the Council possesses the actual means of pro- 
viding cheap and speedy transit. Of the 115 miles of tramways 
within the county, 974 miles were owned by the Council on March 
3lst, 1905. Of these the Council itself worked 47 miles, of which 
26+ miles have already been adapted for electric traction.. This is 
a necessity for rendering tramways a more speedy means of transit 
than would otherwise be possible, and among other advantages 
cnables a much greater number of people to be accommodated. 
The total number of passengers carried during the year was 
164,818,560, or 31,679,475 more than in the previous 12 months. 
The fares that are in operation are low; and special facilities are 
given to workpeople, extensive workmen's car services with a maxi- 
mum fare of 1d. single, 2d. return or double-journey, being in force 
on all the lines. 

"'Fhe power for working the Council's tramways is still obtained 
from temporary source$ of supply, but the erection of the generat- 
ing station at Greenwich is proceeding apace, and when the first 
portion is finished, which it is anticipated will be early next year, 
power will be available at less cost than has hitherto been the case. 
With a view to securing at the earliest possible moment for the 
residents in districts served by the Council's northern tramways 
the advantages already in part possessed by south Londoners, the 
Council was for some time during the year under review in negotia- 
tion with the North Metropolitan Tramways Co., to whom the 
northern lines are leased, for the surrender of its lease to the 
Council. - These negotiations have since been brought to a success- 
ful termination. 

" In addition to its ordinary surface lines, London will soon be 
in possession of a shallow underground tramway. The original 
intention was to construct this from Southampton Row to the 
Victoria Embankment, and it would thus have afforded the 
inhabitants of Pentonville and further east an opportunity of 
diversifying their ordinary modes of recreation with an occasional 
journey from their crowded districts to the very different scenes of 
the Embankment. 
only obtained power to construct the tramway as far as the Strand, 
and in this curtailed form the scheme is fast approaching comple- 
tion. The view of the possible use of this tramway which I have 
put before you leads me to draw attention to the facilities which 
the Council's tramways afford in providing easy access to the parks 
and commons of London, nearly the whole of which, with the 


Up to the present, however, the Council has - 


exception of the central parks, are situated upon or within a short 
distance of the tramway routes. The natural relation of the two 
services of parks and tramways is well shown in the United States, 
where nearly 300 tramway companies own and manage public 
parks as an integral portion of their undertakings. 

“The Council is at present incurring large expenditure in con- 
nection with the improvement of its tramways, and this will be 
greatly increased in the near future. The immediate electrifica- 
tion of the northern system is a work to which the Council should 
apply itself with the utmost energy. The cost will be something 
between four and five millions, but we may, I think, feel assured 
that the financial results will be satisfactory. These, however, are 
not everything. The better health and increased comfort of the 
community that will result are of immense value, although 
necessarily difficult to express in pounds, shillings and pence. 

“The policy which the Council has pursued with regard to traffic 
communication and tramways during the last sixteen years bas 
since been embodied in the report made by the Royal Commission 
on Traffic Communication. We should not have dared to place 
such a huge scheme before London as their proposals involve. 
This is not because the Council is unconscious of the necds of 
London, for who could be more sensible of those needs than those 
who are elected every three years from all parts of London by 
the people for whom traffic facilities are needed ? 

“Our Highways Committee for many years past has had before © 
it in one form or another all the points which seem to have 
influenced the Royal Commission; and it must be gratifying to 
those members of the Council who have made a special study of 
traffic communication to find that so high an authority as the Royal 
Commission remmend in a large degree the policy which the 
Council has pursued in locomotion and transit matters during the 
16 years of its existence. 

“In view of the concurrence of the Commission in the Council’s 
views, is it to be wondered at that many of us upon the Council 
should be of opinion that the best tribunal for dealing with the 
great question of traffic communication is the London County 
Council ? ” 

Lieut.-Col. Yorke, who has been engaged on an inspection of the 
L.C.C. tramways, recently reported to the B. of T. in favour of a 
general increase of pace, as requested by the Council, except when 
passing under low bridges and when rounding curves and passing 
facing points. He suggests that the speed may in future be in- 
creased from the Horns, Kennington, to the Plough, Clapham, from 
10 to 12 miles; the Plough to Nightingale Lane, from 12.to 16 
miles; Nightingale Lane to Tooting terminus, from 10 to 12 miles 
per hour. | 


Newark.—At the B. of T. last week, Sir Herbert Jekyll 


presided over a hearing of objections to an order issued by the 
Light Railway Commissioners, authorising the construction’ of 
light railways in the borough and rural district of Newark. 


Oxford.—The T.C. has appointed Mr. Stephen Sellon to 
value the tramway undertaking, and has resolved to promote a 
Bill in the next session of Parliament giving powers of purchase. 


Penge.—The laying of the double line of rails from the 
South Norwood border along the Croydon Road to Penge is now 
practically completed, and this section of the extension will 
probably be opened early in the new year, instead of in April, 
as promised by the B.E.T. Co. As is well known, this company is the 
lessee of the Croydon system, and a few weeks ago the Croydon 
Council woke up to the fact that the Act of 1903 authorising the 
extension to Penge also stipulated that the B.E.T. Co. should have 
the right of renting this portion of the line, as well as the other 
portion of the Croydon system. But the lease of the company 
expires in May next, and as the Croydon Council has decided to 
give the company the required six months' notice to terminate the 
lease, it was felt that this portion of the line should be completed 
in time to lease it to the company and also determine the lease 
with that of the other portion. This is the stretch which joins 
up the Penge line to the Croydon system. 

At its last mecting the Beckenham Council received a letter from 
the B.E.T. Co. stating that that company would require the Council 
to supply electricity for the Penge tramways at the end of three 
months, according to the option which this Council holds by agree- 
ment with the company. The letter also stated that the company 
would not be prepared to pay the price of twopence per unit as 
asked for by the Council, and the Council has now decided that the 
matter shall be referred to the B. of T. for arbitration. 


West Ham.—The Corporation agreed on Tuesday that 
the price of energy supplied for tramway purposes during the half- 
year ending March last be left at the figure provisionally settled, viz., 
16d. per unit; that the price for the half-year ending the 30th ult. 
be 1°5d. per unit, and that the price on and after the ist inst. be 
1d. per unit. The electricity department is to pay to the tramways 
department the distribution cost per unit, calculated on the 
low-tension feeder basis, on all its sales of energy to its own con- 
sumers supplied through tramway feeders. 


Willesden.— At the U.D.C. meeting on Tuesday, it was 
announced that a Committee of the Middlesex County Council was 
arranging an interview with the L.C.C. in regard to a proposal to 
reintroduce the scheme for constructing a tramway from Crickle- 


: wood to Bridge Street. 


Woodford.—The P.C. has asked the Cheshire C.C. to 
oppose “ to its utmost” the electric tramway echeme proposed for 
the district, on the grounds that tramcars would be detrimental in 
every shape and form, and would ultimately tend to increase the 
rates. 
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TELEGRAPH AND TELEPHONE NOTES. 


Australia.—The House of Representatives have passed 
a Bill for the construction of a telephone line between Sydney and 
Melbourne at an estimated cost of £30,000. 


Post Office Telephones.—It is no doubt unavoidable 
that delay should often be incurred in obtaining connection with 
the telephone system, and though we do not approve of delay, we 
do not usually notice the complaiuts of would-be subscribers. The 
following letter, however, which appeared in the 7'imes of October 
19th, is somewhat amusing :— 

"Sire—May I venture to ask a small portion of your valuable 
space to call attention to the curious lines upon which the telephone 
business of the Post Office is conducted ? For upwards of 24 years 
I and my neighbours at Worcester Park have been endeavouring to 
obtain a connection with the Post Office telephone service, and there 
has been considerable correspondence, with which I will not trouble 
you ; but on July 30th I wrote again asking when we might hope to 
get a connection, and was informed on August 2nd that ‘the 
inquiries which it has been found necessary to make are not yet 
finished, but that no time shall be lost in completing them and 
acquainting you with the result.’ 

“Hearing no more, I wrote again on September 9th, asking 
whether the inquiries had been completed, and received a reply 
‘that the inquiries which it has been found necessary to make are 
not yet completed. ‘The mattershall, however, be expedited, and a 
reply sent as soon as possible.’ à 

“ This, though very like the letter of August 2nd, would possibly 
have kept me from pressing too urgently for a reply, but on Sep- 
tember 18th the Post Office, of their own accord, wrote to me saying 
that 'I regret that no trace of previous correspondence with you 
ean be found in this office. In the circumstances, may I ask that 
you will be so good as to let me know the nature of your former 
inquiry ?’ I replied by quoting the words and dates of their pre- 
vious letters, and explained that my object was to obtain connec- 
tion with the Post Otlice telephone service for my neighbours and 
myself. 

“ This letter was not even acknowledged, so on October 2nd I 
wrote again to call the attention of the Post Office to the matter, 
and received a printed formal acknowledgement. I waited a week 
and wrote again, and received another printed acknowledgement. 

“These facts, I think, speak for themselves. 


I am, Sir, yours faithfully, 
"JAMES WARD BURCHELL. 


* Copthorne, Worcester Park, Surrey, 
C October 12th.” ' 


River Thames.—At the meeting of the Thames C'on- 
gervaucy on Monday, a letter was received from the secretary of 
the General Post Office, stating that a cable under the river bed 
from Twickenham to Eel Pie Island would not be satisfactory, as 
there was a considerable flow and scour at this point; and that, 
owing to a misunderstanding on the part of the local officer, two 
telephone wires had been placed over the river there. He asked 
that the same be allowed to remain. The application was granted, 
subject to the wires being maintained at ‘a height of not less than 
60 ft. above high water mark. | 


Telegraphie Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED, 
Trinidad-Demerara (No. 1) .. T 5 Aug. 26, 1901 
Dominica-Martinique .. T sa i May", 1902 
Bt. Lucia-Martinique May 7, 1902 
Cayenne-Pinheiro E vis Aug. 18; 1902 
Reissa-Issa (Yemen) Cam Oct. 22, 1902 
Tarifa-Tangier .. A - Jan. 18, 1904 
Closed Vladivostock-Nagasaki Feb.9, 1904 ; 

Port Arthur-Chifu .. Mar.9, 1904 
Jamaica-Colon .. P Jan. 5, 1905 
Cadiz-Tenerif " x .. July 20, 1905 
Cotonon-Grand Bassam Oct. 4, 1905 

LANDLINER. - 


Puerto-Barrios ee ee oe ee ee July 28, 1902 fe oe 
Kertch-Soutehoum xs es "m ici .. Sept. 27, 1904 .. vs 
Communication with Brazil vía Galveston .. July 18, 1905 .. 


Wireless Telegraphy.—The Marconi Wireless Telegraph 
Co. has decided to erect a large station on the west coast of Ireland. 
It is.hoped, by constructing a new station covering a larger arcea and 
of greater altitude, to obtain more satisfactory results. 

DunbBAN.—AÀ Natal contemporary reports that Mr. John E. Neale, 
A.M.LE.E.,late principal of the Electrical Eugincering Depart- 
ment, Goldsmith's Technical College, London, who has gone to 
Natal in connection with the proposed technical college, has been 
in communication with the Government in respect df an experiment 
he purposes carrying out forthwith in wireless telegraphy between 
the Durban Town Hall tower and the Bluff signal station, and has 
received written authority to proceed with it. 

In the course of the experiments by the U.S. Government at 
Newport, R.I., wireless messaves were received at the rate of 18 
words a minute from a number of different stations simultaneously, 
including Cape Henry, which is 350 miles away. 

The Marine Journal, of New York, reports that wireless tele- 
graphy is being successfully used on vessels of the Atlantic fishing 
lleet for the purpose of locating good fishing grounds. 

Indian Engine cong states that it is intended to open at once to 
public trafic the wireless telegraph system between Burma and the 
Andaman Jsland. : 

A new station for wireless telegraphy, according to the Niue 
Freie Presse, is being installed at Norddeich, in Germany, on the North 


Sea coast. The area covered by its operations will have 9 radius 
of over 900 miles, and will include Germany, Austria, Switzerland, 
France, Great Britain, and Denmark, as well as the greater part of 
Italy, Sweden and Norway, and portions of Spain, the Balkan 
peninsula, and Russia. The station is being equipped with the 
Telefunken system by the Wireless Telegraphy Co., of Berlin, and 
will have towers nearly 60 yds. high. It is expected to be in work- 
ing order early in the coming year. 

Owing to an agitation in a section of the Italian Press, against 
the agreement between the Government and Mr. Marconi, which 
granted a monopoly to his system in Italy for 14 years, Mr. Marconi 
offered to cancel the agreement. The Government, however, 
refused to consent to this course. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Belfast.—November 3rd. The Scottish Temperance 


Assurance Company, Belfast, are inviting tenders for electric 
lighting and fittings in their buildings. Specitication on appli- 
cation to Mr. John Woodside, A.M.L.E. E., Ocean Buildings, Belfast. 


Belgium.—October 30th. The municipal authorities 
of Feluy (Hainaut) are inviting tenders for the concession for the 
electric lighting of the town. 


Bridlington.—November lst. One 200-Kw. steam 
dynamo, pipework and switchboard extensions for the Corporation. 
See “ Official Notices" October 6th. 


Bristol.— The city electrical engineer invites tenders for 
an electric overhead travelling crane. 


Cheshire.—November 3rd. Altrincham and Bowdon 
Administrative Sub-Committee for Education invite tenders for 
the electric wiring and fittings required for the Stamford Park 
New Council Schools. Plans and specitication (deposit £2 2s.) 
from Jos. Howarth, Clerk to the Committee, Education Offices, 
Market Strect, Altrincham. 


Clacton-on-Sea.—November 6th. Gas engines and 
dynamos, switchboard, mains, battery, meters, crane, and buildings 
for electricity works, for the U.D.C. See “Offcial Notices” 
October 20th. 


Gignac.—The Mayor and Mr. Aroles, 2, Passage David 
Belugon, Montpellier, are prepared to receive offers for the 
contract for providing this town with clectric light. 


London,—October 31st. The Metropolitan Asylums 
Board invites tenders for certain engineers’ tools and workshop 
appliances, and a two-phase clectric motor, at the Western Fever 
Hospital, Seagrave Road, Fulham, S.W. Specification, &c., at the 
Office of the Board, Embankment, London, upon payment of a 
deposit of £1. , 


Nhoreditehi,—November 7th. — Water-tube boiler, super- 
heater, piping, steel fluc, &c., for the Electricity Department. See 
" Official Nptices " to-day. 


Stoke-upon-Trent,—November 1st. Re-wiring portion 
of the Workhouse and Cottage Homes, and replating the battery, 
for the Guardians. See '' Official Notices " October 13th. 


Spain.—November 27th. The Spanish Ministry of 
Public Works is inviting tenders until November 27th, for the 
construction of an electric tramway in Madrid, from the Ronda de 
Valencia to the Glorieta del Puente de Toledo. Particulars may 
be obtained from, and tenders are to be sent to, La Direccion 
General de Obras Publicas, Madrid. 


Tynemouth.—November 2nd. One 165-kw. traction 
dynamo for the Corporation. See “ Official Notices" October 13th. 


CLOSED. 


Burslem, — The Corporation Markets Committee bas. 
received the following tenders for the lighting of the General 
Markets by arc lamps :— | 


Cross & Cross, Walsall .. 2s los ..--£82 0 0 
E. M. Evans, Manchester vd - .. 10417 0 
David Wilson & Co., Huddersfield  .. .. 138318 0 
Hooper, Neary & Co., London .. ..  « 146 0 0 
Wainford, Froggatt & Francis, Stoke .. 1200 
Blackburn, Starling & Co., Hanley .. .. 194 0 9 


The engincer's estimate was £95 10s. 


Durban,.—Tenders for 45 miles of single track tram- 
rails and accessories were invited from eleven firms and nine 
tenders were submitted ranging from £5,328 to £4,084, and the 
Committee directed;the acceptance of Messrs. Hubert Davies and 
Spain's tender, for £4,528 17s. 3d. 
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France.—The French Post and Telegraph authorities in 


Paris have ljust given out orders as follows:—M. Marcellot, of- 


Eurville (Hauté Marne), 100 tons of galvanised iron wire, 4 mm. 
diameter, at 3044 fr. per ton; and Les Forges et Trefileries de 
Creil, of Creil (Oise), 90 tons ditto, at 304 fr. 


Glasgow.—The Electricity Committee has accepted the 
offers by Messrs. Stewarts & Lloyds for the supply of lap-welded 
w.i. tubes for the Port Dundas station, at £72 10s.; and has 
recommended for acceptance the following tenders in conncction 
with the various works required at Waterloo Street station :— 


AE Gregory & Co., for excavator, mason and byick works, amounting 
£2,116 

Messrs. George Laird & Son, for carpenter, joinar and glazier works, £1,209. 

Messrs. Bladen & Co., Ltd., for cast-iron and steel works, £1,694. 

Messrs. Peter White & Co., for slater work, £88. 

Messrs. Moses Speirs & Co., for plumber work, £317. 

John Druminond, for plaster work, £1,323. 

Peter M* Kerracher, for painter work, 2149. 

Messrs. R. Waygood & Co., for electric hoist, £382 10s. 


These were the lowest offers, with the exception of that for 
the electric hoist. The total of the offers accepted is £7,302. 


The Tramways Committee has accepted the following otters :— 


Special track work, Albert Road, The Lorain Steel Co. 
Bitumen, Craig Sharp, Ltd. 

Rock asphalte, Currie &-Co., Ltd. 
Conduit for cable, The Howard Conduit Co. 

Radiators for Clothing Department, J. Boyd & Sons. 
Smithy fires, anvils, &c., Dempster, Moore & Co. 

Cold Saws, Spear & J ackson. 


Halifax.—The tender of the Chloride Electrical Storage 
Co., Ltd., for the supply of 12 C.W 8 type cells for storage battery, 
for £87 17s., has been accepted by the Corporation. 


London.—The City Corporation has accepted the 
tender of Messrs. Lund Bros. & Co., at £4,190, for installing the 
electric light in the Foreign Cattle Market, Deptford. It has also 
_ placed an order for 1,000 electric glow lamps with the British 

Thomson-Houston Co., at. £40. 

L.C.C.—The Highways Committee of the L.C.C. has- E E 
the following tenders for the supply of low-tension cables and the 
laying of ducts in connection with the equipment of the through 
tramways between the Strand and the Angel, Islington :— 


1.—Low-TEN8sION CABLE. 


Callender's Cable and Construction Co. (accepted) £4,025 . 
British Insulated and Helsby Cables ., s sd 4,068 
Siemens Bros. & Co. - - we s zs 4,094 
Anchor Cable Co. .. "T ahs E ih sè 4,141 
x 2.—LaviNe oF Ducts, [ 
J. A. Ewart, London sd "T (accepted) £2,814 
Reid Bros., ‘London yi ie Ls m T 2,074 
British Insulated and Helsby Cables " ss - 2.992 
John Mowlem & Co. zi Ap vl ate 4,435 


The tender of Messrs. Evered & Co., of Birmingham, has also 
been accepted, for a sum not excecding £275, for the supply of the 
switchgear for the sub-station and as an extension, of an existing 
contract. 


Pontypridd,—The U.D.C. has accepted the tender of 
the Brush Electrical Engineering Co., Ltd., for the equipment of 
the tramway from the town to Hafod, at £3,603, and that of Messrs. 
Henley's Telegraph Works Co. for cables, at £2,585. 


Preston.—The tender of Mr. E. Dewhurst has been 
accepted, at £595, for installing the electric light in the new 
Isolation Hospital. 


Southwark,—The B.C. has accepted the tender of 
Messrs. Spenser, Whatley & Co., Ltd., for the supply of 4,000 tons 
of West Hallam and Manners coal, at 12s. 7. and 12s. 9d. per ton 
respectively, for the electricity works. 


Walthamstow.—The U.D.C. has accepted the tender of 
the British Thomson-Houston Co. for the supply of motors for the 
tramway car-shed. It has also placed an order with Messrs. Frank 
Mortimer & Co. for a 10-u.P. motor, and with Messrs. Baughan and 
Co. for a 5-H.p. motor, both for hire-purchase. 


West Ham.—The Corporation has received the following 


tenders :— 
For 1,720 Yarns ‘084 Low-TrEnsian CABLE. 
British Insulated and Helsby Cables (accepted) £73 2 0 
Johnson & Phillips .. i a T is 8&4 6 0 
Glover & Co. ., " vs Se M M sa 7" 5 6 


M * 
For 1,640 Yarps ‘017 Low-TENstoN SINGLE CABLE. 


British Insulated and ey c .. (accepted) £1715 0 
MADE PS Ms ee m 6110 0 ` 
Glover & Co. .. s 58318 0 


Wimbledon. — The U.D.C. has accepted the following 


tenders :— 


General Electric Co., Ltd., for the supply A a ten-way street lighting fuse- ` 


ponta oi for Quicks Road gub-station, at £6 17s. 
homson-Honston Co., "Ltd., electrically-driven plant for Durnsford 
Boel net pumping station, £1,740. 


FORTHCOMING EVENTS. 


To-day’s Events (induce October 27th).—At 6.80 p.m. Institution of Electrical 
Engineers (Glasgow). Fourth Annual Dinner at the Grosvenor 
Restaurant. 
At8 p.m. Junior Institution of Engineers. Annual General Meeting 
and First Meeting of the Incorporated Institution. 
At 5 p.m. Physical Society. At the Royal College of Science. Dr. W. E. 
Sumpner on ** The Theory of Phasemeters."’ 


Tuesday, October 3lst.—Tramways and Light Railways Association. Visit to 
Brimsdown power station and sub-stations of the North Metro- 
politan E.P. Supply Co., and the Metropolitan Electric Tramways 
system. Train at Liv erpool Street at 1.23 p.m. 

Thursday, November 2nd.—At 8.15 p.m. Röntgen Society. At 20, Hanover 
Square. Prof. Wertheim-Balomonson on * The Ruhmkorff Coil.” 

At 8.80 p.m. Chemical Society. At Burlington House. Mr. Pe 
Blackman on “The Molecular Conductivity of Water," and Mrs 
J. E. Purvis on “The Influence of very strong Electro-magnetic 
Fields on the Spark Spectra of Ruthenium, Rhodiuin and 
Palladium.” 

Friday, November 3rd.—At 8 p.m. Junior Institution of Engineers. Presi- 
dential Address by Mr. D. Clerk on “The Problem of the Gas 
Turbine.” r 

Saturday, November 4th.—At 7.30 p.m. Glasgow Technical College Scientitic 

, Society. *“ Electric Power Plant Design," by Mr. P. D. Ionides. 
Birmingham and District Electric Club. Mr. J. H. Stansbie on ** Elec- 
tric Furnaces.” 

Tuesday, November 7th.—At8p.m. Institution of Civil Engineers. Inaugural 
Address by the President, Sir Alexander R. Binnie. Presentation 
of the Council's Awards, and Reception in the Library. 

During November.—Tramways and Light Railways Association. Lecture on 
“The Paving of Roadways.” Visit to Holborn and Strand Subway. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


THE following orders are issued :— 


Monday, October 30th.—'* A" Company, meeting of Officers and N.C.O.* 
at 8 p.m. 

Thursday, November 2nd.—'* C" Company, technical instruction at 6 p.m. 

Friday, November 3rd.—-“ ‘D " Company, technical instruction at 6 p.m. 


J. H. 8. PiuLLivs, Captain E.E. 
For O.C. E.E.R.E. (V.) 


NOTES. 


The Fire at Bridgewater House: Not Caused 
Electrically.—As usual, in the case of a fire whose origin is not 
easy to determine, a suggestion was circulated that in this instance 
the electric wires were the cause. At Bridgewater House last 
week a conference was held, with the concurrence of the Com- 
mercial Union Fire Office, attended by Lord Ellesmere's secretary, 
Mr. Phipps, the consulting electrical engineers, Messrs. O’Gorman 
and Cozens-Hardy, represented by Mr. O'Gorman, and Messrs. 
Hancock & Rixon, to whom the electrical wiring had been entrusted. 
It appeared that internally insulated screwed steel conduit had 
been used, that there was absolutely no damage to the steel conduit, 
that there had been no arcing, and no wires melted inside the con- 
duit, and that the roasting given to the rubber had been caused by 
external heat. It was agreed that electricity could not have been 
the cause. On the other hand, a lead gaspipe which was found in a 
partially melted condition near the fireplace is thought to have 
been the probable offender. A minute gas leak occurring near a 
ventilating duct, which was also discovered in the floor, would 
cause no smell of gas, but if ignited, would slowly melt an ever- 
increasing hole in the lead tube, and eventually a full blast of 
lighted gas playing on the timbers would easily account for the 


Dre. 


Smoke Abatement.—The question of finding some 
practical means for abating the nuisance caused by smoke will be 
discussed by members of the Royal Sanitary Institute and the Coal 
Smoke Abatement Socicty at a conference to be held in December 
next in the Royal Horticultural Society’s new hall, under the 
presidency of Sir Oliver Lodge. The sections of the conference to 
consider domestic smoke abatement, factory and trade smoke ahate- 
ment, and the administration, legislation and necessary reforms, 
will be presided over by Sir George Livesay, Sir William Preece 
and Sir William Richmond. The municipal authorities throughout 
the kingdom have been invited to send delegates. In connection 
with the conference, the Royal Sanitary Institute nre arranging an 
exhibition of smoke abatement appliances, aud the classification of 
exhibits includes heating and cooking appliances by gas or elec- 
tricity, grates, stoves, mechanical stokers and fuel economisers, and 
other trade and municipal appliances for the prevention of smoke. 
It is the endeavour of the Institute to bring before the menibers of 
the conference the existing measures that are taken to lessen the 
smoke nuisance, and also the alternatives to the use of solid fuels 
in the home as well as the faetory. 


Tramear Building in Manchester.—Tlie Corporation 
of Manchester is about to undertake the building of tramcars 
required for future use on its system, and has “just completed 
- works for that purpose in Hyde Road, on a site 4 acres in extent. 
The workshops are divided into two main sections by an avenue 
running along their whole length, and this avenue is traversed by 
a 16-ton travelling crane capable of conveying a complete car from 
one shed to another. The works comprise 12 departments, with 
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manager's office, and will give employment to 250 artisans. It is 
intended that all future work in the way of repair and maintenance, 
as well as the construction of new cars, shall be carried out here. 
At the present time covers are being made for 100 of the large 
bogie cars used on the longer routes. The works were 
formally opened on Tuesday by the Lord Mayor (Sir 
Thomas Shanu), in the presence of the members of 
the Tramways Committee and a number of guests. It 
is claimed that the car works, now completed, are the most 
modern and best equipped of their kind in the country. Two and 
a half acres of the works are covered over, and about one acre has 
glass roofs. The whole of the machines in use are electrically 
driven, the motors and shafting for the wood-working shops being 
in the basement. Special precautions are taken against the possi- 
bility of fire; there is an installation of 1,200 Grinnell automatic 
sprinklers, fed with water from the street mains and from a reserve 
tank of 7,500 gallons capacity ina tower. The total cost of 
the car works has been £54,800, and they have been built to the 
design of Mr. John Gibbons, architect, of Manchester. The con- 


tracts for their construction have been carried out under his. 


supervision. 


Fire Alarms in New York.—A recent official investi- 
gation shows that the fire alarm cquipment of New York City is 
practically worn out, and it is recommended to put in an entirely 
new plant at an estimated cost of £320,000. 


Appointments Vacant,— Assistant lecturer and demon- 
strator in electrical engineering for University of Leeds (£175); 
two postal and telegraph inspectors and one mechanician for the 
Postal and Telegraph Department in Northern Nigeria (£250); 
general manager for the Gloucester Corporation light railways ; 
shift engineer for Croydon (£2). 


The Simplon Tunnel.—The Sfandard says that the 
whole of the brickwork in No. 1 shaft of the Simplon Tunnel has 
been completed. The tunnel itself is thus finished, and only the 


permanent way and the telegraph and telephone cables have now 
to be laid. 


Electric 
Court on 18th inst., a public inquiry was held respecting a fatality 
at the Lothian Coal Co.’s Lady Victoria Pit, which resulted in the 
death of a young man named William Naismyth Reid, a dockfooter. 
The evidence showed that the deceased touched a steel girder, with 
which an electric lighting cable had, through the burning off of 
the insulation, come into contact. There was also a piece of wood 
to keep the wire off the girder, but this had been shifted along a 
little—how, there was no information. Coming in contact with 
the wire, the man received a shock of about 500 volts. It was 

“stated that Reid, who was healthy enough, was a “fit victim ” for 
a deadly shock, perspiring freely at the time, while the ground 
conditions were also * favourable." — . 

At Lambeth on Saturday an inquest was held with reference to 
the death of Richard Bohme, aged 27 years, a gymnast, of Brixton, 
who died in St. Thomas’s Hospital on the previous Tuesday. 
Robert Hanlon, jun., said that on Thursday, October 5th, they had 
been practising in the ball room at the Loughborough Arms, 

Brixton, using a pole erected on a table, and held in position by 
steel wires fixed to the floor. Thcy had had occasion to hang up 
some electric lights suspended from the ceiling, and as the room 
was wanted for a concert in the evening, the proprietor asked them 
to replace the lights. Witness was supposed to do it, but Bohme 
climbed up the pole, and was holding one of the steel wires with 
one hand, while the other rested on an electric light bracket. The 


moment he touched the bracket he had a 220-volt shock, and he | 


shouted out that he could not let go. Witness at once went up the 
pole, and with great difficulty severed the wire. Bohme released 
his hold and fell a distance of 20 ft., his back striking the edge of 
the table. Mr. Richard J. Thompson, house surgcon at St. Thomas's 
Hospital, said deceased was completely paralysed below the level 
of the fourth rib, the result of a fracture of the first dorsal vertebra. 
He died from pneumonia following the injury. The jury returned 
a verdict of “ Accidental Death." 


Gas v. Electricity.—(CRovpos.—At Monday's meeting 
of the County Council the discussion as to the respective merits of 
gas and electricity as a street illuminant was resumed. In connec- 
tion with an extension of the tramways, the Lighting Committee 
recommended that Mitcham road should be lighted by 32 magazine 
flame arc lamps, at an estimated cost of £882. In moving the 
report, it was pointed out that these lamps would cost £12 10s. per 
annum as compared with £15 for high-pressure gas lamps charged in 
the City. The recommendation was carried. 

EXETER.—A long report of the conference between the Electric 
Committee and the Committee having charge of the lighting of the 
streets of Exeter was presented this week to the City Council. 
There are 424 miles of streets and thoroughfares in the city. Two 
miles of streets only are lighted by electricity. The cost of electric 
light is £800, and the cost of gas lighting £4,210. The lighting of 
the whole of the streets by electricity would necessitate the laying 
of at least one cable in 274 miles of streets and the fitting and con- 
necting up of 1,014 lamps. The cost of the cable for street lighting 
only would be £220 per mile, and the average cost of fittings and 
connections for the lamps, £3 10s. per lamp. "This would entail a 
capital outlay ef £10,341, and the annual cost of the additional 
lamps would be £4,831. If the cables were laid so as to provide 
for private lighting as well as the lamps, that would mean a further 
capital outlay of £6,050. A Sub-committee is to inquire further 
into the question, and the gas company are to be asked to submit 
a scheme for lighting the streets outside the tramway routes. 


Shock Fatalities,—In Edinburgh Sheriff: 


Institution Notes.—Lxxps UNIVERSITY ENGINEERING 
SocrETy.— Prof. Goodman presided over the opening meeting of the 
session of thi society, and Mr. W. H. Casmey brought forward 
the subject of “Induced Draught to Steam Boilers.” He contended 
that in induced draught lies, to a large extent, the remedy for the 
loss and annoyance caused by the smoke nuisance. He proceeded 
to show theoretically that this method is an improvement on 
natural draught or forced draught by means of steam jets. He 
claimed the advantages of smaller coal consumption, increased boiler 
capacity, and positively decreased cost, giving figures and diagrams 
obtained from actual experience in support of his statements. In 
addition, he urged the indirect benefits of greater cleanliness, 
absence of fogs, with consequent unimpeded street traffic, and 
decreased cost of general lighting, and generally improved con- 
ditions of the animal and vegetable kingdoms. In the course of the 
discussion that followed the paper, a strong point was made of the 
short life of the fans, but Mr. Casmey affirmed he knew of fans 
which had been running seven years, and showed no sign of breaking 
down. 

INSTITUTION OF ELECTRICAL ENGINEERS.— The first London 
meeting of the session will be held on Thursday, November 9th, at 
8 p.m., when Mr. John Gavey, C.B., will deliver his inaugural 
address. The premiums awarded for papers read or published 
during the last session will be presented at this meeting. 

TRAMWAYS AND LIGHT RAILWAYS ASSOCIATION.—On Wednesday 
evening, at the Society of Arts rooms, Mr. T. W. How, F. R.G.S., read a 
paperon “ Roller Bearings,” with special reference to their application 
to tramway and railway rolling stock, and other forms of motion. 
Mr. A. L. C. Fell was in the chair. The author, after describing 
the technical requirements of a satisfactory roller bearing as applied 
to heavy loads, rave some interesting and conclusive examples of 
the successful application of roller bearings as the result of recent 
and independent tests, and showed that at Wolverhampton and 
Croydon, where tests for savings in current consumption had been 
exhaustively made, at least 15 per cent. of electrical current was 
saved, equal to £37 14s. per car per annum. He also gave the 
results of the latest test trials made regarding savings in coal con- 
sumption on the train now running in regular suburban service on 
the London, Brighton and South Coast Railway, which showed that 
an economy of 15 per cent. was obtained, calculated on the draw- 
bar pull of the seven bogie coaches; this being equivalent to an 
annual saving of £85 per train per annum. Other favourable 
examples were given, and the author claimed that extended ex- 
perience had now amply proved that the efficiency and durability 
of roller bearings, when constructed upon proper principles, were 
now fully assured, whether they were applied to railway or tram- 
way roliing stock, or to other fixed or movable machinery; and 
that their adoption was a necessity in all cases where cheap power 
was required, or where existing power stations or rotary machinery 
were working up to their full limit and had not room for expansion. 
The lecture was fully illustrated by lantern slides. 

I.E.E.— Leeds Local Section.—At a meeting held on Wednesday, 
Mr. T. Harding Churton read a paper on “ Notes on Alternate 
Current Induction Motors.” 

At the City of Bradford Technical College on Monday evening, 
October 16th, Mr. W. H. Roy lectured on “ Modern Condensing 
and Water Cooling Plant," with special reference to high vacuum. 

Before the English Ceramic Society at Stoke last Saturday weck, 
Mr. Axel S. W. Odelberg, a Swedish potter, lectured on “The 
Application of Electricity to Potter’s Machinery.” Mr. C. H. 
Yeaman, the borough electrical engineer of Hanley, took part in 
the discussion. 


Accident.—On Tuesday evening last week, a foreman 
electrician named Wood, engaged by the Priestman Electrical 
Power Co., of Blaydon Burn, whilst engaged in examining a switch- 
board connected withthe electric light installation at the Blaydon 
sidings of the N.E.R., came in contact with a “ live” wire, with the 
result that he sustained severe burns about the body, part of his 
clothes being also burnt. 


London County Council.—At the meeting on Tuesday 
last week, it was decided, to lend £1,874 to the St. Pancras B.C. 
for mains, machinery and meters, and £16,275 to the Woolwich B.C. 
for the laying of mains over a route of 10 miles. 

The Fire Brigade Committee reminded the Council of the recent 
determination of a contract with a firm for the wiring of the 
Wapping station, as the firm had asked to be relieved of its obliga- 
tions. It was then decided to make other arrangements, but the 
next lowest tenderer intimated that he was unable to execute the 
work except at an advance of 25 per cent. on the amount of his 
tender. Thethird lowest offer, which amounted to £130, was sub- 
mitted by Barlow & Young, and the Committee stated that it 
had accepted the tender, as the firm were willing to carry out the 
work for that sum. 

The Highways Committee stated that when the Greenwich power 
station was finished, the use of the temporary stations at Deptford, 
Loughborough Junction and Bankside would be discontinued. The 
feeder cables between the Elephant and Castle sub-station and Dept- 
ford would be utilised for the permanent supply from Greenwich, but 
it would be necessary to supplement those cables by the provision of 
additional feeders. A report would be presented with regard to 
the tenders for the supply of high and low tension cables for the 
tramways in Battersea, Wandsworth and Lewisham, and the Com- 
mittee proposed to make arrangements with the firm whose tender 
should be accepted for the high tension cables also to supply the 
additional cables referred to, the cost of which was estimated at 
£5,300. 

The question of making application to Parliament on behalf of 
the Borough Councils in regard to the wiring of consumers’ premises, 
was also referred to by the Highways Committee. In the 1905 session 


the proposal was rejected by the House of Lords, but as several of 
the Borough Councils had asked the County Council . o revive the 
scheme in the session of 1906, the Committee gubmitted a recom- 
mendation in favour of making a fresh application to Parliament to 
authorise the wiring and fitting of premises by the borough electric 
lighting stations, and for the local authorities to obtain loans for 
this purpose. | 

The Highways Committee further submitted a report respecting 
the Oxford Street station of the Charing Cross, Euston and 
Hampstead Railway. 

Gas,—An escape of gas at Shakespeare Mill, Blackburn, 


on Monday, became 80 serious that several weavers were rendered 
uneonseious. About 20 weavers were affected, and work had to be 


stopped. 


— Á——— 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 

technical or the commercial side of the profession and industry, 

also electric tramway and railway officials, to keep readers of the 
ELECTBICAL REVIEW posted as to their movements. | 


Central Station Engineers.— On 19th inst. Mr. 8. 
Worzkow, meter fixer, &e., was presented by Mr. A. H. Shaw, elec- 
trical engineer, on behalf of the staff of the liford Electricity Works, 
with a handsome timepiece on his resigning to take up a better 
appointment in West Africa. 

The Southend T.C. has appointed Mr. H. K. ROWE, switchboard 
attendant, as shift engineer at the Electricity Works. 

The Hoylake and West Kirby U.D.C. has deferred for a year the 
question of increasing the salary of the electrical engineer (Mr. 
H. Q. MacHarrrE). The Council had been recommended to grant 
an increase from £285 to £310. 

The Halifax T.C. has increased the salary of Mr. E. HOLLAS, 
charge engineer at the Electricity Works, from £104 to £118. 


General.—Mr. James K. Bock sailed lest week for 
Havana, via New York, to take charge of the Havana Electricity 
Co. for six or nine months, to organise the same commercially and 
technically on behalf of the London board of directors. 

Mr. E. S. ATKINSON SMITH, of Bridlington, has been appointed 
by the Battersea Borough Council canvasser for consumers of elec- 
trical energy, at a salary of £2 a week, and commission. There were 
71 candidates. 

Mr. B. SHERMAN has resigned his directorship of the Amalga- 
mated Dry Batteries, Ltd., 16—17, Devonshire Square, E.C., and 
Mr. F. Heron ROGERS has been elected in his place. 

Mr. E. Trenam, LP.O., Controller of the Central Telegraph. 
Offiee, St. Martin's-le-Grand, is about to retire on pension. He 
has seen a lengthy service. He was appointed traffic manager in 
the Secretary's Office in 1900, Deputy Controller in 1901, becoming 
Controller of the Central Telegraph Office in 1902. 

Mr. RICHARD JONES, late manager of the Electric Construction 
Works at Bushbury, near Wolverhampton, was honoured on Satur- 
day evening, when, on his retirement, he was entertained to dinner 
at the Victoria Hotel by 60 of the officers and employés of the com- 
pany, with which Mr. Jones has been connected a quarter of a 
century. Mr. Jones was also the recipient of a marble timepiece, à 
pair of bronzes and a purse of gold. The meeting was preside 
over by Mr. Wm. Bullock, and the presentation was made by Mr. 
Moore on behalf of his colleagues. Mr. Jones appropriately 

acknowledged the gifts. ' 


Obituary, —Mr. CHAS. RADCLIFFE THURSBY, M.I.C.E., 
who had been connected as resident engineer and manager with 
various tramway and electric light and power concerns in Argentine 
and Brazil, and. is described as “the pioneer of electric traction in 
Buenos Ayres," died on August 28th. Hefsailed from Liverpool on 
August 19th with his wife to winter in the Southern States of 
North America, but he was in such a weak state that he had to be 
landed at Queenstown, where he died on the date mentioned. An 
illustrated obituary notice appeared in the Review of the River Plate 
for September 29th. E 


——À———— 


NEW COMPANIES REGISTERED. 


International Electric Railways and Water-Power Syndi- 
cate, Ltd. (86,915).—This company was registered on October 91st, with a 
£190,000 in £920 shares, to acquire concessions, rights, powers, or 
privileges relating to the construction of, and to construct, m , work and 
use, railways or tramways adapted to electrio or other traction in any Lok ot 
the world; to acquire lands and develop and turn to account the same Dy the 
erection of hotels and pensions, by the establishment of holiday resorts, and 
otherwise; to acquire rights of water-power, and to turn the same to account 
(inter alia) for the generation of electric power for traction, lighting and other 
purposes, both for the company's own use and for supply to others, and to carry 
on the business incidental or &uxiliary to any of the above objects. The first 
subscribers (each with one share) are .—H. H. 8. Scott, 94, Hope Street, 
Glasgow, shipbroker and commission agent; F. J. Rowan, 5, West Regent 
Street, Glasgow, consulting engineer; H. D. Lawrie, 94, Hope Street, Glasgow, 
shipbroker ; A. R. Cunninghame, Conservative Club, Glasgow, petrol merchant; 
W. T. R. Shirrefs-Gordon, 70, Buchanan Street, Glasgow, motor-car agent; C. H. 
Murray, jun., 98, West George Street, Glasgow, stockbroker ; J.G. M 
Arügour, Kilcreggan, N.B., gentleman; G. H. Borrer, Angeston Grange, 
tial public issus. The number of directors is not to 

less than three nor more than eight; the subscribers are to appoint the first; 
qualification, £500; remuneration, 2150 each per annum (£800 tor the chairman) 
and à per cont. of the distriboted profits divisible. i 
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London Outer Circle Railway Syndicate, Ltd. (86,165).— 
This company was registered on October 17th with & capital of £20,125, in 
20,000 '* A " shares of £1 each and 2,500 «B shares of 1s. each, to promote & 
company for the construction &nd workingin the counties of London, ddlesex, 
Hertfordshire and Essex, or elsewhere, of a railway or railways for the carrying 
of passengers minerals and goods by means of steam or electric traction, or 
otherwise, and to apply fora special Act of Parliament relating thereto. The 
first subscribers (each with one “B” share) are -—B. Eacott, 29, Powell Road, 
Clapton, N.E., gentleman ; B. Jordan, 115, Elm Park Mansions, Chelsea, S.W., 
gentleman ; P. F. Lucas, 32, Upper Gloucester Place, N.W., gentleman ; H. 8t. 
J. Browne, the Court House, Kingsthorpe, Northampton, gentleman ; C. T. 
Lissenden, 24, Arica Road, Brockley, S.E., gentleman ; W. J. McNelly, 15, 
Walter Street, Stepney, E., gentleman i and P. R. Reeves, 186, Chamberiayne 
Wood Road, Kensal Rise, N.W.,shorthand writer. No initial public issue. he 
number of directors is not to be less than three nor more than five. The first 
are:—H. K. Rutherford, the Hon. Arthur C. Ponsonby, R. H. Cox, W. B. 
Cownie and C. Rozanra Remuneration, £50 each per annum (chairman, 
£100. The “A” shares carry & cumulative preferential dividend of 5 per cent., 
the residue of the net profits going to the «B'' shares. The" A" shares have 
prelo oc in any return of capital. The holders of the * A” shares shall not 

entitled to vote on &ny resolution for reducing the capital by cancelling all 
the 20,000 “A” shares upon the terms that the company shall pay to the 
holders the full amount thereof, together with such sum &s, with the aggregate 
amount of dividends paid thereon, up to the time of cancellation, shall be equal 
to interest at 5 per cent. per annum from the date of issue to the date of can- 
cellation. Subject, as aforesaid, every share shall confer one vote. No further 
“up” shares may be issued without the consent of the holders of the “B” 
shares numbered 2,001 to 2,500 inclusive, but subject to thi provision the com- 
pany may be increased with the sanction of separate meetings of the “A " and 
E 2 s M Registered office, 266 and 267, Salisbury House, London 

all, E.C. 


Diamond Electrie Lamp, Ltd. (86,201).—This company was 
registered on October 20th, with a capital of £20,000 in 12,000 15 per cent. cumu- 
lative preference shares of £1 each, and $2,000 deferred shares of 5s. each, to 
adopt an agreement with H. Diamant and A. Chiesa, and to carry on the busi- 
ness of manufacturers of and dealers in arc lamps, electricians, mechanical and 
electrical engineers, manufacturers and suppliers of electricity or light, heat, 
motive power or otherwise, &c. 'The first su scribers (each with oneshare) are: 
—W. H. Greedus, 12, Cottage Btreet, Poplar, E., warehouseman ; F. J. Cole, 37, 
Patriot Square, Cambridge Heath, E., stationer; J. Fowler, 41, Meanley Road, 
Manor Park, E., engineer; E. G. Pharo, 147, Leahurst Road, Lewisham, S.E., 
cabinet maker; E. W. Dannell, 264, Hanover Buildings, Tooley Street, S.E., 
pr nter; Fi Griffiths, 96, Westcombe Hill, Blackheath, S.E., agent, and F. 
Sidney, 98, Bewardstone Road, Victoria Park, N.E., clerk. No initial public 
issue. The number of directors is not to be less than three nor more than seven; 
the subscribers are to appoint the first; qualification, £100 (the articles provide 
that shares represented by warrants shall be reckoned in the qualification of & 
director) ; remuneration, £100 each per annum (chairman, £125). and 5 per cent. 
of the net profits after 15 per cent. dividend has been paid, divisible. 


Light Railways Co. of Sicily, Ltd. (86,207).—This company 
was registered on October 20th, with & cnpital of £12.000 in 21 shares, to acquire 
any railways Or tramways, electric lighting works, plant and machinery in 
Sicily or other part of Italy or elsewhere, and to carry on the business of railway 
and tramway proprietors, carriers of passengers and goods, electrical, mechanical 
and hydraulic engineers, electricians, manufacturers of and dealers in railway, 
tramway, electric, magnetic, galvanic and other apparatus, transmitters, users 
and suppliers of light, heat, sound and power, &c. The first subscribers (each 
with one share) are :—A. Roddick, 4, Adelphi Terrace, W.C., surveyor ; R. G. 
Trollope, West Halkin Street, S.W., estate agent; E. W. Shackle, 14, Mount 
Street, W., surveyor, A. J. Lawson, 4, Adelphi Terrace, W .C., civil engineer ; 
A. R. Allen-Lodge, 7, Fielding Road, Bedford Park, W., architect ; G. Water- 
house, Park House, Buckhurst Hill, architect's assistant; and W. Webb, 22, 
Cathcart Hill, N., clerk. No initial public issue. The number of directors is 
not to be less than two nor more than five, the subscribers are to appoint the 
first ; qualification, £100; remuneration 85 fixed by the company. 


A. W. Penrose & Co., Ltd. (86,209).—This company was 
registered on October 21st, with a capital of £40,000 in £1 shares (10,000 6 per 
cent. cumulative preference), to acquire the business carried on by A. W. 
Penrose & Co., at 109, Farringdon Road, E.C., to adopt an agreement with 
A. W. Penrose, and to carry on the business of manufacturers of and dealers in , 
all machinery, apparatus, material and appliances used in connection with 
photography, etching, engraving, drawing, painting, printing or other graphic 
arts, electrical and general engineers, makers of arc and ineandescent lights, 


- manu acturers of electric cranes and hoists, makers of printing machine motors 


and gears, and electro-typing and electro-plating plant, &c. The first subscribers 
(each with one share) are :—A. W. Penrose, 56, Portman Mansions, W., mant- 
facturer ; T. E. Baker, 16, Serjeants’ Inn, Fleet Street, E.C., solicitor; E. C. 
Myring, 14, Regent Street, S.W., secretary ; H. W. Grant, 15, Tintem Street, 
Clapham, S.W., cashier; A. E. Boshier, 104, Falkland Road, Hornsey, N., 
clerk; J. Camp, 14, Serjeants’ Inn, Fleet Street, E.C., registration agent; and 
A. E. Reed, 15, Palace Road, Crouch End, N., clerk. No initial public issue. 
The number of directors is not to be less than three nor more than five; the 
first are A. W. Penrose, W. Gamble and D. Munro. A. W. Penrose is governing 
director, and may retain office while holding 5,000 shares, with power to appoint 
other directors. D. Munro is nominated by the Law Guarantee and Trust 
Society, Ltd. ; qualification (except above-named directors and other directors 
nominated by the said society), £100; remuneration of A. W. Penrose, £600 per 
annum. 80 jong as the guarantee O debentures by the Law Guarantee and 
Trust Society, Ltd., remains in force, the total remuneration of directors 
(including governing director) shall not, without the consent of the said society, 
exceed £1,000 per annum. Registered office, 109, Farringdon Road, E.C. 


Electrieal Instrument Manufacturers, Ltd. (86,187).—This 
company Was registered on October 19th, with a capital of £5,000 in £1 shares 
(100 founders') to carry on the business of electrical engineers, coniractors, tool 
and instrument makers, cable manufacturers and layers, electricians and the 
like, and with & view thereto to enter into &n agreement between T. Ward of 
the one part, and H. G. Matthews of the other part. The first subscribers (each 
with one share) are .—H. G. Matthews, High Street, Stevenage, clerk ; C. J. 


. Burchall, Enfield Highwey, N., photographer ; W. Bugg, High Street, Cheshunt, - 


veterinary surgeon ; 
Bugg, High Street, Cheshunt; 
manager; and R. Goddard, 6, Bergholt Crescent, Amhurst Park, N., clerk. No 
initial publio issue. The number of directors is not to be more than seven ; the 


first are not named. 


. Bugg, Hin Street, Cheshunt, butcher; Mrs. C. E. 


ard, 22, Totteridge Road, Enfield Wash, 


——— 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Exchange Telegraph Ltd. (6152). The company’s 
annual return was filed on Se 8,028 '* A" and 16,200 * B” 
shares hað been taken up, exclusive of forfeited shares, out of a nominal 
capital of £246,250 in 8,125 “ A" and 16,500 “B” shares of £10 each ; £9 per 
share has been called up on 6,000 *' " and £1 per share on 2,099 “ A"' shares, 
resulting in the receipt of £56,029, in addition to £816 paid in respect of for- 
{eited shares; £179,000 is considered as paid, being £10 per share on 16,200 “B ” 
and £8 per share on 2,125 “ A," of which 102 have been forfeited. Mortgages 


and charges: Nil. 


Electrical Oil Refining Co., Ltd. (43,126).—This company’s 
annual return was filed on Septembar 1st, when 4,975 shares had been taken 
up ont of & nominal capital of ,000 in £1 shares; ai per share has been called 
up on and £882 has been received; £3,496 is considered as paid on the 
remainder. Mortgages and charges: Nil. : 
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Eastern and South-African Telegraph Co., Ltd. (13,306).— 
This company's annual return was filed on August lith, when the entire 
capital of £600,000 in 60,000 shares of £10 each had been taken up and paid 
for in full. Mortgages and charges: £500,000. 


Chloride Electrical Storage Co., Ltd. (35,389).— This com” 
pany's annual return was filed on September 16th, when all the preference and 
ordinary shares had been taken up out of a nominal capital of £135,250 in 
62,000 preference, 33,250 ordinary, and 40,000 unclassified shares of £1 each; 
£l per share has been called up on 48,750 preference and 16,250 ordinary 
shares, resulting in the receipt of £65,000; 13,250 preference and 17,000 ordinary 
are considered as fully paid. Mortgages and charges: £20,000. 


CITY NOTES. 


Underground Electric Railways Co; of London. 


THE report for the twelve months ended June 30th, 1905, states 
that the works which are being carried out by the company on the 
Metropolitan District Railway, the Baker Street and Waterloo 
Railway, the Great Northern, Piccadilly and Brompton Railway, 
the Charing Cross, Euston and Hampstead Railway and the power 
house have made satisfactory progress since the last report. Elec- 
tricity has been supplicd from the power house at Chelsea through 
the transmission lines to Earl's Court, and thence through the Dis- 
trict Co.'s own cables for the past six months, for the operation of 
that company's railway system. Five of the turbo-generators have 
been installed. The sub-stations for the operation of the District 
Railway are all completed and operating. The sub-stations for the 
Baker Street and Waterloo Railway are nearing completion, and 
the machinery is being installed. The sub-stations for the Great 
Northern, Piccadilly and Brompton Railway and the Charing Cross, 
Euston and Hampstead Railway are in course of erection, and the 
machinery is being manufactured. All work of construction on the 
Metropolitan District Railway has been finished.. All of the lines 
have been opened for public traffic with electric trains. A few 
steam trains still continue to run during the rush hours, but they 
will be replaced by electrical trains before November 1st. A serious 
delay occurred in the delivery of the rolling stock which was con- 
tracted to be delivered during the months of November and 
December of last year. The balance of cars for this railway will be 
delivered this month. All electrical equipments for the cars have 
been received. The new car shops at Mill Hill Park, which have 
been equipped with the most modern and up-to-date appliances, are 
in full use, and it is expected that a very large saving in 
expenditure will result. The replacing of the old wooden station 
platforms with concrete platforms is a substantial improvement. 
All of the stations are now lighted with electricity, and the cleaning 
of the tunnels and the rearrangement of the advertisements is 
receiving the attention of the company. On the Baker Street and 
Waterloo Railway the construction of tunnels and shafts between 
Baker Street and Westminster Bridge Road has been completed. 
Lifts are being installed, and the tiling is nearly finished. 
The permanent way is completed, and the conductor rails 
are being -bonded. The car and repair shops at St. George's 
Circus are finished and completely equipped. The electrical 
apparatus for all the trains has been delivered and is ready 
to be installed on the cars. A delay has occurred in the 
delivery of the rolling stock, which has to some extent retarded the 
opening of the line, but it is hoped that the line will be opened 
for public traffic during the month of March next. On the Great 
Northern, Piccadilly and Brompton Railway the tunneling has been 
completed between Finsbury Park and West Kensington, where the 
line comes to the surface, with the exception of the station tunnel 
at Holborn. The lift and stair shafts have been sunk at all but two 
of the stations, and the permanent way is being laid in the greater 
part of the tunnels; the tiling and general decorations of the under- 
ground stations are well advanced, ami three of the surface station 
buildings are in course of construction, and contracts for three others 
have been let. The contractors are progressing satisfactorily with 
the installation of the lifts: the rolling stock has been ordered, and 
no delay in delivery is anticipated. It is hoped that this line will 
be opened for public traffic before the end of 1906. Work has been 
commenced on the section of the line between Holborn and the 
Strand, which has received Parliamentary sanction in the last 
session. The construction of this small section will not interfere 
with the opening of the main line. On the Charing Cross, Euston 
and Hampstead Railway the tunnelling is nearly completed. The 
lifts and stair shafts have been sunk at nearly all of the stations. An 
interchange station has been arranged with the London and North- 
Western and the City and South London Railway Companies at 
Euston. The rolling stock has all been ordered. It is hoped that 
this line will be opened for public traffic early in the year 1907. 
As regards the London United Tramways (1901), Ltd., good progress 
is being made by the company's contractors in the construction of 
the authorised tramways in Kingston, Surbiton, The Maldens, and 
between Brentford and Hanwell. These lines are expected to be 
completed during tbe present year, and will link up important 
centres of population, and connect with the company's main system 
of electric tramways in Middlesex and the London central area. 
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Mr. C. T. YERKES presided at the meeting held at Hamilton 
House on Tuesday. He said that the report stated the affairs of 
the company very fully, and he had nothing to add except that 
since it was gotten up they had been making very rapid progress— 
more so than was their habit, and there were a number of matters 
which had just about come to the concluding point. Everything 
had been found to work as they wished it to. One thing that gave 
them a great deal of pleasure was that their estimates would not be 


exceeded, in fact, they would be inside them. That for the building 
ofalarge railroad properties was semething they did not often 
mect. All of their machinery was working well, and they were 
glad to say that the District was increasing its receipts, and 
wherever they had electricity in full force there were splendid 
results. There were places where they still had to run steam, but 
that they would get through in a little while, and he was sure 
that their most anxious anticipations would be fully realised. 

Various questions were put to the chairman. One sharcholder 
asked if he could tell them anything about the actual working of 
the District trains; Was the board generally quite satisfied with 
the present traffic arrangements, more especially as to the division 
into classes? He thought the traffic would probably run much more 
evenly if there were only one class, as on the Central London. The 
Chairman, in reply, said that they were now making experiments. 
They were like & man going into business. They did pot know 
what the first-class passengers were going to do. As it was now, 
he would say that experience had shown that they were giving 14 
per cent. of space on the cars to 7 per cent. of passengers. That 
they were going to change. They had expected the first-class 
passengers would run down to almost nothing, but they had been 
mistaken in that. They did go down very low at first, but they 
had increased during the last three or four weeks, until they had 
now got to about 8 per cent. of the total amount travelled. Of 
course, they got more from the first than from the third-class 
passenger. All of this would be regulated in accordance with their 
experience. If they found that the people did not require the 
first-class cars, they would take them off. In regard to a reference 
to overcrowding, the Chairman said that it was to their advantage 
to do whatever the public wished. The more they pleased them 
the better. 

Mr. Makins asked if the power station was giving every satisfac- 
tion, and he mentioned the smoke nuisance matter, about which 
there had been something in the papers. 

The CHAIRMAN said that they would see more in the newspapers 
regarding the smoke nuisance than at the station itself. Chelsea 
was not in the habit of having tall chimneys and big engine power. 
They had reduced their smoke to the merest minimum, and if they 
saw photographs of those smoke stacks it would surprise them to see 
the small amount of smoke. They had the best apparatus that was 
made in the world. The power house was a complete success except ` 
for the noise, and that the Westinghouse Co. was now using every 
effort to do away with. 

Lord FARRER seconded the adoption of the report, and it was 
carried. 

The retiring directors and auditors having been re-elected, the 
meeting became extraordinary, and passed an alteration in the 
articles of association. 


Eastern Extension, Australasia and China 


Telegraph Co. 


THE report for the half-year ended June 30th, 1905, states that the 
gross receipts during tbat period have amounted to £348,850, 
against £300,058 for the corresponding half-year of 1904. Working 
expenses, including £21,457 for maintenance of cables, absorb 
£135,950, against £141,707 for the corresponding period of 1904, 
leaving a balance of £212,900. From this is deducted £3,384 for 
income-tax, and £14,615 for interest, &c., on debenture stock, 
leaving £194,900 as net profit for the half-year. After adding 
£22,181 brought forward, there is an available balance of £217,081. 
Two quarterly interim dividends of 1} per cent. each, amounting 
to £75,000, have been paid for the half-year, leaving £142,881, of 
which £100,000 has been tran«ferred to the general reserve fund, 
and the balance of £42,081 is carried forward. The tariff for tele- 
grams transmitted between Japan and Europe by this company's 
route was reduced on July 1st last from 5s. 8d. to 48. 10d. per word, 
making the rate the same as by the Great Northern Co.'s foute ria 
Russia. ! 


Rosario Electric Co. 


THE report for the year ended June 30th last, states that the 
balance at credit of profit, and loss account is £11,293, to which 
must be added the amount brought forward, £913, making a total 
of £12,206. The directors propose to allocate to amortisation of 
concessional rights £500; depreciation on buildings, plant and 
machinery, £1,981 ; and on tools, stores and furniture, £82; writing 
off half of the expenses of ixsuc of 8,000 preference shares, £1,267 ; 
a id after paying a dividend of 3s. per share on the ordinary shares 
there remains to be carried forward £2,667. The number of 8-c.P. 
lamps connected, including theatres (about 11,300 lamps), at June 
30th. 1905, was 67,994. In view of the continued demand for 
lighting and power, the directors have ordered a fifth steam dynamo 
of 500-kw. capacity and accompanying boilers and accessories. The 
old station plant is still partially in use for serving the street 
lighting. It will be necessary to increase the capital of the com- 
pany very shortly in order to meet the satisfactory expansion of 
business. Mr. Western, a director, is now in the Argentine 
Republic. } 


^ 


Richardsons, Westgarth & Co. 


THE report for the year ended August 25th, 1906, states that the 
profits shown in the accounts, after maintaining the buildings and 
machinery in a condition of thorough repair at a cost of £18,384, 
amount to £75,373, to which bas to be added the balance brought 
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from the year to August 25th, 1904, £16,635— £92,008. The direc- 
tors now recommend a balance dividend on the preference shares 
at the rate of 6 per cent. per annum and a dividend on the ordinary 
shares for the year at 6 per cent. per annum, setting aside for 
depreciation £15,000, placing to reserve account £10,000, and leav- 
ing to be carried forward £6,758. The new turbine works and new 
brass foundry at Hartlepool, new iron foundry at Middlesbrough, 
and the ,boiler-shop extension at Sunderland, are now completed 
and fully employed. 


Anglo-Portuguese Telephone Co. 


A CIBCULAR has been issued to the share and debenture stock- 
holders, in which it is stated that since the installation of the 
common battery system in Lisbon a great improvement in the 
service has taken place. The number of subscribers continues to 
increase. Three new exchanges, Caxias, Queluz and Cintra, have 
recently been established ; the work of installing exchanges in 


Almada and Barreiro on the south side of the river has now been - 


commenced; and the necessary permissions for laying the cable 
under the River Tagus to connect these places with the central 
office have been obtained from the authorities. In Oporto, the 
reconstruction of the system has been followed by a steady increase 
in the number of subscribers, and the future prospects in this place 
are also distinctly encouraging. The relations of the company with 
the Government authorities continue to be most satisfactory. The 
proposal of the company to establish telephonic communication 
with the south side of the River Tagus has been cordially received, 
as it supplies a want which has long been felt. The issue of 
£50,000 5 per cent. debenture stock sold to the Consolidated Elec- 
trical Co., Ltd., in April last, for £45,500 was all subsequently 
paid for on the due dates. The proceeds have been applied by 
this company to the redemption of all outstanding debentures of 
earlier date, the debt due to the contractors has also been dis- 
charged, and the balance (£10,162) has been invested temporarily 
in short date Colonial Government bonds, pending its requirement 
for the extension of the company’s telephone system in Portugal. 


Parsons Marine Steam Turbine Co. 


THE directors’ report to June 30th states that since the last report 
many important orders for turbine engines have been executed by the 
company. Further orders have been received by the company for tur- 
bine engines, and are at present in progress, and a number of turbine 
engines are being manufactured under licence from the company by 
various firms. The company has disposed of its original shares in 
Parsons’ Foreign Patents Co., Ltd., for a sum received in cash, and 
certain new shares which carry an interest, which the directors con- 
sider of considerable value. The accounts show a profit on manu- 
facturing and from royalties, &c. (after providing for depreciation 
on buildings, plant, and machinery, and for experimental work and 
for renewal of plant, &c.), of £25,513. Adding the sum brought 
forward from the last balance-sheet, the amount available is 
£27,572. The directors recommend the payment of a dividend of 
7k per cent., frec of income-tax (which, with the interim dividend 
of 24 per cent. already paid, will make 10 per cent. for the year), 
carrying forward £6,772. 


- 


Western Telegraph Co. 


THE directors’ report for the half-year ended June 30th, 1905, says 
that the revenue for this period amounted to £283,360, and the 
working expenses to £116,666. After providing £14,146 for deben- 
ture stock and debenture interest and sinking fund, and £5,137 for 
income-tax, there remains a balance of £147,412; to this is added 
the sum of £3,892 brought forward from December 31st last, making 
a total of £151,304. A quarterly interim dividend, amounting to 
£31,190 has been paid, £60,000 transferred to the general reserve 
fund, and £5,000 to the maintenance ships’ reserve fund. The 
directors now recommend the declaration of a final dividend of 3s. 
per share, making, with the interim dividends, a total dividend of 
6 per cent. for the year, and also the payment of a bonus of 2s. per 
share, both free of income-tax, which together will amount to 
£51,983, leaving a balance of £3,132 to be carried forward. The 
dividend and bonus will be payable on November 2nd. 
much regret that the directors have to announce the retirement of 
their esteemed colleague, Mr. W. S. Andrews, through ill-health. 
The Right Hon. Lord Balfour of Burleigh, K.T., has been elected 
a director to fill the vacancy thus occasioned on the board. 


South Laneashire Electric Traction Co. 


Tue Financial Times says that this company, which for some time 
bas been in the hands of receivers for the debenture-holders, has 
recently assumed a new phase. The company's undertaking was 
advertised for sale and a date fixed for the receipt of tenders. On 
the day following this date a meeting of the debenture stock- 
holders was called by the receivers to take their views upon the 
tenders received and to consider the position generally. At this 
meeting it was explained that two tenders only had been received 
for the property, and after considering the position generally, the 
debenture-holders present in person and by proxy asked the Court 
-to accept the tender of the Hon. Arthur Stanley, M.P. (a large 
debenture-holder and a director of the company)—notwithstanding 


It is with 


that the purchase price was below the reserve price fixed by the 
Court—for the assets covered by the debenture issue at the price of 
£150,000, upon Mr. Stanley undertaking to offer to the obher 
debenture-holders, ratably to their respective holdings, the right of 
participating on the same basis as himself in any company’ which 
might be formed to take over the said assets or any other dealing 
which might be made therewith. The Hon. Arthur Stanley now 
proposes to form a new company, and has invited the debenture- 
holders, in accordance with his undertaking, to participate on the 
same basis as himself in this formation. It is stated that about 95 
per cent. of the debenture-holders have responded, and agreed, to 
come in. The property consists of a light railway between Liver- 
pool and Prescot and the South Lancashire tramways between St. 
Helens and Hindley, Atherton, Leigh, Bolton and Tyldesley, 
already constructed. The company has also powers for lines not 
yet constructed, which will connect the existing lines with Man- 
chester, Bolton, Warrington, Newton-le- Willows and Earlestown. 


Westminster Electric Supply Corporation. 


A MEETING of this corporation has been c*lled for Tuesday next, 
at 11.30 o'clock, at Eccleston Place, to consider a proposal to 
increase the capital from £800,000 to £2,000,000. The resolutions 
to be submitted read as follows :— 


1. That the capital of the company be increased from £800,000 to £2,000,000, 
by the creation of 240,000 new shares of £5 each, of which 90,000 shares be 
issued as ordinary shares, and 150,000 be issued ns preference shares carrying 
a cumulative preferential dividend at the rate of 44 per cent. per annum, and 
ranking pari pasae with the 60,000 preference shares authorised by special 
resolution passed and confirmed on the 4th and 19th days of Deceinber, 1901, 
and that any preference shares thereby authorised and unissued shall be issued 
upon the terms of carrying dividend at the rate of 44 per cent., instead of 5 per 
cent. per annum. 

2. That the directors be and are hereby authorised at their discretion out of 


the balance of the reserve fund for the time being and the balance of revenue 


carried to the general balance-sheet as on December 3lst, 1904, to divide 
between the holders of the preference shares issucd prior to the date of this 
meeting, rateably in proportion to the amount paid on the preference shares 
held by them respectively, the sum of £15,640, free of income-tax. 

3. That if the holders of preference shares consent to the reduction of the 
dividend thereon, 3,128 of the preference shures unissoed be offered at par to 
the existing preference shareholders for subscription rateably in proportion to 
the number of preference shares held by them, on the terins that such 3,128 
shares shall be paid up in full on allotment, out of the sum provided by the 
previous resolution, and carry a cumulative preferential dividend at the rate of 
44 per cent. instead of 5 per cent. per annum. 


The object of the resolutions is to provide for the further capital 
that may be required from time to time during the remainder of 
the company's concession, which is estimated to amount to 
£1,000,000. The capital expenditure so far has been £1,085,000 ; 
the issued capital in ordinary and preference shares has been 
£690,755 plus £250,000 of debenture stock, making a total of 
£940,755. 'lhe proposal embodied in the above resolutions will 
ensure the raising of such new capital at a lower rate of interest. 


Brunner. Mond & Co. Ltd.—The directors have 
declared a dividend on the ordinary shares for the past half-year 
at the rate of 35 per cent. per annum. The directors will propose 
to apply a portion of the reserve fund to paying a special dividend 
of 334 percent. on the ordinary shares, payable in cash or in £1 
ordinary shares at par. 


South London Electrie Supply Corporation.—The 
company announces that the sales of current for the quarter ended 
Michaelmas last amounted to £17,577 against £16,755 for the corre- 
sponding quarter of last ycar. 


Edison & Swan United Electric Light Co.—The 
dividend warrants in respect of the dividend declared at the 
meeting on October 12th last, will be paid on Thursday, 
December 1st. 


7 1 : : 
Stock Exchange Notices,—The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 

County of Durham Electrical Power Distribution Co., Ltd.—20,000 5 per cent. 
preference shares of £5 cach fully paid, Nos. 1 to 20,000. 

Lisbon Electric Tramways, Ltd.—500,000 ordinary shares of £1 each fully paid, 
Nos. 1 to 500,000; 425,553 6 per cent. cumulative preference shares of £1 each 
fully paid, Nos. 1 to 425,563; and £500,000 5 per cent. mortgage debentures of 
£100 each, Nos. 1 to 5,000 (registered). p 

Montreal Light, Heat and Power Co.—170,000 shares ‘of $100 each fully paid 
of the capital stock (Montreal certificates). 


NAE 

Metallic Seamless Tube Co.—The annual meeting 
was held at Birmingham on 20th inst. Mr. W. Neale, the chairman, 
contrasted the present position of. the company with the situation 
some time ago, and congratulated the shareholders on the improve- 
ment and the satisfactory prospects. For once he had to offer no 
apology for the absence of a dividend. "The business was increasing 
largely and they had had to introduce fresh capital. 'The seconder 
of the resolution (Mr. G. Yorke Iliffe) said that the company was ' 
one of the very few tube-making companies which were working at 
& profit. 


Cape Electric Tramways, Ltd.—A meeting of this 
company was held on Wednesday to consider a resolution autho- 
rising the directors to raise a sum not exceeding £200,000 by 
debentures, as already mentioned in our columns. Sir Charles Euan 
Smith, who presided, explained that the money was needed for . 
relaying the line, and also for extensions to Builengraph. Mr. 
Rommell, the manager, said that the lines wore out quickly in 
consequence of the streets being washed with salt water, and owing 
to the dust storms. The resolution was carried after some opposition, 
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ELECTRIO TRAMWAY AND RAILWAY STOCKS AND SHARES. 
T ; See SP 
RAFFIC RETURNS Wednesday evening. 
-——--———-- .—-——-—- MarKETs remain in a slightly nervous condition, sensitive to every 
variation in Lombard Street and apprehensive of unknown 
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Ilford .. e. 21} 81074. 85 30 | 14,689 4 922 a 7 per cent. Preference fell 4, and so did City of London and 
D |» 18 | 21 — 37: 3,505 — 761; S5 .. Edmundson's 6 per cent. Preference, the inference being that the 
Ire of Thana E 2 De — is re aie = nae se e interest upon all of these may be lowered if the Westmiuster's 
Kirkealdy .. — ..| ,, 1s d i | T5, .. suggestions are carried. Charing Cross Ordinary lost § of their 
TED OEC EE Ee » 19 125 +39 last week's improvement, while County of London's rapid rise 
Pecks $5. 2 [29 od 895 + 8 tempted realisations, with the result that the price fell 4 to 10 
Liverpool ..  ..! , M 104 | 41 middle. St. James's Ordinary are the same fraction easier at 144, 
o gi ie Oeo OT 61 + 4g although the 7 per cent. Preference, paradoxically enough, added 4 
Manchester. i bo es to9. This is the solitary improvement in the list, except for a 
Newcastle SEE oe d hardening of a couple of Debenture stocks. 
Supe e e| » A 14°5 | +15 Interesting particulars for London travellers are contained in the 
Plmouu 25. ej mre 2970) 5& ^ third annual report of the Underground Electric Railways Co., 
Pontypridd .. e| ,, 91 85|7 although essential details with regard to finance are extremely 
E ME E 2) 145|.. meagre. The Baker Street and Waterloo line should be open six 
Hochage c 1s fep ose m g|;'g months hence; the 4 per cent. Debenture stock, we may add, is 


Salford — ..  ..| , M 
Scarborough well 335 
Sheffield .. e.» B 
{Southampton | 4 18 
Southend-on-Sea ..| July 26 
Stalyb'dge,Hyde,&c. | Oct. 14 
Stockport .. | » 18 


. quoted par to 102. The Great Nortnern, Piccadilly and Brompton 
45|.. line will, it is-expected, be open at the end of 1906, and the 
un 85°75 |-1:5 Charing Cross, Euston and Hampstead a few months later. Quota- 
6-25 | °° tions for the 4 per cent. script of each, with £75 paid, are 754 and 
31 |.. 75 respectively. The Underground Electric Railways Co. has an 


{Sunderland e 0? gg i authorised amount of 7 millions sterling in igiene. notes, of 
Swindon  ..  ..| , 18 44:7 which £3,599,200 are issued, and not the whole amount, as some 
Tenno n n 18; 8'81: .. financial critics appear to imagine. The price is about par. 
werrtegron "qaom. 5 | 490 SR, Manufacturing shares are rather better on the whole. British 
Wolverhampton ..  , 18 607 Insulated rose to 7, and Callender's to 114. Belliss & Morcom have 
| not changed, despite the lamented death of Mr. Belliss. The works 
| at Edgbaston were closed last Saturday, upon the occasion of the 
Cen. London Rly. > Oct. 21 8 LE funeral. 
aln on. Ss ee 625 ., Eastern varieties went better, in the Telegraph market, “ China” 
G. N. and City Ry.” 2 — shares adding 10s. to their price upon the issue of a very satisfac- 
L'poolOverh'd Riy. |, 22 687 |. tory report. Eastern Telegraph stock rose a point, and Direct 


7 
Mersey Railway .. 45, United States Cable shares are 10s. harder. The Anglo-American 


| 
| Telegraph stocks} are virtually unaltered, but Western Telegraphs 
, rose 10s. also by reason of the issue of a report speaking of Bie 


stantial progress. In the Telephone section, Monte Video y 
* Compared with the corresponding period of 1904, + One week only, shares are the only ones calling for attention, with their advance 


t Includes horse and other receipts, of $, to 34. The Preference stand at the same price, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


E an 
TELEGRAPH AND TELEPHONE COMPANIES. 
Stock : |. closing Closing | i 
nds nded 
Present NAME. PaA Dividends for hei last quotations T x or 


š 
- 


34,800 African Direct Telegraph, 4 % Debs... - ..| 100 
95,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25,000 10 


Z 
woe and 
[d 


z 


$ 
R 
i 
2 


we 
ec 
p 
e 
| 
pi 


| Do. do. 
15,0091 | West African Telegraph, Shares € "m eT 
30,000 & 59,001 to 69,008 


119,100! Do. o. 5 % Debs., Nos. 1 ,250 Red. 100 N 
763,590 | Anglo-Ame can Telegraph +s pts 8! Stock 23% 298.8 | 60 — 62 xd 
8,118,210 | Do. do. do. 6 % Pref. .. | Stock 54% ' 685.8 | 1 1094xd 
8,118,210 Do. do. do. Deferred . | Stock il ‘ 1 1 
p 44,000 | Chili Telephone, Nos. 1 to 44,000 PE 5 6 8 96 . 7 1 
1,992. 8501 Commercial Cable Sting. 500 year 4 % Deb. Bk. Red. Stock | 4 4 & P 97 — 99 
16,000 Cuba Telegraph | . m da s i .. | 10 64% 5 5 965 9— 
6, : 0% Pree S 10 % 104 1095 m 
.j2980 | Direct Spanish Telegraph, Ord. ewe 4 96 4% | $293 £ 
( 6,000 . do. 10 % Cum. Pref. 10 g 10 10 | 10 9,5 9 
‘ 80,000 Do. do. . 4% Debs. sE 4 4h 43 44% $ 100 —108 
60,7101 | Direct United States Cable  .- " x» è % 8 ri 8 %8 12}— 12łxd 
7450 | Direct W. India Cable, 44 % Reg. Deb., 1 to 1,200,R. any, | 44 44% 100 —102 
4,000,000 Eastern Telegraph, Ord. Dey EN ox és A A he A e E ee xd 
pnm Do. ‘of Mort. Deb. Stock Red. -. 4 4 4 & 4g | 108 —110 
300,000 | Eastern Extension, Australiasia, and China Tele. q q 7 96 6 X 199— 14ixd 
602,400 è gy, Deb. Stock .. ea E 4 4 4 96 4 %§ | 106 —108 
300,000 East & 8. Afric. Tel., 4 % Mt. Db., 1 to 8,000, red. 1909 4% 4 4% " 994—1014 
200.000} | Do. 4 Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 4% 4 4% : 1014—1084 
180,387 | Globe Telegraph and Trust | --, ^ — 7. ae £3 54 53% 10;— ll 
130,887 s do. 6 % Pret. M zs 6 % 6 6 & 144— M 
150,000 ten Mod. Beachy ot Copan ot M we 12496 | 15 24 ` 85: A; 
ifax an ermudas e, st Mort. = 
46,500 Doba, within Nos. 1 to 1,200, isl 44% 4% |: 100 —102 
17,000 Indo-Euro Telegraph m js sè i 10 96 18 96 s "i 
72,680 .|9Monte Video Telephone Co., Ltd. Ord. -- 8 96 1% 23 = 
1,983,333 National Telephone, Pref. Stock sso tee 6 96 6 6 %8 112 —113 
19050607 |3tDo. do. Def. Stock : 439 b 5 o% 107 —108 
$040 | Do. go 6% Cum. lst Pref 6% 6 gay | 13—15 
15000 | . Do. do. 6 % Cum. 2nd Pref 6 & 6 6 %3 12 — 13 
950000 | [ Do. do, 5% Non-cum. 8rd ©» 1 to 250,000 5 5 5 968 68— 
2,000,000 Do. do. 84 % Deb. 8tock Red. 8396 84% $a 98 —100 
1,689,593 Do. do. 4 % Deb. Stock Red. - 4 96 4 oe 104 —106 
119,313 Oriental Telep. and Elec. 1 to 171,504, fully paid 6 96 63 6% -— 18 
50,000 Do. do. do. 6 % Cum. Pref. — 6 & 6 6 Yo 1a— ly. 
100,000 | Pacific & European Tel.,4 o Guar. Debs., 1 to 1,000 4 4 es 100 —103 
118891 | Reuters — .- | rust ce « « n 5 5 5 968 11— 
3.287 | Submarine Cables Trust - s T 6 6 EMT 195—128 xd 
58,000 | United Rivex Plate Telephone e a es q 8 2 | vs 7— 
0,000 | De. rer Ram. Pret., Nos. 1 to 40,000 5 % 54 | oe : 
£4 Deb. . e 0 07 5 655)! e 110 —112 
9 4 
4 
1 
b 
E 


30,008 | W. Coast of America, 1 to 4 
150,000. | Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. 4 100 —102 
201,930 Western Telegraph, Ltd., Nos. 1 to 207,990 ee 7 e? 14 — 144 
15,000 Do. o. 6 % Debs. 2n series, 1906 5 sè 101 —103 
380 | Do. do. 4% Deb. Stock Red. -- 4 is 1094—1043 
B8,821 | West India and Panama Te egraph .. "T 2 i " — € 
84,563 Do. do. 696 Cum. lst ef. se d 1 A . — 9 
4,069 6 $ Cum. 2nd Pret. Ni , 8t 
80,0002 5 % Debs., Nos. 1 to 1 5 96 x 
| 
ee 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | | | 
250,000 Anglo-Argentine Trams, 260,008 to 430,007 .. e 5 -— 8% | 6968; 85,— 8 s ap-— 81à + 3 
1,300,035 Do. 5) % Cum. Prefs., 1 to 260,007 .. 5 5 96 5 96 | 9376 &— 6i 6b z 
206,600 . Do. Permanent, 6 'X, Deb. Stock, 1888 | 100 6% | 6% |6 % | 141 —144 141 —144 | 
200,000 ` Auckland E. Trams., 5 % 1st Mort. Deb. Stock .. | 100 Bs 5%, | 5% | o | 104 —106 ; 104 —106 = | 
530,000 | Babcock & Wilcox, 1 to 530,000 om oid aan o nA 12075 16 96i | g3— 4 xd'  8i— 4 | | 
100,000 Jo. o. 6% Cum. Pref., 1 to 100,000 .. , 1 <a | 65, | 6% | 6% | S duxd, dle lýs e. 
1000 British Aluminium 7 % COS: eo ae ee EE. 3 QE se 5 s) (Oy 0 | 5l c 
90,000 | Do. do. «A 6 % Cum. Pref. .. iu 5 Nil | Nil : Nil | ae 4 A EET "OP 
20,000 | Do. do. 4 Funding Certs. oe ee 6 | ,-* oe | ee l ° 2 9i 9 ais 
300,000: ` _ Do. do. 5% ist Mort. Deb. Stock Red. Stock : 5% | 5% | 5% | . | 100-104 | 100 —104 ME ap 
300,000 | Britisy Columbia E. Rail Def. Ord. Stock .. : | a ae 6 "o 6 96 | 126 —-)129 —. ^ 196 —129 | 
300000 | Do. 5 % Pref. Ord. Stock M" ey x4 ME. y S ! 595 , 5% i: 109 —112 , 109 —112 ZEE 
115,000 Do. 5 6) Cum. Perp. Pref. Stoc Uno owe 5o | 5€ | 5% | 5 (, + 105 —108 105 —108 
940,400 ` Do. 4j % 1st Mort. Debs., 1 to 6,250 .. i 40 |» o0 | 44% 5 dS | 4h 10) —103% xd 108 106% +2 
220,000 Do. 41 % Vancouver Power Debs., 1 to 2,200 | 100 | ee Se 4% 4io, | 100 — 103 100 —-103 ! T 
220,000 British Electric Traction Cie Pref. 1100 | 8& | 6% | 6% | - — 10 9? 10 | 9 | +3 
156497 | Do. do. 6 % Cum. Pref. ... - 10 gle% 957 | n- 14 11 — 14 | uaj nu i 
3,000,000 Do. do. b % Perp. Deb.Stock .. | Stock | 5% | 5% | 5 96 z 121 —123 12) —128 1929 | 1214 : 
250,000 Do. do. 44% dm Deb. Bidck Red. | 100 |. s 500 4456 Wm yy —101 99 —101 1003 a 
100,000 , British Insulated and Hels re Uo ul] 8 10% go, 895 | BAS 6)— 7 C— "3 | + 4 
100,000 | Do. do. 6 um. Pref.  .- " | 5 | 6% : 6 % | 6% | 6%8 51— ör bi— 6i EET 
,000 Do. do. 44 % lst Mort. Deb. Red. | 100 ` ay | 44% 1 % | ABA 103 —106 103 —106 | 
212,000 British Thomson rouse 6* 44 5 1st SONA m" 100 __ | lodio 6446 ' 4405 | gg —- 100 GB - 100 y on | as | 
€ British Westinghouse 6 % Pref., 1 to 200, and ! " wo oo ND 2 (4 |^ gu $ i | 
2 000,000 a | 215,001 to 415,000 j H) ! l Ü ! Ni | ee ! 2x - 2s 28 | oe | vow | 
1,016,353 ^ Do. do. 4% Mort. Deb. Stock —-- | 100 1495 ! de 4% | 8 - 89. | g — 89 1o 007 | 
50,000 «Browett, Lindley & Co., Ord. .- m ee T £l | Nil | Nil | Nil | oes S&— t T. | n Lge i "m 
50,00 | Do. do. 695 Cum. Pref... £1 Nil | Ni | Nl | e | 146 to 15/6 14/6 to 1 | a oe 1 
105,731 Brush Electrical Engineering, Ord., 1 to 105,731 .. 2 .C« Nil Nil | Nilo e oC j— 1d | à— | ORE 
150,000 | Do. Non-cum.6% Pref... — *- 2 1069, , § y 6% | aea Ww 1i ' u- Hd . |! " 
125,0001 Do. 43 Perp. Deb. Stock ^. Stock | 4 y^ | 4% | 4MO6 5 o | 93 — 91 , 993 — 97 | 95 | 
125,0001 Do. 4h ^; Perp. 2nd Deb. Stock | Stock | 4%% 49% 44% ia 78 — 8l | 7 — 81 qu | 
500,000 , Buenos Ayres & Belgrano, 1 to 100,000 " - | 05 0) e, 97m 4% - 31 — M yip — it e] i 
200,000 Do. eA Y 625 Cum. Pref., 1 to 40,000 5 1 007 54, 065 E ae | : poi 0k— 5!: xd i +A 
137,500 Do. « B" do. 1 to 27,500 sk 69, 6% Uo d ee | - PBYxd' . | | 
311,700 | Do. 5% Deb. Stock. e "00 | 54, 5% | 5 95 106 —108 106 —108 . a d | 
190,000 Do. 5 % 2nd Deb. Stock 53 1000 ` i Bw | 5% 5%, | 102 -- 105 | A02 —105 
525,000 Calcutta Trams., 1 to 105,000 .. Rz e" Sed & 4 se | 6 "5 8 'X T Ag. g— 93 y — Ui " - 1 
103,050 Do. to liito 187,810 .. = e agg "TES aS ML. gi-- ti 84- 9 | -d 
350,000 Do. 44 % Ist Deb. Stock Uo 06 0 ue | T es s AX s% | 107 — 109 107 ---109 - 
35,000 Callender's Cable Construction shares a a 5 :1596 | 124% | 124% | Wo lv4— 11 11 — 12 1là , ll. + à 
40,000 i do. 5% Cum. Pref... N E. 59, 5% 5% | 9'» — i &— " 
300,000 Do. do. 44 % 1st Mort. Deb. Stock Red. : Stock 44% | 48% 44 » 4S 5 10 —11 109 —111 1» 10 | oe 
491,222 Cape E. Trams., l to 491,222 . 2s = e Looe 15° 10 kn | Sg 1j— 1d l -— i — 4 
450.000 Castner-Kellner Alkali, 1 to 450, D » "E 1 . 4 “Yo $Y% o 0 &— 1l í— 
230,211 Do. do. 44% 1st. Mort. Deb. Stock 10 — 4X5 0 Hc 442, | 97 —102 67 --102 
1,963,208 Central London Railway, Ord. Stock cU o. Soek 4%, 4% 476 | 4%§ 91 — y3 91 — 93 91 | . 
623,396 Do. do. 4% Pref. Stock ' Btok 4% © 4% 4 & | 49. 101 —103 101 —103 l 
523,896 . Do. | do, _ Def. do... ++ Stock , 4 o . 4% , 4 ^a 88 — BÓ 83 — 84 
1,330,000 City and South London Railw&y oe ‘is .. Stock | 314 | ae | do | 2 958 40 — 42 42 — 4l | 4gà , 328 +2 
85,000 | Crompton & Co. Nos. 1 a OO ca Deb TT 8 5% | 2170 2 MEI là— 16 là— 14 148 . 
o. 8 ort, Reg. Debs. tol ' l E - = 
(00,0000 | 900 of £100, Ho 15$ a1 to 11,000 of £50 Red. p e oe 5%: 5% v | o —10% -9 9 | 7 | 1 


| 


i 1 1 
{ 


p | | | | n ct p 
t Quotations on Liverpool Stock Exchange. 1! ‘Uniess otherwise stated all shares are fully paid. $ Interim dividends. 
ji And bonus of 10s. q From Manchester Bhare List. 


* ' period of nine months. 


_ = --— - - — — = a = -r x "m 
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SHARE LIST OF ELECTRICAL COMPANIRES.-( Continued). i 


e ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. —(continued). 


Btoo : Closi - Closing Business done | Rise + 
Present d NAME D Dividends for the Quotations : Quotations week ended or 
Tesue: i Share. last four years. Oct. 18th. | Oct. 95th. | Oct. 25th, 1905. | Fall- 
t 1902. | 1909. | 1904. | $1906, Highest|Lowest. 
5 10 % d 8)A— 9 xd|  8— 9 in : 3 
260,000 | Dick, Kerr & Co. ad ; e. kg d. 6 i 6 6 — 64 xd 6 — 64 vs : bs 
306,000 Do. do. 696 Cum. Prel., 1 to 61,000 2: b 2 6% | oe r Eog TET P E 
204,150 Do. do. 44 % Deb. Stock ee ee E oe Y, 6 | 8 183— 143 18$4— 1 T a ER 
600,000 | Dublin United Trams. (1896), 1 to 60,000 1 z sE o 15 — 16 15 — 16 , E 
599,700 Do. 6 % Pref. between 1 and 60,000 10 . í % 4 | 99 —101 99 —401 .. . T 
63,400 Do. ROME n E 2 à! xd 97 — 99 a ; = 
300,000 Do. d «B " n ux 100 B a aee NT | 9 — 99 " i «| 
99,961 | Edison & Swan Utd., “A” i PETS Lio 99,361 5 | Ni il Kt es lt E H— 1 ; : x 
"on Do wat she on, ol "in 100 | ty |: i n M 85 — 90 85 — 90 86h | .. i: 
100,0001 Do. 5 % 2nd Deb. Stock ov. Corie, a gd: 100 | 5 6 5 E 92 — 91 -92 — 97 E : 
112,100 | Electric Construction 1 to 112,100 — . 3 | & 4 4 i m of ii af E ; 
31,890 Do. do. 17% Cum. Pref., 1 to 890 | 2 | 7 1 í D 02 — 95 93 — 95 n 
200,000 Do. do. 4% Perp. 1st Mort. Deb. Bk. | Stock | 4 4: i: 2 non À : : 
t fco wp tT a ER LES | a : 
780,000 | Gt. N. & City Rail Pref. Ord. *A ' 4% 1 to 78,000 10 us ed 4 4t oS B | 3, 3 = 
96,000 | Greenwood & Batley 7 % Cum. Pref. : 10 i 9 l ts I i i Ep ls 
80,000 Do. do. Sd Mort. Debs, | ..— ..| 100 | ry | 6% | 5 TOR ae | i Bal Z 
200,000 Henley's (W. T.), Telegraph Works, Ord. ..  .. i 4 5à— 5g | «SA bł i j H 
200,000 do. "Pref. k 4 Hi is 109 —111 109 —111 B3 is "s 
45,900 De. do. ort. Deb. Stock | Stoc : oe 151— 184 164 164 E y d 
50,000, | India-Eubber, ; Qutta-Percha & FERT none ud ue n Y 2 a v W —10 ea r 
800 st Mo e 5s E 
87,500 {Liverpool Overhead (Railway; Ord. ds 10 1k 1g lè ix N- p 2l um = a ‘ E 
10,000 || Do. Pref. £10 paid. 10 5 b X : 4 44 10 1 10 — 1M : B 
600,070 | London United Tass (1901), 1 to 50,007 .. <a 10 dus 8% | : 4401 cme 4—35 E ji 
399,930 Do, do. 60,008 to 100,000 (£4 paid) — .. | 10 M 8 51$ 4 19 91— 108 =: - 
1,125,000 Do. do. 5% Cum. Pref., 1 to 195,000 .. | 10 2 b 5% | 5 | aet iD uM * 
1,881,000 Do. do. 4% lst Mort. Deb. Stock .. | 100 4 : 96 d : - 2 » i 
160,000 | Peebles (B.) £ Co. 6 % Cum. Pref., 90,001 to 40000 | 5 ML da s d- RN ae 
240,500 | Potteries E. Tre., 20,001 to 40,000 & 50,001 to 54,500 | 10 6 % 5% 9'— 9 — 9 » . E41 
210,500 pe 5% Cum. Pref., 1 to 90,000 & 40,001 to 44,500 10 5% : % 101 —108 102° 105 a ` 41 
245,000 Do. 4495 Deb. Stock .. . 100 es ai! ' is E — 85 384— 854 841 
87,850 Telegraph Construction and Maintenance | 12 | 2 & H : e- 1&1 —104 102^ —104 i : 
150,0001 * 4 96 Deb. Bds., 1 to 1,600 Red. 1909 100 4 4 ? 5 l 5 : 904— 1003 994—1004 4 . 
8,599,200 | Undergd. E. R., Lon., 5% Profit Shar. S. Nts... s: ae os % : $i hh 90 — 99 : 13 
540,000 | Waterloo & City Railway, Ord. Stock 100 8495 | 388% | 2% nc. Wo 
San Vett sesso E n | on dede à 
393,330 | Do. e% : E TE a S 3 
246,808 | Do. 4% lst Mort. Deb. Stock — .. 100 : 4% | 49 | op ww "4—'9 
E (ae MO eens 
- E 
ELECTRICITY SUPPLY COMPANIES 
| mur | | 
i | A i go j à 
70,000 .. Bromley (Kent) E.L. & P., 1 to 14,000,  .. «| 157 |. | 52 a 44 bin o. | ET ae 
60,000 | do. % 1st. deb. stock - ! 100 - a P | 9 10} 1 9d ^ s 
gpl Brompton & Kens. Eleo. Lt. Bup., TX 1 to ". : E q4 | 14 e | <a 10 ot 9] | ^ 91 —i 
29 Cum. Pref. | 2 os = 106 "x. ae 
10'783 | Central Electro Supply 4 i % Guar. Deb. Btock ../ 10 44 | 44 4H | UE ey. mer "Roo | 7a 
80,000 | Charing Cross anc Bizant PAN ig, ae e | " | : | A | A- b | 6f 5 bh 5ii J 
80,000 | | Hi ^ 5, B | ga | n 
40,000 ! Do. " City Undertaking "4% Cum. Prt, s | ile Bi. | ti dp va m- A | 4- A | | i 
40,000 : : o e| - "GO ME —106 105 1090 ^ .. 
4 4% .. | 108 —106 108 
ye | Ch ine "Electricity Supply, On jum je 4s, 105 ^ | 6% ' 4 be 6} St à — 65 "Uu 
1500000 | Do. : j % Deb. Stock Red. .. | Stock | 4 4M | 44% 4 i | 109 —1n | 110 —113 a ui | 41 
‘505 | City of London Elec. Lighting, Ord. 40,001—110,096' 10 | 5 6 ICE NE-- E x Tm am 
40,000 ' Do. 6 % Cum. Pref., 1 to 40,000 . 10 | 6 | 8 "e | 1343198 1344 18^ o Set ok 
400,0001 | Do. 6% Db. Stk., Scrip. (iss. at 115) all pd. po | 8 5% | D A : IM ce | ue M ae mu. 
800,000 | Do. 44% 2nd Db. Stk., Prov, Crts.,allpd. / 100 44 4 | 44 (ae Doi =F bt | — 
40,000 ' County of London Electric Lighting, a 140,000 ; 10 | 4 ed od | 193- 12 l ty | a soe 4 
30,000 do. 6 9, Pref., 001 —60, 000 t | 10 | 6 TE PEE | 1ni—1n4 | H-14 1M | .. |. . 
400,0001 Do. do. 44 % Deb. Stock n 4 hi | 4 a 104 —106 | 104 —100 EX. xs QU ons 
950,000 Do. do, % 2nd Deb. Stock .. | Stoc rey 6 | Siw | -i 
70,000 | Edmundson's Electric Corporation, Ord. Shares .. | 6 1 : | 64 ay _ d | 63, | " 
80,000 Do. do. 6 % Cum, Pref.. | : | g i 108 —110 109 —111 | 1094 | +l 
800, 0002 Do. do. 44 % 1st Mort Deb. Sik | 100 | 4à Hi ae sos! Gh xa C Hd 
50,000 d bL iud eem 1 to 10,000 . -l 3 Ee LT 76 P 54 | B — ei rd B — "T bi 
50,000 | Do dd im. Deb. Stock». 2 ae aa J | 46 59 | 100—108 pie at 
65,000 | Hove, 1 to 13, a oe aan 8 ME - DE Jd IM S m 
10,00 | Do. New (£5 10s. paid) ANM Ra" Ru a 95—98 : "wq" a 
71300 | Do. 48% Deb.Btock |. 100 "E EE NU: | re M m | | rd 
96/000 | Wis eee E, cd i reo Stk. | stock | 44 | 4 | HE uon wo. 9101 | | +1 
136,000 0. | a ' — -— e TM 
111,000 ; London Electric Supply Corporation, Limited, Ord. 8 Ni 2d : | vs Aan A u- S E ce i 
60,000 Do. do. do. 6 % Pref. 5 | 6 8% o | A re wou jt 
871,895 ' do. 4 96 1st Mort. Deb. Stk. Red. Stock | 4 4 l Te ; l9] 10 — 1 105; 14 i 
100,000 | Metrop litan Electric Supply, 1 to 100,000 . : Í A | a | = of of Aa de |o. 
76,121 | 4 $ Cum. Pref. 1—T1, 106, "£8 pd. 5 54 4 E y. eme 109 —118 109 118 | 
220,000! ? 1st Mort. Deben. 'Btock ee oe be —100 | 98 —100 ' $ ! 
260, Do. - 8$ X Mort. Deben. Stock Redem. | Stock | 8196 | | Eo NET we D 
950,000 | Midland Electric Corporation, 44 % 1st Mort. are: 100 % 4 : | T ae Pe ee uc 
(385.045 | Newenstleon-Tyne, Lto 57,000, INIERUNT Mm Am 
89,955 as . "M i a or ; AE i : i en 
b — ss 
| 285,045 Do. slg AS "ms : | | 5% | i 4 24e 7 a a =f 1. 
( 89,955 Do. 57,010 to 75,000 .. S uo gu i] * ur ^ mr A NE 
re Notog s cs IS Mort. Deb... |., 100 | 4 & i 2 4% x 98 —100 98 —100 E 
59,000 | o. s | | | a = is | 
92.500 Os ford, A ome mS i e ix | 5 | ds | Ta | T] iD ia arene . jn 
50,000 o e P E t EN E 
40,000 | 8t. James’ and Pall Mall pond Light, ¢ NES 5 | 1d ! 14 | 44 : logs | Mi— 15} | u= 15 Mg a E : i 
20,000 Q. ' | i | Im u ; 
an DOn a arre pua e Deb- Soek Red... 10 | MP | | wu, wa c uU x 
12,000 Smithfield Markets Electric Supply, Ord. 0 | 1 4 ! I q6 — 80 ! 96° — 80 
50,000 Do. do. do. b Deb. Stock | Stock | 4% | 4% | 4 n c N i :ÉC OI "n" 
65,000 ` South London Electricity Supply, L "M Nu : mo dE Zh = » M 
100,000 | South Met. Elec. Lt. & Power Ord... si sani 1 | i Nil , TOS | lá— là | 1 as i 
000 | (Late Blackheath and Greenwich 7 % Pref. . | 1d | Nil | 7 | 1 eu | MP iu eds 
100,000 Det E.L. .Co. 44% lst Deb. p. 100 44% t a uo qum SEXE 
i : 
90,00 Urban Electric CRR y, Ord Cum. Pref. i 5 5 % b | B — 5 b— 5} REPE T 
80,000 |. De. .« 59) | 108 —106 | 103 —105 104) 
110000 (W semaine Electric Sus 3a e Dbi RE Red M in 194° "s 156 i — 193 ot E. Et i | In 
r Electric Supp T T M 
E UA | "P Do. do, 6% Cum. Pref.  .., 6 | 5 & 6 £ 5 a A a | |9 8 | i 


| 


Shares not officially quoted :—Mackay Companies, ord., 47—48. Pref. 754—763. 3 
+ Unless otherwise stated all shares are Tu pee: f $ Interim dividends, 


Bank rate of discount 4 per cent. (September 28th. 1906). 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING SEPTEMBER, 1905. 


ALTHOUGH not such as we could wish, the present returns show sponding imports; while telephone exports and importe are both 
satisfactory features in comparison with those of the preceding diminished in comparison with the previous month. 


month. Thus our exports of electrical wares have increased, ` No telegraph material, registered as such, is recorded in the 

amounting to £101,721, as compared with £98,362 in the month of table, and only a small export of tramway material. 

August, while the imports of such materials have fallen from So far as imports of electrical machinery are concerned, the total 

£115,949 to £103,471 for the same period. The re-exports totalled value for the first nine months of the current year shows a decrease 

some £8,335, which contrasts with £6,148 in the month of August. of over £50,000 in comparison with the corresponding period of 
A glance at the table reveals the fact that a marked increase 1904, and a rather greater decrease as compared with the first nine 

occurred in our cable exports, coupled with a drop in the corre- months of 1908. 


| 
| 
| 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


| 3 E £z "m ES n A T 3 . ge n oS P. : od . 
|B E SP. gii] B | ee] gf | 33 | g | $33 | G.E Pii 
Country receiving exports and importing. | EE d E v E ETÀ E oB g of EB & CE o| $ B- FF 
(Beg! gee 53g E | Be] d$ | $8 | d |39| 353 | dag 
9 d| = $€3 9 9 f 2g 2i3 8 | Aa 
fa |8 [at a la fl ^ | as BA M ME. 
| 
| £ | £ £ £ £ £ £ £ £ | £ | £ 
Russia, Norway, Sweden and Denmark... EM 651 138 87 | 48}... | 447 290 282 st 
Germany  ... ea Ta oes $5 oss 94 es 9 6 217 | 375 | ... 41 se. 4 
Netherlands... pst id 13 194 574 | S7 E o 302 400 4 11 ee 
Dutch Borneo and india Possessions ... is T es 26 | 44 | 350 13 T Gy x 
Belgium  ... Eis iss vii zs T 255 560 "e. d i se 69 16 630 is 
France " ICE ee ee 383 25; 71 " 20 493, 193 » t 
French Indo-China jn ms Un us 22 Mee TE see ss m eis 
Portugal, Portuguese Africa and Indies... dst 154 56 20 34 Ded 815 8 35 84 "m ; 
Spain and Canary Isles ... ; 2 oh 102 182 253 59 Es 2,789 A " 27 is 
Italy and Austria-Hungary = T" TM 10 30 ade S 350 4 75 is ne 43 
Greece and eve cae iie es Hs a "e 23 v v 12 e m m ub 
Turkey and Persia .. T^ o sia T eu e - "n ies 92 M 3 38 
Egypt = iis is s iss 94 56 80 50 38 40 36 is 56 80 
China and Siam ... m di ids — 36 ' 95 739 X 12 327 9 ad em dee 
Japan en re -— 135 | 1,967 " t 245 220 is 9 ie ts 
U.S.A. , Philippines and Cuba... Sy n 113 ies 57 187 40 | 2,521 19 m p 94 
Mexico Colombia and Uruguay ... ue es 250 | 1,310 25 E 25 | 149 SA ee 
Chili... eid eae E bbs E Ta 162 | 1,286 103 168 hx 60 68 3 89 27 
Brazil " is " sie bo: he 243 81 42 106 5 | 2,722 m M E 355 T 
Argentine ... us s 812 338 281 546 540 372 459 20 848 | 1,940 227 
Channel Isles, Gibraltar and Malta es er, 285 384 13 72 260 | 1,826 ve B 37 en 
British West Africa TE al say 11 TE 46 25 “iat 466 4 ee Ts 
Cape of Good Hope Y 2m ior . | 1,474 | 5,891 348 463 8 | 5,647 229) 66 en 
Natal.. 922 | 1,359 | 1,339 364 498 | 1,800 | 223 "ELI. 343 
Zanzibar, Brit. East Africa, Mauritius and Aden 6 36 e m - 875 Lu b 211 
India...  .. . |] 4,153 110,257 | 3,380 | 2,415 | 422 | 5,040 | 383 11 90| 275 
Burmah - oe oe 102 212 2 E 3 19 he. A ETT 
Ceylon : eng bis M" | un 102 T dV 28 14 30 — 
Straits Settlements and Labuan .. m do 145 15 604 a 144 445 13 64 93 
Hong Kong .. ae yis ues sa 60 | 2,275 475 TE 75 | 18 re 3 116 
West Australia T -— ise 92 | 48 140 45 209 463 52. 
South Australia 144 417 52 6 9 155 34 - 
Victoria " 35: vi a oe ..1 922 180 45 "- 104 8 30 
New South Wales — .. — ..  ..  ..| 1568| 575| . 57 194 | 867 | 593 | 117 
Queensland .. - N is n Wu ^ Xe 17 7 9 45 | F 
Tasmania  ... iss nd des Un ma | ss 197 i ids 555 41 £e | Se 
New Zealand esse ses. eee 0 189 | 213 | 542 | 115| 185| 1319 | 108 415 | 
Canada ; x TE xu 17 33 —€ 148 130 Dos 3 n 
British West Indies and British Guiana ME 230 "M 56 ed oe bed 1 ie I 2 L 
l Total,-£ |13,658 | 27,684 9,847 | 4,849 | 4377 31097 | 2,724 | 90| 3,653 | 3,575 | 227 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
| £ | £ | £ | £ | £ £ | £ | £ | £ | £ 
Norway, Sweden and Denmark ... e ies 38 eat oa ; | 122 T 2,303 53 | E ns ! 6,498 : | nee 
Holland  .. ios is és sis .. | 9,472 319 , 1,591 74 ee 639 | .. . 2,878 | 656! ~.. su 
Germany ..  ..  .. 0. e — | 6,214, 1015 | 619 | 805 | ... | 9,7900 | 846| 281/ 1643  .. | .. 
Belgium  ..  ..  .. 0.  .. a.. (11885 | 1038 | 115| 1,620] 480) 7,212 | 120. 724; 994| .. | .. 
France eese e se se se | 0,776 |. 167 ; 1,446 | 203 | 632 | 5120 | 189 | 2,132 = 90 9. _ 
y RS san us aren we eee vas "m s sieve sam TT pss 7 en 
United States ers se se s. | 4300 | 223] 203 | 315 88 |11177 97 63 27 119) .. 


Total, £ | 38,685 | 2,762 | 4,034 | 3,199 | 1,200 


36,244 | 1,305 | 6,086 9,838 | 119 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


: £ £ : £ £ £ £ £ £ £ £ 
Various countries, mainly as above 1,511 179 | 206 31 .5,259 110 23 .955 61 
ToTAL EXPORTS: | TorAL Rx-ExPonrs: ToTAL IMPORTS: 
£103,471 | £8,335 £101,721 


NoTE.-—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
' third columns contain many amounts relating to ‘‘ goods” otherwise Mnolassified, the latter, doubtless, conainting of similar 
materials to those appearing in S cd: columns. 
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ELECTRIC SIGNALLING ON THE GREAT 
NORTHERN AND CITY RAILWAY. 


ALTHOUGH the automatic operation of railway signals by electricity 
has not made much progress on British steam railways, owing to 
considerations which have often been discussed in our columns, 
this is by no means the case in connection with electric railways. 


Indeed, the adoption of automatic electrical signalling in this — 


country may be said to date from the inauguration of the first 
overground electric railway, for it was on the Liverpool Overhead 
Electric Railway that such a system was first installed—more than 
12 years ago. 

The conditions of working on a self-contained electric railway, 
due to to the absence of junctions and to the simplicity and 
uniformity of the traffico, are peculiarly favourable to the use of 
automatic signalling, and hence it is, no doubt, that the latter has 
been adopted on the Great Northern and City Electric Railway. 
The work has been carried out entirely by Messrs. J. E. Spagnoletti 
and Co., of Goldhawk Works, a firm whose name is intimately 
bound up with railway signalling, and whose experience 
in the use of electric locking is unique. Messrs. Spagnoletti 
carried out the electric locking equipment of the City and South 
London, Central London and the Metropolitan Railway, 
under their own patents; on the Great Northern and City 
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Railway, the work was done under the combined patents 
of Messrs. J. E. Spagnoletti, R. P. Brousson, and A. H. Binyon. 
' The installation was carried out under the direction of the engineer 
and traffic manager, Mr. R. P. Brousson, whose experience on the 
Central London Railway enabled him to introduce valuable im- 
provements, resulting in a marked decrease in the number of 
failures récorded, as compared with previously existing systems. 
We are informed that this successful collaboration has led to the 
formation of a company by Messrs. Spagnoletti & Co. and Messrs. 
. Pearson & Sons (the contractors who’ built and equipped the rail- 
way) to exploit the system as now perfected. Messrs. Spagnoletti 
were represented on the work by Mr. A. H. Binyon, one of the co- 
patentees. The mechanical work in connection with the points and 
crossings was carried out by the Railway Signal Co., of Fazakerley, 
Liverpool. 

The following is a brief description of the arrangement em- 
ployed :—The system is operated by two independent methods of 
control, viz., the 100-volt control, which operates the signals them- 
selves, and the 500-volt permissive control, which gives the signals 
permission to operate. The actual working of the signals is governed 
by a track circuit and by the position of the trains. | 

Signals at Automatic Stations for Through  Traffic.—Simple 
direct working relays are placed across the track rails at one end of 
each section, and the current is fed in at the other end of each section 
at a pressure of about 3 or 4 volts. This current is supplied from a 
100-volt generator at Highbury Station, and the pressure is reduced 
by lamp resistances between the 100-volt main and the track. The 
control solenoids worked off the 100-volt circuit are fixed in suitable 
cases in each cabin for each signal, and the position of these solenoids 
makes or unmakes certain contacts which govern the red and green 
positions of the tunnel signals. Each signal is interlocked with a 
signal in the rear, by arranging the bottom set of contacts in these 
cases in euch a way that the signal behind the train must have 
dropped to red before the green signal can be given for the section 


which the train has just vacated. The armature of the release coil 
solenoid worked off the 500-volt circuit is placed immediately 


. above the spindle of the 100-volt solenoid, in such a way that. 


unless the armature is pulled sideways by the release coil current 
this spindle cannot rise. - 

The release coils are actuated by the 500-volt positive current 
fed from a brush fixed on the rear coach of the train, which makes 
contact with a treadle placed a certain distance in the section in 
advance of the section, the signal of which it controls. 

Semi-Automatic Stations with Hand-worked Points and Crossings 
for Terminal Junction Working.—The control of the signals from 
the track is the same as for the simple automatic stations. The 100- 
volt solenoid coils governing the positions of the red and green signala 
are also similar in principle, but bave in addition hand-worked 
plungers and the necessary interlocking between the mechanical 
portion of the signal work and the electrical, to ensure that the 
points and the signals agree. 

The apparatus to obtain this locking consists of electrical contact- 
making devices on the point blades; electrical contact-making 
devices on the facing-point locks; electrical contact-making devices 
on the levers for points and facing-point locks in the signal cabins; 
plungers for clearing signals at junctions ; and electric locks on levers 
for controlling signals. 

In addition, block instruments worked off the 100-volt circuit are 
provided for controlling the platforms and portions of the line 
which are governed by two or more signals. These block instru- 
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DIAGRAM OF CONNECTIONS OF AUTOMATIO ELECTRIC SIGNALS, 


ments are provided with a permissive treadle control, worked from 
the 500-volt circuit on the trains, similar to that provided for the 
purely automatic stations. 

General Arrangement of Track Circuits, —The track rails are cut 
up into different block sections by means of heavy oak fishplates 
and vulcanised fibre dividing pieces. "This sectioning is only done 
onone rail; the other is made metallically continuous by means of 
bonds, from one end of the line to the other, on both up and down 
roads. 'The100-volt main feeders, which are also run on both roads, 
are supplied from Highbury station, where there are installed two 
motor-generators, which transform the 500-volt into 100-volt cur- 
rent, which is fed into these tunnel feeders. 

At the commencement of each track section in the direction in 
which the train is running is put a track relay, which is connected 
on one side to the section rail and on the other to the continuous 
rail. Atthe other end of the track section is put the track resist- 
ance, which feeds the insulated track from the 100-volt main. This 
resistance i8 constructed of incandescent lamps, wired in parallel, so 
as to get the required voltage on the track, viz., 3 volts to energise 
the relay at the other end. ' 

The action of the track may be seen from the accompanying 
diagram. The train is approaching in the direction of the arrow, 
viz., from Old Street to Essex Road, and passes into the section 
made by the two fish-plates, 2 and 3; the wheels of the first car 
short-circuit the two rails and cut off the current from the relay 1, 
which demagnetises the coils of that relay, causing the armature to 
break the 100-volt current of the solenoid control instrument 5 
in Old Street cabin. 

This causes the solenoid spindle to fall, breaking tLe spring 
contacts a G, and thereby putting out the green light ; closes the 
spring contacts R R c, putting on the red light ; and also closes 
the treadle circuit 7 of the starting signal s. When this spindle 
falls, it is locked down by the armature 6 at the top of the solenoid 
coil 5. This operation locks the signal 8 at danger, so that there is 
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. pulled off if the rogd is properly set mechanically. 
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no possibility of the signal coming to green behind the train, even 
should there be sufficient rise in the track volts to energise the 
relay 1 again before the train is properly out of the section 2, 3, 
through leakage due to a short-circuit on the collector rail, or to the 
derailment of a train. 

When the train is out of this section, the relay (is once more 
energised, but the signal s does not come to green, because the 
spindle of the control instrument is locked down ; this lock is taken 
off when the train has entered section 3, 4, and de-energised relay 8, 
which cuts off the 100-volt current from the outer home solenoid 9 
of Essex: Road, and closes the R R c contact and breaks the 
G & contacts. As tbe last coach passes the treadle 10, which is 
put some distance ahead of the section 2, 3, contact is made 
by a brush which is fed from tho train, and the current flows from 
the positive on thv train through the contacts c, along the wire 11 
and round the release coils of the starter solenoid 5, at Old Street, 
pulling over the armature, and allowing the solenoid spindle 
to rise, thus breaking the R Rc contacts, and making the G G 
contacts, which put the green light in the starting signals. 

All the signals drop to danger in the event of failure of the 100- 
volt circuit. As regards the 500-volt circuit, if this fails—that is to 
say, if the current for operating the train fails—then the passing of 
the train over a treadle will not energise the treadle, and consc- 


* quently, although the signal drops to red behind the train as it 


should, the signal controlling the section in the rear also remains at 
red. As on electrical lines the failure of the operating current 
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GREAT NORTHERN AND City RAILWAY. 


generally means something wrong with the line, this is a consider- - 


able safeguard, as a failure of this current means that every train 
will have two or three signals behind it at danger, instead of one 
or two as under normal conditions. 

The signalling at Essex Road and Old Street, and the up line 
signals at Drayton Park, are on thisprinciple. At terminal stations 
the signals are controlled by the signalmen using plungers, and are 


road not be properly set, the signals cannot, by any means, be got 
togreen. The signals at Moorgate Street, Finsbury Park, and the 
Yard Junction at Drayton Park are controlled in this way. 

The running of the Great Northern and City Electric Railway, 
from the first day, has been so frec from interruptior as to con- 
stitute what is probably a record, and there can be nó doubt that 
the successful working of the signalling system has contributed 
very largely to this happy result. 


ZÉNOBE GRAMME, 1826-1901. 


AMONGST the names of illustrious inventors and engineers, that of 
Zénobe Gramme will for ever take a distinguished place. Borm in 
1826 at Jehay-Bodegnée, he lived successively with his parents at 
Verlaine, Hannut, and Huy, and during the years 1849 to 1855, he 
settled in Liége. Eventually in 1856 he procceded to Paris, where 
he lived until his death in 1902. In Liége he was merely a simple 
working carpenter, who found time, however, to attend for some 
years evening courses of instruction at the Ecole Industrielle. 
There he obtained that knowledge of physics, and of the appli- 
cation of mathematics to machine design, &c., which was shortly to 
cause such tremendous developments in the electrical engineering 


industry. 


Should the . 


In considering the work of Gramme, one must take into account 
the extraordinary difficulties under which an electrical engineer in 
those days had to labour. "There were no ammeters, no voltmeters, 
no standards of resistance, and no Hopkinson law of magnetic : 
circuite. | | 

We read in the interesting account of his methods of design 
referred to by M. E. Javaux, director of the Société Gramme, 
at the inauguration of a monument to his memory at Liége 
on the 7th inst. (vide l Electricien, October 21st, 1905), that the E.M.F. 
of the machines he designed was compared with so many Daniell 
cells, and the strength of current with so many Bunsen cells, 
and resistances were compared by means of a differential galvano- 
meter, with that of a kilometre of galvanised iron wire, 4 mm. in 
diameter. Again, in designing the magnetic circuit, he endeavoured 
to keep down the volume of copper for magnetisation ; he used the 
term “ Bunsen metres" instead of ‘‘amperc-turns.” He noticed 
also that iron tended to a saturation limit for lines of induction, 
and took this into consideration. 

By sheer experimental acumen he arrived at methods of design, 
which in their essentials differ but slightly from those in use at 
the present time. 

When we consider that prior to the day of Gramme, people had to 
use voltaic batteries of the Bunsen, or Grove, type whenever they 
required a continuous current of any magnitude, we realise that his 
invention of the smooth-cored ring armature and commutator, 


making discovery. His machines were immediately in request for 
the deposition of metals, electro-plating, &c. 

Upon the invention of the Jablochkoff candle, Gramme invented 
his alternator for arc lighting purposes. Here we have what is 
practically a polyphase machine, only in those days the separate 
* phases " were not combined as we use them now. However, his 
machine was again remarkable, since he used a rotating magnet- 
wheel, the windings of the “stator” being of the Gramme type, 
and arranged in a frame surrounding the magnet-wheel as in present 
day alternators. i 

In the earlier part of his life, Gramme did not show any signs of 
great genius, although his sisters were exiremely clever. He was 
inclined to use his hands rather than his head, and so he was 
apprenticed to a enter. Eventually, after attending the course 
of study at the Ecole Industrielle, Li¢ge, he took great delight in 
designing and attacked the problem of dynamo designing, at first 
from the mechanical side. l 

Like many other pioneers, he knew what poverty was, but he was 
gifted with a sunny disposition, and never quailed before difficulties. 
Although he left Liége early for Paris, he never forgot his old com- 
panions, and remained a Liégeois at heart. , 

His life is a most encouraging example of the use which, can 
sometimes be made by- a student, of instruction received in the 
evening classes, and Liége is justly famous for her great electro- 
technical teaching institutions to-day. me 

Liége is right to honour her sometime citizen, or rather in the 
words of one of the speakers at the ceremony, to honour: “The 
workman, the thinker, the inventor.” The monument was carved . 
by the Belgian sculptor, Thomas Vingotte. The widow of Zcnobe 
(ramme occupied the place of honour, with other members of the 
family’ around her, and the Minister of Industry and Labour, 
M, G. Francotte, presided. . 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


(Continued. from page 650.) 


Chloride Battery Improvements, 


THE CHLORIDE ELEcTRICAL STORAGE Co., LTD., have recently 
introduced several important improvements in detail in the various 
eizes of their well-known * R” type cell, the title of which in its 
modified design bas been changed to “s” type. 
now hung from the sides of the glass boxes, and in place of the 
glass rod separators formerly used, a new type of wood separator is 
exclusively employed. This forms a continuous diaphragm between 
plates of opposite polarity, and among other advantages possesses 
the peculiar property of tending to maintain the capacity of a cell 
in a manner which cannot be effected by the older methods of sepa- 
ration. i ] i 


below those of the “S” type, which is not now supplied for smaller 
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Fic. 85.—CHLORIDE Co.’s New LINE oF CELLS. 


outputs than 180 ampere-hours. The Exide negative is used with 
all sizes of plate, from the P.G., measuring about 4 in. x 3 in., to 
the “ D" type, measuring 35 in. x 15 in. We learn that ihe Exide 
accumulator is giving excellent results in electrical vehicje work, 
the board separators enabling it to maintain its capacity to the full 
value it possesses when new, during the whole of its life, so that 
the mileage obtainable from a vehicle after a full charge is not a 
variable quantity. 


Motor-Car Batteries and Lamps. 


In fig. 86 we illustrate an ignition accumulator for which a con- 
siderable demand has lately been experienced by the makers, 
Messrs, C. A. VANDERVELL & Co., Chapter Works, Chapter Road, 
Willesden, N.W. It is known as the C.A.V., and is supplied in 
celluloid case for motor bicycle and motor-car use. In the firm’s 
illustrated list there is also shown an accumulator in ebonite, sealed 
into a strong teak box for motor boats and other service. Another 
speciality is the electric lamp (fig. 87) for motor cycle and car use ; 
it has a special plug switch, a half turn switching on or off. This 
plug can be unscrewed and completely removed. This lamp is said 


Fia. 87. 


to be the only one that gave no trouble in the London-Edinburgh 
run of the Motor Cycling Club last year. An 8-volt. 4-ampere lamp 
is guaranteed to throw a powerful light 50 yards ahead. Electric 
head and tail lights, roof lamps for cars, and portable inspection 
lamps are further among the firm's supplies. Tt may also be added 
that Messrs. Vandervell are shortly putting on the market a com- 
plete electric lighting and ignition outfit for automobiles, which is 


designed to render a car absolutely “self-supporting” for lighting and 
This consists of a patent dynamo intended 
to be driven from the engine, accumulator, electric side, rear, and 
headlights, and a patent coil for use with the distributors now in 
general use on multiple cylinder cars. This dynamo, we under. - 
stand, is designed on a novel principle, and is being taken up by 
some of the principal motor manufacturers. 


The ** Atlas » Indicator. 


The illustration (fig. 88) represents the ‘Atlas ” secure-locking 
indicator, which Messrs. FALK, STADELMANN & Co., LTD., are 


This indicator is constructionally quite 


different from the usual existing patterns. It is claimed to combine 


the advantages of mechanical indicators with those of the pendulum 
For use in ships, trains, and lifts, it is recommended because 


locking type. 
ments, the indicators occupy only small space. It is contended 
that for private house, office and hotel service, mechanical indicators 
would be preferred to those of the ordinary pendulum type on 
account of the permanent indication until the calls are attended to, 
were it not for the difficulty of replacing, and of the necessity of 
fixing them within reach at inconvenient heights. These objections 
the “ Atlas " claims to overcome. 


Patent Bell Push. 


It is impossible to set a limit to inventive ingenuity. One would 
have thought that the last word in bell-pushes had been said, but 


Fie. 89. Fig. 90. 


Messrs. EvkRED & Co., Lrp., have now come forward with the Wilks 
patent transparent bell-push, shown in figs. 89 and 90, through which 
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the hall-lamp's rays are free to pass, not only revealing the 
position of fhe push, but also throwing up in sttong relief the 
laconic command “push!” There wilt now remain no excuse for 
paterfamilias. If he cannot find the keyhole, he cannot fail to 
see the bell-push, and when he tries to insert his latchkey into it, 
he will, of course, ring the bell! 


Ediswan Fittings. 


We illustrate herewith a couple of examples selected from 
the many designs in the Section VI. catalogue (artistic electric 
light fittings) recently reccived from the Epison & Swan UNITED 
ELECTRIC LicHT Co. Lrp. This catalogue is a very com- 
plete one, and it comprises 130 pages of all sorts of pos 
Numerous plain and fancy pendants, -hall lanterns, dining, 


E 
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p 
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TES. 
ÁN 


Fio. 92. 


Fic. 91. 
Episwax New FITTINGS. r 


dressing and bed-room pendants, electroliers from the very 
plain to the beautifully ornamental and elaborste, plain and 
fancy standards, desk fittings, swinging and other brackets, 
candle brackets, some excellent specimens of bronzes, and many 
small accessorial parts, such as reflectors, chains, guards, switc 

covers and counterweights are all well illustrated. With the best 
printing possible it is not to be expected that the beautiful detail 
of artistic electric designs can be shown to advantage on paper. 
Contractors are invited by the company to pay a visit to one of 
their many showrooms, where the fittings can be seen wired ready 
for lighting up. - 

(To be continued.) 


OVERHEAD CONSTRUCTION. 


By ROBERT N. TWEEDY. 


(Concluded from page 654.) 


Too much emphasis cannot be laid on Mr. Sayers’s 
remarks concerning the waste of money spent on insulated 
turnbuckles, Brooklyn strains, and the like—waste which 
is due again to the inertia of custom. Presumably, engineers 
call for these in their specifications, or pass them in the 
specifications which contractors send them, or they would not- 
continue to be put up. Not only are they a waste of money. 
initially, but they continue to waste money all their lives : 
Insulated turnbuckles, for instance, must have ,been the 
particular invention of the Evil One if the trouble they give 
is any indication of their origin. | 

When making shackles for reel insulators, care should be 
taken to shape them as in the full lines in the figure. 
Sometimes they have been made straight, as in the dotted 
lines, and failures have resulted. Several years’ experience 
with reel insulators, where globes, brooklyns, and turnbuckles 
had been in use, have proved them entirely satisfactory, even 
in the hardest weather: mechanical and electrical failures 
being almost unknown. . . .. — 

Not everyone with knowledge of a tramway, after 
construction has been completed, could say in this year of: 
grace :— The soldered ear is the best form of attach- 
ment for the trolley wire... . . The use of figure-8, or 


grooved section, makes the mechanical ear satisfactory, but 
such wire is at once more expensive and more troublesome to 
erect, so that the balance of advantage remains with the 
soldered ear," and, of course, circular wire. The greatest 
part of the maintenance of overhead work is due directly .to 
circular wire, just as the life of the rails hitherto has been 
that of the joints, those points of fatal weakness. Until a 
perfectly smooth path is provided for the trolley-wheels by 
the removal of the ear from contact with them, the heavy 
depreciation of the trolley wires at every point of suspension 
will continue, and this must be for so long as ears are 
soldered directly on to circular wire. Figure 8 wire 
would be the salvation of many a line in England, and the 


, difficulties of erection are traditional only. 


In connection with the wear of circular trolley wire which 
is soldered to ears, the following remarks by a lineman 
named H. Dudgeon are exceptionally interesting. The 
observations made by him on a particular system covering 
many miles might have been made on a hundred and one 
English lines, for the conditions producing the effects noted 
wre universal where circular wire is in nse. 

* [ found that the ears seemed to wear irrespective of the 
way they were suspended—either rigid, span or pull-off— 
but that the wear varied according to the gradient of the 
road, the number of cars vsing it, and the type of ear. On 
a level road, both ears on the same span wear alike, but on a 
a hill those on the up line wear worst, and the steeper the 
hill, the more wear on the ears. On Hill, where I 
changed all the ears on the up line, the trolley wire under 
them gauged at best to size 8, but under some to as small 
as size 5 8.w.G. This is the arcing style of wear. The arc 


. i$ not caused by any kicking of the trolley-wheel owing to 


the ear being rough, for the ears removed from this hill were 
worn so smooth that it was difficult to tell which was ear 
and which was wire. A rough ear, such as a new splicing 
ear, does cause a lot of arcing, especially on a hill, but this 
arcing tends to level the ear, though when the ear is levelled 
the excessive wear on it does not stop. 

“The actual cause of the wear is, I believe, that the 
trolley-wheel when running on an ear does not get enough 
contact to carry the current properly. You will have 
noticed that among a lot of old trolley-wheels there are 
seldom two worn alike, though there is a groove common to 
them all which fits the trolley wire when clear of the ears. 


* 


Fic. 5 

Fic. 8 
Fic. 6. 

Fic. 9. 
Fic. 7. 

Fic. 10. 


In this groove contact is made with from one-quarter to 
one-third of the trolley wire, but at the ears the wheel only 
touches at two or three points.” [This is shown in the 
figures above, which are interesting also as demonstrating 
graphically the divers shapes into which wheel grooves. 
wear. | | 

o it the car is using.a lot of current this contact area Is 
not enough to carry it comfortably, with the result that the 
parts of the ear where the wheel touches, or the parts very 
close to where it touches, get burned away, or the metal 
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gets deteriorated and the succeeding wheels cut it away." 
Dudgeon found by *raddling " the ear and so marking the 
groove wherever it touched that the real areas or lines of 
contact, between wheel and ear are even less than they appear 
to be when the sections from which the figures have been 
made were placed on the ear, and the figures themselves 
give an exaggerated idea of the areas in contact. 
other hand, the ear itself is not a good specimen. 

“ This style of wear [the ‘arcing °] will go on as long as 
the ears are thicker than, or overlap the trolley wire. 

* Regarding the ‘ bumping’ wear, this is, of course, caused 
when the trolley wheel comes to a rough or lumpy ear. On 
an uphill line arcing tends to level rougli parts, but on a 


Fic. 11. 


down hill where no current is needed these rough parts go 
from bad to worse. The metal of the ear is not removed, 
but on the underside the wire gets hammered out into little 
waves, and I have seen the wire hammered up round the 
edges of the car like gold leaf. 

“ On ordinary ears this style of wear is not of much con- 
sequence, and I believe that by dressing the points taper 
and the body smooth, it can be avoided, but on splicing ears 
this hammering tells very badly, and soon causes them to be 


Fic. 12. 


scrapped . . . . The trolley wire clear of the cars gets 
practically no wear except where it is out of alignment with 
the track, and the fixed trolley heads rub it away. 

“ To remedy the wear at the ears the only plan is to make 
them so that no part is thicker than, or overlaps the wire, 
so that the wheels will make contact in the same groove as 
when they are on the free wire.” He arrives at the con- 
clusion that there is no ear on the market which will effect 
this, he condemns wholesale all mechanical ears for circular 
wire, and he says that the older type deep-grooved ear is 
much worse for the wire than the shallower-grooved car 
which is in more general use. | 

Now, those observations coming from a man with brains 
as well as eyes in his head, who lives day and night, one may 
say, amongst ears and trolley wires, are particularly valuable, 
and the reasons and conclusions are generally sound. They 
lead us clearly towards figure 8 wire, unless some improvement 
cau be made in the design of soldered ears. 


Mr. Sayers continues :—** It is doubtful whether the small | 


lugs which it is usual to provide at the ends of the ears for 
hammering over the wire serve any useful purpose." That is 
so, and far from being of use they provide the very lumps 
which cause “ bumping” wear. Judging from the almost 
insuperable difficulty of persuading makers to supply trolley 
wire fittings of any kind under which it would be possible 
for a wheel to run smoothly, one is not surprised to find lugs 
and such like lumpy horrors, on ears. That the makers of 
overhead work should be so ignorant of or indifferent to the 
elementary necessities of the case, argues poorly for the 
knowledge of their instructors, who are, as always, the 
users. Or else tells a tale of obstinacy on the maker's part 
which it would be difficult to credit. 


On the 
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When Mr. Sayers says that 15 in. is the minimum length 
for an ear, and that the advantage of increasing this length 
up to 24 in. is doubtful, he has original construction in 
mind, and his opinion is acceptable ; but during the working 
life of the line, ears even up to 36 in. may have to be used. 
This necessity arises from the wear of the wire at the ends 
of the ears: and in order to cover these weakened parts, a 
succession of ears gradually increasing in length has to he 
fitted. This is much to be preferred to cutting the wire and 
putting in splicing ears, and it means that lengths of new 
trolley wire have not to be put up for a much longer period. 

It is very nice to talk about ascertaining the best angle 
and position for an overhead crossing by plotting out the 
junction to scale and moving over it a template car and trolley 
boom, but when there are all kinds of cars running over the 
junction these drawing office positions are apt to put the 
draughtsman to shame. The only workable way to get 
crossings and frogs into the best position is by the tedious 
method of trial and error from the top of a tower wagon. 
Crossings have given a deal of trouble without a doubt, but 
the single line junctions with single wire construction which 
Mr. Sayers recommends have given more, and now that a 
certain and simple automatic crossing for all angles can be 
bought, there is not the least reason for using that construc- 
tion in future. 

When a tramway engineer is told that Bates fuses are to 
he preferred to quick-break switches in section pillars 
because they have no troubles of their own, he is not unlikely 
to smile. They are as full of troubles as a decent quick- 
break switch is free of them. The Bates fuse is an excellent 
fuse when it is not given more to do than it ought, and that 
is just what has been done when it has been put into tram- 
way feeder pillars. It has been made too small, and an ` 
exceptional short circuit or a long sustained overload has 
been the death of many a one. Probably, the balance of 
opinion is on the side of fuses rather than switches for section 
pillars, but the fuse must be capable of dealing with the 
heaviest duty without damage to its receptacle. Then, again, 
we shall never believe that lightning arresters are so bad 
that the one recommended in the paper is the best. The 
fact is, that no arrester with moving parts is in the running 
with arresters which have no movable thing about them, and 
that, the writer can prove with the bodies or the ghosts of 
dozens of the plunger variety. 

Last week a terrific thunderstorm passed over a certain 
tramway. One flash passed to earth through a plunger 
arrester—and left a charred lump behind; another, and 
several more roused the echoes in a power station as they 
flashed across stationary arresters on the outgoing feeders, 
and every time the arresters asked for more. 

There were once two plunger arresters set to guard the 
cables in a section pillar on high ground. A storm came, 
lightning flashed, the line was put to earth, and the cars 
were stopped until the earth was removed. Three cables out 
of four had been shorn off clean at the entrance to the bell- 
mouth of the pipe, and the arresters were no more. 

As for the method of running “side-feed” cables, 
which the author considers good, the writer can say 
without hesitation that it is one of the many things which | 
looks flawless on paper to anyone who has not tlie necessary 
experience to criticise it, keeps flawless perhaps for a year 
or two after construction, and then fails lamentably. By 
the time that happens, the man who designed the arrange- 
ment is out of touch with the job, and hears nothing of the 
objections which have arisen. | 

The method favoured by Mr. Sayers is to cut an oval hole 
about 4 in. x 5 in. in the pole about 1 ft. below the ground 
level and bolt a 3-in. quarter bend to it, one end of the 
bend passing through the hole into the pipe, and the other 
end being joined to the pipes which carry the cables into 
the section pillar. The side feeders are drawn into 


: flexible steel tube and are then drawn into the pole through 


the bend. 

Now, that works delightfully ‘for a time, and doubtless 
would continue to do so, if a nice little ventilating and 
drying fire could be kept going at the bottom of the feeder 
pole always; but, most unfortunately, under the harder 
conditions which really exist, moisture is present inside the 
pole in quantities depending on the condition of the atmo- 
sphere and other things, and, first of all, the flexible 
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armouring starts rusting, while the bend at the foot of the 
pole gradually fills with water. The rest may be left to the 
: intelligent reader's imagination. mE 

Time after time these side feeders have broken down, and 
upon every occasion the cause has been traced to the action 
of water. m 

Until moisture ceases to be deposited inside poles, side- 

. feeder cables ought not to be armoured in any way, and if 
they are carried in pipes from pole to box, those pipes 
ought to be filled solid with bitumen or something equivalent 
to it. i 

Wherever circumstances permit, the easiest and safest 
arrangement is to set the feeder box a few inches only from 
the feeder, and to pass the side-feed cables into the pole 
through a short horizontal pipe near the top of the box. 
Thus the cables are raised clear of flooding, and are more 
within reach than when diving below the ground. level. 

The working. life of overhead equipment provides a 
fascinating study for all tramway engineers, and it is a 
thousand pities that it is not pursued more ardently. "There 
is too much inclination manifested to let the lineman supply 


' all the information, and not to verify and investigate per- 


sonally. 


ARC LIGHTING. 


À LECTURE was announced to be given at the Electrical Exhibition 
at Olympia on Tuesday, October 17th, by Mr. Frank Bailey, M.I.C.E., 
on " Arc Lighting.” We understand it was intended to illustrate 
this lecture by a series of demonstrations ; but, owing to the use of 
the room being required for other purposes during the day, there 
was no time to carry out the necessary arrangements. In the 
absence of lantern projections of the arc, and the spectrum of the 
light given by various types of lamps and of flame carbons, the 
lecture was altered to a short discourse on the history of the arc, 
and its present position as & method of illumination, particularly 
as {compared with the cost of street lighting by modern gas 
methods. 

After explaining the discovery ofthe arc by Sir Humphrey Davy. 
100 years ago, reference was made to the ever-recurring absurdity 
of describing electricity as being in its infancy, and a large number 
of modern arc lamps which had been hastily erected in the room 
enabled the audience to appreciate the inference that the '' infant” 
was in a most thriving condition. The lamps were of the following 
types:—Bastian, Verity, Brockie-Pell, Crompton, Jandus, Reason, 
Lewis Pateht, Excello, Santoni and Maxim. 

The general principles of the arc lamp were discussed and 
illustrated by means of a large wooden model. Reference was 
made to both continuous and alternating currents, and the 
peculiarities of the latter were demonstrated by the familiar method 
of rotating a wheel at certain harmonic speeds to synchronise with the 
alternations. The perfection of the modern arc lamp was mentioned, 
and full credit given to the skill and ingenuity of the present 
makers, who had atilised the large fund of general knowledge on 
the subject ; and although the arc lamp of to-day presents no new 
features, but a wise selection of old devices, it now gives a result 
so perfect that it can no longer be described as a “ sickly, green, 
uncertain light” which was quoted from some verses which 
appeared 20 years ago in one of the comic journals, and which the 
lecturer recited. 

Various historical arc lamps were referred to, the Rapieff lamp 
of 1877, being quoted as containing many of the leading features 
which have been adopted in the modern lamp, including inclined 
carbons with contacts to the.carbon rods close to the arc, the mag- 
netic deflection of the arc and the magazine for the automatic 
supply of carbons, Flame carbons were then mentioned, and a 
hope was expressed that they would shortly be cheaper in price, as 
it was difficult to believe that any Patent Rights on general prin- 
ciples could be upheld. In 1857 Harrison was using a combination 
of carbon and metallic salts, and appears to have found that lead 
fluoride and sulphide of copper, while giving a fine green light, 
also gave off a copper vapour mixed with fluoric acid, which was not 
altogether healthy, and in 1879 Hamel described hollow cylin- 
drical carbons, which appear to have been the forerunner of the 
cored carbon.of to-day. 'The Bremer carbon was, therefore, con- 
structed with considerable assistance from prior knowledge and 
experience. 

After a description of the enclosed arc, a demonstration was 
shown of a mercury vapour lamp of the Bastian type, and its 
characteristics were explained with the assistance of a coloured 

Screen to show the absence of red rays and how this deficiency 
had been successfully overcome by the ingenuity of the makers. 

V:trious experiments with flame carbons were described, and it 
was stated that multi-coloured carbons could now be made so as 
to indicate to.citizens the period of the night. White was sug- 

gested as a convenient colour from sunset to 8 p.m., then yellow 


. until midnight, after which time red could be used for one hour, so 


as to give people time to reach home without any serious charge of 


dissipation, or being under the illumination of the green light from 
the selective carbons. 

Dealing with the question of street lighting, Mr. Frank Bailey 
stated that his remarks were made entirely on his own responsibility, 
and must not be considered as emanating from an official of any 
company. 

Mr. Bradley's well-known tests at Westminster were referred to, 
and from tests actually taken in the City of London the following 
figures were mentioned, the cost of the gas lighting being taken 
from the Journal of Gas Lighting :— ; 

Average total 


Candle- cost per c.P. 
power. per annum. 


Gas.—Double burner, ordinary low pressure 


incandescent (mean of six tests)... 129 liid- 
Single burner, high pressure gas ... 150 © 9d. 
Double burner ,, ncc .. 244 1174. 
Are Lamp.—Old lantern — ... ee .. 659 8d. 
Flamearc  ,.... See R .4 1,917 5d. 


It must be noted, however, that whercas the cost of tbe electric 
arc is quoted, including all charges of maintenance, and interest and 
redemption of capital, in the case of the gas lamp the cost is solely 
for maintenance charges, that is to say, the supply of gas and 
mantles only, and it does not include any portion of the capital cost 
of providing posts, mains, or fittings; and further, the hours per 
annum for the use of electric arc are fixed at 4,473, but. the hours of 
burning adopted for the gas lighting have been observed to be less. 

These tests were made on a clear night under normal conditions. 
The candle-power measurements were in each case taken at a hori- 
zontal distance from the light equal to twice the height from the 
ground level, thus enabling positions to be taken whereby the lamp 
measured was the only light in line with the photometer screen. 
Photometer measurements were made witha Flicker photometer 
mounted in a van with an aperture in the end. An incandescent elec- 
tric lamp controlled by an adjustable rheostat, voltmeter and ammeter 
was used as the standard, and this lamp was standardised imme- 
diately before tests by means of the Pentane and the Fleming 
standards. Heights and distances were directly measured by a steel 
tape; angles were read off the photometer. head by the focussed light 
rays from the light tested. Readings were taken by three observers, 
and every precaution was taken to ensure accuracy. 

The difference between candle-power and illumination was care- 
fully explained, the diffusion of light or general illumination 
depending not only upon the initial candle-power of tbe source, 
but also on the merits of the globe or lantern, the heibt of the 
lamp, the reflection from buildings, and the characteristics of the 
spectrum of the light for general ditfusion. 

From these tests of candle-power we can estimate the i;'nmination 
at a distance of 100 ft. from tke source as follows :— | 


Double ordinary incandescent gas lamp 


illumination ... sa ... 013 candle-ft.,ratio 1 
Single H.P. incandescent gas lamp illu- l 

mination Ss $i e .. 7016  , = 124 
Double n.r. incandestent gas lamp illu- 

mination as oe ine ... '027 ‘4 = 210 
Ordinary arc lamp es vis ... "060 i = 4°50 
Flame arc lamp ... "120 T = 90 


The audience were invited to judge for themselves by walking 
along Fleet Street, and then from Blackfriars Bridge up Queen 
Victoria Street to the Mansion House. Flame arc lamps kave been 
erected at Blackfriars, and a magnificent illumination can be seen 
any evening outside the Mansion House from similar tlame arc 
lamps, but the intervening space is lighted, but not illuminated, 
by a string of gas lamps, a few of which are only temporarily fixed, 
and are therefore not included in the tests. "These gas lamps are 
placed at a very low elevation and light up the pavement and kerb, 
but fail to illuminate either the street or the buildings; in fact, 
they only act as pilot lights to show the position of the kerb; the 
upper storeys of the buildings are left in doleful gloom, and the 
police cannot see if the windows have been left open or if burglars 
are at work. This gas lighting provides no security for the citizen 
or his property, for whereas every arc lamp has been described as 
a policeman, the constable on his beat cannot see the neighbouring 
constable on duty in these gas-lighted thoroughfares. | 

Compressed gas was described as compressed impudence, and it 
was difficult to believe that the lighting of the streets of the city 
of the greatest capital in the world is satisfactorily or even ade- 
quately, and certainly not cheaply, carried out by the cooking of 
toy petticoats over a gas flame. 

The mantles of the incandescent lamps were a source of con- 
siderable trouble and were frequently changed, and during the 
period of this chafiging of mantles, the lamps were, of course, put 
out of use, but it was surprising to note how little effect this 
cessation of lighting had on the general illumination. 

Mr. Frank Bailey was anxious to point out that in making this 
trial of incandescent gas lighting the Corporation were performing 
a public service, and were worthy of all praise for their desire to 
secure a demonstration of the best that could be done with gas, but 
he appealed to his audience as to whether it was not equally 
desirable that the Corporation should enable those who could 
supply electric light, to submit to them the best examples of 
modern practice, and thus place the whole question beyond dis- 
pute, forat present it certainly appeared that the Corporation were 
anxious to give the gas interests every advantage, while ignoring the 
claims of the only method of obtaining a brilliant illumination it 
the lowest cost. | 
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23,015. October 25th. 
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Janes. 19,926, September Tth. 

ELECTRICAL SYSTEMS or Rarnway SIGNALLING. British Thomson-Houston Co., 
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MEANS Fon AUTOMATICALLY COMPENSATING FOR CHANGES IN THE VOLTAGE or 
ELECTRIC CIRCUITS. Leitner. 21,145. October lst. 

METHOD or REGENERATING NEGATIVE ACCUMULATOR PLATES oF DIMINISHED 
CaraciTY, OR FOR AVOIDING THE Duounutiox IN CaPACITY OF New PLATES, 
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Drums or REELS FOR ELECTRIC CABLES. St. Helens Cable Co., Ltd., and 
Kenyon. 5,680. March 17th. 
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POINTS oR SWITCHES FoR ELECTRIC TRAMWAYS WORKING UPON THE SLOT 
CONDUIT System. Connett. 8,981. April 27th, 
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ELECTRO - MAGNETIC IGNITION DEVICE FoR EXPLOSION ENGINES. 1008. 
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3rd. 

ELECTRIC TREMBLERS. (Date applied for under International Convention, 
June 13th, 1904.) Minoggia and Mere. 12,244. June 13th. 

ELECTRIC FURNACES. Girod. 14,333. July llth. 
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ENGINES. De Dion and Bouton. (Date applied for under International 
Convention, December 23rd, 1904.) 9,257. May 2nd. 

PROCESS For REGENERaTING ELECTRIC ACCUMULATORS. Luckow. — 11,353. 
May 30th. 

RÖNTGEN TUBES, Bterzel. (Date &pplied for under International Convention, 
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POLYPHASE CoMMUTATOR DYNAMO-ELECTRIC. Macuixks, Elektricitits Act-Ges. 
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ALTERNATING CURRENT ELECTRIC Morons. British Thoinson-Houston Co., Ltd. 
(General Electric Co.) 22.819. October 22nd. 

CONTACTS FOR ELECTRIC CONTROLLERS, REVERSING SWITCHES, AND THE LIKE. 
British Thomson-Houston Co., Ltd. (General Electric Co.) 23,203. 
October 27th. 
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No. 1,458. 


ELECTRIC TRACTION ON RAILWAYS. 


THE recent appearance of the report of the Royal Com- 


mission on London Traffic, and that of the Advisory Board of 
Engineers appointed by that Commission, to which we have 
referred in previous issues, has led us to consider whether, 
in view of the conclusions arrived at by the Commission, 
and the recommendations made by the Advisory Board of 
Engineers, there is any reason to alter the opinions we have 
so often expressed in these columns as regards the necessity 
of electric traction being adopted on our suburban lines. 
We have already discussed and criticised the reports, and 
although the former is almost exclusively a tramway report, yet 
we consider that it fully confirms that necessity for action on 
the part of our railways which we have always preached. 

The object of the Royal Commission was not primarily 
to investigate what railways should do, but to see what 
additional means of rapid transit were required to meet 
the constantly growing requirements of Greater London. 

Judging by remarks made at the last half-yearly meetings, 
railway companies are seriously alarmed at the severe com- 
petition in local traffic which they have met at the hands of 
electric tramways, and they have not yet apparently realised 
that very probably the electric tramways, instead of , 
damaging them, may actually confer a benefit upon them, 
provided, of course, the railway companies are prepared to 
live up to the requirements of the public as regards fre- 
quency and rapidity of service. What the tramways are 
doing at present is to take away the short-distance traveller 
from the railways ; but unless railways considerably improve 
their local services, they will find that the tramways may 
also compete for long-distance traffic. 

Experience has shown over and over azain that once the 
public have learnt to appreciate and utilise means of rapid 
transit, the growth of these means can hardly keep up with 
th: deman], and considering how backward London is in 
this respect as compared to other cities, there is evidently a 
great cea! to be done to improve the means of locomotion 
amongst which, as we have always held, existing railways 
suould p'ay a very large part. 

Thus, in Greater London to-day, according to the Royal 
Conmission, the average number of journeys per head of 
population amounts to only 170 per annum, as compared with 
200 in Paris, 270 in Berlin, and 300 in New York, aud a 
careful investigation of the traffic statistics of Berlin 
and New York fairly demonstrates that the constantly in- 
creasing facilities of travel are causing greatly increased 
passenger traffic, the limit of which has certainly net yet 
been reached. 

The report of the Advisory Board of Engincers co:tains 
some interesting figures, which should he taken to heart by 
tue railway companies, as showing the great importance to 
them of the London traffic problem. The Commission 
shows that out of the total number of passengers journeying in 
and ort of London every day, which amounts to nearly 3 of 
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a million each way in round numbers, 70 per cent. are carried 
by the railways, the remaining 30 per cent. being divided 
about equally between omnibuses and tramways. In this 


connection the remarks of Mr. Llewellyn Smith, in the - 


introduction to the Beard of Trade Railway Returns, are 
specially worthy of attention.’ In this introduction Mr. 
Smith states that since 1900 the number of tramway 
passengers carried in the United Kingdom has become greater 
than the number of third class passengers carried by rail- 
ways, and since that year the increase Las been propor- 
tionally much greater in the case of tramway passengers 
than in the case of railway passengets.. The following 
figures extracted from the Bcard of Trade Returns are not 
without interest :—. 


Increase in third- Increase in. 


Year. class railway passengers. tramway passengers. 
1899-1900 ... 3:5 95 152 9, 
1900-1901 ... 2:9 X 12:5 X 
1901-1902 ... 1195 164 
1902-1903 ... 05% 20°6 . 


But beyond this question, there is a further one for rail- 
ways to consider, namely, the increase in total working 
expenses per train-mile, which has grown, according to the 
Board o Trade returns, from 33:26d. per train-mile in 
1895, to 11:27d. per train-mile in 1904, as far as England 
and Wales are concerned. 

It is held by.some that railway companies should not 
*be anxious to increase their local traffic, and in fact, on 
the contrary, should be only too glad to get rid of this 


entirely ; in some quarters it has even been asserted that . 


railway companies might be pleased to part with their entire 
passenger traffic if they were allowed to retain their goods 
traffic. Such ideas are all very well, but their realisation is, 
for the present, at least, beyond the bounds of practicability, 
and considering the efforts which, amongst others, the Great 
Eastern Railway Co. has made to encourage local traffic, it 
is hardly possible to doubt that, if it came to the point, the 
railways would be very loath to part entirely with their 
suburban traffic. 
be gathered from the figures given by the Advisory Board 
of! Engineers to the Royal Commission, where it is stated 
that at Liverpool Street Station alone, the Great Eastern 
Railway Co. deals approximately with 65 million passengers 
per annum. | 

Another argument against offering increased facilities for 
handling suburban traffic is that long-distance traffic is 
constantly increasing, and that even with the present 
insufficient local train service, the terminal accommodation 


is such as to make it impracticable to run an increased 
number of trains. Hence, it is said, railway companies 
feel rather inclined to put obstacles in the way of the 
suburban passenger. The above reason is, as a matter of 
fact, one of the chief arguments which is to be cited in 
favour of electric traction. We have so often referred to 


the numerous advantages of electric traction for suburban 


lines, that it would be a work of supererogation to repeat 
them here again at length. We should like, however, 
specially to attempt to drive home the fact that it is not 85 
much any economy in operating expenses which should weigh 
with railway companies in considering electric traction, as 
the greatly increased facilities of handling traffic introduced 
by this new means of locomotion, which practically results in 
more than doubling both the carrying capacity of the line 
and the station capacity at the termini, besides enabling 
the service to be worked economically and in such a manner as 
to be most suitable to the requirements of local traffic. The 


This traffic is by no means small, as may- 
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followi-g quotation from the Royal Commission's Report 
exactly expresses our own views, and we should recommend 
it to the very serious consideration of our large railway 
compatlies :— | 

* We look for the relief of overcrowding to the future 
adoption of electrie traction for subürban trains, and to the 
increase in the number of trains run which would probably 
follow this change in motive power. "Trains of. uniform but 
not excessive size, rum at very short intervals, afford the best 
way «f£ meeting the evil of overcrowding. 

* 8o long as trains are hauled by steam engines, we do 


not think tLat much imprcvement in the speed of suburban 


- 


train services can be lookcd for. When electric traction is 
adopted, the advantage of quicker acceleration will be 
secured, and the readier adaptability of electric trains to all 
varieties of traffic requirements will, we hope, enable sub- 
urban train services to be greatly improved, and the journey 
times of trains to be reduced substantially. 

* [t is, we think, evident that the introduction of -electric 
traction will lead to a great improvement of suburban and 
urban railway facilities in London ; the speed of all trains 
worked by electricity, especially those which stop at many 
stations, will show substantial increase over the speed of 
steam trains. It will, we believe, also be found, that electric 
traction, apart from its other advantages, will enable the 
railway companies to increase the number of trains working 
in and out of the terminal stations, and thereby add largely 
to the facilities afforded for suburban traffic." — — 

* We hope, therefore, that there may be no yreat delay 
before the railway companies serviny London adopt electric 


. traction for the working of their suburban train service." 


ed 


THE keynote of the lengthy discussion 
by the members of the Electrical Con- 
tractors’ Association on the rubber and 
other materials used in insulating cables and wires (0 
which we give an account in another part of this issue), was 
the fact that their purchases of rubber-covered cables were 
not based on a knowledge of the actual properties of the 
material supplied, but on the assurances of the seller. -In a 
case of this kind the axiom that knowledge is confined to 
things visible does not apply. The present appearance of 
a cable in which inferior substitutes are employed is one 
thing, but the appearance after some months of exposure to 
deleterious influences, both external and internal, may be 
another story. Therefore, as more than one speaker observed, 
purchases are made on faith in manufacturers’ assurances and 
guarantees. Faith becomes, in this, as in other instances, 
“ the substance of things hoped for." | l 

In the present stress of commercial competition, between 
electric lighting and rival illuminants on the one hand, and 
between rival contractors on the other, the obvious temptation 
to have recourse to cheap cables has serious effects. The 
jerry wiring contractor employs it, his installations barely 
outliving the fungoid—we cannot say butterfly—life of his 
firm. Its fruits are a spreading of a distrust of electric 
lighting, for one consumer who has to have his premises re- 
wired, perhaps, half-a-dozen of his friends are temporarily or 
permanently deterred from having theirs wired at all. High 
standards of workmanship and high grades of material cam 
alone prove a firm foundation for a successful business 
by any firm of wiring contractors. Aware of the high 
price of rubber, and knowing that the detection of substitutes 
is a matter for experts (expert cvidence in the event of 
litigation being, moreover, a grade of knowledge peculiar to 
itself) it is scarcely to; be wondered at, that eontractors are 
likely to put forward the question as to whether high price 
invariably means high-class materials. Rough commercial 
tests are unattainable. At present high conductivity wire is 
always specified, but it is dubious whether the simple test 
which would tell the contractor whether this was supplied is 
ever made.. The conductivity is taken on faith, and justly 
so, on account of the fact that only electrolytic copper is 
uow used. With rubber, where adulteration is rife, not only 


Purchase— by 
Faith. - 
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daring making up at the works, but even at the plantation, 
faith is not a very comforting basis for purchase. It 
remains for the manufacturer to set a very high standard 
with regard to the raw material used, in order that faith in 
his firm may be justified, and to educate the contractor (as 
was done by Mr. Beaver in the paper to which we refer) in 
order that he may take all reasonable precautions to give 
good material fairplay. If such fairplay be not accorded, it 
is as cheap to consign ultimately to the scrap heap a low 
grade product as a badly-used high grade product. So long 
as purchase has to be by faith, the demand is mutual. - The 
manufacturer wast supply the best material, and the con- 
tractor must take precautiens against unfair uses of the 
material he bays. , \ 


No attempt is being made by our friends 

The (ity ‘the gas people to disguise their delight at 

Gas [amps. what they regard as their victory in the 

° City. The Gas World of last week fairly 
 rubg ts editorial hands over it. 


lb takes as its text an article in the Engineering Supple- : 


ment of the Times, in which it is pointed out that the arc 
lamps in the City were of “an extremely antiquated type" 
and that the comparison between them and modern high 
pressure gas lamps is most unfair. — 

“ The obvious rejoinder to this plea " says the Gas World 
“is that the party in possession, the electric lighting 
company, should have seen it betimes. If they could not, 
or would not, keep their lamps up to date, the fault or loss 
has been their own ; and in losing custom they but share 
the fate common to shopkeepers who allow their stock to get 
old fashioned." We have already explained to our readers 
that the electric supply company in question was never 
given the opportunity of tendering against the gas company, 
or of installing up-to-date lamps. In a manner which, 
from the public standpoint, is not easily explained, the gas 
company was asked to give a quotation for its best system 
without any corresponding invitation being issued to the 
electric supply company. The result was that the lowest, and 
only, tender was accepted, and the arc lamps were replaced 
by gas. . 

What a triumph, indeed, for the gas interests! What a 
victory for gas over electricity ! 

The Gas World, in the same paragraph, makes the follow- 
ing statement : * In no respect were their lamps (the City 
arcs) inferior to any others in use elsewhere." We most 
emphatically protest against this assertion. To put 
it bluntly, it is not a fact. These are lamps were 
installed in 1891, since when many improvements have been 
carried out in the manufacture of such lamps, and it is 
absurd on the face of it to say that the arc lamp of to-day 
is no better than the lamp of 14 years ago. There is as 
much resemblance between the old City of London arcs and 


modern flame lamps as between a batswing gas burner and a - 


new incandescent mantle. The difference between the 
lightiug of Fleet Street by these old arc lamps and a street 
illuminated by modern ones, is enhanced by the fact that the 
lights in the former -thoroughfare are obscured by inverted 
muranese lanterns. 5 

All this is obvious to an impartial observer, and such 
misstatements as are made by our contemporary cannot be 
commended as a straightforward way of attempting to 
forward the interests of gas. 


^ ON Thursday next the meetings of the 
Institution in London will recommence. 
Presumably they will be carried on in the 
 tme-honoured primeval fashion— 
papers will be read, verbatim el literatim, by readers whose 
forte, as a rule, js anything but reading, and in the few 


Institutiun of 
Electrical 
Engineers. 


minutes remaining after this painful process, remarks less or 


more apropos to the subject will be dropped by members 
and others who regret that they “have not had time 


to read the paper, but would like to say & few words," 
of which the first moiety are devoted to eulogy of the 
author and effusive thanks for the paper, and the second 


. half to abuse of the opinions at which. he is supposed to have 


arrived. Members of Council will speak at length out of the 
fullness of their hearts ; members less accustomed to oratory, 
who really. have read the paper and made notes thereon, 
will be pulled up for “ reading " their remarks, and invited 
to bury them in the Journal. The men who do the work, 
and know, will be awed into silence by the weight of 
learning visible on the front bench. 

Meanwhile, the local sections will repeat their annual 
performance of pouring forth practical solid information 
of the kind that is wanted, and valuable papers will be 
taken to the provincial centres in order to ensure adequate 
discussion. 

Need we say that we sincerely trust that our gloomy fore- 
cast may prove to be hopelessly in error? It is based upon 
ample precedent; but it is never too late to mend. What we 
want is the-American procedure : papers sent to members in 
advance, and not read at the meeting ; a discussion starting 
at 8.10 p.m., with the minimum of flattery— surely the 
vote of thanks should suffice ; a /re discussion—immediate 
replies to questions, not set speeches followed by a general 
reply, as likely as not relegated to the Jowrnal for lack 
of time. | 

There is too much of the formal procedure ; what is wanted 
is an interesting and useful shop talk. It has been 
suggested to us that there should be meetings of a London 
Local Section, in addition to the general meetings, and we 
are inclined to believe that the idea is worth consideration. 
It is also a debatable question whether the students, who con- 
stitute probably one-half of the audience at the crowded 
general meetings, should be admitted to these. 

However, we cannot discuss these points at present ; we 
will conclude with the sincere hope that, under the energetic | 
control of the new President, the meetings of the I.E.E. will 
be raised to a higher plane. 


OUR readers are only too familiar with 
T TER asthe the protracted proceedings which took 
ectric Octopus. 
place last year before the Parliamentary 
Committees, when the L.C.C., almost single-handed, tried to 
hold the fort against the Administrative County &c., and 
other companies—but mainly against the former. The 
Opposition was at great pains to show that the ‘existing 
undertakings could and would supply electrical energy as 
cheaply as the Administrative Co., and that the latter was a 
superfluous and objectionable innovator. M 
The curious and amusing spectacle was witnessed of the 
existing London supply companies fighting side by side 
with some of the muuicipal suppliers against the Administra- 
tive Co. and the vast majority of the borough councils, in- 
cluding some of the latter that own supply undertakings. 
Now we learn that the L.C.C. is preparing to bring for- 
ward a Bill to constitute it a bulk supply authority ; some 
of the Borough Councils are also combining to promote a 
Bill-of their very own, for the same purpose ; and of course 
the Administrative Co.’s Bill will come forward again. We 
may look forward, therefore, to a delightful “ three-cornered 
duel," in which the L.C.C. and the Company will fight the 
Borough Councils ; the Company aud the Borough Councils 
wil fight the L.C.C. ; and the Borough Councils with the 
L.C.C. will fight the Company. Could anything be more | 
ludicrous—or pitiable? — Truly municipalisation in London 
has reached the extreme limit of absurdity and futility. 
Those of our readers who remember the famous picture 
of * George Washington trying to tell a Lie" will smile as 
they regard the attitude of the L.C.C. and the Borough 
Councils concerned. Eating one's words is never a congenial 
occupation ; but how can they persuade anyone that their 
attitude is not inconsistent ? The Parliamentary Committees, 
will put it down to one reason only—the true one—-vir., 
animosity to private enterprise; and we prophesy a speedy 
triumph for the Company. 
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A UNIQUE TRACTION EQUIPMENT. 


GREAT pressuré on our space alone prevented us from 
describing the three-phase direct-current traction equipment 
which was shown by Messrs. Bruce Peebles at the Tramway 
Exhibition, and we take this opportunity of reproducing a 
photograph of the truck as it appeared on the stand, together 
with diagrams of connections. 


mutator from the platform, and the motors are started in 
cascade, and afterwards cut into parallel. 

‘Particular interest attaches to this equipment, as it is 
improbable that it will be duplicated elsewhere, unless a 
three-phase line is in existence, and it is desired to run the 
cars on a D.C. line as well. The added complication of 
the three phases seems to offer insufficient, if any, advan- 
tages over the single-phase direct-current combination. 

We believe that the interurban line over which these cars 
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lip Rings 
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(2) Connectjon with continuous current 2 
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Motors in parallel 
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BRUCE PEEBLES A.C.—D.C. Moron TRUCE. 


The motors are of 185 H.P. each, and are to run over a 


30-mile interurban line belonging to the Canadian South- 
Western Traction Co., London, Ontario. The line is sup- 


plied with three-phase current at 1,100 volts, but the cars 
have to run over the 500-volt D.C. lines in the town of 


London. 

The motors have a distributed winding, and an armature 
with commutator and slip rings, wound similarly to a series 
D.C. armature on the two-circuit principle. 

When on p.v. the motors are controlled in the standard 
way; when on a.c. the brushes are lifted off the com- 


will run is likely to be extended to three or four times its 
present length almost immediately. 


Ashton-under-Lyne Workhouse . Lighting. — The 
L.G.B. has refused the application of the B.G. for a loan for the 
purpose of laying down an E.L. plant at the Workhouse, and bas 
also intimated that, upon the information at present before it, the 
Board considers that the circumstances will not justify it in assent- 
ing to the wiring of the Workhouse for the electric light. 
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PROCEEDINGS OF INSTITUTIONS. 


IS MACHINE STOKING ECONOMICAL? 
By ALFRED W. BEnnis, M.I.Mech.E., A.I.E.E. 
(Paper read before the Keighley Association of Engineers.) 


PosstsLy the most complete answer to this question is that at the 
present time there are millions of boiler horse-power machine-fired. 
The most careful and elaborate tests made by the manufacturers of 
mechanical stokers, and the engineers representing the companies 
who use these stokers, have indisputably demonstrated that 
mechanical stoking — machine  firing—is in every way more 
economical than manual stoking— hand firing. 

To crowd on as much coal at a time as the furnace will hold—tbe 
bigger the lumps the better—to shut the door and then trust to luck 
has already been laid down by a M.I.E.E. as “the main object in 
life of the average human stoker,” and all who have a practical 
acquaintance with the type will agree as to the accuracy of this 
description. . | 

And here we would point out that the term “average firemen” 
implies that there is a fireman who may distinctly claim to be 
“ beyond the average." Sucha man recognises that the principle of 
good stoking is to fire lightly and often and to keep the fires as 
regular and even as possible, and it is his constant aim to regulate 
the draught to the duty required, keep a clear fire and an even steam 
line. 

It isa recognised fact that in the actual manipulation of fires the 
efficiency of the individual fireman, even of the most expert, varies 
widely. This fact has been attested again and again by a most 
careful system of prolonged comparative tests made to determine 
the fuel economy of boilers and engines combined when running at 
constant load, the furnace and boiler design being similar, and the 
furnace fired by the skilled fireman of the manufacturer. Under 
the circumstances the variation in results was as much as 15 
per cent. 

Stoking.—In order to illustrate the personal element introduced 
in good and bad stoking, we may quote the competition which was 
carried out at Messrs. Davy Bros, of Shefficld; five stokers were 
made to fire the same boiler with the same coal and with the steam 
pressure about the same. The best stoker was able to obtain an 
evaporation of 9 lb. of water per lb. of coal, the worst evaporation 
being 7:4 lb. per lb. of coal. The difference is here 22 per cent. 
The opportunities afforded for increasing the efficiency of the 
boilers were, in this instance, limited ; a well-laid fire, which by 
constant attention is prevented from burning into holes, is one of 
the chief items in securing a high evaporation. Keeping the fire- 
bars clean, and regulating the dampers for a maximum quantity of 
air just after firing, contribute greatly to high efficiency. Beyond 
these points there is little opportunity for exercising skill 
in stoking, and yet these tests show clearly how very important 
the simple operations involved in firing a boiler become. The very 
simplicity is the one cause for neglect. . 

It is the result of such tests, which brings out so clearly the possi- 
bility of this variation in hand-stoking, that provides one of the 
strongest arguments in favour of the production of the mechanical 
stoker which, when well designed, fulfils the condition of a good 
fireman and secures uniformity of product, the functions of the 
machine being varied as required by positive adjustments. 

The testimony of many of the most experienced and practical 
experts is entirely in favour of machine firing, thus :— 

Prof. Breckenridge, of the University of Illinois, says:—‘ All 
plants above 500 H.P. should have mechanically-operated furnaces 
on account of their freedom from smoke and great economy in fuel 
and attendance." 

We go further, and say that allgplants over 300 H.P. should be 
mechanically fired. 

Mr. McCulloch, manager of the Chicago Street Railway, says:— 
“ There is a decided necessity for stokers in all power plants,” and 
he adds that “ they are more efficient on low grade fuel, and by 
their use, together with coal and ash-handling machinery, the 
employment of a large number of labourers in the boiler house is 
dispensed with." l 

In a paper read before the Ohio Society of Mechanical, Elec- 
trical and Steam Engineers for the purpose of showing the relative 
cost of hand-firing in large plants, when compared with modern 
coal-handling equipment, combined with mechanical stokers, the 
following partienlars were given. These were obtained from 
actual records in a large establishment, containing about 7,500 
boiler H.P. The plant was operated for some time after con- 
struction without coal-handling machinery of any kind except 
small hand-cars, which were loaded by hand from railway cars out- 
side the building, and then hauled up a slight inclinc to the boilers. 
The cost is given for the month of May, 1900, and for May, 1901. 
In the first instance no mechanical means were employed. In the 
second, mechanical stokers and conveying machinery were used. 
The only handling necessary was shovelling into the conveyor, and 
that might have been greatly cheapened by using a track hopper. 
Existing conditions made this impracticable. The cost of hand- 
firing compared with mechanical stoking is given as follows :— 

May, 1900, —Sixtcen firemen and one helper, wages £196 7s. 2d. ; 
tons burned, 4,292; cost per ton 10:9799d. 

" oe coal and ash men, wages £126 188. 8d.; cost per ton, 
/'0978d. 

May, 1901,—Three firemen and two helpers, wages £57 11d.; 
tons burned, 6,975 ; cost per ton, 1:9802d. 

Eleven coal and ash men, £130 18s. ; cost per ton, 4:504d. 

The saving in wages per ton handled is thus shown to be 


11:5935d., which, estimating 6,975¥tons per [month, isja saving of 
over £4,000 per year. E 

An item of great importance in deciding upon the methods of 
handling coal in steam-power plants is the cost of boiler-room 
labour. An estimate which is probably not far from accuracy is 
that which puts the cost of moving coal by hand or wheel-barrow 
at 6d. per ton for short distances. One man, besides one nicht 
man, can run an engine and fire about 10 tons-of coal per weck. 
One man, besides an engineer and night man, can fire about 35 tons 
per week. These figures do not admit of the night man refusing 
such work as banking, cleaning and starting, and are for average 
conditions. When the coal has to be wheeled for long distances a 
fair allowance should, of course, be made. 

Where boiler houses are small, or by reason of their arrange- 
ment, an elevating and conveying plant cannot be conveniently put 
down, the use of small elevators is advocated, either one elevator to 
each boiler, or one to every two boilers. Take a case in point, a 
firm has two boilers fairly hard fired :— 


£2 5 O0 


Wages, one engineer 
, One fireman 110 O0 
Total ... £3 15 0 


With an elevator to the stokers, a lad at 168. per week can com- 
fortably keep steam, and still have plenty of time for keeping the 
boiler house clean, under the supervision, of course, of the ongincer. 
The wage bill would then be :— 


£2 D O 


One engineer 
One lad ... 016 0 
£3 1 0 


The elevator would cost, say, £60; upkeep, say, 5 per cent. — 
£3 ; oil, &c., £2; so that the saving would work out :— 


14s. x 50 weeks 
20 


the outlay. 

Many firms are going in for this kind of plant, such as:— 

The River Etherow Bleaching Co., Ltd., Hollingworth, near 
Manchester, who are putting in 10 sets. 
Messrs. the Coventry Corporation. 

Messrs. Archibald Walker & Co., the distillers, of Liverpool. 

Messrs. Rowntree & Co., Ltd., York. 

In connection with this, we may take the last firm—who are 
known all over the world—Messrs. Rowntree, the chocolate manu- 
facturers, of York—who are making a saving of over £2,000 
per annum on an outlay of less than £1,200 for stokers and elevators 
on the five Lancashire boilers. These figures may, of course, be 
verified. 

Let us now take some of the objections adv nced by more or less 
inexpericnced persons to the usc of machine firing, and among 
these may be mentioned the following :— 

1. There is no economy. 

2. The lower-grade coal is not worth burning, and, in any case, 
it smokes. 

3. The cost of up-keep is excessive. 

4. Where the load varies, machine firing has to be supplemented 
by hand-firing. 

5. The machine is frequently out of order. 

6. Machine stokers reduce the capacity of the boiler. 

Taking these objections in order, we would say that :— 

l. It is customary now with all manufacturers of first-class 
machinery of the kind to install it with a guarantee of saving. The 
economy effected varies between 25 per cent. and 200 per cent. on 
the outlay—zi.e., on the initial cost of the machinery. 

2. With regard to this objection, we would assert on behalf of the 
manufacturers of this type of plant that very many practical tests 
have established the claim that the work done, whether with low or 
high grade coals, is practically the same. 

The Glamorgan Coal Co., Ltd., one: of the largest collierics in 
South Wales, recently made some claborate trials of stokers and 
hand-firing. Hand-firing evaporated about 6,000 lb. of water per 
hour. The stoker on the same boiler gave with— 


— (8 + 2) = £30 per annum, or 50 per cent. on 


Colliery small ... 9,469 Ib. 
Unwashed peas 11,142 lb. 
Washed peas `... MA 11,335 Ib. 
Washed nuts and beans 10,160 1b. 
Unwashed beans 9,720 lb. 
Unwashed nuts T 10,390 Ib. 
Washed Colliery small 10,684 lb. 
Dry Duff TT is 8,301 1b. 


So that the variation in evaporation obtained on the same boiler 
with these different fuels was never very great; though the price 
varies many shillings per ton between the best and worst of the lot, 
and, curiously enough, the coal which gave the best economical 
efficiency—the washed nuts and beans mixed—did not give the 
highest evaporation. 

3. In answer to the third objection, it may be said that if 
stokers are reasonably looked after, the cost of upkeep does no* 
amount to 10 per cent. on the saving made by the machines. 

The Leeds electric lighting station have.some 40 machines, and 
their average upkeep cost comes to less than £1 per boiler per 
annum. 

The stokers at work at the lighting station in your own town of 
Keighley have only cost 7s. 9d. per annum per boiler for repairs; 
they have been at work five years. "These figures were kindly given 
by Mr. Smythe. 
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4. This objection may be answered by an emphatic denial that 

there is need for hand firing if the man in charge knows what he is 
doing, and in this connection it may be pointed out that machine- 
stoked dye-houses work without hand firing, and the dye-house load 
is admittedly more variable than even the electric power station 
load. 
* 'This objection is made by persons who have experience of stokers 
of 30 years ago, but cannot justly be made by persons who have 
recent experience. Thousands of stokers are now conveyor fed; 
these could not be easily hand fired in regular work, even if it were 
so desired. 

5. Against this objection we have the fact that many mills with 
but one or two boilers employ these stokers, which they could not 
do if constant breakdowns were the order of the day. It is, at 
any rate, a general rule with my own firm, as also with others of 
equal standing, to guarantee a greater evaporation by 25 per cent. to 
50 per cent. from any coal than that obtained by hand firing with 
the same coal. 

( To be concluded.) 


NOTES ON ALTERNATE CURRENT INDUCTION MOTORS. 
By T. HARDING CHURTON. 


(Abstract of Paper read before the Institution of Electrical Engineers, 
al Leeds, October 25th, 1905.) 


In this paper the author compares the performances and charac- 
teristics of induction motors provided with short-circuit and with 
wound rotors respectively, on single-phase and polyphase circuits, 
and indicates by comparisons, the extent to which the working of 
such motors is affected by the frequency, the particulars given being 
the results obtained from actual tests on a namber of machines of 
the same size. The windings were, in each case, appropriate to the 
circuit upon which the motor was to operate. 

When an induction motor is started up, the field of the stator 
starts at once to revolve at the full speed of the motor, and the 
rate at which it cuts the rotor conductors falls from a maximum 
when the rotor is at rest toa minimum when the highest speed of 
rotation is attained. The currents thereby énduced in the rotor 
conductors Jag bebind the stator field, the difference in phase 
depending upon the strength of the currents, which will depend, of 
course, upon the resistance of the circuits. The field due to the 
rotor currents, reacting upon the stator field, which it consequently 
weakens, is also, of course, dependent upon the resistance of the 
rotor circuits. But. the torque exerted by the rotor, being propor- 
tional to the strength of the stator fields and rotor currents, and 
inversely proportional to the phase difference between them, the 
maximum torque of the motor at a particular speed depends upon 
a certain value being given to the rotor resistance, which value 
decreases as the speed of the motor increases up to synchronism. 
For this reason, a motor provided with a rotor, into the circuits of 
which resistance may be inserted and gradually cut out as the 
motor gains speed, starts up better than one having permanent 
connections, 

The maximum starting torque is obtained when 


74 
Ro = Rg X usen 
(nı — na) 
where 
Ro total resistance of rotor circuits. 


ohmic resistance of rotor winding. 
frequency of stator currents (or speed of stator field). 
frequency of rotor currents (or slip of rotor). 


Rg 
A41 
Ng 


In the case of two-phase or three-phase motors a considerable 
starting torque may be obtained with short-circuit rotors baving 
conductors of comparatively high resistance. But such resistance 
seriously affects the efficiency, as well as the slip, of the motor 
when running on load, and motors so constructed are usually 
employed therefore only for intermittent work, such as, for example, 
operating cranes. When an induction'motor is required to com- 
bine relatively high starting torque and high efficiency on load, it 
should have a wound rotor and variable starting resistance. If, 
however, so high a starting torque is not required, the short-circuit 
rotor, with low resistance conductors, is preferred on account of 
mechanical superiority, greater electrical efficiency and overload 
capacity. 

If a polyphase motor of high efficiency with short-circuit rotor is 
switched directly on to the mains, with a periodicity of, say, 50 
cycles, there will be a momentary rush of current equal to about 
three to five times full-load current, while the resulting starting 
torque will be about 24 to 4 times full-load torque. If the 
pressure of the supply current is reduced by a transformer starter, 
the current from the mains may be reduced to, say, about full-load 
current, when the torque will be equal to about one-half to three- 
quarters full-load torque. With a wound rotor, a similar machine 
would give fuN-load torque with full-load current, and this current 
could be switched on gradually. As the rotors are invariably pro- 
vided with a three-phase winding, the regulating resistance is 
always in three divisions. Liquid resistances are sometimes used, 
but more frequently wire or metal strip multiple-contact rheostats 
are employed. 

The curves shown in fig. 1 are from tests taken upon two motors, 
one having a short-circuit rotor and the other a wound rotor, but 
which were in otherrespectsidentical machines. It will be noticed 
that both the efficiency and power factor are higher in the case of 
the machine with the short-circuit rotor. Both machines were con- 
structed to give 5 B.H.P. at about 1,420 revolutions on a single-phase, 
200-volt, 50-cycle circuit. The starting torque obtained with the 


short-circuit rotor machine was ‘45 full-load torque with 1:25 times 
full-load current, while the wound rotor machine gave 775 full-load 
torque with full-load current. The slip is somewhat greater with 
the wound rotor which would, moreover, pull out of step rather 
sooner than the short-circuit rotor. The difference between the 
results obtained with the short-circuit and wound rotors on poly- 
phase working is practically the samc as that on single-phase, though 
with the polyphase system the results themselves are much better, 
as will be shown later. 

Speed regulation has been so far, perhaps, the least satisfactory 
feature of the induction motor. The insertion of non-inductive 
resistance in the rotor eircuits has the disadvantage of being un- 
economical, and a further objection is the instability of the speed 
with varying load. For many purposes, however, this method 
answers sufficiently well, and where the work is of an intermittent 
character, the question. of economy is not, of course, of much 
consequence. 

For some purposes, such as operating cranes, the short-circuit 
rotor with conductors of relatively high resistance, combined with 
graduated transformers for varying the voltage on the stator 
windings, is sometimes preferred for polyphase motors. 

To compare, now, the performance of the motor on single-phase 
and on polyphase working, it must be remembered that the field 
produced in the single-phase motor is not a uniformly rotating 
field as in the case of a polyphase motor, and, therefore, motors 
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of this type have not nearly so good a starting torque on single- 
phase as on polyphase circuits. For the same reason, the maximum 
running torque and B.H.P. of the motor are less when working 
single-phase than polyphase, and the single-phase motor will, more- 
over, pull out of step and stop with less overload than the poly phase 
motor will carry. 


TABLE I. 
Single-phase. Polyphase. 
Starting | Starting | Starting | Starting 
current. torque. | current. | torque. 
ture acc ri rM n eire ee TIPS LEN | 
Short-circuit rotor ... 1:25 45 1:25 ‘15 
Wounel rotor... 1 75 1 1 


NorE.— Tho figures refer to the normal full-load values. 


Table I. shows the performance of the motor with regard to 
starting torque and current on single and two-phase circuits of 50 
cycles, 200 volts, and with short-circuit and wound rotors respec- 
tively. The superiority of the polyphase motor in this respect is 
clearly shown. 

The curves in fig. 2 show also that the efficiency and power factor 
are higher in the case of the polyphase motor and that the slip is 
greater in the single-phase motor. 

A great deal of attention bas been paid tothe methods of starting 
the single- -phase motor, the principal object being generally to obtain 
a8 great a phase difference as possible between the currente in the 
main and starting coils. 

The method of starting adopted by the author is to connect the 
main and starting coils in series and a non-inductive resistance 
across the starting coils, that is, in series with the main winding, to 
which it gives a lead, while the self-induction of the starting coil 
gives the current flowing in it a considerable lag. The auxiliary 
winding occupies about one quarter of the stator winding space, and 
is wound in the centre of the main poles where the main winding 
could not be usefully employed. It is usually wound with either 
one-half or twice the number of turns of the main winding. The 
author prefers the fewer number of turns on account of the other- 
wise high induced voltage continually on the windings tending to 
break down the insulation. In some makes of motors this risk of 
failure of insulation is still further increased by one end of the 
auxiliary coil being left connected to one end of the main winding, 
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in which case, the voltages of the two windings are in series. Thus, 
in a 200-volt motor, the voltage on the windings may be about 
550 volts, depending upon the phase differerice of the voltage in the 
windings. 

The question of frequency is a very important matter with 
regard to induction motors. In the first place, the torque exerted 
by the motor is inversely proportional to the frequency of the 


supply current. In order, therefore, that the motor may give the 


same maximum H.P. on 100 cycles as on 50 cycles, the speed must - 


be doubled. The iron loss is greater at the higher frequency, and, 
other things being equal, the efficiency of the motor is therefore 
lower. The leakage coefficient being greater at the higher frequency, 
the power factor is lower, and this again, by increasing the currents, 
iucreases the C?R losses,’ which therefore further reduces the 
efficiency. The hysteresis loss and leakage coefficient increase much 
more rapidly on the higher range of frequencies than on the lower. 
For example, £he difference is much greater betwcen 50 cycles and 
100 cycles than between 25 and 50 cycles. i 

The curves in fig. 3 show the difference in the efficiency, power 
factor and slip of the same size of motor as before referred to when 
giving 5 B.H.P. on 50 cycles, at about 1,450 r.p.m., and the same H.P. 
. on 100 cycles at 1,900 r.p.m. It will be here observed that the 


speed on 100 cycles is not, for the same H.P., double that on 50 cycles, | 


as would have been expected from the statement above. But it may 
be explained that this was due merely to the exingencies of manu- 
facture, the same standard stampings having been utilised in each 
case, and the windings varied to obtain the required output with 
the best results. 

High frequency is not only prejudicial to efficiency, power 
factor and torque, but is particularly detrimental to good starting 
performance. This will be seen from Table IL, which gives the 
starting torque and current of the 5-H.r. motor on 50 cycles and 
100 cycles respectively. 

It may be remarked that on circuits of 100 cycles, about twice the 
full load current is usually taken for starting short-circuited rotor 
motors, whereas on 50 cycles the starting current does not usually 
much exceed the normal full load current. 


Cad 


Taste Il.—STARTING TORQUE AND CURRENT ON 50 CYCLES AND 
100 CYCLES or 5-H.P. Motor (SHoRT-ciRcUIT RoTOR)—200 Vorrs. 


Cycles. Starting current. Starting torque. i R.p.m. 
50 1:25 . 45 1,450 
100 2 43 1,900 


In concluding these notes, a brief reference to the single-phase 
repulsion motor may not be out of place. 

If a copper ring is suspended in an alternating field it tends to 
turn, so that its plane is parallel to the direction of the flux, in 
which position it does not enclose any magnetic lines. If placed 
with its plane at right angles to the flux, it will not move, the 
tendency to turn in one direction being balanced by an equal ten- 
dency to turn in the other. Midway between these two positions— 
that is, at 45" to the flux, the tendency to turn would be at its 
maximum, provided that the currents induced in the ring were in 
phase with the primary field. Owing, however, to the sclf-induction 
of the ring causing the currents induced in it to lag, the position of 
the ring that gives maximum torque is moved correspondingly 
forward. If, therefore, an ordinary direct-current armature is 
placed in an alternating-current field and the brushes given a 
slight lead in either direction and short-circuited, the armature 
(or rotor) will rotate. The function of the brushes is merely to 
short-circuit the coils as they successively come under the poles, 
and only those coils that are thus short-circuited are exerting a 
torque. The object of connecting the brushes together is—if the 
armature has & parallel winding—to equalise any irregularity of 
pressure, just as equalising rings are sometimes employed in multi- 
polar direct-current armatures. If the armature is series-wound, 
the connecting ring is required to short-circuit the coils. The speed 
characteristic of such a motor is similar to that of a series-wound 
direct-current motor—it will race if run without load, and the 
torque exerted varies inversely as the speed, and is, therefore, 


greatest at starting. If the armature windings are suitably con- 
nected to three slip-rings, to enable resistance to be inserted at 
starting, which can be gradually cut out as the motor gains speed, 
the starting will be improved and the starting current reduced. 
The result of connecting the rotor windings in this way is that 
currents flow in all the conductors, thereby exerting a torque just 
as in an induction fnotor. As the speed of the rotor increases up 
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to synchronism, the currents in the rotor come more into phase 


with those in the stator, and thus the torque due to this inductive ' 


effect increases with the speed. We have thus a compound effect 
which results in a gradual decrease of torque, from that duc to the 
initial repulsion effect to the maximum running torque of the 
machine as an induction motor. For operating hoisting machinery, 
and many other purposes, such a motor is very well adapted. Ona 
50-cycle circuit, the starting torque may be as great as twice the 
full-load torque with less than 1:5 times full-load current, while 
three times full-load torque may be obtained at starting with about 
twice the full-load running-current ; and if, when the motor has 
run-up to speed, the slip rings are short-circuited, the motor will 
run practically as an ordinary induction motor. If the brushes are 
left on the commutator, they continue, of course, to short-circuit the 
coils, which, therefore, continue to exert a torque due to the repul- 
sion effect and tend to race. On the other hand, the induction 
action of the remaining conductors tends to run the motor at syn- 
chronism. The result is, that when running light, the speed of the 
motor is a little above synchronism. 

The efficiency and power factor of the repulsion motor are not 
quite so high as those of the induction motor; the current taken for 
the same horse-power, and on the same voltage and periodicity, 
being about 10 per cent. higher; and the horse-power of the motor 
is, roughly, 70 per cent. of that which it would be as a single-phase 
induction machine. 

Reversing the direction of rotation may be effected either by 
shifting the brushes to the other side of the neutral position on the 
commutator, or by shifting the position of the poles themselves. 
The latter may be accomplished by employing two sets of windings 
on the stator, inclined to one another at the same angle through 
which the brushes would otherwise have to be moved. Either 
winding can, of course, be brought into operation by a simple two- 
way switch. The stator winding is switched directly on to the 
mains, and the starting current may be kept within the limits 
usually required by means of the regulating resistance in the rotor 
circuits. 

The tendency to spark as the short-circuited coils leave the 
brushes has been a serious difficulty with the repulsion motor. 
However, if the reactance voltage is kept sufficiently low, and the 
machine provided with slip-rings—so that the circuits are not 
really broken—the difficulty of sparking may be quite overcome. 


MANCHESTER ASSOCIATION OF ENGINEERS. 


Mr. R. Matthews, managing director of Armstrong, Whitworth 
and Co., Ltd., at their Manchester Works, inaugurated his year of 
office as president of the Manchester Association of Engineers, by 
giving an address to the members on Saturday last. This being 
the fiftieth year of the Association's existence, he gave a brief 
retrospect of the changes and improvements in various branches of 
engineering within the half century. Leaving matters of history, 
the president dealt with German competition—a large and difficult 
subject, he said, and one which did not receive due thought or atten- 
tion. This competition, which years agÓ was spoken of as a 
" German bogy," was a stern reality. To illustrate it, he had 
prepared a diagram showing the gross exports and imports of 
Great Britain along side those of Germany (which, unfortunately, 
only began with 1880), showing the more steady and rapid growth 
relatively of the foreign German trade over that of Great 
Britain. This was more apparent when it was borne 
in mind that to accomplish our trade we had had 
to export in capital or otherwise £2,000,000,000, against 
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the German £1,000,000,000, just one-half. When it was con- 
sidered that so recently as 1887 the imports and exports almost 
balanced, the final success of the German achievement was the 
more remarkable. Germany's exporte of her own produce for 1905 
were estimated to reach about £270,000,000 against £325,000,000 of 
British exports. Such figures as these, brought about in such a 
short space of time, were most appalling. Had it never occurred to 
them how strange it was that their politicians and educationalists 
were everlastingly quoting the Germans as the most educated, and 
if that were so (and it might be confirmed by the successful business 
results), then why sbould they be so afraid to manfully examine 
and look into the miscalled free trade question ? 

Personally, he was a free trader, but when foreign competitors 
were injuring them by taking unfair advantage of their free trade 
policy, be thought it time to halt. When bad times came, the 
Germans and Americans could afford to dump, as the fair prices at 
home permitted them to compete at a comparative loss. They had 
a typical example in Manchester, when the Corporation were 
putting down the electric power plant. He had the refusal of the 
crankshafts for about 15 per cent. below cost price, so had to decline 
them. He asked them, as business men, where was the gain to 
this country in such a case, where they had the men idle, tools 
idle, and the material in the country, by placing this order in 
Germany ? ; 

Raw materials and food in many cases ought to be free from 
duty; but as there was no machinery which could nót be made 
better in this country, he hoped before long to see labour insisting 
on all finished machinery and materials being subject either to equal 
. reciprocal duties, or at least 15 per cent., which corresponds to our 
superiority. 

Our foreign trade suffered largely from the non-commercial 
attachés at the British Embassies abroad, who could not condescend 
to anything so low as trade. Germany and other countries were 
represented by servants and officers of the highest standing, who 
made it their duty and pleasure to render business assistance to 
their fellow countrymen. 

Dealing with the question of municipal trading, the president 
. Spoke of the excessive charges made by corporations for gas and 
electricity required for power purposes, and said :— 

“ A few years ago, being short of room, we wanted to drive our 
new shops electrically, but were asked 14d. per unit; whereas on 
the Tyne from a private profitable power company, it can be 
: obtained at half that price; and to encourage Manchester trade, if 
instead: of hounding and prosecuting manufacturers for smoke 
nuisances, they assisted them by selling electricity for 4d. per unit, 
they would, like charity, be blessing him that gives, as well as hith 
who receives. 

“ Does it not seem scandalous that in this so-called Free Trade 
city the people's money should be spent in opposing free and 
healthy competition (seeing that it is free from international com- 
plications) to give our City Fathers a monopoly and charge what 
they like, instead of the cost, thus enabling them to acquire large 
sums of money which can be used to hide their mismanagement 
and make the rates look low, thus indirectly encouraging extrava- 
gance?" 

The closiug part of the President's address was a discussion of 
labour difficulties. He expressed a hope that the better feeling 
between capital and labour which had existed since the century 
came in would long continue. 

The cordial thanks of the meeting were given to the President for 
his address. Several other gentlemen spoke and expressed them- 
selves fully in sympathy with the President's views on foreign 
competition. 


THE OLYMPIA ELECTRICAL EXHIBITION. 
(Continued from page 669.) 


Foxcroft & Duncan. 


This firm’s excellent display of electrical instruments of many 
well-known types atfracted a well-deserved attention on the part 
of the visitor; accuracy of workmanship being a prominent 
characteristic. An accumulator switchboard in white marble fitted 
with moving-coil instruments, the Crawley automatic cut-out, 
aa os discharge switches, &c., was also a noticeable feature on 

e stand. 


The Easton Lift Co., Ltd. 


Two of this company’s lifts at the Exhibition fulfilled the very 
useful purpose of conveying tired visitors between the main hall 
and gallery, a function which in other situations they have most 
successfully and efficiently carried out for some years. 

To mention only a few installations, the new Brighton Tower 
has four 300 ft. lifts, stated to be the highest electric lifts in 
existence ; the City and South London Railway possesses 26, the 
Great Northern and City seven, the Houses of Parliament four, and 
the Midland Hotel, Manchester, 19 of these lifts, while they are 
scattered over the country to the number of over 1,000. 


The Howard Conduit Co., Ltd. 


The Howarp Co.'s exhibit, although it arrived somewhat late in 
the day, was interesting on account of the novel features apper- 
taining to the asphalt troughing in which the firm specialises. In 
addition to samples of the materials and tools used in putting 
down this class of conduit, two lengths of troughing were on view, 
demonstrating how easily it may be bent into a curve if warmed. 


- 


Numerous photographs illustrating the various contracts under- 
taken were shown; these included views of work on tho G.W. Rly. 


electrified sections. 
Dorman & Smith. 


The principal feature of Messrs. Dorman & SMITH'S exhibit was 
the patent “ grip-contact " circuit-breaker with which their name is 
associated, and which is already widely known and used. Various 
forms were shown, with overload reverse current and minimum 
voltage control, and the new Dorman & Smith Time Limit Relay, 
which we described in our issue of September 22nd last, was 
employed in conjunction with some of them. 

The essential characteristic of this circuit-breaker is the fact that 
when opening or closing the contacts are only lightly pressed 


Fic. 129.—THREE-PHASE OVERLOAD AND No-VoLT 
AUTOMATIC Moron SWITCH. 


together, so that there is no risk of sticking ; but when the switch is 
fully closed, the contact faces are pressed together by a powerful 
gripping lever. The contact faces are kept clean by the rubbi 
action when opening or closing. A secondary switch is combine 
with the circuit-breaker; the latter must be closed first, after 
which, with the same handle, the secondary switch is closed, and 
as the circuit-breaker is entirely free to act at once, it is impossible 
to hold it in on an overload. 

Besides the foregoing, the firm's main switches, switch fuses, 
ship lighting, and other heavy fittings, &c., were well represented. 

The fuses shown covered currents from 1 to 500 amperes at all 
voltages up to 600 volts. Some of these fuses were also shown 
mounted in this firm's patent interlocking cast-iron boxes for house 
service use. Patent ceiling roses for conduit wiring systems, and a 
range of strong cast-iron fittings interchangeable with the roses, 
switches, &c., on the same series of standard cast-iron jointing boxes, 
were exhibited. | 

Messrs. Dorman & Smith also showed a circuit-breaker for three- 
phase motors, an illustration of which we give herewith (fig. 129). 
The whole of the gear is operated by one handle making one simple 
movement. It is provided with a tripping coil on two of the 
circuits, and a no-load or minimum voltage control is provided 
on the third phase, the central switch of the three. The opera- 
tion of any one of the automatic controlling devices simulta- 
neously opens all three circuits, or all three of the circuits are 
opened together by hand. Also, the three switches are closed 
together, and the no-voltage controlling device is automatically 
brought into operation by the simple movement of the single 
switch handle. 


. Siemens Bros. & Co., Ltd. 


That we have refrained so far from giving MEssns. SIEMENS their 
just due, in regard to their exhibit, is attributable indirectly to the 
comprehensive character of the latter. The stand was excellently 
situated, and its contents included clectrical motors of the poly- 
phase and direct current types, together with examples of switch 
and controller gear for the varied applications of the motor. In 
the matter of lighting, the firm’s well-known arc lamps were on 
view, and a well displayed exhibit of 100 Tantalum lamps added 
the touch of novelty to the stand. ; 

The cable department showed specimens of lighting, telephone, 
and submarine cables adapted for every requirement, and a selec- 
tion of miscellaneous apperatus, including small batteries, electric 
drills, pyrometers, &c., added to thc varied fcatures of the exhibit. 


— 
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Among the machines on view, the 18 V induction motor, rated on the rotor, and revolving with it. In starting the motor, the 
at 30 B.H.P. at 600 volts and 50 cycles was of special interest. switch contacts are successively short circuited by a three-armed 
It has a synchronous speed of 750 revs. per minute; an switch blade which is rotated relatively to the switch contacts by 
efficiency of 90 per cent. and power factor cos ¢ = 0°88. The a mechanism which operates through a longitudinal hole in the 
shaft. This device does away with all necessity for external 
connections to the rotor, whilst it provides as efficient a means of 
starting as can be obtained with the normal slip ring type. This 
mechanism, illustrated in fig. 134, possesses several advantages 
over similar types of internal starters which have before been on the 
market, the principal of these being that the switch motion is 
controlled by a notching gear which gives an extremely definite 
step by step motion, and thereby prevents burning of the switch 
contact, and that the mechanism is also arranged so that there is no 
friction between the fixer and the rotating parts when once the 
motor has been fully started. An indicator is provided to mark 
the starting and running positions. 

The gear is shown with the intermittent motion in its final posi- 
tion, Z.e., with all the resistance in the rotor circuit cut out. 

In starting up, the position of the auxiliary plunger B is such, 
that the roller c engages with the vee-slot 1. As screw M is rotated 
by means of the hand-wheel £, it forces the bush x in the direction 
indicated by arrow. Bush E transmits this pull to the auxiliary 
plunger B, causing the latter to force back plunger F against the 
action of the spring G. The hand-wheel is slowly rotated until 
such a position is reached, that the action of the spring D overcomes 
the action of the plunger F, thus causing the plunger B to jump 
until the roller c occupies vee-slot 2. This movement is imme- 
diately taken up by plunger a under the action of plunger B. 


LS 
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Fic. 130. —Tl'HREE-PHASE CRANE CONTROLLER, 
Tyre F. 
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c Fia. 131.—SrEwENsS ¥-Tyre INDUCTION MOTOR. Fic. 134.—INTERNAL STARTER FOR INDUCTION MOTOR. 
motor can be loaded with 2:3 times the normal full load torque Plunger a, in moving, carries with it the pin H, which, rolling in 
without pulling up, and on account of its efficient ventilation the a spiral slot of collar J, gives to the latter a rotary motion. Collar 
final temperature rise when run continuously at the above rated J carries the blades, which intermittently short-circuit the three 


sets of contacte corresponding to the phases, one blade only being 
shown. If the hand-wheel L is still rotated, then the movement 
of plungers a and B are repeated, the roller c successively occapy- 
ing vee-slots Nos. 1, 2, 3 and 4. The number of vee-slots corre- 
sponds to the number of resistance contacts, and the blade x 
occupies a definite position when the roller c is in any one of the 
vee-sluts. 

Various types of controllers were on view suitable for operating 
cranes, hoists, winches, turntables, gun turrets, &c., where the 
motions are frequently reversed and the loads intermittent and 
varying. Up to a comparatively recent period, simple controllers 
of the reversing and regulating type have been almost invariably 
used in this country and, in the majority of cases, have proved 
efficient and satisfactory. Owing, however, to the present 
necessity of dealing with heavier classes of work, the finer 
regulations of speed required and the growing demand for 
some form of control for quickly retarding the various move- 
ments, simple reversing controllers do not in all cases meet the 
actual requirements. Although by the reversal of the current 
they can be made to exert a braking effect, this method is bad for 
both the motor and controller. | 

The principle applied in Messrs. Siemens's controllers consists 
R of an electric rheostatic brake, which is carried out by arranging the 
== .controller so that at certain predetermined points the motor, when 

` — driven by the load, shall act as a generator, the motion of the load 

Fia. 132.— D.C. Crane Fic. 133.—THREE-PHASE CRANE being retarded as slowly or as quickly as desired by varying the 
CONTROLLER, TYPE H. CONTROLLER, TYPE A. resistance in circuit with the machines. By the adoption of this 
device the cost of a mechanical brake is saved, which is by no 

| means a small item. It is, however, advisable where possible to 

output is only 30* F. at the hottest part. This motor is fitted provide a brake to hold the motor when the current is cut off. We 
with a starting resistance, carried in recesses on the rotor casting, illustrate in figs. 130, 132 and 133 types of Messrs. Siemens's 
and connected to a three-pole' multiple contact switch also carried . controllers. | 
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The Consolidated Pneumatic Tool Co., Ltd. . 


This firm are well known as manufacturers. of the electric and 
pneumatic driling machinery, and their exhibit at Olympia, 
illustrated both classes of plant. The electrical drills were shown 


Fic. 135.— DRILLE l'iLLAR WITH MAGNETIC 
i Base. 


in operation ; the -single motor drills are made in four sizes, for 
holes varying from 4 in. up to 24 in. . 

A larger and more powerful drill shown, provided with three 
armatures gearing into a common drill spindle, was somewhat of a 
novelty; it is adapted for heavy work, but in the 17 in. size, only 
weighs 39 lb., and in the 24 in. size only 57 |b. 

In fig. 135 we show a drill pillar fitted with a magnetic base, which 
renders it quickly adaptable in out of the way situations, for iron 
or steel constructional work. 


Berry, Skinner & Co.: 


The whole of the power supply at the Exhibition, we understand, 
was controlled by MESSRS. BERRY, SKINNER & Co.'s patent fool-proof 
ironclad switches and fuses; but this must not be taken to imply 
any reflection upon the competency of the exhibitors or’ their 
representatives ! We have already described and illustrated this 


Fic. 137.—“ Cau” PATENT ARC LAMP SUSPENSION. 


apparatus, which is made double and triple-pole, and for voltages 
up to 2,000, and is remarkable for the simplicity of the construction, 
which makes it impossible to open the case with the switch on, or 
to close it with the switch in the ón position, while the working 
parts are very substantial and well-arranged. 

The “ Cam " patent arc lamp suspension gear, which was shown, 
is illustrated herewith ; for this, also, the fool-proof quality was 
claimed. By a neat and ingenious arrangement the contact plugs 
are positively guided into their correct sockets, and the alternate 
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retention and release of the lamp are automatically ensured by 
very simple mechanical means. The gear is illustrated herewith; 
its action is independent of the skill of the operator, who has 
simply to raise the lamp as high as it will go, when its weight is 
automatically transferred from the rope to the gear. In lowering, 
the rope is hauled on again, when the lamp is at once released. 

We described the Berry and Risch automatic isolating device for 
trolley wires in our issue of August 11th, 1905, in conneétion with 
the Tramways Exhibition ; it was again shown, in much improved 
form, at Olympia. The apparatus is now so sensitive that it will’ 


a 


cut off the main supply, in the event of a telephone or. telegraph . 
wire falling across the trolley wire, without blowing a 5-ampere 
fuse in series with the former. ‘This result is attained by means 
of a specially delicate fuse, in which the fusible wire passes through 
a drop of nitro-glycerine ! This, it will be admitted, is a distinctly 
novel idea, 

The apparatus is in use throughout the Walthamstow elèctric 
tramways, and has been specified for 28 miles of the Johannesburg 
Light Railways by Messrs. Mordey & Dawbarn. 

Other features of this interesting exhibit were a series of house- 
service cut-outs, tantalum lamps, various accessories, and the 
continuous concrete conduit, with which the firm's name has, for 


some two years, been associated, 


Fia. 136.— DETAILS oF ELECTRIC DRILL. 


W. G. Walker & Co. 


The firm's patent concavo-convex fans, noted for their silent 
runnihg qualities and simple construction, were the most noticeable 
feature of the stand. It is claimed that these fans, which were 
shown coupled direct to electric motors, have a very high efficiency. 
and a greater output than many-bladed fans of similar size. 

The firm were also exhibiting their small “ fan ” dynamometers. 


Rawlings Bros., Ltd. 


This exhibit consisted, mainly of high-class drawing-room and 
other fittings—in the Louis and Empire styles—many of them actual 
fac -similes from original objets d'art treasured in museums. 
Beaten brass electroliers and other fittings of modern styles were 
shown in the gallery, where also a special system of wiring waa on 
view. In this system, tinned brass conduits are used, with a special 
line of junction boxes, &c. Elbows are avoided as far as possible, 
smooth bends in the tube being preferred, and the latter is sweated 
to the junction and inspection boxes, so as to make the conduit 
electrically continuous and water-proof. 'The tubes are easily bent 
without filling, yet without, deformation; they are fixed by means 
of saddle clips, to which they are also soldered. Owing to the 
small diameter of the tubes they can be laid in the thickness of the 
plaster without chasing the brickwork, and they make a very neat job. 
The cost of. the material is about equal to that of screwed barrel, 
but the cost'of erection is less. Owing to the smoothness of the 
interior the wires can be drawn in and out with ease, and without 
injury to the insulation; this is, in fact, a special feature of the 
system, and the operation of drawing wires in and out was demon- 
strated hundreds of times with the same wires at the Exhibition 
without abrading the insulation. 

A letter appeared in our last issue in which Messrs. Rawlings 
Bros. pointed out that the system originated with Messrs. Hand- 
cock & Dykes, though the latter possess no financial interest in it. 

The firm issued a leaflet at Olympia offering a complete country 
house installation of 8-c.r. lamps, comprising a petrol dynamo with 
accessories, storage battery, wiring and plain fittings, erected and 
guaranteed for six months, at a remarkably low inclusive price. 


Stewarts & Lloyds, Ltd. 


This firm showed a number of electric tramway steel poles, both 
tapered and in three sections, with mountings, brackets, &c. Lap- 
welded steel steam mains, with the firm's welded-on flanges, and a 
variety of other steam main accessories were exhibited, in addition 
to steel work of other descriptions. Perhaps the most interesting 
item was the famous Mephan Ferguson lock bar pipe, first used 
for the 30-in. Coolgardie water main, 380 miles long, and now 
adopted for power gas mains, pipe lines for hydro-electric power 
stations, &c., for pressures up to and exceeding 500 lb. per sq. in., 
and in diameters up to 5 ft. l 


Sir Hiram Maxim Electrical Co., Ltd. 


This company’s stand was brilliantly illuminated uot only with 
glow lamps, but also witb Maxim arc lamps; these are made 
semi-enclosed, for p.c. and a.c, and we understand that $00 of 
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them are in use on the Metropolitan District Railway, 200 on the 


. L. & S.W. Rly., and 150 on order for the Baker Street and Waterloo 


tube. The "Cristalite " glow lamp, with ribbed bulb and opal 
reflector, and the u Marvel” lamp, designed to concentrate the 
light downwards, were on view; the “ Brilliant” lamp is of the 
large-bulb type, and its cap is provided with a screw thread and 
nut to fix the shade on the lamp. A bayonet holder modified 80 as 
to carry shades fitted with a bayonet socket, a device for locking 
lamps securely in holders, and various useful applications of opal 
to lamp bulbs, formed parts of an exhibit of varied scope. 


Oliver, Clark & Co. 


A variety of electroliers, brackets, and pendants was exhibited 
at the stand of MESSRS. OLIVER, CLARK & Co. ; radiators, cooking 
apparatus, electric ironing, &c., were included in the exhibit, which 
was essentially arranged for the edification of actual, or would-be, 
consumers of electrical energy for domestic purposes. 


Bruce Peebles & Co., Ltd. 


Messrs. BRUCE PEEBLES & Co. at first confined their exhibit to 
literary matter, & variety of occasional chairs, and a cosy corner, 
later, however, they showed the remarkable three-phase and direct- 
current motor truck which we mentioned in connection with the 
Tramways Exhibition, and of which a description appears else- 
where in this issue. 


Maple & Co., Ltd. 


The stand of this firm was tasteful and artistic, but was of inte- 
rest to the consumer rather than to the electrical engineer. Some 
reproductions of old English china-for lamp stands were note- 
worthy, and a variety of new fittings, bronzes, &c., was shown, of 
English and French designs. The Cooper electric tablecloth, of 
which the firm are sole makers, attracted much attention. 


( To be continued.) 


—— 


LEGAL. 


WiLLIAM ROGERS ?. THe Mayor AND CORPORATION OF CARDIFF. 


Ix the Court of Appeal on Friday, the Master of the Rolls and 
Lords Justices Romer and Mathew concluded the hearing of an 
appeal by the Mayor and Corporation of Cardiff, from an award 
made by the County Court Judge at Cardiff under the Workmen's 
Compensation Act, 1897. 

Mr. BAILHACHE, Who appeared for the appellants, said the claim 
had been brought in respect of an accident which happened to one 
of their servants on September 5th, 1903. The Corporation were 
owners of their own electric tramways, and William Rogers was 
employed from time to time in doing repairs to the overhead wires. 
To enable him to do these repairs, he drove a tower ercction 
on a wagon, The man had to climb up this erection in order 
to get on & level with his work on the overhead wire. On the 
day in question he had been repairing some overhead wires in 
Cathedral Road, Cardiff. Having fnished his work there, Rogers 
had to get to Duke Road in order to do further repairs. That 
thoroughfare was in another part of the burgh and some f mile 
distant from ‘Cathedral Road. When half-way between the two 


places, the horse polted, and Rogers sustained injurics by gctting 


entangled with the ‘wagon. It was in respect of these injuries 
that Rogers claimed, and received, an award of compensation. 
The question was whether or not Rogers was engaged at the 
time on, in, or about any employment to which the Act of 1897 
related. That question depended on Sec. 7 of the Act, and the 
definition of “ railway " in that Act, counsel submitted, had led 
the learned County Court judge into an error in giving an award to 
Rogers. 


At the conclusion of the arguments, the MASTER OF THE ROLLS, ' 


in giving judgement, said he had come to the conclusion that the 
question in this case turned on the facts, and the County Court 
Judge had found the facts. Unless they found that there had been 
some misdirection which led the County Court Judge to find as he 
did, they could not interfere. The question in this case was as to 
engineering work, and it was only by referring to the engineering 
work as vhs undertaken by the undertakers, that they could be 
held liable for this accident. Engincering work did embrace a 
certain physical area, the expression pointing to there being local 
limits to the work ; and the applicant must be shown to have been 
employed on in OF about that area. The County Court Judge 
defined for himself the geographical limits, and found that the 
limits included the point where the accident bappened. If it was 
not on the tram line it was in close proximity to it. In his opinion, 
there was evidence which justified the County Court Judge in con- 
sidering that the area of the engineering work was co-extensive 
with the tramway itself. They could not define the area without 
seeing what the undertakers had undertaken to do. The County 
Court Judge found as a fact that the area Aa» to which the obliga- 
tions of the undertakers extended, was the whole area of the tram- 
way, and that the applicant was employed by them to do such. 
work as was necessary and obligatory on them as such undertakers. 
The whole work of repairing the wires of the tramway included the: 
business of inspecting -and ascertaining where the defects existed,. 
and it was the duty of the applicant to ascertain defects and amend. 
them. It seemed to him that the learned County Court Judge had,. 
without any misdirection, arrived at the conclusion that the accident. 
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happened within the physical area of the engineering work. As 
this was 8 decision of fact. which was not arrived at through the 
medium of any misdirection, the appeal failed. The Lords Justices 
delivered judgement to the same effect, and the appeal was 
accordingly dismissed with costs. 


e —— nn 


OsMENT v. JENNER. 


Ox Tuesday last week in the Shoreditch County Court, before his 
Honour Judge Smyly, K.C., Arthur Wm. Osment, trading 48 
Messrs. A. & H. Osment, of 101, Rendlesham Road, Dalston, N.E., 
an electrical engineer, sued Mr. E. Jenner, of 53, Borthwick Road, : 
Leytonstone Road, Stratford, E., for £3 for electrical work done. 
Mr. Champion, for the plaintiff, explained that the work was done 
at a house in Fulready Road, Leyton, it consisting of finding a 
leak in the wiring, in consequence of which the Borough Council 
refused a service as the current ran to earth. The work was carried 
out accordingly, the leak found under some lath and plaster, and 
put right. The plaintiff was called, and bore out his solicitor’s 
statement. It took a considerable time to find the leak, and all he 
had charged for beyond the hire of an O.K. meter, was 20 hours 
which the electrician took, whom he sent down, his fares, &c. The 
apprentice with the electrician he did not charge for. He was 
making about 158. out of the transaction. The defendant contended 
that tite claim was very excessive. He could have bad the house 
re-wired for a less sum than the plaintiff wanted. He denied that 
5s. a point was& low price, it being the ruling price in the district. 
His Honour said that he would give judgement tor the plaintiff for 
£2 5s., andit seemed to him that he was getting a very reasonable 
profit for the work, at this price. 


na att i E tst 


LLOYDS v. Manconi Co. 


IN the Chancery Division Mr. Justice Kekewich has fixed 
November 21st for commencing the hearing of this action. 
According to the Daily Mail, witnesses will be brought from all 
parts of the country. It is stated that the Admiralty has intervened 
in the case, and that the Attorney-General will appear . 


———— 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest . No letter can be pub- 

lished unless we have the writer’s name and address in out possession 


en 


A New Lease of Life. 


A correspondent sends the following, with apologies and 
expressions of shame :— t= LÍ 


[t is stated that a large portion of the rolling stock of the Metro- 
politan Railway has been purchased by coal ewners am South H ales 
to be used for the purpose of bringing miners lo and from the pits.| 


We've toiled through fog, and smoke, and dirt, 
Through tunnels dark and grim, 

We've brought the worker to his work, 
(Small thanks we've had from him). 

« Your seats are hard, your pace is slow, 
« Your fumes they catch my breath i 

All this we've heard for years and years, 

It nearly caused our death. 


But hark ! What noise is this we hear? 
What light dispels the gloom ? 

lt is the swift electric train, 
That tells our certain doom. 

No more'*we'll burn our smokeless coal, 


But where ! Oh, where shall we, from now, ! 
Enjoy the air and sun ? l 
Through field and wood, o'er bank and bridge, 

Our daily courses run ? 
It is the far-off land of Wales, 
Our waning strength requires; 
The land which gave the coal that erst, 
Burnt fiercely in our fires. 


_And what shall be the rôle which we, 
Must play at gecond birth, 

To ease the toil of those who grope 
In darkness 'neath the earth. 

And if in strenuous, earlier years, 
We won no meed of praise, 

The miner's blessing will adoro 
Our latest, happiest days. ï 

LJ 
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Some Arithmetical Questions for Mr. Byng. 


* A Foreigner's " remarks concerning Mr. Jaybee's letter 
are not very flattering to that gentleman, and to justify 
them he should have been more careful in choosing his 
arguments. l 

Like himself, I have seen and lived in severał countries 
and have found that quite a number of foreigners are of the 
same opinion as your correspondent, i.e., that free trade is 
an excellent thing for England, but they rarely think that 
it would work quite as well in their native country. Should 
you doubt that they have England's well-being at heart, just 
change the topic from tariff reform to politics, and your 
mind will soon be at ease on that subject. 

Now, as to “Mr. Foreigner's " remarks about the work- 
ing classes in this country and abroad. The British work- 
man gets the highest wages in Europe, and surely no 
free trader would have it that he pays more for his food and 
clothing than his protected fellow workmen do abroad: He, 
however, is * unable " to save up for rainy days; that much 
is evident from the terrible distress of the unemployed and 
from our overcrowded "workhouses. Is this entirely due to 
the large amount of money he spends on the education of 
his children, or is it because he can’t bear to see the poor 
publican starve, and thinks it his duty to encourage the 
Royal sport of horse racing, even though at a distance? If 
80, the Upper Ten are hardly to blame for his unfavourable 
financial position. 

I fancy an English youth will have no more difficulty in 
finding employment, should he choose to emigrate, than 
citizens of any other nationality do, especially if he has 
availed himself of the opportunities offered to him at home, 
such as evening classes at the multitude of technical colleges 
which are nowadays as inexpensive and instructive as most 
similar institutions abroad. 

Now, as to the University training, in which matter 
Germany is mostly held up as the shining light. In that 
country a student rarely matriculates many months before 
his 19th birthday. The course of electrical engineering at 
the Technical Universities is a four years’ one, and one 
year’s workshop experience is required, which, it is true, may 
be spread over the summer vacations. But hardly one in a 
hundred is able to get through the two branches in four 
years, and not a few take as much as 10. 

The compulsory military service, if it is to be got through 
in one year, means another item of at least £100 to Herr 
Papa. Those whose parents cannot afford this must serve 
for two years, when the Government keeps them. 

Furthermore, German students are hardly what would be 
called an economically minded body of young men, so that 
neglecting the expenses of the college fees, which are very 
small, the education of a German engineer is hardly the 
remarkably inexpensive matter many would have us believe. 

As to the pride of English gentlemen, I always thought 
I was the son of one myself, and I happen to have been 
through the shops, and I should fancy there are a few more 
in @ similar position. 

The action of the L.C.C. has already been dealt with, but 
I should just like to point out that they teach in England 
that twice £38,200 is £76,400; so they do in many other 
countries. I should like to know what part of the world 
* A Foreigner” hails from ? | 

, Whole Hogger. 


Kindly permit me to say one or two words in reply to 
" Foreigner " in the REVIEW of last week. I am well 
acquainted with other countries, and the conditions of 
labour that exist there. I do not like to take exception to 
any remarks that may be made; but if I am the wreck on 
the open sea, I only hope, in my poor, crippled condition, I 
may foul a few of those brand new German liners laden with 
worthless rubbish, a great proportion of which, after 
arriving here, i$ taken out of the foreign-marked cases, 
recased and exported to the Colonies as British manufactures, 
bringing discredit on the manufacturers and mechanics of 
this country, and at the same time sanding the road for 
slightly better manufactured materials sent to them direct 
by these highly-educated foreigners. I do not know if my 
reading of the letter is a correct one; if so, it is surely a 
strong argument in favour of Protection, as, from the 
description he gives, the workmen in foreign countries 


: refer 


enjoying protection are much better off than they are here. 
I think it is generaly admitted by all sections in this 
country that there is something rotten, although they are 
divided as to the cause and the remedy. I have noticed 
one section, like their foreign friends, when cornered for an 
explanation of certain conditions, never fail to trot out the 
education bogy, probably because it contains arguments diffi- 
cult to dispute. I do not believe, however, that the gentlemen 
that write our text-books have anything to learn from 
the self-opinionated foreigners, neither can I believe that 
the engineers and mechanics that make that beautifully 
finished and designed machinery made in this country have 
anything to learn from the men who make the rubbish that 
comes here from abroad. Stepping out of our own trade a 
little, are we to take it for granted that the men that can 
make Broadwoods, Brinsmeads and Chappells are out of 
employment, because they are so very ignorant compared 
with the men that make the pianos from the Fatherland, 
which are being dumped down in batches at the present 
moment at nearly every music shop in London? I think 
those men whose power of lung and words of praise fail 
them when speaking of the crowd of ignorant, dirty, ** can't 
be too dirty" foreign wastrels, that are deposited at our 
docks every week, should be made to eat a leek when they 
tell our starving unemployed that nothing can be done for 
them, because they are so very ignorant, and before anything 
can be done, they must go and get educated. What of the 
cabinet trade, the men that could make chairs that would last 
a lifetime are out of work ; we have chairs sent us now by the 
educated foreigner, and when you sit on them it is à puzzle 
for a moment to know whether you have dropped down on a 
chair or a roundabout. With reference to the remarks 
about the pride of English gentlemen, I have worked with 
the sons of foreign as well as English gentlemen, and in my 
opinion, there are no men in the world less assuming, and 
more willing to do whatever work is required of 
them, however dirty it may be, than the sons of 
English gentlemen; if any proof is wanting of this, 
to the Navy. I am in complete agreement 
with that portion of the letter which says * The 
best weapon a country can have is a good army of skilled 
workmen.” If we are to have this we must find work, and 
when this is impossible the best thing we can do is to pre- 
vent the work being filched from them by unfair or dishonest 
means. If a lamp, switch, or any other article is made in 
Germany, let the article be stamped and not only the packing 
case. I suggest the formation of an Imperia! Trade League 
somewhat on the lines of Freemasonry, with ‘lodges in every 
town, to include all trades, not a political organisation, but 
simply for mutual benefit and protection between all for the 


. good of all trades, an organisation which would draw in the 


present members of: the. different friendly societies, besides 
others. I think such an organisation as this would and 
could do more good than anything else for the promotion and 
protection of trade within the empire. I should be pleased 
myself with any promise of support to promote such a league ; 
perhaps when the new babe showed signs of life someone 
more capable than I would consent to hold the leading 
strings. 
Jaybee. 

[We do not think that any useful purpose will be served 

by further correspondence on this subject.—Ebs. E.R. | 


Electric Cooking and Heating. 


Mr. Dowsing in his lecture at the Olympia Exhibition 
laid the blame for the backwardness of the above to the 
high cost of energy; and he appeared very sanguine that, 
now that the majority of supply undertakings were going to 
supply energy for power purposes at Id. per unit, electric 
cooking and heating was in for a boom. Mr. Editor, do 
not believe him. 

I am afraid Mr. Dowsing is laying the blame on the 
wrong shoulders ; the supply authorities are not at fault. 
Who can afford to fit up a kitchen when the cheapest kettle 
on the market is listed at 248.? Then take Mr. Dowsing’s 
own products. Who can afford electric radiators at £4 1s. 
Very few can and will do this. 

Repairs are also a heavy item. To repair an electric 
kettle recently cost me 10s. ; to replace a lamp in a radiator 
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costs 5s. I am, of course, giving list prices; that is what 
the consumer has to pay. | 

Mr. Editor, it is not the supply authorities who are the 
laggards ; it. is the manufacturers of lamps and apparatus 
that are, and probably will remain, the drag until foreign 
competitors step in and seize the bulk of the work. 

Cannot the ELECTRICAL REVIEW stir these gentlemen up 
a little ? 
and the manufacturers could still fill their pockets, 


| E. Stanley Harpham. 
Finchley, October 31st, 1905. 


Nameless Wire. 


We are still in need of a name for a wircless telegraphy 
message. I suggest that it be called a ** coni," or “ coney,” 
after Marconi. Thus, instead of saying “I sent him a 
wireless telegraphy message," we could say “I sent him a 
coni," or, * I conied him." 


Frank Foster. 
Manchester, October 25th, 1905. 


[ With all humility, and due deference to the great minds 
which have laboured with this problem, we venture to 
suggest that (1) A message transmitted by wireless tele- 
graphy be called a “telegram.” (2) The corresponding 
verb be “ to telegraph.”—Eps. E.R. ] i 


The N.P.L. and Its Duties. 


Referring to a leader in your issue of the 13th upon 
Dr. Glazebrook's communication to The Times Engineering 
Supplement, will you allow me to demur to your summing up 
the position by stating that Dr. Glazebrook's intentions are 
good, but were only stated undiplomatically. On the con- 
trary, his intentions are anything but good, not only to the 
laboratory he directs, but to the large section of professional 
men he proposes to displace. 

The National Physical Laboratory will find its time fully 
occupied in preparing and publishing standard methods of 
testing the innumerable materials used in the technical 
industries, and it is & great disappointment that the result 
so far is only a superfluous publication of stale information. 

Surely, before he institutes another huge department to 
deal with the actual testing of materials and apparatus, in 
competition with oy hardworking and able chemists and 
consulting engineers, he should at least first discharge the 
obligations imposed by the foundation of the laboratory. 

Rumours are already circulating that the operations of the 
N.P.L. will be still further extended, even to the Law Courts, 
and it will be interesting to know the views of those pro- 
fessional bodies, who subscribe to the funds of the laboratory, 
upon these contemplated departures. | 

It is not too much to assume that the object of these 
extensions is further grants of public money to this 
laboratory, a very laudable desire, no doubt, on the part of 
the director and his “brilliant” staff, but hardly better, 
and certainly not less sordid, than the vulgar desire for 
profit of the ordinary professional man. 

£ s. d. 


Hyglenie Telephones. 


Having noticed with interest the letters of your corre- 
spondents on the above matter, perhaps you will permit me, 
as a purely disinterested writer and incidentally as a tele- 
phone expert (having no desire to give anyone the favour of 
a free advertisement, as one of your correspondents bluntly 
put it), to throw some fresh light on this matter. 

Whatever subject has been broached in the columns of 
the Review, I have noticed for a number of years the fair- 
ness and impartiality of the Editors in giving as far as 
possible in such matters both sides of the case. 

First, then, the idea of & purely hygienic telephone is to 
prevent as far as possible the accumulation in the mouth- 
piece of the mierophone of moisture and dirt, and, as in the 
case of a telephone used by a large number of people, the 
harbouring of pathogenic germs capable of introducing 
disease into the human system. 


This being so, which would a disinterested customer 


At half the present list prices, things would boom 


choose, a mouthpiece of a fairly accessible nature which 


could be easily cleaned, or a long, deep and narrow month- 


piece which serves in the new hygienic telephone as a handle 
also, which is not half so accessible as an ordinary 
mouthpiece, and which would under the proper conditions 
become a species of culture tube for the germs to disport 
themselves in and to multiply on the face of the globe—no, 
I mean mouthpiece ? i 

The ordinary receiver ear piece is an equally ready means 
of infection, but this appears to have reached perfection from 
the point of view of accessibility. 

Then there are one or two points, of minor importance, I 


. Suppose, as they only touch on the matter of priority in the 


design or invention of the hygienic telephone. 

If any of your correspondents who are most interested in 
this matter will refer to our British Patent Office Records; 
they will find that on March 21st, 1903, Johan Holmstróm 
applied for a patent on this particular telephone, also that 
on April 17th, 1900, Messrs. Kneale & Hartley applied for a 
patent on a similar instrument, both cases being characterised 
by the handle mouthpiece and the adjacent design of micro- 
phone and receiver. | 

In view of the large extent to which the telephone is 
coming into use in modern life and its probable vast increase 
in the near future, the cleanliness of the telephone will have 
to be considered from a commercial point of view more than 
it has been hitherto. _ 

Thanking you for your courtesy in permitting this side of 
the question to appear. 


Alfred V. Newell. 
Leicester, Oclober 31st, 1905. 


[We hold no brief for either side.—Eps. E.R.] 


Ignitiun Gear for Gas Engines. 


I shall be glad if any of-your readers can tell me the 
name and address of the makers of the Lodge apparatus 
which was mentioned in the REVIEW some time ago. 


A. W. 
St. Helens, October 31st, 1905. 


The Electro-Deposition of Copper. 


I have seen Mr. Ellis’s letter of October 27th in reply to 
my letter. I do not think he makes the matter quite clear, 
as I understand on good authority that a large number of 
tubes produced at the Elmore Works are made by an 
American process of drawing. I should, therefore, be glad 
to learn whether the shells from which these tubes are drawn 
are from copper electro-deposited by the Elmore process, or 
from shells electro-deposited by the Elmore burnishing 
process. 

Sherard Cowper Coles. 

Westminster, October 80th, 1905. 


Regenerative Control. 

In view of your invited discussion, it may interest your 
readers to know some steps that have been taken with 
regenerative control for storage battery-driven electric 
carriages. : 

The cars experimented with were primarily fitted with 


an ordinary three-speed series-parallel controller, two series 


wound motors, and 44 to 48-cell battery. The running 
E.M.F. varies from 88 to 94 volts; average amperes on the 
flat, 80-35 amperes. The first attempt was a separately 
excited field control, and was not successful owing to the 
exceedingly heavy starting currents required. Then a mixed 
control, consisting of three series and four shunt speeds 
was tried. The series speeds were used to start the car 
only, but again the shunt fields took a small current, but the 
armatures took an enormous amount during the periods of 
acceleration. After some consideration another attempt was 
made, this time with more success. The control was seven 
speeds : three series ; one shunt fields; one armatures parallel 
but fields in series ; two armatures in parallel and fields in 
series, and in series to each other with a shunt across field 
circuit. This was very successful, and is still running now 
after a good many months without repair, nor are the com- . 
mutators blackened or burnt in any way. 

F 
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But since this car has been running, an improved type 
has been made, consisting, as before, of seven speeds, of 


which two are shunt speeds and the remainder speeds with - 


series characteristics. A short description of this may not he 
out of place. "m 

The controller is vertical and has 12 brushes for meeting 
the drum contacts. The drum is of the ordinary barrel type 
operated by one handle, for seven forward speeds and two 
reverse speeds. The drum contacts are six in number for 
all forward speeds and four for reverse speeds, and are cut 
out of solid metal. There are, of tourse, no breaks of the 
circuit on any of the series speeds and only in two places on 
the shunt speeds. The contacts are all fitted on the surface, 
and there are no cross connections embedded in the drum, thus 
making replacement an easy matter if necessity should arise. 
On the first speed the fields are in series with the armatures in 
series, thus making two series motors, and have a small 
resistance in circuit. On second speed this resistance is cut 
out; on third speed the fields in series with a resistance in 
circuit are in shunt to the armatures in series, thus making 
two shunt motors in series. The fourth speed is as the third, 
but has more resistance in field circuit. he fifth, the fields 
are in series and in series to the armatures in parallel. 'The 
sixth and seventh have low resistance shunts partially short- 
circuiting the fields, giving a light field as in a shunt motor, 
but preserving the series characteristics. With regard to 
regeneration, some very fine results have been achieved both 
in pulling up on the flat and in running down hill. Of course, 
in both cases the third and fourth, or shunt positions, are 
used. Pulling up on the flat as in traffic, from 30 down to 
. 10 amperes can easily be had although not sustained, but 
down hills of varying gradients regeneration is kept up, 
varying from 25 to 10 amperes, according to the steepness of 
the hill and the initial velocity of the car. 

The controller is practically sparkless, as the whole of the 
resistances can be tised for breaking the circuit, and the 
space factor is also small, because there is no necessity for 
breaking the circuit at each step. It will be noticed that 
the fields of the two motors are in series the whole time, and 
that changing is effected principally on the armatures. 
There scems to be no trouble with the commutators. Carbon 
brushes are used. A remarkable result is that the pneumatic 
tires of the car do not either blister or wear to any extent, 
compared to an ordinary series controlled car. The pinions 
aud gear generally, needless to say, wear much longer and are 
silent, due to gradual acceleration and absence of shocks 
and jars. 

R. H. C. B. 


Lead-Covered Wiring. 


The statement of your correspondents, Messrs. H. Dailey 
and Co., in the current issue of the REvrEW, that they 
“only use vulcanised wire on installations where it is 
specified," prompts the subscriber to draw attention to a 
very common failing to which, as a rule, specialists in any 
particular. system of wiring are peculiarly liable, viz., the 
indiscriminate installation of that system on every contract 
with which they are entrusted. 

No doubt twin lead-covered  paper-insulated cable 
possesses many advantages for house wiring, and dry and 
unexposed situations generally, but its use should be confined 
to this class of work. 

The subscriber has now under his control an installation in 
a large foundry which was carried out a few years ago on the 
system referred to, and the greater part of it has had to be 
entirely re-wired owing to the destructive action of the 
foundry gases on the unprotected lead cpvering. Similar 
cable used for wiring outdoor arc lamps has had to be 
replaced for the same reason. A faulty section of this cable 
is forwarded herewith. 

A calico print works’ installation with which the sub- 
scriber is acquainted was wired on a similar system, but with 
V.I.R. insulation, and here also the lead covering did not 
last for any length of time. The installation in both cases 
was carried out by firms who were specialists in lead-covered 
wiring, and there is no reason to doubt the quality of the 
workmanship. 

Before adopting this method of wiring, it is, therefore, 
advisable to consider each case on its own merits. Twin 
lead-covered V.I.R. cable makes a much better job ; it is exten- 


sively used in ship lighting work, and the subscriber has 
several installations of this kind under his control which are 
satisfactory in every respect. 

Engine and boiler rooms, however, are wired with single 
vulcanised cables run in screwed tubing, and in those parts 
of the ship exposed to the weather, twin cables are protected 
by a covering of wire armour yarned and compounded 
overall. { 

A valuable paper on -the electric wiring of buildings by 


- Mr. W. A. Chamen, with an interesting discussion thereon, is 


to be found in the Transactions of the Institution of Engi- 
neers and Shipbuilders in Scotland, Vol. £3. 


George Stevenson, 
Electrical Engineer for Carrou Co, 
Carron, Stirlingshire, — 
October 30th, 1905. 


THE BRITISH SCIENCE GUILD. 


—— eee —— —— 


On Monday, at the Mansion House, the inaugural meeting of tbis 
Guild was held, under the presidency of the Lord Mayor. Many 
leading scientists, manufacturers, and other men of eminence in 
various departments of life were present on the platform, and a 
number of interesting speeches respecting the objects of the Guild 
were delivered to an appreciative audience. The proceedings were 
opened by Sir Norman Lockyer, who explained the causes which 
had led up to the formation of the Guild, and the work it hopes to 
accomplish. 'The need was that all our national activities, State 
service, and privateservice should be conducted under the beat possible 
conditions, with the greatest amount of brain power. "Therefore 
it was not a question merely of science and scientific men. ‘the 
Bishop of Ripon, in an eloquent speech, moved the election of 
the Ht. Hon. R. B. Haldane as first President of the Guild, 
and among other things that he said was this: That our manu- 
facturers had been conteut to go on in jog-trot ways, without 
watching how far knowledge had advanced beyond them, to the 
detriment of themselves and of the consumer. The.motion was 
seconded in a few words by Lord Strathcona, and supported by Sir 
W m. Mather, who showed himself to be in disagreement with the 
views expressed by the Bishop of Ripon upon the condition of this 
country in comparison with others. He said he had some 
recollection of England being highly scientific and highly com- 
petent in certain fields of manufacture. We had in many of our 
industries the most brilliant scientific methods and processes. 
There was plenty of science in England; the trouble was that thé 
people of England had not been trained to enable them to use 
largely the methods and principles of science which the peoples of 
other countries—not the select men—possessed. He had just 
returned from a four months’ stay in the United States, and he 
found that the whole tendency and trend of American thought and 
feeling were to take masses of their young men and train them so 
that they might take their part as workers in their industries, not 
as managers, employers, capitalists, and so on. The resolution was 
carried unanimously, and Mr. Haldane acknowledged the honour 
in a most interesting address, which we have not space to dwell 
upon now. Speeches by Mr. C. W. Macara, Admiral Sir: 
Cyprian Bridge, Sir J. Wolfe Barry and others followed. A 
lengthy list of vice-presidents and ofticers was appointed and a 
large general committee elected. EP 

We can best describe the objects and organisation of the Guild by 
quoting the official announcements :— 

1. To bring together as members of the Guild all those through- 
out the empire interested in science and scientific method, in order, 
by joint action, to convince the people, by means of publications 
and meetings, of the necessity of applying the methods of science 
to all branches of human endeavour, and thus to further the pro- 
gress and increase the welfare of the empire. 

2. To bring before the Government the scientific aspects of all 


. matters affecting the national welfare. 


3. To promote and extend the application of scientific principles 
to industrial and general purposes. 

4. To promote scientitic education by encouraging the support of 
universities and other institutions where the bounds of science are 
extended, or where new applications of science are devised. 

The official pronouncement respecting the Guild’s aims also 
SAys:— 

“The Royal Society and British Association were founded for 
the promotion of natural knowledge; the Society of Arts for the 
encouragement of arts, manufactures, and commerce. The Science 
Guild, though in sympathy with these objects, is not identical in 
aim with any existing society. The promotion of natural know- 
ledge is outside its sphere. Its purpose is to stimulate, not so much 
the acquisition of scientific knowledge, as the appreciation of its 
value, and the advantage of employing the methods of scientific 
inquiry, the study of cause and effect, in affairs of every kind. 
Such methods are not less applicable to the problems which confront 
the statesman, the official, the merchant, the manufacturer, the 
soldicr, and the schoolmaster, than to those of the chemist or the 
biologist; and the value of a scientific education lies in the culti- 
vation which it gives of the power to grasp and apply the principles 


‘ 
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of investigation employed in the laboratory 

modern life presents in peace OF war.” 
Communications may be addressed 

the British Science 


` 


to the p 
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BUSINESS NOTES. 


roblems which 


to the Honorary Secretary of 
Guild, 16, Penywern Road, London, S.W. 


Earl's Court Naval Exhibition.—1n connection with 


the Naval, Shipping and 
-has just closed, the 


Fisheries Exhibition, E 
STIRLING BOILER Co., 


arl’s Court, which 
Lrp., have been 


awarded a diploma and gold medal for their exhibit, which 


included a marine 


Stirling boiler, of 280 H.P. 


Part of the casing 


was removed to show the arrangement of the drums and tubes in 


the boiler. A special feature in 


with diatomite brick. This brick caused cons 


the boiler was that it 
iderable interest in 


was lined 


that a great advantage is claimed for it over ordinary firebrick, it 
being a much more efficient non-conductor and at the same time 


only one-seventh of the weight. 


The various tube cleaners used 
Stirling boilers were also on exbibition. 
end and a turbine cleaner 
rkcd. Similar botilers 


to that exhibitgd are at present in service in merchant vessels and 


German Imports and Exports of Electrical 


Machinery.— So far this year 


in the exportation of electrical machinery from Germany, 


there has been a slight increase 


the 


returns for the eight months ending with August last showing a 
tons in the correspond- 
ing period of last year. "There has also been. some advance in the 


total of 8,849 tons, as compared with 8,594 


importation of foreign electrical machinery into 


864 tons in the first eight months of 1904 
months ending with August last. 


G 


to 960 tons in 


ermany—from 
the eight 


Increase in Prices.— The ELECTRICAL POWER STORAGE 


Co., LtD., notify 
catalogue for complete cells, 
increased 5 per cent. The increase 
continued advance in the prices of raw 
during the past few months. 
ing estimates. 


Widnes and Runcorn 
Referring to our recent article on this bridg 
note that the whole of the main 
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Belgium.—The report of the Société Liégeoise d'Elec- 


tricité, of Liége, for the last financial year 


as compared with only £7,520 in the preceding 12 mont s. 


Brush Contraets.— The Brush ELECTRICAL ENGI- 


NEERING Co., LTD., has booked the following contracts :— 
For the County of Durbam Electric Power Distributing Co., 


ten 300-x w. transformers. 
For Messrs. J. Howden & Co., Glasgow, 


one 160-Kw. dynamo. 


Bankruptcy Proceedings.—H. J. C. SOMERVILLE.— 
The first meeting of creditors was held last week at the London 


Bankruptcy Court under the failure of Henry J.C. 
à 'The debtor has been engaged in the 
» promotion of various companies, included in the 


Victoria Street, Westminster. 


Otto Electrical Manufacturing Co., Ltd. 
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£4,000 and his assets at 


pay off the claim of the petitioning 


various companies in which he was 
liability of over £1,000 for law costs. 
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labilities to be £178 3s. 6d., due to 22 unsecured, all of which is 
expected to rank for dividend. The assets are estimated by debtor 
at £13 11s. 2d., including £10 deposited with solicitor for costs of 
petition, and £3 11s. 2d. for good book debts. The deficiency i8 
£164 12s. 4d. The causes of failure, as alleged by bankrupt, are 
“depression in trade, bad debts and loss on contracts.” 


and Liquidations. — EMPIRE TELE- 
Hahner and Max Wolff (telephone importers, 
have dissolved partnership. Debts will be 
Elizabeth Hahner. 


Dissolutions 
PHONE Co.— Messrs. E. 
dealers and erectors), 
attended to by the said 

NUNN, WATTS & Co.—Messrs. T. R. B. Nunn and F. H. Watts 
(electrical engineers, 82, Mark Lane, E.C.), have dissolved partner- 
ship. Mr. Watts will attend to debts and continue the business 
under the same name 88 hitherto. 

DELAFONE BATTERIES SYNDICATE, Lrp.—Creditors were to send 
particulars of their debts, &c., to the liquidators (Messrs. E. 
Williams and C. B. Hahn, 12, Norfolk Street, Manchester) by 
November 2nd. . 

Tin ELECTRO-SMELTING (ZINNOXYD) CO., Lrp.—A meeting is to 
be held at 9, Woal Exchange, Basinghall Street, E.C., on December 
4th, to hear an account of the winding-up by the liquidator (Mr. 
A. le Clerc). 


Land for Sale.—Land suitable for the erection of elec- 
trical engineering or motor-car manufactories is being offered for 
gale, It is situated within seven miles from London. Some parti- 
culars appear among our advertisements to-day. 


Electric Clocks at Olympia.—We are informed by 
the SyNCHRONOME Co. that they have arranged with the authorities 
to leave their time-circuit of 20 electrically-propelled dials for the 
benefit of the visitors to the forthcoming Motor. Exhibition at 
Olympia, and for the convenience of the management. Those who 
did not see this installation at the Electrical Exhibition will, there- 
fore, have another opportunity of inspecting an up-to-date example 
of the modern method of time-keeping. 


Mechanical Stoking.—The Hever Castle Power Station, 
Hever, Kent, has just arranged for an installation of four “Bennis” 
stokers and natural draught furnaces for its Lancashire boilers. 
The Midland Electric Corporation for Power Distribution, Wolver- 
hampton, hae placed an order for three stokers and compressed air 
furnaces for a water-tube boiler. ‘The economies and other advan- 
tages claimed to result from machine-firing were recently given in & 
paper read before the Keighley Association of Engineers, Keighley, 
by Mr. A. W. Bennis. 
reprinting in our pages, may 
Ed. Bennis & Co., Ltd., Little Hulton, Bolton. 


Catalogues and Lists.—Messrs. ALLEY & MACLELLAN, 
Lrp., Sentinel Works, Glasgow.—Illustrated circular No. 153, 


showing good half-tone views of representative examples of the 
“ Sentinel" two-stage intercooling and giving a 
list of users of these plants, including 13 machines for the 
Admiralty for various dockyards. | 

Messrs. REID, McFARLANE & Co., LTD., 7, Graham Road, 
Plaistow, London, E.—Catalogue of Diatomite, Maxonite and 
asbestos compositions for boiler covering, also asbestos rope for pipe 
lagging, removable. sectional coverings, non-conducting dry hair 
felt. A lengthy list of firms, ships and public buildings where these 
specialities are employed is given. e 

The ELECTRIC AND ORDNANCE ACCESSORIES CO., DTD., Stellite 
Works, Birmingham.—A number of new illustrated and priced 
leaflets. One describes the Stellite controllers for cranes, machine 
tools, &c.; another (L 21) particularises the “ Stellite-Gradual " 
magnetic motor starter and regulator; a third (M 260) details the 
Stellite portable electric drills and appliances connected therewith ; 
while a fourth (8 202) gives full information relating to water- 
tight, gas-tight and dust-proof bells, signalling apparatus, &c., 
(Mercier's patents) for mines, collieries, factories, and so on. 
C. R. Heap, 28, Hatton Garden, E.C.—Lists No. 10 and 
No. 11, issued by Messrs. Hodgson, Wright & Wood, the former 
giving specification and table of prices, weights, &c., of shunt-wound 
continuous-current protected motors, and the latter, shunt or com- 

und-wound dynamos In the same way. Mr. Heap has also sent 
us a list illustrating and Case " controller. 

MESSRS. CARBICE Rrrcure, Waverley Engineering Works, 
Edinburgh.— Newly issued catalogue of turbines, Pelton wheels, 
and other water motors. 
pre-eminent among manufacturers of water-power plant for long 

ears past. The“ Waverley " and the “ Girard” 
are fully dealt with in this catalogue, ' 
of sizes, powers, and prices appearing for single and double dis- 
charge, high-pressure double discharge turbines, Pelton jet water- 
wheels and water motors, and soon. Turbines for electziclighting 
and power transmission, sluice valves, turbine governors, and many 
other special departments of hydraulic engineering come in for 
treatment, and several pages are devoted to “ useful information ” 
on such subjects as measurement of water powers, loss of heat from 
friction in pipes, storage of water, and data for hydraulic calcula- 
tions. A long list of users of Carrick & Ritchie plant, and selec- 
tions from testimonials, are printed. We should not wonder if the 
list of users of such turbines for electric lighting purposes came a8 
a revelation to some present-day engineers. 

Messrs. H. W. SAMBIDGE & Sow, Highgate Street, Birming- 
ham.—Two catalogues of electric light fittings including many 
voy artistic designs of brackets, pendants, standards, and the 
like. . 

The WoRTHINGTON PUMPING Co., Lrp., 153, Queen Victoria 
Street, E.C.—New catalogue of air and gas compressing machinery. 
In the course of 175 pp. a great deal of information, accompanied 
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by many excellent illustrations, is given relating to the different 
patterns of Worthington compressors. Much tabulated information 


, is embodied in the book, and in addition to the descriptive matter 


relating to the compressing machinery, there is a good deal of useful 
general information of engineering interest. Those interested in 
compressors will find the book of considerable service. Another 
Worthington publication, also just t6 hand, deals fully and 
exclusively with the company’s turbine pumps. 


Trade Announcements.—The Direct SPANISH TELE- 
GRAPH Co. has opened an office in Glasgow at 5, Royal Bank 
Place. 
` Mr. Rospert E. Wims, late with Messrs. H. T. Boothroyd, 
Hyslop & Co., Bootle, Lancs., has now joined tbe firm of Messrs, 
STAFFORD & Co. mechanical and electrical engineers, of 117, 
Oxton Road, Birkenhead, where business will be carried on under 
the same style. Messrs. Stafford & Co. have just completed an 
entirely new installation of electric ight at the New Theatre Royal, 
Birkenhead. 

The BRITISH EMPIRE MOTOR TRADES ALLIANCE has been registered 
as a limited liability company. 

We understand that from August 1st, 1905, Mr. A. Steiger, of 28, 
Victoria Street, Westminster, S.W., ceased to act as representative 
to the firm of Escher Wyss & Co., Ltd., of Zurich, and the latter 


firm have entered into an arrangement with Mr JENS ORTEN- 


BovinG, of 72, Victoria Street, Westminster, to represent them in 
the United Kingdom and all British Colonies. Mr. Boving has been 
connected with the firm's business for some years. We learn that 
many of the firm's well-known specialities will henceforth be manu- 
factured in this country. 


The City Corporation and Electric Lighting.—In 
view of the recent action taken by the City Corporation relative to 
making certain experiments with gas for street lighting, as a sub- 
stitute for electric arc lamps, it is of ntcrest to mention again the 
fact that was reported in our last issue, that at a meeting of the 
Court of Common Council held on Thursday, October 19th, a recom- 
mendation was made by the Markets Committee, and was adopted, 
that the whole of the lighting of the foreign cattle market, 
Deptford, which for some years past has bcen effected by gas and 
oil lamps, should be replaced by electric lighting by means of arc 
lamps throughout. Tenders were obtained to a specification pre- 
pared by Mr. S. G. Castle Russell, M.I.E.E., consulting engineer, 
and Mr. Horace Dove, F.I.A., chairman of the Markets Committee, 
is to be congratulated that he has not allowed his committee to take 
what undoubtedly would have been a retrograde step, but has 
guided them in the right direction. Messrs. Lund Bros. have 
secured the contract for carrying out the whole of the work 
required, which will include 218 Veritys’ Aston-Worsley patent 
twin carbon enclosed arc lamps, arranged, roughly speaking, in 
equal numbers alternately connected to the mains of the London 
Electric Supply Co.’s Deptford station, at a pressure of 210 volts 
for the alternating circuits, and 460 volts for the continuous. 
There is also a scheme for incandescent lighting. Judging from 
this decision, the gas experiments recently made in the City have 
evidently not impressed the City Fathers very favourably as a 
whole, and if fair consideration were given to the matter, electricity 
would not be supplanted by gas at all. Our readers have only to 
compare the pressure gas lamps, which light the gutter admirably, 
with the arc lamps installed throughout the City generally, which, 
without doubt, light the streets. 


E 
For Sale.—The plant and stock of the Stanley Electric 
Carriage Co., Ltd., Church Street, Chelsea, is being offered for sale 
by tender. 


The Alleged Electrical Frauds Case.—On 26th ult., 
at the Guildhall, John Bell, William Leslie, Thomas Rosenberg, 
George Webber and Frances Cheeseman were committed for trial 
on the charge of fraudulently obtaining sums amounting to £30,000 
from a number of electrical firms. 


Book Notices.—* Elementary Electrical Calculations.” 
By W. H. N. James and D. L. Sands, London: Longmans, Green 
and Co. 3s. 6d. net. 

“Elementary Electrical Engineering." By J. H. Alexander. 
London: Crosby Lockwood & Son. 3s. 6d. net. 

" High-Tension Power Transmission." A Series of Papers and 
Discussions presented at the meetings of the Amer.I.E.E., under the 
auspices of the Committee on High-Tension Transmission. New 
York: McGraw Publishing Co. $3. 

" Science Abstracts." Sections A and B, October 25th, No. 94. 
London: E. & F. H. Spon. 1s. 6d. net each section. 

“Fowlers Mechanical Engineers’ Pocket-book, 1906." Edited 
by Wm. H. Fowler. Manchester: The Scientific Publishing Co. 
1s. 6d. net (leather, 2s. 6d. net). _ 
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LIGHTING AND POWER NOTES. 


Barking,— During his term of office as electrical engineer, 
Mr. A. H. Seabrook, who has just been appointed to West Ham, 
reduced the works costs from 3°42d. to 1:5d. per unit, which is a 
record for stations of the same size in the London district. The 
average charges have also been reduced from 3:4d. to 2°8d. In his 
first year he reduced the net loss from £1,000 to £274, and a net 
profit has been made each year since then; the power charge has 
also been reduced to ld. per unit, and 90 per cent. of the local 
power tsers have adopted electric driving. Thus Mr. Seabrook 
takes up his new duties with an exceedingly good record. 


Beckenham.—The U.D.C. decided on the 30th ult. 
that the necessary works for providing energy for the Penge tram- 
ways be proceeded with forthwith, at an estimated cost of £153,000. 
The order for machinery are, however, suspended unti! the draft 
agreement relating to the supply has been received from the 
B.E.T. Co. A committee was appointed to meet the company and 
discuss the price to be paid to the Council for energy. 


Bettws-y-Coed.—The invitation of a local syndicate to 
apply for a provisional order for thelighting of the district by 
electricity has been accepted ; the syndicate will bear all legal and 
other expenses incurred, on condition that they be given the first 
refusal of the carrying out of the scheme. . Under the agreement 
the company undertake to have the scheme carried out withjn 
18 months, failing which, the order will revert to the Council free 
of expense. 


Birstall.—A L.G.B. inquiry was held recently into an 
application by the U.D.C. for sauction to borrow £2,000 for electrical 
purposes. The Council proposes to take energy in bulk from the 
Yorkshire Electric Power Co. at a cost of 3d. per unit for the first 14 
hours and ‘9d. per unit after the maximum supply of 126 units per 
24 hours has been taken. 


Bishop Auckland.—Electric street lighting has been 
adopted at West Auckland, to supplant the existing gas lamps. 


Bradford.— The report of the Electricigy Committee 
upon the work of the department during the past year has been 
issued. From it we gather that 16 additional lighting feeders are 
being laid for the purpose of augmenting the capacity of the con- 
sumers’ networks in various parts of the city. The Committee 
has given instructions for the augmentation of the supply to the 
tramways by the laying of four additional feeders on the present 
system of supply, and the erection of two sub-stations for an 
extra high. tension system of transmission, the outcome being that 
the tramways distribution system will be divided into 19 instead 
of 8 sections as at present. It having been decided to supply the 
districts outside the present area of supply by means of extra high 
tension feeders, swb-stations are arranged for at Thornbury and 
Odsal Top, aud transformer chambers in Waketield Road and 
Horton. These will be supplied with three-phase current at 
6,500 volts, derived from motor-generators at the works. Jt has 
also been decided to lay a number of extra high teusion feeders for 
general supply purposes on this system, for both transmission and 
distribution to several of the outlying portions of the city. 


Brighton.—Mr. Arthur Wright has certified that a sum 
of £60,221 is due to the British Westinghouse Co. for plant supplied 
at Southwick. The two completed turbines and the converters have 
run very satisfactorily, and he expects in less than a fortnight that 
the Southwick plant will be in a position to supply a very con- 
siderable portion of the electricity consumed in Brighton. 


Cheshunt.—The U.D.C. has received from the North 
Metropolitan Electrical Power Distribution Co., Ltd., a request for its 
consent to the application for a new prov. order for E.L., cancelling 
the Council’s present order, and constituting the company the under- 
takers under the order. The Council on October 25th decided to 
ask the company if it had any serious intention of carrying out 
the lighting of the district under the present agreement. 


Continental Notes.— ITaLy.—Application has been 
made to the prefectoral authorities of Ancona for a concession to 
put down a plant to utilise the water-power of the River Sentino, 
at Genga, in the generation of electrical energy for lighting 
purposes, and for the operation of a system of electric tramways in 
the district. 

GreRMany.—The Electricitüte Gesellschaft, of Berlin, has secured 
a contract for the establishment of an electricity works in the town 
of Eberswalde, at an estimated cost of £18,000. 

The municipal authorities of Celle have decided on the establish- 
ment of an electricity works in the town. 

SPAIN.— La Compania Minera Industrial de Mancilla (Logrono) 
has, placed a contract for an electric power plant of 200 H.P., in 
connection with its mines. 

A large electric power station is rapidly approaching completion 
at Laguna de Ruidera, for Messrs. Sedano & Co. The plant, which 
is being put down by the Spanish Siemens-Schuckert Co., consists 
of two sets of 560-H.P. turbo-alternators. The turbines were built 
by Messrs. Escher Wyss & Co. The three-phase current generated 
will be transmitted at a pressure of 30,000 volts to'a number of 
industrial centres in the district, including Solano, Membrilla and 
Alhambra. 


Dartford.—The U.D.C. has decided to terminate the 
free wiring contract. It is the intention of the Council to do 
“ small jobs " itself. - 


Exeter.— A discussion recently took place on electrical 
extensions; the engincer reported that through promptly laying 
distributors in new streets, 61 houses out of the 68 erected were 
being supplied, and as 500 houses were being erected, the prospects 
were exceptionally good. Other engineers please note. 


Foots Cray.—The B. of T. has informed the U.D.C. 
that it will be prepared to consider an application for a prov. order 
authorising the Council to transfer its E.L. order to a company, 
and te extend the time for carrying out the order. 

Hanley.—With the object of popularising electric 
lighting, &c., the T.C. has decided to print on the back of the account 
forms and rate demard notes advertisements bringing the advan- 
tages of the use of electricity to the notice of the general public, 
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Kings Norton.—The U.D.C. has been informed that 
the B. of T. will be prepared to consider a proposal to transfer the 
Council's E.L. order to a company, and the Council has decided to 
negotiate with Messrs. Callender's Cable and Construction Co., 
Belliss & Morcom and the Electric Construction Co., with regard to 
the formation of a local syndicate to lease the order for 21 or 25 
years, the Council to have the option of taking over the under- 
taking at the expiration of 10 years without paying any premium or 
compensation, or at any other period upon terms to be agreed. 


Liversedge.— The U.D.C. after discussing a proposal to 
apply for a loan of £1,500 for carrying out an E.L. scheme in con- 
nection with the Yorkshire Power Co., decided to refer the matter 
back to the Committee. 


London,—L.C.C.— Thequestion of loans to local authorities 
was raised at a meeting of the Council on Tuesday last, when the 
Finance Committee stated that the Fulham B.C. had applied for an 
advance of £25,000 on account of proposed expenditure for ex- 
tending the E.L. plant and mains. It appeared that the B.C. had 
also had before it a scheme for greatly extendiug the undertaking, 
and the committee had, therefore, beeu in communication with it 
as to whether, having regard to recent events in Parliament, the 
present was an opportune time for the borough to largely increase 
its generating plant. In reply, the Committee had been informed 
that the projected extensions were divided into three parts, the 
£25,000 now applied for being required to commence the first 
part of the work, the total estimated cost of-which was £67,328. 
The second and third portions of the extension scheme would not 
be proceeded with until it had been fully demonstrated that the 
first extension had realised expectations. In view of the uncertainty 
as to the method of generating energy in London in the future, the 
Finance Committee would have preferred that large extensions of 
generating plant should not be undertaken by the borough councils 
at the present time. The work which formed the subject of the 
applieation for £25,000 had, however, been commenced, and under 
the cireumstances the Committee thought the loan should be 
granted, and recommended accordingly. 

Sir Melville Deacheroft expressed the opinion that bulk supply 
would be available in the future at d. per unit, whereas the 
borough councils could not supply at less than ld. per unit. It 
was therefore necessary for the Council to hesitate before sanetion- 
ing the expenditure, and he moved that the con ideration of the 
recommendation should be postponed. 

Dr. Napier seconded the amendment, which was carried by 
31 votes to 18, and the matter was consequently adjourned. 

The Finance Committee brought forward other recommendations 
in regard to loans, aud these were sanctioned. They related to an 
advance of £9,792 to the Battersca B.C. for an extension of boilers, 
plant, &e., necessary to supply steam to a new turbo-generator ; 
£6,000 to the Hampstead B.C. for E.L. purposes; £90,405 to the 
Marylebone B.C. for various works; and £10,000 to the Stepney 
B.C. for E.L. works. 

L.C.C. BULK SurpPLY.—The Council resolved, on the recommen- 
dation of the Highways Committee, to give notice by public adver- 
tisement of its intention to consider at the mecting on November 
14th, a proposal to promote legislation in the next session relative 
to the supply by the Council of electrical energy in London and 
certain surrounding districts, and to defray the cost of such promo- 
tion out of the county fund. In a further report the Committee 
gave details of its reasons for endeavouring to secure powers of this 
kind. The report, which will be considered at the second meeting 
in November, proceeds to state:— 

“The authority to be sought should, we think, include power 
(1) to supply energy in bulk throughout the whole of the area in 
question; and (2) to supply energy to large individual consumers, 
as, for instance, railway, canal and tramways companies or autho- 
rities, where these undertakings extend over more than one area. 

“ We have not at present gone fully into the details of a definite 
scheme for the supply of electrical energy, but, from reports which 
we have had before us, and having regard to the favourable position 
in which the Council stands in many respects, we are of opinion 
that it will be quite practicable to put forward a satisfactory 
scheme, bearing in mind the importance of providing cheap elec- 
trical energy for general use in London, and at the same time 
securing continuity of the policy of public control which was 
tended to be ensured by the purchase clauses of the E.L. Acts 
of 1882 and 1888. 

“The Council on October 24th, 1905, authorised us with the Parlia- 
mentary Committee to confer with representatives of the London 
local authorities upon the whole question of the supply of elec- 
trical energy in London. It is proposed to hold this conference on 
Monday, November 20th, 1905, and we will then place our pro- 
posals, in the event of the Council adopting them, very fully before 
the local authorities. In the meantime, however, we have thought 
it right, having regard to the short time available for the issue 
of the necessary Parliamentary notices as to the deposit of a 
Bill &c., to place before the Council this outline of the policy 
which we recommend it to adopt. We have, as required by 
Standing Orders Nos. A. 27 and A. 161, informed the Finance and 
Parliamentary Committees of our intention to recommend the 
Council in this sense. It is, however. necessary for us to ask the 
Council to suspend the operation of Standing Order No. A. 161, 
which requires that all proposals relating to applications to Parlia- 
ment for powers shall be submitted to the Council not later than its 
first meeting in June of each year. We think that this is clearly a 
case of urgency, which comes within the class contemplated by 
Standing Order No. A. 162, inasmuch as it was not until August 
that it was known that the Administrative Co.'s Bill would not 
pass. We have consulted the solicitor, in accordance with Standing 


- Council. 


Order'No.'A. 163,"and he is'oflopinion'that]the Council has*power to 
promote legislation in the direction indicated, provided that the 
provisions of the Borough Funds Act, 1872, as applied by the 
County Councils (Bills in Parliament) Act, 1903, are adopted." 
The Committee,tin conclusion, submit recommendations inzorder to 
give effect to these proposals. The! views of the) Finance Com- 
mittee on the subject will be presented at a'future'meeting of the 

St. Pancras.—An L.C.C. loan of £1,874 for electric lighting pur- 
poses is to be taken up. 7D 

FvLHaAM.—The Finance Committee has, in reply to its applica- 
tion to the L.C.C. to sanction a loan of £67,328 for E.L. extensions, 
received a communication from the Comptroller asking to be 
informed whether the B.C. had considered what would be the effect 
upon itselectricity undertaking of the passing of any Bill for the 
supply of electricity in bulk in its area, such as the Administrative 
County of London and District Electric Power Co.s Bill of last 
session. The borough treasurer has answered this communication, 
intimating that his Council has committed itself to carry out 
various necessary schemes of extension to the full amount of the 
loan applied for; and, in fact, had already spent about £25,000 in con- 
nection therewith, therefore the passage into law of any electricity 
Bill, such as referred to, could not be considered in the direction 
indicated in respect of the present application. 

IsLrNGTON.— The Lighting Committee of the B.C. has decided in 
favour of supporting action being taken by the L.C.C. or any Metro- 
politan B.C. to enable municipalities to give a bulk supply of 
electricity. 


Leek.—The following revision of prices for energy to 
consumers has been approved by the U.D.C. Power rates to con- 
sumers whose installations do not exceed 20-5.nH.p.: First 1,000 units 
consumed per quarter, 2d. per unit; second 1,000, 1}d.;.all in 
excess of 2,000, 14d.; installations exceeding 20-B.H.P. special terms. 
Flat rate charges, as an alternative to the maximum demand 
system : Offices, warehouses, and mills, 6d. per unit; shops, 54d.; 
combined shops and private houses, 5d.; private houses, 44d. ; 
public houses, hotels, and clubs, 4d. 


Macclesfield.—The electric lighting of the new Infirmary 
annexe at the Macclesfield County Asylum has now been completed, 
consisting of three steam dynamos, switchboard, wiring, &c. We 
understand that the whole of this installation has been carried out 
according to specifications at a saving of about 2 per cent. on 
the accepted tenders. The contractors for the wiring, fittings, and 
public lighting are Messrs. D. Firth & Son, of Manchester; and for 
the plant, Messrs. J. H. Holmes & Co. The consulting engineers 
are Messrs. Lacey, Sillar & Leigh, of Westminster, who have worked 
in conjunction with the county architect of Chester, Mr. H. 
Beswick. 


Manchester.—Mr. Ross Hooper has, of late, had 
occasion to criticise the method of finance adopted by some 
municipalities, when he has made inquiry, on behalf of the L.G.B., 
into applications for loans for municipal electrical works. At the | 
Town Hall on Friday last, an inquiry was held with reference to an 
application of the Electricity Committee for power to borrow a 
sum of £60,000 for additional equipment at the distributing and 
balancing stations, the provision of motors in connection with the 
motor hiring scheme, the erection of cóttage property adjoining the 
Stuart Street works, and other matters. It was explained by the 
Chairman of the Electricity Committee that the purposes for which 
the present application was necessary were—additional plant 
£22,295, railway at the Stuart Street Station £17,850, distributing 
and balancing stations £14,285. "These extensions were needed to 
enable the Corporation to deal with the increasing demand for 
energy. It was stated in the course of the inquiry that the greater 
part of the work had already been carried out and the money spent. 
This, Mr. Hooper observed, reduced the inquiry to a farce. 
He took exception to the action of the Committee in constructing 
the railway at Stuart Street station, for which & further sum of 
£17,850 was needed, without first obtaining the sanction of tho 
L.G.B. It cost altogether over £32,000, and this was the first time 
any application had been made in respect of it. The city surveyor 
said the Departmert was assured before the work began that there 
would be a sufficient surplus to meet the cost out of the previous 
loan. The inspector said it was very unsatisfactory for him to have to 
inquire into the details of work which had been carried out three 
years before. No intimation had been given that the Board’s 
sanetion had been anticipated. The inspector said he could under- 
stand that the Department believed that it would have ample 
funds to complete the work; but, he added, when dealing with the 
item of £14,285 for excess expenditure on the distributing 
and balancing stations, there was a difficulty in following 
the accounts. The only way that the total of £14,000 odd 
had been arrived at was by adding up the total assets 
and the total liabilities, and then striking a balance. Then 
they found that they were £14,000 to the bad. Each sanction 
should have been kept separate. “I do not see," he continued, 
“how I can deal with that amount now, from the particulars before 
me. You have been running up an account on a floating capital, 
and now you bave come to a settling day. You should have had a 
settling day before this.” The inspector further pointed out that 
a 25 years’ loan was being asked for in respect of expenditure 
which had been actually incurred 13 years ago, and, that 
some of the items included in this application might not 
be allowed 25 years’ repayment. The Town Clerk said, 
“The Corporation threw themselves on the indulgence of the 
L.G.B." The Inspector intimated that he was aware of 
the difficultics the department had had in one way and 
another, but they should have their settling days oftener. On 
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behalf'of the Manchester Property Owners’ Association, objection 
was made to the spending of money without the consent of the 
L.G.B. previously obtained. The present application, however, was 
not opposed, as its refusal would jeopardise the profits of the 
electricity undertaking, which it was hoped would be available for 
a reduction of rates in the near future. 

The inquiry then closed. 


Merthyr.—The local Traction and Lighting Co. has | 


recently appealed against its assessment, which has since been: 


reduced from £1,200 to £864 rateable value. 


Newcastle-on-Tyne,—The Corporation is faced with the 
problem of providing more light in the city, and has to decide whether 
gas or electricity shall be used for that purpose. Mr. Ernest Hatton, 
the manager of the tramways which supplies all the energy used for 
Corporation purposes, has made a comparison of the costs in either 
case, 80 far at least as is possible; the. hours of consumption 
are not identical. Assuming that the extensions are carried out by 
180 additional arc lamps, each burning 2,793 hours per annum 
(including the reduction that will be made to the Committee in the 
existing arc lamps), he gets 380 arc lamps of 1,000 c.P. at £11 net 
per annum per lamp, costing in all £4,180; secondly, assuming that 
the extensions are carried out with 206 new type gas lamps, each 
burning 2,793 hours per annum, he gets 200 1,000-c.P. arc lamps, for 
which the Committee now pays £14 18s. 6d. per lamp per annum, in 
all £2,980 ; and the cost of 206 new type gas lamps at £3 5s. 6d. per 
annum each, £674 13s. in all, giving a total of £3,654 13s., or with 
discount £3,565 11s. 9d. This is £614 8s. 3d. less than by lighting 
the same length of streets by arc lamps; but it is to be noticed, he 
says, that the hours of burning for each gas lamp on this estimate 
have been reduced by 983 hours per lamp per annum. The average 
at present for gas lamps is 3,776 hours per annum, and ‘if this were 
maintained, the c st of making the extension with gas lamps would 
be £3,711 10s. 1d., or £468 9s. 11d. less than for electricity. 


Neweastle-under-Lyme.— The past year's working of 
the municipal electricity undertaking resulted in a gross profit of 
£160 ; a not deficit, however, is inc urred of £262. 


Newhaven.—The U.D.C. has come to the conclusion 
that it is not in a position to deal with the matter of E.L. for the 
town. 


New Zealand.—WaTrkER PowER.—A further report on 
this question has been submitted during the present session of 
Parliament by Mr. Allo. Surveys have been put in hand during 
the year to procure the necessary data for the design of works to 
utilise the power available at Huka Falls on the Waikato River, 
and in the Tauherimkau, Clarence, Opihi and Teviot Rivers; also 
further surveys will in a short time be started at the Hutt River, 
Lakes Rotoiti, Coleridge and Hauroko, these places appearing to be 
the most suitable in the first instance to give supplies of power to 
the present industrial centres of the colony. 

The Huka Falls and Rotoiti-Kaitung schemes are alternative. 
The same remark holds good for the Hutt and Tauherimkau Rivers. 
In Canterbury it is to be decided whether a central scheme at Lake 
Coleridge, or two schemes, one at Hanmer, using the Clarence 
River, and another at Opihi, would be the more favourable. The 
two schemes combined would efficiently command the whole of 
Canterbury. 

The survey of the Teviot River shows a 'scheme of about 
25,000 H.P. to be practicable. Four schemes are available on this 
river, aggregating over 50,000 H.P. 

Attention is being given to the developments in electric traction 
on railways. 

The schemes proposed for immediate consideration, the amount 
of power expected to be derived from same, the probable total cost, 
and the amounts proposed to be voted for the current year, are as 
under :— l 


Scheme, B.H.P. Estimated cost. Proposed vote. 

Huka .. . .. ...  .:  .. 88,000 £1,000,000 £10,000 
Hutt .. iA ea ae .. 12,000 . 340,000 10,000 
Clarence m as .. 425,000 600,000 10,000 
Opihi .. és - ks .. 10,000 250,000 2 
Teviot.. P T iA .. 95,000 600,000 10,000 
Hauroko (partial development).. 40, 850,000 10,000 

Totals 150,000 £3,640,000 £50,000 


CHBISTCHURCH.—The City Council has resolved to call for 
tenders for the supply of additional plant for the destructor elec- 
trical works. A proposal thata loan of £11,450 be raised for the 
purpose has been referred to the Finance Committee. 

DuNEDIN.—4A report has been issued by the Finance Committee 
showing that £66,233 is required to complete the Waipori hydro- 
electric scheme, made up as follows:— 


ESTIMATED Cost To COMPLETE, FROM JUNE lsT. 


Electrical plant .. i ay a T "m .. £45,188 
Hydraulic works .. bs os wá z ie as 5,452 
Interest, say Sd = " ; 
City cables, say for thrce years 12,000 
Converter station T $3 10,723 
Public lighting .. ae E 10,560 
Conduits, cradles, &c. .. iix 928 
£89,801 
Deduct credit balance .. 23,568 
Amount required 2s Eu £66,238 


The above provides for a single transmission line, and about 


£4,000 for contingencies in the tramway loan, and £8,365 in the | 


Waipori loan. 

above works. 
HaMi_Ton.—A small private E.L. installation was inaugurated 

in the town in September last by the Mayor. The plant, which has 


It is proposed to borrow £70,000 tto complete the 


. something like 64 or 7 per cent. interest. 


+ 


been installed by Messrs. Steuart & Fenn, comprises a Tangye 
8-H.P. gas engine coupled to a 36-amp. 110-volt International 
generator. The lighting installation consists of 30 32-c.P. incan- 
descent lamps and four 95-c.v. Nernst lamps. | 


Oldham.—With reference to an application of th 
Corporation for powers to borrow a further sum of £48,114 for the 
purpose of meeting expenses in connection with the electricity 
undertaking, Mr. H. Ross Hooper lately held an adjourned inquiry 
on behalf of the L.G.B. The electricity undertaking is alleged to 
have been largely over-capitalised. In respect of the Greenhill 
power station, the Corporation has borrowed under the Act of 1902, 
£156,501, and the further sum now asked for will bring the total 
expenditure up to £204,645. The application for further borrowing 
powers was made last December, md an inquiry was then opened 
by the Inspector, but he declined to proceed in the absence of 
comprehensive and full details, which the authorities undertook to 


. supply. The electricity undertaking appears not to have been a 


financial success, In the course of the inquiry, the Inspector was 
appealed to, tò put a stop to what was alleged to be extravagant 
expenditure. Replying to the Inspector, the borough accountant 
said the depreciation fund now stood at £9,459. He admitted 
that certain debts were being carried forward. The reserve in 
1904 was £9,180; this year, therefore, there was an increase 
of £270. A credit balance, when there was one, was not 
necessarily transferred to the reserve. The Inspector expressed 
strong disapproval of the transference of three engines from 
Rhodes Bank to Greenhill; he further pointed out that the Cor- 
poration had lost money—this year, £1,300; and wished to know 
what were the prospects for next year. 

The Greenhill station, it was further explained, was decided 
upon in 1901, when more power was found to be needed for working 
the tramways. 

Mr. Hooper said that at the previous inquiry, the estimated 
demand for energy was found to be wrong. These works were now 
well nigh unproductive, an example of over-capitalisation. Greenhill 
station was built when, perhaps, Rhodes Bank might have been 
extended ; and the Corporation had now about £75,000 of capital tied 
up. He considered the position a disastrous one, and wanted to know 
who was responsible. Mr. Alderman Boltun said the borough 
surveyor drew the plaus and the Committee decided the number 
of cars. The estimates being based according to Mr. Alderman 
Bolton on their own ideas. The Inspector went on to say that the 
lack of a competent engineer explained all the loss. The Com- 
mittee acted on their own responsibility in providing energy for 
150 cars. An error of judgement had landed the Committee. in a 
loss of £100,000 for plant that was unremunerative. More than 
half of it was lying idle, and when it came to be wanted—if ever— 
it might be out of date. Such expenditure ought never to have 
been incurred without expert advice. The proceedings then closed. 


Ossett.—Tlhe T.C. has agreed to adopt a small E.L. 
scheme at a cost of £3,500, with & view to the retention of the 


prov. order, which was recently extended for two months by the 
B. of T. l 


Pontardawe.—The Council has decided to approach the 


Brynamenàn Supply Co. for terms upon which it will provide 
publie lighting for Caegurwen by electricity. 


Rawtenstall.—The T.C. has received from the L.G.B. 
anction to borrow £12,)00 for the establishment of eleetricity 
works. 


Shanghai.—A_ special meeting of the ratepayers was 
held at the Town Hall on June 6th last, to consider the electric 
light and tramways question. The Council has since October, 1899, 
received four separate batches of tenders for putting down a tram- 
ways scheme in the town, but negotiations were not entered into, 
to carry out a project until the tender of Messrs. Bruce Peebles was 
received, in March of this year. The Council did not offer a con- 
cession to take over its electricity undertaking, but the terms of 
the tramway concession insisted upon the company taking a supply 
of energy from the municipality. Upon the Council's decision to 
accept Messrs. Bruce Peebles tender to put. down and work an elec- 
tric tramway system in the district, the ratepayers called the above 
meeting to put forward a proposal to dispose of the clectric light 
works in conjunction with the tramways concession. This proposal, 
however, was defeated. Provided the tramways scheme comes to 
pass, the Council will require to expend a sum of 100,000 to 
120,000 taels on extensions to plant. During the discussion on the 
above, it was stated that borrowing money in the Far East was an 
expensive luxury, for when the Council obtained loans it must pay 
For every 1,000 tacls 
borrowed for 20 years, the Council has to repay the principal plus 
632 taels in interest, but against these heavy financial charges, it is 
gratifying to note that the Shanghai municipality's average charge 
per unit, works out at 14 candarcens against an average for the- 
United Kingdom of 153 candareens, and for public lighting at 175 
taels, against 174 taels in this country. The balance to the credit 
of the net revenue account of the department at June last was 
53,000 tacls, but this is invested in the working capital of the 
undertaking. It appears that the department has no sinking fund 
account, the reason put forth for this is that some of the older loans 
bear interest at 5 and 53 per cent., aud that it is not good finance to 
pay these off and borrow afresh at 6 per cent. . 


South Africa,—BLoEMFoNTEIN.—In accordance with 
the wishes of the T.C., Mr. R. Hammond has made a report on the 
general electric lighting of the town. He estimates the cost of 
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extensions at about £60,000. A reduction in the price of energy i8 
advocated by Mr. Hammond as soon 48 the new plant is in 
operation. 


Torquay.—A L.G.B. inquiry was held on Tuesday last, 
into the application of the Corporation for consent to a loan of 
£9,500 for the purposes of electric light and power supply. The 
inspector remarked that the inquiry was more OF less the outcome 
of the inquiry held in January last, when an application was made 
for a loan of £42,000. The matter had been re-considered, and the 
loan now required was for £9,500. * 


Tyldesley —The U.D.C. has decided to apply to the 
B. of T. for consent to an agreement with the Lancashire Electric 
Power Co. for a supply of energy in bulk. E 


US, A.—TENN gssEE.— Phe Chattanooga and Tennessee 
River Power Co. has, by an arrangement with the U.S. Government, 
decided to put down a 56,000-H.P. electric generating plant near 
Chattanooga City. The entire work, including a dam and a lock to 
accommodate vessels of about 250 ft. in length, is expected to be | 
completed in about 14 months. The mains will be largely placed 
underground, owing to the mountainous character of the district. 

New YoRK.—AÀ new drawbridge, operated by electricity, has 
been completed over the Newtown Creek, Brooklyn. Each of the 
two moving parts of bridge weighs 1,000 tons or more. 
There are now connected with the mains of the New York Edison 
Co. on Manhattan Island motors aggregating 100,275 H.P. 


Walthamstow.—The electrical engineer has been in- 
structed to obtain tenders for the following .—Automatie switches 
for thc generating gtaticn, an extra panel for the traction board, 
alterations to the gas generators, rearranging the old lighting 
switchboard (estimated cost between £600 and £700), motors for 
hire-purchase, &c. 

'est Hartlepool.—On October 26th a L.G.B. inquiry 
was held relative to the Corporation's application for a loan of 
£5,000 for E.L. purposes, the extensions being needed to supply the 
Seaton Carew Ironworks with 300 or 400 g.P.annually. There was 
no opposition. | | 


Windsor.— Messrs. Foote & Milne, Ltd, have informed 
the R.D.C. that with regard to their application for EL. powers 
for Sunningdale, they are willing to undertake to supply energy at 


the maximum rate of 6d. per unit, but in cases they wish to retain 
a discretionary power to charge at a higher rate not excecding 8d. 
per unit. 


———— 


TRAMWAY AND RAILWAY4 NOTES. 


Bexley.—The B. of T. has informed the U.D.C. that it 
has sanctioned loans a8 follows :— £1,520 for cars ; £392 for enlarge- 
ment of battery; £1,299 for repair shop, hot water fitting, 
machinery, &c. ; and £743 for a paint shop and weir and settling 
pond. 

Dewsbury.—The reconstruction of the tramways for 
electrical working between Dewsbury and Birkenshaw has so far 
advanced that it was found possible to re-open the first section . 
between Dewsbury and Batley on Saturday last. The Dewsbury 
and Batley section is about 1} miles in length, and the total length 
of the line will be about 4 miles. It was expected that the section , 
, from Birstall to Birkenshaw would be ready for opening towards. 
the end of tbis week, but it will take about a month to complete 
the whole line. The line is owned by the Yorkshire (Woollen 
District) Tramway Co., a subsidiary company of the B.E.T. Co., 
and it will be worked in connection with the Spen Valley lines. 
At Birkenshaw the line will meet that of the Bradford City Cor- 
poration, and arrangements have been made for the issuing O 
through fares from Dewsbury to Bradford. 


Edinburgh. — The town clerk has drawn up an 
elaborate report on the existing cable tramways and the extensions 
under consideration. 


Exeter.—lt was stated last week that the Council had 
spent up to the present £67 489, including £7,852 for the purchase 
of the old horse undertaking. 
rest of the tramways, the cost would be £31,800— making a total of 
£91,137. The cars had in the past six months carried two million 
persons, and taken close on £19,000. 


Folkestone.—The T.C. has followed the action of Sand- 
gate U.D.C. in deciding to recommend to the four local authoritics 
in the district the electric tramway scheme submitted by the 
National Electric Construction Co. 


Hertfordshire.—The CC. has decided-to apply for an 
order authorising the construction of a light railway from Bushey 
through Watford to Callow Land. 


Ipswich.—The revenue of the Corporation trair-’ 
ways for the six months ending September 30th was £12,795, 
against working expenses of £8,497. Interest and sinking fund 
reduced the surplus for the six months to £1,540. The average 
receipts per car-mile during the past six months stand at, &'86d., 
against 8'92d. for the same period last year; and the average 
passengers per car-mile, similarly compared, were 8:99d. against 
892d. 


If it constructed the whole of the | 


Jarrow-on-Tyne.— 4t a special meeting of the T.C. last 
week the Tramways Committee reported the receipt of a letter 
from the B.E.T. Co., asking the consent of the Council to allow the 
Albert Road section of the scheme to drop. This portion, it was 
stated, was of little importance, and was only included in the pro- 

i i i j That was found 
to be'impracticable, as the crossing of 
termination of the section was a thing that neithor Parliament nor 
the B. of T. would consent to. The consent of the Council was all 
that was required before proceeding with the remainder of the 
work, as the company had already provisionally accepted a tender 
for the construction of the, permanent way. The Committce 
recommended that the company be asked to carry out the scheme 
of the Light Railway Act, and that no further delay be consented 
to, and this was approved. 


Kingston.—The T.C. has passed plans for the construc- 
tion by the London United Tramways, Ltd., of a line from King's. 
Road to the borough boundary in Richmond Road. 


London.—1..C.C.— The L.C.C. recently resolved to seek 
confirmation in the next session of Parliament of an agreement 
entered into for the acquisition of certain short lengths of tramways 
in or on the boundary of the county, 
northern tramways. It was 
consideration of a proposal to expend £803,600 
converting certain of the northern tramways to the underground 
conduit system. The lines concerned, which have 8 total length 
of 224 miles, are a8 follows :—(1) Theobald’s Road terminus, vid 
Clerkenwell Road, i 
Street and ‘Leman Street to 
Folgate terminus, vid Shoreditch, Kingsland Road, High Street and 
Stoke Newington Road to Stamford Hill; (3) Aldgate terminus, 
viá Commercial Road, Commercial Road East, and East India Dock 
Road to Poplar; (4) Moorgate Street terminus, vid Finsbury Pave- 
ment and City Road to junction with Old Street; (5) Holborn 
terminus, viá Gray’s Inn Road to junction with Theobald’s Road ; 
and (6) along Old Strect, between Great Eastern Street and Shore- 
ditch ; and it is hoped to complete the reconstruction of this 
section of the tramways by Christmas, 1906. i is 
portion of the lines first, it will be practicable to run electric car 
services on complete routes with a minimum 
the services on other lines. 

METROPOLITAN DISTRICT RaiLwAY.—The electrification of the 
District Railway is nearly complete, only four or five gteam trains 
being in use. A further improvement will be initiated by the end 
of the month in the shape of the establishment of zone fares. The 
publie will be able to ride 
Aldgate to Hammersmith 
tances there will be threepenny, fourpenny, and fivepenny tickets. 
Twopenny tickets will also be issued from Aldgate to High Street, 
Kensington, on the Inner Circle. Beyond Hammersmith, on the 
lines worked by the District Railway, an additional twopence will 
take a passenger any distance on the system. ' It is hoped eventually 
to run 40 trains an hour, or a 14 minute service, but at the outsct, 
after the pnuematic signalling is in operation, the service will be a 
two-minute one between the City and Gloucester Road or Earl's 
Court. "A 

' METROPOLITAN Rartway.—The Metropolitan Railway Co. 
announces an important reduction of fares between the West End 
and Paddington and the City as far as Aldgate. The reduced fares 
enable the public to travel from Paddington to the City, either to 
Moorgate Street, Bishopsgate, OT Aldgate, for 9d. third-class, and 
3d. first-class. The first-class fare was previously 6d. There is no 
doubt, the company states, that 2d. will become the recognised fare. 
The 1d. and 13d. fares for shorter distance are retained. 

TRAMWAYS OVER THE Bripces.—The Bridge House Estates 
Committce is to present a report to the Court of Common £ouncil 
recommending that, in order to provide for the passage of tramways 
over Blackfriars Bridge, that structure should be widened to the 
extent of 40 ft. No cars witl be allowed to stop while passing over 
the bridge or within a certain distance of it. 

Sr, PANCRAS.— The General Purposes Committee of the B.C. 
has passed 8 resolution affirming the desirability of electrifying the 
L.C.C. tramway from Holborn, along Gray's Inn Road to Hamp- 
stead. 

MARYLEBONE.—lhe B.C. has agreed to consent to the con- 
struction of the proposed tramway in the Edgware Road to the 
Marble Arch. Letters were read from the L.C.C. intimating that 
the underground conduit system would be adopted, and that the 
B.C. would not be called upon to contribute towards the cost of 
street widenings. 


Trafford Park Estates Co. have 
agreed to withdraw a claim which they recently made against the 
Manchester and Galford Corporations, in respect of the Park tram- 
ways, on an undertaking being given that a tramcar service shall 
begin at once. The crossing of the Trafford Road swing bridge—a 
difficult undertaking— was successfully solved, and the first trams 
crossed the Ship Canal by that bridge on Monday last week. 


Middlesex.—At a recent meeting of the County (‘ouncil, 
the Light Railways Committee reported that Clause 5 of the agree- 
ment with the Metropolitan Electric Tramways, Ltd., provided 
that the energy used by the company for the purposes of the lines 
was to be measured scparately from all other energy, by meters 
placed in such positions a8 might be agrecd upon, within or close to 
the sub-stations. The company now asked the County Council to 
consent to the energy used being apportioned to the various 
sections on the basis of the car-mileage run. Clause 5 was open to 
objection on the ground of its impracticability on a system such as 


the recommenda- 
tion was adopted. Motions were adopted (1) for a Bill to be intro- 
duced next session authorising a line from Edgware Road, Crickle- 
wood to High Road, Kilburn : (2) for application to be made to the 


A number 
of experiments had been made by the Committee to see if the 
traffic conld be conducted safely. Four cars had been fitted with 
Special brakes, and several times attempts had been made to work 


On every occasion the cars had got 


with a very broken gradient, parts of : 
as1in8. The section is included in the running powers that some 
time ago were given to the Tyneside Tramways and Tramroads Co., 
and the latter company has been desirous of getting the route open. 


span was made for the railway, and a new 
Toad cut through the embankment, Thig done, it was found that 


the curve was stil] awkward, and a public-house had to be bought 


at the corner. Despite what was done, the cars were unable to 


e .C. 
should be extended to that place, which lies to the west of the city. 


New Zealand, —WELLINGTON.— Six hew cars for the 
City Council recently arrived from England by the steamships 
Tonic and j -A deputation from the Trades and Labour 


loan of £22,000 for the completion of the Melrose tramways and 

extensions at Roseneath and Kilbirnie. 
DUNEDIN.— The Finance Committee 

£12,865 was required to complete the construction of the tramways. 


North-Eastern Railway.— The fusing of some wires at 
the Wallsend-on- : : 


plied, and in order to carry out these tests they erected some 
temporary cables, ing 
temporary cables fused and set fire to severa] other cables, which 


convenience wag caused by the stoppage, as many of the trains were 


of about 10 miles, Surveys of the line are being made, it is said, 
as a preliminary step, and after these have been completed it is 


e Over the Tyne, 
h was designed by Robert Stephenson, wi]] be relieved of a 
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tically a continuous town along the south side of the Tiver, comprised 
in the urban districts of Gateshead, Felling, Pelaw, Hebburn, 
Jarrow and South Shields, and there is an immense industria] 
population there resident, as well as a large migrant population 


` attracted by the great shipyards on the Tiver banks, 


It is reported that the directors also have under consideration the 
electrification of the railway between Newcastle and Sunderland, 


United States, —RocuksrER (N.Y.).—The Buffalo and 
Rochester Traction Co., with & Capital of £700,000, will build and 


formers will raise this voltage to 50,000, and step it down for trac- 
tion purposes at 15 sub-stations along the line. For passenger 
service each motor-car will be equipped with four 100-n.r, motors, 
capable of giving a speed of from 35 to 40 miles an hour. For light 
goods traffic 150-H.p. motors will be used, and for heavy goods trains 
double locomotives made up of two portions, each Weigning 40 
tons. The value of the electrical equipment already ordered js 
It is claimed that this will be the longest electrical rail- 
way line in the United States, | 

New Yonk.— On Friday last the city celebrated the first anni- 
versary of the opening of the Rapid Transit subway, which during 
the year has carried 106 million passengers, 


Wednesbury.— The T.C. on October: 25th decided to 
acquire the remaining portion of the recently electrically-equipped 
tramways in the town belonging to the South Staffordshire Tram- 


way Co. This is the last section to be taken over by the Council. 


Wolverhampton.— The question of intercommunication 
between the borough and the outlying districts has been in abeyance 
for some time. One ‘step forward however, scems to have been 
made on Saturday last, when a skate wag attached to a trolley car, 
and passengers were conveyed between Snow Hill and the Fightin 
Cocks, whence the B.E.T Co.'s line runs to Sedgley outside the 
borough ; everything worked smoothly and satisfactorily, 


——— 
TELEGRAPH AND TELEPHONE NOTES. 


—————— 

Australia,— Mail advices received in London c.; Mon- 
day stated that a successful telegraphic test was made between 
Broome, West Australia, and Cape York, Northern Queer. iana pig 
Perth, Adelaide, Melbourne, Sydney, Brisbane, Bowen and Towns- 
ville. The total length of the circuit was 6,500 miles, which is said 
to be almost a record. The chief electrical engineer (Mr. Howard) 
of the postal department in a Teport says the exp 


The Commonwealth Postal Department has ordered 12 Yetman 
transmitters, two for use in each State, 

Special consideration is being given by the Postmaster-Genera] 
and the Secretary of his department to a Suggestion for a period of 
free competition amongst rival wireless telegraph systems, before 
any one system ig Officially adopted by the Commonwealth, It is 
understood that the Postmaster-Genera] is favourable to a system 


whether at present any system of wireless telegraphy should be 
permitted a monopoly of the coasts of the Commonwealth. 


Shanghai— The N orth German Cable Works at Norden- 
am on the 26th ult. received a telegram announcing the laying of 


- Final tests showed the 
electric condition of the cable to be perfect, and it was opened on 
ffi 


(Continued on page 726.) 
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| JOHN GAVEY, 
PRESIDENT OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


Mr. Joux GavEv, C.B., M.Inst.C.E., engineer-in-chief and 
electrician of the Post, Office, and president of the Institution 
of Electrical Engineers, whose portrait we give, was born in 
Jersey (Channel Islands) on August 11th, 1842, and is there- 
fore 63 years of age. He was educated at Victoria College, 
Jersey. In 1860 he joined the Electric and International 
Telegraph Co., and in their service acquired an extensive 
knowledge of telegraph engineering. In 1870, on the 
transfer of the telegraphic systems of the United Kingdom 
to the State, he i | 
was appointed 
superintendent of 
the South-Eastern 
Division, and in 
1872 was trans- 
ferred to the Great 
Western 
with headquarters 
at Bristol, under 
Mr. (now Sir 
William) 
divisional engineer 

of the Southern Dis- - 
trict. 
term of service at 
Bristol, Mr. (iavey 
was engaged, 
amongst other work, 


Division. 


Preece, 


During his 


in the construction 
of heavy trunk lines 
forming some of 
the mosi important 
telegraphic links in 
the country. In 
1878, on the 
greater portion of 
the Southern Dis- 
trict being taken 
over by the Royal 
Engineers, Mr. 
Gavey became 
superintending 
engineer of the 
South Wales 
District, with 
headquarters at 
Cardiff. His service there was of a varied and important 
character, embracing every class of telegraphic and, later, 
of telephonic work. The improvements in fast-speed Wheat- 
stone working, which eventually resulted in a rate of 250 
words per minute.and- more being attained, were largely 
due to Mr. Gavey's investigations. The conditions for high- 
speed working through underground cables in connection 
with land lines were also gone into carefully by him 
with most satisfactory results. Whilst engineer in South 
Wales, Mr. Gavey vurned his attention to wireless telegraphy 
by induction, and made numerous and important experiments 
in connection with this branch of the subject. Under his 
directions, telegraphic communication was established 


Photograph by! 


JOHN GavEv, C.B, M.Inst.C.E., 
President of the Institution of Electrical Engineers. 


between Lavernock on the mainland, and the Flat Holmes 
island in the Bristol Channel. The spread of the telephone 
system gave Mr. Gavey full scope for his energy, and under 
his direction the first postal telephone line connecting two 
large towns was established between Cardiff and Newport 
in 1881. 

In 1892, on the death of Mr. E. Graves (then engineer- 
in-chief), Mr. Gavey was appointed to the position of 
principal technical officer, at headquarters, and in this 
position he carried out further important experiments in 
wireless telegraphy by induction, and succeeded in establishing 
telephonic communication by its means across Loch Ness, a 

Li distance of 4 miles, 
the experiments 
eventually result- 
ing in the perma- 
nent installation of 
communication by 
telephone with the 
lighthouse on the 
Skerries, near 
Liverpool. 

Although Mr. 
Gavey has very 
largely .and suc- 
cessfully dealt 
such matters 
as telephone 
switching appa- 
ratus, long-distance 
telephonic trans- 
mission, &c., per- 
haps the largest 
and most import- 
ant work he has 
been engaged on 
in connection with 
telephonic inter- 
communication has 
been the  installa- 
tion of the immense 
network of under- 
ground wires which 
now ramify the 
streets of London 
and stretch out to 
the suburbs in every 
direction. Another 
important work 
entrusted to Mr. Gavey was the valuation of the National 
Telephone Co.s trunk lines when the latter were in process 
of acquisition by the Post Office. Subsequently he undertook 
the organisation and development of the trunk telephone 
system throughout the country. 

Mr. Gavey served as juror to the electrical section of the 
Paris Exhibition of 1900, and was a delegate to the Inter- 
national Electrical Congress in the same year. In 1903 he 
was appointed an official delegate at the preliminary Inter- 
national Congress on Wireless Telegraphy, held at Berlin. 
He was a member of the British Committee of the St. Louis 
Exhibition in America, in 1904. He is chairman of the 


Telegraph and Telephone Sub-Committee of the Engineering 
G 


' with 


[Elliott d* Fry. 
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Standards Committee, and under his chairmanship some 
valnable reports on telegraph material have been issued ; he 
is also a member of the Electrical Plant Committee. 

As a member of the Institution of Electrical Engineers, 
Mr. Gavey has contributed several valuable papers on various 
telegraphic and telephonic subjects. He 
was also in the early days a frequent con- 
tributor to the ELECTRICAL Review, 
then known as the Telegraphic Journal. 

An appreciation of the eminent ser- 
vices which Mr. Gavey has rendered to 
the State and to the public was recognised 
by the distinction of C.B. which was con- 
ferred on him in 1903. His straight- 
forwardness has gained for him the 
esteem and affection of all who admire a 
frank, fearless and manly nature; and 
he is as modest as he is able. 


NEW TURBINE PLANT AT | 
PORT DUNDAS GENERATING 
STATION, GLASGOW. 


THE Glasgow Corporation has earned 
for itself a reputation for progress in all 
matters connected with its electrical under- 
takings, and if its policy as regards the 
clectric lighting department's generating 
stations has resulted in an accumulation 
of plant of somewhat diverse patterns, we 
believe that few will quarrel with its recent 
turbine extensions at the Port Dundas and 
St. Andrew's Cross stations. When, two 
years ago, new generating machinery was 
found necessary, Mr. W. A. Chamen, the 
then chief: engineer, advised the extension of the Port 
Dundas station, and the designing of the new portion 
for the installation of six 3,000-Kw. turbo-alternators. 
Two of these sets were ordered, while a 1,500-Kw. direct- 


turned out hy Messrs. Babcock & Wilcox, the heating 
surface of each being 6,182'^sq. ft., with a grate area of 
100 sq. ft., and the working pressure 200. lb. per sq. in. 
Superheaters and chain-grate stokers have been fitted, 
together with automatic weighing machines for weighing the 


Port DUNDAS GENERATING STATION, GLASGOW. 


coal, while Green economisers and induced-draught fans add 
to the completeness of the installation. 

The turbines are direct-coupled to three-phase alternators 
of 3,000 Kw. normal capacity each, which are capable of 


3,050-Kw. WILLANS-DICK, KERR 


current'set was erected in St. Andrew’s Cross station (see 
ELECTRICAL REVIEW, September 22nd, 1905, p. 464) in the 
southern district of the city. 

In carrying out the extension at Port Dundas, great diffi- 
culty was encountered in placing the boilers within the avail- 
able space, and at the same time keeping to the original 
scheme of bunkers, &c. The new boilers are the largest size 


TURBO-ALTERNATOR, Port DUNDAS. 


carrying an overload of 25 per cent. for two hours and 50 per 
cent. for half an hour. The turbines were supplied. by 
Messrs. Willans & Hobinson, and are of the Parsons type, 
with the improvements which this firm has adopted. 
The speed is 750 r.p.m. The blading . throüghout 
is built up in complete half rings before being,;placed 
in the turbine, and the blade rings are protected at. their 
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,WILLANS TURBINE, SHOWING UPPER HALF TURNED BACK FOR 
> 


outer ends by a channel shrouding 
strip, which gives the blading a par- 
ticularly strong and rigid appearance, 
The governor gear, oil pump, &c., have 
been placed on the lower half of the 
casing, and arranged so that the 
bearing caps can be lifted and the upper 
half of the casing turned back for the 
inspection of the interior of the turbine 
or working portions of the bearing and 
thrust gear. The exhaust end of the 
turbine has been arranged so that the 
exhaust to the condenser is taken down 
through two pipes, which allows the 
exhaust end bearing to be rigidly sup- 
ported close up to the main portion of 
the turbine spindle, thus reducing the 
length between the turbine end bearings. 
With regard to the foundations, these 
consist of two concrete piers, one sup- 
porting the generator bedplate and the 
other supporting the oil tank, on which 
rests the steam end of the turbine, the 
turbo-generators being arranged on the 
level of the switchboard gallery, with the 
condensing plant on the nor mal engine- 
room floor level. The valves of Md 
throttle and by-pass are arranged i 

separate box bolted to the steam a 


paste oZ 


INSPECTION, 


bearing of the turbine, and the governors 
are driven through the gearing by a small 
extension shaft; the governor gear and 
the adjustment of the thrust are de- 
signed so that there is perfect accessi- 
bility at all times without the possibility 
of derangement due to careless handling. 
Compared with the reciprocating plant 
installed in the station, the turbine 
units run remarkably well in balance and 
provide a forcible illustration of the 
amount of power which can be got into 
small compass. 

The surface condensing plant is 
installed immediately under the turbines, 
and has been manufactured by Messrs. 
W. H. Allen & Son. It has been de- 
signed to give a vacuum of 24 in. below 
thereading of the barometer when the tur- 
bine is giving its full output of 3,000 Kw. 


The air pumps are of the three- 
throw Edwards type, and, together 


with the circulating pumps, are motor- 
driven. 
Messrs. Dick, Kerr & Co. supplied the 


Dick, KERR 


Fic. 1.—THREE-PHASE 3,000-voLrT MAIN SwircHBOARD—FRONT VIEW. 


RomTaATING FIELD FOR 3,000-Kw. 


TURBO-ALTERNATOR 


m g 
A 


Fic. 2.—Back VIEW. 


COLLIERY AND MINING SWITCHGEAR (See p. 725). 
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generators, which are of the three-phase revolving-field type 
with 6,500 volts pressure between terminals, the frequency 
being 25. 

The exciters are mounted on an extension of the rotor 
shafts, the exciting pressure being 50-60 volts. 

The stator frame follows the makers’ standard construction, 


left bare. Wedge pieces between the poles, stayed with bolts, 


secure their absolute rigidity. 


A complete system of air ducts extending from the rotor 
shaft, through the pole-pieces, tips and stator windings, 
secures the essential coolness when running. The machines 
make comparatively little noise in operation, and their 


performance on test will be looked for with interest. 
Messrs. Witting, Eborall & Co. made the switchboard 
which is arranged to control eventually eight three-phase 


Fic. 3.—THREE-PHASE 3,000-voLT MAIN  SwITCHBOARD 


guard of one panel removed.) 


with former-wound coils embedded in rectangular slots : the 
stator can be moved laterally to admit of inspection of the 
revolving element. At present the neutral point of the 


winding is not carthed. 


The rotor is of special interest, as owing to the high 
peripheral speed, its electrical design has necessarily been 


Fic. 4.—T@REE-PHASE  3.000- voLT 
COLLIERY WORK. 
board. 


MAIN SWITCHBOARD FOR 
View showing encased bus-bars at top of 


subordinated to mechanical considerations. It consists of 
three solid pressed steel castings, the central one carrying 
four laminated pole tips. l 
The field coils are of stout edge-wound copper, the turns 
being insulated with paper and mica, and the outside edges 


FOR 
COLIJERY Work. (Portion of back with “expanded metal’ 


generators and 20 feeders. At present, however, the instal- 


Fic. 5.—MAIN SWITCHBOARD FOR USE ON 
UP TO 650 VOLTS. 


COLLIERY CIRCUITS 


lation consists of apparatus to deal with two double-current 
generators, Which have been used as p.c. machines for the 


last five years, and ninefeeders. — There are two sections in 
the switchgear, which is of the remote control type, con- 
sisting of the operating panels and the high pressure 
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Fic. 6.— MAIN SWITCHBOARD FOR USE ON COLLIERY CIRCUITS 
up TO 650 Vorrs. (Back VIEW.) 


apparatus. The former are situated in the engine room, and 
from there the high pressure switchgear, situated in an 
adjacent room, is electrically controlled. The high-pressure 
gear is sub-divided in brickwork compartments sealed by 
means of iron doors, 


- P. 
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The bus-bars are in duplicate, inter-connecting switches at 
the ends being provided. In order that any generator or 
feeder may be switched on to either bus-bar, selector switches 
are fitted. The small wiring is all run in screwed iron piping 
except. at the back of the operating panels. The 
generator and feeder switches are arranged with each phase 
in a separate oil tank and with four breaks per phase. The 
feeder switches, although normally carrying only 100 
amperes as a maximum, are capable of breaking safely the 
total horse-power of the station. The instruments are 
worked from current and pressure transformers . fixed in 
the high-tension compartments. The relays on the feeder 
panels are of the three-phase overload time-limit type, those 
on the generator panels being of the reverse-current type 
without time-limit attachment. ‘The adjustment is such 
that the switches would open should a reverse current equal to 
90 per cent. of the normal full load current get into the 
generator circuit. The relays may be cut out of action 
while the machines are being synchronised. It is 
claimed for the general arrangement of the gear (1) 
that accidental contact with any of the high pressure 
gear, whether exposed or not, is absolutely impossible ; 
(2) should any single piece of apparatus fail or fire, the damage 
will be confined to the particular compartment in which the 
accident takes place ; (3) any panel or portion of the bus- 
bars may be completely isolated by means of the section 
switches for inspection, cleaning, or repair, without inter- 
rupting the supply in any way; (4) apparatus requiring * 
occasional inspection, such as excess pressure dischargers, are 
placed: in a readily accessible position, and proper provision 
is made for getting out the oil switches for overhauling or 
renewing the oil; and (5) the only fuses used are in the 
primaries of the pressure transformers; the earthing of the 
framework, the cases of all transformers and switches and 
the secondaries of the transformers and any part of the bus- 
bars or high pressure apparatus which the staff may require 
to handle, has been carefully carried out. The inter-connect- 
ing cables are rubber-covered and served with an incom- 
bustible double braiding and compound. Where the connections 


cause. For balancing purposes some of the 500-volt D.C. 
windings are tapped, the tappings being led to slip 
rings connected to  choking coils. The starting 
switches in the sub-stations are all of the water 
type, and the results obtained from them have been 
very satisfactory. The high tension switchgear, supplied by 
the British Westinghouse Co., is on the same lines as that in 
the power station. The D.C. generator switchgear includes 
automatic reverse current circuit-breakers on each pole, 
without any fuses, the only fuses employed being on the 
low-tension feeders. 


COLLIERY AND MINING SWITCHGEAR FOR 
HIGH AND LOW TENSION ALTERNATING- 
CURRENT SERVICE. 


By A. M. RANDOLPH. 


THE use of electricity has, in a large measure, revolutionised the 
cost of production and been the saving factor of many commercial 
undertakings. In no industry, perhaps, has this cffect been so 
marked as in the case of colliery and mining work, which offers an 
ideal field for the application of electricity to the economical per- 
formance of every operation hitherto carried out by steam or com- 
pressed air. "This fact has rapidly come to be recognised by owners 
of collieries, and is regarded as fundamental to the success of one 
of the most important of our staple industries. 

It is desired in the present article to call attention to the recent 
development by the British Westinghouse Electric and Manu- 
facturing Co., Ltd., of a special line of switchgear and control 
apparatus for use in connection with mining operations. This 
development has been based on tbe exceptional experience of the 
Westinghouse Co. in the application of electricity to mining work, 
and is the result of careful consideration given to the details of the 
apparatus by its engineers, ensuring that special conditions of 
operation are met by suitability of design. 

Attention has been paid to the rules and regulations issued by the 
Home Office for the use of electricity in mines, the requirements of 
which have been embodied in the designs herein described. A brief 
description of these designs will be given under tbe following 
headings :— 
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Fic. 7.—THREE-PHASE 3,000-voLT MAIN 
SwITCHBOARD, (Section.) 


pass through partitions or require support they are mounted on 
porcelain insulators and tubes. The cables from the power 
station switchboard are three-core, and run to various sub- 
stations in the city; in these 1,000 and 500-Kw. motor- 
generators of the British Westinghouse Co.'s make are 
installed. The motors are of the induction type, taking 
current at a pressure of 6,500 volts direct on the stator 
windings ; the D.C. side delivers current at 250 or 500 volts 
pressure for distribution to consumers. The motor-gene- 
rators are all arranged for starting up from the D.c. side, but 
at least one set in each sub-station can be started up from 
the a.c. side as well, in case the D.C. supply fails from any 


Fic. 8.—Distanr CONTROL. 
MAIN SwITCHBOARD. 


Fic. 9.—NoN-180LATED TYPE OF THREE- 
PHASE SWITCHBOARD FOR CIRCUITS UP 
TO 650 VorTs. (Side Elevation.) 


THREE-PHASE 
(Section.) 


1. Main and distributing switchboards.—Above ground. 
2. Distribution boards.—Underground. 

3. Motor-control gear.—Undergound and above ground. 
4. Miscellaneous apparatus. 


Main and Distribution | Switchboards.—Above ground. High 
pressure up to 3,000 volts. Figs. 1, 2 and 3 (pp. 723 and 724) 
show respectively a front view, back view and details of wiring 
in one of the compartments of a main generating station switch- 
board recently built by the British Westinghouse Electric and 
Manufacturing Co. for 3,000-volt three-phase colliery service,* and 
fig. 4 shows the method of installing the bus-bars on this board. 


T 


* These figures were made from photographs taken- before 
shipment. $us 
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Switchboards for power-house service are preferably made up of 
polished marble panels with a neat bevel on all front edges. The 
panels are carried on an angle iron framework designed to facilitate 
extensions, and the complete board is provided with efficient means 
for bracing from a rear wall. | 

The main bus-bars are supported (sce fig. 4) on high grade 
porcelain insulators at the top and towards the rear of the board, 
cach bar being separated from adjacent bars by slate partitions. 
Thus a sectional view of the bus-bar chambers presents a number of 
rectangular cells running the whole length of the board, each cell 
containing one bar, and the number of cells being governed by the 
number of phases of the system. In addition to these partitions, 
removable top slabs of slate are arranged so that the bus-bars are 
completely covered in. Reference to fig. 4 will show that the 
possibility of an arc occurring between the bars is entirely 
eliminated, and that while the bars are readily accessible for 
inspection and repairs, the danger of accidental contact with them 
is reduced to a minimum. 

The connections (fig. 3) between the bus-bars and main switches 
are made with insulated and fire-proofed cable carefully arranged 
and supported on porcelain insulators where necessary. Al instru- 
ments and automatic switch-tripping coils are actuated from the 
secondary windings of highly insulated current transformers mounted 
at the rear of the switchboard panels. This, combined with the 
absence of high-tension parts of apparatus from the front of the 
switchboard, renders all liability of the operator to shock or acci- 
dent practically negligible. 

The rear of the switchboard, as will be seen on reference to figs. 
2 and 3, is divided into compartments by means of slate partitions. 
Thus each panel might be said to be a self-contained unit of which 
the rear compartment holds the high-tension apparatus and connec- 
tions necessary for the operation of the switches, instruments, &c., 
mounted on the face of each panel. Each compartment is closed 
by an expanded-metal door provided with a simple device which 
interlocks it with the main isolating switch on the panel. Referring 
to fig. 1, the isolating switches will be seen enclosed in marble boxes 
screened in front with metal-expanded screens. The function of 
these switches is to cut off entirely a panel from the “live” bus- 
bars, thus making the inspection of that panel a perfectly safe 
matter. No person, therefore, can gain access to the apparatus at 
the rear of a panel unless the isolating switch is first opened, and 
n is Fi impossible to close the isolating switch until the door is 
closed. 

The preceding description is illustrative of a high grade of 
switchgear, which, however, may be varied in constructive details to 
suit special requirements. Thus isolating plugs may be used in 
place of knife switches, in which case the main circuit-breakers 
Would be interlocked with the doors at the rear ef the panels, in 
such a way that access could not be gained to the rear of any panel 
until the main circuit-breaker had been opened. It would then be 
possible to remove the isolating plugs, and render “dead” all 
apparatus contained in the compartment. It will be noted that by 
this arrangement, it is impossible to open circuit on the isolating 
plugs while the current is flowing. Fig. 7, p. 725, illustrates this 
method of construction. 

In the event of its not being desired to operate the switchboard 
continuously, the isolation and division of the switchboard into 
compartments may not be necessary, since it will then be possible 
to do all repairs and cleaning at periods when the switchgear is not 
in operation. Iron doors, however, would be provided for locking- 
up the passage way behind the switchboard. 

For main and distribution switchboards operating at pressures 
above 3,000 volts, a class of construction and interlocking mechanism 
similar to tbat described above is adopted, except that more 
liberal spacings are allowed, and the compartments containing the 
high-tension apparatus, instead of forming the rear of the switch- 
board panels, are isolated and remote from the instrument and 
control panels. 

The lay out of this switchgear is illustrated in fig. 8, but is sub- 
ject to modification in structure as dictated by the kilowatt capacity 
of the plant to be controlled. 

The main switches are closed through a system of mechanical 
levers by means of handles on the operating panel. The auto- 
matic release mechanism and instruments are operated from 
special transformers in a similar manner to those referred to in the 
above description of the switchgear for 3,000 volts. 

The switchgear depicted in tig. 8 is a typical lay-out designed for 
operation at voltages up to 6,000. i 

For switchboards operating up to medium pressures, i.e., not 
exceeding 650 volts, a standard panel construction is adopted, 
except that all live metal, if dictated by the requirements, is at the 
rear of the switchboard, the main quick-brcak knife switches being 
operated by handles projecting through the marble panels In 
cases where it is necessary that a switchboard shall be kept in con- 
tinuous operation, provision is made so that any particular section 
may be isolated in a manner similar to that described for the 
3,000-volt gear, thus facilitating the carrying-out of repairs and 
cleaning, without risk to the attendant. Expanded metal doors 
may be provided to close in each section of the board, and, accord- 
ing to the exigencies of the case, interlocks may be arranged 
between the door and the main switch. Expanded metal doors are 
provided to close in the passage at the rear of the board, the locks 
on the door being arranged so that they may be opened from the 
inside of the passage without the use of a key. Fig. 9 shows an 
arrangement of switchboard for voltages up to 650, the assumption 
e that repairs, &c., will be carried out when the plant is shut 

own. 
4A similar class of switchboard is designed for continuous opera- 
tion, as referred to above. 

The above 650-volt type of board may also be supplied with 


~ 


standard knife blade switches, having the blades mounted on the 
front of the panels, in place of the back-of-panel tpye of knife 
switch in which all live metal is at the rear of the panel. Front 
and back views of a board of this description are given in figs. 5 
and 6, p. 724. "S 

It is apparent, however, that the adoption of a type of switch- 
board in which all “live” metal is at the rear of the puncel is 
advisable, in so far as it eliminates the necessity of special enclosures 
and switch-rooms, and at the same time minimiscs the risks under 
the Employers' Liability Act. 

Z (To be concluded.) 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 720.) 
Telegraphic Interruptions and Repairs :— 


CABLES. 
Oran-Tangier-Cadiz 
'Tenedos-Chio i 
'Tenedos-Lemnos .. 
Falmouth-Bilbao .. ss vs ef, : à 
Trinidad-Demerara y» ai - M .. Aug. 96, 1901 .. 
Dominica-Martinique .. i i ; - 


INTERRUPTED. REPAIRED. 


`. Oct. 90, 1905.. Oct. 31 
^ Oct. 30. 1905..  Oct.3l 


8t. Lucia-Martinique .. May", 1902 a’ 
Cayenne-Pinheiro à a Aug. 18, 1902 MA 
Reissa-Issa (Yemen) Camaran Oct. 22, 1902 js 
Tarifa-Tangier .. Se NS Jan. 18, 1904 ia 
Closed { Viadivostock-Nagasaki Feb.9, 1904 és 
Port Arthur-Chifu .. Mar.9, 1904 ide 
Jamaica-Colon s T" Jan. 5, 1905 x3 
Cadiz-Tenerif le July 20, 1906 oe 
Cotonon-Grand Bassam Oct. 4, 1905 ais 
Puerto Plata-Murtinique Oct. 30, 1905 - 
Alaska, via Seattle Oct. 26, 1905 Oct. 2> 
Medan-Olehleh Ke Oct. 26, 1905 ds 
LANDLINES, 
Puerto-Barrios Ja July 28, 1902 A 


Kertch-Soutehoum  . NO O OoOO NOO N , vs os 
Communication with Brazil via Galveston .. July 18, 1905 .. s 
Rome-Constantinople P RE " .. Oct. 27, 1605... Oct. 29. 

Telephones to Cab Ranks.—The P.O. Telephone 
Department has arranged with the Committee of the Cabmen's 
Shelter Fund to connect the shelters with the Telephone Exchanges, 
so that subscribers can call a cab from the rank, but the apparatus is 
not to be used for any other purpose. 


United States.—The organisation has been announced 
of the United States Independent Telephone Co., the purpose of 
which is to unite the various independent telephone companies in 
the United States, most of which have come into the new coin- 
bination or have made working agreements. "The territory covered 
by the new organisation extends from New York on the east to 
Salt Lake City in the west, and to St. Louis in the south. As to 
New York City, there are plans to revive an old licence, and to put 
in cables for a service of 225,000 instruments within two years. 
The New York telephone system has at present about 145,000 
subscribers. 

Reporting on the application of the Atlantic Telephone Co. for a 
licence to operate in New York City in active competition with the 
existing telephone trust, the city enginecr has stated that the 
approximate value of the concession is £1,150,000 for a 25 years’ 
lease. This is far in excess of the terms offered by the company. 


Wireless Telegraphy.—A Reuter Pensacola telegram 
states that the cruiser West Virginia, with President Roosevelt on 
board, has been communicated with by wireless telegraphy at a 
distance of 300 miles. Naval officers are watching with consider- 
able interest the experiments in maintaining communication with 
land throughout the voyage to Key West. Wireless telegraph 
stations have been installed at intervals all along the coast, with 
the view of keeping in closest touch with vessels. Plans are also 
being formulated to bring the Isthmus of Panama in direct touch 
with the United States. A Washington telegram states that a 
message from the West Virginia was intercepted there, telling the 
cruisers Colorado and Pennsylvania that she would probably join 
them at noon. This is stated to be remarkable, as the distance is 
1,100 miles, mostly overland. Communication with the Wrst 
Virginia lasted three hours, until the noise of work being resumed 
in the navy yard interrupted messages. B 

The U.S. Naval Department has succeeded in establishing wire- 
less telegraphic communication between Colon and Guantanamo, a- 
distance of about 700 miles. ; 


CONTRACTS OPEN AND CLOSED. 


1 


OPEN. 
Belfast.—November 8rd. The Scottish Temperance 


Assurance Company, Belfast, is inviting tenders for electric 
lighting and fittings in its buildings. Specification on appli- 
cation to Mr. John Woodside, A.M.I.E.E., Ocean Buildings, Belfast. 


Brazil.—December 16th. The municipal authorities of 
Sao Luiz (Maranhao), Brazil, are inviting tenders until December 
16th for the electric lighting of the town. 


rs 


sam m 
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— 


Vol. 57. No 1,458, Novemser 3, 1905.) THE ELECTRICAL REVIEW. 


T27 


Bristol.—Thyee-phase cables for the Corporation. See 
“Official Notices" to-day. — . 


Cape Town.—November 22nd. Tenders are invited 
for the supply, to the Department of Posts and Tclegraphs, of 
telegraph and electric light material. "Tenders to the Chairman of 
the Tender Board, Control and Audit Office, Parliament Street, 
Cape Town. A notice appeared in the Cape of Good Hope 
Government Cozetle, for October 3rd. 


Cheshire.—November 3rd. Altrincham and Bowdon 
Administrative Sub-Committee for Education invite tenders for 
the electric wiring and fittings required for the Stamford Park 
New Council Schools. Plans and specification (deposit £2 2s.) 
fron Jos. Howarth, Clerk to the Committee, Education Offices, 
Market Strcet, Altrincham. 


Claeton-on-Sea,.—November 6th. Gas engines and 
dynamos, switchboard, mains, battery, meters, crane, and buildings 
for electricity works, for the U.D.C. See “Ofcial Notices” 
October 20th. 


France.—November 9th. The French Post and. Tele- 
graph authorities in Paris are inviting tenders until November 
9th for the supply of 15 lots of papcr-insulated electric cables. 
Particulars may be obtained from, and tenders are to be sent to, 
Le Sous Secretariat d'Etat des Postes et des Teleyraphes, Rue de 
Grenelle, 103, Paris. 


Italy.—The municipal authorities of Sarzana are at 
present inviting proposals for the construction of an electric 
tramway between that town and Spezia. 


Leith.—November 11th. The School Board invites 
offers for an eleetric light installation at Bonnington Road Public 
School. Specitication, Mr. George Craig, architect, 85, Duke Strect, 
Leith (£1 deposit). 


Leyton.--November 16th. Engines with condenser ; 
cooling tower, for the U.D.C. See “Official Notices” to-day. 


Macroom.—November 10th. The U.D.C. invites ten- 
ders for lighting the streets of the town by electricity or acetylene 


gas. 


Shoreditch.—November 7th. Water-tube boiler, super- 
heater, piping, steel flue, &c., for the Electricity Department. Sce 
* Official Notices " October 27th. 


Spain.—November 27th. The Spanish Ministry of 
Public Works is inviting tenders until November 27th, for the 
construction of an electric tramway in Madrid, from the Ronda de 
Valeneia to the Glorieta del Puente de Toledo. Particulars may 
be obtained from, and tenders are to be sent to, La Direccion 
General de Obras Publicas, Madrid. 


Walthamstow.—November 24th. 
tricity and tramway departments for twelve months. 
Notices” to-day. 


Stores for the elec- 
See “ Official 


CLOSED. 
Black pool.—The tender of Messrs. J. W. Fielding and 


Co. has been accepted for installing the electric light at the new 
North-Western Co-operative Convalescent Home, at Blackpool. 


Bolton.—The Corporation Tramways Committee has 
accepted the tender of Messrs. Burrows & Son for the erection of 
tramway offices. f 


East London (S.A.).—The tender of Messrs. Howard, 
Farrar, Robinson & Co., Ltd., of East London, (£271 138.) has been 
accepted for the wiring of the new building for the Bank of Africa, 
Ltd. This was the lowest tender, the highest being that of Messrs, 
Green & Trevett, of Cape Town (£498 193.). The work comprises 
wiring for 95 points and for one 1-H.P. motor, in screwed insulated 


conduit; also the supplying and fixing of fittings and eight meters, ` 


main switchboard, &c. 

At aspecial meeting of the Electric Lighting Committee the fol- 
lowing resolutions were agreed to, and they were afterwards ratified 
by the T.C.:—That an order be placed with Messrs. Kelvin and 
James White, Ltd., of Glasgow, by cable, throngh the London 
agents, for certain specified spare instruments required in the 
power house; that a supplementary vote of £555 be passed in 
respect of the surface condenser; and that the scheme outlined by 
the Electrical Engineer for additions to, and alterations at, the 


power house, involving an expenditure of £17,550, be considered. 


and reported upon by that official in conjunction with the Town 
Engineer. 

Eecles.—The T.C. has accepted the tender of Messrs. 
R. J. Nicholson & Co., Ltd., for the installation of the clectric 
light in 46 working-men's dwellings, at £138. 

France.—La Société Industrielle des Telephones, of 
Paris, fhasfsecured a contract from the French Post and Telegraph 


authorities!'for the supply of 120 kilometres of telephone cable: 


with one pair of conductors, and 20 kilometres ditto with 56 pairs 
of conductors. 


- 


Islington.—The Lighting Committee has provisionally 
accepted the tender of Messrs. Phillips & Co., Ltd., to supply 5,000 
tons of bituminous nutty slack coal, at 2s. 6d. per ton at the pit's 
mouth, and 9s. 3d. per ton delivered. 


London.—The L.C.C. have received the undernoted 
tenders for the supply of 4,210 tons of acid steel track rails and 


fastenings to be used in connection with the reconstruction of the 


first section of the northern tramways :— 


Lorain Steel Co. .. = m .. £27,121 
Bolckow, Vaughan & Co. (&ccepted) 81,181 
Barrow Hematite Steel Co.  .. "m 92,949 

P. & W. Maclellan .. - 82,818 
The lowest tender was not in accordance with the specification. 
The successful company has been authorised to sub-let the manu- 
facture of the fish bolts and nuts to Guest, Keen & Nettlefolds, Ltd. 


Middlesex.—The County Council received the following 
tenders for the construction of the Bounds Green Road, Wood 
Green and Southgate tramway :— 


T. Adams £39,818 
G. Bell ra vs - m 40,235 
British Electric Equipment Co. 37,488 
Dick, Kerr & Co. .. s es 88,387 
Ford Clift .. ae 38,387 
Win. Griffiths & Co. 87,080 
Grounds & Newton 41,878 
G. Hay & Co. 40,834 
G. Holloway.. 39,800 
Mowlem & Co. 42,024 
F. Osman  ..' 88,500 
: Pethick Bros. 5 e 39,777 
J. Strachan .. e 3 e 50,700 
C. Wall, Ltd. se es 44,319 
Wimpey & Co. (accepted) 85,884 


The County Engineer's estimate was £38,911 14s. 7d. 


Salford.—Messrs. S. Dixon & Son, Ltd., have received 
an order from the Corporation for one Turner's patent automatic 
point controller. 


Wellington, N.Z.—On the recommendation of its 
Tramways Committee, the Council has accepted the tender of the 
Electrical Construction Co. for the supply of power house machinery, 
at £9,400, and the tender of Messrs. Rouse & Hurrell for two 
combination cars, at £425 each. The Corporation has also accepted 
the following tenders in connection with tramway construction 
work :—Tramway bonds, Messrs. J. Duthie & Co., £166; tramway 
rails, Messrs. J. Duthie & Co., £4,332 ; points, crossings and special 
work, Hadfield’s Steel Foundry Co., Sheffield, per the Wellington 
agents, Messrs. Richardson & Blair, £422. 


FORTHCOMING EVENTS. 


To-day's Events (Friday, November Srd).—At 8 p.m. Junior Institution of 
Engineers. Presidential Address by Mr. D. Clerk on ** The Problem 
of the Gas Turbine." 


Saturday, November 4th.—At 7.80 p.m. Glasgow Tgchnical College Scientific 
Society. *'' Electric Power Plant Design," by Mr. P. D. Ionides. 

Birmingham and District Electric Club. Mr. J. H. Stansbie on ‘“ Elec- 
tric Furnaces.” 

At 3.0 p.m. At the Birkbeck College, London. The Annual Gencral 
Meeting of the Association of Teachers in Technical Institutes, to 
discuss the annual report and proposed amendments to constitution 
and rules, to elect officers and Council, and other business. 

Monday, November 6th.—At 7.30 p.m. Society of Engineers. Mr. 8. Cowper- 
Coles on ** The Metallic Preservation and Ornamentation of Iron and 
Steel.” ; . 

Tuesday, November 7th.—At8p.m. Institution of Civil Engineers. Inaugural 
Address by the President, Sir Alexander R. Binnie. Presentation 
of the Council's Awards, and Reception in the Library. 

Thursday, November 9th.—At 8 p.m. LE.E. Meeting at the Institution of 
Civil Engineers. Presentation of premiums awarded ; Presidential 
Address by Mr. John Gavey. * 

Friday, November 10th.—At 8 p.m. Physical Society. Meeting at Royal College 
of Science. Mr. James Swinburne on *‘ The Question of Temperature 

_ and Efficiency of Thermal Radiation.” 

Tuesday, November l4th.—At8 p.m. I.E.E. (Glasgow). 
tution of Engineers and Shipbuilders. 

At8 p.m. Institution of Civil Engineers. 
ways in Great Britain." E 

During Noreper ranwa and Light Railways Association. Lecture on 

7 * The Paving of Roadways.” Visit to Holborn and Strand Subway. 


Meeting nt the Insti- 


Mr. J. A. Saner on “‘ Water- 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tux following orders are issued :— 


Monday, November 6th.—'' A '" Company, technical work 6 to 10 p.m. 

Tuesday, November 7th.--Medical examination and enrolment of recruits at 
7 p.m. '*B' Company, technical work 6 to 10 p.m.’ 

Thursday, November 9th.—'* C " Company, technical work 6 to 10 p.m., for men 
who have not obtained ** A ” Badge and recruits. 

Friday, November 10th. —‘‘ D " Company, technical werk 6 to 10 p.m. 


WILFRID O. DuxBLr, Captain R.E. 
For O.C.E.E.R.E. (V.) 


U.S, Customs.—The Allis-Chalmers Co. recently imported 


into the U.S.A. some models of turbine machinery, which the. 


Customs officials assessed at 45 per cent. ad valorem as “manufactures 


of metals.” The Allis-Chalmers Co. claims that they are patterns 


and is appealing against the assessment. 


` 
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— 


The British Association,—The General Committee hag 


resolved to accept the cordial invitation from Leicester to hold itg 
1907 meeting there. 


Gas.—The death of a child, and the narrow escape of 
her father, from suffocation, were caused by a partly turned on gas 
jet at Cleethorpes on Saturday morning. 

On Ei ance day at Burnley two men were rendered 
one of them having since died, an escape of from 
bracket being the cause. " di 

A new gas main has lately been laid throughout the cent f 
the town of Penrith. Last Saturday, while connections were bein, 
made to various premises, a serious explosion occurred in the base- 


a of a draper's shop, wrecking the interior and injuring several 
people. 


Wireless Telegraphy.—Judge Wheeler, on October 
16th, 1905, rendered a decision in the suit of the National Electric 
Signalling Co. (Fessenden system) against the De Forest Co. for 
infringement of the liquid barretter. The decision is in favour of 
the complainant. The following claims are sustained :— 

“11. An electrical receiver consisting of a liquid and an extremely 
fine terminal projecting into the liquid, substantially as set forth. 

“23. In an electrical wave detector, the combination of a liquid 
and a terminal projecting thereinto and having in the liquid so 
small an immersed area that a highly resistant layer is formed about 
the terminal, substantially as described. 

“25. As a telegraphic receiver, the combination of liquid and 
an extremely fine terminal projecting into the liquid, and so 
arranged that the passage of an electric current will produce 
thermal effects in the liquid, substantially as described." 

The other claims were not passed upon. 

This decision is of considerable importance, as it establishes 
the ownership of the fine-point liquid receiver, which is now 
used by the National Electric Signalling Co., De Forest Co 
Shoemaker, Slaby-Arco and other companies. This receiver was 
used by the signal corps for their Alaska installation and by the De 
Forest Co. in its installation on the Haimun in the Russo-Japanese 
War, and in the tests made by the same company in England. With 
the exception of the Marconi magnetic receiver, it is at present the 
only recciver used for long-distance work, and several hundred 
gtations are now equipped with it. In the United States Navy 
official test, a distance of more than 2,000 miles was obtained by its 
use from shore to ship, under unfavourable circumstances, and a 
distance of 320 miles was obtained on an official test during day- 
time, between the Illinois and Alabama by its use with the 
expenditure of 4 H.P. 


Institution Notes, — I.E.E. (Guascow SECTION) 
DiINNER.—The fourth annual dinner of this section was held in the 
Grosvenor Restaurant on October27th, and proved one of the most 
successful functions ever held under the auspices of the section. 
Mr. John M. M. Munro, president of the section, occupied the 
chair, and the company, which numbered over 200 gentlemen 
included Lord Kingsburgh (Lord Chief Justice Clerk of Scotland), 
Sir John Ure Primrose, Bart., Lord Provost of Glasgow, Messrs. 
Robert Kaye Gray, G. C. Lloyd, and E. George Tidd. The croupiers 
were Messrs. Walter Dixon, W. W. Lackie, Frank A. Newington, 
Henry A. Mavor, Magnus M'Lean and John Macfee. After the loyal 
toasts had been honoured, Sir John Shearer proposed “The Imperial 
Forces." Lord Kingsburgh responded with a number of interesting 
reminiscences. Sir John Ure Primrose, Bart, submitted “The 
Institution of Electrical Engineers," and in doing so, said that in 
speaking of electricity he entered a field which was not only 


unconscious, 
a defective 


interesting and intensely valuable, but was a realm that 
partook of romantic charm, and at the same time 
was of immense potentialities in their future economy. 


They could hardly conceive that 25 years mgo that wondrous 
potency was only emerging from the laboratory and was only in 
its earlier stages being perfected by the scientific brain. Mr. R. 
Kaye Gray replied. In the course of his remarks he expressed the 
regret of the president of the Institution at his inability to be 
present that evening. Proceeding, he said, that in Glasgow they 
were to be congratulated on the liberal spirit with which electrical 
enterprise was dealt with, and taken full advantage of. No body 
had done more in this direction than the Corporation. He had 
been charged to say that the papers contributed by the Glasgow 
local section to the Institution were of unusual merit, The only 
point the Council would like to have improved in Glasgow was the 
looking after of the younger men. In Manchester, for instance, 
they had a large section of students, and in Glasgow they 
were forming a similar section, and after they had 
got over the difficulties which came their way, the 
section would thus be made stronger than ever. The chairman 
in responding to the toast of “The Glasgow Section,” said they 
were very much indcbted to those who had come there that night 
encouraging them at the beginning of a new session. They had 
heard that the students of Glasgow had not taken a sufficient 
interest in the development of the Institution. Whatever means 
there might be found for them to mect together later on, in the 
meantime, it had been arranged that they meet alone. During 
the evening songs and readings were rendered by members of the 
company. 

INSTITUTION OF ELECTRICAL ENGINEERS (Cape Town) — At 
a mecting of the Cape Town Local Section held at the South 
African College on September 27th, the paper on “ Earthing” 
(already read at Glasgow by Mr. Lackie) was read by the hon. 
secretary, and discussed by the members [present. The opinions 


expressed were unanimonsly to the effect that it would be imprac- 


ticable in Cape Town to insulate effectually electrical conduits from 
metal work and gas and water pipes in-new buildings (as suggested 
by Mr. Lackie), especially in view of the large amount of steel 
girders and metallathing used in the American style of building 
now mostly in favour in the district. Earthing through a resistance 
was also considered unnecessary, and as likely to add materially to 
the cost of a wiring installation. 

F4BADAY SocrETY.— The following papers were read nt a meeting 
held on Tuesday last:—'' Alternate Current Electrolysis as shown 
by Oscillograph Records" by Mr. W. R. Cooper. “Note on 
the Crystalline Structure of Electro-deposited Copper," by Prof. 
A. K. Huntington; “Some Observations Respecting the Relation 
of Stability to Electrochemical Efficiency in Hypochorite Pro- 
duction," by Mr. W. Pollard Digby. A paper by Prof. Ernest 
Wilson on “ Alternate Current Electrolysis” was discussed, 

LE.E. (LeEps).—On Wednesday last week the inaugural address 
of this section was delivered by Mr. A. B. Mountain, M.T.E.E. He 
referred briefly to the development of electricity supply under- 
takings during the last 10 years, with some conclusions to be drawn 
from the approximate figures placed before them. At the end of 
1894 there were 60 undertakings, with a capital expenditure of 
£0,107,680 ; at the end of 1904 there were 445 undertakings, with 
a capital expenditure of £61,961,313. The consuming devices, re- 
duced to the equivalent of lamps connected, in 1894 numbered 
2,031,398 ; and at the end of 1904—19,971,435. The units sold in 
1894 numbered 30,203,766, and in 1904--448,078,057. The average 
price obtained per unit sold in 1894 was, by companies, 6'08d.; and 
by municipalities 532d.; in 1904 the average price obtained 
by companies was 3°9, and by municipalities 27. The capital 
expended and lamps connected had each increased pro- 
portionately by 10 times, and the units sold by nearly 15 times, 
while the price obtained had decreased by 48 per cent. The con- 
clusions which he thought might be drawn from his very brief 
glance at the progress of electric supply undertakings were that 
greater care must be exercised in the expenditure of capital, that 
the introduction of large generating plants would lead to ultimate 
economy, and would enable them to compete with the comparatively 
small engines employed for driving factories, and that reduced 
charges would stil further enormously increase the output of 
energy for both lighting and motive power purposes, if they by 
exhibition or other practical demonstration showed the actual 
advantages to be derived from the use of electricity. 

TRAMWAYS AND LIGAT RAILWAYS AssociaTion.—A party of about 
30 members paid a visit on Tuesday afternoon to the power station 
of the North Metropolitan Electric Power Supply Co., at 
Brimsdown. 

LEEDS ASSOCIATION OF ENGINEERS.—At a meeting of this Asso- 
ciation on 26th ult., a lecture was delivered by Mr. Perey Rosling 
on “The Economics of Electrical Driving.” 


Appointments Vacant, — Electrical engineer and 
manager of the light railways for Barking Town U.D.C. (£225) ; 
collector (£3) and accounts clerk (35s.) for Marylebone. 


Electrica] Manufacture of Rivets,—Messrs. Macfarlane 
and Whitfield, of Dunston, following the lead of the larger steel 
manufacturers and colliery proprietors, but leading so far as their 
own business is concerned, have just had completed an electrical 
installation for the manufacture of rivets, and in connection with 
this plant an interesting ceremony took place on Wednesday after- 
noon last. The large engine and its accompanying electric gene- 
rator were started by Mrs. Whitfield, while several other machines 
were started by other ladies. The party subsequently adjourned 
to Mr. Whitfield’s residence, where the healths of the firm and the 
contractors were cordially drunk. Mrs. Whitfield was presented 
with a silver kettle by Mr. Cecil A. Esmarch, the resident engineer 
for Messrs. Bruce Peebles & Co., Ltd, the contractors. The gas 
engine and plant of 115 B.H.P. was provided by Messrs. Crossley 
Bros., the sub-contractors. 


NEW COMPANIES REGISTERED. 


Saxby & Farmer (India), Ltd. (86,274).—This company was 
registered on October 26th, with a capital of £50,000 in £1 shares, to acquire the 
factory of Heath & Gresham, Ltd., at Calcutta, and to carry on in any part of the 
world the business of railway signal and interlocking apparatus manufacturers 
and contractors, machine and tool makers, millwrights, mechanics, ironfounders, 
compressor manufacturers, metallurgists, refiners, smelters, engineers, makers 
of and dealers in pneumatic and electric tools and appliamces and signals, 
producers, storers and suppliers of beat, steam, compressed air, oil, gas and 
electricity, dc. The first subscribers (each with one share) are :—C. Hodgson, 
53, Victoria Street, S. W., chairman of Saxby & Farmer, Ltd.; G. Terrell, 88, 
Albion Street, Hyde Park, W., director of Saxby & Farmer, Ltd.; W. Wingfield, 
2, Ryder Street, 8. W., director of Saxby & Farmer, Ltd.; D. E. Norton, Laurel 
Dene, Hampton Hill, Middlesex, director of Saxby & Farmer, Ltd.; R. Payne, 
58, Victoria Street, B.W., secretary of Saxby & Farmer, Ltd.; J. F. Pickard, 
63, Victoria Street, S.W., accountant to Saxby & Farmer, Ltd.; and F. Varley, 
14, Copthall Avenue, E.C., solicitor. No initial publie issue. The number of 
directors is not to be less than two nor more than six ; the first are C, Hodgson, 
G. Terrell and W. Wingfield; qualification, £100; remuneration, one guinea 
each per board meeting attended. 


Telegraphic Code Co., Ltd. (86,295). — This company was 
registered on October 28th, with a capital of £2,000 in £1 shares (1,500 
preference), to carry on the business of nuthors, compilers, adaptors, publishers 
and sellers of telegraphic codes or secret cyphers, &c., and to adopt an agree- 
ment with J. G. Schiitte. The first subscribers (each with one pref. share) are :— 
J. G. Schiitte, 76, Cheapside, E.O., code expert; H. Peakes, Ravenseroft, 
Woodridings, Hatch End, Middlesex, secretary; F. Haddrell, Lawn Road, 
Uxbridge, Middlesex, secretary; F. E. D. Acland, Walwood, Banstead, Surrey, 
civil engineer; F. D. Marshall, 7, East India Avenue, B.C., ship broker; E. È. 
Lindley, Holders Hill House, Hendon, Middlesex, average broker; and G. Loly, 
Quernmore, Bromley, Kent, schoolmaster. No initial publie issue. The 
number of directors is not to be less than two nor more than seven; the 
subscribers are to appoint the firat; qualification, £100. Registered office, 2, 
Royal Exchange Buildings, E.C. 
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OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. | 


Central Station Engineers.— Mr. ARTHUR HUGH 
SEABROOK, electrical engineer at Barking, has been appointed elec- 
trical engineer at West Ham. There were 73 applicants. 

Mr. T. C. MARGARY, senior mains engineer at Islington, having 
completed satisfactorily six months on probation superintending 
ihe mains work, has been permanently appointed to the latter 
position at a salary-of £200. 

Mr. J. ALLWARD, senior shift engineer at Islington, has been 
appointed, on probation for six months, station superintendent at a 
salary of £180. 

Mr. T. BEAUMONT was, on Wednesday last, presented with & 
slide rule by the generating staff of the Woolwich Borough 
Electricity Undertaking, as a token of their respect. He leaves to 
take up an appointment in the Bradford Corporation Electricity 
Works. i 

Mr. G. E. WINTLE has resigned his position at the Ipswich 
Corporation Electricity Works, having been appointed Station 
Superintendent for the Maidstone Corporation Electricity Supply 
and Tramways Station. Hetakes up his new duties on Wednesday, 
Noveniber 8th. i 


Tramway Officials.—The staff of the Peterborough 
Electric Traction Co. have presented Mr. CoomBeEr, the retiring 
manager, with a case of silver-plated fish knives and forks and a 
pair of silver salt cellars. Mr. Coomber is leaving for Belfast. 

The Gloucester T.C. has decided not to combine the offices of 
tramway manager and electrical engineer, but to appoint a general 
manager for the tramways. 

Mr. R. R. FAIRBAIRN, tramway manager, has been re-elected, 
unopposed, a member of the Worcester City Council. 

Mr. Pnirrs, who has been appointed overhead inspector of the 
Belfast Corporation Tramways, has been presented by the staff of 
the Scarborough Tramway Co. with a silver cigarette case. 

The employés of the Scarborough Tramway Co. have presented a 
marble clock to Mr. NicorLr, secretary to the company, on his 
marriage. l 

From Monday last the office of Mr. J. WILKINSON, tramways 
electrical engineer, Hull, has been removed to Queens Dock 
Chambers, Alfred Gelder Street, Hull, where all correspondence 
referring to the department should be sent. ‘ 


General.—Mr. THEODORE Ricu, lately with Bruce 
Peebles & Co., Ltd., and also well known as an officer in the Elec- 
trical Engineers Volunteers, has taken up a position in the Soudan 
Public Works Department. Mr. Rich carries with him the best 
wishes of many friends both in London and in the provinces. 

The Australian Mining Standard says that Mr. ROGER 
WALLACE, K.C., chairman of the Kalgoorlie Electric Power and 
Lighting Co., has been in Kalgoorlie to consider the conditions 
before completing the final arrangements between the company and 
the Kalgoorlie Tramways Co. 

It is announced that the Postmaster-General has appointed Mr. 
A. E. Eames (senior assistant controller) to be Controller of the 
Central Telegraph Office, and Mr. J. NEWLANDS (formerly of 
Edinburgh) to be Deputy-Controller, in place of Mr. E. Trenam, 
LS.O. and Mr. J. W. Eames, retired. At St. Martin’s-le- 
Grand on Tuesday afternoon a testimonial, subscribed for 
by his London and provincial colleagues, was presented to 
Mr, E. Treyam, LS.O., upon his retirement on a pension 
after 49 years’ service. The presentation took the form of a gold 
watch and chain, and a diamond ring for Mrs. Trenam. Mr. H. 
Babington Smith (secretary to the General Post Office) presided 
and made the presentation. Later in the day, says the Times, Mr. 
J. W. Hawes, who also after 49 years’ service retired on pension 
from the position of Deputy Controller, likewise received a testi- 
monial from his late colleagues. This consisted of a silver salver, 
a salad bowl service, a biscuit box, a drawing-room clock, and a 
silver photo frame. Mr. A. J. 8. Adams made the presentation, 
afterwards handing a testimonial to a third retiring telegraph 
officer, Mr. C. A, MOoRGAN, assistant controller technical branch. 
To him, on retiring after 45 years' service, his colleagues presented 
a silver watch, biscuit box, and butter knife. ' 

Mr. ARTHUR WinnMoTT, A.M.I.E.E., who has for the past 23 
years been assistant works manager of the Jandus Electric Co., 
on, N., has now joined the staff of the G.E.C. at their Witton 

orks, 

The staff at the Electric Construction Works at Bushbury, 
Wolverhampton, has presented a marble timepiece, a pair of bronzes, 
and a purse of gold to Mr. RicHARD Jones, late manager of the 
works, who is retiring after 25 years' service. 

Mr. WILFRID L. SPENCE, Assoc.M.Inst.C.E., M.I.Mech.E., informs 
us that he resigned last month the office of engineer to, and manag- 
ing director of, the British Electric Plant Co., Ltd., Alloa, and that 
he is practising as a consulting engineer at 31, St. Vincent Place, 
Glasgow. (Tel. No. 1,500 Royal; telegrams, Electrify, Glasgow.) 
Mr. Spence will specialise on matters electrical and electro- 
mechanical. 

The governing body of Battersea Polytechnic, S.W., has 
appointed Mr. E. G. Torrriz, M.I.M.E., to the post of superin- 
tendent of the drawing office and workshops in the Department of 
Mechanical Engineering in the Battersea Polytechnic. Mr. Tottle 
has had considerable experience as mechanical and electrical 
engineer, both in the workshops and drawing offices. He is at 


THE ELECTRICAL REVIEW. 


729 


present on the teaching staff of the Chiswick Polytechnic and the 
Welcome Institute, Deptford. 

In the early hours of Wednesday morning a very large gathering 
of employés (1,300) of the London United Tramways Co. was 
held at the Chiswick car-shed. Mr. Cater Scott, the chairman of 
the company, presided. After supper an illuminated address was 
presented to Sir J. CLIFTON Rosinson, the managing director, 
congratulating him upon his knighthood. A piece of plate was 
presented to Lady Robinson. 

Mr. Francis H. Davies is leaving the British Westinghouse Co. 
to take up an appointment in the Electricity Department of the 
Marylebone Borough Council. i 

Mr. J. ARCHIBALD KYLE, A.LE.E., is shortly leaving the Aron 
Electricity Meter, Ltd., where he has held the position of assistant 
engineer and technical representative for the last three years. 


ELECTRIC TRAMWAY ACCOUNTS. 


THE returns of the Manchester tramways - 


Manchester department have now an added interest, in 
Corporation that they are representative of our most 
Tramways. extensive tramway system, in point of route 


mileage. The 84 miles of route include 20 
miles of leased lines, and 24 miles over which the Corporation 
exercises running powers. Although this mileage cclipses that of 
the generally accepted ideal, Glasgow, much leeway remains to be 
made up, before the 195,767,519 passengers and (£764,790 revenue 
of the latter, on a 10 miles shorter route, can be equalled. 


GENERAL STATEMENT. 


1904. 
79 miles. 


For 12 months ending March 31st 1905. 


Length of route ... a : 84 miles. 
Total length of track ... jes . 1461  ,, 1873 ,, 
Average number of cars in use n — 447 


Car-miles run "Me a 14,123,124 13,617,448 
Passengers carried per annum... : 126,900,875 | 120,772,368 
Capital expended to date  ... S. | £1,587,931 | £1,485,612 
Traffic receipts ... isi gas ids £628,029 £603,182 
Total receipts - £631,955 £611,881 
Working expenses £411,597 £391,854 
Gross profit , £220,358 £220,027 
Income per car-mile ... id 10°73d. 10°67d. 
Working expenses per car-mile 699d. 6°78d. 
Interest and sinking fund per car-mile 1°49d. 1:40d. 
Rental of leased lines... - i '18d. ` "87d. 
Total expenses per car-mile ... 8:66d. 8:55d. 
Profit or loss per car-mile 2:07d. 2:12d. 
Cost of energy per car-mile ... 1:99d. 1:84d. 
Average fare per passenger ... 1°19d. 1-2d. 
Revenue per mile of route £7,523 £7,745 
Expenditure per mile of route £4,899 £4,968 
Total units used... "T 18,854,240 | 16,815,764 
Units used per car-mile . 133 1:23 
Percentage of working ex'es to receipts 65% 64% 


The average working expenses are somewhat above last year's 
figure amounting to 6:99d. per car-mile, a creditable figure when it 
is remembered that it includes 1°99d. per car-mile} for energy 
amounting to some 19 million units at 1'49d. per B.T.U. purchased 
from the electric lighting department. That the latter department, 
is by no means a loser on the transaction, can be better realised by 
a comparison with the Glasgow power statistics, where on a 
calculated output of 23 million units (20 millions only of which 
were for traction) the average price per unit amounted to 1°13d. 
including ‘37d. for depreciation and “42d. for interest and sinking 
fund on the power plant. The Glasgow tramways department, of 
course, owns its own power plant, and benefits correspondingly. 

The following are the principal items of working expenditure for 


the past year :— 


Traffic expenses 3°13d. 
General -— T ids 1:00d. 
General repair and maintenance— 
Permanent way  ... ios -— '16d. 
Electrical equipment of line '099d. 
Buildings and fixtures 010d. 
Machinery and plant ‘017d. 
Cars .. m iss 57d. 
Other rolling stock ... '014d. 
'87d. 
Power expenses... m Ji oe is 1:99d. 
6:99d. 


Total working expenses 


The gross profit on the year's working amounted to £220,358, 
which, together with bank interest £1,869, produced a sum sufficient 
to meet all financial charges and leave a surplus of £120,950. 
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The latter was allocated much as in 1904, being as follows:— - 


Renewal and depreciation account £70,907 

Contribution in aid of rates = 46,000* 

Interest on street improvements, &c. ... 4,043 
e £120,950 


* This amount was increased by £5,000 transferred from an accumulated 
reserve, making a total contribution to the rates of £51,000. 


The general manager, as in previous years, was Mr. J. M. 
McElroy. : 
PROFIT STATEMENT, 1905. 


Interest. &c. ... ves £52,120 
Sinking fund ... SA ju n 35,379 
Rental of tramways, leaseholds, &c. 10,795 
Income-tax  ... m EET gu 2,983 
Surplus 120,950 


Gross profit (and bank interest accumulated) £222,227 


CITY NOTES. 


Westminster Electrie Supply Corporation. 


MxxzTiINGS of holders of preference and ordinary shareholders, also 
an, extraordinary general meeting of the company, were held at 
Eccleston Place on Tuesday, to consider the capital proposals of 
the directors, whose purport was embodied in the resolutions 
printed on page 689 of our last issue. Lord Suffield presided. 

At the first meeting (preference holders) Mr. HavEs FISHER 
explained the proposition of the board, and said that the purpose 
of the meeting was to take power to raise such additional capital 
as after a careful estimate they thought would be necessary during 
the remainder of the company's concession, i.e., during the next 
26 years. The present expenditure of capital might roughly be 
taken at £1,000,000, and they contemplated the expenditure of a 
further £1,000,000. Of this sum they would require to spend one- 
fourth, or £250,000, during the next few years. This they proposed 
to issue at once in preference shares. That the shareholders might 
better understand the position of the company, he would briefly 
set out its financial history from its foundation by a provisional 
order for 42 years from August, 1889. This bad run 16 years in 
August last. It, therefore, would expire in August, 1931, i.¢., it 
had 26 years still to run. This was the governing factor in raising 
any further capital. They started their business in 1889 with 
£100,000 in ordinary shares. There were no preference and no 
debentures. By 1893 the share capital had been increased to 
£300,000 ordinary shares, on which a 4 per cent. dividend was 
paid, and £100,000 mortgage debentures bearing interest, some at 
5 and some at 44 per cent. By 1898 the share capital had been 
raised to £400,0C0, on which a dividend of 12 per cent. was paid, 
while the old debentures (£100,000) had been paid off, and new 
debentures to the extent of £200,000 at the reduced intcrest 
of 33 per cent. had been substituted. By 1902 the ordinary 
capital had been raised to £550,000 (at which it now 
stood) and a dividend of 12 per cent. paid; the deben- 
tures to £250,000, at which also they stand to-day; and 
5 percent. preference shares to an amount of £140,755 had been 
issued. "The dividends for the past two years had been 134 and 14 
per cent. on the ordinary shares. This worked out at an average 
of 83, or £8 8s. per cent. to the original ehareholders. The ordinary 
man in the street who read that last year the shareholders received 
14 per cent, probably concluded that those who had found the 
money tolight the City of Westminster were making inordinate 
profits. Let them examine this. To produce the excellent light 
now given, and the power, the demand for which was rapidly ex- 
panding, £1,000,000 had been spent. Broadly speaking, a fraction 
over 4 per cent. had been paid on half that amount, and (if they 
took the average dividend over the whole period) less than 84 per 
cent. had been paid on the other half; so that the real substantial 
truth was that the ordinary consumer in Westminster who was a 
ratepayer had run no risks with his money as a ratepayer, and had 
had an excellent supply of light at a price which had not been at 
any time dear, and would, they hoped, become considerably 
cheaper, especially as the demand for a day load—z.c., mainly power 
— gradually developed. Turning next to the expenditure of the 
company: at the end of 1891, £297,640 had been expended; of 
1894, £411,000 ; of 1898, £626,365 ; 1902, £951,806 ; 1904, £1,065,000. 
At the present time expenditure was £1,097,000. "The share capital 
and debentures issued were £941,255, and they had overspent on 
capital account £155,700.  'This was not a sum borrowed from 


bankers, because out of the profits of the company the directors 


had each year made what they were advised were proper 
allowances for depreciation. This depreciation fund had 
been invested in the company’s business, which had rendered 
unnecessary until now the issue of further capital. They 
felt that, however sound this policy might have been in the past, 
looking to the fact that they were so many years nearer to the end 
of their concession, the time had now arrived when they should 
commence to invest this fund in securities outside the company’s 
undertaking, so as to be available in case of necessity. From this 
review of past capital expenditure, it would be seen that the 
history of the company was one all along of increased demands for 
its product and gradual progressive expanse of capital to meet that 
demand. Formidable, therefore, as the present proposal for future 
capital might appear, it was only following on the lines of past 
experience. Guided by this past experience, and acting on the 
advice of the officials of the company and of the company’s brokers, 


- the directors had surveyed the field of their future operations, and 


considered that the time had now arrived to make arrangements 
for providing the further capital required from time to time during 
the remainder of the company’s concession, which it was estimated 
would amount to £1,000,000. Now, for what did they require this 
large sum of money? He would briefly explain. The demand 
for current showed no sins of diminishing; it was being used 
now for many more purposes than formerly, and the increase 
was greater in the current sold at the lower rates. In 
fact, increase of business appeared to depend largely on the. 
rate at which they could afford to sell. Within the last few 
years a considerable demand for power had sprung up. Leases were 
falling in in a large part of their area at present almost untouched, 
and as new buildings were erected they required a supply. Other 
sources of demand were almost certain to arise, and it was by no 
means improbable that their output at the end of their term might 
be three times what it was now. To meet thistwo more trans- 
former stations of about the same capacity as Duke Street would be 
eventually required, part of which must be put in hand almost 
immediately. Provision had also to be made for the mains depart- 
ment within the next few years in connection with which it was 
suggested that stores should be erected at Eccleston Place. There 
was still a considerable balance on account of Duke Street to be 
paid. The other two stations would probably cost very much less 
than Duke Street, but taking it all round, it could hardly be said 
that less than £150,000 would be required for land and buildings by 
the end of their term. Plantand machinery to equip these three 
transformer stations would cost approximately £200,000. They 


` haQ already spent nearly £400,000 on mains, and taking high- 


tension feeders into account they might expect to spend another 
£500,000 under this heading. For meters they had spent nearly 
£60,000, and would probably spend nearly another £100,000, while 
£20,000 or so might be required for strect lighting if the local 
authorities decided to extend the present very satisfactory system 
of arc lighting. These figures could, of course, only be taken as 
rough guides to the amounts which would probably be required, 
but they were sufficient to show that they might expect to expend 
something like another £1,000,000 capital by the end of their term, 
while it was possible that new developments might increase this 
considerably. Of this sum £200,000 to £250,000, or nearly one 
quarter, would probably be required within the next few years. 
As the increase of the business depended so much on the rates 
charged, their success must largely rest on their ability to raise 
this additional capital at as low a rate of interest as possible. The 
directors had power to issue further mortgage debentures, or to 
create a debenture stock, but they considered it to be in the interests 
of the shareholders of both classes to create a sccurity that would 
rank equally with the present preference capital instead of before 
it. The present mortgage debentures fell due for repayment in 
1920, and it might then happen that they could not be replaced 
without an increased interest and the provision of a sinking fund, 
which would be a much heavier charge on the revenue of the com- 


pany than that entailed by the increase of capital now proposed. 


Of course it was possible to have obtained the required capital by 
the issue of ordinary shares at par or at a premium, but having 
carefully considered the matter during the past six months, and 
having consulted with the company's brokers, the board had 
unanimously come to the conclusion that the proposed re-arrange- 
ment of the company’s capital account was best in the interests of 
both classes of shareholders. They, therefore, recommended that 
the authorised amount of share capital be increased to £2,000,000, 
divided into £1,000,000 cumulative preference share ‘capital, and 
£1,000,000 ordinary share capital; the £1,000,000 preference 
capital to carry a preferential right over the ordinary shares of the 
company in the distribution of the assets in the case of 
the winding up of the company, and a pro rala share of 
any surplus after repayment of ordinary capital at par. 
It was proposed that the preference shares of the company for the 
time being issued should carry a cumulative preference dividend of 
£4 10s. per cent. per annum, instead of £5 per cent. per annum, and 
that the holders of the £140,755 of 5 per cent. preference shares 
(No. 110,101 to 138,251) be allotted an amount of £15,640 in 3,128 
preference shares of £5 each to be paid for by a bonus free of income 
tax out of the reserve fund of the corporation. What would be the 
effect of these proposals if adopted by the shareholders? The 
present holders of debentures would find their position strengthened, 
as the new capital raised at a cheap rate would be put intoa 
remunerative business. Tbe present preference shareholders would 


‘receive the same interest as formerly on their holding with an 


addition of 11 per cent. to their capital; while the ordinary share- 
holders would reap the benefit of the new capital invested in the 
business of the company at a low rate of interest, and they were 
advised that as soon as this wasappreciated by the inventing public 
the market for both classes of shareholders would be strengthened. 
As to procedure for carrying out the proposals, the directors pro- 
posed that an amount of £250,000 preference share capital be 
alloted to existing shareholders (ordinary and preference) pro rata 
to their present holding at three-eights (78. 6d.) premium per share. 
The premium received would be placed to reserve and be applied 
to cost of conversion of existing preference shares from 5 per cent. 
to 44 per cent., and other expenses. The balance of the capital to 
be retained and issued as the needs of the company required. 
The allotment would be in the proportion of one new share 
to three now held payable as to £1 7s. 6d. in December next, and 
the balance of £4 per share at the end of March, 1906. Interest 
would accrue on any shares paid up in full on January 3rd nest. 
They further proposed that the bonus shares for the conversion of 
the present 5 percent. preference shares (No. 110,101 to 138,251) to 
44 per cent. should be issued in January. Fractions of shares could 
be issued so that nll shareholders would receive full value, and 
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arrangements would be made so that fractions might be made up to 
full shares, or the difference paid in cash. He trusted that this 
review of the position of the company had enabled shareholders 
io grasp the situation in which their directors found themselves, 
and that the proposals would meet with cordial and unanimous 
approval. 

Lord KINNAIRD seconded the adoption of the following resolu- 
tion :— - 

That as from December 3lst, 1905, the preferential dividend payable upon the 
preference shares of the company be at the rate of 44 per cent., instead of at the 
rate of 5 per cent. per annum, and the rights of the holders of such shares be and 
are hereby modifled accordingly. 

Sir Drxon HanTLAND said he understood that they would 
only at present issue £250,000 at 44 per cent., but would the other 
£750,000 be issued by the directors without appealing to the 
shareholders at all, or would they be called together so that they 
would know what was going on, before giving a blank cheque to the 
directors ? 

In reply, it was stated that the board would be bound to call the 
shareholders together for any large sum, but not for a matter of, 
say, £30,000. 

Sir Drxon HARTLAND said that they proposed a large expenditure 
of one million, and he wished to refer to the Power Bill brought 
into Parliament last session. He was one who did his best to 
oppose it in the interests of private companies, and they got rid of 
it. He would be prepared to, help the company again in any way 
he could. But would that Bill, if passed next session, have a very 
great effect upon the company's business? Were there so many 
works in the company's area that the Power Co. would come in and 
rather cut out their business, so that it might not be necessary to 
issue 80 much capital ? 

Mr. Hayes FISHER, in reply, said that the board thoroughly 
appreciated the importance of Sir Dixon Hartland's point 
regarding the struggle between this and other companies and the 
County Council to enter this company's area for the supply of 
power. He believed that one of the best means of preventing them 
getting in was to gradually expend their own capital in strengthen- 
ing their works, so that they could supply power cheaply. They 
had just signed the first contracts for power supply at 1d. per 
unit. Prof. Kennedy, their euginecr, was of opinion that 
they would. be able to compete with anyone in their 
own area for supply of power at a cheap rate if 
they took the proper steps to do it. The present scheme 
of the directors was part of the procedure necessary to effect that 
object, and so they asked for power to raise that extra capital. 
Shareholders in that and other companies could very largely aid 
their efforts in Parliament by instructing the publie as to what was 
in their best interests. They should not divorce the capacity to 
supply power from the capacity to supply light. If they wanted 
light cheaper in the future, they must increase their day load. In 
the interests of the public, those companies which were strong and 
first in the field should be given a fair opportunity of supplying 
power at a cheap rate as a day load. "They could thus supply light 
at a cheaper rate. 

Mr. PALGRAVE Simpson said he originally had objections to the 
proposition cf the directors. They all knew the danger of over- 
capitalisation, and he was very glad to hear from Mr. Hayes Fisher 
that only one-fourth of the share capital was to be raised at once. 

Mr. Hayes FisHER said that it would be sufficient for the next 
few years as far as they could sce. 

Mr. PALGRAVE Simpson said that to have issued a million would 
have had a very deteriorating effect upon the present market price 
of the existing shares. The only thing he would like to ask was, 
would the income of the company and the improvement of business 
enable them to easily pay a dividend at something like the same 
rate as hitherto, when the additional £250,000 shares were issued, 
on the ordinary shares? 

Mr. Hayes FISHER said that they had every reason to believe 
that they could pay the 44 per cent. preference dividend, and 
continue to pay the same ordinary dividend. They fully hoped so. 

The resolution was then put and carried unanimously. 

T'he meeting of ordinary shareholders was next held, and the fol- 
lowing resolution was proposed :— 

That this meeting hereby sanctions the distribution among the holders of 
preference shares already issued at the. date of this meeting, of the sum of 
£15,640, free of ineome-tax, out of the reserve fund for the time being and 
balance of revenue curried to the balance sheet as on December 31st, 1904. 

Mr. Brown Martin seconded, and it was carried unanimously. 

An extraordinary general meeting of the company was then held, 
and the resolutions, as printed in our last issue, were adopted 
unanimously. 


lith. 


Monte Video Telephone Co. | 


THE annual ordinary general meeting of this company was held 
on ‘Voursda} last week, at Winchester House, Old Broad Street. 
Mr. F. W. Jones (the Chairman), in moving the adoption of the 
report and accounts, said that since the re-arrangement of the 
capital in 1898 the business of the company had steadily increased, 
and they were now in a very satisfactory position. For the past 
cight years the whole of the capital expenditure had been met out 
of revenue, but they had suffered during the Civil War. For 
several years past the company had been in negotiation with both 
the Congress of Uruguay and the municipality of. Monte Video, in 
regard to an extension of their system beyond their present terri- 
tory, and to connect with Buenos Ayres. They had also contem- 
plated an underground plant in the City of Monte Video, but the 
consideration of the whole of these things had been delayed by the 


The necessary confirmatory meeting will be held on November 


Civil War, and had progressed but slowly since. The advantages 
of an underground system had beén seen and appreciated by the 
people and the municipality of the neighbouring city of Buenos 
Ayres, and they had been met in a liberal manner. It was hoped 
that before long a similar spirit would prevail in Monte Video. 
That a connection between the two places was desired was proved 
by the fact that various banks and other business houses had peti- 
tioned for a connection to the system. 
The report was adopted. 


~ 


Electrolytic Alkali Co. 


THE report for the year ended August 31st last, states that the net 
profit for the year, after allowing for depreciation, mortgage deben- 
ture interest and expenditure on maintenance of buildings, plant, 
machinery, tools and all necessary repairs, is £4,746, to which must 
be added the amount brought forward from last year, namely, 
£1,374, making a total of £6,120. The directors propose payment 
on the cumulative preference shares of one year’s dividend on 
account of arrears, at the rate of 7 per cent. per annum on all the 
preference shares issued prior to April, 1902, and a dividend at the 
same rate upon all the preference shares issued since that date, 
calculated, as regards all instalments paid on such shares since 
August 31st, 1902, from the several dates of payment of such instal- 
ments, upto August 31st, 1903. This will absorb £5,601, and leave 
£519 to be carried forward. The process continues to work satis- 
factorily, and there is a good demand for the company’s products, 
The great depression which existed in the market price of bleaching 
powder during the years 1902, 1903 and 1904 has continued, though 
to a less extent, during the year under review. Towards the close 
of the year the erection of additional manufacturing plant was con- 
tinued, and the company is now in a better position for dealing 
with an increased volume of business. 


e 
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British Thomson-Houston Co.—The report for the 
year ended March 31st. shows that, after providing for debenture 
interest, &c., a trading profit of £29,026 remains, which has been 
applied te various depreciations. The balance of the account for 
excess cost of manufacturing incident to the establishment of the 
manufacturing business now stands at £39,261. 


Metallic Seamless Tube Co.—As it is thought possible 
that the paragraph relating to this company's meeting in our last 
issue, may give the impression that no dividend has been declared, : 
we would remind our readers that, as stated in our issue of 
October 20th, a dividend of 5 per cent. upon the ordinary sbares 
was recommended by the directors. This was approved by the 
meeting. The preference dividend of 6 per cent. is, of course, 
also being paid. The dividend warrants were posted on 
November 1st. 


Struck off the Register.—It is announced that Neild’s 
Sleeve Electric Joint Syndicate, Ltd., has been struck off the 
register. 


Caleutta Electric Supply Corporation.—The number 
of units delivered to consumers during the five weeks ended 
September 29th was 546,086, compared with 433,985 in the corrc- 
sponding five weeks of the preceding year. 


St. James’ and Pall Mall Electric Light Co.— 
The amount of electricity sold in the quarter ended Michaelmas, 
1905, is returned at 1,375,210 units, estimated to produce £20,055, 
as against 1,238,880 units, which produced £19,306, for the corre- 
sponding period of last year. 


Stock Exchange Notices.—Applications have been 
made to the Committtee to appoint special settling day in— 
Johnson & Phillips, Ltd.—6,685 ordinary shares of £1 each, fully paid, Nos. 1 
to 6,685; and £116,667 5 per cent. first mortgage debenture stock. 
The Committee has further been asked to allow the following 
securities to be quoted in the Official List :— 
Newcastle and District Electric Lighting Co., Ltd.—20,000 shares of £10 each, 


£9 paid; and 10,000 shares of £10 each, £5 paid. 
Oriental Telephone and Electric Co., Ltd.—£100,000 4 per cent. redeemable 


debenture stock. 


City of Buenos Ayres Tramways Co. (1904).—The 
directors have declared a dividend of 1s. 3d. per share, less tax, for 
the three months ended September 30th. / 


Edison & Swan United Electric Light Co.—On 
Monday, at an extraordinary general mecting, the resolution passed 
on October 12th for reducing the capital from £941,000 to £888,071 
was unanimously confirmed. The resolution granting the directors 
a further sum of 750 guineas for their services was also agreed to. 


Rosario Electric Co.—This company’s annual meeting 
was held on Tuesday, at River Plate House. Mr. W.F. Leese stated 
that during the twelve months the number of consumers had 
advanced from 837 to 1,325; and at the end of August they had put 
on 112 more new consumers, making a total of 1,437. On June 
30th, 1904, there were 38 motors, but on June 3rd, 1905, they had 
113 motors of 546 u.p.. The business had increased to such an 
extent that they had no proper reserve of battery power, and the 
£40,000 additional capital authorised last year had been overspent, 
The annual report was adopted. 
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MARKET QUOTATIONS. 


Wednesday, November Ist. 
[ - 
Latest Fortnight’s 
CHEMICALS, &oc, Price Inc. or Dec. 
| 
a Acid, È esac - S per owt, bJ- "t 
a, Nitric. ae .. percwt 22/- - 
& $4, Oxalic. in je e per cwt 89J- es 
a n Sulphuric "m i per cwt 5/6 vis 
a Ammoniac, Sal per cwt | 42/- N 
i Ammonia, 'Muriate (erystal) per ton £33 10 à 
per ton £80 T 
p Bleaching powder . per ton | £5 10 ei 
a Bisulphide of Carbon per ton | £15 - 
a Borax .. per ton £13 es 
a Benzole (90 9c Y) i E .. per gal. 10d. e 
a (50 &) sx e .. per gal. 91d. 3 
a Copper Sulphate ‘ per ton £22 10 60s. inc 
a Lead, Nitrate per ton £25 : oe 
@ „» White Sugar.. per ton | £81 = 
a , Peroxide... - . perton | £27 10 
a Methylated Spirit . per gal. 2/6 
a Naphtha, Solvent (90 96 at 160° C) per gal. 5/6 
a Potassium Bichromate, in casks per lb. 8d. 
a Potash, Caustic (75/80 %) per ton £20 
a Potassium Cyanide per lb. Tad 
a Shellac : percwt 190/- 
a Bulphate of Magnesia , per ton £4 10 
& Bulphur, Sublimed Flowers per ton £6 10 
a T Recovered én .. per ton £5 10 
a Lump is sa .. perton | £5 
a Soda, Caustie white 70 96) .. per ton £10 15 
a , Crystals á per ton £3 
a Sodium Bichromate, casks per lb. 21d 
a ‘i Cyanide per lb. "d 
* 
METALS, &c. 
b Aluminium Ingots, in ton lots .. per ton £150 - 
b T Wire, in ton lots .. per ton £177 a 
b Sheet, in ton lots .. per ton £175 e 
b Babbitt' s metal ingots " per ton £43 to £140 a 
e Brass (rolled metal 2" to 125 basis perlb. . 71d. : 
€ ,, Tube (brazed) ee per lb. ja: Ni 
€ os » (solid drawn).. . per lb. és oe 
c , Wire, basis x .. per lb. Rd. v 
€ Copper Tubes (brazed) .. per lb. 1024. i5 
e » (solid drawn) . per lb. 11d. m 
g Copper Bars (best selected) . per ton £86 £1 inc 
g Copper Sheet ee - .. perton £86 £1 inc 
$ » Rod .. per ton £86 £1inc 
€ 5 (Eleotrolytic) Bars .. per ton £77 10 e" 
€ n " Sheets per ton £90 10 
9€ »y ji Rod .. per ton £84 10 
€ » " H.C. Wire _ per lb. 93d. 
f Ebonite Rod T x .. per lb. 8/8 M 
- Sheet è ` e. per lb. 8/- Mn 
n German Silver Wire .. per lb. 1/6 : 
h Gutta-percha, fine = .. per Ib. 6/- to 7/- e 
h India-rubber, Para fine .. . per lb. 6/12 to 5/21 dec. 
í nd Charcoal Sheets... per ton £18 ia 
í Pig (Cleveland warrants) per ton 53J- 1s. 14d. dec. 
í ,, Forgings, according to size per ton From £11 ee 
i » Scrap, heavy .. perton 47/6 to 50/- ae 
í ,, Wire, galvanised No.8 .. per ton £9 15 v, 
g Lead, English Ingot s .. per ton £15 6 
g- T Sheet eso 0. perton £16 17 6 
m Manganin Wire No. 2 .. .. per lb. 8/- 
g Mercury .. per bot. £7 5 
d Mica (in original cases) small .. per lb, 6d. to 1/- - 
» - » medium per lb. 2/6 to 4/- -- 
d large per 1b. 4/6 to 8/6 ee 
p Phosphor Bronze, plain castings per Ib. 1/1 to 1/8 ss 
» rolled bars & rods per lb. 1/14 to 1/8 
** LI] strip & od per ]b. Eh es 
o Platinum... es per oz. l- s 
e Silicium Bronze Wire per lb. 103d. to 113d ws 
1 Bteel, Magnet, acc'd'g to dese’ p "n per ton £58 sè 
i 9 99 bars ee gen hie eo 
g Tin, Block .. "T ae . per ton { to £151 io] 10s. inc. 
n » Wire, Nos.1t016 . per 1b. 1/94 
p White Anti-friction Metals— l 
“ White Ant” brand . per ton £46 to £70 
j Yarns, 2/10s Grey Cotton,on spia per lb. 8d. 
j » : A Flax per lb. . 
j » 10 lbs. Russian  .. per lb. 4154. 
j T s. Russian, single .. per Jb. 4id. 
j. 130 lbs. Jute rove per ton £11 
k Zino, Sh’t (Vieille Montagne bnd. ) per ton £31 16 
Quotations supplied by:— 
a G. Boor & Co. h Edward Til & Co. 
b The British Aluminium Co., Ltd. i Bolling & Lowe. 
c Thos. Bolton & Sons, Ltd. j Walter H. Hindley & Co., Ltd. 


d F. Wiggins & Sons. 

e Frederick Smith & Co. 

f India-Rubber, G.P. and Teleg. 
Works Co., Ltd. 

g James & Shakspeare. 


k Morris Ashby, L 

m W. T. Glover & Co., Ltd. 

n P. Ormiston & Sons. 

o Johnson, Matthey & Co., Ltd. 

p The Phosphor Bronze Co., Ltd. 


Russian Regulations for Electrical Plants.—The 
Association for the protection of German electro-technical interests 
has given a translation of the Russian regulations for the erection, 
installation, &c., of electrical plants, published by Georg Siemens, 
Berlin. The regulations begin with general rules as to currents, 
insulating material, &c., then come rules as to space for electrical 
machines, and regarding electro-motors, transformers, accumulators, 
electric lamps, tests, safety appliances, &c. The brochure is recom- 


mended to all firms interested in the exportation of electrical gooda 
to Russia, 


STOCKS AND SHARES. 


Wednesday evening. 


CLosED on November 1st, the Stock Exchange finished October in 
a mood less depressed than that which ruled a few days earlier. 
The Russian pressure being sensibly relaxed, prices in all depart- 
ments rallied after their severe shaking, and the prospect of an 
immediate, heavy Japanese loan did not prevent substantial improve- 
ment in markets as a whole. Electrical sections suffered so litile 
from the semi-slump which seized the House, that the changes this 
week are comparatively insignificant, although several interesting 
developments have occurred which demand attention. 

At the meetings of the Westminster Electric Supply Corporation 
held on Tuesday, the proposals for sanctioning an increase in the 
capital and a decrease in the rate of Preference interest were 
unanimously carried. In referring last week to the heavy fall 
which the directors’ circular had caused in the price of the shares, 
we remarked that “shrewd investors will see an excellent oppor- 
tunity in this slump to acquire cheap stock.” Prices of Ordinary 
and Preference now show a rise of 10s. and 2s. 6d. respectively. 
The effect of the little scare has not entirely passed off even yet. 
Charing Cross 1903 Preference are 4 lower, and Urban Ordinary 
fell a similar fraction to 48. City of London Ordinary are down, 
at 128, after their recent advance in consequence of the working 
agreement between the City and the Charing Cross Companies. 
Allowing for the deducted dividend, Edmundson’s Preference are 
a trifle harder at 644. Calcutta Electric new shares command 
32s. 6d. premium, so the blandishments of the person who is trying 


. to buy them at 5s. premium can be treated in the manner which 


such impudent attempts deserve. 


Railway stocks were about the firmest of any in fhe Stock 
Exchange during the period of acute weakness already mentioned. 
The improvement in business is directing attention to the stocks 
of the “trade” lines, and others which move in sympathy are 
naturally better. Metropolitans put on 4, at 92, but Districts eased 
off to 38, despite the near approach of steam’s complete abolition 
from the company’s trains. City and South London continues to 
make headway, having a point rise to its credit, upon the turning 
of speculative interest to low-priced dividend-paying stocks. 
Central Londons are nominally unchanged, but the market is short 
of the Ordinary stock, and the real price is 92} to 93. Waterloo and 
City soon lost its rise of 2 per cent. 


Reference to the extended list of traction issues, given overleaf, 
will show that this section is very quiet. There is, loss in Anglo- 
Argentine Ordinary, and British Columbia Railway Ordinary, ex 
3 percent. dividend, is this amount down. We are informed thata 
fresh scheme is afoot in regard to the Buenos Ayres Grand National 
Tramways Co., and the first Preference shares are good at nearly 7. 
Belgrano '" A ” Preference put on $ to 5g. A good deal of quiet 
business is being done in several out-of-the-way electric traction 
and lighting concerns. Rio de Janeiro, Sao Paulo, Mexican and 
other companies dealing with electricity in one form or another 
find little difficulty in placing very substantial blocks of bonds with 
capitalist undertakings (such as insurance companies) on this side. 
Most of the transactions do not go through Stock Exchange channels 
at all: the bargains are transacted by agents who have the placing 
of the stock, but if approximate quotations should be required, they 
can be obtained as a rule. The 5 per cent. bonds of the Electrical 
Development of Ontario Co.—one of the undertakings that 
harnesses Niagara—stand about 96, which gives a rough idea of the 
value of such securities. 


Coming home again, it is not, perhaps, breaking confidence to 
say that when fresh capital was required the other day for the 
Mansfield electric tramways, the money was subscribed, quickly 
and privately, by an issue of 43 per cent. Debenture stock at 98. 


Most of the changes amongst Telegraphs are due to cx dividend 
markings. The shock to general speculation has left Anglo “A” 
with a fall of § to 153, and the Preferred receded another 10s. 
to 108. Cuba Ordinary and Preference show the dividend 
deductions, and so do Globe shares of both sorts. Direct United 


' States continue to advance on the excellent report, and have 


gained 5s. more at 133. Marconi shares are 1,,. The company, 
it may be recalled, has an authorised capital of half a million 
sterling in £1 shares, of which rather more than half are issued and 
fully-paid. Telephone descriptions display no alteration of any 
consequence, 

Manufacturing varieties hold their prices extremely well. 
Callender’s Ordinary have regained their 5s. dividend, and there is 
a small rise to 20s. in Castner-Kellner Alkali. At length there 
is a movement in Willans & Robinson, the Debenture stock at 794 
showing a rise of 3 points. 


—— g 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done : 


Btock Closing Closing Rise + 
Present NAME. or Dividends for the last Quotations Quotations neek ees ae 
Issue. ' pura four years. Oct. 95th. Nov. Ist. 1995. ' | Fall — 
- e: 1909. wn: 1906.5 TET | "D Highest Lowest., 

84,800 | African Direct Telegraph, 4 * Debs... ee og l X X ; i — | — sis exo. si 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 Nil Ni Nil P 8— 84 Cu E Ed M +4 
119,7002 Do. do. 5 % Debs., Nos. : to 1,250 Red. | 100 Nil Nil Nil ! .. 82 — "i | ER — 54 3 
768,580 | Anglo-American Telegraph is .. | Stock | 60/6 61s. 23% 29s.8 60 — 62 | e pes 1083 15 | ; 

8,118,210 Do. do. do. 6 o, Pref. Ss .. | Stock 6 96 6 96 53% | 68s.§ | 108 —109 7 i tel Jd . 
8,118,210 Do. do. do. Deferred e g Stock 1/- 28. il EE | 161— 164 z 2 1 , 
f 44,000 | Chili Telephone, Nos. 1 to 44,000 | § 6% 1% 8% - 7$— 13 e d "T A ! : 
.| Commercial Cable Sing. 500 year 4 % Deb. Bk. Red. Stock 4 4 94 | 4% | ee 97 — 99 — Om ! : 

16,000 | Cuba Telegraph —. m 10 | 6% | 10 $ 5% | 5x5] 9— ) j- Ped | eb 
,000 10 % Pref. "S as ace " 10 10 b 10 % | 10 "9$ 174— 1 — ig i e| - 
12,931 Direct Bj Spanish Telegraph, Ord. sa - eM 5 4% 4% 4 & 4 MT 9i— 3 E e| ‘ 
6,000 do "m om. Pref, vn E: 10 2 pita 10 2 ae Ps Te oo cios = z | . 

80 000 Do. B. oo ee D; T: fo Bay ae oe "o 
60,710 | Direct United States Cable — . 90 she 8 b d | 8 "5$ 121— I3 33 — 333 134 13 + 1 
74,500 | Direct W. India Cable, » dà % Re Reg. Deb., 1 to 1,200, R. 100 44% 44% | db |. | 100 102 100 —102 ace J = 

xU) | De eo "E "Prof: Stock " da 8) " we ba | $i 8) — 91 89 — 91 8) ME 
9 O. e C e, x h ee 1 
ye vr Do. 4% Mort. Deb. Stock Red. Stock | 4 $ 4 4 $ 4 3| 108 —110 106 —108 xd 107 " | 
800,000 | Eastern Extension, Pastrana, and China Tele. 10 1% 7 7 6 os Mi M Es Ut fas 
602,400 Do. 4% Deb. Stock . Stock 4 & 4 4 4 %§ 106 — n I «s i | 
800,000 upra Hen Tel.,4 % Mt. Db. , 1 to 8,000, red. 1909 100 4 4 4 A g ; lore = 10a 3 oe | 
c 200,000! . 4% Reg. M. Debs. (Mauritius Bub. )1 to 8,000 25 4% | 4 4% i. 1013 Qa o% Dici aT A d 
180,887 Ginbe Telegraph and Trust  .. " ; 10 148 54 5R% | S 1 ; 10$— 10rd m n : 
= 180,881 Do. do. 6% Pref. o! 10 6% | 6 6% | . 14 il 148x 
© 150,000. area Norther Telegraph ai ne i Su E 10 12495 | 15 4% ee — 854— 964 T 
. alifax an ermudas e, st Mo 100 —102 100 —102 
* 46,500 Debs., within Nos. 1 to 1,900, ort. | 10 | 43% | 44% | 44% ae » 
*1(17,000 | Indo-European Telegraph a 1.25 10 10 13 96 u e 5441— 5% 
c 1 1 — xd } 
~ 73,680 | Monte Video Telephone Co., Ltd. Ord. is - 1 8 8 4% sa E ^. "- ul ul i T 
(1,988,889 | National Telephone, Pref. Stock «is ee .. | 100 6 6 $ 6 6 ws 11 ie T zie i ui e 
1,966,607 . O. Def. Stock A ah 100 44° 5 b b 9658 107 — ; Ji - i Mi as 
` 15,000 do. 6% Cum. 1st Pref, .. 10 6 6 6 6 %§ | 18— : ae ee T 

15,000 Do. do. 6 % Cum. 2nd Pref. .. 10 6 96 6 6 6 ef 12 — 1 — qs "e ne 

250,000 Do. do. 6 % Non-cum. 8rd P., 1 to 350,000 6 5% | 5 5 6 96$ S aet E ott oot X. I 
1,689,598 Do. do. 4% Deb. Btock Red. 100 4 4 % 4 "uy 104 — i — xd i cs 
179,818 | Oriental Telep. and Elec. 1 to 171,504, fully paid 1 6 64% 64 6 % 1 là : l E 2 ; is 

50,000 Do. do. do. 6 96 Cum. Pref. z 1 6 6 6% 6 'X, lam lis iu i" , E è 
100,000 | Pacific & European Tel. 4 96 uar: Debs., 1 to 1,000 100 4 4 4 & í zn ey A s i 

11,8991 Reuter' 8 . . ee ee 8 b % 6 6 5 968 71— : 4 1 A d . " " 

8,287 | Bubmarine Cables Trust š ` id .. | Cert. 6 6 6% FM 195 —128 : : x , | ; " 

68,000 | United River Plate Telephone ` b 7 8 8 Ve | 7 — 7 i — " r E ; 

40,000 Do. 5 95 Cum. Pref., Nos. 1 to 40, 000 5 5 5 5 . bl— M Sore ; | . : 
179,947 Do. do. 5 % Debs. .. kė . | Stock 5 5 5 ‘is 110 —112 i4 — : š $ 

15,6001 | West African Telegraph, Shares. 10 2 % 4 14% | 496 10 — 10 ) — 104 bs | " 

80,008 | W. Coast of America, 1 to 30,000 & 58,001 to 68,008 24 il Nil il ee 1am je 106° 193! * 3s a ; 
150,000 | Do. 4% Debs.,1t01,500guar.by Braz. Sub. Tel. | 100 | 4 4 4 | i o0 —102 09 —103 i | " i 
907,990 | Western T'elegra] » Ltd., Nos. 1 to 207,990 10 7 7 17 MET | 143— 149 omo Š : 

15,000 Do. 0. b 96 Debs. 2nd series, 1906 100 b b b v 101 —108 n EE e" s ` 

880 Do. do. 4 Deb. Stock Red. * 100 4 4 A 4 A @e | 1 Sg 4 ee oe oe 
88,891 | West India and rename Telegraph .. a. a. 10 N Nil il vs i — otf . ve os 
,D68 Do. do. 6% Cum. Ist Pref. e .]| 10 7 % 7 * 6 is — 9 =e ; | , : 
4,000 Do. do. 6% Cum. 2nd Pref. i xS 10 N Ni il 5 74— 8 a ; * a A" 

80,0001 Do. do. b 96 Debs., Nos. 1 to 1,800 ee 100 b 96 b 96 b % | oe 101 —104 — ee | ee 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL TAE IES. 
; / A 14 — R4 Sey gta | ai È 
850,000 : Anglo-A ntine Trams, 260, 008 to 430, 007 . . 5 . ee 8 Xi 6 >$ 8H 8 8 | 8 AU | Lia 6 
1,300,035 | Oe Do. 5h, Cum. Prefs., 1 to 260,007 |. 5 | E 5% | 5% | 5% ,  bj— Of | P= 6 00008 Sit 
266,600 ^ Do. Permanent, 6 9, Deb. Stock, 1888 | 100 A | 6% | 6% 6 E: 141 —144 141 —11 o | js ^ 
200,000 © Auckland E. Trams., 5 % lst Mort. Deb. Stock .. | 100 ' . 5% 5% 5 A^ | 104-106 | or m 1 S T + 
530,000 | Babcock & Wilcox, 1 to 530,000 1 | 17 o | 20 ‘% 16 | 31— 4 cod n= i 1 | Ahi oe 
100,000 , Do. do. 6°‘%, Cum. Pref., 1 to 100,000 . 1 6% 6% 6% , Le lfa | 1ya— 6 ran de |o 

40,000 | British Aluminium 7 % Cum. Pref. is 5 Nil Nil Nil | .. em 5 — "T se SIA ig 

20,000 | Do. do, S "6% % cum Pref, ; Nil Nil Nil | ; m | " ay oe | và 

20,000 | Do. O. unding 8 <a is ER ies ds i — va ie m 
900,000 | Do. do. 5% lst Mort. Deb. Btock Red. |Btock | 6% | 5% | 6% ! .. | 100 —104 B E NT | "ELE 
300,000 | British Columbia E. Rail Def. Ord. Stock .. 100 | .. 6% 6% | -. 126 12 — | 13—128 xd | 195 | 1294 n 
800000 | Do. 5% Pref. Ord. Stock — ..  ..  ..| 100 e J5% j5% j ea | Wu | mona JL . | . | t 
115,000 Do. 5% Cum. Perp. Pref. Stock epum s i. 5% | 5% | 5 % | 105—108 1 —109 x Co t 
240,400 | Do. % Ist Mort. Debs., 1 to 6,250 . 40 | o | 4S | dES 1 4p! 108 —10 im MEE ST 
220,000 Do. ES Vancouver Power Debs., 110 2,200 , 100 |^... 415, | ijo | a% 100 —103 m 10 cps + 
188,901 | British Electrio Traction — . eo e| T | 8 6% 6% i. Ye 19 | 9 | UN IE. 
186487 | Do. do. 6 % Cum. Pref. ..  ..| 10 | 6 6 $ | 6% EF a | abus. D n e 

1,000,000! Do. do. 6 % Perp. Deb. Stock. | Btock E 5x 5 b . | I8 — al 128 | 124 E 

250,000 Do. 4à % 2n Deb. Stock Red. ! 100 A bs | 43 ids tud o i ( d x Hm : 

000 | British Tasia and Helsby Cables e 5 | 0% | 856, | 8% | 898| 63 i 61— it | 34 
100000 | Do. do. 6 % Cum. Pref. 5 |6 % 6 % | 6% | 6 à | xo EM E" | 
| _ Do. do. 44 95 lst Mort. Deb. Red. | 100 4à 1% is 44% | 108—100 | = 9 pe. 
212,000 : Bri tish Thomson- Moser bs 1st Mort. rote T 100 | n 4445 | 44%, |. 44% | 98 —100 98 —100 "ua de. - 
British Westinghouse 6 % Pref., 1 to 200 and | ; ds 93— 9 d 29 9 | 
2,000,000 | iene 515,001 to 475,000 ; 5 | 6 % | Nil | 2 28 : 28 a. LT 
1,016,353 L do. ös 4% Mort. Deb. Stock  .. 2s | m NS | pus 4% | p — 89 | 85 — 2, MEE Se ; 
A TBro w indle & . Ord e ee " 1 1 i ee | ars 1 ET ed | ee ee e 
s e net OO ND a Ni | Ni | Nil | 2 | Mtae | MÉto0ó 2 1l | Io. o: 
106,731 | Brush Electrical Engineering, Ord., 1 to 105,781 . 2 Nil Nil | Nil "T 4— 1 | i ii NEP © | >» 
,000 Do. Non-cum. 6 % Pref.. SQ 9 6% | 6% | 6 NE | là— 1 uc al "s MEI 
125,0004 | Do. t 3 Pers. Deb. Rick `. Btock | 44% | 43% 4% bn 9s -9» | B-a | Dak ee Se us 
125,0001 Do. Perp. 2nd Deb. Stock : Stock | 44% | 49% | 44% ix | ee? n ; oe aa 
500,000 | Buenos Ayres & Belgrano, 1 to 100,000 5 Vx By 4 to p. 8:4— Bt M ote 3H | | 8 | rx 
200,000 : Do. A" 6 ' Cum. Pref., 1 to 40,000 | 5 | e| 6% | 6% Sut | 914— e ja d Sid 24 | + 
137,500 | Do. “B” do. 1 to 27,500 i i 5 e] 6 5 6651 e 9 — bà xd) 308 = ? | 1034 D e. 
317,700 Do. 5%, Deb. Stock  .. 29 | e [515 60 595 | 106—109 — | —108 "E 
190,000 ! Do. 5% Ind Deb. Stock . 10 ^| .. 5 95 | 55 ! 5% | 102 —105 102 —105 1044 | 109] , .. 
525,000 Calcutta Trams., 1 to 105,000... NEN ME NEA 6% | 8% 17 8 9— 9i | dee ot LM ue b us 
163,000 | Do. 105,001to 137,610 TM AN eos ae s. | Sd. , Bh 9 4— = pum om 
. 860,000 | Do. 43 % Ist Deb. Stock ., WG, 4i ! 4% a | 107 —109 EE MEME 

85,000 | Callender's Cable Construction Du 0 5 11595 |122% 12895 | lð% 11 — 12 H-—12xd | lui, HA . 

40,000 . Do. do. 5% Cum. Pr |, | 5% | 5% | 5 $ E 68— bj Er uo po ee ooe 
800,000 ' Do. do. 44% Ist Mork Deb. Btock Red. ' Btook | 44% ' 44% — 4à 4§ | 109 —111 = d x : i ut 
491,222 | Cape E. Trams., 1 to 491,294 .. " 1 m | 15% 110 "o | "o 1— I ' T F ál | - s. d T 
450,000 ' PE Kellner Ais 1 to 450,000 .. 1 da 4 | 4% | " $— 1 | j- — 1, 55 = +1/ 
230,211 o. 44 % lst Mort. Deb. Stock | 109 E 43% | 48% | 44% | 97 —102 97 —102 | "- N e 

1, Central Gaddon Railway, Ord. Stock : Stock | 4 4% 4% 4%] 91— 93 n BP. ; 924 9là , —.. 
523,890 De: do: t% Pref. Btock Bick : ; $ i A % | 4 968 10 m n | ad ZEE 

. e Q. ae ec toc , i ee | I RENS — a. ae ee 
1,390,000 City and South London Railway — .. ..  .. | Stock | 8155 | 28% | AA | 39$] 42 — 44 4)— 45 i dig | 48 | +i 
‘Crompton & Co. v 111085000. TR m 8 | 595 HE | de Doe | là— 14 | M— H | i . P 

ort. Reg. Debs., | 9$1—99  '" .. 2: 

100,000 900 of £100, and 901 to 11,000 of £50 Red. } e |5% | 5% | 5% | | | | | 
| | 
| ! 


* A period of nine months. 


| 


I And 1 bonus of 10s. 


-— —L LA — —— —— —— e - 


(Continued om next page.) 
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t Quotations on Liverpool 8tock Exchange. 


t Unless otherwise stated al) shares are o Tully paid. 
Erom Manchester Share List. 


§ Interim dividends. 
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ELECTRICAL RAILWAY, 


Willans & Robinson, 
Do 


Do. 4% 1st Mort. Deb. 


1 to 30,000 & 80,001 to 116,666" b 
6% C. P., 30,001 to 80,0004 125,001 10141,0680 | 5 
Stock fo 


a me a ce MM ————— — —— 


| ELECTRICITY SUPPLY COMPANIES, | - 
INNER C EE MIEL MV M e aaa E 
i i | : 


i Stock 
NAME, ` or 

Share 

| tł 

Dick, Kerr & Co., 1 to 52,000 T = RE os 5 
Do. do, 6 % Cum. Pref., 1 to 61,000 PEN 5 
Do. do. 4$ % Deb. Stock .. ae .. | 100 
Dublin United Trams. (1896), 1 to 60,000 .. bs | 10 
Do. 6% Pref. between 1 and 60,000 10 
Do, 4 % Debs. .. Ps - 100 
Do. 33% '* A" Debs. " is 100 
Do. 35 76 ' B" Deb. Stock | à ..| 100 
Edison & Swan Utd., “a” shrs., £8 pd., 1 to 99,261 5 
Do, “A” shares, 01—017,139 T 5 
Do. 4 % Deb. Stock Red. - T. 100 
Do. 5 % 2nd Deb. Stock Prov. Certs. all pd. | 100 
Electric Construction 1 to 112,100 ., T T 2 
Do. do. 7% Cum. Pref., 1 to 81,890 2 

Do. do. 4 % Perp. Ist Mort. Deb. Sk. | Stock 
General Electric Co. (1900), 5 % Cum. Pref, ‘ia 10 

Do, 0. 4% Mort. Deb. .. | Stock 
Gt. N. & City Rail Pref. Ord. “A” 4 % 1 to 78,000 10 
Greenwood & Batley 7 % Cum. Pref. 23 T 10 
0. do. 5% Mort. Debs. ae 5 100 
Henley's (W, Tu Telegraph Works, Ord. .. Ss 5 
Do. do. 44% Pref. .. $6 5 

Do, do. 4% Mort. Deb. Stock Stock 
India-Rubber, Gutta-Percha & Telegraph Works.. 10 
Do. do. 4% 1st Mort. Deb. .. 100 
1 Liverpool Overhead Railway, Ord. .. és 10 
t Do. do. Pref. £10 paid 10 
London United Trams (1901), 1 to 50,007 ae 10 
Do. do. 60,008 to 100,000 (£4 paid) - 10 
Do, do. 5 % Cum. Pref., 1 to 125,000 .. 10 
Do. do. 4% Ist Mort. Deb. Stock is 100 
Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 40,000 5 
Potteries E. Tre., 20,001 to 40,000 & 50,001 to 54,500 10 
Do. 5 % Cum. Pref., 1 to 20,000 & 40,001 to 44,500 10 
Do. 44% Deb. Stock .. T a’ es as 100 
Telegraph Construction and Maintenance a 12 
*. ., 4% Deb. Bds., 1 to 1,500 Red. 1909 | 100 
Undergd. E. R., Lon., 5 % Profit Shar. 8. Nts. .. "a" 
Waterloo & City Railway, Ord. Stoòk 100 


Bromley (Kent) EL. & P., 1 to 14,000 — .. NE NE 
Do. do. 44 95 Ist. deb. stock .. ' 100 | 
! Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 . 5 
| Do. o. Cum. Pref. 6 l 
Central Electric Supply 4 % Guar. Deb. Stock... | 100 | 
| Charing Cross and Strand Electricity Supply -i 6 
| Do. do. do. 44 % Cum. Pref.) 5 | 
| Do. “Oit Undertaking” 44 95 Cum. Prf. K - | 
| . O. 1 ae ee ee i 
Do. , ,, dO. 4% Deb. Stock Red. 100 : 
Chelsea Electricity Supply, Ord. wi 2s 6 
: do. 44 % Deb. Stock Red. -- | Stock 
City of London Elec. Lighting, Ord. 40,001—110,595 | 10 i 
Do. 6 % Cum. Pref., 1 to 40,000 .. 1 10 | 
Do. 5% Db. Stk., Scrip. (iss. at 115) all pd. 25^ 41 
Do. 44% 2nd Db. Stk., Prov. „allpa. 100 
| County of London Electric Lighting, Ord. 1— 40, 10 | 
| Do. do. 6 % 9 ,001 —60,000 10 
| Do. do. 43 % Deb. Stock M CENA 
| Do. do € % 2nd Deb. Stock ;, | Stock - 


Edmundson's Electric Corporation, Ord. Shares .. _ 
Do 6% 


Do. 0. 
Folkestone, 1 to 10,000 .. 
Do. 5 % Cum. Pref 
Do 4à 


., 1 to 10,000 
% Ist. Deb. Stock | 


5 
Cum. Pref...  ..| o. | 
44 % 1st Mort Deb. Stk 100 
"n 5 | 


| Hove, 1 to 13,600 ai "s 5 | 
. Do. New (£5 10s. paid) sa | £3 | 
| Do. 4% Deb. Stock .. z 100 | 
Do. 44% Deb, Stock T sa s. ex ; 100 | 
Kensington and Knightsbridge Electric Ord. X 6 
| o. . 495 Deben. Stk. | Stock | 
| London Electric Supply Corporation, Limited, Ord 8 ; 
Do. 0. 0. 6 % Pref... 5 
| Do. do. 4% Ist Mort. Deb. Stk. Red. | Stock | 
Metropolitan Electric Supply, 1 to 100,000 .. ee 5 — 
Do. 43 % Cum. Pret. 1—71,106, £3 pd 5 | 
Do. % 1st Mort. Deben. Btock  .. s 
Do. % Mort. Deben. Stock Redem. | Stock | 
Midland Electric rporation, 44 % 1st Mort. Deb. | 100 
Newcastle-on-Tyne, 1 to 57,009 a m sis 5 | 
. Do. 57,010 to 75,000 .. ae | 5 
Do. 5 % Pref., 1 to 57,009 .. 5 
Do. 57,010 to 75,000 .. ie b | 
| Notting Hill Electric Lighting =|)" | 10 
| Do. do. 4% 1st Mort. Deb... . 100 
| Oxford, 1 to 96 and 407 to 18,810 P a $4 | 5 | 
| Do. 4% Deb. Stock .. " is s : 100 | 
. Bt. James’ and Pall Mall Electric Light, Ord. S7 b 
Do. do. 7 96 Pref. 20,081 to 40,080 i b 
Do. do. 83 95 Deb. Stock >... 100 
' Smithfield Markets Electric Supply, Ord. .. sah 5 
Do. do. do. 4 & Deb. Stock | Stock 
| South London Electricity Supply, Or ae a 5 
South Met. Elec. Lt. & Power Ord.. « e ] ! 
| (Late Blackheath and Greenwich t % Pref... we i. 
| Dist. E.L.Co.) 44 % 1st Deb. Stk, 100 
Urban Electrio Bupply, Ord. .. EM 2 5 
| Do, o. 5% Cum. Pref, `` TE b 
i Do. do. 44% Ist Mort. Db, Stk. Red | 109 | 
| Westminster Electric Supply, Ord. .. ar a 5 | 
Do, do. b % Cum. Pref, ae 5 | 
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METAL MARKET. 


Fluctnations in October. 
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ELECTRICITY v. GAS FOR MOTIVE POWER. 


Wk are daily receiving fresh evidence that the lessons of 
Olympia are making themselves felt, and, perhaps, the 
surest sign of all is the great amount of trouble being taken 
just now r by our-gas contemporaries to prove the superiority 
over electricity of the commodity in which they are interested, 

for such purposes as lighting, heat and power. 

A paper has recently been started called Gas and Oil 
Power, which publishes several pages of tables purporting to 
show the advantage of a private suction gas plant over a. 
public supply of either gas or electricity for power purposes. 

We have seen figures which appear to prove conclusively 
the relative cheapness of various other sources of power as 
compared with electricity and other agents, and at first sight 
such figures appear to be very convincing. 

The curious part of the whole business is that, in spite of 

such statements, hard-headed business men throughout the 
three kingdoms are almost daily equipping new factories 
with electric motors, or replacing their existing plant, and 
going in wholesale for electric driving. Hence we are driven 
to inquire wherein lies the fallacy of these wonderful 
statements. 
* Our esteemed contemporary, the Gus World, seeing that 
the tables in question are turned against town gas to the 
advantage of the suction gas plant, "suggests a very obvious 
flaw in the figures given by Gas and Oil Power. 

The new publication iu question gives the relative costs 
of power per B.H.P. per hour, with publie supplies of elec- 
tricity and gas, and with a private suction gas plant. The 
cost with gus is given as anything from a quarter to half ' 
that of electricity—at that the Gas World makes no com- 
plaint—and the cost with suction gas as from one-tenth to 
one-twentieth of the figures for electric motors. 

Now, if such figures truly represent the actual state of 
affairs, it seems incredible that managers of factories and 
other users of power should have anything else installed 
but the particular plant that the tables are intended to 
advertise. 

At the foot of the tables the solos note appears : :— 
“The figures for the electricity and gas supply have been 
respectively taken, by permission, from Garcke's * Manual of 
Electrical Undertakings, and * The Gas World Year Book.’ 
The prices of coal at the various towns are special quotations 
for a first class coal. The cost per B.H.P. and per B.T.U. do 
not in any case include permanent charges, as it is impossible 
to estimate these on hypothetical cases.” The Gas World 
takes exception to the somewhat ambiguous term, “ per- 
manent charges,” and asks if it refers to capital charges. 
If so, it argues very truly that if such charges are excluded 
under the head of suction gas, the cost resolves itself into 
the mere charge for fuel, which, of course, is no criterion 
whatever of the relative cost of the three systems. 

It certainly does not interest a prospective consumer, who 
wants to know how much it will cost him to run a certain 
electric motor, if you tell him the coal costs of the generating. 
Station from which you hope to give him a supply. 

To bring tlie figures to the same basis for the purpose of 
a purely academie comparison, it is necessary to include all 
costs; and capital charges being very heavy in the suction 
gas system, will put a very different complexion on the 
matter. 

The capital cost of engines for use on a public supply of 
gas, is also very considerably higher than is the case with 
electric motors. 

But, as we have said, such comparisons are purely 
academic, for other considerations come into the question 
when viewed from a practical standpoint, which, with a 
reasonable price per B.T.U. for electricity, put electric driving 
far ahead of its rivals. 

One of the most important of these is the great adapt-. 
ability of electric motors to sub-division into small units, 
thus doing away with the light load losses inseparable from 
a large engine, and with the-enormous waste from the 
labyrinth of belts and countershafting which one sees in 
factories driven from one source of power. So great is the 
waste under these heads that many factories, formerly driven 
by large gas engines direct, have found it, far more 
economical to use their engines to drive dynamos, and re- 
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convert the current into mechanical energy by motors, than 
to drive direct by means of shafting and belts. 

In the case of a large factory where a number of machines 
of all sizes are installed, it has been proved over and over 
again by experience that electric driving by small units is by 
far the most economical as well as the most convenient 
system to adopt. 

As to whether the main supply of electricity can be gene- 
rated more cheaply on the premises than it can be obtained 
from the public supply mains, is a point which depends 
entirely on local conditions. It depends, for instance, on 
the terms obtainable by large users from the supply 
authority, and on the system it is proposed to adopt if a 
private plant is decided upon. In the case of the latter 
alternative the rival merits of various systems of generation 
have to be considered. There are people who are convinced 
that nothing is cheaper than steam, and there are others 
who can bring pages of figures to show that Dowson gas, for 
instance, is by far the most economical. 

From what we have seen in Gas and Oil Power, we are 
prepared to find others who will tell us that the proper 
source of power is a suction gas installation. 

Now, in weighing the merits of all such rivals, one has to 
consider not merely the fuel costs in each case, but also 
such items as interest on capital, depreciation and repairs, 
and also attendance. Such being the case, it appears to us 
to be extremely misleading, to put it mildly, to publish com- 
parisons between elec ricity and suction gas purely on the 
basis of the cost of fuel under the latter head. 

_ So far, we have only considered the question of a large 

factory, but for sinall users, especially if the demand is an 
intermittent one, there can be no question as to the advantage 
of a motor connected to the public supply being far more 
economical both in running costs and capital charges than a 
gas engine, whether combined with a suction plant, or 
driven by town gas. We can hardly imagine, for instance, 
anyone going to the expense of installing suction gas 
apparatus for driving a countershaft from which a lathe or 
two are driven. 

À word or two might be said with reference to the com- 
parative costs of electricity and town gas, given in the tables 
already referred to. We have explained why such figures, if 
true, do not by any means represent the whole case. But 
are these figures to be relied on ? We think not. 

We quote again from the Gas World of the 21st inst. :— 
* Taking ut hazard the figures given for Plymouth, the price 
charged for gas is stated as 1s. 9d. per 1,000 cb. ft... .. 
The cost for power from the gas engine in Plymouth is 
given as 0:38d. per B.H.P.-hour, which assumes a consumption 
of gas per H.P.-hour of 18:1 cb. ft., which may be considered 
a fair average figure." Reading between the lines, the Gas 
World thinks it is, if anything, rather low, but does not 
care to admit it. Now, 18 cb. ft. seems to be about the 
average figure on which these tables are based, and it should 
be noted that no mention is made of whether it refers to 
large or small units, or for partial or full load. The average 
load on a gas engine in ordinary commercial use is something 
considerably under full load, and for comparatively small 
engines lightly loaded, this figure is ridiculously small for 
town gas of average calorific value. Indeed, the uniformity 
with which 18 cb. ft. per B.H.P.-hour is taken in the different 
towns quoted, is somewhat startling, and leads us to wonder 
how the figures were arrived at. 

We have recently made inquiries of a small printer who 
has had his 1-B.u.p. gas engine replaced by an electric 
motor, in order to find out how much gas he used per quarter, 
and what hours he ran his engine. ‘The result of careful 
` inquiries showed that although the normal load of the engine 
was considerably under 1 B.H.P.. it used on an average no 
less than 30 cb. ft. of gas per hour. This figure agreed 
with rough tests taken by him on several occasions, 
when he took readings of his meter before and after a day's 
run. : 

The change to electric driving, which was made nearly two 
years ago, has resulted in a saving which will soon pay for 
the cost of the motor. Anyone who has had much experience 
in the running of gas engines will, we feel sure, agree with 
us that the figure given by our contemporary, namely, 
18 cb. ft. per p.H.P. per hour is quite out of the question 
with ordinary town gas, if taken as an average for engines of 


all powers, of all ages, and running under all conditions of 
load. 

The small engine we have quoted, with its 30 eb. ft. per 
hour is not abnormally inefficient as such engines go, even 
when taking into consideration the fact that it was not on 
an average running at more than two-thirds of its full load, 
which means, say, 45 cb. ft. per B.H.P. per hour. 

A small gas engine when new wil take about 30 cb. ft. 
per B.H.P. per hour, and a large one as little as 17, both 
when running at nearly full load with gas with a calorific 
value of about 680 British thermal units per cb. ft. 

Now, if one takes an average of all engines running in a 
given town, as one is led to believe the compilers of the 
tables referred to have done, it is only reasonable to suppose 
that many are antiquated and inefficient, and of small size, 
while most of them are running for a considerable proportion 
of their total running hours at very small loads. We might 
leave the old engines out of the question, as the tables are, 
perhaps, meant to refer to the best that can be done under 
working conditions, but we cannot ignore the fact that such 
conditions must of necessity include light loads, and small 
engines. Hence we cannot accept such a figure as 18 cb. ft. 
per B.H.P. per hour, neither can we put any faith in tables, 
however voluminous, which are based on such a figure or 
on anything approaching it. 

Any reliable figures are difficult to obtain, which can be 
taken as applicable to gas engines in general, as the conditions 
of running are so extremely varied. The only reliable data 
are the yearly costs of power users who have tried both gas 
and electricity, and cases are legion in which the latter 
system has resulted in a very substantial saving. 


REVIEWS. 


Transactions of the American Electrochemical Society. Vol. 
VI. 1904. Published by the Society, 39, South Tenth 
Street, Philadelphia. Price $3 net. 

The Transactions of the active and enthusiastic body 
that guides the destinies of electro-chemical progress in 

America is always a volume of considerable interest, but the 


issue now before us, containing as it does the papers read 


in September, 1904, at the International Electro-chemical 
Congress, St. Louis, is a volume of quite special interest and 
importance. 

If it is safe to assume that the nature of the subjects 
discussed at St. Louis is an indication of the present status of 
electro-chemistry in America, one can then perhaps infer that 
there is for the moment a lull in the extraordinary activity 
on the side of industrial applications, that has been the chief 
characteristic of trans-Atlantic electro-chemical science for the 
past 10 years, since, let us say, the opening of the Niagara 
Falls works of the Pittsburg Reduction Co., which took place 
on August 26th, 1895, just about a decade ago. But although 
no new industrial development of striking importance is here 
recorded, still there has been much careful research, and 
this, as always, has been accompanied by substantial 
practical progress. 

The wide variety of the subjects discussed, and what is 
more, the healthy combination of theory and practice, and 
the keen attention that is given by all parties without 
favour to both these equally important aspects of their 
special science, are features of these as of all previous 
Transactions that cannot fail to impress favourably the most 
heedless observer. How refreshing it is to find a stern and 
rigid * pure" chemist like Dr. Bancroft discussing the 
chemistry of electro-plating—in spite of the fact that it 
seems to take us little further forward! How refreshing 
and exhilarating are these excursions into theory which can 
never fail to delight—even if they sometimes pain—the 
musty old orthodox pedant of this side of the Atlantic, who 
has been brought up on academie conventions made in 
Germany, with their stupid and tiresome adherence to facts! 

Where there is so much that is interesting and valuable, 
it is perhaps invidious to single out papers for individual 
mention, but those that contain novel points which happen to 
appeal to us as being of some special practical interest are : 
—“ The Use of Carbon for the Study of Temperatures in 
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the Electric Furnace," by F. A. J. FitzGerald (change of 
density is the property made use of) ; ** Electrical Extrac- 
tion of Nitrogen from the Air," by J. S. Edstróm ; ** The 
Lead Voltameter," by A. G. Betts and E. F. Kern: (a useful 
and suggestive paper); and “The Electrolysis of Fused 
Salts,” by Richard Lorenz. It is a somewhat melancholy 
comment on Mr. Edstrém’s paper that the Atmospheric 
Products Co., which has been working the Bradley and 
Lovejoy patents for the fixation of the nitrogen of the air, 
has now, for the present, ceased operations. Let us hope 
that the Birkeland & Eyde process described by Mr. 
Edström, in which some hundred arcs per second are 
formed, carried forward, and extinguished by the deflection 
caused by a magnetic field, will have a happier fate. As 
the efficiency claimed for it is already 900 kilograms of 
nitric acid per kilowatt-year, the outlook for its future is 
decidedly promising. This is a problem that the electro- 
chemist is bound to have to solve sooner or later. 


Commercial Economy in Steam and other Thermal Power 
Plants. By RoBERT H. SurTH. London: A. Constable 
and Co. 1905. 


This book is really much too learned to be of much use 
to those to whom we should suppose its author bas intended 
it to be useful. Moreover, an author who seems to have so 
strong a penchant for engineering as controlled hy commer- 
cial considerations has, in. our opinion, a style that is hardly 
consistent with a book for the mere commercialist. That 
there are many and valuable diagrams in the book no one 
will deny, but they will be treated rather with respect than 
used with familiarity, exactly as one sees objects of veneration 
carefully cushioned on the window tables of whole rows of 
houses and never used. The author is, moreover, difficult to 
read. It is laborious to follow him, and—but perhaps this 
is our own shortcoming—we confess to a feeling of irritation 
over what has been termed Smithese, or the author’s special 
and particular language, and his use of words of his own 
invention, such as franspower, heat transpower. "Then, on 
page 206, he heaves at his readers the word isoresilient, and 
immediately substitutes for it tsoresalir, or more simply 
isosalic, thus not only making a word, but changing it and 
boiling it down, and then giving a reason for the 
eliminatory process he has carried on before your 
eyes as though he were a lecturer on philology, and not 
simply striving to make straight the path of the untaught, 
illiterate commercial engineer, who, in the majority of cases, 
will fail to grasp the author’s meaning. In Germany 
everything is “ stoffe.” Thus we have Sauerstoffe, which 
means oxygen, and Kohlenstoffe, which is what the Kaiser's 
people call carbon. But we dislike to sce English professors 
reduced to calling steam in the cylinder of an engine by the 
name of stuff, simply because it is partly water, and, there- 
fore, incorrectly defined as steam. In this stuff business, 
however, the author only follows another worthy professor. 
At p.155 we have a- discussion as to the propriety of em- 
ploying some more new words—such as meta-power, muta- 
power, alter-power, endo-power, engen-power, so as to 
conduce to clearness of thought. Now, in this they fail, 
and it is a pity the author should strive so much after mere 
words, and lose touch with English readers by the com- 
plexity of his diction, thus reducing the value of an 
undoubtedly clever piece of work. 

We take it that the author has had in view the treatment 
of steam and heat engineering generally from the commercial 

side of the question, and that he would endeavour to 
inculcate the much neglected fact that the highest economy 
in one direction by no means implies an all-round 
economy. 

Let us quote from the author's preface here. He writes :— 
“The main endeavour of this work is to persuade the 
mechanical engineer to advance from the primitive view 
that engineering science can guide him only in the 
physical construction and the physical dynamics of 
his machinery, to the much more complete idea that 
scientific method must also be applied to his reckonings 
of cost, and of value produced. The ultimate triumph 
of practical science must be evidenced in its demon- 
stration of the means to attain Maximum Economy. 


quite unnecessary places. 


Physical Efficiency is our factor in Economy. But the 
only true economy is our all-round economy, and mechanical 
pride in the difficult attainment of purely physical excellence 
must leave unshaken our readiness to sacrifice mechanical 
perfection to low cost in such degree as yields the best 
economic ratio of resulting value to working expenditure." 
Thus, throughout, the author appears to be saturated with 
a German spirit, even to the plethora of capitals in numerous 
Indeed, in respect of the use of 
the capital, the author goes, if possible, beyond German 
practice. . 

The diagrams, credited to Mr. Hodgson, are simply 
“ curves” on squared paper, showing such things as engine 
costs for various classes of engines, as related to cylinder 
capacity and piston speed and steam pressure. Other 
diagrams are for gas engine costs. 

Another diagram is for economic furnace temperature 
and minimum heat cost for various chimney temperatures, as 
to which the author makes the excellent remark that chimney 
temperature ought to be first decided on and based on the 
steam temperature, since the last portions of heating surface 
are feebly effective in accordance with the approximation of 
flue-gas and boiler temperature. 

It would be ungracious to criticise too unfavourably a 
book which gives evidence of an enormous amount of labour, 
and we do not doubt that, to close students, the book may 
be welcome, but its mastery will, we fear, overtax the limited 
hours of the practically engaged man, who cannot afford to 
puzzle over the words in which it is endeavoured to convey 
to him the author's meaning. We cannot approve of the 
use of such florid language or of the abuse of English in 
the use of such a manufactured word .even as **nextly," As 
on page 102, and we think that, could the author put his 
thoughts into simpler and more homely form, they would be 
better understood by his readers. Put briefly, it seems to 
us that those who can understand the author and his 
methods and mathematics will be already clever enough to 
do without this book, while those to whom the book would 
have been useful if re-written in the style of the “The 
Compleat Angler,” will fail to obtain the good out of it in 
its- present form, and be rather tempted to exclaim, * How 
many things are there in this world of which Diogenes 
hath no need ! " 


‘OSMIUM LAMPS. 


ExPERIMENTS have been carried out recently at the Technological 
Institute of Vienna on the average life and power consumption 
of osmium (lamps. Six lamps of 35 volts and 16 c.P., and six 
lamps of 35 volts and 25 c.P., were employed for testing purposes. 
The lamps were connected three and three in series, and the 
groups thus formed were placed on an alternating current circuit 
at 105 volts. The horizontal luminous intensity and the con- 
sumption were measured every 100 hours, until the lamps were 
destroyed. The results obtained werc as follows :— 


A lamp of 16 c.P. gave at first 151 c.P., with a consumption of 
1:68 watts per candle-power. After 400 hours, the luminous 
intensity increased to 173 C.P., and at the end of 2,100 hours fell 
again to 15:6 C.P. The consumption went down to 1°46 watts per 
candle-power, and then went up to 1:58 watts. 

Another lamp of 16 c.r». gave at first 15:2 c.r., then 17:5 after 400 
hours, and 16 at the end of 2,200 hours. The correspouding power 
constimptions were 1:62, 1°43 and 1:535 watts respectively. 

A lamp of 24 c.P. gave at first 22°35 c.p., then 24'6 after 600 
hours, and 237 after 1,700 hours. The power consumptions were 
respectively 1:65, 1:51 and 1:56 watts. 

inally, a lamp of 23 c.P. gave 22:25 c.p. at first, 241 c.P' at the 
end of 300 hours and 22:6 c.P. after 2,100 hours, the corresponding 
power consumptions being 1°65, 1:53 and 1°61 watts. 

The following are the conclusions to be drawn from these tests :— 

The average life of the lamps was 2,200 hours, the limiting values 
being 1,793 and 3,036 hours. 

Among the lamps tested, three alone presented a diminution in 
light of 10 per cent., one after 1,750 hours, the other after 940 hours, 
and the third after 820 hours. 

In taking as basis the lamp which diminishes 10 per cent. in 
luminous intensity, the average life is found to be 1,985 hours, and 
the average power consumption 1:60 watts per candle-power for a 
lamp of 16 c.r. and 1:80 watts for a lamp of 25 c.p. 

These tests were originally described in a recent number of the 
Zeitschrift für Elektrotechnik, and it must be borne in mind that 
the candle-power is given in terms of the Hefner candle, so that 
ihe power consumptions must be increased by 13 per cent. to corre- 


 Spond with British standard candles, 
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takers to sell, and thereupon such undertakers shall 
sell, to them their undertaking, or so much of the same as is 
within such jurisdiction, upon terms of paying the then value 


of all lands, buildings, works, materials and plant of such : 


undertakers suitable to and used by them for the purposes of 
their undertaking within such juriediction, such value to be 
in case of difference determined by arbitration. Provided 
that the value of such lands, buildings, works, materials and 
plant shall be deemed to be their fair market value at the 
time of the purchase, due regard being had to the nature and 
then condition of such buildings, works, materials and plant 
and to the state of repair thereof, and to the circumstance 
that they are in such a position as to be ready for immediate 
working, and to the suitability of the same to the purposes 
of the undertaking, and where a part only of the undertaking 
is purchased, to any loss occasioned by severance ; but 
without any addition to respect of compulsory purchase, or of 
goodwill, or of any profits which may or might have been 
made from the under aking or of any similar considerations. 
The Board of Trade may determine any other questions 
which may arise in relation to such purchase, and may fix 
the date from which such purchase is to take effect, and 
from and after the date so fixed, or such other date a8 may 
be agreed upon between the parties, all lands, buildings, 
works, materials and plant so purchased as aforesaid shall 
vest in the local authority which has made the purchase, 
freed from any debts, mortgages, or similar obligations of 
such undertakers attaching to the undertaking, and the 
powers of such undertakers in relation to the supply of elec- 


tricity under this Act or such provisional order or special Act : 


as aforesaid within such area, or part thereof as aforesaid, 
shall absolutely cense and determine, and shall vest in the 
local authority aforesaid.” 

The effect of this section has been succinctly stated to he 
that, at the end of the statutory period, the local authority 
will be able to purchase an electrical supply undertaking in 
their district at the price of “old iron." It is interesting to 
consider the truth of this assertion in the light of the exact 
words of the section. It is, therefore, necessary to examine 
certain provisions of the section in some detail. 

It will be noticed, in the first place, that the statutory 
period of 42 years may be shortened in the case of any par- 
ticular company by the terms of the provisional order. 

. In County of London orders in favour of companies, it 
is the practice to provide that the period of 42 years shall 
run from one fixed date, viz., August 20th, 1889.  * The 
object in view” (according to Mr. Shiress Will*) “is to secure 
that in the event of a purchase, the whole electric lighting 
concerns of the metropolis in the hands of undertakers 
other than local authorities may be acquired at one and the 
same time." Provisional orders in favour of companies or 
persons within the county of London, specially provide that 
tlie recurring period of seven years for secking to alter prices 
i oo of charge shall begin to run from August 20th, 
_ The recurring period of ten years for purchase is some- 
times by arrangement varied in provisional orders. For an 
instance, reference may be made to the County of London 
(East) Electric Lighting Order, 1897, Sec. 65, where the 
period of seven years is substituted. For an instance, where 
special terms were arranged and inserted in the provisional 
order regarding time of purchase, price, &c., see Blackheath 
and Greenwich District Electric Lighting Order, 1897, 
Nec. 65. | 

The word “ undertaking " is not defined in the Electric 
Lighting Acts, 1842 and 1885. It was explained, however, 
as it occurs in the corresponding section of the Tramways 
Act, 1870, and with reference to tramways, by Lord Watson 
in London Street, Tramways Co. v. London County Council 
((1894) a.c. 474). He said: “ The word * undertaking’ 
is not defined in the Act, but it appears to me that it must 
signify all the real and movable property belonging to the 
promoters necessary for conducting tramway traffic, together 
with all rights and interests in or connected with such 
property which belong to the promoters, and are capable of 
being transmitted from them to the purchaser. I do not 
think the word can be reasonably construed so as to include 
any property, or any right or interest, which does not belong 
to the promoters, and does not pass from them to their 


* Law of Electric Lighting (1898), p. 54. 


purchaser under the compulsory contract of sale. On the 
assumption that the promoter's privilege of use is personal, 
and, therefore, limited to the period during which they may 
continue to be owners of the tramway, the privilege of use 
after the expiry of that period, which they did not possess, 
cannot be regarded as part of the undertaking which they are 
required to sell.” | 
(To be concluded.) 


THE INSULATION OF CABLES AND WIRES 
USED BY ELECTRICAL CONTRACTORS. 


On Tuesday the 24th ult, a large and representative 
gathering of the members of Electrical Contractors’ Associa- 
tion, assembled at Frascati's Restaurant to hear and discuss 
a paper by Mr. C. J. Beaver, on * Rubber (and other 
materials) used in the Insulation of Cables and Wires." 
Mr. E. L. BERRY, who was in the chair, briefly explained 
the genesis of the paper, which lay in the trouble to which 
contractors were put by reason of the deterioration which 
often occurred after good material had been installed. The 
Association had, therefore, asked Mr. Beaver to prepare a 
paper which should embody the opinions of manufacturers 
on the subject, and also the advice which they had to offer. 

Mr. C. J. BEAvER then explained a key outline to his 
paper before passing to its specific sections. Cables, firstly, 
were divisible into three types—(1) cables insulated with 
vulcanised rubber ; (2) cables insulated with paper and lead 
sheathed ; (3) cables insulated with compounds of the 
vulcanised bitumen type. The causes of trouble or failure 


were of three classes, (æ) inferior material or imperfections of ' 


manufacture, (5) local conditions under which the cable 
works, (c) imperfect workmanship in connection with the 
running or fixing of the cable. So far as contractors were 
concerned, Type 1 was generaly used for house wiring, 
Type 2 was occasionally used, but more generally, Type 2 and 
Type 3 were used for power mains from an isolated gene- 
rating station to the house or battery-room switchboard. 
Discussing the component parts of a rubber-insulated cable, 
the author urged that in damp situations tanned jute yarn 
was preferable to a cotton braiding. They had to remember 
that rubber was susceptible to many deteriorating influences, 
and that these were both external and internal.. For in- 
stance, the wires must be well tinned, in order to safeguard 
both copper and rubber ; for while the sulphur iu the vul- 
canised rubber attacked the copper, copper in its turn, by 
means of its catalytic action, acted as an oxygen carrier. lt 
was the cable-maker's duty to supply pure rubber made from 
finest Para sheet. Inferior rubbers required a chemical pre- 
paration, and the chemical residues attacked the copper, in 
spite of the tinning. Low-grade rubber was invariably 
mixed with substitutes which were always detrimental to the 
life of the cable. As to the detection of low-grade rubber, 
he admitted that this was difficult to the contractor. There 
were, of course, a scheduled number of specified tests. He 
cautioned his hearera against relying upon that of the per- 
centage of ash found after burning. The ash only indicated 
the amount of mineral loading present, and when volatile 
oil substitutes were used as adulterants, heating merely 
volatilised these. The test was, therefore, absolutely falla- 
cious as an indication of impurities, and the onlv court 
of appeal was the analytical chemist. As regards 
the other tests, a rongh stretching test was the only 
aid he could commend to the buyer. The “damp heat " 
and “dry heat ” tests could only be carried out by experts. 
It was important that hard fine Para should be employed in 
the vulcanised covering, as good vulcanising was most easily 
effected by standard processes : rubber containing substitutes 
required variation in treatment which did not make for ease 
of manufacture or for continuity of grade of product. It was 
certainly regrettable that the ordinary buyer could never tell 
whether his cable insulation was low grade badly made, or 
low ‘grade well made, or high grade badly made, or high 
grade well made. He (the author) must leave his hearers to 
draw their own conclusions as to the course they should 
pursue. (A voice—Go to a good maker.)  . l 

As regards deterioration due to local conditions, condensec 
moisture in the tubing was the most pernicious cause, the 
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reaction being not so much one of direct percolation, but of 
subsidiary chemical reactions. The chief enemy was mois- 
ture from damp plaster on account of its alkaline constituents. 
The remedy lay in the ventilation or drainage of the tubes. 
As for the mechanical damage due to abrasion arising from 
imperfect tubing, this was not a contingency for which the 
cable maker should be directly called upon to provide. 
Personally, he thought that the reduction of the number of 
draw-in boxes so frequently occurring was to be deprecated. 
Dampness was worse with wood casing than with tubing. 
When the cables were lead-covered, the lead should be con- 
tinuously bonded and suitably earthed. Any.corrosion of the 
lead, however gradual, was certain to be fatal; while these 
were generally ascribed to chemical reasons, their basis was 
probably more electrolytic than purely chemical. In 
regard to bad workmanship, that within the cable 
factory did not concern his hearers, but he would 
draw their attention to bad stripping and trimming when 
connecting wires to fittings. The insulation of the fittings 
was generally bad. For instances, smail wires and cables 
listed as having an insulation resistance of 600 megohms 
per mile had often a value of 2,000 megohms per mile; food 


for thought would be afforded by comparing this fact with ` 


that of the insulation resistance of a completed installation. 
Attention was drawn to the use of other fluxes than resin 
for jointing. These were all right for exposed work, but 
for covered wires were liable to creep and corrode both 
wires and insulation ; nothing but resin" should therefore be 
used. 

Passing on to paper-insulated lead-covered cable, they 
had to remember in using it, whether in buildings or 
under other conditions, that the lead covering was the only 
means of keeping it waterproof. The ends needed protec- 
tion, and the covering must be continuous. The various 
methods of laying heavy cables, “ solid,” * drawn-in" and 
* direct," were described, after which the author proceeded 
to discuss the troubles incidental to the use of this class of 
cable. These were fortunately few, and chiefly due to minute 
lead faults. In the works with which he was associated, 
they applied hydraulic tests to such cables, which promptly 
located tiny holes in the sheathing. Other sources of lead 
trouble were due to impurities ; a considerable local galvanic 
action could arise from lead oxides. Troubles due to local 
conditions were chiefly electrolytic, and were to be found 
in made ground, clinkers, ash, &c., and in the neighbour- 
hood of stables, cowsheds or latrines. | 

Troubles due to imperfect workmanship were rather fre- 
quent, i& was exceedingly difficult to make labourera cover 
bare ends. Lead covering must be continuous. Joint 
boxes should be used, and attention given to the compounds 
used for filling these, which ought to be fairly plastic at 
ordinary temperatures, and liquid at 250? F. to 300? F. 
The prevailing impression was that anything would do for a 
box compound, but his hearers ought always to go to cable- 
makers for these. Adjacent lead connections needed to be 
bonded, and the earth connection in most cases should be 
near the generating station. | 

Vulcanised bitumen used for fibrous material was inferior 
to lead as a waterproof cover'ng, and mechanically weaker, 
but not subject to electrolytic action. Hardened bituminous 
compounds should be viewed with suspicion; the loading 
material used rendered deterioration more liable. Bitumen- 
covered cables were susceptible to chemical action, parti- 
cularly from alkaline liquid. Ends should always be 
protected. Careful workmanship in distributing any local 
mechanical pressure over as great an area as possible would 
be an advantage. 

In conclusion, Mr. Beaver said that he had spoken from 


the cable-makers’ point of view—he hoped to derive some | 


benefit himself from criticisms based on the contractors' 
point of view. In cables, as in installation contracts, people 
couldn't get something for nothing. The inferior contractor 


begot the inferior manufacturer, and sometimes even tem- , 


porarily seduced the better class manufacturer from paths of 

virtue. If they wanted good durable cables they must be 

prepared to pay the price necessary for high-class material. 
lu response to the Chairman's invitation, Mr. F. SUTER 


- * Have any of our readers tried Venice turpentine ?— Eps. ELEC. 
EV. 


opened what was to have been a discussion, but what was 


virtually a lengthy series of queries, by asking whether when 
they used armoured lead-covered cables, it was necessary to 
earth both armonred sheathing and lead covering, and 
whether manufacturers supplying lead-covered cables could 
not attach labels to the coils, giving recommendations as to 
continuity.of sheathing, &c., in order to impress this on their 
workmen ? 

Mr. CHARLES RawLiNGs asked whether pure rubber 
covering was, after all, any use as an insulator? Was pure 
Para best for jointing? His great trouble with india- 
rubber insulated cables was what to buy. Hitherto his 
purchases had been based on faith, pure and simple. 

Mr. C. RASHLEIGH PHIPPS ingenuously inquired what was, 
after all, the absolute difference between Association and non- 
Association cable ? | 

Mr. F. E. PETERSEN, of Messrs. Callender’s Cable Co., speak- . 
ing asa manufacturer, heartily endorsed Mr. Beaver's remarks 
on the need for good box compounds. Although this was 
always only a very small item in a contract, it was difficult 
to get contractors to recognise this. They should remember 
that the strength of a cable was the strength of its weakest 
link, and that to use an inferior box compound resolved 
itself into the deliberate insertion, with malice aforethought,. 
of a dangerously weak link. As to decentralisation in bitu- 
men-covered cables, this did occur. In practice it was due 
to overloading if cables were all right in the first instance. 
It was often found at the works that decentralisation did 
occur in the last few feet of a cable, and that manufacturers 
had to take special precautions against it. He congratu- 
lated Mr. Beaver on presenting what was, from the 
cable manufacturers’ point of view, an able and impartial 
paper. | 
Mr. L. G. TATE, who temporarily succecded in following 
the previous speaker's example in lifting the debate from the 
interrogative to the discussive stage, pointed out that, so far as. 
contractors were concerned, rubber-insulated wires for house 
wiring chiefly interested them. Personally, he regarded the 
tape covering over the layer of vulcanised rubber as a 
nuisance, the rubber often being stripped off with the tape. 


On this account, he had lately purchased wires of small size 


without tape. Was there any reason why this should not be 
a general practice? As to analyses, could they rely upon 
these to tell whether impurities were preseut in the vulcanised 
rubber? He had also to speak of some difficulties he 
had experienced with twin wires lead-sheathed, which Le 
regarded as more susceptible to electrolytic troubles thin 
single wires in lead sheathing. Recently, in a large instal- 
lation, every section proved to be defective in less than six 
months, but, by substituting single wires, everything had 
been satisfactory. With regard to earthing, a proposal had 
emanated from Glasgow that this should only be permitted 
through a resistance. He considered that if a leakage did 
exist on such a system, electrolysis might result, owing to 
oe of potential between the sheathing and the 
earth. 

Mr.G. F. RATCLIFFE raised the question of the effect of non- 
flammable wood casing. Did this in any way affect. the 
insulation of the cable? Were they right in using rubber 
solution in the vicinity of a main terminal? Did the mant- 
facturers of cheaper wires tin these effectively ? How did the 
conductivity of cheaper wires compare with standard ? What 
was the best wire to use for fittings, as 3:22 wire would not 
go through? The speaker then presented two samples of 
defective cables with their casing, one from a very dry and 
one from a very wet place, the joists and skirtings in ech 
case being unaffected. The prevailing verdict of the informal 
inquest which was forthwith held was that the case was ore 
of fungoid growth. | 

After various other queries, Mr. A. FEARNHEAD remarkid 
that the author had spoken as a manufacturer, and they 
welcomed his remarks, but were disappointed that no rough- 
and-ready test had been commended to them whereby they 
could judge the properties of rubber for themselves without 
recourse to the expert. Further, the workman was not, aud 
could not be made careful. In place of coils, could nct 
expensive cables be supplied on small drums? They all 
knew how careless handling damaged the coils, and that 
workmen put up wire damaged by their own carelessness. 
He had also noticed variations in the weight of coils; for 
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instance, some coils of 7 22 cable of the same consign- 
ment and same mark showed nearly 1 lb. difference ín 
weight. 

After a few more interrogations, the Chairman said that 
Mr. Beaver had given them a lengthy but yery instructive 
paper. In order that Mr. Beaver might reply immediately, 
he (the chairman) would forgo his privilege as to speaking, 
and would leave the author to deal with the quéStions put to 
him. It was to be regretted that the paper had been 
queried, and not discussed. 

Mr. RAwLINGs : We are so ignorant of the subject that 
we can only discuss it by asking questions. 

Mr. BEAVER, in reply, said that his Manchester contracting 
friends said that cables were the only things that gave them 
trouble. For aught he knew, they might be in the habit of 
assuring switchmakers that switches were their only worry. 
He regretted that the paper had been considered undiscussable. 
His difficulty in its preparation had lain in steering a middle 
course, and making it neither too elementary nor too technical. 
Dealing with the specific questions raised, lead-covered steel- 
armoured cable needed to have both metallic coverings 
earthed. As for the special labels, this was not a technical, 
but a delicate, question. Manufacturers didn’t presume to 
teach customers and clients their business. 
earthing, each installation needed consideration on its oWn 
merits. Rubber tape, even pure, was not absolutely 
waterproof, per se, but when lapped on rightly was water- 
resistant for a long time. The particular value of paper- 
insulated cables lay in the fact that if the paper had 
been properly prepared, with a minimum of chemical 
treatment, it was practically indestructible. He 
could not advise contractors to buy on any other 
basis than faith and the reputation of the manufacture. 
Tests were more or less futile; when less futile they were 
cumbersome to perform, and the results needed expert inter- 
pretation. For purity of rubber, the report of the analyst 
was the final court of appeal. The main difference between 
Association and non-Association cables was claimed by Mr. 


Beaver to be a matter of cheapness and grade of raw . 


materials used. Actual experience as to durability would 
show the difference ; non-Association makers had no 
Standard for rubber, and could use any grade they chose. 
He thanked Mr. Peteraen for his kind and appreciatory 
remarks. In referring to decentralisation, he had in mind 
that which was attributable to abnormal working conditions, 
rough handling and strain. With regard to Mr. Tate’s 
observations, tape should be easily removable from a properly 
vuleanised wire. He was inclined to think that Mr. Tate 
had laid himself open to suspicion in that he had inad- 
vertently used low-grade wire. He (the author) knew of no 
electrical or physical reason for twin-wire lead-covered 
giving trouble. Perhaps in the case instanced, more care 
had been taken during re-wiring with single wire. Replying 
to Mr. Rateliffe he had certainly encountered trouble from 
non-inflammable wood casings. ` This was due to the deli- 
quescent action of the chemical substances used in giving 
the wood this property. Rubber solutions cohtained a 
Solvent material having a softening action, which, when it 
dried out, left the tape in a somewhat porous condition. 
Rubber should not be brought into contact with brass 
or gun metal, unless these had been previously tinned. As 
to the conductivity of cheaper wires, it was difficult in this 
country to get anything but high conductivity copper. Cases 
had been known of poor conductivity in foreign wires. 
Plaster and cement were always enemies. If initially dry, 
aud subsequently damp, the water therefrom would be 
alkaline. ‘The suggestion that drums should be used, would 
uudoubtedly be advantageous from the mechanical point of 
view. The expense would be heavy, there would not only be 
the cost of the drums, but their carriage. ^ Generally 
speaking, lcad-sheathed paper-insulated wires were best fcr 
variable temperatures. For really high temperatures asbestcs 
insulation was best. Bitumen insulated cables were liable to 
become brittle at cold storage temperature, but were working 
wll in rubber drying stoves at 120? F. Paper-insulated lead- 
sheathed cables were more permanent if used under proper 
conditions, but such conditions were not often obtainable. 
As to very high insulation resistances, megohms were uct 
much to go by, as high values were somewhat fictitious. A 
high insulation resistance in megohms was chiefly valuable 


As regards : 


in indicating the condition of the rubber. Specific dielectric 
strength was of more importance. 

In proposing a hearty vote of thanks to Mr. Beaver, the 
CHAIRMAN said that a great deal of light had been thrown 
on contractors’ troubles. Good price, notwithstanding faith, 
begot good cables. If faith were necessary, manufacturers 
were certainly endeavouring to produce a good product, 
and justify that faith. 

In acknowledging their cordiality, Mr. Beaver regretted that 
hecould not suggest a hard-and-fast rule for distinguishing bad 
rubber from good. Could this be done, there would be an 
immediate end of inferior stuff. | 

The meeting then adjourned until November 21st, when 
it was anticipated that a paper would be read on internal 
combustion engines. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


(Continued from page 697.) 


- 


. Tetley's Switches and Fuses. 


Messrs. TETLEY & Co., of Falcon Electrical Works, Poland 
Street, Oldham Road, Manchester, have placed the Falcon “ Light- 
ning Break " knife switch, illustrated in fig. 93, upon the market. 


Fic. 94.— FArcoN ENcLoskp FUSE. 


This device possesses an independent double line break, which 
ensures a very rapid and smooth action. All current carrying parts 
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are of higb conductivity material and of ample capacity. Tne 
essential feature i3 the total eaclosure of the spring and its 
positive action. It is, of c urse, a great deal les3 liable to corrosion 
than if the breaking mechanism were exposed to the atmosphere. 
When coupled it is claimed that these switches work in perfect 
synchronism. All parts are well finished, being either plated, steal 
bronzed, lacquered brass, coppered, green lacquered, enameled, &c. 
We show a double-pole switch. ; 

In conjunction with the “ Lightning Break " switch, the Falcon 
totally-enclosed fuses (fig. 94) are employed. The:e are made in 
all sizes up to 100 amperes. We have before uia 10-ampere one 
for 400 volts. 

This fuse has been so designed thnt the fuse wire is totally 
enclosed, thereby preventing the escape or scattering of molten 
metal, when the fuse blows. Owing to the cover carrying the fuse 
wire, the latter is easily removed when required, and is capable of 
being replaced quickly on a live circuit without shock or injury to the 
operator. Another point is that there is a solid block of porcelain 
between the two contacts and a large explosion chamber at each 
end. The chambers are of such a size that they allow sufficient 
radiating surface for the air or vapour given off by the molten 
metal to be rapidly cooled whenever the circuit is ruptured. 


The Wollaston Water-Softener. 


Messrs. Isaac SronEv & Sons, Lro., of Empress Foundry, 
Manchester, have acquired the sole rights for manufacturing and 
supplying the water-softeners and purifiers constructed in accord- 
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Fig. 95.— WOLLASTON Water SOFTENING PLANT. 


ance with the patents of. T. Royland 
Wollaston, M.I.M.E., which has been before 
the public for about five years. The 
apparatus operating on these principles is 
claimed to be capable cf performing all the 
following processes positively, continu- 
ously, and with very little attention, at all 
rates of working not exceeding the nor- 


mal, viz. :— 
1. Breaking up and, where practicable, 
heating the water to free the excess of 


carbonic acid gas. 

2. Mixing thoroughly with the water 
exactly the right quantities of reagente, 
and allowing a'certain period to elapse for 


the chemical action to take place. AT d 

3. Abstracting from the softened water i 

the precipates released. i 

- The Wollaston softener being offered by : 

Messrs. Storey to-day has essentially the E 
y J ‘ h ' Q4, 9 ai 


same features as when it was first intro- 
duced, these being the cascade form of 
heater, the heavy sludge tank, and the 
patent clarifying tank, but several impor- 
tant additions have been invented and 
embodied. In fig. 96 we show this softener as installed at a colliery 
in the North of England. In fig. 96 a diagram appears of a Wol- 


laston softener for lime and soda treatment, which represents cur- 


rent practice. 
The reagent tanks, two in number, are used for alternate days, 
one being available for charging at any convenient time, whilst the 


CLARIFYING TANK AT BACK 


me | NEA Ga 
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other is working. The hard-water pump delivers the untreated 
water to the top of the heater, where, falling from tray to tray, it 
is thoroughly broken up. Live or exhaust steam is introduced to 
the lower part of the heater and, rising through the spraved water, 
is condensed until the wafer reaches boiling point. At the bottom 
of the heater are spiral vanes, which give the water a rotary or 
vortex motion in passing down the central pipe. The reagent 
solution is drawn from one or other of the reagent tanks by the 
reagent pump, and is delivered into the heater right in the centre 
of the vortex, thus being perfectly mixed. This pump, being 
positively driven by the water pump, must deliter an exactly 
proportionate amount of reagent, notwithstanding variations in the 
speed of the latter. 

The chemical action taking place in the down pipe and in the 
henvy sludge tank causes the solids in the solution to be released, 
and the heavier portion of these solids :s at once precipitated. At 


this point other particles attract and absorb any emulsified grease , 


there may be in the water, as well as organic matter in suspension. 
These, being lighter than the water, rise to the surface as a thick, 
soapy scum, overflow the conical sill, and are discharged at the 
automatic grease-scum outlet. 

The water, with the finer particles of. solid matter in suspension, 
flows on to the clarifying tank, through which it slowly rises to the 
outlet. : 

The clarifying tank is, in main principle, the subsidence filter 
first devised by Prof. Wanklyn, but in addition it provides, by the 
inclination given to the shelves and the provision of discharge 
passages, for self-clearing and continuous working. ~ 

The plant as already described, is complete for the soda treat- 
ment of hard water, but in the majority of cases, treatment by lime 
also is necessary, and the gear by which the lime is fed in exact 
and correct proportion, is one of the most important features of the 
* Wollaston ” softener. 


This dividing gear consists of a special form of three-way valve, 
fixed on the delivery side of the hard-water pump, and operated 
by levers attached to the pump piston rod. Asstming that the 


proportion of lime water required is 25 per cent. of the amount of 
hard water fed into the plant, the valve will be open to the hard 
water inlet to the heater during 75 strokes out of every 100 strokes 
the pump makes, and to the lime-water tank during the remaining 
25 strokes, By the slackening of one screw only the cams can be 
adjusted whilst the gear is running, so as to vary the proportion of 
water delivered to the lime-water tank from 0 to 50 per cent. of 
the total delivery of the pump. The pump displacement is 
positive, so the delivery can be definitely divided into positive 
proportions, and the force of the pump delivery keeps the pipes 
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Fic. 96.— DIAGRAM OF WATER SOFTENER. 


free from deposits, or delivers accurately in spite of them, and 
provides for the agitation of the lime at every stroke. The 
dividing gear deals with the water before it comes into contact 
with the lime, and so cannot possibly become clogged, or be put 
out of action. by reason of lime deposit. oe 
Automatic regulation of the ‘ Wollaston " softener is provided 
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for by a float-operated starting valvc or starting switch for the 
pump. As the supply of reagents is directly due to the operation 


of the pumps, at whatever rate the pump works, the proportion of 


the hard water and reagents will remain constant. 
The “ Wollaston” type of water softener using chemical treat- 


ment can be effectively applied to the softening of feed water 
A special design of this plant is successfully at 


under pressurc. 


oe treating the water in its course from the feed pump to the 
oiler. 


Rotary Electric Drilling Machine. 


This machine which we show in two positions, one (fig. 97) for 
drilling top and the other (fig. 98) for bottom holes was specially 
designed and is being manufactured by the CORLETT ELECTRICAL 
ENGINEERING Co. Ltp., of Wigan and Newcastle-on-Tyne, for 
drilling in rock, stone and other strata usually found in the coal 
measures. These machines have been in use for the past three 
years in a number of our collieries in different parts of the country. 
The equipment consists of (a) the drilling machine; (J) the column, 
&c., and (c) the motor and telescopic shaft. The drillisof the rotary 
type. Steel and a specially strorg brorze are almost exclusively 


Fic. 97. 
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used in its construction. The moving parts are few, and there i3 
only one pair of gears—machine cut bevel wheels. 

'The drill spindle of special steel is threaded its entire length, the 
chuck being detachable. The thrust bearing is of the conical roller 
type, of great strength, and built for a working pressure of 6 tons. 
The feed gear is extremely simple, controlled by a brake, and is 
adjustable from 1-10th in. per revolution to zero. There are two 
feed adjusting screws, one on each side of the machine, for 
convenience in handling in cramped situations. The standard 
length of travel, without changing a drill, is 22 in. The feed jaws 
ure rcleased and held back by throwing out a link at the drill end 
of the machine, and the spindle is then free to slide up or down. 
All parts are enclosed and work in oil. Drills of special steel of 
twist pattern are used. The finished size of hole is 12 in. 

The column consists of a weldless steel tube, fitted with Jack 
screws of the usual type, the nuts being of special bronze to avoid 
rust. It carries a short horizontal arm, free to move round or to 
slide up and down, and also a safety clamp. The machine slide is 
fastened to the horizontal arm, to which in turn the drilling 
machine is secured. To change a drill or fit an extension piece, it is 
only necessary to slack one nut, slide back the machine, insert the 
longer drill in the hole or extension piece and slide forward, when 
the drill spindle and drill must necessarily be properly aligned. 

The telescopic shaft consists of a weldless steel tube, with two 
solid shafts sliding in it, each shaft being fitted with a special 
universal joint and automatic coupling for attaching to the motor 
and machine respectively. In the improved joint there are no 
projections, consequently the risk of danger of accident to atten- 
dants is at a minimum. 

A 4-B.H.P. motor—either continuous or polyphase type—is 
employed, fitted with trunnions for fixing to a revolving turn-table, 
with a flat base for fixing to an ordinary flat-topped colliery tram. 
The motor can also be tilted at any angle, and a friction clutch is 
fitted on the spindle, which can be set toslip at any desired overload. 
It runs at a slow speed, allowing the telescopic shaft to be attached 
direct to the spindle. The standard continuous current motors are 
series wound, suitable for 110, 230, or 500 volts, and are gas and 
water proof. The controlling switch is fitted ina gastight case, 
and provided with magnetic “ blow-outs.” The supply cables are 
connected by means of a detachable plug of a specially strong 
design. 
®& The standard polyphase motors are of the short-circuited rotor 
type, wound for 500 volts at 40 periods. 

It is claimed for the Corlett drill that it contains few moving 
parts, all easily accessible; the wearing parts are few, and all are 
made absolutely to gauge and numbered, so that they can be easily 


replaccd. The best quality of material is used, a very large margin . 


of safety being provided for throughout; for example, the thrust 
block is n ade for a working pressure of 6 tons. The machine is 
worked by two men only, all the parts being light; the weight 


of the several parts are as follows:—Drilling machine 120 lb. ; 
clip gear 75 lb.; column and arm 280 lb.; motor 600 lb.; 
telescopic shaft 20 lb. 

We understand that holes can be drilled in any position or 
angle up to 8 or 10 ft. deep without moving the column. AN 
gears are totally enclosed, and the feed screws are quite clearof the 
telescopic shaft. The machine is primarily intended for driving 
tunnels in mines, and it will drill into any substance usually met 
with in the coal measures, but being of the rotary type, the makers 
do not claim that it can successfully deal with all classes of rock, 
although it can successfully drill whinstone and other hard rock. 

The speed of drilling naturally varies with the nature of the 
ground, but from figures obtained of a plant worked by the 
ordinary staff at a colliery, on day wage, driving a tunnel 12 ft. by 
6 ft., a round of holes, each 6 ft. 6 in. to 6 ft. deep, finished 
diameter 12 in. can be drilled, and all the tackle cleared away 
geady for shot-firing in three hours; and in another drift, 15 ft. by 
8 ft., 13 yds. have been driven in one week. 

As a result, it is claimed that the cost of a tunnel is largely 
reduced, and the rate of prozress enormously increased. 

(T'o be continued.) 
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NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. TRoMPSONX & Co., Electrical Patent 
` Agente, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. X 


20,893. ‘Improvements in holders for incandescent electric lamps and other 
electric fittings.” J.J. Brooke. October 16th. 


20,898. “Improvements relating to electrolytic apparatus.” C. N. RUBER. 
(Date applied for under Patents Act, 1901, October 15th, 1904, being date of appli- 
cation in Norway.) October 16th. (Complete.) 


20,933. * Improvements in microphones.” G. A. NussBAUM. October 16th. 


20,950. “Improvements in controlling devices for electric motors applicable 
to the motors of elevators and the like." Oris ELEVATOR Co., Lip. (Otis 
Elevator Co., U.8.). October 16th. (Complete.) 


20,960. *''Improved non-reversing two-way running trolley pole for electrical 
traction." H. QUERTIER. October 16th. (Complete.) 

20,990. “Improvements in and relating to dynamo-electric machines." TRE 
British THomson-Havuston Co., Lro. (The General Electric Co., United 
States.) October 16th. i 


20,995. *“ Improvements in vessels for containing fused salts during electro- 
lysis." S. CowrEn-CoLES. October 17th. 


21,094. ‘Single-phase alternating current motor with commutating poles.” 
E. AnNoLp and J. L. La Covn. (Date applied for under Patents Act, 1901, October 
17th, 1904, being date of application in Germany.) October 17th. (Comp:ete.) 

21,038. ‘‘ Improvements in or relating to the electrical transmission of power 
on motor vehicles and boats." H. McNvLTA. (Date applied for under Patents 
Act, 1901, December 10th, 1904, being date of application in United Rtates.) 
October 17th. (Complete.) 


21,061. “ Improvements in and relating to alternating current e’ectric motors."' 
THE British THomsox-Hovuston Co., LTD., H. 8. MEYER and P. A. Mossax. 
October 17th. 


21,068. “ Improvements in apparatus for controlling electrically-propelled 
trains." SieMENS Bros. & Co., LTD., and F. LvbALL. October 17tb. (Complete.) 


21,070. ** Improvements in connection with polyphase alternate current elec. 
tric commutator machines."  ELEKTHICITATS-AKTIEN-GESELLSCHAFT VORM. W. 
LAHMFYER & Co. (Date applied for under Patents Act, 1901, October 17th, 
1904, being date of application in Germany.) October 17th. (Complete.) 

21,071." “ Improvements in and relating to conduits or casings for electric 
conductors." R.H. W. Knicut and L. NAGEL. October 17th. 

21,095. ‘* Method for the production of hollow poles of concrete with a metal 
insertion forming an inter-connected framework for electric conductors and the 
like." H. Arsi. (Date applied for under Patents Act, 1901, November 21st, 
1904, being date of application in Germany.) October 17th. (Complete.) 

21,108. ** Improved non-slipping device for locomotive, steam, and electric 
traction engines." A. Marx and T. CHALMERS. October 18th. 

21,145. ‘Improvements in and relating to methods of collecting and con- 
veying electric currents." 8. voN Ammon. October 18th. 

21,162. ‘ Telephone receivers and the like," R. B. BUMILLER. October 8th. 
(Complete.) 

21173. "Improvements in installations for electrically igniting the charges 
of internal combustion engines." A. H. NicHotson. October 18th. (Com- 
plete.) 


21,181. “Improvements relating to electrical measuring instruments.” T. W. 
VARLEY. October 18th. (Complete.) 

21,198. ‘Improvements in or connected with the 
electric machines.” 
18th. 

21,202. “ Improvements in electric light fittings." Veritys, Lrp., and F, W. 
THonPE. October19th. (Complete.) 


ole-pieces of d 
J. H. St. H. Mawpsiry and J. W. BURLEIGH. 
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THE BRITISH SCIENCE GUILD. 


ON p. 714 of our last issue we gave a brief report of the 
meeting held at the Mansion House on October 30th, when 
the British Science Guild was inaugurated. The meeting 
was attended by several ladies, and by many men of title or 
degree, most of whom are well known iu the social and 
political world. The speeches made on that occasion, and 
the objects which the promoters of the Guild have set before 
them, have been reported in the Press, where they have 
doubtless been studied by our readers. As published in 
their circular, the objects of the Guild are ambitious and 
heterogeneous, for they include teaching the people at large 
“ the necessity of applying the methods of science to all 
branches of human endeavour"; bringing before the 
Government the scientific aspect of all matters affecting the 
national welfare ; promoting the application of science to 
industry ; and encouraging scientific education by the 
support of universities and kindred institutions. The 
speeches delivered at the meeting were also heterogeneous, 
some men enlarging upcn one “ object,” others upon another ; 
until we feel some uncertainty as to whether the promoters 
of the Guild are really “pulling together," and as to the 
particular object upon which the new society, if successfully 
launched, will concentrate its endeavours. | 

In comparison with the aim of the Guild which we have 
reproduced within quotation marks, the last two objects set 
forth are of greatly inferior importance. Within the United 
Kingdom, a very respectable proportion of the more modern 
manufacturers who work on a sufficiently large scale have 
already so deep an appreciation of the value of science that 
they regularly employ a staff of experts, providing fairly well 
equipped laboratories for testing and researches. Those 
of our scientific training establishments that turn out 
thoroughly grounded and educated students find compara- 
tively little difficulty in placing their passed pupils, and 
none at all in obtaining youths to teach. Salaries paid still 
tend to be low, or rather incommensurate with the expense 


„of the training ; but this is largely due to the fact that the 


expense has only quite recently reached its present figure. 
In a few years’ time this defect will probably yanish. Many 
of our training institutions are so poorly off that the pro- 
fessors receive inadequate salaries, or tlic Chairs attract only 
men of inferior abilities. This needs alteration, but a 
British Science Guild is a massive instrument to wield for 
the purpose. 

The second object, that of adie the Government, 
is already undertaken by existiug learned societies, or would 
be so, if it were more oft.n possible to achieve any useful 
results. In present conditions, it is difficult to understand 
how any man of science, or committce, can take the trouble 
of attempting to advise the Government, knowing full well 
that the energy expended will only be dissipated in the 
production of a Blue Book. Moreover, we have among us, 
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for at least one week every year, a British Association for 
the Advancement of Science, which is supposed to undertake 
all these things; although, perhaps, its sphere of actual 
utility is limited to the provision of an opportunity between 
June and November for claiming priority of publication. 

Hence it follows, that if the new Guild is to justify its 
creation and existence, it should devote the whole of its 
time and money to the education of the people in the 
application of scientific methods to the processes of daily 
life ; and we may say at once that if it achieve any measure 
of success in that direction, it will not have been formed in 
vain. The application of precise and organised knowledge 
to common things is so conspicuous by its absence—in spite 
of the Times’ assertion that the door is open—that difficulty. 
arises in picking out instances to quote. Our fellow 
countrymen buy bread and coal, the two prime requisites 
of life, under conditions in which the mass of nutriment or 
combustible obtained per unit of money is largely unknown ; 
the bread is unweighed, the ash in the coal not. determined. 
We have countless men of Science among us, but our 
arrangements are such that they can usually enter a body of 
local or Imperia] Government only with great loss of their 
self-respect. A few constituencies have at one time or another 
been eortent to send a certain man to the House of Com- 
mons because of his scientific ability as ** Speaker," thus 
sacrificing their vote altogether for the general good. But 
no constituency ever sends a man of science to the House in 
that capacity alone, where he might prove of great value to 
the country. A man of science, natural science or law, 
must be willing to play the party game first, sinking his 
convictions before the instructions of the Whips (when they 
clash) if he is to be an * M.P.” And the British Science 
Guild hopes largely to recruit its members from the central 
and district governing bodies—also from representatives of 
labour. 

It is no part of our duty to say how the thing should be 
done, but simply to point out what, in our opinion, the 
country requires in the so-called scientific direction. The 
crying need of the present day is the introduction of the 
scientific spirit into everyday life; the application of 
common-sense and codified knowledge to every operation of 
the home, the kitchen, the nursery, the sick room, to all 
processes of business, to social and political affairs, 
and to the conduct of the newspaper and magazine 


press. If the British Science Guild can teach the 
public that there is a right and a wrong way 


of performing every single duty of our daily life, can 
explain the reason for the right way and the reasons against 
the wrong way, can induce the public to prefer and adopt 
the right way when shown it, and can further persuade 
the public to think logically and argue out the better course 
for themselves in novel situations instead of blindly fol- 
lowing tradition or prejudice ; if, indeed, the Association 
can make the publie realise that there are two sides to 
every question, and that consideration will generally urge 
the adoption of one to the exclusion of the other—if the 
British Science Guild can do this, it will become one of the 
most potent factors: for good in existence, and will- receive 
from men of science the recognition and assistance it asks. 
That should be the primary aim of the Guild—the inocula- 
tion of tlie publie with a love of precision in domestic and 
hygienic affairs ; and if the members scek this object first, 
all the others—the conversion of the central and local 
governments, and of conservative manufacturers, a better 
financial position among the training colleges, an insistance 
upon accuracy and instruction in general literature on the 
part of the reader, more successful times for many branches 
of industry. and an all-round improvement of the race in 
physique and intellect—shall be added unto it. 


Dn. HEROULT, the inventor of the. pro- 

Eee iia cess used in Europe for the manufacture 
of aluminium, and one of the pioneers of 
electrical methods for preparing iron and steel, is now in 
America, dividing his attention between the Syracuse factory 
of the Holcomb Steel Co. and the Canadian experiments 
which are shortly to be carried out at Sault Ste. Marie. In 
the former place a plant costing one million dollars has 


. been laid down, equal to the production of 80 or 100 tons 


of pig-iron daily, while it is also intended to make tool steel 
and high class billets there by the Héroult electrical pro- 
cess. In Canada Dr. Héroult will be associated with Dr. 
Haanel, superintendent of mines, and author of the Goverm 
ment report upon the electrical treatment of iron ores, of 
which we have already given an account.  Pig-iron and steel 
are to be made at Sault Ste. Marie in a plant of special 
design, with the aid of which Dr. Héroult believes that pig- 
iron can be produced at $10 and steel at about $14- per 
ton. According to the Canadian Manufacturer, Dr. Héroult 
has prophesied that in ten years’ time Canada will be the 
most important producer of both wheat and iron in the 
world. He holds that the Dominion possesses three times 
as much ore as Sweden, which can now be worked up 
profitably. i 


A CASE which illustrates with some 
force the necessity of a patentee in an 
action for infringement being able to prove 
his case up to the hilt bas recently been decided in the Scots 
Court of Session. We refer to the case of the Mica Ínsulator 
Co., Ltd., v. Bruce Peebles & Co., Ltd. According to the 
judgement delivered by the Lord President of the First 
Division on July 6th, 1905, the plaintiffs claimed damages 
for breach of a contract whereby the defendants were alleged 
to have agreed not to buy certain mica cloth elsewhere than 
from the plaintiffs. It was also alleged that the defendants 
had infringed the plaintiffs' patents by themselves selling and 
using mica tloth which they had manufactured in breach 
of the plaintiffs’ patents. As to the alleged breach of con- 
tract, there does not appear to have been a dispute, but the 
defendants alleged with reference to the question of infringe- 
ment, that the particulars of claim were insufficient. The 
patents alleged to have been infringed were a patent dated 
1892, and amended on August 2nd, 1904, and a patent 
dated 1895, and amended on August 27th, 1904. 
The plaintiffs said that they believed and averred 
that the defendants have . been manufacturing and 
continue to manufacture extra flexible micanite cloth. 
In manufacturing the said micanite and extra flexible 
micanite cloth as aforesaid, the pursuers have used 
and employed the inventions protected by the said letters 
patent, or one or other of them, and described in the 
amended ‘specifications relative thereto, and have infringed 
the said letters patent or one or other of them. The 
plaintiffs further believe and aver that since the beginning 
of 1902 the defenders have been purchasing from other 
persons micanite and extra flexible micanite cloth made in 
contravention and infringement of the said letters patent, or 
one or other of them, and have thereby infringed the same. 
In particular, they believe and aver that at various dates 
during the said period the defenders have bought from one 
Brandt, in Hamburg, and used in their machines in 
Scotland, micanite made in contravention of the said letters 
patent, and have purchased from the Bergmann Electricitits- 
Gesellschaft, of Berlin, machines insulated in infringement 
of the said letters patent, and sold them to various persons 
in England and Scotland. . : 

. The Court held that these particulars were insufficient, 
and the plaintiffs were mulcted in costs. Patentees who 
imagine that their rights are being infringed should 
bear the principle of this case in mind. It is of import- 
ance that when a patentee accuses any person of infriüge- 
ment, particulars of dates and places, and particulars showing 
in what way the alleged infringement does entrench upon 
the plaintiffs’ rights should be forthcoming. The law of 
Scotland resembles in this respect the law of England, with the 
difference that in Scotland the claim and full particulars 


Infringement 
of Patent. 


.Statement of claim. 
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must be embodied in one document, whereas in England 
* particulars" are delivered in a document separate from the 
No proofs of any infringement is 
allowed, except that mentioned in the particulars. —** The 
object of having these particulars," said Wood, V.C., in an 
old case, “is to give the defendant fair notice of what the 
complaint against him is, not to tie the plaintiffs down to the 
precise terms of any verbal definition, or to make the trial of 
the issue turn upon the point of form. Full and fair 
notice the defendant is entitled to." It is not necessary, 


, however, for the plaintiffs to set out every breach specific- 


ally. Tbus, where the plaintiff complained generally of the 
defendant making and selling pictures made by a special 

, and added, “One of such pictures was made and 
sold by the defendant to one C.-on the 27th April, 1854 ; 
but plaintiff states this by way of example only, and not so 
as to preclude him at the trial from insisting on other 
infringements,” the Conrt refused to order further par- 
ticulare, apparently on the ground that the instance given 
being representative of all the others, there. was no likelihood 
of surprise. 


IT has long been an article of faith 


Hiit amongst electricians that dust, if allowed 
rti a to accumulate on lamp globes, absorbs a 


very large amount of light. From experi- 
ments carried out at the Electrical Testing Laboratories of 
New York, and reported in the Electrical World and Engi- 
neer, of October 7th, it would appear that in the case of 
holophane globes at any rate, dust is of little importance if 
confined to the outside of the globes only. Holophane 
globes are desigued to give an increased illumination down- 
wards, and since dust settles mostly on the upper surfaces of 
the prisms, which are intended to be totally reflecting and 
not transmitting surfaces, it follows that there is little loss 
of light except in an upward direction, in which direction 
the illumination is low in any case. 

The experiment was carried out as follows :—A holophane 
globe with its opening covered was suspended for several 
months in the position in which it would be ordinarily used. 
A 32-C.P. lamp was then inserted into the globe, and a series 
of candle-power measurements was made. The globe was 
then cleaned and a second series of measurements was made 
at all the usual angles. The loss of light found was as 


follows : 
~ 60° above horizontal ... 19 percent. 
30° 5 T .. 90 ,, 
Horizontally ... n s see d 
30° below horizontal os 2. 9 
60* e. nil 


It will thus be seen that there is surprisingly little loss 
of light in the lower hemisphere, where the illumination is 
greatest and is generally of the greatest importance. 


From tests made in America by Mr. 


The Effect of WW. 4 Parsons, it would appear that 


Mechani : 
Boiler pie cece mechanical tube cleaners of the percussion 
on Tubes. type may be a canse of tube distortion. 


He experimented with three different in- 
struments, two .of which required 15 Ib. pressure of steam 
or air to work them, while the third required 80 lb. to do 
work at the same rate. The results showed that the instru- 
ment with the longest stroke had most cffect in distorting 
the tube, and also that cushioning of the blow was bene- 
ficial. The most satisfactory cleaner gave the greatest 
number of blows per minute, or over 11,000 as compared 
with the 3,600 odd blows of the longest stroke instrument. 
The conclusions drawn are that cushioning is desirable, and 
that it is better to employ an instrument which requires a 
high working pressure, because if a low pressure instrament 
is carelessly worked with high pressure steam, the mischief 
it may do will be intensified to a greater degree than can be 
the case with an instrument requiring high pressure for 
ordinary work. Care ought to be taken not to let a tube 
cleaner remain in one place while at work. It should be 
kept constantly in movement to and fro in the tube. The 
tube cleaners referred to appear to be for fire-tube work 
rather than water-tubes, for the paper contains a discussion 
of the effect upon the collapsing strength of the tube of 


such distortion of a thin tube as may be produced by care- 
less handling of a cleaner. 


WHEN editors of non-technical news- 
papers wish to instruct their readers in the 
wonders of science, why do they not 
employ a competent scientific expert? An article on “ The 
New Electricity " in a recent number of 7. P.’s Weekly 
suggests this question. Few of our readers would guess that 
the * New Eleciricity " is the ordinary alternating current. 
Why should the epithet new be applied to a variety of the 
electric current which, as produced by induction, was dis- 


€ The New 
Electricity.” 


= covered by Faraday more than half a century ago, and, as 
produced by the discharge of the Leyden jar, preceded the 


discovery of the galvanic battery? Tesla’s investigations on 
high frequency currents, which are described by the writer 
with lamentable inaccuracy, are of more modern date, and 
might have some claim to novelty in a popular newspaper, 
though ‘Tesla’s discoveries were not made yesterday.. 
Referring to the high frequency current, the writer says :— 
* Anyone can take in one hand the terminal of an apparatus 
throwing off a high frequency current of several million 
volts (sic), and, by the mere contact of the other hand, cause 
an electric lamp to light, without being aware of the enormous 
energy passing throuyh the body."  Deceived by the “ several 
million volts," the writer evidently thinks there must be 
an enormous amount of energy present. A spark obtained 
by rubbing a sheet of brown paper may have a voltage of 
several millions, and yet no one would think of asserting that 
it contained “ an enormous energy." The energy required to 
light a Tesla lamp is very small, as the current is confined to a 
thin layer of the surface, and even so does not give sufficient 
illumination to be of any practical use. Another gem from 
this popular essay on the “New Electricity” is the 
following : “The difficulty of conducting a continuous 
current of more than (say) 5,000 volts for any really 
long distance is practically insuperable, while, with the 
alternating current, the difficulty is rather to prevent the 
current passing than how to hinder its escape.” Many an 
electrical engineer would be very pleased to find an alter- 
nating current that would refuse to leak and required to be 
held back to prevent it from rushing in too great strength 
along the conductor. The dynamo is simply described by 
T. P.’s physicist as a coil of copper wire rotated about the 
poles of a permanent magnet, and it is stated that a great 
step in advance was made when it was shown to be possible 
to get rid of the magnet altogether! It would almost 
appear that 7. P.s Weekly had employed to write this 
article a schoolboy who had read a popular magazine article 
on Tesla currents, which he had failed to understand. 


Last week we commented upon the 


London's ^ prospect of a three-cornered contest for 
Electricity n : 
Supply the privilege of supplying London with 


electricity in bulk. Our estimates were, 
however, 40 per cent. short of the mark, for it appears that 
there will be two other combatants to reckon with. One 
will be a **combine" ef existing supply companies ; the 
other, if the daily Press is rightly informed, is an entirely 
new and hitherto unsuspected competitor—a company, backed 
by some of the great railway companies, which proposes to 
establish a large generating station at St. Neots, and to 
transmite power by means of mains laid along the Grect 
Northern Railway to a transforming station at Enfield, 
whence it will be distributed zva the railways and canals to 
all parts of London, to bulk consumers only. The pressure 
named is 15,000 volts, but as the distance from St. Neots to 
London is over 50 miles, it is hardly necessary to point 
out that such a pressure would put the scheme out of 
court at once. The company is said to talk abort 
energy at ld. a unit in London. At least three times, 
and preferably four times, the stated pressure would 
have to be adopted, of course using overhead mains. 
Coal can be got to St. Neots only by rail, and it 
would undoubtedly be cheaper to bring — vo within 10 miles 
of London than to transmit electrical energy from St. Neots. 
The scheme seems absurd ; but perhaps the particulars are 
incorrect. l 
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SURFACE CONTACT SYSTEMS. 


THERE are now four systems in England which are alive 
(absit omen) or in a state of partially suspended animation. 
They are :— 

l. The “ Lorain,” which has been at work in Wolver- 
hampton on 11.miles of track for some years. 

9. The “ Dolter," which has been at work in Paris and 
. Dresden on experimental lines, and is in course of con- 
struction in Torquay. 

8. The “ G.B.” system, which has not been in operation 
outeide an experimental track a few hundred yards long, but 
is being installed in Lincoln. | 

4. The “ Kingsland,” which has been subjected to the 
same kind of trials as the *Dolter" at Dresden, and has 
been in use on a short private track for several years. 


WES. 
UE 
r 


KINGSLAND SYSTEM: Track IN COURSE OF CONSTRUCTION. 


The “ Lorain ” we all know. It is an electro-magnetic 
system, with switches placed at even distances along the 
centre of the track, except at curves, points and crossings, 
when they are placed more closely to each other, and more 
or less remotely from the centre line, according to circum- 
stances. 

In order to energise the switches, which are of the 
perpendicular gravity type, heavy magnets are carried on 
the collecting skate, and the energy required by these 
magnets amounts to about 20 per cent. of the useful cnergy 


KINGSLAND SYSTEM: 
SecTION THROUGH STUD. 


employed in moving the car. A battery of accumulators is 
carried on each car to pick up the switches when for some 
reason the skate magnets have been open-circuited. 

The studs form rather objectionable obstacles for wheeled 
traffic, but drivers and cyclists soon Jearn to avoid them. 
The switches appear to give little or no trouble now on 
account of sticking or failure of insulation ; but this is due 
largely to the extreme care and frequency with which they 
are tested. 

The wear on the skates and the studs is said to be a 
serious item in the cost of maintenance. It seems probable 
that the cost of maintenance will increase with age at a 
higher ratio than in the case of the overhead system, 
as so much more depends on the smooth motion of the 
cars, and for that reason the track—foundation, rails, 
paving and contaci boxes—must be maintained in better 
condition than is usual. 

While many &ur/ace:contact systems have been tried on 


RAIL, SwitcH-LEVER AND GUARD, AND 
Contact Box. 


. the Continent, and especially in Paris, we do not remember 


to have heard a good report of any of them up to a year ago 
at least, so that the Lorain system has much of which to be 
proud. 7 

No one now can condemn it as impracticable, or on the 
ground of unreliability, but a very strong case can be 
brought against it on the score of economy, for it is much 
more costly than the overhead system (as we have shown many 
times) both to construct and to maintain, while the general 
life of the system is an unknown quantity. 

The Dolter system was described in the ELECTRICAL: 
REVIEW of September 19th, 1902. It has a strong likeness 
to the Lorain system, but gives the impression of being 
sounder in detail. Certainly we should say that the Dolter 
will work wherever the Lorain works, and give more satis- 
faction. 

It is afflicted with the heavy magnetising skates common 
to its. type, and it wiH suffer in at least as great a degree as 
the Lorain from the wear and tear of this part, while 


Le 
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COMPLETE SwiTCH-Box, STRIKING LEVER AND RAIL. 


the magnetising losses will not be much, if any, less; and it 
seems probable that the faults which threaten the switchgear 
of one must be expected in the other. All electro-magnetic 
systems are equally liable to trouble from the collection of 
pieces of metal under the skate, and from the proximity of 
studs to rails at special work, so the Dolter is not better 
than any other on these points. 

In fact, the Dolter and the Lorain systems stand or fall 


_together, for their differences are not important enough to 


raise either above criticism on the main features of construc- 
tion and operation. 
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Back or Contact Box. 


Next we come to the “G.B.” system, which differs sub- 
stantially from every other electro-magnetic system in 
that direct contact is made between the switch and the 
cable. It was fully described in our issue of Jan. 15th, 1904. 

A bare cable of iron wire is carried on insulators through 
a continuous vitrified earthenware pipe. At intervals of 
about 10 ft. occur earthenware tees which contain the 
switches. Upon the car is the usual collection of magnets, but 
the collecting and magnetising skate is formed by a specially 
constructed chain. It is the flexibility of this skate which 
permits the stud to be kept flush with the road. 

Unlike all the other well-known systems, the. ** G.B.” 
magnetic circuit is completed through comparatively great 
distances in air; obviously, therefore, equal efforta can be 
obtained only by the expenditure of a greater amount of 
power in the ** G.B.” magnets. 

While the advantage of a flush stud is undeniable, it may 
be bought too dearly, and the very flexibility of the chain 
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will introduce contact resistances which may become serious 
in the course of time. 

The enormous number of jointe and air-gaps in the 
^ magnetic circuit and of joints and contacts in the electric 
circuit bid fair to ruin this system, even if they were the 
only faults; but it is only too probable that damp will play 
havoe with the insulation of the conduit, that the contact 
between the carbon block and the circular stranded cable 
will deteriorate rapidly under the conditions which have to be 
faced outside an experimental track, and that the cost of 
construction and maintenance will be no less than for the 
systems named above. The Dolter switch looks more trust- 
worthy than the ** G.B.," while the superiority of its contact 
is obvious. 

In short, it is difficult to discover any advantage which 
can be set to the credit of the * G.B.” system against 
any other, with the exceptions of the flush stud, 


and the remarkably low cost of construction—a feature 
which cannot be ignored in discussing this subject. 

Finally, there is the ** Kingsland " system, which has been 
seeking public favour in England, and finding none, for a 
longer period than any of the foregoing. It has a 
resemblance to the ** G.B.," Schuckert and Claret- Veuilleumier 
systems, in so far as the stud is just a solid block of iron let 
into granite, and the.cable is attached directly to it, but 
there its resemblance to those systems, or to any other, 
ceases, for the switch which makes the cable and stud alive 
at the proper moment only is made to do so by positive 
mechanical means. This simplifies the problem immensely, 
for, in the first place, the skate is reduced from a cumber- 
some and energy-eating collection of electro-magnets, which 
weigh as much as a ton, to a light strip of iron or steel 
costing a few pence. That makes an immediate economy 
of ]d. to id. per car-mile according to the price of 
energy, and that is no mean item now that things are cut 
so fine. 

The switch is more complex than other switches, but its 
complexity cannot be said to detract from its reliability. 
Every part is designed with a high factor of safety, and the 
actual movements are-very simple. The old star-wheel has 
been replaced by a single lever, which moves the switch one- 
sixth of a revolution in the same direction, no matter which 
way the lever itself is moved. 

Probably the switch box is no more and no less water- 
tight than the switch box of any surface-contact system. 
Every inventor says that his own system is perfect in this 
respect, and we believe this to be approximately true; but 
while the. presence of moisture in the switch box of a 
magnetic system is a source of grave inconvenience, the 
Kingsland switch is not affected in the same degree. 

. The strikers, which are fixed fore and aft of the truck at 
points of. least motion, travel in a channel formed by a guard 
rail of the same height as the running rail and attached 
firmly thereto. That channel seems to be the objection to 
which the system is still subject, although it is difficult to see 
how much worse it is than the channel of the conduit 
system. Doubtless, it is more objectionable than a track 
with no channel at all, and it must be remembered always 
that we hold the overhead system to be the best of all ; but 
it does seem to be a small thing compared to the stumbling- 
blocks "presented by the best of the electro-magnetic 
Systems. 


The trouble with the channel, and the only trouble, is ite 
liability to become choked. It is no excuse to say that 
conduit systems run the same risk. They do run it, and 
they have to pay forit by way of cleaning ; but there is a 
wide difference between the conduit, with the long, slender 
plough containing cables and contact shoes dipping into a 
carefully-prepared tunnel having conductor raila on each side 
supported on insulators, and the short stout striker of the 
Kingsland system ploughing its way, if necessary, through 
the accumulated dirt of weeks with little more need for force 
than an efficient rail-cleaner. | 

* [f necessary " we said, but it ought not to be necessary. 
Nothing larger than a pebble can find its way into the slot, 
and the mud which would fill the channel in dirty weather could 
be dealt with by the lads who cleaned the points, as much 
of it as did not find its way to the surface drainage system 
to which the sump under every switch box is connected. As 
the switches are only 15 to 20 ft. apart, no one can deny 
that ample provision is made for the drainage of this small 
channel. 

The only possible case in which a channel along each 
rail must be provided is when a complete loop is described, 
and that does not often occur in practice. 


n weem — — 


-—-——- ~ 


DIAGRAM OF CONNECTIONS. 


Candidly, we are inclined to brush aside this objection to 
the slot and channel, and if that can be done legitimately, 
the system emerges better in most points, and no worse in the 
rest, than the premier clectro-magnetic system, whichever 
that may be. | 

The stud itself need not trouble us any more than the 
skate. Both are cheap and both easily replaceable. The 
cable connecting the stud to the switch is no more liable to 
fail than any house service. The switchbox is supposed to 
be watertight, and may be—it would be more than 
rash to say anything definite about this without the 


© 
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i eee 
ARRANGEMENT OF STRIKING GEAR. 


experience of ten years at one’s back—all we can say 
is that, in a day when motors are built, in the ordinary 
course of business, to work under water, there should 
be little difficulty in securing the permanent tight- 
ness of such a simple thing as the case of this switch. 

The only things to fear then are the conduct of the 
switch proper under the severe conditions which may often 
occur, and the certainty of the trailing striker knocking the 
switch to the dead position. 

The same fears confront us when we consider any kind of 
contact system, but we must confess to feeling greater 
certainty about the action of a mechanical positively-worked 
switch than about a magnetically-worked one, although we 
confess also that that mental attitude might be discounted 
largely in practice. 

Every surface-contact system is designed so that contact 
is made at the leading stud before it is broken at the 
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trailing stud, and “sparking cannot occur.” Nevertheless, 
it is wise to pretend that it can, and to M for it 
accordingly. 

No switch can be satisfactory "which will not break 
successfully the heaviest current which experience leads us to 
expect. Ordinary working currente run up to. 200 amperes 
on occasion (although it is probable that this would generally 
be divided between two studs), but short-circuit currents, 
running up to 500-1,000 amperes for a fraction of a second, 
must be dealt with likewise. 

It is a drastic test, and we are not confident that any 
gurface-contact system will pass it. If the Kingsland switch 
will do this, nothing more i8 wanted to prove the system 
superior to all but the overhead trolley wire with all its 
artistic and imaginary failings. 

It is fairly evident from what has been said above that we 
look with favour, as we have since its inception, on the 
Kingsland system. We admit that our attitude must seem 
peculiar, as this system has not yet emerged from the pro- 
bationary stage. Beyond being tried on a short length of 
public roadway in Dresden, we ‘think we are right in saying 
that it has not beer. seen outside the private track at Wolver- 
hampton, or at exhibitions. 
attitude have been stated briefly, and we have not attempted 
to demonstrate the peculiar advantages of all the component 
parts, preferring to leave that to the exploiters themselves, 
but’ we have felt that the one mechanical system was not being 
given a fair chance beside the many electro-magnetic systems, 
and we are anxious to direct renewed attention to it, believing 
that if the prejudice against the slot can be lived down, the 
simplicity and strength of the whole will win the day. 


LEAD-COVERED WIRING. 


—-———  ——— 


By JOHN D. MACKENZIE. 


THE wiring problem—like the poor—we have always with 
us, either in the description of a new system or the 
acclaiming or declaiming of an old one. But of all the 
various systems—and they are legion-—lead-covered wiring 
is, perhaps, the one on which we have the greatest diversity 
of opinion, the advocates of the system being quite as 
dogmatic in their support of it as its opponents are in 
denouncing it. Yet really, when all is said and done, there 
is no system of electric wiring which can be regarded as a 
universal panacea -for the ills that electric wiring is heir to, 
and so, finally, it comes to be a case of adjustment of pros and 
cons in order to decide which system is the best for each 
particular instance. If wiring contractors and consulting 
and municipal engineers could study each case absolutely 
on its merits, without any predisposition or bias, and recom- 
mend the system best suited to meet all the circumstances, 
the quality and durability of electrical installations, as a 
whole, would be instantly put on a higher level than it is at 
present. 

In the following remarks I shall endeavour to place the 
advantages and disadvantages of lead-covered wiring side by 
Side, and show how some E the disadvantages may be 
minimised :— 

Advantayes.—1. The wire comes to the contractor, already 
provided with its own continuous metallic sheathing, and 
generally requires no further protection. 

2. The sheathing is watertight, and the whole installation 
can ra readily be made so too. 

, The great flexibility of the wire enables it to be installed 
E much less damage to buildings. 

4. The small diameter of the wire enables it to be used 
in surface work, where any other system would be an 
eye-soTe. — 

5. The difficulty of making joints practically compels the 
adoption of a loop-in system. 

The disadvantages urged against the system are many and 
various, but fall under two general heads, viz. :— 

1. Risk of injury during erection. 

2. Risk of injury after erection. 

To that, some add the risk of injury during manufacture. 
This, however, with the exception of one point, is no 
greater in lead-covered than in the ordinary taped and 
braided wiring. The one point of difference is in the heating 


Our reasons for this favourable 


to which the wires are subjected during the process of | 
sheathing. Considering, however, the rapidity with which 
the wires are run through the lead press, and the tests 


. which are afterwards applied to these cables, and which they 


guccessfully stand, the risk of damage seems very sliglit. 
Before dealing more fully with the disadvantages atten- 


. dant on the use of lead-covered wires, it may be as well to 


point out that, personally, I have no love for twin wires, 
either round or flat, considering it inadvisable, to say the 
least, to run the chance of an internal short-circuit inside a 
soft metal sheathing. It is far preferable to use single lead- 
covered wires, with the lead sheathing properly bonded and - 
earthed, because it then requires two ** earths "—-one on each 
wire before one obtains a Circuit and on public supply 
systems an “earth " on the live wire means the blowing of 
a fuse. For these reasons, I do not intend to deal here with 
twin wires. 

The risks of injury during erection, arise from (a) the 
carelessness of the wireman, and (b) from the carelessness of 
other workmen. 

(a) The careless wireman cuts into the insulation when 
stripping off the lead sheathing; overheats and softens the 
insulation when sweating the sheathing into boxes for a 
water-tight system ; overlooks the pin-holes caused by heated 
air bursting through the melted solder at such boxes; pulls 
thelead sheathing too hard, so making it brittle, and then it 
cracks when bent; hammers on his saddles too tight, and 
perhaps puts them on twisted, so cutting the lead by the 
edge of the saddle. 

(b) The carelessness of other workmen is shown :—By the 
plasterer who cuts thelead with his trowel ; the labourer who 
drops a shovel on it ; the joiner who nails the flooring board 
to it ; and by any man who walks with hobnailed boots over 
the top of it. 

The risks after erection are :— 

(a) The lead gives very little mechanical protection, from 
nails, for example. 

(5) It may be successfully attacked by rats and mice. 

(c) If a failure of insulation takes place, a wire cannot 
readily be withdrawn and replaced. 

(d) Lead expands with increase of temperature, and may 
not go back to its original length when cold, and hence it 
may come in contact with other metals, or may even get 
cracked and broken. 

(e) The electrical resistance of lead being high, contact 
with other metals may. form a better “earth” than the 
proper earth connection. 

(f) When an “earth” comes ‘on, the lead may fuse at 
the point of contact as quickly as the fuse wire does. 

(y) Pure water in the presence of air, and water containing 
salts in solution, such as ammonia, have a solvent action on 
lead. 

(^) Decaying animal or vegetable matter under floors, 
&c., produce acetic acid, which, acting on the lead sheathing, 
has also a deleterious effect by forming ** white lead.” 

(;) The presence of other metals, such as brass saddles in 
damp situations, causes electrolytic action. 

(1) Where the lead sheathing is bared back to allow the 
wire to enter a switch or other fixture, there is a tendency 
for the current to creep on to the lead and escape at some 
other point, causing electrolytic corrosion. 

The above list of defects, disadvantages, and possible 
risks of injury follows, with some variations, a very full 
arraignment of lead-covered wires, which appeared in these 
columns about a year ago under the name of Donald 
Smeaton Munro, and I take it to represent all, or nearly all, 
that can be said against the system. 

The next point which arises is the question —* Is it 
possible to overcome or minimise the risks ?"  . 

Taking (æ), viz., the careless wireman, it is quite 
possible to get careful workmen who wil do none of 
these things ; and, in any case, will a careless workman not 
cut into the insulation when removing the braiding from ' 
ordinary wire—will he not twist and kink the wire when 
drawing it into conduit, will he not, leave ragged edges on 
his conduit so as to tear the insulation, will he not attempt 
to draw too many wires into a conduit, so straining the 
insulation and breaking the strands of wires ; in short, what 
will the careless wireman not do? Ergo, get rid of him 

as quickly as you can. : 
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(b) The risk of injury from other tradesmen is always 
present, and where lead-covered wiring has to be carried out 
while a building is in course of erection, special precautions 
must be taken to avoid injury—ey., laying temporary 
boarding over the runs of wire on the floors, lapping up with 
tape where coming out through plaster work, &c. 

The faults after erection make the most formidable list, 
but it is quite possible to minimise these considerably. 

(a) This point is made a good deal of by the opponents of 
lead-covered wiring, but seems to me to be grossly 
exaggerated. During the last seven years I have only had 
three instances in which lead wiring was damaged through 
nails or similar articles having been driven through the 
plaster work. . 

(b) This again is much exaggerated. Rats and mice have 
teeth which can easily work havoc on lead wire, but they 
seldom do so, and my own personal experience supplies no 
instance. These rodents will only attack lead wiring or lead 
water-pipes when in the direst straits for food or drink. 

(e) This ıs the only point where conduit systems can 
show any real superiority over the lead-covered. The usual 
method of lead-covered wiring is to plaster it right in, and 
consequently it is impossible to withdraw it without damage 
tothe plaster work. Several years ago the writer adopted 
the system of putting thin close-joint tubing in such walls 
as would be plastered up solid, dropping the lead-covered 
wires down this tube and drawing them taut, then placing 
an insulating bush top and bottom of tube, thus giving the 
advantage of a conduit system and also some more protection 
against an exploring nail. ! 

(d) Here we have a fault not so much due to the lead- 
covered wire itself as to its indiscriminate use. Where wiring is 
to be subjected to very great variations in temperature, lead 
should not be used, but the writer has never found the 
ordinary temperature changes in house or shop to have any 
appreciable effect on the lead sheathing. 

(e) In order to overcome this, all that is necessary is to 
bond all the lead wires together at frequent intervals, and so 
get the advantage of all the sheathing. For this purpose the 
writer uses a solder containing a large proportion of lead, 
and has found no trace of electrolytic action even in damp 
situations after years of use. | 

(/) The foregoing method of bonding the wires together 
id to prevent the lead sheathing melting before the fuse 

(gy and 4) The solvent effects of water with either air or 
salts in solution are certainly a possible disadvantage, but no 
more so than with thin enamelled conduits, which rust 
through in avery short time. Except under very exceptional 
circumstances, the amount of acetic acid which can be 


sheathing may quite easily be overcome by the use of lead 
saddles, which are quite as efficient. | | 

— (J) The current creeping along the insulation and on to 
the sheathing and causing electrolytic corrosion, is also 
easily overcome by dipping the ends of the wires up to the 
sheathing in melted joint-Lox compound. This also helps 
to increase the insulation resistance of the whole job. 

The faults which so often occur on lead-covered wiring are 
all due to carelessness in the workmen, or because the con- 
ditions under which the wire is to work have not been pro- 
perly appreciated. And the advantages to be obtained by 
the use of lead-covered wire make it easily worth the time 
spent in considering all the necessary circumstances. An 
example of what not to do was given a good many months 
ago in a letter published in these columns, where lead-covered 
wires had been drawn into iron gas pipes laid in the ground, 
with the inevitable result, viz., breakdown. | 

Here the lead covering was no doubt scratched, and per- 
haps cut while being drawn in, by the roughnesses inside the 
tube, and then it lay touching the iron and perhaps sur- 
rounded by moisture, either leaking in through pipe joints 
or due to condensation inside the tube, thus giving the very 
best chance for electrolytic action. 

No one knowing the limitations of lead-covered wire would 
suggest or carry out such ah arrangement, instead of which 
the wire ought to have been laid either in wood troughing 
and pitched in solid, or drawn into smooth earthenware or 
concrete conduits. It is the adoption of such obviously 
foolish arrangements as indicated which has given lead- 
covered wiring a name for want of reliability, and I trust the 
foregoing remarks may indicate, in some small measure, how 
to overcome some of the difficulties. | 


COLLIERY AND MINING SWITCHGEAR FOR 
HIGH AND LOW TENSION ALTERNATING- 
. CURRENT SERVICE. 


Bv A. M. RANDOLPH. 


(Continued from page 726.) 


Distribution Boards. — Underground (panel type).— Figs. 10 and 
11 show respectively a front view and details of wiring in one of 
the compartments of a typical 3,000-volt three-phase sub-station 
distribution switchboard for underground service. In point of 
general design and in the details of construction this board is 


Fig. 10.—TuREE-PHASE 3,000-VOLT UNDERGROUND DISTRIBUTION BOAXD ; 
Front View. 


formed by decaying matter will not seriously harm the 
average lead-covered wire. 


(+) Electrolytic action between brass saddles and the lead 


Fic. 11.—Back VIEw. 
(One compartment opened to show details of wiring.) 


similar to the main generating station board already described and 
illustrated in figs. 1 to 4. — 

The particular point to be noted in connection with this type of 
board is the means that are provided for rendering it dustproof. 


152 


With this end in view, the design of the isolating switches is changed 


from an open knife-blade type to an enclosed oil-immersed 
type. The operating handles of these switches are shown 
projecting through the top slabs of the panels. Further, the com- 
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Fic. 12.—THREE-PHASH PILLAR-TYPE DISTRIBUTION 
FOR 3,000-vOLT SERVICE. 
tions.) 


BoARD 
(Front and Sectional Eleva- 


partment doors at the rear of the panels are made of solid sheet 
metal, the same being interlocked, as in the case of the main board, 
with the isolating switches. Fig. 11 gives a fair idea of the 
arrangement of the [panel connections, mounting of current trans- 
formers, &c. 

Distribution Boards.— Underground (pillar type).—This type 
of switchboard has been developed to withstand rough usage 
and for installing in situations where the construction of specially 
protected switch rooms is not feasible. In these designs radical 
departures from standard types have been found advisable, and oil- 
break circuit-breakers have been adopted for opening all circuits, of 
whatever voltage, where the power to be dealt with exceeds 
certain limits. 

In the case of circuits of small power, air-break switches and 
fuses are used. They are contained in gas-tight cases, and the fuses 
are of an enclosed type, such that on the blowing of the fuse the 
molten fuse metal is not in immediate contact with the air, and 
therefore cannot cause a sudden expansion of gas or give rise to 
danger inside the fuse chamber. 

All underground boards are totally enclosed and of iron- 
clad construction, the apparatus, switchgear, multi-way junction 
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Fic. 13.—THBEE-PHASE PILLAR-TYPB DISTRIBUTION BOARD 
FOR 600-voLT Circuits. (Front and Sectional Eleva- 
tions. ) 


boxes, &c., being enclosed in compact, self-contained, dust-proof, 
cast-iron chambers, designed so tbat an inspection of the interior 
may be readily made when desired. 

The bus-bars are contained in a separate chamber, carried on and 
supported by the switch chambers mentioned above. The con- 
struction followed is on a unit system such that extensions may 
readily be made to an existing board, or any unit of an existing 
board may be removed if necessary, without interfering with the 
operation of the remaining portion of the board.  - | 

Interlocks may be conveniently fitted so that the doors of the 
chambers cannot be opened unless the main switch is in the ' off " 
position ; then, on the removal of plugs from the bus-bar chambers, 
all apparatus contained in any one unit is rendered "dead." _ 

The space occupied by these boards is extremely small, this being 
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advantageous to their adoption for underground work, large cuttings 
in the mine for the installation of bulky apparatus being avoided, 
The general construction of this system meets in a very satisfactory 
degree mining conditions as to portability, atmospheric and fire- 
damp risks, durability, convenience of operation and minimum risk 
of failure. Fig. 12 shows the front and sectional elevations of a 
typical pillar type switchboard for 3,000 volts. Thesectional view, 
it will be noted, indicates the arrangement of the bus-bar chambers, 
and the positions of the main oil circuit-breaker and dividing 
box. In an alternative scheme of bus-bar chambers isolating plugs 
are employed. 


Fia. 14.— THREE-PHASR ABOVE-GROUND COLLIERY MOTOR- 
CONTROL PANEL FOR 3,000 VoLts. (Front View.) 


Fig. 13 illustrates a similar board arranged for circuits of small 
power 600-volt service, in which quick-break knife switches and 
enclosed fuses or automatic oil-break switches are employed. 
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Fic. 15.—THREE-PHASE MOTOR-CONTROL PANEL. 
(Back View.) 


Motor-control Gear.—Above-ground (panel type).—aA typical 
motor-control panel for 3,000-volt three-phase work installed 
above ground is shown in figs, 14 and 15. It will be noted that 
the same general scheme of protection is adopted here as in 
tte case of the main board shown in fig.10. The enclosing box 
forming the compartment at the rear of the panel is mate of 
sheet iron. 

A panel type of motor-control board for low and medium voltages 
is also constructed. This panel is provided with an ammeter, quick- 
break switch of a pattern in which all “ live ” metal is at the rear 
of the panel, and the necessary enclosed-type fuses. ‘The rear of 
the panel is entirely closed in by a metal screen, povided with a 
suitable door so that all apparatus is readily accessible. ‘(his panel 
is carried on a suitable supporting frame, and is provided. with means 
for bracing from a wall. 

Underground (panel type, 3,000 volts).—The motor-control panel 
for this service is similar to the panel described for service above 
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ground, except that the rear door is of solid sheet metal, and the 
handles of the main switches are provided with suitable covers to 
prevent dust from entering the compartment through the slots in 
the panels through which the switch handles project. These 
covers are hinged to the board, and are opened when it is desired 
to get at the switch handle. 

( To be concluded.) 
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THE OLYMPIA ELECTRICAL EXHIBITION. 


(Continued from page 711.) 


i Veritys, Ltd. 

It is somewhat difficult to deal with the exhibit of Messrs. 
Veritys, LTD., comprising as it did a range from an electric 
kettle to a 30-H.P. motor. Beginning with the fittings, various 
styles were shown, including special ' Waldorf” and “Comedy” 
patterns, “ Adam " and '* Nouveau Art," Chippendale and Versailles 
lanterns accurately copied from the originals, and very costly, and 
the “ Edwardian” series of fittings, in which the same pattern is 


Fic. 139.—KETTLE-DRUM RADIATOR. 


Fic. 140.—EDWARDIAN PENDANT FITTING. 


iron lanterns and oriental fittings, a glass ceiling fitting, a con- 
vertible bracket or table lamp with à switch in the base, and a 
fitting provided with Britelite lamps and silvered reflectors 
throwing the light on the ceiling, can only be mentioned. ; 
An electrically-heated tray and hot-air spray for drying ladies’ hair 

formed an interesting exhibit; two patterns were shown. In the 
cooking demonstrations, we were informed, the whole of the utensils 
were of Veritys’ Aston “ Electra” pattern, and a large variety was 
displayed on the stand. An electric geyser, which, taking 600 
watts, heats enough water for a bath in 15 minutes, showed that 
there is practically nothing left in which gas cannot be replaced by 
electricity. - On another part of the stand were 12-in. spark coils 
for wireless telegraphy and X-rays, a neat electric indicator for 
motor-cars, to convey orders to the chauffeur, the Knoxem factory 
bell, and standard telephones in great diversity. 

The remainder of the exhibit was devoted to heavier work. A 
series of nine machines of the new “ Aston” type, consisting of a 
motor driving a dynamo, which in turn drove a motor, and so on 
all round the stand, ranged from 30 H.P. to 4 H.P. The “ Aston” arc 
lamps round the. stand were fed from the first dynamo. An 8-Kw. 
dynamo, fitted with a long commutator for the Indian climate, and 
running at 500 r.p.m., was shown coupled to a Reavell engine. Other 
items were a Haigh refrigerator, driven by a 2-Ħ.P. “ Aston” motor; 
a portable motor-driven air-compressor ; the new “ Excelsior” high 


» speed pump, and a variety of starting switches and controllers of all 


sizes. We have already mentioned that 180 of Messrs. Veritys' arc 
lamps have been permanently installed to light Olympia; others 
were shown on the stand, and their new arc lamp suspension gear, 
which we have already described. We illustrate a new reversing 
crane controller and a single-enclosed arc lamp. 


Fic. 142.—CRANE CONTROLLER. 


repeated in brackets, electroliers, &c. We illustrate herewith the 
Chippendale lantern and an Edwardian pendant. A variety of 
radiators was shown, including one which was claimed to be the 


‘largest stocked, containing six lamps, divided between two circuits, 


and taking 1} xw. This would warm a room 30 ft. square. 
Another radiator was of aluminium, a new line which Messrs. 


Veritys have introduced, and one, which we illustrate, was round, . 


with a table top, to keep a teapot warm, for example. Some very 
cheap radiators were included, and one which, paradoxically, could 
be used asa radiator in winter, a fire-screen in summer. Hammered 


Pope’s Electric Lamp Co. 


Messrs. Pope's exhibit dealt exclusively with their various lamp 
specialities; samples of the lamp in its various constructional 
stages were on view, and the firm’s new patent candle was 
specially prominent. In this device, the opal tube is separate from 
the candle lamp, and can be removed from the latter by unscrewing 
a washer on the'lamp cap. 

An excellent imitation of a transparent wax candle is obtained, 
and the burnt-out lamps are allowed for if returned to the makers. 


`~ 
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THE 


John Barker & Co. 


MEssrs. Jony BARKER, who are London agents 
Patent Bending Machine, were showing several sizes of the latter at 
-their stand in the gallery. : 
The machine is 


hydraulic pipes, | 


flat iron and steel on edge, angles, tees, &c, ; its 


Fic. 143. 


Simple construction is evident 
double lever (No, 2) machine, 
brass or iron tubing. : 

The loose rings shown are dies of varying radius for effecting the 
several sized bends; the three sizes of machine will deal with 
tubing of from 4 in. to 2 in. diameter. 


from our illustration, fig. 143, of a 
which will deal with 1 in. copper, 


Selig. Sonnenthal & (o. 


An imposing array of machine tools was displayed by this well- 
known firm, many of the machines being in operation, driven 
through belts and countershafting by an electric motor. Passing 
over the standard tools, with which most engineers are familiar, 


WonRK-HOLDER. 


FIG. 144.— WIRELESS MAGNETIC 


we shall draw attention to two novel devices, which we illustrate 


herewith, 
The first is an ingenious wireless magnetic work-holder for iron 
and steel articles ( Dudgeon's patent), made of aluminium for the 
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Fig. 145.—' TvRRET COPY-SChHEWw UHANGING 


DEVICE. 


sake of lightness, and provided with four steel permanent magnets, 
whose faces are of the holder. By means of this 
device, besides thick articles, pieces of the tninnest material, which 


The holder is adjustable to 


any angle, and is moved towards the disk by hand, an adjustable 


for the Kennedy 
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specially adapted for bending cold, gas, steam and 


-KENNEDY TUBE-BENDING MACHINE. 
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stop screw being provided to ensure uniformity in the thickness of 
the work. e figure shows the holder arranged for very thin 
articles; when dealing with thicker ones, the high stops (to prevent 
lateral motion) seen at the side are substitute for the thin Ones, 
and the bottom slide is moved forward. A 
The second illustration, fig.145, shows an excellent time-saving de- 
vice, inthe shape ofa pair of turrets fixed on the endofthe headstock 
i of a lathe, and carrying four copy screws 
and followers of different pitches. Any 
one of these: screws can instantly be 
brought into gear with the correspond- 
ing follower, and only the one in use 
is kept in motion. 'The Screws and fol. 
lowers may have -any desired pitch, 
being easily changed, and both right 
and left-hand screws can be ent with 
. the same copy screws, by means of an 
arrangement provided for this purpose, . 
The chasing slide is similarly fitted 
i carry four chasing tools, 
which are ‘instantly changed. The 
device was shown fitted to the firm's 
patent Universal Monitor brass-finisher's - 
lathe. 
Another item was a double radial 
sensitive drill, each drill-head being 
independent of the other; and on a 
separate stand were braiding machines 


for covering electrical wires, &c., and a variety of tools and acces- 
 Sories, ; 


The “ Imperishable » System of Undergronnd Mains. 


In an earlier issue we referred to the 


CoNpurT Co., LTD., who also had on view examples of the 
s Imperishable à i i 


to avoid the very high capital 

- networks have entailed in the past. 
The conductor, a bare one, is threaded through suitable ring insu- 
lating supports, held in position by special clips, and placed at close 


Fic. 146.—“ IMpERISHABLE " MAINS. 


conductor within the bitumen, and its simplicity and cheapness are 
much in its favour. 


The Efandem Co. 


This company was showing a variety of electrical novelties, 
prominent among them being “ wireless ” signs, voltage regulators, 
vlectrie door openers, patent terminals, ignition dynamos, &c. l 

In the case of a wireless sign consisting of letters, each of the 


latter consists of a front and rear plate of polished nickelled brass, 
these being attached i 


and bars are insulated 
terminals for the small illuminating lamps 
provided with both a screwed 
the front and rear letter plates 


A pressure of 10 volts only jg required for 
this reason, can be safely used 
in 


held 
changed. 


the sign, which, for . 
a; and handled; and as the letters are 
position by spring clips only, the wording can be readily 


. Haines & Co, i 
Fire protective devices for power stations, which included 


extinguishers, hand-pumps, the “ Handy ” 
automatic fire hose reel, 


L4 
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shown on this firm's stand. The Cliff hose reel can be recommended 
to those in search of up-to-date fire equipment. It consists of a 
flat reel of canvas fire hose, one end of which is connected to an 
ordinary screw coupling in the centre of the reel ; the other end to 
the nozzle. 

In case of fire the nozzle is drawn towards the flames, unwinding 
the reel, which, as it revolves, automatically opens a valve, allowing 
water to discharge through the hose when it is nearly unwound. 
For a 50-ft. hose some 8 seconds, and with a 100-ft. bose some 
13 seconds only, are required to put the hose in operation. 

This firm were also showing their “ Torridite " specialities, com- 
prising sectional moulded steam-pipe covering and high-pressure 
jointing material. 


J. Defries & Sons, Ltd. 


Messrs. Derries’s exhibit included a comprehensive display of 
Stewart arc lamps, of which numerous patterns were on view. The 
firm are makers of the Wirt field rheostats, Wirt theatre dimmers, 
and the well-known Wirt brushes for dynamos and motors, and 
these were also shown on the stand. 

(To be concluded.) 


GERARD & FIEDLER STORAGE CELL. 


WE recently paid a visit to the workshop of Messrs. Gerard 
and Fiedler, at 224, Cazenove Road, Stoke Newington, to 
see a new accumulator which they are making and for which 
high qualities are claimed. The plates of this cell are in 
several respects widely different from any that we have 
previously seen. They have been devised for traction 
purposes, with a special view to securing a large output per 
unit of weight, large capacity and rapidity of charge and dis- 
charge, and we understand that these resulte have been obtained 


to a remarkable degree ; we are informed that a H.P.-hour can 


be obtained from a cell weighing only 16 kg., an output 
equivalent to more than 21 watt-hours per lb.—a figure 
hitherto, we believe, unapproached. 

The capacity of a cell weighing 16 kg., discharging at the 
rate of 36 amperes, is 360 ampere-hours, and this, it is 
claimed, would enable an electric motor-car equipped with a 
battery of such cells to travel no less a distance than 180 


MOURAS OF DISCHARGE 


CAPACTTICS Wl AMPER? pou 


CURVE OF CAPACITY WITH DIFFERENT RATES OF DISCHARGE. 


miles on one charge. Such a revolutionary proposition, of 
course, must be put to the test on the road, but even the 
claim is extraordinary. Further, the makers are prepared 
to charge the battery in a period not exceeding two hours, 
without any ill effects. It is not proposed to limit the 
application of the battery to motor-cars, though this is the 
primary object of its existence ; it will, of course, be equally 
applicable to heavy traction, stationary lighting and other 
work. Freedom from sulphating and buckling of the 
plates are amongst other advantages claimed. 

We give herewith a diagram supplied by the makers, 
showing the capacity of a 19-plate cell (plates 215 x 125 
mm.) at various rates of discharge. The weight of the elec- 
trodes was 13°3 kg. It will be seen that even when dis- 
charged in one hour, the capacity is not less than half the 
full 10-hour capacity. This is the “ standard traction cell," 
with plates made by machine. 

Another noteworthy point is that the ampere-hour 
efficiency remains practically constant, no matter what rate 
of charge and discharge is adopted. We have seen a report 
issued by the National Physical Laboratory giving the 
results of tests made on a small Gerard & Fiedler cell, in 
this instance with hand-made plates. The tests were per- 


formed with a view to ascertaining the ampére-hour efficiency 
at (1) the normal rate, 5 amperes charge and 10 amperes 
discharge, and (2) the abnormal rate of 40 amperes charge and 
discharge. In each case the cell was first charged and dis- 
charged 16 times, between the limits of 2°40 volts E.M.F. at 
end of charge and 1°80 volts E.M.F. at end of discharge. 

The corresponding charging pressures were 2°65 volts at 
5 amperes, and 2:90 volts at 40 amperes. The cell weighed 
12:8 lb. and had five plates, 215 x 125 x 4mm. The 
results were as follows :— 


Normal rate. 1-hour rate. 
Rate of charge... . 5 amps. 40 amps. 
Rate of discharge ` 10 amps. 40 amps. 
Average input... 68 amp.-hrs. 42:25 amp.-hrs. 
Average output : 64:6 amp.-hrs. . 40 amp.-hrs. 
Efficiency (amp.-hr.) ... 95 per cent. '95 per cent. 
Total watt-hours is 126 704 
Watt-hours per lb. .. 9 85 | 05 


Estimating the net weight of the electrodes at 7*7 lb., the 
energy output per lb. of electrodes was 16:4 watt-hours, and 
9:2, in the two cases. The tests, however, were made on a 
small hand-made cell, and consequently are not comparable 
with tests made on the standard size machine-made cell 
referred to above, in which the plates are much improved, 
and constitute 83 per cent. of the total weight, as compared 
with 60 per cent. in the small cell. 

A still higher ampere-hour efficiency is also claimed for 
the standard cell. | 

The plates are of the pasted type, and though we may 
not speak of the composition of the paste, we may say that 
each plate consists of a stout leaden grid containing 15 
square apertures. The paste is compressed into these spaces 
by means of a machine, which at the same time leaves a 
large number of small holes through the blocks of paste, and 
one larger hóle in the centre of each block, thus providing 
for free circulation of the electrolyte. Celluloid separators 
of special design are inserted between the plates to prevent 
short-circuits. ^ Positives which had withstood a year's 
hard work were shown to us, and appeared to be in excel- 
lent condition. Indeed, long durability is a special feature 
claimed for both positives and negatives. 

An opinion not based upon long personal experience of the 
behaviour of a storage cell is worthless, and therefore we can- 
not venture to comment upon the merits of the cell. We 
hope, however, that it will shortly be submitted to thorough 
trial on the road, and, in the interests of the electrical in- 
dustry, that the remarkable claims put forward may be 
fully substantiated. | 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
mumications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Hygienic Telephones. 


Without wishing in any way to enter into wseless con- 
troversy on the above matter, I feel unable to allow Mr. 
Newell's letter of criticism to pass, without some comment 
on the subject. 

To begin with, I think it is pretty well understood that 
the object of the special mouthpiece is to prevent the 
accumulation of moisture, dirt and disease germs (consumption, 
for instance), and many points in support of this claim, 
appear to have been entirely disregarded by Mr. Newell, in 
spite of the fact of his claiming to be ** a purely disinterested 
writer " and a “ telephone expert." 

Considering the question of moisture, in using the 
* hygienic ” combination, the mouthpiece of the microphone 
is absolutely away from the mouth and nostrils of the user, 
and as the breath comes from these latter in an outward 
direction, it is obvious that little, if any, finds its way 
(round the corner as it were) into the aforenamed mouth- 

iece. 

" Let anyone try the simple experiment of placing his hand 
a little distance from the front of his mouth while;speaking, 
and again at the side of his cheek under similar conditions, 
and the difference will not take much finding out. 
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Respecting the accumulation of dirt, the mouthpiece 
having a smaller opening than the ordinary pattern, there 
is comparatively less likelihood of dirt getting in, in the 
first instance. Further, every time the combination is hung 
on the hook the dirt hasa tendency to shake out by virtue 
of the smooth interior affording no hold, and also by the 
fact of its being hung pointing continually downwards. 

“ Pathogenic germs" have to be dealt with, and here 
again the instrument most assuredly scores. I should very 
much like to see the ** proper condition " for a cold, smooth, 
metal tube or mouthpiece to become **a species of culture 
tube for the germs to disport themselves in and to multiply," 
as Mr. Newell puts it. Could a more suitable (being prac- 
tical) material be chosen? Not that metal moathpieces 
are a new idea by any means, but whilst the advantages of 
metal are retained, the disadvantage in the shape of 
“ twangy” conversation has been overcome by jacketing the 
metal with a substance, which not only improves the acoustic 
properties, but also greatly enhances the appearance of the 
instrument. 

Speaking of customers’ choice, I fail to see that a mouth- 
piece of “ fairly accessible nature" would appeal to the 
sympathies of a business man, insomuch that in many cases 
the fracture of a poorly-protected microphone disk by little 
fairies, to wit, office boys, has been the cause of much 


unhealthy language. € 


9 


“ A long, deep and narrow mouthpiece,” apart from its 
“ fool-proof " characteristics, is infinitely preferable, as (if 
desired) it may be cleaned without much fear of damage to 
the microphone, by.any person afflicted with “ anti-germ 
mania "—but I don’t think there are many about. 


Respecting the cases of priority of patent, Mr. Newell 


omits to mention whether the persons referred to brought 
the idea out with « claim of having hygienic properties. 

If not, it has only been merely a patented design, and not 
a patented improvement on the lines suggested. 

"Tis said, “* There is nothing new under the sun,” and, 
after all, it is in the fifting or suitability of application of an 
instrument to its designated purpose wherein lies the merit 
and value of an invention. 

The action of the G.E.C. is sufficiently suggestive. 
“ Imitation is the sincerest form of flattery.” 

I do not pose as an “ expert," but only as an “ observer," 
and in the majority of cases that have come under my 
notice (including a trial even in collieries) the general im- 
pression has been that this is a “sterling” instrument in 
more senses than one. 

In conclusion, I might add that I am “a purely dis- 
interested writer" to the extent of having no connection 
with any firm manufacturing telephones. Can Mr. Newell 
truthfully say the same ? 

Expressing my indebtedness to the Editors for allowing 
another “ side " to appear. 

J. R. Parkington. 


Swansea, November 6th, 1905. 


It appears to us that the sole object of your disinterested 
correspondent, Mr. A. G. Newell’s letter on the 31st ult., is 
to cast doubt upon the novelty of the patent under which our 
hygienic telephones are made. We would point out to him 
that from first to last we have not claimed to be the first 
inventors of a telephone with a hollow handle which also 
serves as a sound director. In our opinion Mr. Newell’s 
anxiety to bring the subject forward is out of place, and 
has nothing whatever to do with the points at issue. We 
may, however, inform him that we are well acquainted with 
the patents mentioned by him, and others, which he appears 
to have overlooked. 

pp. The Sterling Telephone and Electric Co. 


I. B. BiBNBAUM, Manager. ` 
London, November 7th, 1905. 


Regenerative € patrol. 


In reference to the letter of “R. H. C. B.” in your last 
issue, may I ask why he does not advance something more 
definite against separately-excited or shunt-field control of 
motors than the statement that, they take exceedingly heavy 
currents for starting and accelerating. Surely this could 


be remedied by the insertion of a suitable resistance in the 
armature circuit, cutting this out as the car gains speed. 

The range could be gained with just as little complication 
as he uses. An ordinary shunt system of control, such as is 
used for the control of printing presses, lathes, planing 
machines, &c., should be quite as successful in controlling 
cars. | 

I think, if I remember rightly, that at the recent, Olympia 
Exhibition I saw a planing machine operating on a load 
varying from 7 to 55 tons, without sparking or straining in 
any way, and reversing four times a minute. This cycle of 
operation can be kept up for many hours without deteriorating 
the motor in any way. 

Taking this into consideration, 1 really cannot see why a 
properly designed system of control should not be more 
Successful than series motors of any form whatever for 
carriages, tramcars or railway coaches. 

In conclusion, I may say that I think series motors should 
have been obsolete a decade ago. 

| L. F. J. C. 


As no one has so far made uncomplimentary remarks 
regarding your article on the above subject on October 27th, 
may I be allowed to repair the omission ? - 

When you see a well-known embrocation advertised to 
cure all the ills to which flesh is heir, you begin to doubt if 
it is any use for sprains—and when one reads the above- 
me..tioned article one begins to doubt the “ facts” so freely 
referred to. 7 

I only wish designers could find such convenient facts. 

Only to-day, for instance, I found a shunt which evidently 
had not heard of the new order of things, and which per- 
sisted in occupying 30 per cent. more space than the corre- 
sponding series winding. 

Your contributor seems to have overlooked something in 
the last paragraph, where he says that at the same speed a 
shunt motor is better, if anything, than a series motor, the 
armature being the same. Perhaps the load makes a 
difference ? 

A series motor will run at a high speed only on light load, 
and because of the light load, but what guarantee have we 
that the operator will not make his motor attempt maximum 
torque on top speed ? 

Perhaps this accounts for the “ fact" that a series motor 
will do without injury for short periods three times the 
work that a shunt motor can manage. 

When attendants are süperhuman, perhaps shunt motors 
with variable speed may be worked satisfactorily for traction 
and haulage. 

Crane. 


[We welcome our correspondent’s letter, as we should 
welcome any other criticism equally fair. As he says, a 
system with which no fault could be found, would be a little 
too good for this world. The only way in which a heavy 
torque can be applied at top speed, appears to be by charging 
a very steep gradient. This is successfully accomplished by 
the shunt motor. A car equipped with two 40-H.P. regene- 
rative motors ran up the well-known “ Shoulder of Mutton ” 
Hill, taking 120 H.P. (measured), without injurious effects. 
What more is necessary ? Referring to our correspondent's 
nom de plume, we wonder if he is aware that regenerative 
shunt motors have been used for heavy crane work for some 
years, with complete success ?—Ebs. E.R. | 


Lead-Covered Wiring. 


I am pleased to see that lead-covered wiring is occupying 
the attention of many engineers at present, which, I con- 
sider, is a step in the right direction, after my 12 years’ 
experience in all systems of wiring, especially twin lead- 
covered and concentric lead-covered. What is really wanted 
is a systematically systematised system, with standard 
fittings and threads which can be erected inside a finished 
building, without damaging or defacing the walls or ceilings, 
and remain damp-proof after erection. 

This system is only to be found in twin lead-covered, and 


I have no hesitation in supporting your other contributors 
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in favour of this system. Usually City engineers are so con- 
servative in their own ideas, that it is almost impossible 
for a contractor to improve his methods; if they try to do 
so their efforts are met with discouragement, and it means 
time and money to assemble anything like a perfect system, 
which the profits from wiring can hardly afford. 

I have read with much interest Messrs. H. Bailey & Co.'s 
system of erecting lead-covered wiring, but I can't say that 
I ever found any difficulty in the bonding and earthing of the 
lead sheathing, and it is a mistake on their part to think 
that single lead-covered wire can be erected more econom- 
ically in houses than twin; regarding the running of 2 tubes 
down walls, [ think it is hardly necessary, as I have run 
miles of wire cleated to the wall, which was coated over 
with plaster afterwards, and is standing to-day without having 
cost a penny for repairs, except in two instances where nails 
had been driven. But I wish to point out that the chances 
of nails being driven in are very small, owing to the position 
of switches. | 

Vulcanised india-rubber insulation is preferable to paper 
insulation ; not only is this latter insulation hygroscopic, 
but it is very liable to be damaged in the jointing, and it is 
absolutely essential that the lead-covering be of a certain 
thickness, otherwise it is liable to be cracked in the erection. 

Referring to Mr. Stevenson's letter of the 30th ult., it 

is very useful to know the exceptional cases in which lead- 
covered wiring failed, although in all my experience I never 
found foundry gases to destroy lead covering. As far as 
calico works are concerned, I think a more ideal system 
could not be erected, as there is so much water and steam 
about them. The only place in a calico works where the lead 
is likely to be attacked is confined to the mixing room, where 
the colour is mixed, and this only applies to a certain 
colouring matter, which no class of wiring will stand except 
bare copper stretched on insulators. Mr. Stevenson would 
further point out that lead-covered wiring will not stand 
outdoor work; in this I also disagree, although Mr. 
Stevenson has had much reason to complain, but probably 
the fault was due to the method on which it was erected. 


System. 


I am much obliged to your correspondents for their inte- 
resting letters respecting the above subject, but regret I 
cannot altogether agree with the views: expressed by Messrs. 
Tyler & Freeman and H. Bailey & Co., as I have found 
several cases of breakdown with both paper-insulated and 
V.LR.-Covered wires, and in almost every instance it has 
occurred at ordinary easy bends; from the granular 
appearance of the lead sheathing, it gave one the impression 
that some electrolytic action had taken place, possibly due to 


the lead sheathing being porous, one case being in the wiring | 


of an ordinary printing works, another in a cold storage 
warehouse. | 

I understand from Mr. Stevenson’s letter that he considers 
twin paper-insulated wire advantageous * for house wiring 
and dry and unexposed situations generally.” If I under- 
stand him aright, will he be good enough to explain in what 
way he considers the system more satisfactory than a properly 
carried out steel conduit system ? This, I Judge, is the crux 
of the whole matter. 

I hoped in raising this subject to hear the views of some 
of the leading steel conduit enthusiasts ; and, providing the 
discussion is not trespassing on your space too much, I still 
hope to hear that they are not content to take the matter 
“lying down." 

Cecil R. Whipple. 
WHIPPLE; & Co. 


Liverpool, November 7th, 1905. 


. Your last correspondent has interpreted our letter just a 
little too literally. l 
At the time of writing we had in view the wiring of 
‘houses, shops, warehouses, &c. Of course we quite recognise 
that there are some cases where this system would be entirely 
unsuitable, and in these cases we should not be so foolish 
as blindly.to recommend lead-covered wire, simply because 
we happen to specialise in it. 
We were perhaps a little too indefinite in our assertion, but 


what we endeavoured to show was that there was undoubtedly 
a field, and a large one too, where lead and paper wires could 
with advantage replace vulcanised rubber. 


H. Bailey & Co. 
Accrington, November 7th, 1905. 


Colliery Switchgear. 


A very interesting article appears in your present issue 
regarding switchgear for mining plants, but after reading 
the same, one wonders in what respects (or even respect) the 
switchgear and switchboards manufactured by the company 
whose name is given, differ from other manufacturers’ 
standards. 

Had the article described in a general way only what 
switchgear is made by the various manufacturers for mining 
purposes and to comply with the Home Office rules, your 
readers would have perused the description to discover points 
worth knowing ; found there were no such points, and turned 
their attention to other of your columns from which genuine 
information could be obtained, but one is led to believe that 
the switchboards described receive more attention regarding 


design from one particular firm than from the sum of the 


remaining switchboard makers. 

I venture to say that it is impossible to walk into the shops 
of any eminent firm who undertakes this class of work 
without seeing switchboards which agree in almost every 
minute detail with those illustrated and described in your 
present issue. There is absolutely nothing in the text or 
illustrations that we have not seen embodied in H.T. and 
E.H.T. switchboards for a number of years past, although 
perhaps the application of such boards to mining work may 
be somewhat new. 

It is interesting to notice that the marble panels have 
“neat bevelled edges," but it is doubtful as to whether this 
would prove the apparatus to be more efficient under 
abnormal, or even normal, conditions. Also the current 
transformers are “ highly insulated," and the porcelain insu- 
lators supporting the bus-bars are “high grade.” Surely 
these conditions are fulfilled, no matter by whom the switch- 
board is constructed. ; 

In short, the article describes switchgear which ie stand- 
ardised by almost every switchboard maker in this country, 
also by some Continental manufacturers, and one can almost 
imagine when reading Mr. Randolph's remarks that it is a 
consulting engineer’s specification—the remarks being so 
general. 

Switchboard engineers are probably awaiting with breath- 
less interest the further disclosures which, presumably, will 
be made in. the continuation, and may I suggest that the 
panel thicknesses may be stated or dimensions of the bevelled 
edges, and particulars of the holding-down bolts be given, so 
that other manufacturers may have an opportunity of bringing 
their standards into line with those described by you. 


z " D?Nar e 


[Tt is a pleasure to know that our correspondent is already 
so well informed that he can gather no new ideas from the 
** very interesting " article in question, describing the modifica- 
tions necessary to adapt existing types of H.T. switchgear to 
the special conditions obtaining in colliery work, an applica- 
tion which he considers “ may be somewhat new." We gather, 
however, that he objects to the name of the firm that is 
mentioned, and he goes out of the way to draw the quite 
illogical inference that that firm pays more attention to 
colliery switchgear than all the remaining switchboard 
makers ! 

A man must write of that which he knows best, and at 
the same time he must give due credit to the makers of what 
he describes. Our correspondent is perfectly at liberty to 
criticise the article, but his criticism should be fair.— 
Eps. E.R. ]. 


Mulholland v. Hammersmith Borough Council. 


Your report of the above case has just come into my 
hands, and though the facts are, unfortunately, too lengthy 
to trouble you with in detail, there are several points that I 
should be glad of an opportunity of making clear. The 
reductions * by mutual agreement"' previous to action did 
not arise from a faulty meter at all, but from the fact that a 
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deliberate overcharge was made by the Corporation, till the 
"mistake" was discovered, after which an endeavour was 
made to still continue charging for alternating current 
supplied to, instead of, as agreed, continuous current supplied 
by, the motor-generator ; but ultimately an “allowance ° of 


£14 11s. was made, then increased by a further sum of. 


£18 2s. 8d., and finally increased in Court by the Judge by 
a further sum of £16 3s. 8d., the amount that my client had 
throughout contended for, so that the overcharge in an 
account of between £80 and £81 amounted to no less a sum 
than £43 16s. 11d. The result was to leave a judgement 
against my client for £36 13s. 7d. and costs, which 
amount was admitted, subject to the counterclaim. 

As to this portion of the case, it will perliaps not surprise 
your readers to hear that, in addition to endeavouring to 
shelter themselves behind the Public Authorities’ Protection 
Act, the plaintiffs argued that though there was a contract 
by Mr. Mulholland to take the electric light from a certain 
date, yet they had never contracted to supply it. The con- 
clusion of this interesting case was that the plaintiffs with- 
drew their judgement, thus admitting in the result the 
justice of the counterclaim, and as the costs of the claim 
would have had to be set against the costs of the counterclaim, 
each party paid their own costs. 


London, S.W., 
November 6th, 1905. 


J. Moverley Sharp. 


Municipal Wiring. 


I have read with interest your correspondent's letter in 
your issue of October 27th. I quite agree with his views 
that a local authority should not carry out municipal wiring 
by their own staff, but that this work should be left to 
wiring contractors in the district. - ; 

At the same time it would considerably help municipal 
electric lighting stations if some system of wiring could be 
carried out in conjunction with contractors, and I should be 
very glad if your correspondent would send me particulars 
of the Huddersfield scheme as soon as it is formulated, 

I happen to be Chairman of the Electric Lighting Com- 
mittee of an Urban District Council, and am, therefore, very 
much interested in the matter, but as far as Urban District 
Councils are concerned, they have no power to enter into 
any arrangement of this kind, as any loss which might be 
incurred on such a scheme would be surcharged to any of 
the councillors who signed cheques in connection therewith, 

If you know of any case in which an Urban District 
Council has made an arrangement on lines which would be 
fair to wiring contractors, I should be very much obliged if 
yon would kindly give me particulars of such arrangement. 
Alfred Slatter. 

London, November 1st, 1905. 


BUSINESS NOTES. 


Fire Alarm.—Last week a fire occurred at the Royal 
Hotel, Avonmouth, Bristol. The whole of the occupants—25 in 
number—were saved by the prompt warning given by the Pearson 
electric automatic fire alarm which had been installed in the 
building, and which aroused the manager. By the aid of the brigade 
the fire was confined to the bar. When the manager was wakened 
by the alarm the upper floors, which are approached by a single 
staircase, were filled with smoke. 


Bankruptey Proceedings. — R. Priks. — At last 
Friday’s sitting of the London Bankruptcy Court, Robert Pries, 
electrical sundriesman, lately trading at 75, City Road in the name 
of Dartnall & Pries, attended before Mr. Registrar Brougham in 
relation to his public examination. Mr. Waltcr Boyle, Assistant 
Receiver, reported that the debtor had been away in Germany, but 
had been examined by the department in the preliminary stage. 
The statement of affairs had not yet been lodged, but he understood 
that the debtor proposed to tile it that day. Replying to his 
Honour, the debtor said his father died in July, and he had since 
managed the business in Germany for his mother. He had com- 
pleted the statement of his affairs, and would lodge it without 
delay. As he had to return at once to Germany to conduct his 
mother's business, he asked for the public examination to stand 
over until the next sitting. After some discussion, the learned 
Registrar ordered the hearing to be adjourned to January 26th next. 

H. J. C. SouEeRviLLE.— The adjourned first meeting of creditors 
was held before Mr. E. 8. Grey, Officia] Receiver, last week, under 
the failure of Henry J. O. Somerville, 109, Victoria Street, West- 
minster, engineer and adviser on patents, who was interested 


in the promoting of the Otto Electrical Manufacturing Co., Ltd. 
The Chairman reported that a statement of affairs had been filed 
showing liabilities £3,751 9s. 6d., against assets valued at £8,303, 
and including book debts £7,000. The debtor claimed £2,500 for 
unpaid commission from Messrs. Emerson Bainbridge & J. M. 
Catton, the promoters of the Nelson Share Syndicate. He (the 
Chairman) thought it was a surprising thing that a man, owing 
between £3,000 and £4,000 and posscesing assets valued at between 
£8,000 and £9,000, should not be able to pay his debts. He could 
only come to the conclusion that the value of the assets was prob- 
lematical, and in due course he would apply to the Court for an 
order of adjudication under which to wind up the estate in bank- 
ruptcy. No resolutions being passed, the case remained in the 
hands of the Official Receiver. 

THoMas Haünr.— Under the failure of Thomas Hill, electrical 
engineer, of 24, Vicarage Road, Wolverhampton, and formerly of 
Stafford Strect, Willenhall, the accounts showed gross liabilities 
amounting to £178, assets valued at £13 11s, and a deficiency of 
£165. The causes of failure given by the debtor are: ‘ Depression 
in trade, bad debts, and loss on contracts" He commenced busi- 
ness in 1900 at Willenhall, with a capital of £40.  'The Official 
Receiver remarks that the debtor holds no certificate as an engineer, 
but states that he has had practical experience in an ironfounder's 
fitting shop. | 

EnNsT Emit Donat (Donat & Co.), mechanical engineer and 
agent, Spring Gardens, Manchester and Withington. Order made 
October 31st at Manchester Court. 


Dissolutions and Liquidations,—BnrTisH ELECTRIC 
Sicns Co., Ltp.—Creditors are to send particulars of debts, &c., 
to the liquidator, Mr. G. Ensor Mount, Dashwood House, E.C., by 
December 8th. 

PauL HEATER AND CONDENSER Co., Lirp.—Creditors are to send 
particulars of debts, &c., to the liquidator, Mr. Hugh Beswick, 
7, Sweeting Street, Liverpool, by December 2nd. 

VinGINIA ELECTRIC Co., Falcon Works, Virginia Street, South- 
port.—Messrs. d. A. Rowland and W. Robinson have dissolved 
partnership. Mr. Robinson will attend to debts. 

BritisH MILLER SIGNAL SYNDICATE, LTD.—The company is 
winding up voluntarily, with Mr. E. H. Stringer, 110, Cannon 
Street, E.C., as liquidator. 

MonnisH, TUMBER & Co. electrical engineers, plumbers, &c., 
Linthorpe Road, Middlesbrough, and York.—Messrs. J. M. Morrish 
and E. Tumber have dissolved partnership. Mr. Morrish will con- 
tinue the business and attend to debts. 

BRITISH PIONEER ELECTRIC LIGHT AND PowER Co. or INDIA, 
Ltp.—A petition, presented by S. T. Biggs and C. R. Sawyer, 
shareholders, for winding up this company, is to be heard in London 
on November 21st. 


For Sale,—The factory premises at Reading, also plant, 
patent rights, &c., of the Industrial Storage Battery Syndicate 
(in voluntary liquidation), are to be offered for sale on November 
28th. For particulars see our advertisement pages to-day. 


Claim against a Tramway Company. — In the 
Edinburgh Court of.Session, an action is to be tried in which 
Matilda Andrew sues the National Electric Construction Co., Ltd., 
for £2,000 damages for the death of her husband. retired inspector 
of police, who was killed by one of the company's tramcars jumping 
the points and crushing him against the wall at the car terminus at 
Levenhall. The plaintiff contends that the car was being driven 
at excessive speed, and that the driver failed to keep it under 
control and to observe that the points were locked. Defendants 
admit the collision, but deny responsibility. 


Book Notices.— Les Quantités Elementaires d'Elec- 
tricité: Ions, Electrons, Corpuscles.” By H. Abraham and P. 
Langevin. Parts I. and II. Paris: Gauthier-Villars. 36 fr. 

“The Practical Engineer Electrical Pocket-book for 1906.” 1s. 
net (leather, 1s. 6d. net). “The Practical Engineer Pocket-book for 
1906." 1s. net (leather 1s. 6d. net). Manchester and London: 
Technical Publishing Co. ` 

“ Synchronous and Other Multiple Telegraphs,” by Albert C. 
Crehore. New York: McGraw Publishing Co. $2.00. 


The Diesel Engine.—The 500-s.H.P. Diesel engine 
exhibited at the Liége Exhibition has been awarded the “Grand 
Prix." At a recent test carried out by the purchasers of this 
engine, the extremely low figure of '38 lb. per B.H.P.-hour was 
obtained for fuel consumption at full load. This, with oil at 42s. 
per ton, represents a fuel cost of 0'096d. per 5.H.P.-hour, or 114 B.H.P.- 
hours for id. The DrEesEL ENGINE Co., LTD, of London, have 
recently secured an order for an engine of this power (500 B.H.P.) 
to drive the new extension of the works of Messrs, Craven and 
Speeding Bros., Sunderland, where a small Diesel engine of 240 
B.H.P. has been used to drive the existing works for nearly two 
years. Among other contracts recently obtained by the Diesel 
Engine Co., Ltd., are the following :— 

150-B.H.P. for Messrs. Bartram & Sons, Sunderland. 

225-B.H.P. for Messrs. Binny & Co., Madras. 

160-B.H.P. for Messrs. Bradbury, Brady & Co., Bombay. 

400-8.H.P. for Messrs. Bradbury, Brady & Co., Bombay. 

90-B.H.P. for Messrs. Gibson, Battle & Co., Sydney. 


‘lwo 33-B.H.P. for Guildford Electric Lighting Co., Australia. 
Two 20-B.H.P. for Messrs. Haupt, Biehn & Co., Rio de Janeiro. 


Royal Tour in India.—We learn that H.M.S. Renown, 
the ship in which their Royal Highnesses the Prince and Princess 
of Wales are proceeding to India, is fitted with one of the PuL- 
SOMETER ENGINEERING Co.s “Lapwing” ice machines on the 
ammonia compression system, this being one of a large number 
supplied to the Admiralty. 
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Catalogues and Lists.—Mxssns. Mavor & COULSON, 
Lro., Glasgow.—The monthly card for November shows diagram- 
matically a difficult seam, in which one of their Pick-Quick electric 
coal-cutting machines did good and efficient work. The conditions 
were exceptional, in that the holing was done in strong fireclay, 
between which and the coal there was a strong band of friable 
sandstone. This sandstone collapses immediately on being under- 
cut, and a machine of the Disk type was unsuitable. 

Messrs. WiILLANS & Rosinson, Ltp., Rugby.—New eight-page 
pamphlet containing a general description of the Niclausse patent 
water-tube boiler, with some excellent views and diagrams, 
showing its construction; details of the header and tubes, caps, 
plugs, &c.; and a sketch indicating the direction of the circulation 
of water in the tubes. 

The ELECTRICAL INSTALLATION MAINTENANCE AND CONSTRUCTION 
Co., 10 and 11, Cursitor Street, Chancery Lane, W.C.—Pamphlet 
detailing the objects of the company, and its terms for periodical 
iuspection and maintenance of electric lighting installatious. A 
table of revised prices of four makes of incandescent lamps is given. 

Mrssgs. G. Davenport & Co., 108, Hatton Garden, E.C.— 
Catalogue relating to impregnated foundation felt for reducing 
vibration and sound. It is employed as a bedding for rails, gas 
engines, electrical machinery, and so on. It is claimed to be 
" durable, resilient, and waterproof." A non-inflammable roofing 
aud flooring felt is also supplied. - 

THE Union ELECTRIC Co., LTD., London.— New list (No. 4,001) of 
automatic circuit breakers, including both direct and alternating 
current apparatus of types suitable for ordinary motor installations, 
and fcr the heaviest duties imposed by traction work. They 
are supplied up to 650 volts and 2,500 amperes for mounting 
independently, and on front of or behind switchboard.  Particulars 
are given of cell regulators, including an automatic double regulator 
for large installations, and such installations as have to run with a 
minimum of attention. 

Messrs. BAnLckE & Co., 27, Clement's Lane, E.C.— Illustrated 

list of Balcke's patent cooling towers as employed at a large number 
of electricity works in different parts of the kingdom. A list of 
such works is given. 
. Tux RHODES ELECTRICAL MANUFACTURING Co., Ltp.—Sunbridge 
Road, Bradford.—New catalogue, well illustrated, dealing with 
direct and alternating current motors and dynamos.. A specification 
and a large number of tabulated data are given, with full particulars 
as to prices. The R.E. type back-geared motore, and semi-enclosed 
dynamos; the R.X., R.S. and R.H. semi-enclosed alternating motors 
are all included. 

Merssrs. Cuas. Davies & Co., 19, New Brown Street, Man- 
chester.—List describing Evenden's patent silent built gear, which 
is claimed to “ run like raw hide and wear like steel, to be strong 
and noiseless, and to be unaffected by oil or moisture." It is made 
of hard vulcanised fibre with alternate plates of sheet-steel. Where 
two built wheels work together, the laminations of steel and fibre 
are 80 arranged that the steel of one wheel works only on the fibre 
of the fellow wheel; both wheels are thus rendered elastic, and 
vibration is reduced to a minimum. 

Messrs. Warp & GorpsroxE, Dutton Street, Strangeways, 
Manchester.—New supplement of electrical supplies. Considerable 
reductions in prices are here announced, and contractors should 
write for a copy of the list. 


Refuse Destructors.—The HORSFALL DESTRUCTOR 
Co., LTD., of Leeds and London, have been awarded a ''Diplóma 


d'Honneur " in Class 3 (Hygiene) at the Liége Exhibition for their 
exhibit of refuse destructor plant. 


Milan International Exhibition, 1906.—A good 
deal of information has already appeared in our columns relating 
to the electrical arrangements at this Exhibition. A letter is now 
BINA &mong the electrical trade signed by Mr. Chas. P. 
8 , the chairman of the Electrical Trade Section of the London 
Chamber of Commerce, in which he invites attention to the special 
opportunities offered to all those interested in electrical matters in 
this country by the Exhibition, and expresses a hope that members 
of the trade will personally interest themselves therein with a view 
io ensuring that a representative show of the varied products of 
British electrical industries worthy of their growing manufacturing 
importance and international standing may be made. As we have 
already said, detailed information regarding the Exhibition may be 
obtained on application at tho offices of the British Commission, at 
Oxford Court, Cannon Street, E.C. The Hon. Executive Com- 
missioner informs us that the increased demand on the part of 
Italian and foreign competitors for space at the Exhibition has 
obliged the authorities to acquire an additional site of about 
500,000 sq. ft.; this is situated on the Via Buonaroti, not far 
from the Piazzi d'Armi, the smaller of the two Exhibition sites. 
On this extension will be erected the pavilions for the Aerostatic 
exhibit, together with spacious tribunes from which the public will 
view the evolutions of dirigible and other balloons. The pavilion 
for metrological exhibits will also be inthis annex. The additional 
space thus rendered available on the Pazzi d'Armi will be utilised 
for extensions of the galleries for sea and river transportation and 
for the very important exhibits of Italians resident abroad. 


Electro-Deposited Copper.—On Wednesday last adcmon- _ 


straton was given cf his process for the rapid electro-deposition 
of copper, by Mr, Sherard Cowper-Coles. This process, which is 
the outcome of about seven years' experimental work, is intended 
to supersede other methods in the production of copper tubes, 


the kis It has already been described in 


Brush Contraets,—The following contracts have been 
booked by the BRUSH ELECTRICAL ENGINEERING Co. :— 


For the Buenos Ayres and Pacific Railway Co.—Three 2£0-kw. turbo-- 
alternators with condensers and pipework. 


For a Spinning Mill, Oporto.—4100-B.H.P. turbo-alternator, 48 motors and 
accessories for complete electric lighting and power installation. 

Improved Ladder Tower.—4As it frequently happens 
that a district has lamps direct above the column, as well as swan- 
neck lamps, and lamps hung from trolley wire brackets, Mr. Heath- 
man, of Parson's Green, London, bas made an improved telescopic 
ladder-tower, which suits all three kinds of lamp fixings, and is 
controllable by one man. It is also arranged for use on unlevel 
and sloping roads, as a very simple provision is made to raise the 
ladder plumb while the carriage has one wheel down in a gutter. 
Mr. Heathman has also an arrangement for tower wagons to be set 
upright when the wagon stands either end downhill, and this is an 
advantage in very hilly districts. Further, he has supplied to 
Newport (Mon.) Electricity Works a wheeled ladder arrahged so 
that the man walks through the ladder on to a platform and stands 
behind the ladder to reach arc lamps suspended from the 
bracket arms. 


Trade Announcements.— Messrs. A. W. PockLINGTON 
AND Co., of 109, Victoria Street, Westminster, S.W., have been 
appointed sole agents in London and district for the Anchor Cable 
Co., Ltd. They keep a stock of all the most usual sizes of rubber- 
covered wire. 

Messrs. Orenstein & Koppel, of Bush Lane House, Cannon Street, 
London, E.C., have amalyamated with Messrs. Arthur Koppel. In 
future the combined business of the two firms in the United 
Kingdom will be carried on by Messrs. Arthur Koppel at 27, 
Clement’s Lane, Lombard Street, E.C. There will be no change in 
the policy the two firms have hitherto pursued, und the staff of 
both firms has been retained. Standard types and sizes of all plant 
previously supplied by either firm, as well as spare parts and 
fittings for renewals or repairs, will be stocked for immediate 
delivery. The total combined paid-up capital of the two firms is 
£1,100,000. 

Mr. R. SALE», of 71, Bishopsgate Street Within, E.C., has been 
appointed sole representative for London and the South and South- 
East of England, for Mr. William Sanders, Electrical Works, 
Ridding Lane, Wednesbury. 


Russia.—An imperial order has just been issued 
authorising, for a period of five years, the importation, free of duty, 
of all kinds of electric lighting apparatus ordered from abroad by 
the Minister of the Marine for lighthouses. 


Smoke Nuisance.—The Underground Electric Railway 
Co., Ltd., wasfined £10 and costs by the Kensington divisional magis- 
trates on Tuesday for permitting dense black smoke to issue from 
the generating station chimneys in Lot's Road. The Chelsea 
Borough Council pressed for a prohibition order, but the company 
said this might compel a stoppage of the electric trains. The 
company was doing all it possibly could to mitigate the smoke 
nuisance. 'The Chairman said the Bench did not desire to incon- 
venience the public, and would only grant an abatement order. 


LIGHTING AND POWER NOTES. 


Australia.—SunBriAco (W.A.).—O wing to the rapidly 
increasing consumption of electricity among the residents of 
this suburb (some 3 miles from Perth) the Municipal Council 
has decided to extend its E.L. plant. The tender of Messrs. 
W. H. Kidstone & Co., of Perth, has been accepted for the supply 
of two 76-nH.P. B. & W. boilers, and a feed-pump, one 92-xw. and 
two 46-kw. E.C.C. dynamos, Belliss engine, balancer, switchboard, 
crane and overhead mains, at a cost of about £4,000. 


Barking.—The accountant and electrical engineer have 
been requested. to report to the Council in committee as to the 
extent to which the electrical undertaking is dependent upon public 
lighting for its success, and whether any material saving can be 
secured by extinguishing a large number of street lamps at mid- 
night. : 


Beaeonsfield.—The Uxbridge and District Electric 
Supply Co. has asked the U.D.C. to consent to an application for a 
prov. order for E.L., the main object being to supply Penn and 
Seer Green, for which consent has been given by Amersham 
Council, and which places the company cannot reach unless it 
comes through Beaconsficld. The latter Council last June refused 


.a similar request, but has agreed to consider the matter further. 


Bettws-y-Coed.—The T.C. has drawn up a draft agree- 
ment between it and the E.L. syndicate, which provides that the 
syndicate must pay the prov. order expenses; that the light must 
be available within 18 months, otherwise the order reverts to the 
Council free of cost; the maximum charge for public and private 
lighting to be 6d. per unit; all mains to be underground; and dis- 
tribution not to be at a higher pressure than 220 volts. 


Brechin.—Under the auspices of the North of Scotland 
E.L. and P. Co. an electrical exhibition has recently been held in 
the town. 


Brynmawr (Brecon).—It has been agreed to call a 
conference of the local authorities to discuss the steps to be taken 
for the proposed lighting of the mineral section of Breconshire by 
electricity. 
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Carlisle.—The Corporation Electricity Committee reports 
that the past year's working of the electricity undertaking, shows an 
actual loss of about £400, excluding the amounts due for interest 
and sinking fund instalments upon the increascd capital account. 


Continental Notes.—ItTaLy.—The Bergamo prefectural 
authorities have granted a concession for a plant to be put down to 
utilise the water-power of the River Cherio at Molino di Colognola, 
to be used for power and lighting purposes in the Gardoni Weaving 
and Spinning Mills at that place. 

The Italian engineers attach considerable importance to 
published commercial results giving the working costs of electric 
generating stations in England. The paper read before the Muni- 
cipal Electrical Association at Edinburgh by Mr. Sinclair, the chair- 
man of the Swansea Electric Lighting Committee, was given in full 
in the Milan Zlectricity for October 13th. 

SPAIN.— The Spanish Oerlikon Co. has secured a contract from 
the Sociedad Hidro-Electrica del Guadiaro for the establishment of 
an electricity works in the Seville district. The water-power of the 
Corchado Falls is to be utilised, and the energy generated will be 
transmitted a distance of 75 miles at a pressure of 50,000 volte. “ 

GERMANY.—An_ electricity works is to be established at 
Miechowitz, Silesia. 

France.—La Compagnie Génerale Electrique is preparing a 
scheme for the installation of an electric power station in the 
Horme Valley, with the object of supplying energy for lighting and 
power purposes in the district between Conflans-Jarny and Home- 
court. 


Chelmsford.—4A contest between gas and electricity has 
arisen in Chelmsford. The contract of the Chelmsford E.L. Co. for 
lighting the public streets expires in March next, and the T.C. 
recently advertised for tenders for lighting the public streets by 
“ electricity, gas, or other illuminant.” It received two tenders. 
The E.L. Co. offered to light the public street lamps at £25 5s. a 
year for each arc lamp, and £3 3s. for each incandescent lamp, the 
total cost being about £1,450 per annum. The Gas Co. offered to 
erect lamp columns and fix lanterns with enamel reflectors, and lay 
the necessary service pipes to 281 single burner lamps of 75 c.P. 
each, 20 three-burner lamps of 300 c.P., and 10 two-burner 
lamps of 200 c.p., for £1,150 per annum. The E.L. Co. 
proposed that the 21 arc lamps should each be of 1,000 c.r., but 
if the Council preferred to have flame lamps, each lamp would be 
increased to 2,750 c.p., the cost remaining the same. With regard 
to the 281 incandescent lamps, each of these would, under the new 
contract, be of 70 c.P., except at the corners of streets, where they 
would be of 150 c.p. J 
lamps which went out should be doubled; the height of the lamps 
should be altered ; the positions of the lamps should be altered when 
considered necessary ; a recording pressure indicator should be placed 
in the borough survevor’s office; the overhead wires from Messrs. 
Wenley & Son's establishment to Wood Street (a mile), and the 
wires in Upper Mildmay Road (from the junction of Lady Lane to 
St. John's Road), from Maltese Road to Park Avenue and up Park 
Avenue, should be placed underground. All the alterations are to be 
made before Christmas. The total c.P. under the old contract was 
29,992, and under the new contract, if the “flamé” arcs are used, 
79,020 c.P. The Committee has agreed to recommend the Council 
to accept the tender of the E.L. Co. for five years, the Council to 
have the option of determining it at the end of three years by 
giving six months' notice. 


Crediton.—The local Gas Co. has informed the U.D.C. 
that it believes there is room for a supply of electricity to 
the district, and that it is prepared to meet the demand that 
already exists for such a supply, if the proposal commends itself to 
the Council. The T.C. has resolved to consider the subject in 
private. 


Cumberland—The C.C. has received from the L.G.B. 
permission to borrow £5,300 to defray the cost of the electrical 
installation at Garlands Asylum, “on condition that no part of the 
loan will be expended on incandescent and Nernst lamps." 


Dunfermline.—It has been decided to apply for a 
prov. order for electric lighting in the town; the question of adopt- 


ing suction gas plant for generating purposes will be considered. 
Negotiations with the Fife Electric Power Co. are also proceeding. 


Ealing.—The T.C. has resolved to adopt a sliding scale 
forconsumers taking energy for power and heat, the rates to be 
24d. per unit for the first 3,000 units per annum, 2d. per unit for 
the next 3,000 units, and 14d. per unit for all over that quantity. 


Easthampstead.— A committee was recently appointed to ` 


interview the Camberley Electric Supply Co. with reference to 
its proposed application for a prov. order for the district. The 
Mutual Electrical Supply Co. is also considering the question of 
electric light supply in the area. 


Exeter.—With the object of affording the local public an 
opportunity of gaining some knowledge of the variety of uses to 
which electrical energy is now put, the City Council has organised 
an electrical exhibition in the Victoria Hall—the largest public 
building in the city--which was opened by the Mayor on 
Tuesday afternoon last. The exhibits were tastefully and 
effectively arranged under the superintendence of the city 
electrical engineer. Electric fittings by the General Elec- 
trie Co. and Messrs. Falk, Stadlemann & Co., and photo- 
graphic arc lamps, by the Westminster Engineering Co., 
attracted much attention. In the centre-of the hall a good 


The company also agreed: That the tines for . 


display is made by Mr. A. J. Booking, of Exeter; whilst Mr. W. H: 
Rippon, another local electrician, is exhibiting the “ Excello” arc 
lamps. The latest appliances for electric baths, the X-ray, and 
high-frequency apparatus, are on view. An extensive show of 
electric motors is made by Messrs. Wippell Bros. & Row, Exeter. 
The exhibition is to remain open five days. 


Felixstowe.—The Lighting Committee reported recently 
that, under the agreement with the Suffolk Electricity Supply Co. 
£3,000, part of the purchase money, was not to be due to the company 
until the net revenue from the preceding 12 months amounted toa 
sum sufficient to pay 6 per cent. on the capital at the commencement 
of such 12 months. The company had given notice that on 
November 11th the £3,000 would become due. The Committee 
recommended that the L.G.B. be applied to, to sanction a loan of 
£3,000 to pay the company, but this has been referred back. 


Greenock.—The Corporation has decided to increase its 
borrowing powers by £50,000, of which £25,000 is required 
immediately for the extension of the works and plant. The 
remainder will be required for a new refuse destructor. 


Haslingden.—The Council is to make arrangements 
with the Lancashire Electric Power Co. for the supply of electricity 
to the town. ` 


Horsham.—A new 220-H.P. set was started up at the 
U.D.C. electricity works on the 2nd inst. 


India.—Lvckxow.—Improvements are being made to the 
Government House in connection with the forthcoming visit of the 
Prince and Princess of Wales, the principal item being an instal- 
lation of electric light, which is being carried out by Mesers. 
Balmer, Lawrie & Co., of Calcutta, at a cost of nearly Rs. 30,000. 


Lancashire Cotton Mills, —A Press representative says 
that following upon the starting of the electrically-driven Acme 
spinning mill at Pendlebury and the announcement that the 
Kearsley Spinning Co.'s new mill at Prestolee is to have electricity 
as the motive power, it is understood that another mill at Farn- 
worth is arranging for a supply of electricity, and a mill to be built 
at Swinton is to be electrically worked. 


Leyton.—The U.D.C. has decided to give consumers the 
option of a flat rate of 44d. per unit. 


Liverpool.—The T.C. has decided to apply to the L.G.B. 
for power to borrow £9,000 for electrical purposes. 


Llangollen.—The U.D.C., after carrying out experi- 
ments and visiting various towns, has decided to adopt electricity 
for the entire lighting of the town. Energy will be supplied by 
the local E.L. company. Compared with the cost of gas, elec- 
tricity is to save per annum a sum equal to a rate of 1d. in the &. 


London.—Bu.k SvPPLY.—As might be expected, the 
Hackney B.C. Electricity Committee has decided again to oppose 
the Administrative Bill next session, if it be re-introduced. The 
Committee desires wider powers for the development of its under- 
taking, which should embrace the right to connect up its works 
with the works of any of the local authorities whose area adjoins 
Hackney, for the purpose of giving or taking a supply of electrical 
energy in bulk. It is pointed out that Bethnal Green is now 
negotiating for a bulk supply from one of its adjoining authorities. 
The Hackney B.C. also desires to secure powers to supply energy to 
premises situated*partly within and partly without its area to avoid 
a consumer having to take a supply from two sources. A municipal 
system of letting out on hire and supplying motors, wires, and 
fittings is also advocated by the Committee, the contention being 
that this would materially assist the profitable development of the 
undertaking, and also be advantageous to the small power users. 
The Committee, in regard to this question, states that there is a 
general feeling that the House of Lords would not be inclined to 
grant powers for the hiring out and supplying of fittings, &c., to 
many authorities through the agency of the L.C.C., but that if any 
council required these powers, application would be more likely to 
meet with success if applied for individually. The Committee 
recommends that the “standby clause " be obtained. 

In a further report, the Committee states that the clerk and 
engineers had been in conference with the officers of the following 
districts: Bethnal Green, Islington, Leyton, Poplar, Shoreditch, 
Walthamstow, and West Ham on the question of placing the 


' various E.L. undertakings in a position to defy the threatened 


competition by the Administrative Co., on the advisability of 
generating electricity on a large scale, and to endeavour to arrive 
at an agreement for supplying energy in bulk. The various dis- 
tricts will probably support the proposals put forward by the 
Hackney B.C., and, in view of the “mutual benefits to each dis- 
trict,” the Committee states that it is intended that pro rata con- 
tributions shall be made towards the cost of the necessary 
application to Parliament. 

The Finance Committee of the 8tepney B.C. reported on Monday 
that the matter of the various power supply Bills had been under 
consideration by the E.L. Committee, and negotiations had been 
entered into with neighbouring boroughs on the matter. Ata con- 
ference held some days ago at the Great Eastern Hotel, the 
following authorities were represented :—Bermondsey, Hackney, 
Islington, Poplar, Shoreditch, Stepney, Woolwich, East Ham, West 
Ham, Ilford and Leyton. The following resolutions were passed :— 
(a) That this conference agrees to united action with regard to 
legislation for enabling municipalities to give a bulk supply of 
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electricity at their boundaries or outside their areas, either by com- 
bining to establish a joint bulk station or stations, or by linking up 
the existing sources of supply, or by both methods; (6) That this 
conference appoints an executive committee to take the necessary 
steps to carry out the above resolution, to consist of one repre- 
sentative of each authority with power to add to their number, and 
to form sub-committecs; and (c) That the councils represented at 
this conference petition the Government and the B. of T. to re- 
introduce and carry in the coming session, the Supply of Electricity 
Bill as introduced in last session. The Finance Committee has 
pointed out that in connection with this suggested joint scheme, it 
would be hazardous to promote one Bill, as if one borough should 
reject the scheme, it would fall through. This Committee recom- 
mends that steps be taken with a view to the promotion of separate 
Bills in the next session applicable to the respective boroughs. 
The lines upon which the respective councils’ notices should be 
given, are those approved by the executive committee of the con- 
ference, viz., that each Bill should contain provisions (1) enabling 
each borough to give a bulk supply, either by itself or in combination 
with any other borough having similar powers, to any authorised 
distributor for distribution within the area of that authorised 
distributor. (2) Enabling each borough to take a bulk supply from 
any undertaker or combination of undertakers authorised to give 
such bulk supply for distribution within the area of supply of such 
borough. (3) Enabling each borough to provide a station or 


- stations for the purpose of such bulk supply within its own area, 


either alone or in combination with other boroughs. (4) Enabling 
each borough to contribute to the cost of the erection of a station 
or stations, and the laying of the necessary trunk mains, 
and the provision of other apparatus in connection with such bulk 
supply, which may be provided within the area of another borough, 
either by that borough alone, or by that borough in conjunction 
with other boroughs, for the purpose of such bulk supply. 
(5) Enabling each borough, for the purpose of giving effect to the 
foregoing provision, to lay trunk mains through the area 
of any borough intervening between the areas of supply 
to be connected by such mains. (6) Protecting consumers 
by providing that in the event of any borough or boroughs 
taking a bulk supply, the maximum price to be charged 
by such borough for power purposes shall not exceed £4 per 
kilowatt per annum, and 4d. per unit." The Stepney E.L. Com- 
mittee in a report circulated also on Monday stated that it had 
decided (subject to the usual sanction) that any consumer whose 
total accounts for the half-year ending June 30th and December 
31st reached £60 or over, or who was willing to guarantee this amount 
as a minimum payment for each such period, the charge for energy 
for lighting purposes should be 6d. per unit, instead of 8d., as at 
preseit, for the first 3 hours of the maximum demand during 
each of the six months ending March, and for the first 20 hours' use 
during each of the six months ending September, and ‘9d. per unit 
instead of ld. per unit, as at present, for all further consumption 
in each month. The public lighting account would automatically 
come within the terms of this proposal, which would reduce such 
account annually by about £1,000. It is intended that in calculating 
the total amount of a consumer's balf-yearly bill for the purpose of 
arriving at the minimum mentioned, the accounts for lighting, 
power and other purposes on the same or different premises should 
be added together, provided that, in the accounts of different 
premises so added together, the average half-yearly account per 
service shall not be less than £15. 

In a special report, Mr. Arthur Wright, the consulting electrical 
engineer, and Mr. W. C. P. Tapper, reply to statements made ina 
London daily paper in August last, with reference to the com- 
promise effected by the Council with the promoters of the 
Administrative Co., and contend that, had the company's Bill gone 
through, Stepney, by the arrangement entered into, provided it ran 
Osborne Street station at its full capacity, would make an annual 
saving of £3,289, while, had the company obtained the Bill with 
competing powers in Stepney, as originally proposed, there was no 
doubt but that a loss would have been made which must have 
eventually ended in financial disaster for the undertaking. 

L.C.C.—At the meeting on Tuesday, it was decided to lend 
£13,700 to the Hammersmith B.C., repayable in 10 years, for boilers 
and fittings and stcam piping, and £991 to the Woolwich B.C. for 
electrical works. 

The adjourned report of the Finance Committee was brought 
forward, recommending the advance of £25,000 to the Fulham B.C. 
as part of a larger loan for E.L. purposes. In a further report, the 
Committee stated that the plant already installed at Fulham was 
only sufficient to supply the estimated maximum demand during 
the coming winter, and that it therefore appeared necessary for an 
immediate addition to be made. Under the circumstances, the Com- 
mittee did not think the Council should refuse to sanction the proposed 
loan. It was stated that an Act was passed in the last session which 
authorised the Metropolitan Electric Supply Co. to supply in bulk 
and the company could connect it mains with those of Fulham for the 
purpose. In all probability Fulham could obtain a supply in bulk, 
from that company cheaper than it could generate on its own 
account. Col. Rotton moved an amendment, which was seconded 
by Sir Henry Bliss, proposing to refer back to the Committee the 
recommendation made in favour of the granting of the loan. A 
representative of Fulham remarked that although that district was 
included in the Metropolitan Co.'s Bill,it was excluded from the 
company's Act. The sum of £25,000 in question had already been 
expended, but the Borough Council was ready to consent to any 
recommendation which the County Council might make in regard 
to the remainder (£42,000) of the loan. Dr. Napier observed 
that, as far as his recollection went, Fulham was retained in the 
company's Act. Perhaps the chairman of the Committee would 
t'arow light on the question. 
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The*C.C.-was asked'if*it"wishedTtoVparalyse the!E.L. work of 
the Borough Councils. The latter were not compelled to approach 
the County Council in regard to loans; it was only a technieal 
matter. After further discussion, Lord Welby, in reply, stated that 
the Finance Committee did not have before it the company's Act 
when discussing the proposed loan to Fulham. In arriving at a 
decision on the question, the Committee was very much influenced 
by the fact that the application for a loan was received just 
as the County Council rose for the vacation, and the matter could 
therefore, not then receive consideration. There was, consequently, 
a delay, the scheme was divided into three sections, and the £25,000 
had already been expended, and in the circumstances the Com- 
mittce did not feel justified in refusing the loan. The amendment, 
which was then put, received 23 votes, the majority of the Council 
being against it. It was, therefore, defeated, and the recommenda- 
tion of the Committee was then agreed to. 

MaRYLEBONE.—In regard to the work in connection with the 
change of pressure of supply, 2,000 installations had been changed 
over by the 31st ult. 

BERMONDSEY.—The E.L. Committee submitted to the B.C. 
correspondence which had passed between it and Electric Lighting 
Companies. The County of London Electric Supply Co. wrote 
offering to deal with the undertaking on the following alternative 
bases:—-(1) To supply the Council with energy in bulk at a price 
cheaper than the Council could generate same. (2) To take over 
the undertaking on lease and work same, the company guaranteeing 
the Council a sum sufficient to provide sinking fund and deproecia- 
tion on the capital expended. An interview was asked for to discuss : 
the matter. In reply, the Committee wrote: “As your company 
have no power to supply in the district over which the B.C. supply, 
and the B.C. no power to supply in a portion of your district 
within this borough, the Committee fail to see that any benefit 
would would accrue from an interview with you.” Mr. R. Stewart 
Bain, managing director London Electric Supply Corporation, 
Ltd., has written in regard to the proposal to increase the B.C. 
plant, stating that if a meeting took place between the engineers 

-of the Council and his Corporation, the latter might be able to 
máke a suggestion which would obviate any further capital outlay 
by the Council in connection with its installation and put an end to 
the cutting of rates between the Council and the Supply Corpora- 
tion. In reply, the Electric Lighting Committee stated that there 
would not be any advantage gained by such a meeting. Further, 
“the Committee is by no means wishful to place in the hands of a 
monopoly the opportunity of increasing the charges to consumers 
of electricity, this being, as the Committee understand, the sugges- 
tion contained in your letter which speaks of putting an end to 
the cutting of rates between this Council and your corporation. 
The Committee is not aware that in any sense has a cutting policy 
been adopted by it, its only desire being to supply the public with 
current for light and power ata reasonable and fair charge.” As 
the correspondence was merely submitted without a recommenda- 
tion, the Chairman of the Committee did not propose any motion. 
The electrical engineer has been instructed to bring up an estimate 
for condensing plant. 

On the 7th inst. the B.C. resolved nem. con. to take the necessary 
steps for promoting jointly with the other municipal authorities 
interested legislation for the giving of a bulk supply. 

IsLINGTON.—The B.C. has been asked by the L.C.C. to appoint 
two representatives to a conference re electricity supply in bulk, 
to be held at Spring Gardens on 20th inst. In regard to the con- 
ference held at the Great Eastern Hotel, the B.C. has informed 
the secretary that, though not prepared to introduce a Bill for 
Islington, the Council would support any action which was taken 
by the L.C.C. or by any metropolitan B.C. to enable municipalities 
to give a bulk supply of electricity. 

WooLwicH.—The Electricity Committee has reported that the 
parish of Eltham is now receiving a supply of electricity direct 
from the Plumstead station, and that the agreement with the 
Electric Supply Co. for the supply of electricity in bulk at 4d. per 
unit has been determined. It was resolved that the scale of charges 
for electric supply in Eltham be made uniform with the scale at‘ 
present in force in Woolwich and Plumstead, and that meter rents 
be abolished. 

BatTERSEA.—The Lighting Committee reported on Tuesday last 
that on the years working of the E.L. undertaking, and after 
deducting all expenses, a profit of £295 had been made. The 
repayment of loans, which were suspended for three years, began 
during the year under review, thereby increasing the payments by 
£3,500. In connection with the accounts, the Committee has 
received a communication from the L.C.C. suggesting the establish- 
ment of a reserve or renewal fund. The Committee resolved to 
reply “that while they were in favour of the views expressed in the 
L.C.C.’s letter, they did not sce their way to carry out the wishes 
of the C.C. at this stage." The net profit is to be carried forward 
to the next year. Under the existing scale of charges, if any 
quarter's account for energy is less than 15s., charges are made for 
meter rates varying from 3s. to 3s. 9d. per quarter. The amount 
received for meter rents during the past year was £63, as against 
the total receipts of £23,698. Having regard to the disproportion 
in these receipts, the Committee has decided to abolish the charges 
for meter rents, after the Michaelmas quarter readings. In regard 
to the accumulation of mud which occurs in the pipes in con- 
nection with the condensing plant, the electrical engineer has pre- 
pared a scheme, providing for the discharge of water from the 
pumps down the pipes from time to time to clear the mud. 

HAMMERSMITH.— The report of the past year's working, ended 
March last, of the B.C. electricity undertaking, states that the 
expenditure was less than that for the previous 12 months, but that 
the revenue had increased by about £3,000. The net profit amounts 

to £5,282. 3 | 
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CrTy The chairman of the Streets Committee was asked last Worcester,—' The City Council has decided upon the 

/ i j adoption of electricity instead of gas for driving part of the pump- 
ing plant at Bromwich at a cost of £920. The price to be charged 
is 2d. per unit. 


requiring them to remove their lamps and Standards in various 
important streets of the City, pending the result of the present 


experiment in incandescent gas lighting, as either proving or dis- e" ——— 

proving the contention that such lighting was more efficient and SO e: 
satisfactory than tho electric light. The chairman replied that the 

tbree months’ notices to remove the electric lamps were served on | TRAMWAY AND RAILWAY NOTES, 


to the Corporation to cancel’ the notices, but it had declined. The 
Committee would report carefully and impartially on the experi- . Belfast.— Accor ding to the return compiled by the City 
hg x n. oe and the Corporation could take any action it Accountant, the total sum paid on account of the tramway system 


; net sum 
application of the Hayward's Heath and District Electric Supply expended £758,156. Since that date further Sums amounting to 


Co. for a prov. order for E.L, £60,000 have been paid. The work is now rapidly nearing com. 


1 . letion, 2 whether the electric traction will be 
. Liversedge.—The U.D.C. has decided to callin one of fully in operation on the 14th inst., which is to be the opening date 


Cuektield.—The U.D.C. has decided not to assent to the been received for a portion of the old rails leaving the. 


under an agreement with the company. Blackburn.—A statement Prepared by the borough 


. : treasurer shows that for the six months ending September 30th, the 
Myny ddislwyn.—The U.D.C. has decided to consent to net profits of the tramways undertakings of Blackburn amount, in 
a prov. order for ET, being applied for by a local company, on 


; round figures, to £1,434. The income was £28,621, equal to an 
condition that the Council shail have the option to purchase the average of 13:36d. per car-mile. The traffic receipts amounted to 
undertaking at the end of 7, 14, 21 or 28 years on terms to be £27,668, or 12:92d. per car-mile. - The expenditure account showed 


arranged. Terms for public lighting are also to be approved of by traffic expenses, £5,866 ; general expenses, £1,508; gencral repairs 
the Council. 


Ramsgate.—A trade and electrical exhibition wag opened total of £16,550, or 7 73d. per car-mile, thus leaving a gross balance 
at the Royal Victoria Pavilion by the Mayor on Tuesday last. 


Redear.— The U.D.C. on N ovember 2nd approved of an - : 
agreement with the Cleveland and South Durham Electric Power Continental Notes. SPAIN. A cn has Just 
Co. for electric lighting, been granted for the construction and working of an electric tram- 


bet Pamplona, Aviz and S 
Rhymney Valley.—The U.D.C. of St. Mellons Ys T etween Pamplona, Aviz and Sanguesa. 


appointed a committee to meet the promoters of a scheme for capital of £400 000, to be known as La Compagnie Be 
electrically lighting the Rhymney Valley in the area of its district, Tramways et Eclairage Electrique de Saratoff to establi 


South Africa —CAPR Town The electric power a system of electric tramways and a central electric lighting station 


installation for driving machinery at the naval dockyard at Simon’s ITALY.—A petition has been presented to the Minister of Public 
Town is now nearly complete. As soon as the new motive power Works for permission to construct an electric railway from Rome 
is in working order, a number of steam engines, at present used for to the sea, a length of about 9] km. The plans have been prepared 
running fans, forges, and machine tools of all descriptions, will be by Engineer V. Bocca. l 
discarded. 


King WriLLIAM'S Town.-A Correspondent writing on the 13th Croy don.—On Thursday last week the B. of T. inspection 
ult., states that owing to the recent exceptionally stormy weather of a short but very important length of line at South N orwood took 
in Cape Colony, the E.L. station has been under water, and place. It is an extension of the present Croydon system as far as 
several days must elapse before the electric light is available. the borough bound Ty, where it joins the Penge System now under 
The work of clearing the station is proceeding night and day. construction. This portion of 800 yards was laid by the Croydon 

East LoxpoN.—From the East London Daily Dispatch we learn Corporation, under the supervision of Mr. E. F. Morgan (borough 
that on the working of the borough electricity undertaking there is a road surveyor), while Mr. Alex. C. .Cramb. (borough electrical 
net loss of £589 for the year 1904-5. At the last meeting an engineer) was responsible for the electrical equipment. Lieut.-Col. 
outlay of £1,800 was sanctioned for surface condensers at the power Von Donop, after a run over the section. and the usual examination, 
station, and it is urgently necessary to expend £17,550 on additions expressed himself as quite satisfied, and settled the speeds at from 
and alterations, For the year ending February, 1905, the receipts ` fourto eight miles per bour; but a remarkable incident characterised 
were £32,756, of which £17,364 was obtained from electric lighting the inspection. As we have previously stated, the British Electric 
and £15,391 from the tramways. Traction p has : e a cr AAA reden e d 

expires in May next, under whic ovember is the las on 

Southwick.—The U.D.C. has resolved to make applica- E : y 


which the Croydon Corporation can give notice for the termina- 
tion to the L.G.B. for a prov. order authorising the Council to tion. This has already been done as regards the present System, 


supply electricity for public and private purposes throughout tho and the same process has to be gone through in regard to this 
district, but that such application be only proceeded with provid- short new length of line if the Corporation is to get a sum of 


3, ; which the company has undertaken to hand over on the 


ceed with their proposed applications for similar purposes, The completion of what we may call the supplementary lease, the same 
clerk explained that negotiations were proceeding with the Brighton being a contribution towards the cost of certain improvements to 


Corporation-as to whether the terms offered 18 months ago could bridges. This lease will fall throug 


: ; f Corporation deciding to in future work their own trams, as is not 
cr Elo Rore Grea arnt td th Dhan ee ae Pip percent t grin 
; JO. Di at C, 3810 y any material delay in the opening of the small piece o ine 
to supply consumers within the Council's area, and A committee above referred to. For the purposes of the inspection a tramcar 
has been appointed to arrange terms with the company. was necessary, and as the lessees always have some spare ones on 
" . hand, there bein about 40 on the Cro don service, thev were 
Stourbridge.—The U.D.C. has requested the Electric J a y a 
Power Committee to lay before the Council an E.L. scheme, and E a ew yards: omona hero vould only PA ean LUE 
also to ask the company which had obtained certain electrical The Tramways Committee was given to understand that its request 
de end oo duct they were prepared to give the ^ would be acceded to, but on the Monday preceding the inspection 
Council before other s ps were taken, it was informed that it had been found necessary to refer the 
Swanage,— The U.D.C. has decided to approve of an request to the headquarters of the B.E.T. Co., 'and subsequently it 
E.L. scheme promoted by the Bournemouth and Tend Elec- rosca Ghat the directors would have wove consulted. Coming to 
tricity Supply Co., Ltd. The Council is to have the option of pur- the conclusion that, the chances D getting the loan of a car S 
chasing the undertaking at the end of 21, 28, 35 or 42 years, and Thursday ETG very dubious indced-—in fact, the Som apt st 
the maximum charge for energy is to be 7d. per unit for lighting, attitude was now looked upon as tantamount to a refusal- Mr. 
and 23d. per power. Morgan went to the B. of T. and suggested that the line might be 
inspected and approved without the use of a car, but 
Thornaby-on-Tees,—The T.C. has decided to apply tothe Col. Von Donop was, “ You had better get a car somehow; there 
B. of T. for the transfer of its 1902 E.L. order to the Cleveland and might be litigation," Under these peculiar circumstances the West 


Durham County Electric Power Co., Ltd. Ham Corporation gave ready consent to one of its cars being lent 


] , to the Croydon Corporation. Loaded upon a lorry, with the roof 
Tonbridge. —The U.D.C. on November Ist decided to i t 
apply to the L.G.B. for a loan of £2,000 for E.L. purposes. route, and drawn by a traction engine 


T NET , : f at 4 a.m. on the day of the inspection. It was ot into full work- 

Wishaw, —The electric light, which has just been intro- ing order in time, i the official inspection d off at the honr 
duced into the town, was formally inaugurated on the 3rd inst. in fixed. Some very strong criticism has been heard in Croydon over 
the new Burgh Court Hall. The cost of the scheme to the burgh is this incident, particularly because of the fact that all the tramway 
about £10,000. Tho price charged to consumers is 34d. per unit, rolling-stock in the borough is Corporation property, the lease to 
Energy 18 supplied by the Clyde Valley Co., and is transmitted the B.E.T. Co. being solely for working purposes, An unsporta- 
from their new power station at Motherwell. manlike action of this kind, which is not far removed from sharp 
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practice, ought to be beneath the consideration of any concern, and 
will do more to alienate public sympathy than reams of municipal 
trading screeds, 


Elland.—The U.D.C. on November 1st received notifica- 
tion that the National Electric Construction Co., Ltd., intended to 
promote a Bill for the construction of electric tramways through 
the town in connection with a scheme joining Halifax with 
Huddersfield. A resolution was passed expressing general approval 
of the scheme. 


HNuddersfield.—The annual statement in regard to the 
Corporation's tramway undertaking shows that 2,892,991 uniis of 
electricity were generated, an increase of 113,726 over last 
year. The average generation cost per unit is ‘246d., as against 
'249d., and the average works cost per unit, including maintenance 
and materials used, is '273d. as compared with *271d. last year. The 
rolling-stock consists of 70 cars. The system of coal haulage has 
made satisfactory progress, and three firms are now having coal 
conveved direct by trucks from the Hillhouse coal shoots into their 
mills. The total traffic receipts from November ist, 1904, to Sep- 
tember 30th, 1905, amount to £63,223, an increase of £2,421 over 
the previous year. The number of miles run is 1,542,047, an 
increase of 19,128, and 12,012,505 passengers have been carried, an 
increase of 548,472. 


India,—LvcKNow.—Acecording to Indian Enyineering, 
the British Eastern Electric Power Co. has obtained a licence to 
construct an electric tramway in the Lucknow municipality, 
with a gauge of 3 ft. 6 in. The maximum speed is not to exceed 
8 miles per hour, and the maximum charge, 1 anna per mile. The 
company receives powers to supply electricity for lighting and 
power, for publie and private use, and is to pay a rental of one- 
fourth of the net profits in excess of 5 per cent. on the capital 
outlay to the Municipal Board. 


Leith.—The new electric tramway system was formally 
opened last week by Provost Mackie. Halfpenny fares have been 
introduced over the whole system. i 


London.—L.C.C.—The Highways Committee has recom- 
mended the Council to apply to Parliament for power to use a 
number of sites on the north and south of the Thames for the 
erection of sub-stations and car-sheds, and to apply to the B. of T. 
to amend the regulations so that trailer cars may be used in con- 
nection with the single-deck cars to be employed on the tramway 
subway from Southampton Row to the Strand. 

Tramways OVER THE BRIDGES.- The Court of Common Council 
has agreed to the widening of Blackfriars Bridge, subject to the 
L.C.C. obtainiug powers to run cars over Westminster and Black- 
friars Bridges vió the Embankment. The cost of any widening 
required on the southern approach to the bridge is to be paid for 
by the County Council, and the latter is to construct and pay the 
cost of a subway for foot passengcrs under the roadway at the 
northern end of Blackfriars Bridge, such subway to belong to and 
be maintained, lighted and policed by the Corporation. TheL.C.C. 
isalso to pay an annual rent for a wayleave over the widened bridge, 
while the City police have complete jurisdiction and control over 
the tramway traffic within the City boundary. Cars must not stop 
on the bridge or within 25 yards of the ends thereof, to set down 
or pick up passengers, and a space of 60 ft. between cars must be 
maintained. 

The Committee decided to refer the question to Sir Benjamin 
Baker, who will make a report as to the best method of widening 
the bridge 40 ft. 

BrERwONDSEY.— It was reported at the B.C. meeting on Tuesday 
that it had been definitely decided by the L.C.C. that the Bill for the 
electrification of the tram lines through Bermondsey and Deptford 
to Greenwich and Woolwich would be introduced in the Session of 
1907. The B.C. would not be asked to make any contribution to 
the cost of street widenings, &c. : 

METROPOLITAN District Rairnwav.—On Monday the last of the 
company’s steam trains were replaced by clectric trains, and now 
the only remaining steam engines in the tunnels are those hauling 
the L. and N. W. Railway trains. These will also disappear on 
December 1st. The electric service has been considerably accelerated 
in consequence of the change, but a much greater acceleration will 
become possible next month. 

During a thick fog on Tuesday night two electric trains came 
into collision outside Mill Hill Park Station. Some carriages were 
damaged, but fortunately there were no fatalities, and no serious 
injuries. 

Merthyr Tydfil.—The Electric Traction Co. has raised 
an important point in an appeal against the assessment. The com- 
pany contended that it should be rated strictly upon the receipts 
and expenditure basis just like gas works and railways, and it was 
eventually decided, after argument, that the rateable value should 
in future follow the balance-sheets. 


Mexico, —GUADALAJARA.—The Exports Co. of Guliso 
(capital 6,000,000 piastres), intends constructing an electric tramway 
line from Guadalajara to the Port of Chametu. 


North Wales.—Ata meeting of the North Wales narrow- 
gauge railway (Moel Tryfan undertaking) last week, a resolution 
was passed sanctioning a working agreement between the company, 
the Portmadoe, Beddgelert and South Snowdon Railway, and the 
North Wales Power and Traction Co., under which the Moel Tryfan 
undertaking of the company will be worked in perpetuity by the 
Portmadoc, Beddgelert and South Snowdon Railway Co. It was 
stated that by the arrangement the company would become an 
integral part of the through route between Portmadoc and Car- 


narvon, and'they,would be ‘able’ to compete with the’motorjtraffic 
and be able to'do without the assistance of the London and‘ North- 
Western Railway. 


South Lancashire.—A correspondent learns that the 
Salford. Corporation is contemplating continuing its tramway 
system from Pendlebury to Unity Brook, Kearsley, joining the 
Farnworth Council trams there. It will then be possible to ride— 
with half-a-dozen changes, on three or four different makes of cars 
—from Manchester to Liverpool, and vice versd. This excursion 


will appeal to people of leisure. 


Stourbridge.—The B.E.T. Co. has informed the U.D.C. 


that it intends ta apply to the B. of T. for approval to a transfer of 
the Kinver light railway undertaking to the Dudley, Stourbridge 
and District Electric Traction Co. 


Swanage.—The U.D.C. has decided to approve of an 
electric tramway scheme promoted hy a private company. The line 
will connect the town with Bournemouth. 


West Ham.—Last Friday the Mayor laid the foundation 
stone of the’ new electric tramcar depót at Greengate Street, 
Plaistow. 


Wolverhanipton.—In the annual report to the T.C. 
of the Tramways Committee, it is stated that the operation of 
the Lorain system during the last 12 months has been satisfactory 
in all respects, in spite of the severe atmospheric conditions to 
which it was subjected during last winter. The maintenance 
costs still remain at their former low level, and the total working 
costs of the tramways are said to be considerably below the average 
of towns where the overhead system isinstalled. "lThetotalrevenue 
has increased by £3,353. The receipts per car-mile, however, show 
a reduction of a little over 1d. as compared with last year. This is 
accounted for by the fact that during the past 12 months several 
routes and extensions have been added, which have not:proved so 
remunerative as some of the first routes opened, but the mileage 
has increased by 113,813 miles, and the cars have carried during 
that time 872,702 more passengers. 


TELEGRAPH AND TELEPHONE NOTES. 


Cardiff.—The Deputy Stipendiary of Cardiff (Mr. E. 
Milner Jones) who sat as arbitrator in a dispute between the 
General Post Office and the Cardiff City Council, has given his 
decision in favour of the Post Office authorities, with costs. The 
dispute was in respect of the laying of trunk telephone wires along 
the North Road within the city boundaries. The Post Office 
authorities desired to remove certain telegraph wires now on the 
poles, and to place them underground, and to carry overhead addi- 
tional trunk telephone wires between Cardiff and Pontypridd. Mr. 
Harpur, the city engineer, stated that the Council would not object 
to all wires being laid underground, but was averse to there being a 
number of wires above and others underground. 


Congo Free State.—The Burcau International at Berne 
officially announces the conclusion of an agreement between the 
State of Congo and the French Government on behalf of their 
Congo possessions, for the establishment of telegraphic connections 
and fixing the rates, and how they are to be divided between them. 

A new river cable has been laid in the Stanley Pool, connecting 
Kinchassa and Brazzaville, and the following oflices of the Congo 
State are open for publie service, viz., Boma, Matadi, Thysville, 
Leopoldville, Kwamouth, Lukolela, Irebu, Coquilhatville and 
Luki. 


East Indian Cables,—The Dutch East India Office 
announces that restrictions on telegrams for and from Sabang, 
Kotaradja and Olehleh (imposed on February 16th, 1904, by reason 
of the Russo-Japanese War) are now withdrawn. 


Milan and Venice.—The Chambers of Commerce of 
the respective cities have for some time past been engaged in 
negotiations to obtain a trunk telephone service; this is now 
arranged, and the Government will complete the line under 
guarantees to cover the working costs, by the City of Milan $ths, 
and by the City of Venice $ths. " 


Telephone Cable. — Permission was granted by the 
Thames Conservators on Monday to the National Telephone Co. to 
lay,subject to protective conditions, an armoured cable under Barking 
Creek, and two wires over the river at Weltje Road, Hammer- 
smith. 


Submarine Signalling.—The Elbe Lightship No. 1 
was fitted in September with an apparatus for submarine sound 
signalling. Trials have also been made with these signals, says the 
Morning Post, on board the German steamer Deutschland, from 
which the bell at the Outer Weser Lightship was located at a dis- 
tance of five nautical miles, while the noise made by the propeller 
of a large passing steamer was distinctly heard at a distance of 
14 miles, thongh the Deutschland was steaming 19 knots. The 
system should be of great assistance to navigation in foggy weather. 


Venezuela.— According to the Morning Post, the French 
Government are hopeful that the American Minister will eventu- 
ally induce President Castro to listen to reason. Should this 
expectation be unfulfilled, France will take other steps in concert 
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with the United States. On October 30th President Castro stopped 
cypher dispatches from the British and American Ministers and 
the French Chargé d'Affaires to their respective Governments, and 
they were held back 30 hours and then allowed to be telegraphed, 
the excuse for holding them being that no answer had been 
received to a communication from one of President Castro's 
Ministers to the principal official of the Cable Co., and that in the 
meantime the Government could not allow any message to leave the 
country. Formal protests have been lodged by the Ministers con- 
cerned, In a note since to the French Legation the Venezuelan 
Government declares that it will proceed with the cancelling of 
the French Cable Co.'s concession unless France withdraws her last 
note and the company undertakes to make satisfactory arrange- 
ments within eight weeks. The Morning Post Paris correspondent 
is, however, assured that the French Government would retaliato. 
President Castro then proposed to France to re-establish relations 
with M. Taigny if the demand for an apology is withdrawn, and to 
adjust the cable case by agreeing to return the concession to the 
French company if they will agree to certain things. 


Telegraphie Interruptions and Repairs :— 


CABLES, INTERRUPTED. REPAIRED. 
Trinidad-Demerara (No. 2.) .. Aug. 26, 1901 
Dominica-Martinique .. " May", 1902 
Bt. Lucia-Martinique May", 1902 š 
Cayenne-Pinheiro A Aug, 19, 1902 : 
Reissa-Issa (Yemen) ORDRE. Oct. 22, 1902 
Tarifa-Tangier .. Jan. 18, 1904 
Closed { Vladivostock- Nagasaki Feb.9, 1904 

Port Arthur- inii - Mar.9, 1904 
Jamaica-Colon Jan. 5, 1905 
Cadiz-Tenerif : July 20, 1905 
Cotonon-Grand Bassam | Oct. 4, 1905 
Medan-Olehleh Oct. 26, 1905 
Oran-Tangier-Cadiz Oct. 30, 1905 
Puerto Plata- ee Oct. 30, 1905 
Falmouth-Bilbao .. Oct. 31, 1905 

" LANDLINES, 
Puerto-Barrios .. July 28, 1902.. 
Kertch-Soutehoum . Sept. 9], 1904 .. 
Communication with Brazil via Galveston .. July 18, 1905.. 
Indo-European lines  .. - is . Nov. 9, 1905 .. Nov. 6 


Wireless Telegraphy —During the general strike in 
Russia, wireless telegraphic communication between Peterhof and 
Memel, a German town on the Baltic, was established by a 
German cruiser and two torpedo-boats. 

GxnMaNY.—The results obtained with the “System Telefunken ” 
having proved that it fulfils the requirements of the imperial post, 
the official stations between Borkum Riff lightship and the light- 
house at Borkum have been installed. The establishment of a 
connection between the Borkum lizhtship and the naval station at 
Heligoland has also been carried out. <A large station for the 
purpose of controlling the whole of the North Sea is now being 
installed at Norddeich near Emden, the preliminary work, viz., the 
foundations for the towers and the erection of the station house, 
having already so far progressed, that the building of the four iron 
lattice towers, 60 to 70 metres high, and the putting down of the 
machines, can be commenced. 

SWITZERLAND. - The Swiss War Department is installing two 
wireless telegraphic stations (System “ Telefunken ") for the inter- 
communication of the fortresses of Rigi-Schcideyy and St. Got- 
hard. This department has also purchased from the Gesellschaft 
fur Drahtlose Telegraphie, Berlin, several portable stations, which 
are regarded as especially suitable for mountainous country. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Brazil,.—December 16th. The municipal authorities of 


Sao Luiz (Maranhao), Brazil, are inviting tenders until December 
16th for the electric lighting of the town. 


Caledonian Railway.—November 16th. The directors 
invite tenders for stores for twelve months including :—- 

India-rnbher goods, &e. .- 

Asbestos and gutta-percha goods, balata belting, and packings (various). 

Telegraph appliances, telephones, &c. 

Electric lighting material and fittings. 

Specifications from Mr. Jas. Lorimer, Stores Superintendent, 
Meno Railway, Charles Strect, St. Rollos, Glasgow. 


Cape Town.—Nov ember 22nd. "Tenders are invited 
for the supply, to the Department of Posts and Telegraphs, of 
telegraph and electric light material. "lenders to the Chairman of 
the Tender Board, Control and Audit Office, Parliament. Street, 


Cape Town. A notice appeared in the Cape of Good Hope 
Government Gaztte, for October 3rd. 


Cardiff.—November 27th. Battery, booster, 
generators and switchboard, tor the 
" Official Notices " to-day. 


engines, 
Whitchurch Asylum. See 


Dublin.—November 27th. Dublin. United Tramways 


Co. 118967, Ltd., want tenders for general stores for one year. See 
" Official Notices " to- -day. 


Ebbw Vale.—November 25th. Free wiring and supply 
of incandescent lamps for the U.D.C. See ''Official Notices” 
to-day. 


Leith.—November 11th. The School Board invites 
offers for an electric light installation at Bonnington Road Public 


School. Specification, Mr. George Craig, architect, 85, Duke Street, 
Leith (£1 deposit). 


Leyton.—November 16th. Engines with condenser; 
cooling tow er, for the U.D.C. See “ Official Notices" Nov. 3rd. 


Macroom.—November 10th. The U.D.C. invites ten- 
ders for lighting the streets of the town by electricity or acetylene 
gas. | : 


Rawtenstall.—November 19th. 


Electric wiring and 
fittings for the New Free Library. 


See “ Official Notices ” to-day. 


Spain.—November 27th. The Spanish Ministry of 
Public Works is inviting tenders until November 27th, for the 
construction of an electric tramway in Madrid, from the Ronda de 
Valencia to the Gloricta del Puente de Toledo. Particulars may 
be obtained from, and tenders are to be sent to, La Direccion 
General de Obras Publicas, Madrid. 


Torquay.—November 20th. One combined 250-kw. 
D.C. traction and 75-kw. ac.. steam generator set; one 200-Kw. 
motor-generator; reversible booster; battery and switchboard for 
the T.C. Sve “ Official Notices” to-day. 


Turkey.—The Turkish Post and Telegraph authorities 


in C8nstantinople are in the market for the supply of 3,000 metres 
of seven-conductor telegraph cable. 


Walthamstow.—November 24th. Stores for the clec- 


tricity and tramway departments for twelve months. Sec “ Official 
Notices” November 3rd. 


CLOSED. 
Bury and Manstield.—The British Westinghouse Elec- 


tric & Manufacturing Co., Ltd., have received an order from the 
Corporation for six tramcars, with complete electrical equipment. 
The same firm is also supplying six tramcars and electrical equip- 
ments for the Mansficld and District Light Railway Co. 


Durban. Natal.—The Council has approved of the 


tender of Mr. C. W. Sully for 200 incandescent street brackets, at 
14s. 3d. each (net). 


Leyton.—The U.D.C. has accepted the tenders of the 


. Stirling Boiler Co. and the Tudor Accumulator Co., Ltd., for the 


supply of plant, &c., 
tramways. 


London.—The Highways Committee of the L.C.C. have 
received the following tenders for the supply and laying of high 
and low tension cables for the tramways between St. George's 


Circus and Wandsworth, and for lines at Lewisham, Greenwich, 
and other places :— 


required for the electric supply to the 


l.—Hianu Tension CABLES. 
Western Electric Co. 


(recommended) £20,049 16 O0 
Siemens Bros. & Co. .. js zs 2e in T .. 20,67016 6 
Henley's Telegraph Works Co. "e va b. Eu . 90.19 6 6 
British Insulated and Helsby € 'ables ud - - .. 2100016 3 
Callender's Cable and Construction Co. .. - es s s mage 5 O 
W. T. Glover & Co. ve ge a p. ee ce. ual 9 "7 
National Conduit and Cable Co. 21,8004 10 O 
St. Helens Cable Co. .. 21,950 10 O 
Société d'Exploitation des Cables Electriq ues (incomplete tender) 24,664 10 6 

2.—Low TENSION CABLES AND FEEDER PILLARS. 

W. T. Glover & Co. (recobumenaed) £37,860 0 O 
British Insulated and Helsby Cables 88,060 15 10 
Henley's TelegraphiWorks Co. .. 38,154 13 9 
Siemens Bros. & Co. .. 88541 0 9 
Western Electric Co. 38,628 7 7 
Callender's Cable and Construction Co.. 89,2315 O 
St. Helens Cable Co. .. : us i m is .. 40,5610 5 
National Conduit and Cable Co. T (incomplete tender) 40,197 0 O 
Société d'Exploitation des Cables Electriques (incomplete tender) ` 45,169 5 O 


The firm of W. T. Glover & Co. proposes to sub-let the manu- 
facture of the cables. 


BaTTERSEA.—-The B.C. has placed an order with Messrs. Cochrane 
and Son, at £170, for work to vet rid of the accumulation of mud in 
the pipes in connection with the condensing plant; apd has accepted 
the tender of Mr. J. B. Garnbam to purchase scrap copper at the 
central generating station, at £68 5s. per ton; also the tender 
of Messrs. Oswald & Son to purchase scrap iron, at the rate of 
20s. and 38s. per ton. 


BrRMONDSEY.—The B.C. accepted on Tuedsay the following 
tenders for the supply of coal to the generating station :-— 


Mr. Chas. Franklin, * Shipley Peas,” 14s. per ton. 
Messrs. Hinchliffe & Co., ** Bwllfa,'' 20s. per ton. 


The Council has also placed an order, at £86, with Mosmrw. 
Crompton & Co. to connect up the reversible booster. 


(Continued on page 770.) 
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ELECTRICITY IN THE LONDON HOSPITAL. 


THE London Hospital, well-known to all who know White- 
chapel Road, is the largest hospital supported by voluntary 


contributions in 
the United King- 
dom. Her Majesty, 
Queen Alexandra, 
is the President, 
and ‘the Hon. 
Sydney. Holland is 
the chairman -of 
the Governing 
Board ; the secre- 


tary is Mr. E. W.. 


Morris. The Hos- 
pital maintains 
nearly 1,000 beds ; 
* nevertheless, as 'it 
is a free hospital, 
and serves the 
needs of an enor- 
mous population, 
its resources are 
by no means in 
excess of the de- 
mands upon them. 
The cost of its main- 


Hospital has recently been almost entirely rebuilt, at 
a cost of £400,000, on the most modern and scientific 


INTERIOR OF THE TRANSFORMING STATION, 


Finsen: LIGHT APPARATUS 


H 


t 


tenance is £90,000 a year, tor the bulk of which it is 
dependent upon the generosity of the public. The 


FOR THE TREATMENT OF LUPUS. 


lines. 

The electric 
lighting and power 
installation was 
commenced in 1900, 
and the work has 
been going. on. ever 
since ; the »instal- 
lation is now 
practically. com- 
plete, and com- 
prises nearly 6,000 
lights and. about 
100 : motors, . As 
this is the largest 
and most im- 
portant installa- 
tion of its kind 
in this country, 
a brief .account 
of its leading 
features may be 
of interest to our 


readers. 


- The whole of the electrical work has been carried out to 
the designs and specifications and under the supervision of 


a 
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Mr. H. J. Wagg, of 15, Great George Street, Westminster, 
who has had unique experience in this class of installation, 
and is responsible for the design of a large part of the special 
apparatus and fittings in use throughout the Hospital. 

The bulk of the 
wiring has been 
carried out by the 
Alliance Electrical 
Co., of London and 
Birmingham; the 
Out-Patients' De- 
partment was wired 
by Messrs. Strode 
and Co., of London. 
Needless to say, 
the workmanship 
is everywhere of 
the highest class. 
Most of the wir- 
ing is in screwed 
steel tubes or 
galvanised iron 
barrel, the latter 
being used where 
the tubes are 
buried in the wall 
or floor. The 
new Nurses Home, 
which adjoins the 
Hospital, contains 
about 700 lights, 
and has been 
wired in wood 
casing, most of 
the wires being 
concealed in specially prepared picture mouldings and 
architraves. 

In order to ensure that lamps of the correct candle-power 


STOPPING ROOM IN THE DENTAL DEPARTMENT, SHOWING THE 
SUSPENDED? ELECTRICAL “ DENTAL ENGINES.” 


shall be used in every room and ward, they are provided 
with caps of a different shape for each rating, and the 
holders are made to correspond therewith. Thus no one buv 
the electrical staff of the Hospital can alter the candle-power 


X-RAY APPARATUS FOR RADIOGRAPHY. 


available at’ any point, and they only by changing the holder. 
This is a very important and necessary precaution. o: Mo? 

A number is affixed to each switch, corresponding with a 
number on the fuseboard with which it is connected, so that 
in the event of the 
failure of any light 
it is an easy matter 
to identify and 
examine the fuse 
controlling the 
circuit upon which 
ib is run. ! 

The general 
illumination of the 
wards is provided 
by means of. three- 
light -è elusters 
suspended in the 
middle of the rooms, 
and each cluster 
is controlled | by 
three switches. 
The latter are so 
arranged that one. 
two, or three of 
the lamps can 
be simultaneously 
alight, or one 
lànp connected in 
series with two 
in parallel, giving 
a subdued- illumi- 
nation of less than 
1 c.P., which suffices 
for all ordinary 
purposes at night without interfering with the comfort of 
the patients. 

In addition to the central clusters, a bracket lamp is hung 
on the wall near almost every bed, connected, with one of 
Messrs. Lundberg's new combined switch-plugs; the 
bracket can be unhooked from the wall and stood on a chair, 
or held over the patient. 

Each ward is also provided with a portable reflector 'amp 


ELECTRIC BATHS FOR FaRADIC AND GALYANIC, TREATMENT, 


of 16 C.P., for use when examiring a patient ; if the patient 
is asleep, a resistance in the handle of the fitting can be 
switched into circuit, so that the lamp gives only about 1 C.P., 
thus avoiding any risk of waking the patient. 
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Portable trolleys are provided for administering faradic, 
galvanic and X-ray treatment in the wards; these are all 
worked off the bedside plugs. 

The ordinary supply for lighting, at 210 volts, is derived 


Te rete ato - 


--— — -— 


y 


TunkE-PHasE ROTARY CoxvERTER?AND(UINDUCTION, CoILs, CAUTERY, CoMMUTATOR, FAND. GALVANO- 
FARADIC SWITCHBOARD. 


from the Stepney Borough Council's direct-current mains, 
the circuits being arranged on either side of the three-wire 
system. This pressure, however, is unsuitable for use in 
connection with surgical apparatus, and in order to provide 
not only for these purposes, but also for emergency lighting 
in the event of a 
failure of the 240- 
volt supply—a most 
important considera- 
tion in the case of an 
operating. theatre—a 
storage battery of 
600 ampere-hours' 
capacity at 12 volts 
has been installed in 
the .main building. 
This battery is charged 
by a motor-generator 
of the Crocker- 
Wheeler Co.'s make, 
giving. 60  amperes 
at 15 volte, and situ- 
ated in a cupboard 
near the operating 
theatres. 

The 12-volt supply 
is a great  conve- 
nience, and being 
derived from a cen- 
tral point, it has the 


advantage of doing 
away with the 
numerous portable 


batteries which would 
otherwise be required. 
The current is 
used for energising 
cautery burners, 
cystoscopes, forehead 
lamps, electro-magnets 
for removing- particles of iron from the eye, for emergency 
lighting and for electric bells. 

A very neat and compact apparatus, illustrated on ip. 768, 
is fixed\in each theatre, and ;hangs near the operating table 
at-a height of a. little: more than 6-ft. from {the floor.;; This 


- 


NEW X-RAY 


fitting contains resistances for the cautery and various lamps 
supplied from the 12-volt mains, a voltmeter showing the 
operator what pressure he is using on these lamps, a and five 
wall-sockets of different sizes : one for 240-volt lamps or a 
small motorfor drilling 
bone; one for lamps 
on the 12-volt supply ; 
one for ordinary 
cauteries ; one for 


pde Poser specially large cauteries 
iu, i jJ! "m 3 7 taking about 60 am- 
2 peres, and one for 


a 4-H.P. motor used for 
sawing bone, or for 
large drills. The resis- 
tances are regulated 
by means of sliding 
rods ending in rings, 
which may be seen 
under the fitting, and 
the flexible wires are 
kept out of the way 
of the operator by 
means of a special 
spring attachment. 

In the Out-Patients 
Department electricity 
is very extensively used 
for a variety of pur- 
poses. Besides the 240- 
volt and 12-volt sup- 
plies, which are taken 
to most of the rooms, 
several of the latter 
are provided with a 
70-volt supply derived 
from an E.C.C. rotary transformer, which gives 200 amperes 
and runs practically all day; this, with a 600-ampere- 
hour 12-volt battery and a motor-generator for charging the 
latter, is installed in a small transforming station on the roof 
(illustrated on p. 765). 
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APPARATUS FOR MEASURED TREATMENT. (V) 


The most important department is, of course, that 
which is devoted to the treatment of lupus by means 
of the Finsen light; this was the first of its kind to be 
started in this country, and was founded by Her Majesty 
Queen Alexandra (then Princess of Wales), in 1900. 
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(i Since that date the department has been entirely reorganised, 
and an additional lamp, the gift of Sir Alfred Harmsworth, 
has been installed. Each of these large lamps treats four 
patients at a time, as shown in the illustration on p. 765. 
There are also four small lamps, two of which are of very 
recent introduction, each capable of treating one patient ; 
one of these is seen in the illustration. All the lamps in 
this department are supplied with current at 70 volts. 


X-RAY APPARATUS. 


Various other diseases of the skin are treated in the 
adjoining rooms with high frequency currents and X-rays. 
Dr. Sequeira, who is in charge of the Finsen light depart- 
nent, has recently introduced a new apparatus whereby, for 
the first time, it has been made possible to apply X-rays 
with a high degree of precision ; this apparatus is illustrated 
on p. 767. The switchboard is fitted with instruments 
for measuring the primary current going to the induction 
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Moron-DRIvEN Sopa WATER MACHINE AND MiNciNG MACHINE. 


col, and carries also a motor-driven — circuit-breaker , 
of the mercury type, to which is attached a regulating ^ 
dial and automatic cut-off. The dial can be set 
to any prescribed total number of interruptions, at 
any desired rate per second, and automatically cuts 
off the current when the dose is completed. The 
current in the secondary cireuit—that is, through the: 
tube itself—is also measured directly, and the quality of the 
tube is ascertained by means of a diaphragm provided with 


a number of disks of metal of various thicknesses, in such a 
way that at any future date, and with any tube, a given effect 
can be reproduced to a high degree of accuracy. Hitherto, 
although an operator could acquire by experience an approxi- 
mate knowledge of the results he was likely to obtain under 
certain conditions, it was impossible for him either to record 
the conditions with precision, or to communicate his personal 
experience to others; now, through the application of 


MOTOR-DRIVEN MACHINES IN THE LABORATORY. 


scientifie method, of which the fundamental characteristic is 
measurement, to the subject, i& has become possible for the 
physician to write out a prescription for the dose of X-rays 
required, with full confidence that his assistants will be able to 
administer it in quantity and quality precisely as he dictates. 
The full meaning of this important advance will be better 
appreciated if we point out that in the treatment, for 
example, of ringworm, which is at present being reduced to 


SPECIAL FITTING FOR OPERATING THEATRE. 


an exact science at the London Hospital, an error in defect 
will result in failure to remove the whole of : the hair affected 
with one application of the rays, while an over-dose will result 
in the destruction of the hair follicles, and therefore, 
permanent baldness. Now it has become possible by means 
of a single operation to remove the whole of the hair on 
the diseased part, with the certainty that it will grow again, 
and without affecting the adjoining parts. The operator 1$ 
shielded from the direct action of the X-rays by means of 
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lead glass plates, and in the same way the action of the rays 
is confined to a region of any desired area. The apparatus, 


we may add, is made by Messrs. A. E. Dean & Co., of London. : 


An ordinary X-ray equipment is shown in the illustration on 
p. 768 ; this is constantly in use for the treatment of diseases 
of the skin. 

The radiographic or skiagraphic department occupies 
several rooms, of which we are able to show one only, dark 
rooms being naturally ill-adapted for being photographed. 
Our illustration (p. 766) shows the large frame which is 
used for the localisation of foreign bodies, fractures, diseased 
portions, &c., in the human subject ; an X-ray tube may be 
geen suspended over the operating table, and another beneath 
it, radiograms from the two opposite points, by using the 
upper: table, enabling the depth of the shadow-producing 
substance to be determined. This department is in the 
charge of Mr. Harnack, whose name is à household word 
with radiographers. a 

Other rooms are utilised for the accommodation of 
apparatus for the application of faradic and galvanic cur- 
rents, three-phase and single-phase alternating currents, and 
static electricity. Electric baths for arms and legs, and electric 
' plunge baths are included ; the former may be scen in the 
illustration on p. 766. The use of faradic and galvanic cur- 


rents presents no novelty, but the employment of three-phase | 


currents is entirely new and special to the London Hospital, the 
apparatus having been made to the designs of Dr. Morton, 
‘who controls this department. Our illustration on p. 767 
shows the apparatus in question, consisting of a rotary 
converter and a set’ of. three induction coils, with 
regulating apparatus; the switchboard on the right 
hand is of the ordinary galvano-faradic type, and the 
apparatus on the wall adjoining it is another new 
device of Dr. Morton’s, which we shall describe later. . The 
use of three-phase currents is a development which will, no 
doubt, surprise our readers. It certainly shows that the 
London Hospital does not hesitate to take advantage of every 

ible means to mitigate the sufferings:to which so many of 
us are liable. The converter is fed direct from the 240-volt 


mains, but runs very slowly, giving frequencies variable at - 


will from 2 to 5 or 6 cycles per second ; the currents are led 
through the primaries of the three induction coils, the 
secondaries of which slide over the primaries so as to provide 
a wide range of regulation. A milliammeter is connected in 
series with one of them. .The special uses of the three-phase 


currents are in the treatment of affections of the internal 


organs, the application being made by means of three elec- 
trodes, forming with the body a kind of delta system, and 
causing the currente to flow in varying directions through 
every part of the interior. Valuable results have already 
been obtained with this apparatus. 

The other apparatus above mentioned consists of a disk 
with copper segments fixed round its circumference, of which 
each alternate one is dead, whilst the intervening segments 
are connected alternately to the positive and negative poles 
of the 240-volt mains through. suitable resistances. Two 
brushes bear upon the circumference cf the disk, and can be 
moved relatively to one another. With this apparatus rectan- 
gular wavesof alternating polarity are obtained, somewhat after 
the fashion of the secondary or faradic current derived from 
an induction coil, but with this fundamental difference, that 
the frequency, duration, and intermittency of the current, as 
well as its strength, are all under perfect control. Here 
again, it will be seen, the principle of exact measure- 
ment has been introduced, with remarkable results. By 
suitable adjustment, Dr. Morton has found it possible to 
contract a muscle entirely without pain—an important 
feature, for example, in the treatment of young children, 
many of whom cannot be treated without the use of 
anaesthetics, on account of the painful sensations due to the 
induction coil commonly used. This, of course, is only one 
of the many advantages gained by the use of the apparatus ; 
the frequency can be varied up to 300 or 400 alternations 
per second, and every “ingredient,” so to speak, can 
be varied at will, or reproduced with certainty and 
exactitude, thus rendering the operator independent of 
the vagaries of the induction coil with its troublesome con- 
tact-breaker. | 
Tbe remaining apparatus in this department consiste of a 
12-volt cautery, shown in the figure, a large Wimshurst 


machine, and a motor-generator giving sinusoidal alternating 
currents (now being replaced by a new one). 

Two Dowsing heat baths are fixed in the basement. In 
the Aural department a large number of special focus lamps 
are used, and numerous 12-volt cauteries. The Dental — 
department, which is illustrated herewith (p. 766), is equipped 
with five electric motors, four of which are used for driving 
dental “ engines,” those instruments of torture, and one for 
sharpening instruments. The former are controlled by foot 
regulators, seen in the illustration. Tilting suspended 
lamps and fixed lamps on the operating tables are provided. 
For the Ophthalmic department. a large number of special 
examining lamps have been supplied by Messrs. Curry and 
Paxton ; these are arranged so that the light can be thrown 
in any desired direction, and they are provided with resis- 
tances by means of which its intensity can be varied from 1 
to 32 C.P. l | 

The large waiting hall for the out-patients, which pro- 
vides accommodation for about 800 people, is lighted by 
means of six are lamps, supplied by the Westminster Engi- 
neering Co. | P o ge 

Turning to the heavier applications of electricity, in 
addition to six hydraulic lifts and a large number which are 
worked by hand, there are six which are electrically operated. 
Four of these are of Messrs. Waygood's make ; one was sup- 
plied by Messrs. Crompton & Co., Ltd., and one, which is 
being installed in the new Nurses’ Home, was made by 
Messrs. J. Richmond & Sons, and is of their new 
« Richmond-Carey " automatic press-button type. Nearly 
all the medicines, pills, lozenges and tablets re- 
quired for use in the Hospital are made on the 
premises, the dispensary laboratory being provided with 
15 machines for this purpose; these are driven by two 
E.C.C. motors, one of 10 and one of 15-H.P. We give a 
view on the opposite page showing the latter driving & 
length of shafting. Another view shows the soda-water 
machine, which is worked by an E.C.C. 5-H.P. motor, in a 
separate room. 

A largerefrigerating plant is provided, closeto the mortuary ; 
this is driven by a 13-H.P. E.C.C. motor, and, besides circu- 
Jating cold air through the mortuary, manufactures ice for use 
in the ‘hospital. In the kitchen there is a large mincing 
machine, driven by a 4-H.P. motor, as shown in the illus- 
tration on p. 768. A small motor is also provided to drive 
a machine for grinding and polishing the knives. The 
laundry is one of the largest private laundries in this 
country, dealing with about two million pieces annually ; 
it ig for the most part worked by steam, but the blowers 
which circulate air through the drying closets, having to 
work ‘longer than the other machinery, are driven by two 
4}-u.p. electric motors. In the room where the surgical 
instruments are kept, a 2-H.P. motor is installed for grinding 


and polishing them ; and in the sterilising room, in addition 


to a steam steriliser for general work, there is an electric 
steriliser for catgut. The remainder of the motors, number- 
ing about 85, are used for driving ventilating fans of various 
BiZes. | 

It will be seen that the electrical equipment of such an 
establishment as the London Hospital forms an installation 
of no mean magnitude and of the most varied scope. In 
fact, the Hospital is the largest single consumer of the 
Stepney Borough Council's electricity department, and 
obtains its supply on the maximum demaud system at 8d. 


and 1d. at an all-round price of no more than l'6d. per 


unit; moreover, arrangements are now being made whereby 
ib is hoped the price will be reduced to less than 1}d. 
per unit next year. The supply is derived from the 
mains at several points, but to guard against a total 
failure of supply, the question of putting down 
a steam dynamo to act as & stand-by is under 
consideration. The reason why a complete generating 
plant has not been installed appears to be the very low 
inclusive price charged by the Council. Mr. E. Delerset 
is the chief electrician. To him, to the consulting engineer 
(Mr. H. J. Wagg), and to every member of the hospital staff, 
visiting or resident, with whom it has been our good 
fortune to come into contact, we tender our sincere thanks 
for the ready courtesy which was invariably extended 


towards us. 
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CONTRACTS CLOSED. 


(Concluded from page 76A.) 


Mexico.—The Railway and General Engineering Co., 
Ltd., Nottingham, have received an order for one of their Brown- 
Crosta patent electrically-driven tramway rail grinders to be 
supplied to the Mexican Tramways, Ltd., through the consult- 
ing engineer, Mr. Fearnside Irvine. 


Pontypridd,—The D.C. has accepted the tender of the 
Brush Co. for the new o-erhead equipment, and that of Messrs. 
Henley & Co. for the cable laying on the 'l'redsfod route. 


Ramsgate.—The local Electric Supply Co. has secured 
the contract for installing the electric light in St. Mary's Church. 


Reigate.—The T.C. has accepted the tender of the 
General Electric Co., Ltd., for the maintenance of meters at 4s. 
each for the first year, and 3s. for the second. 


Salford.—The T.C. has accepted the tender of the 
Sturtevant Engineering Co., Ltd., for the supply of motor starters. 


Stoke-on-Trent.—The B.G. has accepted the tender of 
Messrs. Blackburn, Starling & Co., Hanley, for re-wiring the Cottage 
Homes and portions of the Workhouse for the electric liebt, at 
£266, and that of the Hart Accumulator Co., Ltd., for renewing 
battery at the workhouse, Newcastle, Staffs., with 114 of their 
standard lighting type cells, at £258. 


FORTHCOMING EVENTS. 


— ——— —— 


To-day's Events (Friday, November 10th).—At R p.m. Physical Society. Meet- 
ing at Royal College of Science. Mr. James Swinburne on ** The 
Question of Temperature and Efficiency of Thermal Radiation.” 


.Baturday, November 11th.—At 7.30 p.m. Birmingham and District Electric 
Club, at Colonnde Hotel. Discussions on “ Direct v. Alternating 
Current Motors," led by Mr. J. A. Jeckell; “ Copper vr. Carbon 
Brushes," led by Mr. W. Smith ; ‘ Telegraphs and Telephones,” led 
by Mr. W. H. Whitehouse. 

Monday, November 13th.— Institution of Mechanical Engincers (Graduates). 
Mr. E. Barrs, on ** Boiler-House Practice and Design.” 

Tuesday, November lith.--At8& pam. I.E.E. (Glasgow). Meeting at the Insti- 
tution of Engineers and Shipbuilders. Inaugural Address by Mr. 
J. M. M. Munro. 

At 8 p.m. Institution of Ci il Engineers. Paper by Mr. J. A. Baner 
“On Waterways in Great Britain," for discussion. 

Wednesday, November 15th.—At 8 pin, Society of Arts. Inaugural Address by 
Sir Owen Roberts. . 

At 7.30 p.m.  L.E.E. (Opening Students’ Meeting.) Mr. W. M. Mordey 
on “Some Aspects of Electric Traction.” 

Thursday, November 16th.— At 8 p.m. Rugby Engineering Society. At Benn 
Building. Messrs. J. Brierley and T. Robertshaw on * The Genera- 
tion of Stern.” 

At 8.30 p.m. Chemical Society Mecting. 

Friday, November 17th.—At 7.30 p.m. LE.E. (Manchester), Opening Meeting 
at the Grand Hotel. Address by Chairman, Mr. S. L. Pearce. 
Smoking Concert to be held ut the close of the Address. 

At 8 p.m. Electro-Hamnonic Society Concert (Ladices’ Night) in the 
King’s Hall, Holborn Restaurant. i 

At 8 p.m. Institution of Mechanical Engineers at Storey's Gate Reading 
and discussion of the Seventh Report to the Allovs Researeh Com- 
mittee “On the Properties of a Series of Iron-Niekel-Manganese- 
Carbon Alloys," by Dr. H. C, H. Carpenter, Mr. R. A. Hadtield and 
Mr. P. Longmuir. 3 

Saturday, November I8th.—At 7.50 p.m. Glasgow Technical College Scientific 
Society, Mr. A. M. Downie on * The Commercial Efticicney of Prime 
Movers.” 

Wednesday, November 22nd.—I.E.E. (Birmingham). At the University. 
Address by the Chairman, Prof. R. Threlíia!!, F.R.S. 

During November.—Tramways nnd Light Railways Association. Lecture on 
“The Paving of Roadways.” Visit to Holborn and Strand Subway. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tux following orders are issucd :— 


Monday, November 13th.— A" Company, recruit drill 6 p.m. Technical 
instruction (for alb 7 p.m. 

Tuesday, November 14th,.— Medical examination and enrolment of recruits 
7 pin... " B" Company, technieal instruction 7 p.m, 

Thursday, November 16th.- ** C" Company, technical instruction, '* A" Badge 
men and reeruits 7 pan. 

Friday, November 17th —** D ” Company, technical instruction 6 to 10 p.m. 

Saturday, November ]8th.—HRefreshing cotfrse technical instruction, N.C.O.s 
“AT and DU Companies, commencing at 3 pan. 


J. H. 8. Pirinrira, Captain. 
For O.C.E.E.R.E. (V.) 


London Traffic Board.—It is stated by the Exchange 
Telegraph Co. that the Government propose to take steps to intro- 
duce a Bill next Session for the establishment of a Traffic Board 
for London on the lines recommended by the Royal Commission. 
The Board of Trade have been asked to consider whether any 
schemes for new railways in London will be allowed to proceed 


during the coming Session, the 15th inst. being the last day upon 
which notice can be given by the promoters. 


PROVISIONAL ORDERS. 


As we go to press we have received the following important com- 
munication from the Board of Trade. Its tendency is most salutary ; 
our only regret is that it did not come ten years ago! 


November 7th, 1905. 
* ELECTRIC LIGHTING Acts, 1882 AND 1888. 


“Iam directed by the Board of Trade to state that their attention 
has been called to the large number of instances in which they have 
in recent years found it necessary to revoke provisional orders 
which have been obtained by local authorities under the Electric 
Lighting Acts, or in which local authorities having obtained pro- 
visional orders have entered into agreements with companies for 
carrying the order into effect, these agreements being in many 
cases ultra vires, or at least of doubtful validity. 

“It appears to the Board that it is undesirable that a local 
authority should apply for a provisional order without having a 
definite intention of exercising the powers under the order when 
obtained, and in future the Board will not be prepared to grant sm 
order to a local authority unless they are satisfied that the powers 
willbe exercised either by the local authority themselves, or in 
exceptional cases by a company (to be named in the order) where 
special power is taken to transfer to the company within a limited 

eriod. 

P. I am at the same time to state that the Board have observed 
that there is a growing practice for individuals or unregistered 
companies or firms to apply for provisional orders under the Electric 
Lighting Acts. In uch cases the Board, having in view the unde- 
sirability of individuals or unregistered bodies exercising statutory 
powers involving the breaking up of streets, have inserted in the 
order, as granted, a provision that the powers under the order shall 


` not be exercised unless within a fixed period they are transferred to a 


registered company approved by the Board. 

cases the company is named in the order. 
“This procedure has proved to be unsatisfactory and inconvenient; 

in some cases the orders have lapsed by reason of the grantees being 


In the majority of 


. unable to form a company with a capital sufficient for the purposes 


of the undertaking, and in others the submission to the Board of 
the proposal to transfer has been postponed to so late a date as to 
leave insufficient time for the due consideration of the matter. 

“ In these circumstances the Board have decided that, in regard 
to any future application of this nature, they will require that the 
proposal to transfer shall be submitted to the Board not less than 
three months before the expiration of the period fixed by the order 
for the completion of the transfer. 

“Tam, your obedient servant, 
"T. H. W. PELHAM.” 


NOTES. 


Proposed “Archibald Head" Memorial.—We are 
asked to announce that it has been decided to raise a fund in 
memory of the late Archibald P. Head, who met his death in the 
*" 20th Century, Ltd.," train in America. For this purpose a small 
Committee with Sir Alexander B. W. Kennedy as chairman has 
been formed to raise a fund to establish a gold medal or scholarship 
in connection with the engineering department, University College, 
London. ‘There are, no doubt, among our readers a number of 
friends and old college students of the late Archibald Head, whose 
present addresses the Committee has not been able to obtain, but 
who would be glad to avail themselves of the opportunity of doing 
something to perpetuate his memory. "They should send their con- 
tributions for the above fund either to the hon. treasurer, Mr. C. T. 
Millis, Borough Polytechnic, London, S.E., or direct to Messrs. 
Hoare, bankers, 37, Fleet Street, “for the Archibald P. Head 
Memorial Fund Account.” 


British Motor Boat Club,—The first annual dinner of 
the British Motor Boat Club will be held at the Hotel Cecil, on 
Friday, December 1st. 


The British Science Guild.—We are informed that 
the inaugural meeting of the British Science Guild has had the 
effect of largely increasing the list of applications for {membership. 
Sir Norman Lockyer desires it to be known that would-be members 
should apply for particulars to the hon. secretary, 16, Pen-y-Wern 
Road, S.W. 


A Consulting Engineer's Fees.—A difference between 
Mr. H. F. Parshall and the Newport Corporation as to the former's 
claim of £688 1s. for services rendered and expeuses, has been 
settled by Mr. Parshall's acceptance of a cheque for £450 in full 
settlement. 


An Electrical Engineers’ Dance at Manchester,— ^ 
dance is being organised by a number of the leading electrical men in 
the Manchester district. It is to be held at the Midland Hall, 
Manchester, on Friday, December 15th, and tickets, which are one 
guinea each, inclusive of supper and wine, can be obtained from 
any member of the General Committee, which is constituted as 
follows, the Executive Committee being indicated by asterisks :— 
Messrs. *L. Andrews, C. B. Auel, S. E. Bastow, M. B. Cottrell, 
E. A. Claremont, W. P. J. Fawcus, R. Loraine Gamlen, F. C. 
Gibbons, Dr. E. Hopkinson, N. Kilvert, H. S. Loud, *G. F. Metzger, 
B. L. Pearce, *R. O. Ritchie, Dr. Schuster, *F. Sells, *C.!D. Taite, 


Vol. 57. No, 1,459, NovEMBER 10, 1905.] 


*B. Thomas, S. J. Watson, A. P. Wood. Mr. G. W. Lowcock, of 
57, King Street, Manchester, is acting as honorary secretary, and 
Mr. F. A. C. Leigh, 78, King Street, Manchester, is treasurer. 
The ErrcrRICAL Review heartily wishes the organisers of the 
movement, and all of its local friends who are interested therein, 
a most complete success in their ettorts. If we may judge from the 
constitution of the committee—which is representative of pro- 
fessional, manufacturing and trading sections of the electrical 
undertakings of this important centre—then the success of the 
Electrical Engineers’ Dance at Manchester is sure to be all that can 
be desired. 


Entertainment of Kindred Institutions by the 
Institution of Electrical Engineers.—We learn from the secre- 
tary (Mr. G. C. Lloyd) of the Institution of Electrical Engineers 
that arrangements bave been set on foot by the Council of the 


Institution to entertain next year the kindred Institutions in 


Europe and America who, as it will always be remembered, have 
shown such lavish hospitality to the members during their visits 
abroad. Official invitations to visit Great Britain as guests of the 
Institution have been sent to:— 


The American Institute of Electrical Engincers ; 
The Canadian Electrical Association ; 

The Associazione Elettrotecnica Italiana ; 

The Elektrotechnischer Verein ; 

The Verband Deutscher Elektrotechniker ; 

The Schweizerischer Elektrotechnischer Verein; and 
The Société Internationale des Electriciens. 


The date for the arrival of the foreign guests has been fixed for | 


the last week in June, 1906, and the visit will probably extend 
overabout a fortnight. The programme exists, of course, in outline 
only as yet, but the present idea is to spend about one week in 
London, which will give an opportunity to the guests to see the 
new electrical developments and to make excursions in the neigh- 
bourhood. It is then proposed to make a tour through some of the 
principal industrial centres in the United Kingdom, to visit works, 
and to provide local entertainments for the visitors. 

Those who took part in the various foreign tours are labouring 
under a debt of gratitude to their quondam entertainers which may 
now be suitably acknowledged, though it can hardly be repaid. It 
is to be hoped that every member who can even in the smallest 
degree contribute to the enjoyment, instruction and general well- 
being of the visitors will put forth his utmost endeavours to this 
end, The British electrical industry, as a whole, has profited 
abundantly by their whole-hearted hospitality, and it will be a 
point of honour to 8ee that our guests are received and entertained 
in a fashion which, while it could not possibly excel the former, 
shall at any rate not fall far behind, and shall be worthy of those 
hospitable traditions upon which Britons have always prided them- 
selves. 


Shock Fatality.—It is reported that a fatal accident 
occurred on Saturday at the power station of the Hammersmith 
Borough Council's Electricity Department, Fulham Palace Road, 
S.W. An electrician, named Arthur T. Boswell, aged 24 years, was 
engaged at work when, by some means, he received a shock at 2,500 
volts, and was killed. Several fellow mechanics were witnesses 
of the occurrence. . 

At the inquest it was ‘stated that deceased went to the distri- 
butor board to remove an ammeter. According to instructions, 
when working in * danger zone," he was supposed to wear rubber 
gloves and stand on a rubber mat to completely insulate himself, 
but instead of doing so he tried to remove the ammeter without 
wearing the gloves and standing with one foot on the mat and one 
on the stone floor. This caused an “ earth,” and as soon as Boswell 
turned the key to remove the meter he received a shock, and died 
almost instantly. Dr. Townsend said the only external injury was 
a burn onthe right hand where he had clutched the key. The jury 
returned a verdict of ' Accidental Death.” 


Appointments Vacant,—Car-shed foreman for Scar- 
borough tramways (£2); switchboard attendant for Eccles (248.). 


Fatality.—An inquest was held on Saturday at Chelten- 
ham concerning the death of John Moore (27) who died from scalds 
received in cleaning the purifier of a Babcock boiler, at the electric 
light works. Deceased had been employed at the works for 24 
years, and part of his work was to clean out the purifiers, On this 
occasion when partly inside a boiler, he sent a fellow workman for 
some packing. Upon his return, the workman found the deceased 
had been scalded. Deceased must have turned on the cocks inside 
the boiler, and without warning, the stoker turned on steam to the 
boiler in question, with the result that he was shockingly scalded 
about the head and shoulders. The verdict was that “Death was 
due to septie absorption and exhaustion following scalds acciden- 
tally received." The jury added a rider to their verdict to the 
effect that the accident was in a great measure due to the lack of 
rules and regulations at the electricity works, and suggested that 
more individual care should be taken by the workmen in future. 
The Town Clerk expressed the regret of the Corporation at the 
accident and said the jury’s rider should be laid before the 
Lighting Committee. 


Institution Notes.—Jtstor INSTITUTION or Enar- 
NEERS.— The annnal general meeting of this Institution, which took 
place on October 27th (the retiring chairman, Mr. S. Cutler, jun., 
M.I.Mech.E., presiding) was also the first general meeting of the 
society after its constitution as an incorporated body, and was held 
under the requirementa of the Articles of Association. After the 
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usual routine business, the annual report of the Council was 
presented. Reference was made in it to the increase in member- 
ship to 888; to the visits to works, 32 in number; to the moetings, 
11 of which had been held; to the celebration of the “ coming of 
age" of the Institution ; the growth of the library ; and to arrange- 
ments which had been made for the ensuing session. The scrutincers 
reported that the election had resulted as follows :—Chairman, Mr. 
Adam Hunter, Assoc.M.Inst.C.E. ; Vice-Chairmen, Messrs. Lewis H. 
Rugg, Assoc.M.Inst.C.E, and F. S. Pilling, M.I.Mech.E.; Hon. 
Librarian, Mr. E. Eade ; Hon. Auditors, Messrs. P. L. Young and 
W. H. de Ritter, M.I.Mech.E.; Members of Council, Messrs. G. T. 
Bullock, F. R. Durham, Assoc.M.Inst.C.E, G. H. Hughes, 
M.I.Mech.E., and A. G. Young. Provincial Members of Council : 
North of England, A. E. Rasey, A. M.I.Mech.E.; Midlands, E. King, 
A.M.I.Mech.E.; Eastern Counties, J. Julian; Southern Counties, 
F. S. Miller; West of England, E. W. Porter, Assoc.M.Inst.C.E. ; 
Scottish District, G. E. Jackson; Irish, W. E. Lilly, M.I. Mech.E. ; 
Welsh, H. F. Hunt, B.Sc. 

On November 3rd the inaugural meeting of the twenty-fifth 
session took place. In the absence of the retiring President, Mr. 
W. H. Lindley, M.Inst.C.E., who was detained by professional work 
in Roumania, the chair was taken by Sir William H. White, K.C.B., 
F.R.S., Past-President. Sir William White inducted to the chair 
the new President, Mr. Dugald Clerk, M.Inst.C.E., investing him 
with the badge. Mr. Clerk took as the subject of his presidential 
address “ The Problem of the Gas Turbine," an abstract of which 
appears in another part of this issue. 

At the meeting on December 8th, a paper on '' Electric Mains for 
Power Transmission Work" will be read by Prof. John T. Morris, 
M.LE.E. (Member). The other meetings, &c., of the new session 
have been arranged as follows :— 


January 26th.—'* Some Notes on Boiler Trials," by Prof. J. D. Cormack, B.Sc. 
(Honorary Member). 

February 2nd.—''Some Recent Electrical Engineering Measuring Instru- 
ments," by Mr. Kenelm Edgcumbe, M.I.E.E. (Member). 

February 10th.—Anniversary Dinner in the Victoria Hallo the Hotel Cecil. 

February l5th.—** Architectural Design and Expression," by Mr. H. Heathcote 


. Statham. 


March 2nd.—'* Gas Engine Indicators," by Mr. L. F. de Peyrecave, Stud.I.C.E. 
(Member). 

March 10th.—Conversazione. A lecturette on ‘The Evolution of the 
Man-of-War,’’ illustrated by lantern slides kindly lent by the Navy League, 
will be given during the evening by Mr. €. Alfred Smith, B.Se. (Member), 

April llth.—Joint meeting with the Discussion Section of the Architectural 
Association, at 18, Tufton Street, Westiniuster (near the Church House and 
Westminster Abbey), commencing at 7.30 p.m. Paper on ‘‘ Ferro-Conercte,"" by 
8. N. Pylander, Me1n.J.Inst.E. 

April 20th.—''The Internal Combustion Engine as Applied to Marine 
Purposes," by Mr. Francis J. Maddox, Stud.Inst.C. E. (Member). 

May llth.—'' The Structural Design of Factories,” by Mr. Adam Hunter, 
Assoc. M.Inst.C. E. (Chairman). 


BIRMINGHAM AND District ELECTRIC CLun.- Last Saturday 
evening a paper on “ Electric Furnaces” was given by Mr. J. H. 
Stansbie, at the Municipal Technical School. 

RoyaL IxsrITUTION.- -A Christmas course of lectures, adapted to 
a juvenile auditory, will be delivered by Prof. H. H. Turner, D.Sc., 
F.R.S., on “ Astronomy," on December 28th and 30th, 1905, January 
2nd, 4th, 6th and 9tb, 1906, at 3 o'clock. 

A general monthly meeting was held on Monday. Dr. A. Muirhead 
was elected à member. 

Society OF ENGINEERS.~-On Monday evening a paper was read 
on “The Metallic Preservation and Ornamentation of Iron and 
Steel Surfaces," by Mr. Sherard Cowper-Coles. The greater portion 
of the paper was devoted to the author’s new process of dry galvanis- 
ing or “ Sherardising.” 

Society oF Arts.—The Society commences its 152nd session on 
the 15th inst., with an opening address from the chairman of its 
council, Sir Owen Roberts. Among the papers set down for the 
Wednesday evenings before Christmas is one on "“ The Commerce and 
Industries of Japau," by Mr. W. F. Mitchell, at which the Japanese 
Minister will preside. Sir William Preece will also give an 
account of the doings of the British Association in South Africa 
last summer, and Mr. F. Martin Duncan will describe the recent 
applications of the cinematograph for scientific purposes. A course 
of Cantor lectures by Prof. J. A. Fleming on * Electric Waves" 
will also be given before Christmas. Among the courses of 
lectures announced for the meetings after Christmas is one under 
the Cantor Trust on **. Modern Warships,” by Sir William H. White, 
and one under the Howard Trust, by Prof. Silvanus P. Thompson, 
on * High-Speed Electric Generators." The usual course of juvenile 
lectures will be given this year by Prof. Herbert Jackson, the 
subject being “ Flame and Combustion.” 

Rvany ENGINEERING SocikETY.— On Thursday, November 2nd, 
Mr. T. S. Dick read a paper on “ Impact Testing of Metals.” 

THE INSTITUTION OF CIVIL ENGINEERS.—At the inaugural meeting 
of the session, held on Tuesday, Sir Guilford Molesworth, K.C.I. E., 
the retiring President, formally introduced to the members his 
successor in the Chair, Sir Alexander Binnie. Sir Alexander then 
delivered an address to the members, in which he traced the influence 
of scientific thought and investigation upon the development of 
engineering practice. The President subsequently presented the 
medals and premiums awarded by the Council for papers dealt with 
in the course of the past session, and afterwards received the 
members in the library. 


Electro-Harmonie Concert.—Mr. W. E. L. Gaine is 
to preside at the next concert (Ladies' Night), which is to be held 
in the usual place—King’s Hall, Holborn Restaurant--on Friday 
next, November 17th. The programme includes songs by Miss 
Annie Bartle, Miss Lucie Johnstone and Mr. John Bardsley ; and 
instrumental music by the orchestra. Other itemsin the programme 
wil be rendered by Mr. Percy French (the art humorist), Mr. 
Edward Minshall who will give humorous recitations, and Mr. 
Nelson Jackson (humorous sketches). 
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Electric Everything.—In the Shoreditch County Court, 


before his Hon. Judge Smyly, K.C., on Tuesday, Samuel Ringwood, 
a cabman, of 268, Ramscy Road, Forest Gate, E., was sued under a 
judgement summons, but said he could not pay. His Honour: 
When can you pay? Defendant: I really don’t know, it's all up 
with the show now. His Honour: All up with what show? 
Defendant: With the cabmen’s show. It’s electricity everywhere 
now. Electric cars, elcetric trams, electric ’buses, electric cabs, in 
fact, electric everything. His Honour: But you must pay a debt. 
Defendant: Very well, if you can stop the electricity, I can pay 
my debts, but otherwise I'm done. His Honour: Does electricity 
affect you so badly as that? Defendant: It does, indeed. His 
Honour: Very well, I will adjourn this case for the parties to come 
to an arrangement, if possible. 


Concert.—A Bohemian Concert is to be held by the 
Eltradion Athletic Club on Saturday, November 11th, at 8 p.m., 
Mr. A. Ewer, president, in the chair. It will take place at the 
University Tavern, Chenies Street, Tottenham Court Road, W. 


The Production of Platinum.—4About 95 per cent. 
of the world's supply of platinum comes from the Ural Mountains. 
In 1902 this amounted to 6 tons, in 1903 tbe production only 
reached 5i tons, and in 1904 it was further reduced to 47 tons. 
Recently additional sources of the mineral have been discovered, 
so that a larger output may again be anticipated. A portion of the 
ore is exported, but most of it is refined before being sold. 


Gas.—A gas explosion occurred on 31st ult. in the works 


of the Yorkshire Iron and Coal Co. at Tingley, and two workmen 
were badly burned. 


Shock at a Bristol Fire.—A curious incident occurred 
during a great fire at Bristol on Saturday evening. The burning 
premises were not far from the tramway centre, and several lines 
of tramway pass the doors. Traftic had to be stopped for a good 
many hours on this piece of road, but the pressure remained on 
the trolley wires. A fire escape being called for, a fireman 
attempted to move oue of large size towards the burning blocks, 
and one of its steel wire stays touched the overhead conductor. 
The fireman received a considerable shock, and muscular con- 
traction prevented him releasiug his hold of the escape. A police 
oflicer came to the rescue, but also received a shock, and failed to 
get the fireman's grasp released. Happily, a man with rubber 
gloves was at hand, and he accomplished what the constable was 
unable to perform. No serious injury resulted, but the fire- 
man, as part of his very unpleasant experience, had the hand 
which had grasped the metal stay burned. He. however, continued 
with his comrades in the work of extinguishing the fire. The 
premises of Messrs. King & Co., electrical engineers, adjoin the 
burned warehouse, and some damage was done, chiefly by water. 


25,000-Mile run of Electric Locomotive.—The New 
York Central locomotive No. 6,000, which is being tested at the 
Schenectady experimental track, and which was built by the 
General Electric Co. and the American Locomotive Co., made its 
25,000th mile at 1.15 p.m. on October 20th, 1905, thus completing 
the first half of the 50,000-mile test to which it is being subjected. 
The motors on the locomotive to-day are those with which the test 
began ; the commutators are perfectly smooth; the brushes have 
run the 25,000 miles with a wear of only # in., and appear fit 
to complete the 50,000 run. We are informed that during 
these tests, the locomotive has been in service regardless 
of weather, running light or with trains up to 12 cars in 
length. A speed of 85 miles an hour has been indicated, and in 
competition the electric locomotive has easily beaten the fastest 
steam trains on the New York Central. The total cost of all 
repairs on the locomotive, excluding tbe injury caused when the 
shed in which it was housed was burned, has, we understand, been 
5428.17 for 25,000 miles. This is an average of $0.017 per mile 
run, and there is every indication that there will be a material 
reduction of expense on the second half of this run. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. | 


Central Station Engineers.—Mr. J. ERNEST DOIDGE, 
who was for some little time with the Electric Supply Corporation, 
Ltd.. us resident engineer of the Totnes and Exmouth Electricity 
Works, has been appointed resident electrical engineer of the 
Nundydrooe Co., Ltd., and is leaving England next week. His 
address will be-.c/o the Nuudydroog Gold Mining Co., Ltd., 
Oorgaum, Mysore State. India. 

In the New York Klectrical World and Enyincer for October 28th, 
just to hand, we read: -“ Mr. W. H. ParcHELL, engineer-in-chief 
to the Charing Cross and City Electric Co. and the Charing Cross 
aud Strand Electricity Supply Corporation, is now visiting this 
country for the first time, and studying American central station 
development and practice. He is making a tour of inspection in 
New York, Boston, and other cities. With him is Mr. W. F 
FLaApbGATE, chairman of the board of directors.” 

The Beckenham U.D.C. bas decided to take over the staff of the 
Electricity Works (which have hitherto been leased to the B.L 
and H. Co., and are in ,future to be worked by the Council) on 


November 22nd at their existing rate of pay, the question of 
the bonus which the resident engineer has been in receipt of being 
left over for further consideration. 

The Leyton U.D.C. has increased the salary of the electrical 
engineer (who will undertake the management of the electrical 
equipment of the tramways) by £100 per annum, ae from July 1st, 
1905. s 

The Canterbury T.C. has increased the salary of Mr. F. E. Lewis, 
chief assistant electrical engineer. 

The appointment of assistant enginecr recently advertised for 
Maidenhead Corporation Electricity Works, has been filled by Mr. 
AUDREY FLETCHER, of the Charing Cross Co. l 

Mr. A. J. C. De Renzi, shift engineer at Rochdale Corporation 
Electricity Works, has been appointed assistant engineer at 
Neweastle-under-Ly me Corporation Electricity Works. 7 


Tramway Officials.—Over 60 applicàtions have been 
reosived by the South Shields T.C. for the post of general manager 
of the new electric tramways. 


General.— Mr. Starner Hutcutxs has resigned his 
position as assistant general manager with the Industrial Engi- 
ing Co., of Hyde, to enable him to devote the whole of his time to 
the perfecting of a new type of gas producing plant. 

Readers in the Eastern Counties may be interested to learn that 
Mr. Hargy PULLEN, who was for eight years in the Royal Navy as 
engineer, and who left the service with most excellent testimonials 
from the Fleet Engineer, and his late Commander, as to his unusual 
abilities both in mechanical and electrical engineering, and also 
with regard to lis personal character, has recently started business 
in Diss, Norfolk, as a motor-car, mechanical and electrical engineer. 
Mr. Pullen, who was well known to us before he joined the Royal 
Navy, was apprenticed to the mechanical engineering profession, 
and, from oyr own knowledge and experience of his skill, together 
with the high testimony to his abilities from his superior officers, 
we can confidently recommend Mr. Pullen to anyone having occa- 
sion to seek the services of a young, energetic and able engiueer. 

Mr. NoEL WoonpHOoUSE, after being 12 years with the British 
Insulated and Helsby Cables, Ltd., Prescot, has resigned his posi- 
tion with the firm as assistant contracts manager, and has com- 
menced business with his brother, Mr. Alfred V. Woodhouse, as 
electrical engineers and contractors. Mr. A. V. Woodhouse, after 
being with the Brush Co., was, until recently, chief assistant engi- 
neer at Penarth for the B.E.T. Co. Messrs. Woodhouse Bros. have 
taken offices at 20, North John Street, Liverpool, io which address 
all communications should be sent. l 

The Ilectricity Committee of Salford T.C. has presented the 
retiring chairman (Alderman SHaw,J.P.) with an address expressing 
appreciation of his valued services. 

The Times says that the degree of Doctor of Science in Engineer- 
ing has been conferred on Mr. ARTHUR Boyp, an internal student 
of King’s College, for a thesis entitled ' Experimental Researches 
on the Induction Motor" and an additional paper on the “ Radical 
Deformations of Fly-Wheels." 

` It is announced that the Royal Society has this year awarded 
medals as below :— 

The Cop/ey medal to Prof. Dmitri Ivanovitch Mendelcef, of St. 
Petersburg, for his contributions to chemical and physical science. 

A Loyal medal to Prof. John Henry Poynting, F.R.S., for bis 
researches in physical science, especially in connection with the 
constant of gravitation and the theories of electro-dynamics an 
radiation. 

The Mary medal to Prof. Albert Ladenburg, of Breslau, for his 
researches in organic chemistry, especially in connection with the 
synthesis of natural alkaloids. 

The Hughes medal to Prof. Augusto Righi, of Bologna, on the 
ground of his experimental rescarches in electrical science. 

Mr. E. SrANLEY SnHourrSs, A. M.I.E.E., has resigned bis position 
as chief engineer and works manager of Aron Electricity Meter, 
Ltd., in London, which he has held for nearly four years. 

Our congratulations to Prof. G. H. DARWIN, F.R.S., president of 
the British Association, on his appointment to be a Knight 
Commander of the Order of the Bath (Civil Division). 

Mr. Ep. C. DE T has been appointed consulting engineer 
to the Jew's Orphan Asylum at West Norwood, at which there is 
installed a very complete electric lighting, heating and laundry 

plant. 


Obituary.—We learn with very deep regret that Mr. 
C. Grey Mott, the chairman of the City and South London Railway, 
and a director of the Great Western and other steam lines, passed 
away on Tuesday, at the age of 72 years, at Stanmore. His con- 
nection with the promotion and development of the first electric 
tube railway in London-—indced, in the entire world--has been his 
claim upon the interests of electrical men, and he stood by this 
concern through its prolonged uphill fight against circum- 
stances, and against much opposition, convinced that eventually 
those who had a stake in the company would receive a 
just reward. At the last balf-yearly mecting it was noticed that he 
was in an infirm condition, and he remained seated during his 
address to sharcholders, but there was a ring of hopefulness in his 
remarks, even when referring to the ruinous and unfair competition 
of L.C.C. tramways. He has been so regular, so courteous and so 
greatly esteemed as chairman of these meetings that the next one 
will seem strange indeed without him. He had a great belief in the 
extension to Euston which is now constructing, believing that with the 
changing residential and traffic conditions of London the City 
and South London Railway would, by this extension, have con- 
tiguity to great railway termini there, and bring in vast volumes 
of tratlic from the more distant suburbs to the metropolitan *centres 
and take them out again, to the benefit of the public and the com- 
pany. One cannot help regretting that he was not spared to 
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see this work completed, for this railway's interests secmed 


. to be a large part of himself. To Mr. C. G. Mott, in the financial 


and promoting sense, as to the late Mr. Greathead and others in 
the engineering sense, Londoners owe the origin of the tube 
railway now so much in vogue. It was in the early eighties that 
he found the funds for the City and South London. 


NEW COMPANIES REGISTERED. 


British Hosiery and Electrolytic Bleaching Co., Ltd. 


(86,337).—Thi8 company was registered on November 2nd, with a capital of 
£60,000 in £1 shares, to acquire the business of manufacturers of meat cover- 
ings, lace, lace fabrics and hosiery. and of bleachers, carried on by the Sanitary 
Meat Coverings, Ltd., at 44, Parliament Street, Nottingham, to acquire certain 
patents relating to the Vogelsang Electrical Bleaching Process, now belonging 
to the Foreign Electrical Bleaching Patents, Ltd., to acquire from R. F. Blair, 
of Bt. George's House, Eastcheap, E.C., certain patents relating to improve- 
ments in circular knitting and splicing machines, and to carry on the business of 
manufacturers of meat coverings, lace, hosiery, lace and lace fabrics, comnis- 
sion merchants, spinners, dealers in wool, cotton, silk, hemp, flax, jute and 
other fibrous substances, bleachers, dyers, dressers and finishers of meat 
coverings, lace, hosiery and other materials, &c. The subscribers are :—A. P. 
Stokes, 13, Leadenhall Street, E.C., solicitor, 2,250 shares ; C. L. de Chastillon, 
108, Rue La Fayette, Paris, shipownerr, 250 shares; F. W. Roper, 92, Watling 
Street, E.C., merchant, 250 shares; A. Morum, St. Michael's House, Church 
Alley, Basinghall Street, E.C., merchant, 250 shares; W. Lewin, 44, Parliament 
Street, Nottingham, merchant, 220 shares; W. Carsley, 8t. Michael's House, 
Church Alley, Basinghall Street, E.C., merchant, 1 share; R. F. Blair, 6, East- 
cheap, E.C., merceant, 1 share. Minimum cash subscription, £14,000. The 
number of directors is not to be less than three nor more than seven; the first 
are C. L. deChastillon, A. Morun, A. L. Radford, F. .W. Roper, and A. P. 
Stokes ; qualification, £250; remuneration as fixed by the company. Registered 
office, 6, Eastcheap, E.C. 


P. M. Electric Manufacturing Co., Ltd. (80,307).— This 


company was registered on October 30th, with a capital of £2,000 in £1 


shares, to carry on the business of manufacturers of and dealers in 
electrical apparatus, sparking plugs, induction coils, tremblers and all 
accessories, parts or articles used in connection with the electrical 


portion of motor-cars, launches and omnibuses and other self-propelled 
vehicles, manufacturers and vendors of electrical apparatus of any 
kind, &c. The first subscribers (each with one shure) are:—J. Edwards, 
Cricklewood Lane, N.W., clerk; W. T. Jaye, 3, Effingham Road, Hornsey, N., 
clerk; Rev. W. Wheeler, Ivy Dene, Estcourt Road, Woodside, S.E.; W. R. 
Bradlaugh, 70, King's Cross Road, W.C., journalist ; J. Jones, 67, Arabin Road, 
Brockley, 8.E., printers’ overseer; A. Davis, 32, New Buildings,. Hampstead, 
N.W.; and P. Baxter, 6a, Tudor Street, E.C., engineer. No initial public issue. 
The number of directors is not to be Jess than two nor more than seven; the 
first are P. Baxter (permanent), and another or others to beappointed by the sub- 
scribers. Article 14 provides that “the company is to be dissolved so soon as 
the re-sale referred to in Clause 8 (sub-section ‘A’) of the memorandum of 
association shall have been effected ’’; but the said sub-section ‘A " appears to 
merely give the company general powers to acquire any business relating to the 
manufacture and sale of electrical apparatus. 


J. S. Fairfax & Co., Ltd. (86,317).— This company was 
registered on October 81st, with a capital of £12,500 in £1 shares, to adopt an 
agreement with J. 8. Fairfax for the acquisition of certain patents granted to 
him, and to carry on the business of mechanical, hydraulic, marine, electrical, 
traction and general engineers, machine tool. manufacturers, builders; of motor 
and other vehicles, boats and launches, generators, users and suppliers of 
electrical energy, &c. The first subscribers (each with 50 shares) are :—J. S. 
Fairfax, 37 and 39, Essex Street, Strand, W.C., consulting engineer; C. 
Hawksley, 30, Great George Street, Westminster, S.W., civil engineer; A. Rigg, 
42, Old Broad Street, E.C., mechanical engineer; K. P. Hawksley, 30, Great 
George Street, Westminster, S. W., civil engineer; Mrs. I. L. A. Hawksley, 56, 
Ladbroke Grove, Notting Hill, W.; Mrs. L. Fairfax, Sunview, Fanconberg Road, 
Chiswick; and Miss A. Hawksley, 60, Porchester Terrace, Bayswater, W. No 
initial public issue. The subseribers are to appoint the first directors; qualifi- 
cation, 50 shares; remuneration as fixed by the company. Registered office, 
Kew Bridge Engineering Works, 100 and 102, Strand. on-the-Green, Chiswick, W. 


South American Traction Co., Ltd. (86,332).— This company 


was registered on November 1st, with & capital of £10,000 in £1 shares, to carry 
on in South America or elsewhere the business of contractors for public and other 
works and conveniences, tramway, railway, omnibus and van proprietors, 
carriers, manufacturers of tramway and railway carriages, trucks, locomotives, 
accumulators, dynamos and accessories, suppliers of electricity for light, heat, 
motive power and other purposes, &c. The flrst subscribers (each with one 


share) are:—W. J. Hill, 14, St. Helen’s Place, E.C., clerk ; W. Waters, 10,. 


Stonard Road, Palmer's Green, N., clerk; R. Cherkin, 14, St. Helen's Place, 
E.C., clerk; R. J. Muggleton, 14, St. Helens’ Place, E.C., clerk; A. E. Bullard, 
Burleigh, Chudleigh Road, Brockley Grove, B.E., clerk; W, A. Hill, Colwell 
Road, East Dulwich, S.E., shorthand writer; and A. G. Coggan, 38, Kempe 
Road, Queen's Park, W., clerk. No initial public issue. The number of 
directors is not to be more than five; the subscribers are to appoint the first. 
No qualification required. 


Jones & Leslie, Ltd. (86,318).—This company was registered 
on October 81st, with a capital of £2,000 in £1 shares, to acquire the 
business of electrical engineers carried on at 26-31, Eyre Street Hill, 
Hatton Garden, E.C., by T. L. Jones as “Jones & Leslie," and to carry 
on the same and the business of ironfounders, mechanical engineers, 
manufacturers of electrical and other machinery, tool makers, &c. The 
first subscribers (each with one share) are:—F. H. Munby, Crosby Build- 
ings, E.C., solicitor; H. M. Sinith, 26, St. John Street, Islington, N., clerk ; 
E. T. Hawkes, 58, Sayer Street, Walworth, S.E., clerk; T. L. Jones, 534, 
Franciscan Road, Tooting, S.W., electrical engineer; C. E. Hey, 219, Cromwell 
Mansions, 8.W., barrister; R. G. Campbell, 47, Richmond Gardens, W., 
writer to the Signet; and H. C. Scott, 10, Woburn Square, W.C., law student. 
DA an public issue. The first directors are T. L. Jones, W. Jones and 

. 8. Jones. 


Cumberland Power Syndicate, Ltd. (86,364).-—This company 
was registered on November 4th, with a capital of £5,000 in £5 shares, to adopt 
an agreement with J. Sturgeon, B. H. Thwaite, A. R. Chorley, and J. Paterson, 
and to carry on in Cumberland afd elsewhere the business of an electric power 
and power gas supply company and that of electricians, electrical and general 
engineers, gas manufacturers and producers, suppliers of electricity for all pur- 

ses, &c. The first subscribers (each with one share) are:—J. H. Green, 14, 

ross Belgrave Street, Hartley Hill, Leeds, merchant; J. H. Davies, Warrells 
Grove, Bramley, Leeds, clerk to Commissioner of Taxes; C. F. Winterhead, 9, 
Kensington Terrace, Hyde Park, Leeds, clerk; W. F. Potter, 14, Park Row, 
Leeds, stockbroker; T. Yates, 14, Park Row, Leeds, stockbroker; F. H. Barr, 
North Grange Road, Headingley, Leeds, gentleman ; and J. Kitchen, Springfield 
Mount, Leeds, dyer. No initial public issue. The number of directors is not to 
be less than three nor more than seven; the first directors are A. Lupton, W.F. 
Smith and J. T. Pullen; qualification not stated; remuneration as fixed by the 
company. Registered office, 4, South Parade, Leeds. 


Makin & Co., Ltd. (86,357). This company was registered on 
November 8rd, with a capi of £1,000 in £1 shares, to acquire the business 
carried on at Sheffield as ‘‘ Makin & Co.," and to carry on the business of elec- 
tricians, electrical and mechanical engineers, &c. The first subscribers (each 
With one share) are :—J. Makin, 23 and 25, Division Street, Sheffield, electrical 
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engineer ; R. C. Sinith, 61, Monmouth Street, Sheffield, clerk; J. King, 72, High 
Street, Sheffield, hairdresser; G. W. Morris, 61, Monmouth Street, Sheffield, 
coachman; Mrs. H. Makin, 107, Hanover Street, Sheffield; D. Corrie, 7, 
Hounsfield Road, Sheffield, plumber; and R. C. Smith, senior, Mill Mount, 
Luxford, Notts, retired grocer. No initial public issue. Registered without 
articles of association, The first directors are J. Makin and R. C. Smith, junior, 
Registered office, 28 and 25, Division Street, Sheftield. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. , 


Harvey & Friend, Ltd., electricians, electro-depositors, &c., 
Birmingham (54,220).-—A debenture, dated September 21st, 1905, to secure £100, 
charged on the whole of the company's property, has been registered, Holder: 
Miss L. Harvey, Forest Road, Moseley, near Birminghain. 


Nouth Metropolitau Eleetrie Light and Power Co., Ltd. 
(47,875).—Issue, on September 29th, of a debenture for £10,000, part of series 
created by resolutions of July 3rd, 1900, and May 6th, 1904, to secure a sum not 
exceeding the amount of the share capital issued and paid up for the time 
being. Property charged: The eompany's undertaking and property, present 
and future, including uncalled capital. The debentures are issued to the 
trustees for further securing debenture stock created by trust deed of August 
3rd, 1900, supplemented by trust deed of June Srd, 1904. Trustees: H. R. 
Beeton, 18, Austin Friars, E.C., and W. R. Davies, 10, Moorgate Street, E.C. 
Previously issued of saine series: £200, 


` Fife Electric Power Co., Ltd. (75,736).— This company's 
annual return was filed on September 27th, when the entire capital of £30,000 
in 3,000 shares of £10 each had been taken up and paid for in full. Mortgages 
and charges: £15,000. 


Henley’s (South Africa) Telegraph Works, Ltd. (77,781).— 
This company's annual return was filed on August 11th, when the entire capital 
of £2,000 in £1 shares had been taken up and paid for in full. Mortgages and 
charges: Nil. 


Electromobile Co., Ltd. (London), (75,139).—A charge, dated 
August 10th, 1904, securing an indefinite amount, bnt originally stamped to 
cover £10,000, was further stamped on October 5th, 1905, to cover an additional 
£10,000. Property charged: 15 per cent. of all moneys which may be payable 
to the company under present or future contracts for sale, garage, supply of 
electrieity, or other services in connection with any automobiles, excluding 
moneys payable exclusively for tire maintenance. Holders: North of England 
Trustee, Debenture und Assets Corporation, Ltd., 45, Spring Gardens, Man- 


chester. 
Harwich Electric Lighting and Tramways Co., Ltd. 


(66,783).— This company's annual return was filed on August 17th, 1905, when 
seven shares had been taken up out of a nominal capital of £50,000 in 50,000 
shares of £1 each; £1 per share has been called up and £^ remains in arrears. 


No mortgages or charges. 


Halifax aud Bermudas Cable Co. Ltd. (28,972).— This com- 
pany's annual return was flled on October 5th, when the entire capital of 
£50,000 in 10,000 shares of £5 each had been taken up; £50,000 is considered a 
paid. Mortgagesund charges: £46,500, 


Improved Electric Supplies, Ltd. (London), (86,014).—A 
mortgage debenture dated October 6th, 1905, to secure £4,000, charged on the 
company's undertaking and property, present and future, including uncalled 
capital, has been registered. Holder: H. Muff, Red House, Bexley Heath, 
Kent. 


General Electric Co., Ltd. (67,307).— This company’s annual 
return was flled on August 10th, when 25,000 preference and 31,750 ordinary 
shares had been taken up out of a nominal capital of £800,000 in 40,000 pre- 
ference and 40,000 ordinary shares of £10 euch. £10 per share has been called 
up on 15,000 preference and 6,750 ordinary shares, resulting iu the receipt of 
£247,500. £320,000 is considered as paid on 7,000 preference and 25,000 ordinary. 
Mortgages and charges : £200,000. 


Yale Electric Power Co., Ltd. (60,493).— This company's 
annual return was filed on October 7th, when 629 shares had been taken up out 
of a nominal capital of £20,000 in 800 shares of £25 each. £25 per share has 
been called up on 561, and. £13,780 has been received, leaving £445 in arrears. 
£1,700 is considered as paid on 68 shares. Mortgages and charges: Nil. 


Vaughan & Son, Ltd. (61,526).—This company's annual return 
was filed on October 12th, when 3,595 preference and 20,689 ordinary shares had 
been taken up out of a nominal capital of £50,000 in 20,000 preference and 30,000 
ordinary shares of £1 each. £1 per share has been called up, resulting in the 
receipt of £24,284, Mortgages and charges : £5,000. 


New Phonopore Telephone Co., Ltd. (44,654).—A list of 
allotments made up to October 9th, 1905, shows a further 100 ordinary shares 
taken up (10s. called up on each) in nddition to the 5,111 ordinary and 1,000 
founders’ shares shown by the return of October "7th. 1904, to have been issued 
(10s. per share being called up and paid on the ordinary and £1 per share con- 
sidered as paid on the founders’), out of a nominal capital of £10,000 in 9,000 
ordinary and 1,000 founders’ shares of £1 each., Mortgages and charges: Nil, 


Mather & Platt, Ltd. (60,387).—' This company's annual return 
was filed on October 5th, when 40,000 preference and 40,000 ordinary shares had 
been taken up out of a nominal capital of £1,000,000 in 50,000 preference and 
50,000 ordinary shares of £10 euch. £10 per share has been called up on 
20,200 preference and 2,500 ordinary shares, resulting in the receipt of £317,000. 
£483,000 is considered as paid on 10,800 preference and 37,500 ordinary. Mort- 
gages and charges: Nil. 


Electromobile Co., Ltd. (75,139).—4 memorandum of satis- 
faction, to the extent of £10,000, of a mortgage dated August 10th, 1604, 
securing £3,500 and further advances of an indefinite amount (now stumped to 
cover up to £20,000), hus been tiled. 


Improved Electric Supplies, Ltd. (London), (86,014).— 
£2,500 second mortgage debentures, created October 4th and dated October 13th, 
1905, charged on the company's undertaking and property, present and future, 
including unealled capital, have been registered. No trustees, Holder: W, 
Chamberlain, Pendock Grove, Cobham. 


Electric Conversion Syndicate, Ltd. (76,877).—An equitable 
charge, dated October 13th, 1905, to secure £16,500 has been registered. Pro- 
perty charged: Uncalled capital to the extent of 7s. 6d. per share on 82,350 £1 
preference shares in this syndicate, £47,500 first mortgage debenture stock of 
the South Lancashire Electric Traction and Power Co., ltd. ; 20,638 £1 fully- 
paid preference shares in the Sunderland District Electric Tramways, Ltd.; 
18,441 £1 ordinary shares in the Durham Collicries Electric Power Co., Ltd, 
1,585 £5 preference shares in the North Wales Power and Traction Co., Ltd. 
and 14,500 £1 shares in the Canadian Electric Traction Co., Ltd. Holders 
Messrs. Herbert Wagg & Russell, Southsea House, E.C. 


Electric Safety Appliances Co., Ltd. (London) (83,864).— 
A mortgage debenture da ctober lith, 1905, to secure £100, charged on the 
company’s undertaking and property, present and future, has been registered, 
Holder: R. J. Bott, 235, Philli p Lane, Tottenham, | 
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ELECTRICITY SUPPLY ACCOUNTS. 


THE work of the Manchester Electricity 


Manchester Department moves on apace, and its 50 million 
Municipal ^ units (approximate) output and sales of 
Electricity ^ 33,686,710 units represent sound progress, which 
Supply. must be gratifying alike to the department and 


its rather too sanguine sponsors. The revenue 
shows an increase of some £35,000 over that of 1904, carned by an 
additional £7,000 working expenditure; the lamp connections 
equalled some 458,000 8-c.p., aud the motors connected will, ere 
this, have reached 10,000 H.P. . 

On the other hand, the department’s heavy liabilities in respect 
of only partly productive plant, must handicap the undertaking as 
a profit-making concern for some years to come. Hence, it is satis- 
fuctory to find that after mecting financial charges, some £17,000 in 
excess of last year’s, it was possible to place some £38,000 towards 
renewals, and to carry to reserve £4,544, as compared with £25,000 
for renewals, and £6,809 carried to reserve in 1904. 

The prices charged are:—-Private lighting, 54d.° and 1jd. per 
unit, maximum demand system; power, lid. — ld. per unit, 
sliding scale; traction, 1:49d., and publie lighting 2d. per unit. 
The chief engineer is Mr. S. L. Pearce. 

* Bince reduced to 44d. 


GENERAL STATEMENT. 


For year ending March 31st 1905. 1904. 
Total capital expended £2,199,689 £2,110,432 
Number of units sold— P 
Private supply 14,679,373 11,799,214 
Publie lighting 81,032 41,553 
Traction "- T" bed 18,926,305 17,125,857 
Total number of units sold 33,086,710 .— 28,966,024 
Equivalent No. of 8-c.r. lamps connected 458,442 415,000 
H.P. of motors connected . 9,395 6,142 


Number of public lamps |... » jen 53 29 


Maximum load in kw. 20,023 17,290 
Revenue account— 
Gross revenue ... £302,200 £267,788 
» expenditure £135,992 £129,308 
» protit m m £166,208 £138,480 
Average price obtained per unit— 
Private supply 299d. 326d. 
Public lighting 2:00d. 2°00d. 
Traction 1:50d. 120d. 


REVENUE ACCOUNT FOR YEAR ENDING Marcu 31st, 1905. 


Gross revenue pus £302,200 = 2°16d. per unit. 
Works and distribution costs £105,702 =  "j5d. „ 
Total working costs... £135,992 = ‘97d. ,, 
PROFIT STATEMENT, 1906. 
Interest on loans ... iv T» £64,144 
Sinking fund and repayment of loans 59,192 
Balance carried forward to rcserve s m 4,544 
Special renewals bs bag sas .. 13,328 
Renewals suspense account 25,000 
Gross profit ... £166,208 


CITY NOTES. 


Western Union Telegraph Co. 


THE annual report to June 30th, 1905, has just been published, and 
we give the following extracts therefrom. Revenues amounted to 
$29,033,635 being a decrease of $215,755, as compared with the 


previous year, whereas the expenses showed an increase of $483,654, © 


as compared with the same period. Part of the increased 
expenditure was caused by the reconstruction of the lines, this cost 
being the largest in the history of the company. The number of 
poles per mile were incrcased on the main routes, and copper wires 
were substituted for iron ones. In other branches there was a small 
decrease of expenses. "The net revenue for the year was $7,188,064, 
and of this $4,868,083 was paid in dividends, and $1,927,200 in 
interest on bonds, leaving $1,092,780 to add to the surplus. The 
net growth of the plant, was in poles and cable, 874 miles; in wires, 
29,152 miles; in oflices, 356. Of the total of 1,184,557 miles of 
wire at the close of the year, 306,736 were of copper. The cost of 
new construction was $1,177,500, this being less than last year by 
$1,288,279. Contracts were also made with various railway com- 


panies during the year, owning 3,474 miles of line. "Total expenses 
amounted to $21,845,570. 


British Thomson-Houston €o. 


Tur tenth ordinary general meeting of the above company was held 
on Wednesday at the offices, 83, Cannon Street, E.C., Mr. G. 
Franklin presiding. 

The CHAIRMAN said that the printed accounts and report were 
sufliciently explanatory. The position of the company only went 
to show that they had had a longer rope to hold at Rugby than 
than they had any idea of, and the difficulties which arose in con- 
nection with the manufacture there had since become manifest by 


reason of the severe home and foreign competition they had had 
to contend with. That made their difficulties sufficient to 
require constant attention on the part of the board. There was 
one item on which a shareholder wanted information, and that was 
as to why it was that the charge for interest on loans had increased 
from £9,047 last year to £20,601 this year—an increase of £11,600. 


It was entirely due -to the fact that last year the 
General Electric Co. had a large claim against the 
company as an ordinary trade creditor, and that sum 


had now commenced to carry interest at the rate of 3 per cent. 
The directors, however, could give the shareholders the assurance 
that the company's financial position was satisfactory. Last year 
their securities stood in the balance-sheet at £518,302, and the 
directors had been able since to dispose of £350,000 at par, and so 
reduce the liabilities on the other side by that amount. Whatever 
happened, therefore, the security and position of the company was 
not in danger. He moved the adoption of the report. 

Mr. J. F. NauHeim seconded the motion, and the report was 
adopted. l 

The retiring directors and auditors were re-elected, and the meet- 
ing closed. 


Electrolytic Alkali Co. 


WE read in the Financial Times (from which we make the follow- 
ing extracts) that the annuel meeting was held in Liverpool on 
Tuesday. 

Mr. C. C. Connor (the chairman) said that since the report had 
been issued, Mr. James Hargreaves, a member of the board, had 
sent out a circular to a large number of shareholders, His attitude 
in doing 80 they were at a loss to understand, as his circular only 
exhibited his difference of opinion from the rest of the directors. 
Mr. Hargreaves had given notice that he would at that meeting 
ask first why the warniugs and information given in his protest and 
letter of advice had not been hecded; secondly, as to the acquire- 
ment of patents for improvements in electrolysis and auxiliary 
processes ; and, thirdly, as to the valuation of the company’s plant. 
In reply to the first question, the chairman said it was incorrect to 
suggest that any advice Mr. Hargreaves had given, or sugyestions 
he had made, had not received due consideration. They had 
acquired all the patents for improvements in processes submitted 
to them which they considered valuable. The company's plant 
stood in the books at cost, less depreciation, and the majority of 
the board, as well as the company's auditors, were satisfied that 
the published figures were correct. 'l'he company had suffered from 
influences altogether uncontrollable by the directors, and bearing 
that in mind, they considered the report was encouraging, and one 
with which they hoped the shareholders might be pleased. ‘he 
net trading profit exhibited a marked improvement, being about 
£4,200 against £500 last year. ‘They trusted that the results 
warranted the anticipation that they had at length reached the 
turning point, and there might be still better results in the future. 

Mr. HARGREAVES opposed the adoption of the report in a long 
speech, in which he contended that all he had stated in his letter 
of protest had been justified. When the balance-sheet was brought 
forward he refused to sign it because he had not seen the accounts, 
and when he began to examine the books he was told that he had 
exceeded his powers. He maintained that certain salt plant which 
the company possessed was not adapted to their circumstances. 

The motion was carried. 

A long discussion ensued upon a motion to elect Mr. G. H. 
Harrison a director. Mr. HARGRExAVES said if Mr. Harrison were 


. elected they might accept his resignation as a director. 


A poll resulted in the election of Mr. Harrison by 112,891 votes 
to 23,771 given for Mr. Owen. 


Eastern Extension, Australasia and China 
Telegraph Co. 


Tue sixty-fourth half-yearly ordinary general meeting was held on 
Wednesday last week at River Plate House, Sir J. Wolfe Barry, 
the chairman, presiding. In proposing the adoption of the 
report (which was agreed to), the CHAIRMAN said he thought the 
shareholders would agree with him in regarding the result of 
the half-year as fairly satisfactory. The gross revenue for the six 
months had amounted to £349,000 against £300,000 for the 
corresponding period of 1904, an increase of £49,000. That result 
was not entirely due to growth of traffic. A portion, some £19,000, 
of the increase consisted of revenue that was earned in 1904, but 
not included in that year’s accounts owing to unavoidable delay in 
adjusting accounts with other telegraph companies, and consec- 
quently the inerease during the past half-year, actually due to 
growth of traffic, was about £30,000. A portion of this increase 
was undoubtedly attributable to the war in the Far East, but as 
the bulk of it was spread over the company’s whole system, with 
the exception of the Australasian, where a small decrease was expe- 
rienced, they might draw the encouraging conclusion that a con- 
siderable portion of the increase was due to general growth of 
business. Since the conclusion of peace between Russia and Japan 
a falling off had been noticeable in the China and Japan traffic; 
but, on the other hand, he was glad to say the traffic with Austra- 
lasia had shown some improvement during the last few months, 
and they might hope that growth of business with China and Japan, 
when relieved of the incubus of war, would equal the abnormal 
growth due to the late exhausting hostilities. The working and 
other expenses had amounted to £196,000 against £142,000 for the 
corresponding period of 1904, showing a decrease of £6,000. 
Although station salaries showed an increase of nearly £5,000, due 
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mainly to a larger staff having been eg ds in order to efficiently 
deal with the increased traffic, there had been reductions in many 
other items of expenditure, notably in the cost of maintenance of 
cables, which alone accounted for £4,000 of the decrease. "lat 
arose from their having had an exceptionally small number of cable 
interruptions during the passed half-year, and to the fact that they 
had oecurred in their shallow water sections, which represented a 
considerable proportion of their extensive cable system. The com- 
parative immunity from cable interruptions might largely be attri- 
buted to the extensive renewal work which they had carried out 
from time to time whenever the old cables had shown signs of 
serious deterioration. However that might be, cable repairs had 
been, comparatively speaking, light during the period under con- 
sideration, and it would not be prudent to look upon the present 
as necessarily an index of the future. The tariff for telegrams 
between Europe and Japan by this company’s route was reduced 
from July 1st last from 5s. 8d. to 4s. 10d. per word, making it the 
same as by the Great Norttern Co.'s route via Russia. 


Western Telegraph Co. 


Tie sixty-fourth ordinary general meeting was held on Wednesday 
lust week at River Plate House, Sir J. Wolfe Barry in the chair. 

The CHAIRMAN, in proposing the adoption of the report (see 
ELECTRICAL Review, October 27th), said it afforded bim great 
pleasure to call attention to a continuance of the prosperous 
condition of affairs in South America, and a consequent 
satisfactory improvement in the company's revenue. The message 
receipts for the half-year ended June -30th last amounted to 
£253,000 as against £216,000 for the corresponding period last 
year, being an increase of between £37,000 and £38,000. It was 
gratifying to observe that that improvement was being main- 
tained, but still they must be prepared for times of depression 
and slackness in trade, which appeared to be inevitable 
sooner or later to every country. A large proportion of the 
extra working cost was accounted for by the enhanced value of 
the Brazilian currency. The gross increase in the expenses amounted 
to £5,261. The amount spent on repairs to cables had been very 
heavy compared with the corresponding period, and maintenance 
of cables showed the large increase of £16,207. The largest item 
was the value of the submarine cable used in repairs, which repre- 
sented the sum of nearly £20,000, and exceeded the expenditure 
of the corresponding period by £12,212. The net result of the 
half-year was an increase of £41,379 in the revenue from all 
sources, and an increase in the working expenses of £17,118. Since 
the last meeting they had had a change of members of the board, Mr. 
Andrews having felt it necessary to resign his directorship on 
account of ill-health. He had been connected with the company 
for 28 years, during the greater part of which he acted as chairman. 
They all owed him great obligations, and all regretted bis resigna- 
tion. They had been very fortunate in having been able to elect 
Lord Balfour of Burleigh to fill Mr. Andrews’s seat on the board. 
He had received a communication from a proprietor, stating his 
opinion that a larger dividend should be paid, and he had also 
seen observations in some newspapers to the same effect. He 
wished, however, to remind the shareholders that their main line 
deep-sea cables were laid many years ago—in one case over 30 years 
and in the other over 20 years—and although when interruptions 
had occurred they had thus far been able to repair the cables, they 
must and ought to be prepared for the time when that would no 
longer be possible. Such an operation would necessitate the 
expenditure of several hundred thousand pounds, and he was sure 
the majority of the shareholders would see the advantage of the 
policy of the board in building up the reserve fund to enable them 
to meet such contingencies, and of judiciously conserving their 
resources to ensure as far as possible a continuance of the very 
handsome dividend of 7 per cent. . 

Sir J. DENISON-PENDER seconded the motion, which was adopted 
after a short discussion. 


Richardsons, Westgarth & Co. 


AT the annual meeting held at Hartlepool last week Sir Christopher 
Furness, M.P. (chairman), said that the past year had been one of 
very severe depression and exceptionally keen competition in the 
engineering trade, particularly in marine engineering, and taking 
this into consideration, the results set forth in the balance-sheet 
Were satisfactory. This was largely duc to the fact that although 
marine engines and boilers formed their principle manufacture, yet 
at cach of their works they had, in addition, a range of spccialities 
that contributed very ma erially to their business, Their new 
steam turbine works were completed and in full operation, being 
well supplied with work. They had obtained excellent results 
‘rom their condensing plants, and particularly from the “ Con- 
traflo " condenser, for which they had a large number of orders. At 
Middlesbrough the development of their gas engine business had 
been both continuous and satisfactory. The ' Nesdrum " water- 
tube boiler was also being manufactured there, and the results 
obtained confirmed his opinion that it was a very simple and highly 
efieient steam generator. The extensions to their various works 
during the year had been considerable. At Sunderland the boiler- 
shop had been enlarged and fitted with electric cranes and other 
modern appliances. With regard to prospects they had at present 
a larger order book than a year ago, and, as trade was distinctly 
improving, they were hoping for more remunerative prices than 
had prevailed during the recent depression. . 

A dividend on the ordinary shares for the year ended August 
25th, 1905, at 6 per cent, was declared. 


Drake & Gorham, Ltd. 


THE directors’ report for the year ended June 30th, 1905, states 
that after payment of all charges, including bonuses due to staff, 
there remains & net profit of £10,822, which, with the sum of 
£1,722 brought forward from the previous year, makes a total of 
£12,544, which it is proposed to appropriate by payment of a 
dividend at the rate of 6 per cent. per annum, £7,500 ; by placing 
to reserve £3,000, and by carrying forward £2,044; = £12,544. 
The reserve fund will then stand at £12,000. The directors regard 
the increase of £2,173 in the net profit as satisfactory, for during 
the period under review there has been little improvement in the 
general condition of electrical business. 

The Church Stretton Supply Station has been started and has worked 
efficiently from the commencement. In addition to Goodwood, which has been 
completed, the company are engaged in lighting the village of Fochubers for 
his Grace the Duke of Richmond and Gordon from the water power generating 
station which is already supplying the light to Gordon Castle. The company 
have been entrusted with the electrical equipment of a cotton mill in 
Lancashire, in which steam plant and. generators of the latest type will 
be employed, the power amounting to upwards of 1,000 B.P. being transmitted 
electrically. It is anticipated that this work which has been throughout 
designed by the company’s staff will lead to important developments in the 
future. Atthe Electrieal Exhibition, held at Olympia, the company showed 
the sulient features of their system, and it is hoped that a considerable amount 
of work will result from the inquiries received. A large number of installations 
have been carried out during the year, and the work in hand on June 30th was | 
greater than at the corresponding period of the previous year. Negotiations 
are in progress for the acquisition on lease of further premises for factory 
purposes, the present arrangements affording insufficient facilities for the 
manufacturing department of the business. 

The meeting is to be held on November 16th, and an extra- 
ordinary general. meeting is to follow for approving a proposed 
slight alteration in the articles. 


Buenos Ayres Grand National Tramways Co. 


THE report for the year ended March, 1905, says that in view of 
the improvement in the company's position expected from the 
electrical operation of its lines, the directors have felt the 
urgent necessity of dealing with the capital and revenue accounts 
so as to enable the shareholders to reap tbe benefit of the improve- 
ment without undue delay. They have decided to proceed by a 
Bill in Parliamenf for the reorganisation of the company's capital 
and revenue accounts upon a basis the details of which will in 
due course be submitted to all the various security. holders for 
their approval, and it is proposed to deposit a Bill with this object 
in the course of November. 


At the meeting of the company held on 3rd inst. Mr. J. IRVING 
COURTENAY made a statement—the result of recent personal observa- 
tions in Buenos Ayres—regarding the work of electrification. They 
intended to make every effort to proceed continuously with this 
work and carry it on to completion. Up to October 31st 324 miles 
had been converted, and the sections open to the public covered a 
distance of 24 miles. The results already obtained amply justitied 
the policy of electrification. 


Prospectus. 


W. T. Henleys Telegraph Works Co., Lid.—This company is 
making an issue of £150,000 44 per cent. first mortgage debenture 
stock, and is offering for subscription £108,022 of the stock at par. 
The holders of the existing debenture stock are to be paid off at a 
premium of 10 per cent., and £41,798, part of the present issue, is 
to be allotted to them, the residue being paid in cash. Our 
readers are aware that the company is engaged in building a new 
factory at Gravesend. Further particulars appear in the abridged 
prospectus published in our advertisement pages. 


/ 
Castner - Kellner Alkali Co.—The directors hare 
declared an interim dividend for the six months ended September 
30th at the rate of 4 per cent. per annum. 


Amazon Telegraph Co,—The accounts for the year 
ended June 30th show a net profit, after providing for interest 
charges and the service of the debentures, of £9,836, reducing the 
debit balance brought forward to £78,235. ; 


Montreal Light, Heat and Power Co. — The 
directors have declared a dividend at the rate of 4 per cent. per 
annum for the three months ended October 31st last. 


Stock Exchange Notices,—The Committee has appointed 


a Special settling day as under :— 
Wednesday, November 22nd.—Johnson & Phillips, Ltd.—6,685 ordinary shares 
of £1 each, fully paid, Nos. 1 to 0,635; and £116,667 5 per cent. first mortgage 
debenture stock. i 
TheCommittee has also ordered the undermentioned to be quoted 
in the Official List :— | 
Indian Electric Supply and Traction Co., Ltd.—Partly paid provisional 
certificates for £120,500 b per cent. construction debenture stock, 


Bordeaux Electric Tramways and Omnibus Co.— 
A dividend for the half-year ended June 30th, 1905, will become 
payable on November 15th as follows:—4‘80 fr. on registered 
shares, 4°59 fr. on bearer shares. 


West India and Panama Telegraph Co, — The 
directors recommend a dividend of 6s. per share on account of 
arrears of dividend on the first preference shares, 


+ 
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ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Fort- Reoeipts for | No Route 
Locality. night e of Total to date. miles 
ended. fortnight. |wks l open. 
£ | # a | . 
Aberdeen  .. ..| Nov. 4| 2,468 |- 80 | 28 84,173 | — 1,50 | .. |.. 
tAyr .. Oct. 98 1988 —  Á 8,28 8,925 : — 117! 8 j.. 
Bath .. .. | Nov. 1; 1,984%+  51|44 | 90,365 + 1,813 | 13 i: 
Birkenhead .. | p b 1,918 — 68:81 | 83,085, — 697'185|.. 
Blackburn » 1! L807j|- 41] 31g | 81,796 | + 1,009 14:95 | .. 
Blackpool Corp. » 2] 74,— 41/831 | 42,955 , + 1,865 11-87] $ 
»  —Fleetw'd 4 490 — 182/18 | 18,860 '— 1014 ' .. ! .. 
nup, 7 Lrtam|Juneze op [t 763 | 84 oasi e 0| Wb 
olton T ov. 5 | 8,629 |+ 82 2, + 2,287 | 96 
Bournemouth M nag 1 Ey i+ 850 | 304 | 45,119 | + 8,116 | 17°4 M A 
Bradford ee oe ” 4 8,126 T RE 418 81 139,867 | — 7,824 58 P 
Brighton. |» 0| 1,586 — 151 82 84,504 } a 9-5 
Bristol ee oe ?9 8 9,208 = 234 . ee | ee 98:5 we 
Brit. Elec. Trac. Co. 
Airdrie ..  ..| Oct. 27 415 — 12 | 4g 8818, + 121! 855|.. 
Barnsley .. M TAE 2 97 — ily] , 6,952 | — 814! 8 : 
Barrow...  ..| 4, 2 40 i+ 9|, | 10525 | + 2,122 5387). 
tBirmingham (City) ,, 27 | 10,028 |— 923 | ,, | 231,852 | + 1,103 | 14°5 
Birmingham (Mid.)| ,, 27 | 2,705 |— 354 | ,, | 68,953} + 895 12-95, .. 
Devonport E. 838 |— 178 | ,, 20,042 | — 8,052 | 8:85) .. 
Dudley ee ge as 2 nes — 2 ipe + 1,926 |21:25| .. 
ateshead. . vis ; + 5% 83,656 | + 7221] 
Gravesend, N'flee ie 27 401 -— 88 si 10,101 ; — 5% E : 
Gr'n’k, Pt. Glsgw | ,, 27, 1,2955 |+ 121) ,, | 27,983 | + 3,059 | 7-95 | `. 
Hartlepool soa. 91 482 |— 46) , | 11,593) — 1,197! 6-72] ` 
Kidderminster ..! ,, 27 186 — <6! ,, 5,850 | — SL’ 45) `. 
Leamington ..| p 27) 18 n cd | siw j atj.. | 
erthyr .. Eu Um )|— i 43 8,213 | — 454 ‘ 
{Metropolitan ..{ ,, 27 | 5,260 |+1,663 | ,, | 115,456 | 4- 10,940 2 y 
Middleton.. |... ,, 27 586 — Yi , | 148006 | + 602| 8&5 .. 
Oldham — Ashton| ,, 27 1,107 f+ 2%) , | 2409 4 456|91s|.. 
Peterborough ..| , v7 197 -— 5|, 5,993 | — 62 5sS]|.. 
Potteries .. ..| ,, 21| B546] - 26| , | 78,256 |+ 463,99 ; 
Rothesay e gy ORE 108 |+ 16] ,, 9,298 | + 2,648 | 975 | .. 
Bheerness . » 925 10:.— 6! ,, 9,004 | + 299|) 25i.. 
Soutbport » N 467 |— 65 | 18,813 | — 498/817) ., 
South Staffs. » A| 1,628 |+ 214, ,, raed + 1,080 12:87 
Swansea ..  ..| ,, 27! 1,488 /+ 471] , 81,020 | + 7,514 | 6-5) |. 
{Taunton .. Sep. 8 57|— 38| 86 | 1,851}— 191| 15 © 
emouth Oct. 27! 9716 .— 29! 4g | 11,535 | — 1,565 | 3-75) .. 
eston-s-Mare ..| ,, 25 88 j—- 16] ,, 6,613 | + 614) 8 |... 
ecm) s 0 MU Bye | maim Ul 
ee ee 9 = 
Wrexbam.. | 4, 27 | 183 — 14| , | 4,896) — aes 1049 = 
Yorks, Wool. Dist.) ,, 27 1,208 |+ 269, ,, 28,980 + 9,897 17 
| 
Burnley  ..  ..|jNov. 4) 2,178 175 | i i | e 04 TBI. 
Burton-on.Tren$ .. . „ 5 567 — 57. 81 10,135 '— 1,290 865. 
Buy. +++ | Oct. 29 | 1389) | so 22647 | — .. 105i. 
MES oe 8,642 = 179 | 30 | 65900 e Ml 158. 
isie oe ee ov WEE , — 64 MM P 
Chatham and Dist. » 2| 1,146 n 54 | 44 ; 29,291 |+ 8,090 i 9-8 + ‘8 
Colchester sp aor. d 296 — 108 14 8,086 i. 4 us 
Cork ..  .. » 2: 819 — 89) 44 | 219567 |j 675 99 ` 
Derlington .. » 4, 412 + 5),9 | 6,871 | ec dT)... 
Darwen. . » 4 dT; 95.8») | 7,690'+ 870 436 .. 
tDover Oct. 21 200 + 7! 49 |, 9258 — 157 85.. 
Dublin Nov. 8, 9,108 — 71! .. | 94,256 —  U5l 485.4165 
Dundee í |» Ly L84 [+ 177 | 24 | 22,823 (4+ 1,109 125 .. 
East Ham I „ 06. 1475 |. 211.81 | 96,19 i+ 2,767 | 675 .. 
Glasgow — ..  ..! , 4i 80,468 |+1,814 | 22 | 947,659. 417,118 16 49:5 
Gloucester ..  .. ,, 1' 482.— 16.89 ' 9:09, .. '9 . 
Halifax  ..  .. Oct. 25 | 1,465 [+ 95 99 | 49,688 + 2,588 87 (49:5 
Huddersfield .. Nov. 4 | 2,648 '+ 253° 92 ' 43,004 + 1,872 98 ' 
Hull .. .. .. , 4| 4,273: — x9 31 | 69,00 4 544 19 °° 
Ilford e Oct. 98 885 j+ 2,931 | 15,075 + 994 .. '.. 
likeston  ..  ..' Nov. 1 946 — 891 81 | 3812 |\— 706° 85 
Ipswich — ..  ..|, 4| 68B — 96,81 | 14497 — 1,298 105 ` 
Isle of Thanet "DE" 564 — lle | 44 | 29,688 — 3,906 | ea Me 
Kirkcaldy .. ../ , 1 so |- 19|.. | .. S T5... 
Lan'kshireTrm. Co. | „ 2] 1,785 |+ 216 , 44 82,796 |+ 8,927 | 125: + 8:9 
tLeeds e 0 c.l Oct. 98 | 5,618 |+ 198 | 80 | 186,882 |+ 8,719 | 896 .- 8 
Leicester .. Nov. 4| 1,972 |+ 493 | 44 91,761 |.-98,676 | .. |... 
Liverpool .. Oct. 28 | 20,882 |— 282 | 48 | 455,912 |+ 8,663 | 104 + 1 
L.C.C. » 21 | 28,692 2,169 | z9 | 441,526 (164,891 | 514 + 4g 
Lowestoft Nov. 4 316 + 6| 6 — 80/85. . 
Manchester ; » 4| 22,006 |+ 978 | 81 | 406,225 16,415 | .. ij 
{Newcastle .. — ..|Oct. 98| 1149 |+ 524 | 80 | 116,891 |+ 3,847 j 
Newport ..  ..|Nov. 4| L079|e 132| 5 2,704 |+ 268 | 14°514 15 
planea e e|», 5j 8193 [+ 801 |82 | 58,099 |+14,249 [28/76 ' + 82 
Pontypridd .. ..| , 4 288 81 5,201 8&5. 
Ute ecl us 1 aa — $9,481 67,278 |+ 1.128 | 14:5 | .. 
ston - suo. ) Y "m m" " B 
fReading ..  ..|Oct. 96 545 |— "8|9s0 | 19,089 |— NUR Ar 
Rochdale ..  .. Nov. 4| 1,566 |+ 834/381 | 24,440 417,950 | 218 4. 8 
Salford .. «| Oct. 30| 8,007 |— 66 81 | 195,842 |+ 6,618) .. | .. 
Scarborough oe} gy 21 129 >> 42 7,474 ti. 
Sheffeld  .. ..| Nov. 5| 9,428 |+ 895 | 82 | 158,691 |-- 7,071 (35:15 -15 
Southampton e| oo 1| 1,740 |— 44) 44 4,026 |- 487)... |... 
Southend-on-Sea ..| July 26 | 1,089 |+ 67 |17 6,596 '+ 468 |625|.. 
Btalyb’dge,Hyde,ée. Oct. 2 119 + je 80 19,15 ac, | STL. 
tockpor$ .. | ,, 1, + 80 110 |+ 4,800 116-5 
Sunderland .. ..| Nov. 5| 2,414 |+ 172 | 31 42,417 |+ 1,152 ae a 
Swindon... .. | Oct. 18 861 2s 29 5,989 "m 44|.. 
LS baer oe «+ e| Nov. l| Mo + m 44 FE + 1,027 | 8'87.. 
n n ee ae ” 2 i ) T 31 * i+ §25 6°87 ; 9 
West Ham ..  .. | » 2° 8,744 41,590 81 | 65,987 423,478 1895 194 
Wolverhampton ..| , 1| 1,614] .. | poo. s 400. 
| | E EE = 
' i | 
Cen. London Rly. Noy. 4 | 13,903 + 9294 . 18 | 109,651 — 1,08 | 6 .. 
City & 8. Lon. Kly. ,, 5| 5,76 - 37:18 , 44889 .— 71:625 .. 
Dublin-Lucan Rly. : „ 8, 199 FÉ 18 i18 | 2453 = 2407... 
G. N. and City Rly. ,, 4! 8,840 -- 588 18 . 27,018 4 6,78 85 ` 
L'poolOverh'd Rly. ,, 5 2,709 — 800 14 | 20,801 — 1,272 | 6'57 .. 
Mersey Railway ... ,, 4, 8,184 |+ 144 18 | 28,115 + 1,714, 45 .. 
| | 
| | | | | 
* Oompared with the corresponding period of 1904. + One week only, 


1 Includes horse and other receipts, 
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STOCKS AND SHARES. 


rusa, cies menace iE iem, rise 


Wednesday evening, 


Dear money and Russian disquietude are the two most prominent 


factors in the general markets this week. The money situation 
shows faint signs of becoming easier, despite the rise in the Berlin 
bank rate, and if it does, this will make a considerable ditference to 
the sentiment of the investor with regard to better-class securities. 
Whereas there was an avid desire to buy good Debenture stocks only 
a couple of months ago, the desire has slackened, considerably of 
late, and, of course, this affects the share prices too. 


Electricity Supply issues are dull. There are but three rises to 
record in the list, and nine falls. By the irony of circumstances, 
one of the rises is in Westminster Electric Ordinary, which really 
started the fall in the supply market a fortnight agó, when the 
proposals affecting the Preference shares were first mooted. The 
various suggestions for new power Bills now being put forward by 
the London County Council and other' bodies are unsettling to the 
mind of the average holder, while, in addition to the other cares 
that have fallen upon the market, several extensive selling orders 
for large lines of shares have been executed. It is needless to 
catalogue the series of declines which have occurred; they range 
in extent from 3 in Edmundson’s Preference to 10s. in Charing 
Cross Ordinary and St. James’ Ordinary shares. 

Seeing how much the Westminster ,Corporation's proposals, 
already mentioned, have attracted general interest, it is as well to 
see how Electric Lighting Preference shares stand with regard to 
the return which can be obtained from a purchase at present 
market levels. In the following table, the calculations are based 
upon the middle quotations now ruling, and a final column is given 
to show when the dividends on the shares are payable :— 


Company. Pref. divd. | Price. | Yield on money.| Divs. paid. 
Brompton & Kensington 7 94 £3 18 8 Feb.-Aug 
Charing Cross .. 24 44 4 4 110 Feb.-Aug. 

ie “City ".. 4h 4 412 4 June- 
City of London fs 6 14 459 Mar.-July 
County of Londorr- 6 198 415 1 Feb.-Aug. 
Edmundson's 6 et 418 9 May-Nov. 
London Electric .. 6 617 1 Mar.-Sept. 
Metropolitan 43 |. Di 318 3 Jan.-July 
St. James's 7 9 8 18 10 Feb.-Aug. 
Urban zs b 5h 417 7 ril-Oct. 
Westminste 5 6 400 une-Dec. 


From the above, it is manifest that with a little judicious 
sclection an investor may obtain 4} to 44 per cent. on his money, 
with excellent securities that have good prospects of improving in 
capital value when the general financial position becomes more 
stable. 

Some of the Electrical Railway stocks have hardened a little, 
Central London Ordinary, for example, rising a point to 93, and 
Great Northern and City Preferred shares }, to 54. There exists a 
fair demand for Great Northern, Piccadilly and Brompton Scrip 
certificates at about 754, the fraction representing the premium on 
the issue price. Metropolitan declined to 914, but Districts put 
on 1 at 39. City and South London remains stationary, while 
Waterloo and City lost a [point at 88, for which the state of the 
Money Market is the;chief reason. 


Traction descriptions are firmer on balance, British Electric 
Ordinary having à advance at 10, Potteries Preference } at 93, and 
the Debenture stock 2 per cent. at 104. The Argentine group is 
steady ; Buenos Ayres Grand National Preference are distinctly 
firmer at 7§. British Columbia Deferred and Preferred have risen 
a point each, and Calcutta Trams arc } better. - Slight offering 
of British Westinghouse Preference put back the price to 2,5 
middle, and buyers are coy of appearing. Several cf the manufac- 
turing shares continue in deinand, and Dick, Kerrs score 4 rise at 
82. On the other hand, Telegraph Constructions dropped half a 
sovereign to 34. f 

Two rises of 15s. stand out as the features of the Telegraph 
market. One is in Amazon shares, now at 44, and the other in 
Direct United States at 14. The latter is due to a rumour that the 
company may cease adding to reserve when the fund reaches half a 
million sterling, and give more dividend to the shares. Eastern 
Extensions added } at 142— the only movement in the Eastern 
group. The Anglo-American trio bas nothing of importance to 
mention, and in the Western issues West India and Panama Second 
Preference are 4 lower at 74. Indo-Europeans recovered their 
recession of last week. : : 


National Telephone Preferred and Deferred are each 4 down, but 
at 54 United River Plate Telephone Preference are 2s. 6d. better. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


l k Business done 
Present | —— | Dividends for the last eae. [oo ab Be 
Issue. ^| —— | four years. ov. lst, . 8th 1905 Fall — 


—— ÀM— —— |———M————————— — ——Éá € —MÉM | M M — | MÀ M P— € B —— 


1904. | 1905.8 i Highest Lowest. 


1902. 
84,800 | African Direct Telegraph, 4 T Debs.. : ..| 100 4 s 99—102 99 —109 i, "ME M 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 26,000 : 10 i be 81— 8} 4— 43 8H | + i 
119, 7001 Do. do. 5 96 Debs., Nos. 1 to 1,260 Red. 100 Nil = 82 — 87 83 — 88 £x X 3 
Anglo-American Telegraph .. | Btock | 60/6 295.5 | 60 — 62 60 — 62 6 , .. 
8,118,210 | Do 0, do. 6% Pref. js .. | Stock | 6 588.§ | 1074—1084 1 jl 1 a ie Ned 
811820 | Do. do. do. Deferred ..  .. | Stock | 1 . | 15§— 15% | 1 l . 16 +3 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 6 7 7 7 72 " 7 Vs 
1,989,8560 | Commercial Cable Sting. 600 year 4 % Deb. Sk. Red. Btock | 4 . 97 — 99 96 — 98 99 97 -1 
16,000 | Cuba Telegraph . s ve 10 64 5 968 83— 9ixd 81— 9} 945 is : 
6,000 Do. 10 %, Pref. ee ee ea ee 10 10 10 968 17 — 18 xd 17 = 18 ee . 
123,991 | Direct TDDSDUH Telegraph, Ord. a 5 4 4 968 ot af <an a : . 
6,000 do. 4 4 Deb Cum. "Pref. we 5 10 10 %$ - 
80,000 Be do. m e 50 44%§ | 100 —108 100 —108 
60,710 | Direct United States ‘Cable 20 8 968 18 — 134 184— 144 14$ 184 +2 
74,500 | Direct W. India Cable, 44 lo, 44% Re Reg. Deb., 1to 1, 300, B. 100 ; 100 —102 100 — ix 
4,000,000 | Eastern Pe iat . | Stock | 7 5 %§ | 148 —146 148 —146 146 1444 
2,000,000 54 Prot Stock 100 Bà 84968 89 — 91 89 — 91 89 
1,886,814 Do; Mort. Deb. Stock Red. Stock | 4 4%8 | 106 —108 xd | 106 —108 107 SN 
800,000 | Eastern Extension, Aüstraliase and China Tele. 10 7 6 %8 14j— 142 144— 15 1441 1444 
602,400 Do. Deb. Stock . Stock | 4 4%§ | 106 —108 106 —108 107 107: , 
800,000 | East& B. Afric. Tel. 4 Mt. Db. , 1 to 8,000, red. 1909 | 100 4 E 101 101 is A 
900,000 | Do. 4% Reg. M, Debs. (Mauritius Sub: ) 1 to 8,000 25 4 : 1014—1 1014xd es ; 
180,887 | Globe Telegraph and Trust. - ss 10 43 5 1 104xd 1 1 ae ; 
Do. do. 6 % Pref. e es 10 6 see 1 14dxd 1 il 1 1 
150,000 | Great Northern m kei n sol Ope "EUR 10 — is 
Halifax and rmu e, st Mort. n oot 
46,500 Debs, within Nos: 1 tc 1,20, Bed or] 100 | 44% .. | 100 —109 100 —102 : : j; 
17,000 do-European Telegraph is we 25 10 % : 54— xd 55 — 57 563 55 *À 
72,680 | Monte Video Telephone Co., Ltd. Ord. ex a 1 8 % s. xd i — à E bs 
1,968,888 | National Telephone; Pref. Stock sie ss ..| 100 6 & $| 112—11 1114 - 1l ui - i 
1,966,667 Do. Def. Stock à ie ..| 100 44% § | 107 —108 1064 ~ 107 107 — 
15,000 | ; Do. . do. 6% Cum. Ist Pref. .. EN 10 6 % $ 18 — 15 18 — sa 
15,000 Do. do. 6 % Cum. 2nd Pref. .. 10 6% § 12 — 18 12 — 18 E 121 - 
250,000 Do. do. 5 % Non-cum. 8rd P., 1 to 250,000 5 5% $ 5j— 5i 68— 5j b Stå 
2,000,000 Do. do. 3 Deb. Stock Red. . | Stock | 84% : 97 — 99 97 — 99 99 97 ie 
1,680,598 Do. do. Deb. Stock Red. 100 4% 104 —106 104 —106 m ia 
179,818 Oriental Telep. and Bizo . L to 171,504, fully paid 1 6% 1 1gid 1 là 143 af : 
50,000 Do. do. do. 6% Cum. Pref. 1 6 X 14— 1fxd/} 1 lá s n 
100,000 | Pacific & European Tel., 1 96 ous Debs., tf tol 4000 100 4% : 100 —108 —103 100 ; : 
11,8891 | Reuter's à A 8 5& $ 7 8ł T1— 8i Ss is ar 
8,9897 | Submarine Cables Trust ` s s .. | Cert. 6 « 198 xd 195 —198 oe " a 
68,000 | United River Plate Telephone 5 1° 7— af 7— Ay Ti zs 
40,000 Do. 5 . Pref., Nos. 1 to 40,000 5 5% ‘ — 5, ; + 
179,947 Do. do. b Debs. ee Stock 8 , 110 —112 110 —113 ee I oe eos 
15,6001 | West African Telegraph, Shares : 10 2% 10 — 104 10 — 1 | - 
150,000 | Do. 4% Debs., 1 to 1,500 NY by Braz. Sub. Vel | 100 | 4 EE m. 100 —102 ae 2s m 
207,980 Western eiegraph, Ltd, 1 to 207,930. 10 7 141— 143 141— 143 14% | 144 a 
76,000 Do. Debs. 2nd series, 1906 | 100 b 101 —108 101 —108 " - v 
Do. - do. Ae Deb: Btock Red. .. | 100 4 1 1 1024—1 104 , .. i. 
88,321 | West India and Panama Te egraph .. m va 10 N — di M - 
84,668 Do. do. 6 Cum. let ef. ee ee 10 7 7 * — 9 9 ay ee ee 
4,669 Do. do. 6% Cum. 2nd Pref. he es 10 N 7 8 "u-". 7i es —-1 
,0001 Do. do, 5% Debs., Nos. 1 to 1,800 . 100 5% 5% 101 —104 101 —104 ie as An 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. | ; 
| | | | | | | 
850,000 | Saale S gentle Trams, 260,008 to 430,007 . . 5 : | 8% | 6 WS. — & | &i | uU 2s 
,300, % Cum. Prefs., 1 to 260,007 =- - 5 5% , b ! bà — 6$ Vn 
Do: Permanent, 6 % Deb. Stock, 1 100 - 6 96 6 , 6 141 —114 141 —144 | 1 149 23 
200,000 | Auckland E. Trams., 5 % Ist Mort. Deb. Bk 100 2: 5% | 555 | 5 106 —107 105 —107 | 1 is p 
590,000 . Babcock & Wilcox, 1 to 580, 000 1 z5 17 20 | 16 %4 4 4 i e Cte 
100,000 | Do. do. | 6% Cum. Pref., 1 to 100,000 . 1 64 6 | 6 1 lis l44— 1% - XE 
40,000 | British Aluminium 7 $% Cum. Pref. . e| 68 | Na] Nü | Ni | . [BE x 5 mS 
90,000 | Do. do. ds Ux Come Pret. ae oe Nil | Nil | Nil i 4- | f l is 
20,000 Do. 96: int 6 s zi - ad | : x es 
sooo | Do. de 541^ Mom Deb. Stock Rea. Stock | 5% | 5 5 : | g9—L0) xà | 99 —10 i es 
800,000 | British Columbia E. Rail Def. Ord. Stock .. 100 s 6 6 : 198 —126 xd ' 124 —127 196 125 *1 
800,000 no : Pref. Ord. Stock : fg is 100 M 5 5 ; 110 —118 | 11 —114 108 . +1 
115,000 Cum. Perp. Pref. Stock - .. ..| 100 e: b 5 5 106 —109 106 —109 " : MES 
240,400 Do. 1st Mort. Debs., 1 to 6,250 . 40 js 108 —105 108 —10696 - . a 
220,000 | Do. 1 Vancouver Power Debs., 1 to 2,200 100 VA % 101 —104 102 —106 104 es +1 
188,801 ! British Electrio Traction wh 10 8 6 6 we um 1 1 1 +3 
156, | Do. do. 6% Cum. Pref. .. .. | 10 6 6 6 i 11 — 11 1 — 11 1 1 m 
1,000,000! Do. de. 5 % Perp. Deb. Stock .. | Stock |. 6 b 6 - 121 —1928 190 —122 191 —1 
250,000 Do. 43 do m Deb. Block Hed 100 xd E - 97 — 99 xd 98 —100 99 +1 
100,000 | British Insulated and Helsby Cables ix : b 10 8 8 8 %8 7 643 s 
100,000 Do. do. 6 96 Cum. Pref. ee 6 6 6 6 6968! "E i 
600,000 | Do. do. 44 % ist Mort. Deb. Red. | 100 | 4j 44% $ | 108 —106 108 —106 ud. 
212,000 Prinien Tooman Mouton 44 % lst Mort. Debs. .. | 100 ES % % 98 —100 98 —100 os 
00,0008 [jee nr eee eee er: B . | 6% | Ni | . 98— 28 91— 9g an | sc 
1,016,353 Do. 4 95 Mort. Deb. Stock  .. 100 - 4 96 4 4% 85 — 89 85 — 89 = a x 
50,000 |{Browett, Lindley & Co., Ord. .. se] £1 Nil Nil Ni xa e E uw Hi T an : 
50,000 (71 Do. do. 6% Cum. Pref, *.. £1 Nil Nil Nil zs 14/6 to 1 14/6 to 1 e I : 
106,781 | Brush Electrical Engineering, Ord., 1 to 106,781 . 2 Nil Nil Nil s - ve T 
150,000 | Do. Non-cum. 6 % Pret. a 9 6 6 6 "i 1 1 1 às aS - 
125,0002 Do. Perp. Deb. Stock .. | Btock 4$ oe 93 — 97 98 — 97 s 
125,0000 | Do. Perp. 2nd Deb. Stock | Stock d4 ks 78 — 81 T! — 80 "E : —1 
500,000 . Buenos Ayres & PADO: 1 to 100,000 5 "s 8 4 96 $^ 3H— J— 831 833 
200,000 i Do. A” 6% Cum. Pref., 1 to 40,000 5 .. | 6% 6% x bi2— i. — : | sU s 
187,500 Do. “B" do. 1 to 27,500 5 | 165 16H: . | b— | '9— ö | oo 054 
817,700 Do. 5% Deb. Btock . 100 n | 5% | 5% | 5% ' 10-108 | 106-108 | .. i 
190,000 Do. 5 €, 2nd Deb. Stock 100 | » 5 5% | 5 102 —106 . 102 —106 M i 
525,000 ' Calcutta Trams., 1 to 105,000 .. : -- cats 6 8% | 75968 9— 9$ | 93 9%) +} 
163,060 Do. 105,001to 137,610 .. 5 | be poc Me 8d. 8&1— 9 | — 9 sf A 
850,000 44% Ist Deb. Stock |. 100 fg 4% | 49% | 107-109 | 107-109 | ©. 
86,000 Callender’ s Cable Construction shares Ei 5 15 1 124 1 | 11 — 12 xd | 11 — 12 | 11$ ; 
Do. o 5 95 Cum. Pref b b b 5 5 5% a is 
800,000 Do. do. 44 96 ist st Mort Deb. Stock Red. Stock | 44 44 «à 4} 109 —111 109 —111 is s se 
491,222 | Cape E. Trams., 1 to 491,222 : 1 m 15 10 b 96$ 1— 1 1— 1 lá 1 " 
450,000 Castner. Kellner Alkali, 1 to 450,000 .. 1 4 4 - 20/- — 21/- - d$— ly lh! .. —6d. 
230,211 Do. 44 % lst Mort. Deb. Stock 100 | 4a | 44 43 97 3102 {| 97—102 99 M gs 
1, Central London: Railway, Ord. Stock . . | Btock 4 4 | 4 4 95$ 91 — 93 | 92—94 93 913 4I 
528, Do. . do. 4% Pref. Stock Btock | 4 4 4 4 %8 | 101 —108 101 —108 102 de ; 
523,806 Do. do. _ Det. do. .. .. + Stock | 4 4 4 89 — 86 88 — 86 | 84 A i 
,880,000 | City and South London Railway — ..  .. .. | Btook | 8} 2 %$| 48— 45 48 — 45 45 484 í 
85 Crompton 4:00; xu a ghia A enia 8 b zs lá— 13 làÀ— 13 | ne T ; 
o g. ; 
{ /— 900 ot £100, Ad 901 to 11,000 of £50 Red t) - | 5% | 5% | 5% | MM Ww — 99 96 


* A period of nine months, - t Quotations on Liverpool Stock Exchange. | Unless otherwise stated all shares are fully paid. § Interim dividends. 
: i| And bonus of 10s. V prom Manchester Share Liss st. ? 


(Continued om next page.) MES l 
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SHARE LIST OF ELECTRICAL COMPANIES.—( Continued), 
| ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—T(oontinued ). 


l Closing Closing Business done ue + 

Present NAME as Dividends for the “Quotations Quotat:-ns week ended 

Isfue. ` Share. | last four years. Nov. lst. Nov. Sth. | Nov. 8th, 1906. | Fal- 
. | + | 190. | 1908, | 1904. ie 

260,000 | Dick, Kerr & Co., 1 to 52,000 i 5 - E 10 $ oe +$ 

305,000 Do. do. 6 % Cum. Pref., 1 to 61, ob es 5 e 6 & 6 ioo 10e a 

294,150 Do. do. 44 % Deb. Stock .. .. | 100 vs a 44% 1531 2. 

600,C00 | Dublin United Trams. (1896), 1 to 60,000 10 ES & 6 96 ae : 

599,700 Do. Pref. between 1 and 60, 000 10 T 6 6 96 20.101 à 

63,400 Do. ` A X Debs. a : 100 sä 4 & 4% 98 — 09 vs 
800,000 Do. “A Debs. - và 100 ies 25 98 — 97 . 
300,000 Do. 8 “B ” Deb. Stock . si 100 i % i 1 T 

99,961 | Edison & Swan Utd, A” ahrs., £8 på., 1 to 99,261 5 Nil il $ 18— il e 

17,189 Do. " A y he 01—017,189 es b Nil Nil § a5 — 90 a 
844,0281 Do. Ao Deb. 8tock Red. 100 4 4% 4 m ex 
100,0001 Do. 5 96 8nd Deb. Stock Prov. Certs. ‘all pd. 100 b 6 5 oe 
112,100 | Electric Construction 1 to 112,100 .. 9 6 4 i of js 

81, Do. do. 7% Cum. Pref., 1 to 81,990 2 7 7 7 t ae i 
900,000 Do. do. 4 di lst Mort. Deb. Sk. | Stock | 4 4 4 n T 

25,000 | General Electric Co. (1 Cum. Pref. 2s 10 6 6 b Pos vá 
200,000 Do. do. P Mort. Deb. . | Btock | 4 4 & 4 9. $3 ES 
780,000 | Gt. N. & City Rail Pret. Ord. “A” 4 96 1 to 78,000 10 T 8 4% i E 
96,000 | Greenwood & Banay 7% Cum. Pref. 10 m 1% 7 % i et 
80,000 Do. do. 5% Mort. Debs. S .. | 100 ds 5% 5 904171008 EN 
apre Money #1 8 M T.) TOETADA Works, OE ^" . 4 20 15 15 Sh a m 

?, 0. * ee 

45,900 do. i der Deb. Btock | Stock 1 Hi H9 ciu sa 

50,000 | India- -Babber, Gutta-Percha & Telegraph Works.. 10 10 10 5 D 164 Pi 
800,000? Do. do. 4% 1st Mort. Deb. .. 100 4 4 4 — vs 

87,500 |+Liverpool Overhead Railway, Ord. » 10 là li 1} at 23 I 

10,000 {+ Do. do. Pref. £10 paid a 10 5 b : 5 uc EG 
600,070 | London Venea Trams (1901), 1 to 50,007 .. x 10 m 8% | 6 H — : ix 
899,990 Do. do. 60,008 to 100,000 (£4 paid) " 10 8 96 6 & — i is 

1,125,000 Do. do. 5% Cum. Pref., 1 to 125,000 . 10 i 5% | 5 i a lot . 
1,331,000 Do. do. 4% 1st Mort. Deb. Stock i 100 z 4% 4% — xs 
160,000 Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 40,000 b 24 = 6 936 T 
240,500 | Potteries E. Trc., 20,001 to 40,000 & 60, 001 to 54,500 10 b 9 5 g 9 q n 
210,500 Do. 596 Cum. Pref., 1 to 90,000 & 40,001 to to 44,500 10 5 9$ 5 T E p 
. 245,000 | Do. 44% Deb. Stock .. . 100 i 44% | 44% 09 —106 oh 
87,850 bir ed CODES HH and Maintenance ` 12 20 » 90 ha 15 T NOE 
150,000 4 96 Deb. Bds., 1 to 1,500 Red 1900 100 4 4 4 00 ae ae 
8,599,200 | Undergd. E. R., Lon., 5% Profit Shar. S. Nts... ds E b oo 20i E 
640.000 | Waterloo & City Railway. Ord. Stock $5 : 100 8496 88% 8à RU E 
839,890 | Willans & Robinson, 1 to 80,000 & 80,001 to 116 666 5 vs 6 %8 Sis ee 
333,830 Do. 6% C.P., 80,001 to 80,000 & 125,001 to 141,666 5 8% us 7i ant 
246,806 Do. 4% 1st Mort. Deb. Stock r1 100 4% 4% — 
l 
è 
ELECTRICITY SUPPLY COMPANIES. 
PHP | ! | | | | | 
| | 

70,000 E Bromle Keny E.L. & P., 1 to 14,000 CUBE p vus 5 % % 494. 5— 539 |! — 5 T EE 

50,000 D do. 44 % Ist. deb. stock... : 100 | 1. | 44% ds | 4496 | 102 TR xd | 102 M xd | Su sis m 

29,377 | Brompion & Kens. Elec. Lt Bup., Ord., 1 to (1 to e (8 8 | 10 Li S o | a A és 

29 . i n ee i { ra . ee 

10°782 Central E Electric Bu iyi% Guar. Deb. ‘stock . | 10 | 4 4 | 4 l oak 105 Ze | ue = | 106 E im 

80,000 | Charing Cross and and lectricity Supply |. 6 | 10 8 ! 8 | 6968, -— f a han R 

8000 | — Do. do 44 ^ 85 | 4» um wa 5? ao loi X 

ee Do SO y Undertaking ^i 44 96 Cum. Ped : ! 4 i | c b : : | P m ; 

i e oo | ee ; m l i i . 
850,000 | Do. do. 4% Deb. Stock Red. — .. | 10 4 4 £4 | uo 108—106, | 108 E E cR 

44,496 | Chclsea Electricity Bupply Ord. ie 5 4 | 3 6 dH | Net: | E : b : 
150,0002 Do. % Deb. Stock Red. .. | Stock | 4 | 4 96$ k i 11g TAR i a 

70,595 City of London Elec. "Lighting, Ord. 40,001—110, 596 10 | 5 5 6 e © 1%- 7 l 12 1% 

40,000 , Do. 6 % Cum. Pref., 1 to 40,000 . 10 | 6 6 , 6 T erie i E | 1 5e 
400,000; Do. b Db. Btk. , Borip. (iss. at 115) all pa. @e b b b ee 04 —]106 104 —106 e ; ee 
800,000 Do. 44 96 2nd Db. Stk., Prov. Crts.,allpd. , 100 | 44 44 4 (05. 3: 104 — i | i i | oe 

40,000 | County of London Electric Li hting, Ord. 1—40, 10 4 4 4 966 i ist o . ` 
io anol | po. do 6 prer, £ 3,001 —00,000 10 6 6 6 ME im M | ET 2 : 

9 1 . b oe ee 
250,000 Do. aA ind 2nd "Deb. Book. a Stock 4 4 1 | . 10 —104 xd| 102 —i04 xd a m 

70,000 Bamundon B Electi i uon oe Shares . b i i i [ues bf x i d 3 l - 

80,000 um T i EET = | . T 
800,0001 Do. do. 44 % lat Mort Deb. Bik | 100 | 4 14% | 44 "i | 100 —111 19 —nl] | .. ! .. 2 

50,000 | der a re i i Mx A e | 69% | 5 Pu a E : - | i 2 

50,000 o. m e $a Es si — — és ; 

50000 | Do. 4) % let Ist. Deb. Stock — .. | 100 EE 44% | 4496 | 44% | 100 —108 — | 100 —108 P e 

65,000 , Hove, 1 to 13, "m B e 5 sa ate % e | ke à d ae - 

10,000 | Do. New (£5 10s. paid)  .. .. .. .. E P 8 % 8 b | i ott K: E x i n 

"130 | Do. 44° Deb. Back a .. | 49% | a% | a% 98 —102 ^ | 99—100 > .. » 

21,000 | Kensington and Knightsbridge Electric Ord. , b 10 $ 1 12 | MS 12 E rU 1 123 $s " — i 
186,000 Do. do. do. Deben. Stk. | Stock | 4 4 | dii e | 9-10 8 —101 " y us 
111,000 | London Electric Supply Gestion: imited, Ord. 8 Nil Nil 8 poe | 11— i | H— 5 *í | ‘ 
971808 Do. do. NCC T stock | 4 42144 | 7 ' o1 99 —102 7 -i 

. o. o -O — a zm TM ; 
100,000 : Metropolitan Electric Supply, 1 to 100,000 . 5 | 10 | 10%$ | 10 — p. | 10 — 1 | p p 

76,121 ' Do. Cum. Pref. 1—71,106, £8 pd. | 6 4 E ME is l4 mis | H E 
220,0001 | Do. Ist Mort. Deben. Stock  .. i .. | 4 4% | 48% | .. | 109 — o WA E 2 
250,0001 , Do. 26 Mort. Deben. Stock Redem. . Stock | |o. o 98 —100 | dol me i oat 5 = 
250,000 ; Midland Electric Corporation, 44 %1 ist EOT Des , 100 | 4 ! 4 e 101 —103 — pos s 
285,045 | Newcastle-on-Tyne, 1 to 57,009 5 3 8% | % 24%$ | 8 — 84 | 8 — T ! sa Ae 

| 89,955 Do. 57,010 to 75,000 . M CE d | 9/43 8 — | 8— mE " » 
t 285,045 Do. 5 % Pref., 1 to 57,009 . e| 5 .. i565 | 5 b 96 = | = i x x 
| 89,956 ` Do. 57,010 to 75,000 .. si. ES X 00 OAR | = K oe | M EA 

10,852 Notting Hill Electric Lighting .| 10 | 6 % NT T x 14 — 15 —5 Sj " 

59,000 | Do. do. 4% 1st Mort. Deb.. .! 100 | 4 | 4 i 4 oe 98 —100 08 — vo tne sis 

92,500 | Oxford, 1 to 96 and 407 to 188810 — . ; toS qo d 6% | TH | BMS M SAC Ka Mood 

50,000 | Do. 4% Deb. Stock . e 100 lea | 4% 4% 4% ee ar i iag | i m 

40,000 St. James’ and Pall Mall Electrio Light, Ord. | 5 18% | 143 144% , vee $ | | 

90,000 ` Do. do. 7 % Pref. 90,001 to 40,080' 5 | TH | 7% 74 THS) B— Si- | D as 
150,000 Do. do. 84 % Deb. Stock Red. .. ` 100 af 84 84 oe | 98 —100 5 — EET : n | " 

19,000 Smithfield Marke: Electric Supply, Qrd. .. | 5 | 4 4 | | 2 — 2i — adi ! 24 pot : 

50,000 Do. or Block Btock | 4 | 4 4 | ' | 76 — 80 | 76 — 7 MB E. | i 

65,000 South London Electricit Supp Or . | 5 | 139% 8% 4 84 — 4 ‘ | r A . 
100,000 ‘South Met. Elec. Lt. & Power | Ord.. - vs 1 i Nil | il | . $— H ; - - m 

50,000 (Late Blackheath and Greenwich 17% È Pref. 1 ' Nil | 79$ 4 % | ldk— lrs lA— alts EP is is 
100,000 Dist. E.L.Co.) 44% Ist Deb. Stk. 100 24 49 ^ 4c (M6 —0 | 5-1 A ios H » 

80,000 us mE EC: ELEC TE : : M oe | 5 | £— 4 | "m Be Se " | ae 
900-000 Do: x. cam, Pret, Db. Stk. Reå | 100 | m | TN 44 fe ond | 108 —105 | 104 —106 | 1 |o: P | +l 
110,000 Westminster Eleotrio Supply, Ord... . 68 112 % 1% H % | 18%$' 191— 134 19à— 4 03; 18%] +4 

28,151 Do, do. 5 % Cum. Pret, a 5 5% . 5 ' E | e. | 6— | 6— pot K? 

l | l i | io m | 
Seni not official] quoted :—Mackay Companies, ord., 50—51. Pref. 75—78. 
+ Unless otherwise stated all ip aud are fally pai id. § poem dividends. 


Bank rate of discount 4 per cent. (September 28th. 1906). 
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PROCEEDINGS OF INSTITUTIONS. 


IS MACHINE STOKING ECONOMICAL? 
By AuFRFp W. Bennis, M.ILMech.E. A.LE.E. 
(Paper read before the Keighley Association of Enginecrs.) 


(Concluded from page 706.) 


6. In a series of tests carried out on marine boilers with hot air at 
tbe Sheffield Corporation Sheaf Street Electricity Works, by Mr. 
S. E. Fedden, A.M.I.C.E., M.I.M.E., the following facts, which are 
not without significance, were established: The rated capacity of 
the boilers w.th band firing was 9,000 lb. to 10,000 lb. of water 
per hour; with mechanical firing and hot air, 17,652 lb. of water 
were evaporated per hour with an efficiency of 79'9 per cent. 
These tests brougn* out most clearly the high attainable efficiency, 
with an increased e-aporation of about 89 per cent., and this 
with small slack coal as aseinst through and through by hand 
firing. 

Now, we may ask, if you were racing men and backed a horse 
that ran 9,000 yards while the winner won the race by running 
17,500 yards in tbe same time, other things being equal, would you 
ever back the 9,000 yards horse again? Especially if the 17,500 
yards horse was fed on bran while the other had oats ? 

I should here like to enter my protest against the false economy 
of the users of steam power who make it a constant rule to buy the 
cheapest machines, 7.c..a machine for which the smallest initial 
outlay is required. Here is a case in point. Two stokers were 
installed for a firm known to me, one costing 50 per cent. more than 
the other. In less thana year the more expensive-of the two had 
paid for the difference four times over; in other words, it had 
saved twice the cost of the cheaper machine. i 

The following tests of recent date speak for themselves :— 

City of Coventry.—On the supply of cheap electrical energy for 
industrial purposes, Mr. Joseph A. Jeckell, the manager of the elec- 
tricity department of the Corporation of Coventry, read a paper before 
the members of the Birmingham Electric Club, and figures are given 
showing the results of working atthe Corporation electricity works, 
. Coventry. 

In 1901 the station cost pence per unit was 3°05d. In May two 
boilers were fitted with the Bennis stokers, and in October, 1902, 
two more boilers were fitted. In 1902 the cost went down to 2:43d. 
In 1903, when the coste were affected by the change in the stoking, 
the station costs went down to 151d. In 1904 they went down to 
116d. In 1904 two more boilers were fitted with these machines, 
and in 1905 the Coventry cost stands at :85d., which is a world's 
record. They had previously at work a cheaper stoker made by a 
Burnley firm, and the test in 1902 briefly showed that the dearer 
machine gave the extra evaporation per hour of 174 per cent. with 
a reduction in fuel cost per 1,000 gallons of 53 per cent. Notice 
the following tests (sec Tables A, B, C, D, E):—Arlesey Portland 
Cement Co.; Leeds Copper Works; Butterley* Co.; Belfast; 
Brintons, Ltd. 

These tables give some idea of the saving effected by the use of 
machinery, and of the progress made towards the goal of the stoker 
manufacturer, viz., cheap steam with a smokeless chimney. 

In a paper read a short time since before the Bradford Engin- 
eering Society, an opinion was expressed that the nearest approach 
to perfect firing might be obtained by a well-designed and well- 
managed mechanical stoker. The writer of that paper further 
asserted that, to some extent, machine stokers have a bad 
name, and are viewed by a great number of men with some dis- 
trust. While admitting the truth of the assertion, we think it only 
due to point out that this bad name and distrust are probably the 
result of the folly of the manufacturer too anxious to do business, 
who has rashly guaranteed impossible results. 

Possibly a second cause to which these detrimental views of the 
mechanical stoker may be attributed, is the fact that many badly- 
designed stokers have been placed on the market, causing actual 
logs instead of gain. . 

A third cause may be due to the prejudice of the individual 
engineer, who receives a bad impression of a certain make of stoker, 
and then condemns all stokers as bad. 

The historic aspect of machine firing has been so frequently 
before the members of the various technical societies during the 
last quarter of a century, that we have thought it best to omit the 
story of the early attempts of machine-firing, imteresting though it 
must always be to the student of the evolution of the mechanical 
stoker of to-day, and the days to come. The ably told story will 
be found carefully preserved in the archives of the Institution of 
Civil Engineers, the Institution of Electrical Engineers, and 
the Technical Society of Mill Managers, &c. We shall do no more 
than refer to it here. 

Everybody here is familiar with the process of combustion of 
coal. In hand-firing, when a quantity of coal is thrown on the fire, 
the supply of air is not altered ; the consequence is a production of 
carbonic oxide for a short time. Now, whatever this loss amounts 
to, two-thirds of the heat possible to be produced from each pound 
of carbon is wasted, and this occurring again and again each time 
a man fires, it amounts to a considerable loss at the day's end. 

But if, on the other hand, the fire is adjusted to produce carbonic 
acid gas when the coal is fired, there will be too much air when the 
coal is burnt through, and heat will be carried up the chimney by 
the excess of air. This source of waste is entirely avoided by 
efficient machine firing. 

_ There is another point which up to now has been entirely lost 
sight of; it is a most important consideration, and is the reason 


why such high efficiencies have been obtained by what I might 
term high-speed stokers, burning a Jot of coal and doing heavy 
evaporations. T) e rate of transmission of heat varies as the square 
of the difference of temperature between the water and the 
furnace temperature, and so it comes that, other things being equal, 
the hotter the fvrnace the more efficient the boiler. Therefore 
work with as little excess of air as possible, but not a fraction too 
little, or down comes the temperature, and see that the air supply 
is properly distributed over the furnace. 

A self-cleaning furnace is essential, and one in which a con- 
trollable supply of air is arranged for, is imperative ; otherwise it 
becomes impossible to adjust the conditions to the best advantage. 

History repeats itself,the old story of the compound or single 
engine controversy is now being repeated in boiler firing. The 
single cylinder is hand-firing ; the compound engine machine-firing, 
and the arguments used in the great Oldham controversy are much 
the same, but the evolution and survival of the fittest will. carry the 
day. | EE 
(A.) Result of comparative boiler tests made at the Arlesey 
Portland Cement Works, branch of the Associated Portland Cement 
Manufacturers (1900), Ltd. These tests were made on a Lancashire 
boiler, 8 ft. 6 in. x 32 ft., to determine the comparative efficiency 
of hand-firing and the “ Bennis” patent gold medal machine stoker 
and patent self-cleaning compressed air furnace :— à 


Hand. ' Bennis. 
Date of test, 1903 Aug. 28th Sept. 11th 
Duration ... ies T" = 8 hours 8 hours 
Feed water temperature (average) 129° F. 131° F. . 
Steam pressure (average) : 118 lb. per 123 lb. per 
8q. in. 8q. in. 
Factor of equivalent evaporation as 
from and at 212? F. i 1:130 1:129 - 
Sort of coal used ... Tinshelf | Ibstock pea 
nut. 
Price of coal delivered .. x 14s. 10d. 12s. 9d. 
Weight of coal burnt :—Total ... 9,856 1b. 15,680 1b. 
Per hour 1,232 1b. 1,960 1b. 
Water evaporated, actual :—Total . 5,502 gals. 9,847 gals. 
Per hour... 687°75 gals. 1,230°87 gals. 
| Per lb. of coal 4 58 1b. . 628 lb. 
Water evaporated as from and at 
- 212° F.:— Total T 6,217 gals. — 11,117 gals. 
Per hour ... 777-1 gals. 1,389°6 gals. 
Per lb. of coal 6°31 1b. 7:09 1b. 
Cost of coal to evaporate 1,000 gallons 
as from and at 212? F. Eus ... 125°93d. 96°34d. 


Advantages obtained by the use of the “ Bennis" stoker and 
furnace :— l 
Extra evaporation per hour... 
Extra evaporation per lb. of coal ... 12:36  ,, 
Reduction in cost of coal per 1,000 gallons 2353  ,, 


The actual saving in cost of coal is 29:64d&;: per 1,000 gallons 
evaporated as from and at 212* F., and taking only the work donc 
during the eight hours of the machine-fired test (namely, 11,117 
gallons evaporated as from and at 212° F.) the saving in cost of coal 
during that test amounts to £1 7s. 5d. 

(B.) Results of comparative boiler tests made at the works of 
the Leeds Copper Works, Ltd.—The tests were made on a Galloway 
boiler, 8 ft. x 30 ft., to determine the comparative efficiency of 
hand-firing and the “ Bennis" new patent stoker and self-cleaning 
compressed air furnace :— l 7 


78:82 per cent. 


Hand. Bennis. ‘Bennis. 
Date of test, 1903 June 10th June 25th June 26th 
Duration. ... a 84 hours 84 hours 84 hours 
Feed water temperature | 
(average) "ER ids 148° F. 168* F. 159? F. 
Steam pressure (average) 112 Ib. 119 Ib. 101 lb. 
Factor of equivalent eva- 
' poration as from and at 
212° F po ie 1:109 1:089 1:094 
Sort of coa] used ... Glass Smudge Glass 
Houghton : Houghton 
Price of coal per ton  ... 78. 6d. 5s. 3d. 7s. 6d. 
Weight of coal burnt— 
. Total ... : .. 7,097 lb. 10,752 1b. 9,184 lb. 
Per hour sis .. 89349 Ib. 1,2649 lb. 1,0805 lb. 
Water evaporated, actual 
Total ... a .. 4,723 gals. 7,298 gals.. 7,513 gals. 
Per hour ; 5556 gals. 858°6 gals. 8839 gals. 
Per lb. of coal . 6:655 lb. 67788 lb. 8:181 lb. 
Water evaporated as from 
and at 212? F.— Total... 5,238 gals. 7,948 gals. 8,219 gals. 
Per hour ; .. 6162 gals. 935°0 gals. 9670 gals. 
Per Ib. of coal 7370 lb. 7:392 1b. 8:950 lb. 
Cost of coal to evaporate 
1,000 gallons as from and 
at 212° F. : 54°44d. 38 05d. 44:89d.- 


Advantages obtained by the use of the '' Bennis" stoker and 


"furnace :— 


Extra evaporation per hour 


Extra evaporation per lb. of the sam 


coal 


Reduction in cost of coal per 1,000 gals. 


evaporated ... : 


5173 % 


3011 95 


56929 — 
21:26 % 
17:53 95 


(C.) Result of comparative boiler tests made at the works of the 


Butterley Iron Co., Ltd., Codnor Park. 


Hand 


firing versus 


the ‘“‘Bennis” patent gold medal machine stoker and patent self- 
cleaning compressed-air furnace :— 7 
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Hand. Bennis. 
Date of test, 1902 Jan. 18th Jan. 23rd 
Duration of test ... 5 hours 5 hours 
Type of boiler ... Lancashire Lancashire 
Size of boiler . 7ft.6in. x 7ft.6in. x 

30 ft. 30 ft. 
Total water evaporated ... ... 2,320 gals. 4,540 gals. 
Total coal burnt ... T . 2 tons 3 cwt. 3tons4 cwt. 
Water evaporated per hour 464 gals. 908 gals 
Coal burnt per hour  ...  .. 963 lb. 1,434 lb. 
Water evaporated per lb. of coal 4°82 lb. 6°33 1b. 
Price of coal per ton at pit... 2s. 6d. 1s. 
Cost of fuel to evaporate 1,000 gals. of 

water... " ae can 2s. 31d. 84d. 

Extra evaporation perhour _... i — 95:69% 
Extra evaporation per lb. of coal Em — 31:48% 
Net saving in weight of coal ... -- — 23°94% 
Net saving in cost of evaporation... — 69:58% 


The coal used on January 23rd could not be burnt except on the 
Bennis furnace. 


(D.) Test made at the Belfast Corporation electricity works, on a 
Babcock & Wilcox water-tube boiler fitted with “ Bennis " patent 
gold medal machine stoker and patent self-cleaning compressed air 
furnace, Present on behalf of the Corporation of Belfast, T. W. 
Bloxom; on behalf of Ed. Bennis & Co., Ltd., A. W. Bennis and 
G. A. Rossetti; on behalf of Babcock & Wilcox, Ltd., A. E. Parker. 


Date of trial ... March 7th, 1902 
Duration of trial 51 hours 

Coal used = - - “ Mynydd Newydd ” 
Calorific value of coal by calorimeter 14,049 B.TH.U. per Ib. 
B.TH.U. required to evaporate 1 lb. of water, 


including superheat 1,234°5 B.TH.U. 
- Heating surface of boiler 4,228 sq. ft. 
Grate surface ... ee TM m: 50 sq. ft. 
Ratio of heating to grate surface ... 84:56 to 1 


Steam pressure by gauge (average) i 161:4 lb. per sq. in. 
Average temperature of superheated stea 


leaving boiler d is TT - 525? F. 
Number of ° F. of superbeat om - 154 
Feed-water temperature (average)... - 66:5" F. 
B.TH.U. required to evaporate 1 lb. of water, 

omitting superheat p. “aa TM 1,160°6 B.TH.U. 
Factor of equivalent evaporation, as from 

and at 212° F.  ., jen e 1:2018 
Total fuel burnt 9:243 Ib. 
Fuel burnt per hour ... ion ai ts 1,760°6 1b. 
Fuel burnt per sq. ft. of grate per hour ... 35:2 lb. 


Percentage of carbonic acid in flue gases 

leaving boiler (average) ... " 14:5 per cent. 

As from actual As from and at 
212° F. 


conditions. 
Total water evaporated, 92,000 1b. 110,565°6 1b. 
Water evaporated per hour, 17,5238 lb. 21,0601 Ib. 
Water evaporated per sq. ft. of 
boiler heating surface perhour 4'14 lb. 4°98 lb. 
Water evaporated per lb. of coal 9'95 1b. 11:96 lb. 


Thermal efficiency of boiler with Bennis 
stoker and furnace (omitting superheat) 
ermal efficiency of boiler with Bennis 
stoker (including superheat) 87:46 per cent. 


p (E.) Report of comparative trials of ''hand-firing" and the 
Bennis" patent gold medal machine stoker with self-cleaning 


compressed air furnaces at  Messrs. Brinton's (Ltd.) Works, 
Kidderminster :— 


82:23 per cent. 


Date of trial, 1903 ... March 12th May 13th 
Duration of trial 7 hours 7 hours 
Type of boiler Lancashire Lancashire 


30 ft. x 7 ft. 30 ft. x 7 ft. ' 
2 ft. 9 in.flues 2 ft. 9 in. flues 


Number of boilers tested, Nos. 1&2 2 2 
Grate surface, each boiler ... 33 8q. ft. 33 sq. ft. 
Heating surface, each boiler 840 sq. ft. 840 sq. ft. 
Ratio boiler heating surface to grate 25:41 25:41 
Coal used " - Dudley rough Slack No. 7 
Caloritic value of fuel by calorimeter 10,941 B.T.v. — 
Total fuel consumed - 11,424 Ib. 14,448 lb. 
Total ash and clinker made 1,129 lb. 1,175 1b. 
Fuel consumed per sq. ft. of grate 
surface per hour ... mn T 25 lb. 31 Ib. 

Total water evaporated " 75,500 lb. 111,100 Ib. 
Water evaporated per hour per 

boiler, actual condition ... oe 5,393 1b. 7,935 1b. 
Water evaporated per lb. of fuel, 

actual condition ... T" ...  - 6°60 Ib. 7°68 lb. 
Water evaporated per lb. of coal as 

from and at 212° F. boiler an 

economiser " iu eo 7:69 lb. 8:97 1b. 
Total economical efficiency m = 58 per cent.. 
Black smoke ... T ER ... Nearly constant None. 
Average steam pressure, by gauge 106 1b. 112:5 1b. 
Average temperature, feed to : 

economiser T T "TE 90* F. 90* F. 
Average temperature, feed to boiler 202* F. 200? F. 
Average temperature, gases leaving 

boiler » ze - ~~ 770° F. 693° F. 
Average temperature,' outside atmo- 

Sphere u m 43° F. 43° F. 
Draught in inches of water ye in. 8 in. 


THE PROBLEM OF THE GAS TURBINE. 
By DvcGa4rp CLERK, M.Inst.C.E. 


(Abstract of Presidential Address delivered to the Junior Institution 
of Engineers, November 3rd, 1905.) 


THE wonderful success obtained by your distinguished Past- 
President, the Hon. C. A. Parsons, and his many able followers, with 
the steam turbine in its various forms, has naturally attracted the 
attention of engineers to the apparently analogous problem of the 
internal combustion turbine. Accordingly, much mathematica! and 
engineering ability has been recently devoted to the subject—so far, 
I am sorry to say, without concrete result. 

One gas turbine only has really rotated within my own direct 
knowledge. It was designed by Mr. F. W. Lanchester, of Bir- 
mingham, to operate with the exhaust gases from one of the petro! 
engines used in his well-known motor-cars. He assured me a few 
days ago that it really rotated at a high speed, and made a loud 
shrieking noise, but only gave, he snid, a total brake horse-power 
equal to that capable of being evolved by two blue-bottle flies. 
This power he did not consider to be satisfactory. 

It appears to me that most of those who have written on gas tur- 
bines, and have even designed and patented them, have given too 
little weight to certain differences between the steam and internal 
combustion engine problems. 

Even Mr. Parsons himself, so early as his first turbine patent 
(No. 6,735, of 1884), appears to have been of opinion that the hot 
gas or internal combustion turbine -presented practically the same 
problem as the steam turbine. 

The temperatures quite common in ordinary gas engine practice 
range as high as 2,000° C., although in the best practice, for most 
economical results, 1,500° C. or 1,600° C. appears to be an upper 
limit. If one realiscx what the temperature 2,000° C. means, it 
becomes very evident that no turbine constructed either on the 
lines of Parsons or Laval could possibly be made to work with a 
continuous supply of such gases; 2,000? C. is considerably over the 
melting point of platinum. 

Seeing the impossibility of constructing a turbine with materials 
to stand a high temperature, many have proposed to convert high 
temperature into kinetic energy. Sueh proposals include the com- 
pressing of a gaseous mixture to, say, 50 lb. or 60 lb. above atmo- 
sphere, the igniting of that mixture within a combustion chamber 
at constant pressure, and the expansion of the mixture through an 
expanding jet of the Laval type. The rapidly-moving particles at 
the relatively low pressure and temperature are then allowed to 
impinge upon rapidly-rotating blades of sickle configuration, and 
they are supposed to give up their energy of motion to those blades, 
and so expend work upon the turbine. This appears to be the 
most feasible of all the gas turbine proposals. 

Assuming air to be the working fluid, and specific heat to be 
constant through the temperature range, it is easy to calculate the 
efficiency of the Joule or Brayton cycle, which these operations in 
effect represent. It would be useless to attempt to work a turbine 
at a pressure so low as to be relatively inefficient compared with the 
gas engine, so I have chosen a Joule cycle of, say, 48 per cent. ideal 
efficiency, which in a cylinder gas engine would probably give in 
practice about 30 per cent. indicated efficiency. For this ideal 
efficiency the pressure of compression would require to be 141 lb. 
per sq. in. absolute. To give power with a reasonably small pump, 
I shall assume a maximum temperature of 1,700? C. That is, 
assuming a perfect compressor and a perfect nozzle expander, the 
temperature would only fall from 1,700? C. to 750°C. Plainly this 


` temperature would be too high for a Laval disk with blades In 


order to get a reasonable temperature on expansion, it would be 
necessary to assume a maximum temperature in the combustion 
chamber no higher than 1,000°, ind this would bring down the 
temperature after complete expansion to about 500°, which no 
doubt steel turbine blades can be expected to stand for some con- 
siderable time. 

With these assumptions, the gas turbine would not be very 
economical, as compared with cylinder engines, even assuming all 
difficulties overcome. The theoretical and practical difficulties, 
however, are very serious indeed. 

I am not aware of any turbine compressor capable of compressing 
up to 140 lb. absolute from atmosphere with anything like 60 per 
cent. efficiency. Before success could be attained, this efficiency of 
compression should be at least 90 per cent., in order to allow for 
unavoidable mechanical and other losses in the subsequent 
processes. i 

Assuming, however, even 90 per cent. efficiency from a turbine 
compressor, and assuming that we have a compressed gaseous 
mixture burning freely in the combustion chamber at the desired 
pressure and temperature, we have yet to face the problem of the 
expanding nozzle. It is always assumed that with the use of an 
expanding nozzle, temperature drop can be as certainly attained as 
with an expanding piston in a cylinder. This, it seems to me, has 
been by no means proved. 

To obtain a sufficient temperature drop in an expanding nozzle 
necessitates the practical absence of turbulent motion of every kind; 
that is, to expand adiabatically the jet must be so constructed that 
there is an absolutely smooth flow from high pressure to low, 
and no impact or loss of velocity from any cause whatever. So far 
as I understand expanding jets, no adiabatic expansion so perfect 
as this has ever been obtained. 

Assuming, however, that the efficiency of expansion in such a jet 
is, say, 90 per cent. We now come to the question of the efficiency 
of conversion by the turbine blades. In many calculations from 
diagrams, it is assumed that the efficiency of conversion of motion 
into work is practically perfect. "This, however, is by no means the 
case in present turbines. The reason of this i$ obvious. It is 
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impossible to arrange the impact of a rapidly moving gas with 
a turbine blade or blades in such a manner as to entirely avoid 
turbulent motion. A certain proportion of the energy existing in 
the gas in the form of motion is inevitably lost whenever this gas 
comes into contact with any solid surfaces, So much is this the 
fact that in designing steam turbine blades for any type of turbine, 
the shape of the blades, the shape of the space between the blades, 
both moving and fixed blades, or fixed jet and moving blades, is of 
the first importance, and it has only been found by experiment that 
certain shapes of blades and passages have a much higher efficiency 
of conversion than other shapes. In this respect, too, the turbine 
principle is inferior to the cylinder and piston. 

Although the efficiency of expansion is relatively low for gases 
in steam turbines, yet the turbine offers a great advantage in total 
work obtained from steam. This is due to the fact that the turbine 
avoids initial condensation ; and, further, it permits of the utilisa- 
tion of a very long range of expansion at the low pressure end, 
which is not available in the case of steam engines. By saving, 
therefore, in minimising initial condensation, and in obtaining 
added work from pressures wasted in the ordinary steam engine, 
the Parsons steam turbine more than compensates for any ineffici- 
ency of expansion as compared with the cylinder engine. It is 
well known, however, in turbines of practically all constructions, 
including Mr. Parsons’, that the efficiency of the steam turbine at 
the high pressure end is not so great as that at the low pressure 
end. This is a small difficulty with the steam turbine, but it is a 
very great difficulty with the gas turbine. I cannot see how it is 
possible with present knowledge to obtain an efficiency of conver- 


sion in a gas turbine greater than 80 per cent. This, of course, is 


partly due to the high velocity of the issuing hot gases. To produce 
an efficient gas turbine, therefore, on the favourite cycle so much 
discussed recently, it is necessary first to have a very efficient com- 
pressor, a very efficient expanding nozzle, and a very efficient con- 
version when the moving gases strike the turbine blades. 
the numbers I have suggested, of 90 per cent. efficiency of compres- 
sion, 90 per cent. efficiency of nozzle expansion, and 80 per cent. 
efficiency of conversion in turbine, we have, with a cycle having 
negative work equal to 0'4, the following efficiencies: To get 0°4 
of work in compression, we shall require 0:445 of work put into 
the compression. On expanding in the nozzle we shall obtain 0:9 
only of the total energy of the flame gases in the shape of kinetic 
energy, and of that 0°9 we shall only get 0°8 returned in the shape 
of available work by the turbine part. That is, we shall get a 
total work from the turbine of 0°72, and deducting the negative 
work of 0°72 — 0'445 = 0°275; that is, from a cycle which should 
give us 0'6 in work, we shall only get 0°275, or about 22 per cent. 
The practical efficiency of an engine of this kind will only be 
22 per cent., even assuming the high efficiencies of compression and 
jet expansion which I have mentioned. In my view, no such 
efficiencies of compression or jet expansion are at present known, 
and accordingly there appears no likelihood of the production of 
any gas turbine which can rival the reciprocating gas engine in 
efficiency and in economy. | 


This thermal efficiency of 22 per cent. assumes no losses in the 


combustion chamber due to heat conduction, no losses in the 
expanding jet due to heat conduction, and no losses in the turbine 
itself from the same cause. Considering the losses in gas engine 
cylinders of small size, it would not be too much to allow in a 
turbine a heat flow loss of at least 25 per cent. This, of course, 
reduces the efficiency from 22 per cent. to 16:5. In arriving at 
this figure, I have assumed that no greater loss would be incurred 
from heat flow in the turbine than in the cylinder engine; but 
even with reduced temperatures when striking the turbine, the 
very fact of requiring a reservoir for combustion to operate, and 
the forcing of the whole of the hot products through a relatively 
small nozzle, necessarily means greater loss than I have assumed. 
Assuming, however, no more loss than I have given, an engine 
with an efficiency of only 163 per cent. of the total heat given to 
it could not compete with internal combustion motors of existing 
construction. It may be said that the advantage of continuous 
rotation is so great that even at this low efficiency the gas turbine 
would be successful. Personally, I doubt it very much, because 
the mechanical difficulties with gas turbines would be much 
greater than the mechanical difficulties of the steam turbine. 
Comparatively small clearances are necessary for economy. The 
use of even’ temperatures so high as 400? C. or 500° C. by 
introducing unequal expansions, greatly increases the difficulty 
of obtaining economy. No doubt if a plentiful supply of relatively 
low temperature gases under considerable pressures could be 
obtained, these gases might with advantage be expanded in a 
nozzle, and used to operate a turbine. To carry this idea into 
effect has already been attempted, as I have said, by Mr. Lanchester, 
and there is some hope of operating in this way. I fear that the 
temperature of the gases in the exhaust of the gas engine is too high 
as they stand to be so used. Gases from an exhaust or air super- 
compression engine, such as I have lately been working with, 
could, no doubt, give considerable efficiencies in turbines. I do 
not see, however, any solution of the gas turbine problem here, 
becanse the amount of energy available for the turbine after 
the gases leave the gas engine is too small for consideration in 
connection with any really high power machines. 

I quite agree with Prof. Reeve that the more hopeful line for 
the gas turbine lies in the use of steam to provide the working 
fluid under compression without a compressor, and in the heating 
of this steam when produced by a very small quantity of com- 
bustible mixture of gas and air under pressure. Such a turbine 
would be a compromise between what I may call the flame turbine 
and the steam turbine, and it presents more possibilities; but its 
efficiency would not be high, although, no doubt, such a machine 
could be got to operate mechanically with fair success. 


Using. 


From what I have said, you will see that my view of the future 
of the gas turbine is not favourable; but, notwithstanding, the 
subject is so fascinating that many inventors and scientific men 
will, doubtless, continue to investigate the problem, and possibly 
new solutions may be discovered which are not dreamt of to-day. 


LEGAL. 


ADAMS v. SHADDOCK. 


THIS case came on Tuesday las week before the Court of Appeal 
consisting of the Master of the Rolls and Lords Justices Romer 
and Mathew, on the appeal of the applicant from the award of the 
County Court Judge of Plymouth, sitting as arbitrator under the 
Workmen’s Compensation Act, 1897. 

Mr. J. SaNKEY said he appeared to support the appeal. The 
claim was by the applicant, a widow of the man killed, froma 
decision of the County Court Judge who decided the arbitration in 
favour of the respondents on two grounds. He first of all said that 
the man who was killed was not engaged in an employment to 
which the Act applied, and he then said that the respondents them- 
selves were not “undertakers” within the meaning of the Act. 
The question raised a short point whether the deceased man was 
engaged “on, in, or about" engineering work. Enginecring work 
within the Act meant any work of construction, repair or alteration 
of a railroad. The real question was whether the work the man 
was engaged on was the alteration of a tramway. If it was altera- 
tion of a tramway, he (counsel) should be right, and if not, his 
learned friend would be right. The respondent (the employer) was : 
engaged in putting down at Plymouth the wires of the telephone 
company to connect the various private instruments with the 
Exchange, and to do that he had toopen trenches in the various 
streets to put the wires into. One of the streets in Plymouth had elec- 
tric tramways going along it. What was done wasthis. They made a 
trench from the side of the street up to the first rail of the tram- 
way, and then made another trench between the two rails of the 
tramroad, and having made these two trenches, one on either side 
of the rail, it became necessary to poke a hole underneath the rail 
80 that the wire might be placed through the hole underneath the 
rail so as not to disturb the tram passing backwards and forwards. 
The applicant's husband had assisted to dig the trench, and while 
he was making the hole underneath the rail in order to put the wire 
through, a tramcar came along and killed him, His contention was 
that the man was engaged on, in, or about the alteration of a tram- 
road, but the County Court Judge rejected that contention. 

Lord Justice ROMER : You altered the surface of the road ? 

Mr. Sankey: I say that the surface of the road, both under the 
Tramways Act and under authority is part of the tramway. They 
are the people who have to maintain it and have control of it. 
The tramway cannot be confined to the mere metals. As soon as 
the trench got within 18 in. of the outer rails it was part of a 
tramway ? 

Lord Justice MaTHEW: Supposing a man was employed filling up 
the trench between the rails and .he was knocked down and killed, 
would he be held to be repairing the tramway ? 

Mr. SANEEY contended that he would. The man‘was repairing a 


| tramway immediately he began to fill up the hole. 


At this stage the Court rose. 

The hearing was resumed on Wednesday, November 1st. 

Mr. SHAKESPEARE, on behalf of the respondents, supported the 
decision of the learned County Court judge. The work which was 
being done by the applicant did not alter the tramway or interfere 
with it. The trams continued running the whole of the time, and, 
unless it could be shown that the Tramway Co. was primd facie 
liable to repair the part of the road in question, the case for the 
applicant could not be just on any ground whatever. There was 
nothing in this case to show that there was a duty on the Tramway 
Co. to repair the road which lay between the two sets of metals. 
Under the Tramways Act, the duty of the company to repair that 
part of the road only arose where the two sets of tramlines were at 
a specified distance the one from the other. The opening of the 
intervening space between the two sets of tramlines had in 
this case nothing in the world to do with the Tramway Co. 
The Telephone Co. had power to do the work in question whether 
the Tramway Co. desired it or not. It was not putting & popular 
meaning upon an Act of Parliament to hold that this work con- 
stituted an alteration of the tramway, although the tramlines were 
not touched, and the traffic was not interfered with. There was no ` 
intention to interfere with the tramlines in any way, and 
“intention” was a matter which ought to be taken into 
consideration. 

The MASTER OF THE ROLLS in giving judgement, said this was 
one of those numerous conundrums that arose under the Workmen’s 
Compensation Act, and he could not say that he had been able to 
form an at all clear or satisfactory judgement upon the matter, 
particularly in view of the fact that the Courts were not entirely at 
one upon the meaning of this definition. He had, however, come 
to a conclusion upon it, not that he was bound to say with any 
great certainty, because he did not think that this particular Act 
admitted of certainty in attempting to interpret its definitions. 
The applicant was in the employ of certain contractors, and in 
carrying out their undertaking, he had to take electric wires across 
and under the area of a high road occupied by tramlines under the 
statute. The point was whether the applicant in doing this work 
was engaged in engineering work. Under the Workmen’s Com- 
pensation Act a definition of engineering work was “any work of 
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construction or alteration or repair of a railroad.” In thia 
particular case the work which applicant was employed to 
do, was not work which the owners of the tramway were 
concerned in. Applicant was employed by strangers, who had 
statutory rights to pass their ires across the tramway. 
He made a trench at right-angles to the line of tramway, and when 
he came within a short distance, ab ut 14 ft: from the line itself, 
instead of continuing the trench, he made & continuous small tunnel 
to admit of a wire being carried in it under the tramlines and the 
road space between the lines. Wnen he came to the intervening 
space between the up and the dcwn line, he made another trench, 
and his purpose was to pass th: wire under the tramlines and so 
carry it across the whole of the1.adway. That work undoubtedly 
did involve alteration of the phy: ical condition of the surface of the 
roadway, between the up and dow 1 lines of the tramway. He-had, in 
point of fact, to cut an opening in (he road which was part of the high 
road, upon which the tramway w.s laid. The question was whether 
a person engaged in that work was engaged in engineering work—that 
was, in the work of construction or alteration or repair of a railroad. 
The Court had to apply the de‘inition, and he thought they were 
justified, as far as it was possibie to look at the scheme of the Act, 
which was to single out certain c.asses of employment and put certain 
persons engaged in such employment under the protection of the 
Act. It was obviously intended by the Legislature that there 
should be some distinction between different employments. It 
looked probable that there was some notion in this Act of Parlia- 
ment of the different ele nents of danger in different employ- 
ments, and those employ.nents which were thought to have special 
elements of danger were brought within the Act. In dealing with 
engineering work, ani looking at the definition ‘ construction, 
alteration or repair -f a railroad," it seemed to him the idea was 
that persons engeed in that work were subject to special risks. 
Obviously the governing notion was that that work was such as 
would briug the man employed on it into specially dangerous 
1eaations, Therefore, by whomsoever that person was employed, 
whether by the owner of the tramway or other persons, 
if he was engaged in work which entailed physical alteration in the 
railroad, he came within the line of danger, and required special 
protection. Here was a physical alteration made in the surface of the 
road along which a tramway was laid. The question was whether 
that could be described as alteration or repair of a railroad. The 
argument that the definition did not cover this particular work was 
mainly that the intervening space between the up and down lines 
of tramway being upon the high road was not part of a railroad 
within the meaning of the defihition. Properly speaking, a rail- 
road, when applied to one of those statutory tramways, such 
as the one in question, did not embrace the part between the 
raile, but must be limited to the rails themselves. Inasmuch as 
the surface upon which the tramway was laid was originally part 
of the highway, and remained the highway, it was originally 
repairable by the highway authority, and was now under statute 
only made repairable in the first instance by the Tramway Co., 
but leaving the underlying obligation to the highway authority to 
this extent that they were charged with the duty of them- 
selves intervening. At all events, they had the right of 
themselves intervening and repairing if the tramway authority 
within a certain time neglected to do so. It was contended that 
that part intervening between the rails could not therefore be 
described as coming under the definition of a railroad, and that a 
person engaged in altering that part of the physical area could not 
be said to be engaged in the alteration of a railroad. His Lord- 
ship had come to the conclusion, not without hesitation and difti- 
culty, that the definition must be taken to embrace work which was 
done in this particular case, and which undoubtedly did involve 
alteration of the physical condition of that part of the road where 
the tramway was laid. What did the word railroad embrace, 
taking the definition of railroad as expressed by the ordinary man 
in the street? There were a great many things called railroads 
quite apart from what the Court understood to be railways. It 
had been decided that having regard to the special definition of 
railways given in this Act tramways were included in it. They 
had been told by the House of Lords that as far as possible they 
should give a practical common-sense meaning to the different 
words used in the Act, and not to put any strained or artificial con- 
struction upon them. It seemed to him that the definition 
of the word railroad involved the use of the roadway as well 
as the iron rails on which the wheels ran. The whole 
thing, road and railway together, were embraced in the 
word railroad as applied to those tramways which were 
very common in particular colliery districts long before the 
_ordinary street tramways were introduced. In dealing with such 
a tramway as that, it seemed to him that an alteration by any 
person who had undertaken to make it would be engineering work 
within the meaning of the definition in the Act. If, as here, there 
had been a contract by the undertakers to carry an electric wire 
across such a tramway or railroad, and that involved the digging of 
a trench in the roadway between rails, it seemed to him that that 
would be an alteration of a railroad within the meaning of the Act. 
It could not depend upon whether the Tramway Co. by the 
special terms of its existence was under obligation to repair that 
part or whether the obligation rested exclusively upon another 
person. That could not affect the question whether the particular 
subject matter embracing roadway as well as iron rails might fairly 
be described as railroad. If it could be so described, it did not 
matter on whom the obligation rested. The applicant, by virtue of 
his employment, was brought into juxaposition and placed on 
that thing which the Legislature deemed to be properly one of the 
class of things in respect to which there ought tobe special protection. 
He was on engineering work, although the owner of the tramway was 
nottheundertaker, but the person whoemployed him was undertaking 


.the work which involved the physical alteration of what could be 


termed in popular terms a railroad. It seemed to him, therefore, 
that the learned judge had misdirected himself in this case by 
reference to special obligations imposed upon owners of railroads iu 
the matter of repair. There was no evidence before the learned 
judge that this was not a railroad within the definition. Therefore 
the applicant was entitled to succeed. | 

Lord Justice RowER disagreed. He thought the County Court 
judge had come to & right conclusion. He did not see how the 
Court could, or ought to, differ from the County Court judge on the 
conclusion of fact he had come to. His Lordship thought it could 
not be said that because a tramway was laid upon a public highway 
under statutory authority, the whole of the public road became part 
of the tramway, so that every alteration of any part of the road was, 
as a matter of law, an alteration of the tramway within the meaning 
of the Workmen's Compensation Act, nor even if the road between 
the up and down lines of such a tramway had to be repaired by the 
tramway company— which, in fact, had not been proved in this 
case—would it, in his opinion, make the part of road between 
the two lines so much part of the tramroad that every opening 
effected in that road by a stranger to the tramways or any dealing 
with it would of necessity, and as a matter of law, be work falling 
within the definition of an alteration of the tramway. In con- 
sidering whether an employment was one concerning the alteration 
of a tramroad within the Act, the matter should be looked at from 
what he might call a common-sense point of view. From that point 
of view he asked himself, was this workman employed in an 
alteration of the tramroad in any fair or reasonable sense of the 
term, as used in the Act ? His Lordship could only say that in his 
opinion the workman certainly was not. No alteration of the 
tramway was contemplated or intended, and certainly on the 
evidence none was effected. The man was not employed to con- 
struct, to alter, or to repair the tramway. On the contrary, he 


. was employed to do work about a telephone which in no way 


necessitated any alteration of the tramroad or the working of it. 
In his opinion there was ample evidence to,support the finding of 
the County Court Judge. 

Lord Justice MaTHEWw supported the judgement given by the 
Master of the Rolls. | 

By a majority, therefore, the appeal was allowed. | 

d T of execution was granted pending an appeal to the House 

of Lords. 


CHITTY v. THE British WESTINGHOUSE ELECTRIC AND 
MANUFACTUBING Co., LTD. 


IN the Court of Appeal on Monday, the Master of the Rolls and 
Lord Justice Mathew had before them the case of Chitty v. the 
British Westinghouse Electric Manufacturing Co., Ltd. 

Mr. H. B. MarrHEWs, who appeared on behalf of the plaintiff, 
Henry Chitty, said the point for their Lordships' consideration was 
what was the proper mode for the trial of this action. Lord Dun- 
boyne ordered that the action should be tried by a special jury. 
Mr. Justice Bucknill reversed that order, and decided that the case 
should be tried by a Judge alone. Plaintiff was now anxious to 
restore Lord Dunboyne's order, his contention being that the action 
would be better tried by a special jury. "The action was brought 
for damages for -breach of an agreement of a somewhat singular 
character. The statement of claim referred to an. indenture 
dated October 15th, 1902, made between the plaintiff and the 
defendants, and after reciting inter alia that the plaintiff was pos- 
sessed of valuable technical information and knowledge in the con- 
struction of dynamo-electric machines in accordance with certain 
inventions of the plaintiff therein more particularly mentioned, 
and that such machines included certain further improvements 
invented by plaintiff, and reciting that the defendants had com- 
menced negotiations with the plaintiff for the acquisition of his 
rights, interest and knowledge, or for making some arrangement 
with him with the view to manufacturing machines, and prepara- 
tory thereto, set forth that they had requested the plaintiff to give 
them an opportunity of investigating the matter and inspecting and 
testing the said machines which plaintiff had agreed to give them 
upon their giving such security against disclosure by them, their 
servants, workmen and others as was thereinafter provided; 
the plaintiff thereby covenanted with the defendants that he 
would allow them, or their experts appointed by them, to test the 
said machines, and the defendants thereby covenanted' with the 
plaintiff that they, their successors or assignees and their sérvants, 
agents, experts, or nominees would not at any time thereafter, 
directly or indirectly, disclose or give information to any person 
whatsoever as to the said improvements, the method of construction 
of machines or any special technical information communicated or 
ascertained in the course of the investigation, and tests of the said 
machines or use the same iu any way whatsoever.  Proceeding, 
the learned counsel stated that plaintiff went to the works of the 
British Westinghouse Co. and took with him two experimental 
machines he had made. Those machines were subjected to certain 
tests, and the plaintiff's case was that in the course of that investi- 
gation and testing, and whilst he was at the plaintiff's works 
giving them the benefit of his technical knowledge and experience, 
he communicated to them in four particular. respects, certain 
improvements in the method of constructing dynamo machines 
which, whether patentable inventions of his or not, were, at any 
rate, new to the British Westinghouse Co. The question to be tried 
was not a question for scientific investigation, or an issue such as 
would be raised in a patent action. It was purely a ques- 
tion as to good faith between the company and the plaintiff. 
Did the plaintiff, in fact, communicate to defendarts certain 
improved methods of constructing machines which it was 
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admitted the defendants, after October, 1902, proceeded to 
manufacture by the thousand, and which plaintiff alleged incor- 
porated the improvements he had communicated to the defendants. 
If the defendants had done that, and had practically thrown the 
plaintiff overboard, the question then was, did the defendants 
behave in accordance with the letter and spirit of the agreement ? 
The matters in dispute in this case were clearly proper matters for 
trial before a special jury. Before plaintiff came on the scene, the 
defendants had not constructed machines showing any of the four 
different improvements which plaintiff said he had communicated 
to them. The defendants said that the plaintiff had not com- 
municated to them anything that they did not know before he 
approached them. Although defendants admitted that they had 
changed the system of manufacture, they said that was in no way 
due to the communications plaintiff had made to them. The 
learned courfsel afterwards read another paragraph of plaintiff's 
statement of claim, which waa in these terms :— l 
" “Previous to the plaintiff furnishing to the defendants designs 
for his new machines, the defendants had used cast-metal 
ventilating plates which were only partially effective. One of the 
improvements embodied in the plaintiff's design, and communicated 
t» the defendants, was an improved method of making ventilating 
plates. The improvement consisted in part of making them of 
thin sheet-magnetic metal stampings, having little projecting 
pieces punched out for holding in place the ventilating vanes. In 
breach of the said agreement, the defendants have made a large 
number of machincs with ventilating plates, in accordance with 
plaintiff's method of construction.” 

The LgARNED COUNSEL continuing, said in their defence the 
defendants denied that the plaintiff communicated any special 
technical knowledge to them, or that they had used any such 
knowledge for their own benefit. Such improvements defendants 
said, were well known to them prior to October, 1902, and were 
published and described. Another issue which had to be tried, 
dealt with the ownership of a certain motor, which was constructed 
by the defendants under a later agreement made in November, 1902. 
Plaintiff had been to the defendants’ works, and after defendants 
had investigated the motors he had made, which were subject to 
the agreement of November, it was arranged that the defendants 
should construct, under the direction of plaintiff, another motor for 
the purpose of exhibiting some of the improvements he com- 
municated tothem. Plaintiff said there was a verbal agreement 
between defendants and himself that the motor so constructed was 


to be his property. The motor in its finished state 
was said to be worth £1,500. Defendants denied that 
such an agreement was made. They said that plaintiff 
was neither co-owner nor sole owner of the machine, 


that it was no good, and that it was only fit for scrap. There was 
nothing in the pleadings which a special jury could not deal with, 
and Counsel, therefore, submitted that the decision of Mr. Justice 
Bucknill ought to be reversed, and that the case should be heard by 
a special jury. The defendants had installed turbo-generating 
machines at the Savoy Hotel. These were most expensive and 
elaborate machines, and it was admitted that defendants were 
putting out by the hundred machines with improvements which 
plaintiff alleged he had communicated to the company. As to 
the measure of damages, Counsel suggested the fair way to look at 
that question was this :-—“ If you, the defendants, decided to adopt 
the devices and recommendations of plaintiff and kept faith with 
him, what sum of money would you have paid to procure a release 
from the covenants by which you were restrained from making use 
of his suggestions and knowledge.” Such damages could more pro- 
perly be considered by a special jury of business men than by a 
judge alone. Mr. Justice Bucknill was led away by the argument 
of Counsel for the defendants, that the recommendations and sug- 
gestions by plaintiff were not in truth and in fact patentable 
inventions. Upon the question of whether the improvements 
were new to the defendants when plaintiff approached them, a 
singular thing happened. Application was, in fact, made by the 
defendants themselves to patent one of the things. The applica- 
tion was made in Germany, but upon the German examiner 
pointing out that the specification had, in fact, been anticipated, 
the application for the patent fell to the ground. This incident 
would serve to show that the thing was not in truth a patentable 
invention, but it would be overwhelming evidence that the defen- 
dants had applied in respect of a thing with which they were 
made conversant by Mr. Chitty. The questions involved in the 
case were not questions of scientific investigation or research, which 
it would not be competent for a jury to deal with. 
. Mr. Granam, on behalf of the defendants, said the question 
involved was not one of good faith at all. Plaintiff went to the 
defendants and said he had made a number of inventions, which 
would be valuable to the defendants. The company said, “ Very 
well, we will look into them”; they thereupon entered into the 
- agreement with plaintiff. Defendants knew nothing at the time 
the agreement was made as to whether the things mentioned by 
the plaintif were inventions or not. They took the plaintiff's 
word for it, but the defendants now said that the matters brought 
before them by the plaintiff were not new inventions. Defen- 
dants did not wish to be  imperiled by the finding 
of a jury. The defendants contended that the agrcement 
referred only to improvements which Mr. Chitty had invented, and 
that the things he showed them were all old. Some of the things 
were known at the time to be old, and others had since been found 
to be old. A jury wasa very unsuitable tribunal for dealing with 
electrical matters, and the present case was one extremely unsuit- 
able for trial by jury. Nobody ever heard now of patent cases, in 
Mer evidence was to be made use of, being sent to a jury 


Lord Justice Marnew: My experience unfortunately is different. 


I recollect having to try one or two pacnt cases with a jury at 
Birmingham, and gomehow or other we g t to an end of them. 
There were threats of appeal, but those threats were abandoned. 
Mr. GRAHAM said there were exceptions, but ‘he bench and bar 
and everybody connected with such cases had lor» ago admitted 
that the proper tribunal to deal with them was a ju ilge without a 


ury. 
Lord Justice MaTHEW : There are two distinct issues herz. First, 
as to the meaning of the contract, and second, as to whoetr?r the 
contract has been broken. 
Mr. GRAHAM said troublesome questions had to be tried in tie 
case. The question of whether the inventions plaintiff claimed - 


. were old would sooner or later have to be decided, and that wasa 


question a jury was very unsuited to try. Mr. Justice pucxnii 
was impressed by a paragraph in the claim whick said :—'' Besides 
the improved system of manufacture of ventilating plates com- 
munitated by the plaintiff to defendants, a feature of improvement 
in plaintiff's said two dynamo machines was the auxiliary poles 
and winding designed to effect sparkless commutation. Another 
improvement communicated by the plaintiff to the defendants, and 
introduced into the said motor constructed by them under the 
agreement of November 14th, 1902, was the method of preventing 
cross induction in the magnet-poles by the introduction of specially- 
shaped slots parallel to the axis of rotation. These features in 
combination peculiarly adapted the machines to fulfil the require- 
ments of high speed." The learned counsel, proceeding, contended 
that this was besides an important matter to the whole of the 
directors of the Westinghouse Co., because Mr. Chitty had taken 
out a summons against the directors for contempt. The directors 
regarded this as very serious. Mr. Chitty went to the judge in 
chambers, and when he got there he turned tail and ran away, 
stating that he would let this question as to contempt follow the 
result of the trial in the present case. ‘The directors of the 
company were all men of the highest position, and they did not 
want to have it left to a jury to say whether they were to be 
committed or not. 

Lord Justice Matuew: I think the directors may have every 
confidence in the law of this country. p 

Mr. GnaHAM; No doubt, my lord, but it is a very serious matter 
to have the question of whether the directors have committed con- 
tempt referred to the judge aud jury who try the present case. 
Concluding, the learned counsel said that the defendants were 
going to call a great number of very eminent electrical engineers, 
and the case was one which would involve a great deal of expert 
evidence. The view, the defendants took of the issue was not 
whether they knew of the invention at the time of the agreement, 
but whether the invention was that of Mr. Chitty. 

The MasTER OF THE ROLLS, in giving judgement, said: I am 
of opinion that the original order made by Master Dunboyne is 
the proper order in this case. It seems to me when 
you have a judge to construe the contract, the best 
tribunal for determining the issue of fact, in this case, 
is a special jury. It is not purely and simply a matter of technical 
patent law. There is a broad basis of common fact capable of being 
dealt with by ordinary people of intelligence and common sense, 
and I can conceive no better tribunal for dealing with that than a 
judge and jury. In my opinion there is no ground for interfering 
with the view taken by the learned Master. I do not think that 
the technical difficulties suggested in the paragraphs read are ty pical 
of the sort of thing which has to be overcome. I do not see any 
ground for suggesting that the jury will be confounded by these 
difficulties. They are no more than the ordinary difficulties to be 
met with in cases where technical terms have to be overcome. 
When the technical terms are explained by those who understand 
them, the matter becomes one of pure every-day fact. A special 
jury would very probably embrace persons who are cognisant with 
those matters, and who would be quite as competent to decide it as 
any of the judges. I am, therefore, of opinion that the appeal 
ought to be allowed. 

Lord Justice MATHEW concurred. 

The appeal was accordingly allowed, the Master’s order for a trial 
by special {jury restored, and the costs of the appeal made costs in 
the cause. ` 


BAINBRIDGE AND ANOTHER v. His Masesty’s POSTMASTER- 
GENERAL. 
Tuis case came before the Court of Appeal consisting of the Master 


of the Rolls and Lord Justice Mathew on Monoay, on the appeal 
of the Postmaster-General from an order of Mr. Justice Walton in 


. Chambers. 


The ATTORNEY-GENERAL, in opening the case, said the question 
for decision was whether the Postmaster-General was liable to be 
sued in tort in his corporate capacity. He asserted that he was not, 
and was not liable at common law, and that there was nothing in 


. the statutes which made him for this purpose a corporation or which 


imposed upon him any liability to be sued. The action was 
one brought in respect of injuries sustained by the plaintiff, 


Elizabeth Bainbridge, by reason of the alleged defective execution 
of works connected with the laying of telephone lines. 


The action 
was originally commenced against Mr. Crane, the district engineer, 
alone, he being in charge of the work. But a summons was taken 
ott before the Registrar to add the Postmaster-General as a party 
generally. The application was to add the Postmaster-General by 
name, but although the Registrar did not make the order in that 
form, he did add the Postmaster-General as such. The Postmaster- 
General then took out a summons to have that order disallowed. The 
matter came before Mr. Justice Walton in Chambers. Mr. Justice 
Walton said that the question was one of difficulty, and it did not seem 
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to him to be a matter to be determined onsummons. His Lordship 
refused to strike out the name on the summons, but gave leave to 
appeal from his order. The matter, therefore, came before their 
Lordships. He (the learned Attorney-General) submitted that the 
matter had to be dealt with at this stage, and that the Postmaster- 
General was not competent to be a party to the action. The 
position of the Postmaster-General at common law was perfectly 
clear. He was the head of a Government department, and neither 
he nor the head of any other Government department was liable 
to be sued for the default of his subordinates. 

Mr. SurTH, for the plaintiffs, supported the decision of Mr. Justice 
Walton. He submitted that the plaintiffs were entitled to join the 
Postmaster-General in his corporate capacity. Of course it was not 
desired to make him liable in his private capacity. 

The ATTORNEY-GENERAL having briefly replied, 

The MASTER OF THE ROLLS said that as the point raised was an 
important one, the Court would take time to consider its judge- 
ment. Judgement was accordingly reserved. 


PrivaTE WIRE AND TELEPHONE INSTALLATION Co. v. PORTMAN 
AND Co. 


Ox Friday in the Westminster County Court, Judge Lush-Wilson, 


'" K.C. (sitting for Judge Woodfall) had this case before him. It 


was a claim for £30, rent and hire of a private instrument. í 

Mr. Hopeorts, for plaintiffs, said the Consolidated Telephone Co. 
assigned this installation to plaintiffs, and the assignment was 
notified to the defendants. There were four private lines between 
defendants’ offices in the Adelphi to the Strand, Regent Street and 
Sussex Mews, Maida Vale. Defendants had paid amounts to 
plaintiffs since the assignment, but declined to pay the present 
amount due and also filed a counterclaim, the nature of which he 
would leave to his friend, Mr. Simmonds. The action had been 
remitted from the High Court. 

Evidence was given in support, and it was admitted in cross- 
examination tbat plaintiffs had no licence from the Postmaster- 
General. There had been complaints about the telephone, and they 
had been attended to. 

Mr. Simmonps, for defendants, submitted there was no case, as 
plaintiffs had contravened Secs. 4 and 6 of the Telegraph Act, 1869, 
telephones coming within the meaning of that Act, as it had been 
held a telephone message was a telegram. 

The JupGE remarked that in this case the telephones were 
used exclusively by defendants. 

Mr. SiwMoNps : Plaintiffs’ managing director admitted in cross- 
examination that others used them. 

Mr. HopGEs disagreed. Plaintiffs only knew the defendants in 
the matter, although other persons in the same buildings might have 
used them. 

The WITNESS, recalled, declared he had no idea that anyone but 
defendants used the telephones. 

The JupGE: You (defendants) dealt with the Private Wire and 
Telephone Installation Co. 

Mr. Simmonps: I don't suppose defendants gave that a thought. 

Mr. HopcES complained that a statutory defence had not been 
filed. 

The Jupes: It is hardly fair to spring it on the Court. 

Mr. Sr«Monps : I did not know this until two hours ago. 

The JUDGE suggested an adjournment, and remarked he was rather 
in a difficulty, as plaintiffs were only assignees after the lines had 
been put up. 

_ Mr. 8r«woNps thought that made no difference, as they had not 
the Post Office licence. 

Mr. HopaEs: The point has not been raised ina case before. The 
whole of the line was for one subscriber. 

The JupGE: Why should not plaintiffs recover ? 

Mr. Srumonps : Because it is an unlawful contract. There cannot 
be a legal claim under an illegal contract. 

The JupGE: Notice of this defence ought to have been given. 

Mr. SIMMONDS repeated he had only known of it two hours before, 
and if it was considered the proper thing to do, he would ask for an 
adjournment to give notice. 

The case was accordingly adjourned. 


CHARTERS & THORNTON v. BRISTOL TRAMWAYS AND CARRIAGE 
Co., LTD. 

Tuis case came before the Lord Chief Justice and Justices 
Wills and Darling, sitting as a Divisional Court on 6th inst., on an 
appeal by the plaintiffs from a decision of County Court Judge 
Austin, sitting at Bristol. | 

The plaintiffs asked that the judgement of his Honour be set 
aside, and judgement be entered for plaintiffs for £51 14s. 4d. on 
the grounds that he had misdirected himself, that he had wrongly 
admitted evidence as to an alleged parole warranty by plaintiffs 
outside the terms of the written contract, and that the words 
imputed to plaintiffs did not amount to a warranty. 

Mr. Inskip, for the plaintiffs (a Manchester firm), said that the 


article in dispute, called “ Smooth-on," was an American patent — 


enclosed in tins, and was sold by Thornton to the defendants' 
engineer for filling up spaces between electric standard posts and 


the bases. "There was a written order which contained no warranty, : 


but there was also a conversation, in which the engineer asked 
Thornton if he would guarantee that the stuff would set. Thornton 
replied, “It will set.” This the Judge held to be a warranty, and 
he further found that the stuff, which failed to set, was worthless 
for the purpose for which it was sold. 

Counsel argued that the Judge wus wrong, but the Court, without 
calling on counsel for the defendants, dismissed the appeal, with 
costs.— Bristol Echo. 


ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


NEW 


(Continued from page 744.) 
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Magnetic Motor-Starter. 


A novel type of motor-starter and regulator, called the “ Stellite- 
Gradual,” has been introduced by the ELECTRIC AND ORDNANCE 
ACCESSORIES Co., LTD., and is illustrated herewith (fig. 99). Its 
action is as follows :—The loosearm carrying the pot magnet is moved 
towards the switch arm, and, the shunt circuit being completed when 
near the latter, the magnet holds the switch arm ; the handle can then 
be moved forward to start the motor slowly. When full speed is 
attained, the switch is in position for speed regulation. If the 


Fic. 99.—THE STELLITE-GRaDUAL Motor-STaBTER AND 
REGULATOR. 


operator starts the motor too quickly, the excessive current in the 
armature circuit trips the overload coil and de-energises the pot 
magnet, thus allowing the switch arm to fly back to the “off” position. 

A starter without regulation is also made on the same lines, in 
which the switch can be left in the “full on” position only. In 
the event of an overload, or no-voltage, the switch arm imme- 
diately returns to the “off” position. The apparatus is made up 
to 500 volts and 50 H.P., and the larger sizes are provided with 


renewable contacts. 


Ironelad Switches. 


Messrs. A. SEAGE & Co., manufacturing electrical engineers, of 
Cambridge Works, Hammersmith, W., are making a line of double 
pole “ Glasgow ” switches (fig. 100) in cast-iron cases fur pressures up 
to 600 volts, such as they have made specially for the purpose of 
meeting the rules of the Glasgow Corporation for their 500-volt 
circuits. The box is lined throughout with stout asbestos. The 
poles are connected by means of a substantial hard black vulcanised 
fibre connecting bar, and the handle is made from the same 
material The switch has a very long and extremely rapid break, 
and it is impossible for the blades to be left in an intermediate 
position between “on” aud “ off." No iron parts are used in the 
construction of the switch, the only metals used being copper, guu- 
metal and brass. The blades and contact jaws are made from hard 


Fic. 101. Tug "Y ' SWITCH: 


Fic. 100. -Grascow Switcn. 


drawn H.C. copper, the jaws being very springy to couuteract any 
wear which takes place. The pedestal supporting handle lever is 
separate from the contact blocks, and when the switch is open the 
entire switch parts are " dead” with the exception of the supply 
terminals. The contact surface is very large, giving approximately 
100 amperes per E A eee i 
Fig. 101 shows the firm's double pole laminated “ Y " switches in 
cast-iron cases (lined with asbestos) for pressures up to 400 volta. 
Each pole is carried on a separate paraffined slate, and is insulated 
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from the case by means of ebonite bushes. Adjoining poles are pro- 
tected by a stout fibre dividing fillet, extending almost to the top of 
the case, thereby ensuring a maximum of distance between the poles. 
No metal is used in the space between the poles. The switch has a 
very powerful spring action, ensuring a quick break. 

The brush consists of a number of layers of H.C. copper, 
ana is easily adjustable by means of a “wedge” adjustment to 
regulate the pressure upon the contacts, and for taking up wear. 
The final break does not take place on the main contact surface, 

but the arc is confined to points not in use when the brush is 

forced home. The contact blocks are hard drawn brass, and no 
castings are used in current carrying parts, which are designed 
with a maximum current density equivalent to H.c. copper at not 
more than 500 amperes per sq. in. 


New Instruments. 


Messrs. EvERSHED & VIGNoLES, LTD., have re:ently placed on 


the market a leakage indicator for p.c. two-wire wholly-insulated- 


circuits, intended to fulfil as nearly as possible the Home Office 


Fic. 102.— EvERsHED LEAKAGE INDICATOR. 


Rules for the use of electricity in mines. The connections of the 
instrument, and the indicator itself, ar: shown in the accompanying 
figures, Nos. 102 and 103; the instrument is permanently in con- 
nection with the mains, and indicates at once the presence of any 
serious difference between the insulation resistances of the latter. 
By pressing each key in succession, two readings are obtained, from 
which, with the aid of a table, the respective insulation resistances 
and the leakage current can be obtained. New moving-coil instru- 
ments have also been brought out by Messrs. Evershed & Vignoles, 
of the sector type, for central station switchboards; the round type, 
and the portable type. The round type is now made only in 
one size, having a dial 8 in. in diameter; the ammeter terminals 


' have tubular ends, into which the leads from the shunt must be 


soldered, thus *bolishing the errors due to screwed connections— 
the leads being soldered to the shunt also. 


Fic: 104.—EversHep PORTABLE 
AMMETER AND VOLTMETER. 


Of the portable instruments, we have selected a combined 
ammeter and voltmeter for illustration (tig. 104). "l'hisinstrument is 
arranged with two movements at the ends of a common magnetic 
circuit, and the pointers work over separate scales on a common 
dial, so that both instruments may be used simultaneously. The 
ranges are respectively from 0:001 ampere or volt (1 division) to 1,000 
amperes or volts, and therefore from one-millionth of a watt to 
1,000,000 watts (the makers state the lower limit as ‘Ol v. x ‘Ola. 
= '0001 watt, but we fail to see the reason); the combination can 


Resistance. 


Fic. 105.—B.T.H. FLEXIBLE SUSPENSION EAR. 


also be used to measure resistances from oa2-millionth of an ohm to 
one megohm directly, aad eveu higuer values ialire:t y. This 
enormous range, it will b» noticed, places su:h a com^iaation as 
this, rezirded as a physical measuriaz instrument, ia a class by 
itself. Without estim iting fra:tions of a division, it is possible to 
cover a range of resistances extenling from 1 t» 1,02,0) ,023,099 


Winding of 
indicator. 
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To earth. 


Fic. 103.—ConNEcTIONS OF LEAKAGE INDICATOR. 


microhms or microwatts. What other type of instrument in 
existence approaches this enormous range ? Moreover, by estimating 
to sth of a division—an easy thing to do—the range can be 
increased a hundred-fold, and yet this apparatus can be carried 
about, weighing in leather case 25 lb. 


1 


The B.T.H. Flexible Suspension Ear. 


This new suspension ear (fig. 105) has been introduced by the 
BritisH THomson-Hovston Co., Lro., Rugby, for overcoming various 
objections to the present form of soldered car or rigid form of 
mechanical clamped ear. 

The clamps for the wire are so supported as to allow practically 
free movement in any direction without producing unnatural 
curves or abrupt bends, while preserving an even path for the 
trolley wheel and firmly supporting the wire in position. The 
upward movement of the wire and clamps, which is caused by the 
trolley wheel in passing under the ea*, is practically parallel, and 
since the clamps are capable of a limited longitudinal displacement 
on the supporting bar, the wire takes up a natural curve, in which 
there are no abnormal stresses in any part of its section. 

Among other things, it is claimed that this forni of suspension 
obviates the objectionable hammer blow which takes place when 
the trolley wheel passes on to a suspension ear of the ordinary 
rigid type, thus conducing to smoother running of the trolley 
wheel, and minimising repairs to the trolley head. The B.T.H. 
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flexible ears are supplied in two grades:—Mild steel drop forged 
body with drop forged clamps, and mild steel drop forged galva- 
nised body with gun-metal clamps. 


Tubular Fuses. 


We illustrate herewith the standard designs of tubular 
fuses made by Messrs. A. REYROLLE & Co, Lro., of 
Hebburn-on-Tyne. These fuses are made in all sizes from 


Resistance 
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25 amperes to 600 amperes, for use on 500-volt circuits. There is a 
point about the construction of these fuses which should be 
mentioned, and in the line drawing (fig. 106) the construction in 
section is shown, from which it will be seen that there are two 
thick asbestos tubes a and B inside the porcelain handle. The 
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Fic. 106.—SzEcTIoNAL VIEW or TuBULAR FUSE. 


internal tube a surrounds the fuse-wire, and is very effective in 
causing the arc to be blown out when the fuse melts on a dead 
short. The external tube B is provided in order to keep the porcelain 
handle cool, and it will be seen from the illwstration that an air- 
gap is contained between these two tubes. Ventilating holes are 


V 


Fic. 107.—'l'cBurLAR FUSES. 


provided in the metal contacts on each end, and by this means the 
heat, which must of necessity be generated on a fuse, is dissipated, 
and, keeping the porcelain cool, minimises the risk of breakages. 
The material used for the fuse is bare tinned copper wire, and 
cheese head terminal screws and washers are provided on each end 
of the holder so that the holder can be re-fused quickly and 
cheaply. 
(To be continued.) 


Cape Town.—aA deputation from the South African 
College Council waited upon the City Council on the 12th ult. to 
lay an appeal before the city for the endowment of a chair of 
electro-technics in connection with the engineering section at the 
College. After an animated discussion, in which the question of 
the admission of coloured students to the College was somewhat 
excitedly debated, it was resolved by 12 votes to 5 that the neces- 
sary grant be made. 


ELECTRIC LIGHTING COMPANIES AND 
COMPULSORY PURCHASE. 


[Bv OUR LEGAL CONTRIBUTOR. } 


(Concluded from page 740.) - 


In valuing the undertaking of an electric lighting com- 
pany, the following are to be taken into account :—The 
value of all lands, buildings, works, materials and plant 
suitable to, and used for, the purposes of the undertaking. 
* Value " means fair market value at the time of the pur- 
chase, due regard being had («) to the state of repair (b) to . 
suitability (c) to the fact that they are ready for immediate 
working. ds | 

Careful consideration of these words shows that under- 
takers may, in certain conditions, obtain little more than old. - 
iron prices for their stock in trade. No additional 10 per 
cent. is payable as compensation for compulsory purchase ; 
seeing that they undertook the supply of electricity with full 
knowledge of this fact, it can hardly be made the subject of 
complaint at the present time. But assume that when the 
day for compulsory purchase arrives, the undertakers are 
provided with superannuated plant in a bad state of repair. 
While the arbitrator is bound to give weight ta the fact that 
the plant is ready for immediate working, he is also to have 
regard to suitability, and in the then circumstances, the plant 
may be entirely unsuitable. It is conceived, however, that 
although (to quote further terms of the section) he may not 
make any addition for ** goodwill, or for any profits which 
may or might have been or be made from the undertaking,” 
he may consider what it would cost to establish the under- 
taking if it did not then exist. We may refer once more for 
help upon this point to the case of the London Street Tram- 
ways Co. 7. London County Council (ubi supra), where it 
was decided that the word ** tramway " meant the structure 
laid down and nothing more, and did not include the 
statutory powers conferred on the company ; and that the 
arbitrator was right in rejecting all evidence of past and 
future profits, including evidence of the rental value of the 
tramways considered as let orcapable of being let to a tenant, 
and in awarding that *the then value of the tramway and 
all lands, buildings, works, &c., must be measured by 
what it would cost to establish the tramway if it 
did not then exist, subject to a proper deduc- 
tion in respect of depreciation. In one important 
particular, however, the words of the Electric Lighting Act 
differ from those of the Tramway Act. In the case of an 
electrical undertaking regard must be had to the fact that 
the plant, &c., is in such a position as to be ready for imme- 
diate working. 

Seeing that in order to acquire the right to instal plant 
for the purpose of supplying electricity to the public, the 
undertakers were compelled to go to the expense of obtaining 
a provisional order or special Act, it may become a question 
whether they are not entitled to bring some part of such 
expenses into account. Test it in this way: If a local 
authority were desirous of undertaking the supply of elc- 
tricity, they would be comp[elléd to incur the cost of a 
provisional order. Why should they, merely in virtue of 
their right of compulsory purchase, obtain the advantages of 
a provisional order for nothing ? This is a question which 


‘is sure to be raised when the day of compulsory purchase 


arrives, and local authorities are in arbitration with supply 
companies throughont the land. 

One other provision in the section deserves consideration. 
It is provided that where a part only of the undertaking is 
purchased, regard is to be had to any loss occasioned by 
severance. For instance, take the case of a supply company 
whose distributing area extends into several Local Govern- 
ment districts. One local authority may desire to purchas: 
that part of the supply company’s undertaking which is in 
their district. In such a case compensation shall be paid for 
severance. No such case is likely to arise in the metropolis, 
inasmuch as the dates when compulsory purchase is per- 
missible will coincide ; but the occurrence of a “ severance " 
is within the bounds of possibility in other parts of the 


country, and even in the metropclis it is not certain that 


every local authority will desire to exercise the right of com- 
pulsory purchase. 


* 
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The foregoing is an outline of the existing law as it affects 
compulsory purchase. It must not be supposed, how- 
ever, that persons interested in the supply of electricity 
have accepted and recognised their position without protest 
during all these years. So far from accepting it, they have 
urged some modification of the law, and, as a result of their 
protests, at least.two Bills (those of 1903 and 1904) have 
been brought before Parliament with à view to obtaining 
some alteration of the law of compulsory purchase in future 
provisional orders. That these Bills received  depart- 
mental support may be inferred from the fact that 
they were both classed as Government Bills; and 
it is quite possible that, before the expiration of 
the statutory period, the Board of Trade may be empowered 
to modify the terms of compulsory sale. Clause 3 
of the Supply of Electricity Bill, 1903, was in the following 
form :—(1) The Board of Trade may by provisional order 
exclude the application of the power of purchase given by 
Sec. 2 of the Electric Lighting Act, 1888, in the case of any 


undertaking to which they consider it is inapplicable, either ` 


by reason of the undertaking being situate in a large number 
of districts, or by reason of the objects of the undertaking 
not being such as can be properly carried out by local 
authorities, or by ‘reason of any other special circumstances 
affecting the undertaking, but before doing so shall cause 
notice to be given to any local authorities who would have 
the right to purchase under the said section, and shall con- 
sider any objection made by any of those authorities. (2) The 
power of the local authority to. purchase an undertaking 
under Sec. 2 of the Electric Lighting Act, 1888, both as 
respects undertakings authorised before the passing of this 
Act, and as respects undertakings authorised after the 
passing of this Act, (v) shall extend so as to authorise the 
purchase of any generating station, mains or other works 
used solely for supplying electricity for the purpose of the 
undertaking, notwithstanding that the station, mains 
or works are situated outside the area of supply, or outside 
the district of the local authority ; but (b) shall not extend 
so as to authorise the purchase by a local authority of any 
generating station situated in their district which is not used 
for the supply of electricity within some part of the district. 
The fact that a clause in the above form has found a place in 
a Government measure appears to be an admission that the 
policy of wholesale municipalisation has been examined, and 
found wanting. 

While dealing with the question of compulsory purchase 
—and, in particular, having regard to the somewhat 
meagre compensation which will become payable at the 
end of the statutory period, it may be well to remind elec- 
trical undertakers that it is open to them to negotiate for 
the sale of their undertakings to local authorities upon 
terms which may differ fiom those prescribed in Sec. 2 of 
the Electric Lighting Act, 1888. Sec. 3 of that Act pro- 
vides that, ** Notwithstanding anything in the last preceding 
section contained, the Board may by any provisional order to 
be made by them under the Electric Lighting Act, 1882, if 
they think fit, vary the terms upon which any local authority 
may require the undertakers to sell, and upon which tke 
undertakers shall be required to sell to such local authority 
their undertaking, or so much of the same as is within the 
jurisdiction of such local authority under the said section, 
in such m&uner as may have been agreed upon between 
such local authority and the undertakers." Does this section 
enable a local authority and a company toenter into negotiations 
for purchase before the expiration of the statutory period 7 
It is conceived that it does: and instead of purchasing new 
and expensive plant of which they may be compulsorily 
deprived, it might be well worth while for a company to 
approach the local authority before the expiration of this 
period, in order if possible to negotiate for the sale of their 
business as a going concern. 


en aR 


Electricity in a Portuguese Mill.—Ii is reported 
that thé contract for the electrical equipment of the first sewing- 
cotton mill so equipped in Portugal has just been awarded to the 
Brush ELEcTRICAL ENGINEERING Co. The equipment includes 
43 motors and a turbine alternatiny current set, all of Brush manu- 
facture. It is stated that this will be the first steam turbine to be 
erected in Portugal. . 


“Fe” OUR LEGAL :QUERY COLUMN. 


[Questions addresscd to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictiticus nemes, &c., 
-may be made. Answers are furnished ly a duly qualified lawyer, 
but the Editors cannot undertake to be responsible fer the accuracy of 
the vicws which he may express. | 


“ A, B and C " writes :—“ A customer of ours proposes to run a pair 
of overhead cables from the works (which are those of a private 
limited company) to his residence, and must cross a public road. 
Shall we have to obtain the Urban District Council's consent before 
crossing the road, or can we cross at a certain height with their 
consent? The District Council have got a provisional order to 
supply electric light but have not yet put same into use. We 
trust that we are not trespassing. on your valuable space, but..we 
think that same may be of use to your numerous subscribers, now 
that numerous Urban Districts are taking out provisional orders, 
and that electric. light is coming into general use throughout the 
country.” 

«: *,* "The question addressed by '* A, B and C" is not one which 
can be answered without further information as to the powers of 
the Urban District Council in the district. It may be stated, how- 
ever, that the fact of the District Council undertaking the supply of 
electricity in their district has no bearing upon the case. “A, B 
anc C" have a right to supply electricity to whom they will. The 
question whether, in their capacity as highway authority, the 
Council can prevent the erection of the wires depends upon a 
variety of considerations. (1) If they have adopted the Public 
Health Acts Amendment Act, 1890, they can insist that such wires 
shall only be put up in accordance with their regulations; (2) if 
they have not adopted the P.H.A.A.A., 1890, but own the soil of the 
highway, they may object to any wires being placed across the 
road; (3) if the land on either side of the road is in private hands 
it is quite possible that “ A, B and C," by private agreement, 
might be able to suspend the wires without obtaining any leave 
As the matter may lead to difficulty—and if it is worth while—it 
is suggested that counsel's opinion should be taken. Proper investi- 
gation of the rights and powers of this particular Urban District 
Council would be necessary. 


“ PROPERTY OWNER” writes :—‘“I should feel obliged if, through 
the medium of your valuable paper, I could get some reliable infor- 
mation as to liabilities incurred in connectiug up two electric light 


consumers from one service cable, in cases where the premises 


adjoin, and there is only the dividing wall between the two-meter ` 
positions. 

“I am connected with a house that has been supplied in this 
manner, that is, the source of supply reaches the meter through a _ 
service cable laid in the house adjoining, and the connecting wires 
are laid in iron pipes through the dividing wall just below the floor 
joists. 
“ Have I power to demand the supply company to put me in a 
separate service, and how should I stand with regard to the 
Insurance Co., with whcm my premises are insured ? ” 

*.* It is not quite clear what "liabilities" are referred to by 
“ Property Owner" in the first half of the above question. Every 
consumer is entitled to have a supply of electricity upon terms 
which must not be less beneficial than the terms upon which 
another consumer in the same district is entitled to have a corre- 
sponding supply. It would scem clear from this that subject to 
any special term in the provisional cider under which electricity is 
supplied in "Property Owners" district, he may demand 4 
separate supply. As to insurance, this question cannot be answered 
without reference to the terms of the policy. 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, B09, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


21,904. “ Improvements in apparatus for moving electrically the points on 
electric tramways and railways.” J. P. Tizexsty and J. Maton. October 16th. 

21,223. “ Improvements in electric stop motions," A.G. Brown, A. W. BROWN 
and E. C. WHELAN. October Ith. 

21,224. ‘Improvements in ccnduits for electric cables and the like." THE 
SIMPLEX STEEL Conpvit Co., Lrp., F. Hvoceixsund L. M. WATERHOUSE. October 
19th. 

21.298. ‘Improved form of high-tension distributor." S. A. HORSTMANN. 
October 16th. ° 

21,248. * An electric machine for use in automobiles and for other purposes." 
J. A. E. PE1ronck. October 19th. 

21,958. “Improvements in dynamometric governors," J. O. RICHARDSON. 
October 19th. 

21,260. “Improvements in switch stands." F. W.Swow. (Date applied for 
under Patents Act. 1901, December Lith, 1904, being date of application in United 
States.) October 19th. (Complete.) 

21.261. “Improved are lamp suspender.” 
October 19th. 

21,264. “Improved construction of accumulators or secondary batteries.” 
A. E. DAKHYL, A. GaLaNT! and H. N. DAKHYL. October 19th. 

21,968. “Improvements in or connected with mayjneto-electriec apparatus for 
igniting the charge in internal combustion motors," M. DE SAINT-ROMAIN. 
(Date applied for under Patents Act, 1901, April 27th, 1905, being date of appli- 
cation in France.) October 19th. (Complete.) 

21,279. “Improvements in electric batteries." 
lóth. 


J. Ruppicx and H. E. Fry. 


A. J. FirrARD. Octcber 
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21,289. ‘New or improved apparatus for indicating and obviating leakage 
from conductors or electricity." J. M. Morrar, R. J. Bott, J. W. MANLEY 
and THE ELECTRIC SAFETY APPLIANCES Co., Lro. October 19th. 

21,386. ''Improvements in or relating to electric lamps of the character 
known as vapour lamps." R. F. VENNER. October 21 t. 

21,8991. *'Electro-deposition of zinc." J. SWINBURNE. October 21st. 


21,439. ''Improvements in and relating to electric switches." THE BRITISH 
TnoMsoN-HovsToN Co., Lrp., and E. B. WEDMORR. October 21st. 

21,444. “A new or improved electro-magnetically operated heat supply valve 
for heating and ventilation." F. KaErkEnLE. (Date applied for under Patents 
Toe ic July 17th, 1905, being date of application in Germany.) October 21st. 
(Complete.) 


90,901. ‘Improvements in electric elevator control tystems." OTIR 
Evevator Co., Lrp. (Otis Elevator Co., United States.) October 16th. 
(Complete.) 

17,4024. “Improvements in electric switching H. STERN and 


an 


G. ENciscH. (Date applied for under Rule 5 of the Patents Rules 1905, August 


28th, 1905.) October 26th. (Complete.) 
21,466. “ Carbon holder for arc lamps." H. E. Mor», October 28rd. 
21,470. ‘* Thermo cut-out.” J.SxwinRskYv. October 28rd. 


* 21,474. “ Improved means of electric ignition for gas and oil engines.” J. 
Epmonps, J. A. Epwonps and 8. EpMonps. October 23rd. 

21,478. *‘ Improvements in electrical terminals and connections." A. J. 
Downes. October 28rd. 

21,480. *'' i aN eae in electrical ignition devices for internal ccmbustion 
engines." H.C. L. Hotpen. October 23rd. 


21,485. “Improvements in electrical switches... THe ELECTRIC AND 
ORDNANCE ACCESSORIES Co., LTD., and R. F. HarL. October 23rd. 


21,487. “Improvements in letter box pla e for letter box and electric bell 
push combined." D. Tismrss. October 23rd. 


21,519. “Improvements in supports for electric incandescent lamps." 
Cox. October 28rd. 


91,591. “ Improved coil trembler or electrical ignition apparatus of high- 
speed engines for motor-cars and similar vehicles." 8S. J. WILLIAMS. 
October 23rd. 


21,528. **Improved form of prepayment electricity meter." 
ITHoMPSON and J. H. BowpEN. October 23rd. 


. 21,583. ‘ Improvements in the manufacture of active iron mass for the elec- 
trodes of alkali-accumulators." E. W.JUvNGNER. October 28rd. 


22,594. “Improvements in the manufacture of electrodes for electrical accu- 
mulators by means of continuously operating machines and in the electrodes 
and accumulators thus manufactured." E. W. JuNoNER. (Date applied for 
under Patents Act, 1901, June 10th, 1905, being date of application in Sweden.) 
October 23rd. (Complete.) 


21,585. “ Improvements in or relating to insulation for accumulators with 
alkaline electrolyte." A. E. BERGLUND. (Date applied for under Patents Act, 
1901, March 15th, 1905, being date of application in Sweden.) October 28rd. 
(Complete.) 


M. Ae 


H. F. J. 


21,565. “Improvements in telephonic apparatus." J. D. F. ANDREWS. 
October 28rd. 

21,581. ‘Improvements relating to trolley poles of electric tramcars or the 
like." J.H. CoLLik. October 24th. 

21,583. ‘‘ Automatic starting resistance for electrical motors," E. BoLTow. 
October 24th. 


21,615. “Improvements in or in connection with the cells of electric 
77 DUMON: applicable also for other purposes." A. BarTTEmR4BY. October 

21,641. “Improvements in ignition devices for combustion engines." J. 
KRrrZLEn. October 24th. (Complete.) 

21,642.  ''Improvements in and connected with igniting mechanisms for 


internal combustion engines." J. KRiTzirR. October 24th. (Complete.) 
21,643. “An improved method and means for insulating the sparking plugs 


of internal combustion engines. J. KkiTZLER. October 24th. (Complete.) 
21,052. “ Improvements relating to electric motors." H. H. LAKE 
(International Holding Co., United States.) October 24th. (Complete.) 


31,658. ‘Improvements in or relating to electric motors, dynamos, 
electro-magnets and other machines or spparatus comprising an electrically 
produced magnetic field. A. VEDRINE and Count RAOUL DE QUELEN. (Date 
applied for under Patents Act, 1901, October 25th, 1904, being date of applica- 
tion in France.) October 24th. (Complete.) 


21,659. ‘‘ Improvements in electric road motor-vehicles." A. VEDRINE and 
Count RAOUL DE QUELEN. (Date applied for under Patents Act, 1901, October 
26th, 1904, being date of application in France.) October 24th. (Complete.) 


21,661. ‘‘ Improvements relating to sound boxes for phonographs, telephones, 
and the like.” P. Leprepzinski1. October 24th. (Complete.) 


21,672. “ Improvements in and relating to electric meters." ALLGEMEINE 
ELEKTRICITATS-GFSELLACHAFT. (Date apphed for under Patents Act, 1901, 
October 28th, 1904, being date of application in Germany.) October 24th. 
(Complete.) 

21,675. ‘* Improvements in systems of electric motor control.” 
THoMsoN-HorsTON Co., LTD. 
October 24th. 


21,681. “ Improvements in electric shunts." 
Lewis. October 24th. 


21,682. *‘A new or improved table for Röntgen ray work.” 
October 24th. 


21,683. “ A new and improved mechanism in connection with prepayment 
electricity meters. F. H. MERRITT. October 25th. 


21,700. ' An improved connecting joint for the sections of drain cleaning 
tools, chimney cleaning brushes, pulling through rods for electrical conduits, 
fishing rods, sword sticks and the like."  G. Davis, W. Davis and 8. Davis. 
October 25th. (Complete.) 


21,707. ‘* Protecting device for shunt field windings of electrical machines 
where shunt regulators are used." T. Enee. October 25th. (Complete.) 


21,739. ‘‘Improvements relating to electric heating or cooking apparatus.” 
J. 8. HigHFIELD. October 25th. 


21,752, "Improvements in or relating to mechanism for making and 
breaking electric circuits in connection with alarm clocks, tell-tale clocks and 
the like.” F.Kvnw. October 25th. 


21,753. "''Improvements in and relating to electric resistances." 
British TnHowgsoN.HousroN Co., LTD. 
Btates.) October 25th. 


21,761. ''Improvements in and relating to electric conductor rail insulators.”’ 
W. V. Boxsor. October 26th. 


21,795. “Improvements in or relating to electrically synchronised clocks." 
F. A. CHANDLER and B. BoNNIK8EN. October 26th. 


21,798. “Improved system of armoured insulated conduit for running 
uninsulated electrical conductors." H.H. CLEMENTS. October 26th. 


21,804. “A new or improved vacuum receptor or apparatus for the 
production of violet or ultra-violet rays, X-rays, or other rays or combinations 
of rays by induction on two-tension currents," J. H. Purrrs and J. C. Bowik, 
October 28th. 


21,833. “Improvements in electro-magnetic apparatus" J. McINTYRF. 
(Dnte applied for under Patents Act, 1901, October 29th, 1904, being date of 
application in United States.) October 96th. (Complete) 

21,834. ‘Improvements in Ruhmkorff coil." J. Metxtyrr. (Date applied 
for under Patents Act, 1901, December 8th, 1904, being date of application in 
United States.) October 28th. 

21,446, ‘Improvements in and relating to electric telegraphy.” A. C. 
Banosio and A. MUIRHEAD. October 26th. 


THE BRITISH 
(The General Electric Co., United States.) 


H. S. HATFIELD and F. M. 


E. PARKER. 


THE 
(The General Electric Co., United 


- 


21,800. Improvements in or relating to service apparatus for electric supply." 
W. M. Morpey and G. C. FRICKER. October 26th. 

21,851. ‘* Improvements in or relating to alternating-current motors" W, A, 
Drrrox and Tux Bnvsn ELECTRICAL ENGINEERING Co.. Litp. October 96th, 

21,855. “Improvements in electric power measuring and recording instru 
ments for al ernating currents," V.ARcCIONI. (Date applied for under Patents 


Act, 1901, October 2th, 1904, being date of application in Italy.) October 96th. 
(Complete .) 
21,856. “Improvements in electric clocks." G. B. BOWELL. October th. 
21,870. '*An improved method of securing or attaching a wire supplying 


electricity to a terminal." A. A. Lunes. October 27th. 

21,882. “Improvements in electrically-driven bicycles and the like vehicles.” 
8. H. Parry and H. Barrett. October 27th. 

21,898. ‘‘ Improvements in or relating to means for releasing pawl-locking 
devices in telephone instruments and the like." M. Baumer. October 27th. 

21,931. “Improvements in electric arc lamps." THE BRITISH Tnowsox: 
HovsToN Co., Ltp. (The General Electric Co., United States.) October 27th. 

21,047. ** Improvements in and relating to dynamo-electric machines." §, 
vox AMMON. October 27th. a 

21,949. ‘* Improvements relating to the manufacture of hypochlorite solution 
by electrolytic methods.” W. P. DicBv. October 28th. 

21,975. '*‘Improvements connected with the supporting and mounting of 
the shafting of ships and analogous telegraphic apparatus." A. J. Grant. 
October 28th. 


22,005. ‘* Improvements in insulated electric conductors." W. T.Hrxiri's 
TELEGRAPH Works Co., Ltn., and H. SavaGe. October 28th. 

22,011. ‘Improvements relating to brushes or collectors for dynamos and 
motors." J. Dickson. October 28th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P, 
THompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1904 


Davy. 6,556. March 17th. 
Oliver. 15,453. July 11th. 


ELECTRIC Arc I AMPs. 
ELECTRIC Arc LAMPS. 


ELECTRIC CRANES OR THE LIKE. Imray. (Siemens Schuckert-Werke G.m.b.H.) 
19,475. September 9th. 
ELEcTRIC TRAIN Conrrot Systems. British Thomson-Houston Co., Ltd. 


(General Electric Co.) 19,573. September 16th. 
ELECTRIC RAILWAYS AND TRAMWAYS. Clark. 19,651. September 12th. 


APPARATUS FOR USE IN THE DISTRIBUTION OF ALTERNATING ELECTRIC CURRENT. 
Berry. 19,749. September 13th. 


MEANS BY WHICH THE POINTS OF AN ELECTR CAL RAILWAY OR CAR LINE MAY BE 
OPERATED FROM AN APPROACHING Car. Miller. 19,898. -September 15th. 

FIREPROOFING ELECTRIC CABLES. Martin. 20,285. September 20th. 

OVERHEAD CONDUCTOR SYSTEM FOR ELrcTRIC Traction. Brooks and Watscn. 
20,585. September 24th. 

Drvick ror PiquetTixc Horses, MULES, CATTLE, AND FOR Gu'pe ROPES FOR 
TENTS AND TELEGRAPH POLES ANDTHE LIKE. Connor. 22,107. Octcber 14th. 


Arc Dasr HoisTING GEAR AND FITTINGS FoR SAME. Crompton & Co., Ltd., and 
Abbott. 22,962. October 17th. 


ELECTRICAL SwiTCHES. Crompton & Co., Ltd., and Abbott. 22,364. Octoler17th. 


HANGERs on Bars For ELECTRIC TRoLLEY Wires. Allen and Sharples. 23,032. 
October 26th. 


ELECTRIC PROJECTING LAMPS CHIEFLY FOR ENLARGING AND PROJECTING LANTERNS. 


Kamin. 23,685. November 2nd. 

ELEcTRIC CABLE JUNCTION AND Fuse Boxes. Le Feuyre and Greene. 24,158. 
November 8th. 

THERMO-ELECTRIC BATTERIES. Johnson. (A. Wolff, Jun, & Co.) 24,177. 


November 8th. 

Protective DEVICES FOR ELECTRIC TRANSMISSION SySTEMS. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 24,180. November &th. 

FIELD MAGNETS oR Like PARTS or DyNAMOS AND OTHER Rotary ELECTRIC 
MAGHINES. Walker. 24,351. November 10th. 

ComsBIneED MovrH Gao AND ELECTRIC LicHT. MaeCormae and Dental Manu- 
facturing Co., Ltd. 24,384. November 10th. 

FIELD WINDINGS oF SERIFS-WounD DiNAMO-Errkcrmie 
Urquhart and Money. 24,464. November llth. 

ELECTRIC Arc Lamps. Lewis, Case and Reason 
24,477. November 11th. 

eee ane SWITCHES. 

ELECTRIC SwiTCHES. British Thomson-Houston Co., Ltd. (General Electric 
Co.) 24,698. November 14th. 

MANUFACTURE OF STORAGE BATTERY OR ACCUMULATOR ELECTRODES. Boult. 
(Accumulatoren und Electricitüts-Weike Act.-Ges. vorm W. A. Boese & Co.) 
25,265. November 21st. 

Space TELEGRAPHY. Stone. (Date applied for under International Convention, 
November 24th, 1903.) 25,6388. NovemLer 24th. 

SPACE TELEGRAPHY. Stone. (Dateapplied for under International Convention, 
November 25th, 1903.) 25,644. November 24th. 

ELEcrmc SECONDARY BATTERIES. Ekstromer Accumulator Co., 
Oppermann. 25,902. November 28th. 

MEANS FOR AUTOMATICALLY WINDING CLOCKS AND THE LIKE WifH THE AID OF 
Evectricity. Hartmann, 25,985. November 25th. 


MACHINERY. Hills, 


Manufacturing Co., Lid. 


Eckstein and Parker. 24,632. November 


Ltd., and 


1905. 


WINDINGS FOR ALTERNATING CURRENT Dyxamo-Evectric Macuines. British 
Thomson-Houston Co., Ltd. (General Electric Co.) 22,821. October 22nd. 


Construction oF TROLLEY HEAD For COLLECTING ELECTRICITY From ELECTRIC 
TROLLEY WIRES OR THE LIKE. Phillips. 28,254. October Rth. 


ELECTRICAL RapiaTors. Dowsing. 23,525. November Ist. 

Drivinc BELTS AND THE LIK& FOR PREVENTING ELECTRIFICATION OF THE SAME. 
Leloup, Obernesser, Tenthorey and Tenthorey. 28,573. November Ist. 

ELECTRICO Morar CoNTRoL Systems. British Thomson-Houston Co., 
(General Electric Co.) 23,817. November 8rd. 

MANUFACTURE OF THERMO-ELFcTRIC BATTERIES. Johnscn. (A. Wolf, Junior, and 
Co.) 24,178. November 8th. 

Systems oF Enectric DisTRIBUTION. British 'Thomson-Houston Co., 
(General Electric Co.) 24,181. November &th. 

Srace TELEGRAPHY. Stone. (Dateapplied for under International Convention, 
November 25th, 1903.) 25,642. November 24th. 

INSULATION OF WIRES C: NDUCTING ELECTRICITY. Longford. 167. January 4th. 

METHOD OF, AND MEANS FOR, ELECTRICALLY LiGHTINO UP STREET AND OTHER 
Gas LAMPS WHOSE BURNERS ARE Bryoxp Reaca or Haxpd. Pare. bti. 
January 9th. 

FiELD WINDINGS FOR SINGLE-PHASE ALTERNATING CURRENT ELECTR'C Motors. 
Zani. 514. January 10th. 


Ltd. 


Ltd. 
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NOVEMBER 17, 1905. 


No. 1,460.” 


ELECTRIC SUPPLY OF POWER. 


THE promoters of the various electric light and power Bills 
in the last session of Parliament, after the determined 
opposition which the London County Council brought 
to bear against the proposals in general, will scarcely be 
surprised at the announcement that this administrative body 
contemplates seeking Parliamentary sanction in the ensuing 
session to become the authority for the supply of electricity 
in bulk throughout London, aud certain surrounding dis- 
tricts, and also to serve large consumers, such as railways, 
canals and tramways. It is not the first time that the 
central administrative authority has advanced the idea of 
assuming a very prominent position in regard to electricity 
supply in the metropolis. 

The present proposal has been partly prompted by the 
results of the examination of Bills by Parliamentary com- 
mittees several months ago, and has been made in order to 
anticipate various proposals which the promoters of private 
enterprise are bringing forward for consideration in the 
ensuing session ot Parliament. 

It will be remembered that out of the Bills of the 
1905 session, that of the Administrative County of London 
Co., after an exhaustive hearing before Committces of 
both , Houses, was approved in a modified form. The 
rejection by the House of Lords’ Committee of three Bills 
at a certain stage of the past session only left, as power 
Bills for London, those which were promoted by the 
Administrative County of London Co. and the Metropolitan 
Electric Supply Co., and the extraordinary fact - was 
witnessed of a combination of the electric lighting companies 
working, side by side with the London County Council and 
a few of the. borough councils which undertake a local 
supply of electricity on their own account, in opposition to 
the Administrative County of London Bill, round which 
the Parliamentary contest centred absolutely. | But by 
the adoption of an attitude of conciliation and by making 
concessions, the promoters of the Bill were able to make 
terms with certain local authorities, as, for instance, 
Stepney and Barking Town, whilst at the same time terms 
were arranged with the whole of the London companies, 
which withdrew their opposition in a body. Not only 
so, but the promoters of the Bill, who originally did not 
contemplate the application of compulsory powers of pur- 
chase, first of all agreed to expropriation in 50 years, and 
finally consented, in order to sccure the passing of the 
measure, to the introduction of a clause for the ordinary 
term of purchase at the expiration of 42 years. The remnant 
of opposition, as represented by the London County Council 
and certain of the local authorities, failed to influence the 
House of Commons Committee to refuse to pass the Bill, but 
it had the effect of wrecking the scheme by the protracted 
proceedings which rendered it impossible by the effluxion of 
time for the Bill to pass the final stages. In the meantime, 
the Bill promoted by the Metropolitan Electric Supply Co., 
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which related to an area of bulk supply in the West, of at 
least one-half of that covered, by the Administrative County 
of London Co., was allowed to pass, and that, too, without 
the imposition of à purchase clause, as in the case of the 
provincial electric power distribution companies. It may 
possibly have been an accident, but it is simply ridiculous 
that in the case of identical undertakings the County Council 
should seek to enforce the purchase clause upon one enter- 
prise and not upon another. Large bulk supply schemes, if 
exempt from compulsory purchase outside of London, should 
also be free from this clause in the metropolis. 

It is with the foregoing facts before it that the London 
County Council now comes forward with a scheme for 
attempting to anticipate any proposals which private enter- 
prise may adduce for the consideration of Parliament in the 
forthcoming session. Excepting, perhaps, the companies 
themselves and the circles immediately interested, no one 
knows until the publication of the Parliamentary notices what 
schemes the companies may bring forward for the delibera- 
tion of Parliament. But it is certain that there will be 
another remarkable contest before committees of Parlia- 
ment. Dissensions have arisen, as we have already 
 8hown, between the borough councils and the County 
Council, or the former would scarcely have decided to have 
prepared without consultation with the County Council a 
draft Bill for dealing with the question of electric supply of 
power in bulk. Perhaps the borough councils are beginning 
to learn that the aggrandisement of the County Council in the 
form of an electric lighting central authority would result 
in their individual abasement. Or are they beginning 
to resent the attempted supersession of their powers, or 
a portion of them, by the County Council? We await with 
interest the result of the conference which has been called 
Will the differences then be patched up? 
We will not attempt to answer these questions, but how is it 
possible for the County Council to try and usurp the powers 
of the local authorities in this respect ? Hox can the County 
Council, after the inconsistent attitude assumed in the past 
session, be put forward as the guardian of electric power 
interests in the future ? Apart from other failures, is not the 
River Thames steamboat fiasco sufficient to stop any further 
endeavour in the direction of municipal trading ? Are 
not the rate-aided tramways a further lesson—tramways 
which have already been assisted by half-a-million sterling 
in regard to street improvements, already carried out or in 
progress, by £300,000 voted two or three weeks ago, and by 
£1,000,000 which is to be expended for similar purposes on 
the northern banks of the Thames? If the County Council 
wishes to do anything for London, let these tramway and 
steamboat subsidies be first wiped out before any considera- 
tion is given to the question of embarking upon further 
speculation at the expense of the ratepayers. Certain it is 
that if it were possible to saddle upon County Councillors 
individually the cost of fads, the latter would soon pass into 
oblivion, and London would rely. as in the past, upon the 
apre of its interests by private enterprise, which has 

rought the metropolis to its present, enviable position. 

The Finance Committee is to be congratulated upon its 
very timely and thorough warning-to the Council not to 
saddle this electric power scheme on the shoulders of the 
London ratepayer. We reprint lengthy abstracts from this 
report on another page, and we cannot imagine how any 
unbiased London County Councillor can, after seriously 
digesting the plain and wholesome truths here set forth, 
vote in favour of a County Council electric power supply for 
London. It is true that the vote of Tuesday was numerically 
a strong one in favour of the Highways Committee’s pre- 
liminary proposal, but it has been promised that there shall 


be full discussion of the financial aspect of the proposal 
before the application for the Bill is actually made. Will 


sound sense and a proper regard for London’s future credit 
win on that occasion? We wish we could think so! It 
would save much money and leave the ground a little clearer 
for the exercise of legitimate private enterprise. 


AT the first meeting of the present 


Stan "M session. of the American Institution of 
of Fuses. Electrica] Engineers held at New York on 


September 22nd, Mr. H. O. Lacount, of 
Boston, read an important paper on ** The Standardisation of 
Enclosed Fuses." An abstract of this paper, together with 
the discussion that followed, published in the Western 
Electrician, of September 80th, is before us, and provides 
considerable food for reflection. 

Our editorial on the standardisation of fuses of May 5th, 
1905, elicited from the secretary of the Engineering 
Standards Committee a statement to the effect that the 
standardisation of fuses would be dealt with by the Sub- 
Committee on Electrical Plant Accessories, but as far as 
we know, nothing further has yet been done. , We suppose 
that in this as in so many other matters electrical, we must 
be content to follow rather than to lead ; Germany and 
America already have their standard systems of fuses, and in 
the fullness of time we shall, doubtless, follow suit. 

It is significant that in the States the work of standardisa- 
tion was taken up by a committee of the Underwriters’ 
National Electric Association ; in this country the fire offices 
have ‘contented themgelves with issuing independently their 


individual requirements and regulations, and a bewildering 


diversity is the result. lt is to be hoped that in a matter 
that so intimately concerns them in connection with fire 
risks, they may follow the example of their brethren in the 
States and take concerted action on the question of stan- 
dardisation. 

One cannot but be struck with the predominance of the 
enclosed type of fuse, both in Germany and America, and 
there is little doubt that from the fire-risk point of view this 
type has very considerable advantages over the open type 
which is so prevalent in this country. In England the 
existing state of things in connection with both types of fuses 
is so chaotic that the work of standardisation will be no light 
matter, and will occupy a considerable time. The progress 
of standardisation in the States was as follows :—A com- 
mittee of the American Underwriters’ Electric Association 
met in July, 1903 ; manufacturers were invited to make 
suggestions, and in September, 1903, a conference was held 
in Boston. Further conferences were held, proposed 
standard fuses were tested, and a report, with complete 
results of tests, was made in July, 1904, and tests were 


made with heavier currents in November of the same year. 


The result of the work of standardising, and tests for 
approval of the enclosed type of fuse, which have occupied 
nearly two years, is given in the National Electric Code of 
1905, and in the list of approved fittings issued 1 in April of 
this year. 

It is evident, therefore, that unless we are prepared to 
adopt the American results a large amount of experimental 
work will have to be done, and "conflicting views and in- 
terests reconciled, before we can get abreast of our rivals. 
Of the importance of the matter to electrical engineers in 
particular, and to the community in general, there can be 
no doubt; it only remains, therefore, for the matter to be 
taken up officially without further delay. 


WITE reference to the leaderette entitled 
“ Infringement of Patent," which appeared 
in our issue of last week at p. 746, it has been suggested to 
us that the article (which was based on a transcript of the 
judgement of the Court) would lead our readers to believe 
that the case of the Mica Insulator, Ltd., v. Bruce Peebles 
and Co., Ltd., was tried on its merits in the Court of Session, 
and dismissed with costs. While we do not admit that the 
article would give this impression to everyone—its sole 
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object being to indicate the necessity of the plaintiff in an 
action for infringement giving full particulars—we have 
since been informed by the solicitor for the plaintiff that the 
question in issue was really one of amendment of pleadings, 
and that the action was not tried on its merits. We should 
be sorry if our note on the case, which was only referred to 
by way of illustrating an important principle, should cause 
annoyance to anyone. 


THE Institution of Electrical Engineers 
opened its proceedings for the session on 
Thursday last week with the delivery of 
the Presidential address of Mr. John 
Gavey, C.B. Our readers will regret to learn that Mr. 
Gavey has for some days been somewhat indisposed, and as 
his address remains in the form of “ uncorrected proofs," we 
can, at present, only touch lightly upon the chief pointa 
thereof. 

After a feeling allusion to the loss sustained by the Insti- 
tution in the death of Mr. W. E. Langdon, the President 
naturaly turns to a review of the telephone and telegraph 
industries, with which no one is more conversant than him- 
self. He first dwells on the immense importánce of tele- 
~ graphic signalling in railway working, and refers to the 
advanced state of automatic electric railway signalling in 
Ameriea, where also fire alarm signalling has been more 
highly developed than here. With regard to the rivalry 
between telegraphs and telephones, it is interesting to note 
that the number of the latter now used in railway service 
exceeds by 40 per cent. the number of telegraph instruments 
—apart, of course, from block and signal instruments. 

Curiously enough, almost exactly the same relation obtains 
between telegraph and telephone instruments in the com- 
mercial service of the British Post Office, and the mileage of 
telephone wire is creeping up, being already over a quarter 
of a million, while the telegraph wire mileage is some- 
what over one-third of a million. The President, however, 
sees no likelihood of the telephone’ ousting the telegraph, 
except for short-distance service. 

A strong protest is entered against the unaccommodating 
spirit of local authorities, who insist on telephone wires 
being placed underground, without regard to the number of 
wires or the expense involved, and it is hinted that this 
attitude will result in the districts concerned being more or 
less deprived of telephonic intercommunication. 


Mr. Gavey’s- 
Presidential 
Address. 


The urgent need of mechanical transcription of high- 


speed telegrams is mentioned, and it is stated that the 
Murray system is now under the consideration of the Post 
Office, Other directions in which progress has been made, 
such as the substitution of secondary: for primary batteries, 
and the adoption of the telegraph exchange system for local 
lines, are touched upon. Wireless telegraphy receives a con- 
siderable amount of space, the President reviewing the whole 
subject : he does not see any chance whatever of its com- 
peting with inland telegraphy, though he recognises its great 
importance in oversea communication, and it may, he thinks, 
be of service a8 supplementary to cable communication, but 
not in competition with the latter. 

The remarkable advances in underground telegraph cable 
construction and wérking form interesting reading, and the 
President pays a well-deserved compliment to British manu- 
facturers, without whose willing aid such progress wonld 
have been impossible. 

Dealing with telephony, Mr. Gavey by no means throws 
cold water on automatic exchanges ; he even hints at im- 
pending developments in this connection. The enormous 
progress made in America naturally provokes comment. A 
large amount of ispace is devoted to a detailed examination 
of the question of the limiting distance of telephony, the 
factors controlling it, and the theory. Attempts are being 
made by the Post Office staff to reduce the matter to actual 
measurement. — Lastly, the President deals with ** Unsolved 
Problems.” 

Although we have been compelled thus to confine our pre- 
sent notice to a mere skeleton, we assure our readers that 
the address is packed full of interesting information, and 
will rank as one of the very best delivered during recent years. 


DEVELOPMENT OF HEAVY ELECTRIC 
TRACTION. : 


CONSIDERABLE correspondence has recently appeared in the 
Engineering Supplement of the Times as regards the use of 
single-phase alternating current with overhead conductors for 
electric traction on railways, as opposed to direct current with 
third or fourth-rail conductors, and in this connection the 
letter of the well-known American engineer, Mr. H. F. 
Parshall, which appeared in the Engineering Supplement of 
the Times of November 1st, is not without interest, particu- 
larly when we compare the conclusions arrived at by Mr. 
Parshall with those of English engineers, such as Sir A. B. W. 
Kennedy, F.R.S., and professors, such as Dr. Silvanus 
Thompson, F.R.S., on this subject. 

Mr. Parshall is evidently a supporter of the third-rail 
direct-current system for the electrification of our suburban 
railways. We quote the following from his contribution to 
the discussion :— 

Considering that it (the third rail) has been adopted practically 
universally for heavy traction by the engineers most responsible for 
the advanced state of the art, it cannot be lightly put aside or 
superseded by something yet to be proved suitable for the same 
class of work. 

For the lighter class of railways working over considerable dis- 
tances with moderate acceleration and moderate tonnage, a single- 
phase system possesses certain commercial advantages. 

As regards first cost, third rail is much cheaper than the ordinary 
overhead system . . . . as regards reliability, experience is clearly 
in favour of the third rail. . ' 

Mr. Parshall brings forward as one of the disadvantages of 
the single-phase system, the drop in the return circuit, if not 
insulated, and suggests that for rapid acceleration and for 
short rans, the direct current is preferable to the single- 
phase. He also states that the use of single-phase current 
will cause such disturbances to telegraphic and telephonic 


‘apparatus as to make its adoption more or less impracticable. 


This letter also causes it to appear that the adoption of 
the single-phase system must necessarily produce a low 
power factor and low efficiency, and that this counter- 
balances the energy losses in transformation from polyphase 
to direct current in the system at present generally adopted 
for traction purposes. 

Curiously enough, at the present moment this same ques- 
tion as to the use of direct versus alternating current for 
traction work is attracting a great deal of attention in 
America, and Mr. Sprague has written an able and very 
strong letter, expressing views which coincide with those 
given above. Holding such opinions, it must be very 
annoying to Mr. Sprague and the other friends of the 
American General Electric Co. to see the New York, New 
Haven and Hartford Railway, which was one of the pioneers 
of railway work, after most careful investigation, deciding 
upon the adoption of the single-phase system, and it mnst 
indeed be “a thorn in the flesh ” to see the order for the work 
given to the Westinghouse Co., who have been the pioneers 
of single-phase traction in America, and who, so far, have 
certainly done more in that line of work in the United 
States than any other firm. 

We propose for the benefit of our readers to deal as 


‘impartially as possible with the whole subject of electric 


traction as applicable to the suburban services of our rail- 
way companies. It is quite true that the New York Central 
decided on electric traction on the third-rail direct-current 
system for the portion of their system entering New York, 
but in this connection it must not be forgotten that this 
decision was reached and the contracts placed at a time 
when the single-phase motor was in embryo. "The work on 
the New York end of the system had to be carried out 
immediately, owing to a very serious accident due to steam 
operation, which occurred in the tunnel leading into New 
York Station. Had the advisers and officials of the New 
York Central been able to wait for the present day before 
deciding which system to adopt, it is more than questionable 
whether they would have chosen the third rail system, with 
all its inconveniences. 

Most of the lines which, up to date, have been electrified, 
as far as this country is concerned, are tube lines and purely 
suburban systems, over which none but electrified suburban 
trains have to operate, and the numbers and complica- 
tions of junctions and bridges and other similar difficulties 
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There was a time when all good things as regards elec- 
tric traction were Supposed to come from America, but such is 
no longer the case, and in many instances the line of thought 
followed by European engineers is more progressive than 
American contemporaries, We have on 
Previous occasions referred to the single-phase motor of Dr. 
Fichberg, as installed in Berlin by the Allgemeine Electricitiits 


25-5 miles per hour 


K—-22:28 sec. 3.57 
- - --36'98 sec.- — l Its: 
E . “ — 775 metres — .. _____ - Tes 


Single-phase .... Direct-current — — — — _ 
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Gesellschaft, and now being installed on the Hamburg sub-' 
urban system of the Prussian Government Railways, and we 
have also alluded to the Successful operation of single-phase 
traction motors by the well-known Kalian engineer, Dr, 
Finzi ; the results obtained by Messrs. Siemens with single- 
phase motors seem to be no less satisfactory. A single-phase 
system, if properly installed, will have over itg whole range 
of operation a power factor which should not fall below that 
obtainable with the direct-current system and rotary con- 
verters, German experience has shown conclusively that 
the single-phase system with rail return, if carefully 
designed and properly installed, does not interfere in the 
slightest either with telephone or telegraph services, 

But there is another great point in connection with the 
return, that alternating Currents are much less liable to caure 
electrolytic and similar damages, and we believe we are right 
in stating that the Board of Trade’ are prepared to allow a 
much greater average drop in the return with alternating 
currents than is permitted in the case of direct currents. 

Figures which we have had the Opportunity of examining, 
clearly prove that the overhead system, to say the least, is not 
more costly than third or fourth rail installations if applied 
to suburban lines in and round our large towns, 

The first capital cost, as well as the cost of- generation and . 
distribution of the single-phase System, is much smaller 
than that of an equivalent direct-current traction system. 


As regards rapid acceleration, where the motors have been ` 


scientifically designed with the primary object of making 
them satisfactory alternating-current motors, and not merely 
good direct-current motors Which can work more or legs 
efficiently on al ternating-current lines, the average acceleration 
during the whole period of acceleration is nt least as favour- 
able, if not more so, with the single-phase as with the 
direct current. 

The accompanying diagram, which we have been able to 
obtain throneh the courtesy of the Allgemeine Elektricitits- 
Gesellschaft, and which represents the results of a most 
careful comparative experiment carried out to compare single. 
phase with direct-current motors, is of the greatest interest 
in this connection, 

The train in each case consisted of six coaches, each train 
ming equipped with eight motors, and the run was one of 
“75 inetres (&17*5 yards) on the level. The following were 
the comparative results obtained. [n the first. cuse, as will 


direct-current equipment a speed of 25:5 miles per hour was 
only reached in 36:95 seconda : the difference is that whereas 
with a single-phase motor the accelerating line is practically 
straight, giving an even acceleration throughout the whole 
period of acceleration, in the other case a little after half the 
period of acceleration, the latter rapidly falls, the result, as 
far as short-distance journeys are concerned, therefore beine 


-all in favour of the single-phase motor. 


; Direct current. Single-phase 
Watt-hours per ton-km. 


42:9 39:3 
« Average efficiency .., zn 73:0 74 
Average power factor Reb a feet! * 81:69, 


* With direct current supplied from a high-tension polyphase station 
through rotary converters, the average power factor over the whole system 
would not appreciably exceed 89 per cent. 


The above ‘figures nre of particular interest when we 
reflect that, as far ag direct current is concerned, besides logs 
in the low tension distributors connecting the central station 
with the lines, there must also be added the losses duc to 
transforming from high tension 


-= tension, and then by rotary converters from alternating to 


direct current, and besides losses due to these transformations 
the cost of the Board of Trade unit would be considerably 
increased in the case of direct current, owing to the labour, 
material and supervision required in the converting sub- 
Stations. The capital cost, of equipping a suburban line with 
direct current and third and fourth rails would be much 
greater than that involved if single-phase were adopted. 

We think we have said enough to show that there is a 
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ZINC AND ALUMINIUM FUSES. 


Bv ALFRED SCHWARTZ AND W. H. N, JAMES. 


Ix connection with the recent paper on “Low Tension 
Thermal Cut-Outs " (Proceedings of the Institution of Electrical 
Engineers, Part 174, Vol. XXXV., 1905)* we have thought 
it desirable to extend the examination of zinc and aluminium 
as materials for fusible cut-outs, Both these metals are in 
use to a considerable extent at the present time in fuses of 
large capacity. Zinc cannot be drawn into wire and can 
only be rolled hot, while aluminium wire, as we haye pre- ` 
viously shown, particularly when of small diameter, is unre- 
liable as a fuse owing to the molten metal being held up by 
theskin of oxide, For example, an aluminium wire ‘7 mm. 
diameter, when supported between terminals in the ordinary 
way, will disrupt with 43 amperes, whereas the wire really 
melts within its oxide skin with 2] amperes, and the wire 
could be ruptured at thia current value by means of the 
repelling action of a magnet or the tension due toa weak: 
spring. , l 

It is evident, then, that only in the form of strip can zine 
and aluminium be advantageously employed as fuses. Our 
examination of copper and lead strip for the purpose of con-' 
necting the fusing current with the dimensions of the strip 
employed showed that this relation was expressed by rather 
different formule in the two cases. . 

With copper strip the fusing current is proportional to 
the breadth with a constant thickness, and the curves con- 
necting these quantities when plotted all pass through the 
origin ; if, however, we plot thickness against fusing current 
for strips of constant breadth, it will be found that the 
curves pass through a point on the axis of thickness con- 
siderably to the left of the origin, due to the increased 
carrying capacity per unit area in the small strips, owing to 
their relatively greater cooling surface. In the case of lead 


* Abstracted in the ELECTRICAL Review of April 28th, 1905, —Epa, 
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strip, the curves connecting fusing current and breadth 
when extended backwards are, for a similar reason, found to 
cut the axis of breadth at a point considerably to the left of 
the. origin, while on plotting fusing current against thick- 
ness for a constant breadth the curve is found to follow a 
logarithmic law, that is to say, with a constant breadth the 
fusing current is not proportional to the thickness **/," but 
to ** /^" (for lead n = *74). 
We can summarise thns :— 
Breadth. Thickness. 
Copper, € œ b Copper, € x (/ + k) 
Lead, c œ (b + k) Lead, c œ /7! 
Where c = fusing current, 
b = breadth, . 
t = thickness. 
Now, the melting point of zinc and its current density at 
fusion is intermediate between those of copper and lead, and 
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t= '040 cm.. 
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Fusing Current in Amps. 


Fusing Current in Amps. 
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continuously at 90 per cent., or even 95 per cent. of their 
normal fusing current ; the oxidation is very slight, and the 
final resistance of the strip is practically the same as its 
initial resistance. The metal does not appear to be held up 
on fusion to any appreciable extent by the skin of oxide. 


- [t would be of interest to learn from any of your readers 


who have had zinc fuses operating under service conditions 
for any length of time, whether they have observed any 
deterioration due to molecular change or crystallisation taking 
place in the strip. . 

This freedom from oxidation when run at high current 
density renders zinc a desirable material for fuses which are 
required to blow with only a slight overload. For circuit 
fuser of several hundred amperes, it is not necessary or 
desirable that the fuse should be set for as much as 100 per 
cent. excess current, and in this case zinc possesses consider- 
able advantages over copper, in that the latter becomes red- 


15.000 


9.000 
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Fia, 3.— Curve Connecting the Constant K 
in the Formula—- 
c= K(b-h)(!d4t) 
with the length of fuse. 
H = Zine strip horizontal. 
v = Zine strip vertical. 


Fic. 1.—CcRvkes CONNECTING FUSING 
CURRENT AND BREADTH OF STRIP 


Fic. 2.—Curves CONNECTING FUSING 
CURRENT AND THICKNESS OF STRIP, 
FOR DIFFERENT BREADTHS.— ZINC. 


FOR VARIOUS THICKNESSES.— ZING. 


the law connecting its fusing current and dimensions may he 
regarded as being intermediate between those given above : 
in fact, for zinc strip— 

c o (b 4 b). 

C o (f+ fh) 

or (t = K (b + 5) ( + 4) 

l and /, being constants independent of the length, breadth 
and thickness of the fuse, and K being a constant dependent 
upon its length. 

For zine strip the values of the constants 4, and /, can be 
determined from figs. 1 and 2. $ 

In centimetre measure 6, = '1, /, = 0l. 

Tn inch measure 5, = 04, /, = 004. 

In fig. 3 curves are given connecting the constant K with 
the length (K being in inch measure) for zine strips in a 
vertical or horizontal position (K in inch measure = K in 
centimetre measure, x 6°45). 


L] 
Lc] 


Fia. 4. 


The law indicated above will hold between the following 
limits :— 
( 701 cm. to *1 em. 
| 004 in. to *04 in. 


( "4 em. to 1*5 cm. 
Breadths 1.16 in. to °6 in. 

In our experiments we did not go beyond 300 amperes on 
a single strip, but it is probable that by using strips of 
increased breadth the law would hold good up to*400 or 
200 amperes per strip. . 

For fuses of large capacity it is advisable to use a number 
of strips in parallel, and to keep the current per strip as 
low as possible ; by making the spacing between the strips 
liberal, the dissipation of the heat will be facilitated. 

Zinc fuses show very little deterioration even when run 


Thicknesses 


hot with about 75 per cent. of its normal fusing current, 
and above this point oxidises rapidly, whereas zinc only 
attains red heat just before fusion. It must be borne in 
mind, however, that for a given fusing current the mass of 
a zinc fuse is about 3'5 times that of a copper one of the 
same length, while its volume is approximately 4*4 times 
that of the copper, and this gives a larger amount of metal 
to be disrupted. . . 

Although zine does not attain so high a temperature on 
fusion as copper does, yet its greater mass and volume operate 
unfavourably in connection with its behaviour on short 
circuit, and this defect is further aggravated by the fact that 
in open type fuses the metal is disrupted in the form of 
globules, which are not only red-hot hut which rontinve to 
bhurn in air, and which are accompanied by dense white 
fumes, which deposit heavily on contiguous surfaces. 

For the above reasons, zinc when employed in enclosed 
fuse-holders would require a larger cartridge than copper, if 
we considered only the damage likely to arise to the case 
and disregarded the question of cooling. ——— 

Mr. William Cramp, a few years ago, in some hitherto 
unpublished experiments on fuses carried out at the Central 
Technical College, London, found with strip fuses of thin 
tinfoil which were reduced in breadth at the centre for a 
short distance of their length, that the length of wire dis- 
rupted on short-cirenit was confined to the section with 
reduced breadth, and that the are did not extend beyond 
this length towards the terminals. — It appeared to us that 
this might be due to the cooling effect on the are where the 


‘section of the fuse was increased, and zinc, owing to its 


comparatively low melting point, and the large section 
necessary, seemed likely to show the same effect. A zine 
strip with a normal fusing current of 100 amperes was, 
therefore, put directly across a 100-KW. 200-volt generator, 
with the result that a strip of uniform width throughout 
was disrupted from terminal to terminal along its whole 
length, even with lengths of as much as 7 In. ; whereas 
when the end portious of the fuse had a greater breadth 
than the middle, as shown in fig. 44 or +8, the narrower por- 
tion only was disrupted, provided that it was about 14 or 2 
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in.inlength. At the present time the Peard fuse has a COn- — traions, however, are relatively correct, as there is generally 


suppress the are. 


In the early days when soft alloys were used chiefly for- 


fuse metal, fuses were often shaped 


screws, and thus affecting the fusing current, while we have 
thereby apparently facilitated the extension of the are from 
al 


(To be continued.) 
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OVERHEAD CON STRUCTION. 


By A LINEMAN. 


IN your issue of October 21th last, under the heading 
“ Overhead Construction," Mr. Robert N. Tweedy discourses 
on the wear in trolley wire at points of suspension and the 
Suggested remedies. 

Mr. Tweedy is quite right in saying, ** Not everyone with 
knowledge of a tramway, after construction has been com- 
pleted," can say “the soldered ear is the best form of 
attachment for the trolley wire." But, when he Says that 
the greatest part of the maintenance of overhead work ig 
due directly to circular trolley wire, and that until a per- 
fectly smooth path is provided for the trolley wheel by the 
use of fignre-8 trolley wire the wear must continue, I entirely 
disagree with him. l 

Mr. Dudgeon’s remarks may or may not be exceptionally 
interesting, but to the careful observer they are entirely 
erroneous, and it is obvious he has yet much to learn. When 
he says that the earg « seemed to wear irrespective of the 
way in which they were suspended,” it is evident that the 
results of his observations could not be applied, as Mr. 
Tweedy thinks, to all English tramway lines where circular 
trolley wire is in use, — — 

I think I am safe in saying that my experience of trolley 
wires and ears cannot be less extensive than that of Mr. 
Dudgeon, and I have always found that the more rigid the 
method of suspension the greater the wear on the trolley 
wires and ears. Under low bridges, for instance, where the 
wire is fixed to wooden troughing, with bridge hangers, 
the wear is very great, and is not confined to the part at the 
ear, but is very noticeable throughout the whole breadth of 
the bridge. Tf, however, the cars have been soldered, the 
wear is much more apparent at these points. Next in order 
of rigidity aud in order of Wear come centre and side-arm 
poles, then spans and pull-off wires, and the greater the 
tension on these the greater the wear. The wear js naturally 
greater on uphill than on downhill or level tracks, as, of course, 
the rigidity is greater. This wear at the point of suspension 
Mr. Tweedy terms the « arcing” style of wear; and, as he 
endorses all Mr. Dudgeon says, is of opinion that it is due 
Lo the contact area of wheel and wire being insufficient, If, 
however, * arcing ” does take place on any ears which have 


thickened to allow of a hole being tapped to receive the in- 
sulated stud bolt, and when the flange of the trolley wheel 
has come into violent contact with this thickened part and 
thug been thrown ont of contact with the ear for an instant. 
The canse of the wear is the same on uphills as on down. 
hills and levels, and, with the smoothness, is accounted for 
in another way than that suggested hy Mr. Tweedy. 

Figs. 5, 6, 7, 5. 9 and 10 are interesting, inasmuch as 
they disprove conclusively that which they are intended to 
prove, fn those which illustrate sections of wheels on cars, 
a much greater area of contact is shown than in those Which 
illustrate sections of the wheels on wires; and the author 
SUIS Conscious of this, as he practically says that hig 
illustrations. are erroneous, in so far that in practice the 
contact with the eara is Jess than illustrated. The illus- 


a greater surface contact between the Wheel and the ear 
than between the wheel and wire. 
With reference to what he terms the “ bumping” wear, 


he is quite right in saying that it is of very little conge. 


unavoidable. 

The type of ear suggested by Mr. Dudgeon as a remed 
may not be on the market, but; I can assure him that ind 
an ear was extensively used on the System in which the 
writer is interested, and, like its predecessor (the deep 
grooved ear), was found very much wanting, being different 
therefrom only in respect that its defects were greater, 

Deep grooved ears were first tried, but were found to be 
very badly worn in a corrugated fashion. It was thought 
that this was due to the rough under-surface 
caused by hammering the lips of the ear round the trolley 
wire; and, with Mr. Tweedy, it was concluded that this 
could be obviated by providing a perfectly smooth path for 
the trolley wheel. Accordingly, an ear was designed for 
this purpose. This ear covered the outer half only of the 
circular wire, and | ita Sides were very thin, two smal] lugs 


off completely, thus providing the perfectly smooth path 
similar to that provided by grooved trolley wire. These ears, 
however, did not by any means fulfil expectations, as it was 
found that the wear was still going on, and that whereas 
the deep grooved earg protected the 
trolley wire it was now quite unprotected, and in conse- 
quence was rapidly disappearing. Grooved trolley wire was 
then suggested ag a remedy, not because it provided a 
smoother path for the trolley wheel than did the soldered 
car of new design, but because it, obviated the necessity of 
soldering, which through softening the copper wire was 
blamed for the undue wear. À part of the system was then 
equipped with this grooved wire, and the results are no more 
Satisfactory. The wear still goes on, and whilst the use of 
grooved wire has many advantages, it has several disadvan- 
tages. The chief of these is, that at curves and other places 
where there is any side wear, one of the grooves very soon 
disappears, and soldering has to be resorted to. 

The actual cause of the wear is due neither to « arcing " 
nor “bumping” of the kind suggested by Mr. Tweedy, but to 
the-pitching motion. of the single bogie cars in general use 
in this country. The trolley pitches with the car, and at 
the rigid span the trolley wire suffers, so that the less pro- 
tection the ear affords the shorter must be the life of the 
There can, therefore, be no advantage as regards wear 
The corrugated wear at the point of 
suspension will be found most apparent where the cars travel 
at a high rate of speed, or wherever irregularities are found in 


under the ears ganged 00 S.W.G., which was the original 
size. 

Single bogie cars were recently adopted on these same 
lines, and in a very short time the effect wag soon manifest 
in the Corrugated wear at the point of suspension, 
common to all lines where thig type of car is used. This 
effect, however, is more noticeable with centre-running than 
with side-ranniug trolleys. 

It is very unlikely that any of the large tramway systems 
in this country will, in the immediate future, discard these 
cars, which other 


with the wear, we must do something’ to protect the trolley 
Wire where this is greatest, — For this we must go back to 
the mechanical ears which My. Dudgeon likes go little, and 
Which he condemns Wholesale, though [ take it he has not 

ad experience with every type. On one of the largest 
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systems in the country—I refer to Glasgow—an under- 
running mechanical trolley ear has been extensively used, and 
has proved, after all else failed, the “ salvation” of their 
lines. There are several types of under-running ears on the 
market; but the one used in Glasgow is undoubtedly the 
most effective, and has proved the most economical, both in 
erection and maintenance. 

The working life of overhead equipment does provide a 
fascinating. study for tramway engineers, and I am sure they 
are not inclined to let the lineman supply all the informa- 
tion. It would be a thousand pities if they did, more 
especially if their sources of information were as unreliable as 
those of Mr. Tweedy, 


LONDON POWER SUPPLY. 


On Tuesday the London County Council considered the reports of 
the Highways and Finance Committees on the question whether the 
Council should itself promote a scheme for supplying electrical 
energy in London and certain surrounding districts, and if so, out 
of what fund the cost of promoting the Bill should be paid. The 
report of the Highways Committee appeared in our issue of 
November 3rd (page 717). It was recommended that the necessary 
application to Parliament should be made. 

The Finance Committee, however, submitted a very lengthy 
report on the Highways Committee's proposals, criticising them 
in very plain and strong terms. They complain that they have 
found themselves in a position of great difficulty owing to the 
absence of any financial data to guide them in advising the Council. 
They are strongly of opinion that, in a matter of this magnitude, 
raising financial issues of the greatest importance, the Council 
should, before committing itself to the undertaking, have before it 
a definite and carefully worked out scheme. In the absence of 
such a scheme, they have set themselves the following questions :— 
(1). Are there reasonable grounds for thinking that the enterprise 
will be self-supporting? and (2). Can the large sum of capital 
required be raised without affecting the credit of the Council? 

The first is one of vital concern, for they (the Finance Committee). 
cannot suppose that the Council would agree to invest some millions 
of publie money in an undertaking of the kind without substantial 
reasons for the belief that it would be at least self-supporting—in 
other words, that the profit on working would be sufficient to 
pay the interest on and provide for the repayment of the money 
borrowed. The credit of the ratepayers would in any case be 
pledged for the raising of the capital; but the Council would no 
doubt agree that, beyond this, no further assistance should be looked 
for from the rates. The Highways Committec had offered no guid- 
ance upon this matter, except a general statement that, in their 
deni “it would be quite practicable to put forward a satisfactory 
scheme." 


In these circumstances the Finance Committee had to take the — 


estimates—for which they took no responsibility—of the Adminis- 
trative Power Co., as placed before Parliament. The Power Co. 
proposed to supply a very large “ industrial" and ‘‘ non-industrial " 
area, of which no less than 75 per cent. was outside the County of 
London. The figures related to the company's entire area. The 
company gave no figures for the County of London separately. 
It was doubtful, said the Committee, whether the profit estimated 
by the company could have been obtained, but whether the com- 
pany's estimates were well founded or not, the Committee say 
that they are deserving of attention, as any practical scheme put 
forward by the Council willinevitab y be compared with them. 

In order to ascertain the financial effect of the scheme, the 
Finance Committee assume that a sum of £3,000,000 would be 
required in the first instance for a large generating station, with 
mains and subsidiary works. The expenditure of this money would 
be spread over five or six years; and there must inevitably be a 
long period during which the capital would be unremunerative. 
The Power Co. proposed to meet this difficulty by obtaining power 
to pay interest out of capital at the rate of 3 per cent. up toa 
maximum of £310,000. "There is no precedent for a municipal body 
being given such a power, and the Committee assume, therefore, 
that the interest qn the capital raised would have to be defrayed 
out of the rates year by year. They estimate that for interest 
payable on a sum of £3,000,000 during the construction of the 
works, an aggregate sum of about £380,000 would have to be so 
provided. This is a consideration which they do not think the 
Council has sufficiently appreciated in the past. There are pre- 
cedents for the postponement for a few years of the sinking fund 
provision, and they have therefore assumed that no charge under 
this head would fall upon the ratepayers in the earlier years. The 
ultimate debt charges, assuming that the expenditure on land and 
buildings were spread over 60 years, and the cost of machinery, 
trunk mains, &c., over 25‘years, may be taken roughly at about 
6 per cent. which, on an initial outlay of £3,000,010, would 
represent an annual charge of £180,000 a year. What the Council 
has to consider is the probability or otherwise of the undertaking 
showing a profit on working sufficient to produce this amount. The 
Power Co. calculated on a total output for their entire area of 
133,500,000 units in five years' time, and on 600,000,000 units in 
1l years’ time, when the works would be completed. 


The Committee find that the output of the existing undertakers 
in London in 1903-4 was ax follows :— 


Companies 
Borough Councils 


85,932,026 units 
27,063,137 


. 113,896,163 ,, 


19 


Total 


On the basis of the Power Co.’s calculations it would be necessary 


: for the Council to sell upwards of 200,000,000 units at an average 


of ‘7d. per unit in order to realise a profit on working of £180,000 
a ycar, even if the working expenses should prove to be not higher 
than those estimated by the company, and if the same provision 
were made for renewals and reserve. 

The Finance Committee point Qut that the Highways Com- 
mittce’s proposed area of supply has not yet been determined, but 
they gather that it would include a large district outside the County 
of London. This is an important point, because the existing con- 
ditions of the electric supply in London and the extent to which 
existing undertakers are providing therefor, appear to render it 
extremely probable that a scheme of supply limited to the county 
would not allow of a sufficient output for production at the lowest 
possible cost. On the other hand, there are obvious difficulties in 
the way of the Council obtaining powers of supply outside the 
County of London, and the wider area would largely increase the 
amount of capital to be provided, and add greatly to the Council's 
responsibilities ; for whatever financial risks there may be in the 
undertaking would fall entirely on the ratepayers of the County of 
London. It is not clear, from the proposals outlined in the High- 
ways Committee's report whether the Council would be able to 
supply power direct to individual manufacturers, or only, with certain 
exceptions, to supply through existing undertakers. "The l'ower Co. 
sought powers, with the consent of the Board of Trade, to supply 
directly to the manufacturers with the object, no doubt, of securing 
thereby a lever to force the distributing undertakers either them- 
selves to supply the manufacturer at or about the prices offered by 
the Power Co., or to accept a bulk supply from the Power Co. 
It appears to the Committee that this matter has an important 
bearing on the probable amount of business for which the Council 
might look. ‘ Again, the Highways Committee are not yet ina 
position to estimate the amount of support which the Council would 
be likely to receive from existing undertakers (companies and 
borough councils) and until some information on this point is 
forthcoming it appeara to us undesirable for the Council to commit 
itself." 

The report also refers to the probable effect which the scheme 
would have upon the Council's credit :—'' We view with apprehen- 
sion the large addition to the Council's capital commitments which 
this undertaking would necessarily involve. As the Council must 
be aware, the question of the extent of its commitments, parti- 
cularly in their bearing on the amount of money which will have 
to be raised on loan during the next two or three years, has for 
some time past been a matter of growing concern to us. We desire 
to impress upon the Council the fact that, however good its credit 
may be, if it were to force larger loans on the market than the 
investing public could readily absorb, the Council would inevitably 
have to be content with & lower price for its issues of stock, and 
this would particularly be the case when the general conditions of 
the meney market are not altogether favourable, for such issues. 
The effect of such a course would speedily prove detrimental to the 
Council's credit, and in our opinion the Couneil should so limit its 
capital expenditure as to obviate the necessity for making undue 
demands upon the money market. The time has, in fact, arrived 
when the Council must, in our judgement, select from the objects 
of expenditure which it is being pressed to undertake, those which 
are necessitated by its present statutory duties in order that its 
general financial position may not be prejudiced.” l 

The Committee say that, apart altogether from the consideration 
of the risk which the proposed scheme involves, they think the 
Council should endeavour to find some solution of the problem 
which would not involve the raising by the Council of large sums of 
capital in the near future. 

By way of illustrating their view, they point out that the report 
of the Highways Committee does not discuss any alternative policy 
by which the evils which might result from the creation of a virtual 
monopoly with wide powers might be obviated, as, for example, the 
introduction in the Power Co.’s Bill of adequate safeguards in the 
form ofa purchase clause, sliding scale of prices, and dividend and 
other similar provisions. They merely referto this aspect of the 
subject in order to point out that there are alternative methods of 
dealing with the difficult situation which has been created by the 
general recognition of the changed conditions under which elec- 
trical energy must in future be generated. They impress upon the 
Council * the fact that the enterprise to which it is being asked to 
commit itself is one which, from its nature and from the possible 
developments of electrical science, is of a somewhat uncertain 
character." ‘The Council is being asked to commit itself without 
any figures before it showing that the undertaking would be made 
self-supporting.” ‘The Council should be further guided in this 
matter by its financial position, and that it should not largely 
extend its financial engagements during the next few years beyond 
those already entered into." 

When the matter was under consideration on Tuesday, Mr. H. P. 
Harris, as an amendment, moved that the recommendation of the 
Highways Committee should be referred back for further coneidera- 
tion. Mr. R. A. Robinson seconded the amendment, which, after a 
long discussion, was rejected by 79 votes to 36. A futther amend- 
irent was proposed, as an addition to the recommendation, to the 
effect tbat Lcfore sny Bill was intrcduced into Parliament, an 
opportunity ehould te afforded for a full diecusticn of its pro 
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visions, especially in regard'to the 
scheme, 


This amendment was carried, and the amended recommendation 
was then adopted on‘a division by 79 votes to 32. 


——MMÁáÓ———— 
rr MM NA 


financial consequences of ihe 


THE OLYMPIA ELECTRICAL EXHIBITION. 


(Concluded from puge 755.) 


Klein Engineering Co., Ltd. 


.. The well-known cooling towers of the KLEIN ENGINEERING Co, 
were represented at the Exhibition by neat little models ; both 
natural and forced draught are used in these coolers, which are 
Suitable not only for steam plant, but also for cooling the circulat- 
ing water at gas-driven stations. 
of an automatic weighing and recording machine, a printing appa- 
ratus for use in connection therewith, and a “ free fal] " steam trap. 
The accompanying illustration shows the automatic Weighing 
machine above mentioned, as fixed between the overhead bunkers 
and the mechanical stokers in a powcr station. The machine has a 
capacity of 14 to 2 cwt., and is fitted with a measuring valve which 
delivers, approximately, the desired quantity of coal to the weigh- 
bucket. ) i 


The method of operation may be briefly described as follows : — 
When the boiler requires coal,'a counterbalance weight attached to 


Fic. 147.~-Boien Hotse EQUIPPED WITH KLEIN AUTOMATIC 
WEIGHING MACHINES, 


the shoot comes into Operation and throws into gear a clutch, and 
the cycle of Operation commences. 
pull over the measuring valve, which shuts off the supply from the 
Overhead bunkers and Opens at the bottom, depositing its load 
in the weigh-bucket of the machine, after which the measuring 
valve returns to its original position (closed to the weigh-bucket 
and open to the overhead bunkers), and the weigh-bucket is gently 
lowered on to the kuife-edges of the weigh-beams, when the weight 
It is then raised free of the steel centres, 
the door of the Weigh-bucket is opened, and the load is deposited 
through the shoot into the staker hopper. This Operation is 
repeated until a sufficient quantity of coal has been depositéd 
through the shoot into the hopper to overbalance the counterweight, 
when the clutch is thrown out of gear and the machine comes to 
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rest. As soon as the coal accumulated in the hopper and 
shoot has been fed into the furnace, the 

' weight comes into Play again, and the machine delivers a further 
supply of coal to the hoppers. 

In order to secure this result, the shoot itself is suspended in 

. buch a way that the accumulation of coal in the hopper pushes it 
aside, so that the operation of starting and stopping is entirely 
automatic. As these self-acting appliances multiply, one begins to 
wonder whether the power station of the future wil] require any 
attendance at all ! 

Some of the weighing machines made by the company are 
intended to record not merely the number of loads, but also the actual 
Weight of each Separate load ; a machine of this type is used at the 
Brimsdoven power station of the 
Power Supply Co., described in our issue of September 9th last 
year. As the loads taken up by a grab vary considerably, this ig a 
very useful device for welghing-in coal from barges. At the same 

* power station a Klein travellin g weighing machine is used to feed the 
hoppers of the mechanical stokers. The Klein Engineering Co. are 
also placing on the market an entirely new kind of weighing | 
machine, of the platform type, fitted with apparatus which gives a 
printed record of the loads. 


Simplified Underground Conductor Co., Ltd. 


Samples of the mains laid by this company in various parts of 
the country were exhibited, ».4., as at Reading and Woking. Both 
Copper and aluminium cables are employed,’ and, in connection 
with the latter, the best joint that we have yet seen was demon- 
strated. This is made by “ cast-welding,” a cast-iron mould being 
clamped round the parts to be joined and molten aluminium poured 


used, with improved methods of joining the ecctions, but no wood 
is actually in tho conduit, in contact with the cables, porcelnin 
"upports being employed. Steel core concrete troughing is also 
used. An improved feeder pillar, of totally different pattern 
from the ordinary type, is made by the company, all the terminals 
and switch-fuses being collected. at the top of the pilar, which 
is fireproof and watertight. A Special patented arrangement of 
switch-fuse was also exhibited, in which arcing is prevented and 
the blowing of the fuse is indicated. 


exhibit was typical of the Trafford Park 
industry associated with their namo. 


The cables are made to suit any voltage and any requirements 
from the smallest house wire to the largest underground con- 
ductors. A sample was shown of an 8-sq. in. cable, which is about 
the largest over made. Í 

The drum carriage was of the ingenious type recently introduced 
by the company, and described at the time in our columns. 

A small model of Glover's hydraulic test tank was shown, to 
illustrate the method which the company has devised as a substitute 
for the usual 24-hours' immersion test. 


Robt. W. Paul. 


The apparatus on this stand covered a wide range, including 
standard resistance coils, boxes and bridyes, rheostats, portable and 
stationary galvanometers, electrostatic voltmeters and electro- 
meters, condensers and standard cells, Pyrometers, and the new 
Nernst-Paul high-power lamps for optical lanterns, &c. We had 
hoped to give ilustrations of some of the special features of this 
stand, but we must defer further notice to some later occasion. 


together round the cylinder, the whole being driven by an electric 
The apparatus was very quick in action, and could take 
tracings of any length whatever, or a series of short tracings. 


Corps of Electrical Engineers R.E, (Vols. ). 


By the courtesy of the commanding officer, T. Gunn, sergt.-major, 
à most interesting collection of apparatus used in the South African 
War was exhibited, including some interesting trophies, in the 
annexe and in the gallery. 
jectors, both Boer and British, and a complete field set consisting 


of an electric searchlight projector, engine and dynamo, and cable 
drum, which had done good service, f 


It is highly suitable for engineering works, cranes, dockyards 
and such places where ability to withstand rough usage is a sine 
quá non. l 

National Gas Engine Co., Ltd. 


The Nationa, Gas ENGINE Co. showed three of their well- 
known engines, two of which were 
2 B.H.P., and one of 5 B.H.P. 1 
was fed with gas by a suction gas producer, 
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Cory Bros. & Co., Ltd. è 


We believe that this was the only firm exhibiting samples of 
coal. Welsh steam and other coals were shown, suitable for using 
in all kinds of boilers. We had no opportunity of applying any 


practical tesis to it, so all that we can say is that the coul looked, 


very nice and black! 


New Brotherton Tube Co., Ltd. 


At this stand were shown enamellcd stecl conduits of various 
kinds for interior wiring, and fittings to match, as well as tubes for 
steam, gas and water. 


Electricity Supply Companies. 


It was interesting to note that a number of the London supply 
companies were represented in the Exhibition. The METROPOLITAN 
ErEoTRIC SuPPLY Co., Lro., had on view maps of its area of supply, 
including the large area in which it has recently secured powers to 
supply in bulk. The St. JAMES' AND PALL MALL ELECTRIC LIGHT 
Co., the WESTMINSTER ELECTRIC Supply CORPORATION, Lro., and 
the CHARING CRoss, WEST END AND City ELECTRICITY SUPPLY Co., 
Lro., also occupied stands, mainly, no doubt, for the purpose of 
receiving inquiries ; and we gathered that the results had been by 
no means unsatisfactory. 


Engineering Supplies. 


There were several firms showiny supplies and accessories of all 
kinds for engineering works, power stations, &c. 

The Care AsBESsTOS Co., Lro., exhibited non-conducting cover- 
ings for steam pipes and boilers, and asbestos materials for electrical 
insulating purposes. 

Messrs. J. H. HkATHMAN & Co. 
ladders, wheeled, telescopic, &c. 

Messrs. HoBbELL Way & Co., Lro., had magnesia patent sec- 
tional steam-pipe covcrings on view, and various materials and tools 
for electricity works. 

Messrs. E. S. HiNpLEv & Sons exhibited a number of small 
vertical high-speed steam engines. 

At the stand of the Fricriontess ENGiInE PackiNcG Co., LTD., 
the SPHERICAL METALLIC PACKING AND ENGINEERING Co. showed 
their spherical packing, valves, trolley wire holder, &c. 

The UNITED ASBESTOS Co., Lro., exhibited all kinds of asbestos 
yoods—packing, non-conducting covering, ‘‘Uacolite” asbestos 
slate, oils, &c. 

Messks. JOSEPH Ruopres & Sons, Lrv., were prominent with 
power presses for cutting out armature core-disks, small stump- 
ings, &c., and a shearing machine capable of cutting 100 sheets 3 ft. 
wide x No. 14 B.w.G. thick per minute. 

Messrs. G. RicHaABps & Co, Lrv., und TILGHMAN’S PATENT 
Sano Brasr Co., Ltp., showed drilling, boring and turning 
machines, sand-blast apparatus, air compressors, &c. 

Messrs. PrRice’s PATENT CANDLE Co., Lrv., had an interesting 
exhibit of lubricants of all kinds for steam, gas and oil engines, 
dynamos and motors, &c., and apparatus for the testing of oils was 
shown in actual operation. So little is known of oils, though the 
subject is of great importance, that such a demonstration should be 
of great value in attracting attention to its merits. 

Messrs. F. Darron & Co. had a variety of small dynamos aud 
motors, induction coils, hand la.nps, &c. 


showed their well-known 


Office Fittings. 


There were numerous exhibits of office fittings and furniture, 
admirably adapted to their purpose, and in many cases of most 
ingenious design. Such, for example, were the GLOBE WERNICKE 
Co.'s “ Elastic" bookcases, which can be extended indefinitely as 
required ; their desks, filing cabinets, &c., were also most attractive. 

Mrssas. HAMMOND & Stow displayed the various card index 
aud filing apparatus, known as the “ Montague " systems. 

Messrs. HowaRp Bros. showed the well-known “Dey” time 
register for recording the times of arrival and departure of 
employes in systematic form ; also their “ Dey ” cost keeper, &c. 

Messrs. JoskpH Kaye & Sons, Lro., exhibited their ‘“ K’s 
patent” locks and catches of all kinds, seamless gil cans, 
lamps, &c. 

The OFFICE APPLIANCES MANUFACTURING Co. showed the 
“ Victoria” automatic letter copier, which can be worked by elec- 
tricity, and requires only one operation from inserting the originals 
to removing the copies. - . 

The OLIVER TYPEWRITER Co., Lrp., exhibited the v standard 
visible type-writing machine, fitted with interehangeable carriages 
and ditferent types, as well as the Oliver rotary duplicator, and 
desks, chairs, tables, &c. 

The SHANNON, LTD., showed their famed letter-filing cabinets, 
rapid roller letter copier, sectional book-cases, desks, &c. 

Messrs. Totuit & Harvey showed flat files, ‘ Guildhall” 
loose leaf books, and Waterman’s '' Ideal" fountain pens. 

The TRADING & MANUFACTURING Co, Lro., had their T. & M. 
office accounting systems, files, card indexes, ledgerá, &c., on view. 

The TYPEWRITER Co., Lro., showed the ‘‘ Royal Barlock” visible 
writing typewriters of various.patterus, desks, files, duplicators, &c. 

Messrs. J. J. STOCEALL & Sons, Lrp., exhibited their patent 
time-recordere, automatic switches, ‘clocks, and filing systems. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession, 


Municipal Wiring. 


In reply to Mr. Slatter’s letter in the Review of 10th 
inst., I quite agree with Mr. Slatter’s idea re the above 
matter, but would suggest that if the enclosed assisted wiring 
scheme be brought into force or not, à sample of the mate- 
rial to be used should be submitted to the borough electrical 
or resident.engincer for his approval or inspection. I think 
as regards municipal electric lighting stations, if this system 
of wiring were undertaken it would not only increase the 
number of consumers, but would be an inducement for small 
shops to use electricity in place of gas. If the worthy 
chairman will give this system a fair consideration, I think 
he will find that it will meet his requirements, and a further 
advantage is, that where it is in use, a. profit of à per cent. 
on the outlay is obtained each year. | 
DS H. Whittle. 
Accrington, November 10th, 1905, 


ELECTRICITY WORKS, ACCRINGTON. 
| November 11th, 1905. 
The U.D.C. Electrical Engineering Department. 
System of cbssisted Wiring. 

The U.D.C. to wire the premises for the tenant, {hat is, to invite 
tenders from local wiring contractors, und let the work out subject 
io the electrical enyineer’s approval. The rent per quarter to be 
4d. per point installed. (Point)—Plain pendant with shade. If 
fancy fittings are required, the tenant to pay the extra cost. No 
installation under five points to be considered on this system. 
Should the tenant desire to discontinue using the supply, threc 
months’ notice should be given to the U.D.C. Suppose an installa- 
tion cost the U.D.C. £3 5s., complete, that is, 13s. per point for five 
points, the rent would be per quarter 1s. 8d., or 6s. 8d. per annum. 
This shows that the profits on the outlay would exceed 5 per cent. 

This system is, I think, a very fair one as regards wiring con- 
tractors. 

H. WHITTLE. 
In reply to your correspondent’s letter iu. the current 
issue of the ELECTRICAL REVIEW on the above question, I 
would like to ask him to refer again to mine in your issue 
for October 27th, as I think he has missed the principal 
point of my argument.. | 

If Mr. A. Slatter will write me direct, | shall be very 
pleased to give him further particulars. In the meantime, 
I may state there is a movement on foot in opposition to 
the Municipal Trading clauses, as proposed by the Hudders- 
field T.C., particulars of which I hope to favour you with at 
a later date. 

H. Moss, Menager. 
D. WiLnsoN & Co., 
, Electrical lFuginecrs, 


Hudderstield, November 13th, 1905. 


Lead-Covered Wiring. 

With reference to Mr. C. R. Whipple's letter of the 7th inst. 
in this week's REVIEW, we are afraid that he, like so many 
others, is condemning the system on account of faults which 
are by no means a uecessary part of the system. Of course 
there is no system of wiring or anything else that is proof 
against careless workmanship, and we do not think that any 
supporter of twin lead-wiring would argue that the system 
overcame such a difficulty. 

Our point is rather that with reasonably careful workmen | 
end proper supervision, wiring with twin lead-covered wire 
can be carried out so as to give a perfectly satisfactory 
installation. 

With regard to the point raised by Mr. Whipple that the 
lead becomes granular at a bend, this is undoubtedly the 
case if a very sharp bend is made, or if the bend is made 
very quickly. If, however, the bend is not too sharp, and 
if it is made slowly the granular action is negligible, and in 
this case we do not think the lead sheathing would be in tlie 
least porous. 
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Mr. Whipple states that the climax of the whole question 
is whether twin lead wire is more satisfactory than a properly 
carried out steel conduit system. This, however, is not the 
sole item for consideration. A matter nearly as important is 
the first cost, and it is in this respect that twin lead wire 
comes out so far in advance of the steel conduit work. 
Probably, for ordinary installations, the difference in cost 
would be from 15 to 20 per cent. in favour of the twin lead 
wire, and this is a. sufficiently large difference to make the 
question of great importance to whoever has to pay for the 
installation. 

Our contention is that, with proper work, the twin lead 
wiring can be made, for all ordinary purposes, quite as 
satisfactory as the screwed barrel, particularly if the lead- 
covered wire is protected in bad places by either light gauge 
tubing or a suitable steel casing ; and even if this is done to 
a very great extent, the cost is still below that for the 
screwed tubing, and the result is quite as, -if not more, 
satisfactory. 

With reference also to Mr. Mackenzie's article in the 
current issue, we think that the various points he has raised 
are also practically all answered by the suggestion of bad work- 
inanship, either in the manufacture or in the wiring work. 
Bad wire of course can be best guarded against by buying 
only from an absolutely reliable maker, and bad workman- 
ship can only be guarded against by thorough supervision of 
the work as it is done. 

Possibly it is due to our making a great point of this that 
we have had so very little trouble with twin lead-wiring 
duriug the eight or ten years in which we have had experi- 
ence with it. Certainly our personal experience has been 
entirely satisfactory, and we have perfect confidence in the 
system, though of course we should not recommend its indis- 
criminate use, as every case must necessarily be considered on 
its merits. 

With Mr. Whipple we shall be glad to get fuller informa- 
tion as to the objections to the system, and trust that some 
of your correspondents will -write you on the subject 
shortly. 


. Tyler & Freeman. 
London, E.C., November 11th, 1905. 


May I, through your “ Correspondence " column, ask Mr- 
Mackenzie why lead-covered wires drawn into iron gas-pipes 
laid direct in the ground will, as he states in his very 
interesting article, inevitably lead to breakdown ? 

It is certainly clear that electrolytic action is very likely 
to be set up, but inasmuch as, should this occur, the current 
will flow from the iron to the lead, it does not appear that 
the lead covering of the wire will be damaged by it. 

I know of one prominent firm of cable-makers who have 
recommended the laying of lead-covered cables in cast-iron 
pipes as a safe practice, and of a considerable length of this 
type of cable which has been laid under the above conditions 
for upwards of five years, and has given no trouble up to the 
present time. 


S. G. Payne. 
Bury, November 13th, 1905. 


Hygienic Telephones. 


That some little interest has been evoked by my letter on 
the above is manifested by the spirited reply of your Swansea 
correspondent, and the somewhat austere, albeit &hort, reply 
of Mr. Birnbaum. 

Speaking personally, and from some small experience of 
such matters, my sympathy goes out unreservedly to the 
editors when their “ Correspondence " columns are swamped 
with matters which chiefly concern a few persons or powers 
only, and which lack general interest to the average sub- 
xeriber. f cun imagine them saying : “Oh, dear! Here's 
another letter about so and so. Not much in it. Suppose 
it will have to go in, or we shall be charged with bias." 

Bearing the above fact in mind, I will endeavour to 
answer your correspondents in a courteous manner, and also 
to make the subject readable. You will observe. the various 
points in the different letters as they are dealt with. 

l. It is a well accepted principle among those who study 


^ 


* 


the science of sound and the application of electricity for 
transforming and transmitting sound waves as electrical 
energy, this energy ultimately being resolved more or less 
efficiently into a representation of the original sound 
waves, that the maximum effect of the voice is necessary 
on the diaphragm of the microphone in order to produce 
the desirable maximum effect in the receiver at the further 
end, and that any tubular sound-wave conductor, especially 
those that compel the waves to go “ round the corner as it 
were," cannot fail to distort and weaken more or less the 
resultant effect on the diaphragm. A good inverse illustra- 
tion of this is shown in the old Gower-Bell receiver with its 
tubes and its ** twangy " sound, instead of the now generally 
used Bell receiver. 

2. Undoubtedly a good hygienic telephone may be wantéd, 
but I do not think it conducive to business to style your 
prospective customers as being afflicted with “ anti-germ 
mania," and then, agam, one having such a telephone for 
sale would courageously hope there would he more than a 
few of such people about, or the sales would suffer some- 
what. 

3. Doubtless many of your readers have had personal 
acquaintance, sad or otherwise, with patent priority matters, 
and your correspondent is apparently right when he asserts 
that the claim for hygienic properties, «s a claim, is valid. 
I was merely pointing out even in an approximate way that 
something had been done before. 

41. My anxiety to bring the matter forward is very much 
over-estimated by Mr. Birnbaum, and is as nothing com- 
pared to the anxiety shown by Mr. Birnbaum when the 
G.E. Co. had the temerity to approach the same matter. 
Surely, there is room for healthy criticism. 


Alfred V. Newell. 
Leicester, November 14th, 1905. 


Regenerative Control. 


I was very amused to see such a glowing account of the 
regencrative control for tramway cars in the ELECTRICAL 
HEviEW of October 27th. It is rather surprising to one to 
see that such a subject has remained uncriticised. Perhaps 
the writer of the article would be kind enough to give your 
readers some idea as to the cost and number of lamps that 
regenerative cars burn out during the course of a week, also 
the number of times they break down and delay the whole 
service. It seems as though the writer could never have 
been in a power station where these cars are supplied from : 
if he had I am afraid his opinion of them would alter. I 
think that the amount of energy that it saved compared with 
the cost of lamps, delay to service, and cost of repair to con- 
troller, &c., is very small indeed. There is no doubt but 
what the regenerative system will be all right when a few 
more improvements have been made, but not until. The 
writer also says that there is no jerk on starting, and that 
they are faster on hills than the series-parallel type. Both 
these points I differ from. Regenerative cars cannot keep 
time anywhere near so well as the series-parallel ; at least, 
by what I have seen of them during the time I have been 
connected with them. 

Interested. 


With reference to “ L. E. S. C's” letters in your last 
issue, in the description given of regenerative control for 
S.B. driven cars, it was not intended to imply that shunt 
motors were unsuitable for traction purposes; on the 
contrary, the fact that two series-wound motors could have 
two shunt poer speeds, and that despite the loss in using so 
many amperes to get the necessary field ampere-turns wanted 
for shunt conditions, they could run economically, proves that 
shunt motors properly designed should be more economical 
than series motors. What was intended to be shown was 
that an ordinary series equipment could be improved by the 
addition of shunt speeds without any alterations to the 
motors. ; 

The rating of the motors used is equivalent. to 21 E.H.P. 
per ton, whereas, in the example given by the editors in the 
last issue anent the two 40-E.H.P. motors climbing a grade 
of 124 per cent. at 10} miles per hour with a weight of 114 
tons, the motors are rated at 64 E.H.P. to the ton. They 
were, therefore, overloaded 50 per: cent. The motors 
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described in my letter would, therefore, be overloaded at 
about 140 per cent. I don't think your correspondent could 
design shunt motors to stand this overload without injurious 
effects. Needless to say, the space available beneath the 
cars and the expense attached preclude the use of larger 
motors. _ 
R. H. C.-B. 


I should like to take a hand in the correspondence on 
regenerative control, but at the moment I find no opening. 

Your correspondent, who signs himself ** Crane," appears 
to doubt the facts ; consequently, until the facts are esta- 
blished to his satisfaction, there can be no argument. 

My son, Alfred Raworth, writes :—* I shall be at the 
Great Northern Hotel, Leeds, for two or three weeks ; and if 
any of your readers care to test the facts for themselves, I am 
at’ their service, and will give them a demonstration on 
gradients up to 13 per cent.” 

I should like to ask Mr. Crane whether he is prepared to 
back up; in an equally practical manner, his declaration that 
“a series motor will do without injury for short periods 
three times the work that a shunt motor can manage." 


John 8. Raworth. 
London, S.W., November 14th, 1905. | 
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Are Lighting Extraordinary. 


The enclosed gem, culled from a local evening paper, 


would go far to prove that the limiting voltage for separately 
controlled arc lamps burning in multiple has evidently not 
yet been reached. Quite apart from the mystery as to why 
the “poles” require lighting—the effect, I quite agree, of 
an arc lamp burning off 440-volt mains, would be distinctly 
“ fine," probably “ final." xs 
Doubtless, the unfortunate trimmer would have to cart 
around more than mere carbons. 
'€. McC. 
The “ gem ” :— | 


Sir,—Would you kindly allow me space through the columns of 


your widely-spread journal to endorse the words of our friend, Mr. 
M'Cowen, on the 2nd inst., under the heading of “ New Tramways,” 
which I would like to draw before the public notice, as follows: 
To light each pole with & fine are lamp connected to the lightin 
mains at 440 volts, and no doubt this would have a very goo 
effect, but the Corporation did not fall in'with the wishes of the 
Tramway Committee. I would, asa punctual ratepayer, implore 
the Corporation to carry out this illustration made, which would 
meet with the well-being of our fellow-citizens and also would take 
away the old, ancient appearance of Belfast. 


[This is ratherhard on Mr, V. A. H. McCowen.—Eps. E.R.] 


A Death Trap. 


We are always hearing of the advantages that accrue from 
the use of electricity in its various branches, and apparently 
it benefits everyone except the “men behind," known as 
switchboard attendants, or, more euphemistically, as shift 

. engineers, 

May I quote my own case as an example? My remarks 
will, of course, also apply generally to those with whom I 
work alternately. 

I am employed on shift in a London sub-station, which 
converts high tension alternating current, three-phase, 11,000 
volta, to direct current at 550 volte, for traction purposes, 
‘by means of rotary converters. I have an average week of 
64 hours. Only one man is on at a time, so that in addition 
to entire charge of plant, I have all the cleaning and 
repairing to do, and all this is done for the munificent salary 
(save the word !) of 25s. to 30s. per week. We have to 
change over the high tension feeders at 2 a.m., when there is 
no earthly possibility of obtaining assistance in case of 
accident; there are no rubber gloves of any sort provided ; 
and owing to the machines flashing over I have myself been 
burnt more than once. 

I pointed out some of these facta to one of the chiefs, who 
replied, “ Serve you d well right ; you're here to get 
killed, and as soon a8 you're dead we'll get another man." 

. Satisfactory answer, was it not? The bitter irony of it 
all is that in this single-handed sub-station (one of many) 


there is one of the ELECTRICAL REVIEW cards for showing 
how to deal with apparent death from electric shock. | 

Now, Sirs, I appeal to you as editors of an upright and 
fair-dealing journal, to make these facts public, for. public 
they ought to be. It is criminal to subject anyone, I don't 
care who, to such risks. | 

I am a University man, and have knocked about the 
world a bit, and know something of life. I did not take up 
electrical engineering till somewhat late, which accounts for 
my present position. To any bond fide engineer (nof con- 
nected with the work I.have outlined, as that would be 
useless) I will willingly give my name and address, and I am 
ready at any time to prove to-him the veracity of my state- 
ments, as I know I cannot be contradicted. 

It is time that this abuse of human life in the electrical 
world was stopped, and I shall be pleased to aid any move- 
ment to stop it. Where is the Board of Trade ? 

If any of your readers have had a similar experience, I 
should like to hear about it. ! 
i Tin-tack. 


LEGAL. 


INGLETON ELECTRIC LIGHTING AND Power Co. v. 
INGLETON Gas Co. 


Ms. JusricE WARRINGTON, in the Chancery Division on Wednesday 
last week, commenced the hearing of an action brought by the 
Ingleton (Yorkshire, West Riding) Electric Lighting and Power 
Co., Ltd., against the Ingleton Gas Co., Ltd., in which the plaintiffs 
claimed damages for injuries done to their electric cables by the 
defendants in laying or relaying gas mains, They also sought 
injunctions restraining the defendants from laying their pipes within 
3 ft. of the cables and lines of the plaintiffs, from laying them so 
as to interfere with the plaintiffs having free access to their cables 
and lines, and from laying them without giving three days’ notice 
of their intention to do so, and without permitting the work to be 
under the superintendence of the plaintiffs’ officers. 

` Mr. McMorran, K.C., and Mr. E. A. Parkyn appeared for the 
plaintiffs, and Mr. Norton, K.C., and Mr. McSwinney for the 
defendants. 

Mr. McMorray said the plaintiff company was registered under 
the Companies Act in 1899. "They obtained a licence from the 
Board of Trade, and in 1903 they obtained a provisional order, 
which was confirmed by Act of Parliament. The Ingleton Gas Co. 
was formed in 1886. They had no statutory powers to supply gas or 
lay mains and service pipes, but they proceeded to lay them and 
supply gas to private persons, and to public lamps. The business of 
the Gas Co. was purchased in 1899 by the defendant company, which 
was registered several months after the plaintiff company, and which 
still had no statutory powers whatever. During the first week in 
January, 1905, the defendants dug a trench in a street of 
the village, and whilst doing so, seriously injured a feeder 
cable belonging to the plaintiffs, in consequence of which the 


'-. village was thrown into darkness for the whole of one night and 
' one day, and the supply of electricity was seriously incommoded for 


some time. The actual fault was only found after some difficulty, 
and at great expense. The defendants had laid a gas pipe above 
the plaintiffs’ cable, thus preventing them from having free access 
thereto. He had evidence to show that the injury was caused 
through negligence, but he went further than that, and said the 
damage was caused in the course of performing an illegal act, the 
opening of trenches in the street being a public nuisance and un- 
lawful. This was not an isolated act on the defendants’ part, but 
one which had occurred at intervals in the past, which must occur 
in the future, and which might lead to further damage. 

Evidence was given by Mr. Davip TATTERSALL, resident 
engineer of the plaintiff company, who explained the fact that the 
supply was not immediately interrupted, on the assumption that 
the pick pierced the sheathing of the cable, and touched the neutral 
conductor. It left a hole in the cable which admitted moisture, 
and a gradual leakage was set up, tending to carbonise the 
insulator, which would go on increasing until it burnt out 
altogether. The hearing was adjourned. On its resumption— 

Mr. Davip TATTEBSALL, further examined, said the cable was 
4 in. below the gas pipe, and the distance between the two was less 
than 2 ft. He had seen the cable in question laid. It was laid 
from a big drum without an inner roller, but it was not true that a 
kink was caused by straining, by which moisture might be admitted, 
thus eventually causing a short circuit. He denied that if in 
seeking for the fault full power was put on it would make a small 
hole bigger, or that the fault could have been caused in the course 
of testing. 

`- EDWARD ToMLINSON, a stonemason, said he was employed to dig 
a trench for the relaying of the gas main. He was also employed 
by the Electric Co. in February to open the trench for them. 
When getting near the cable he noticed that the earth was black, 
showing that the cable had been fused. "The sheathing of the cable 
was burnt. An employé of the Gas Co. noticed the hole in the 
sheathing, and remarked to witness that it was a pick hole. 

Mr. Wm. F. Paice, M.IL.M.E., M.IE.E., said he was a member 
of the firm that laid the cable, and was sent to Ingleton when the 
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fault was discovered. The injury to the cable was undoubtedly 
effected from the outside by some sharp instrument, the hole being 
more or less regular in shape. The interval between the injury being 
done, and the breaking down of the cable, depended on the rate at 
which the hygroscopic insulation absorbed the moisture, The cable 


might break down almost immediately ; on moderate soil it might ` 


take two or three months, and in sandy soil it might never break 
down at all. 

Cross-examined, it was possible for the damage to have been 
done some months before it was discovered ; but, in view of the 
nature of the soil, he should not think it could have been more than 
two months. 

For the defence, evidence was given by a foreman and workmen 
employed by the defendant company, and by the contractor who 
laid the pipe. They denied that they uncovered the cable, or 
touched it with their picks. . ~ 

Mr. J. SLINGER, a director of the defendant company, said he 
saw the trench opened in February, when the Electric Lighting Co. 
found the fault. Atthe point where the fault. was found, the trench 
was about 3 ft. wide. About a half of the gas pipe was exposed. 
He had told his man, Berry, to measure the distance between the 
cable and the pipe, which was 2 ft. 9 in. 

Cross-examined, he did not say at the time that the damage was 
done by a pick. He could give no reason for wanting to know the 
measurement. It was not because it was suggested that his man 
had done the mischief or because.he suspected that that suggestion 
would be made. 

Mr. Luxe BELL, highway surveyor for the Settle Rural District 
Council, said the Gas Co. had applied for leave to open the road 
to the Council, which replied that it had no power to grant per- 
mission, but would raise no objection if the road were properly 
restored. The trench was filled up to his satisfaction. 

Mr. MaTrHEW ApbaM, consulting electrical engineer, said that 
having regard to the proximity of gas and water mains and the 
frequent necessity of opening the road, it would have been a reason- 
able precaution to put a board in the earth above thecable. It was 
a practice which he always recommended. 

Cross-examined : He was of opinion that the injury was caused 
from the outeide, and probably by a pick. . 

Mr. Wm. WRIGHT, secretary of the defendant company, said he 
was present during the relaying of the gas pipe. He had told the 
men to be careful, knowing that in some parts the cable was quite 
close to the pipe. He was present all the time, and the work was 
carefully done. The hearing was again adjourned. 

In giving judgement, his Lonpsui», said that as to the actual 
facts, he preferred the evidence of the defendants’ witnesses to that 
of the plaintiffs. The former were the people who had done the 
work, and in his judgement they were more to be trusted than the 
plaintiffs’ witnesses. If the gas pipe had been in the middle of the 
trench dug by the defendants, the edge of the trench would have 
been 14 in. from the feeder cable, which was injured. It came out 
in the evidence, however, that the pipe was not in the middle, and 
the edge of the trench was further still from the cable. The 
plaintiffs’ theory was consistent with the injury having been 
caused during the opening of the trench in January, 
but they had not, in his opinion, discharged the onus 
which was on them, of establishing that the injury was 

occasioned by the defendants’ workmen; and he thought 
if he was to accept the description of what was donc by the defen- 
dants he must come to the conclusion that the injury was not done 
by them. He did not think it was consistent with the facts that 
the injuries should have been occasioned by a pick used by 
their workmen. The strength of the plaintiffs’ case was this: 
There was a hole admittedly occasioned by external agency and by 
a blow of such an instrument as a pick. No explanation was 
offered as to how the injury could have been occasioned. The 
answer was that the plaintiffs had to satisfy the Court that the 
injury was done by the defendants, and it was not for the defen- 
dants to find the explanation of how the injury was done. Believ- 
ing the witnesses of the defendants, he must come to the conclu- 
sion that the facts they proved were inconsistent with the idea that 
the injury was done by them. "The plaintiffs bad not [established 
their case, and there must be judgement for the defendants, with 
costs. 


In re Letters Patent No. 14,006, or 1903, GRANTED TO 
J. N. ALsOP, AND THE PATENTS, &C., ACTS. 


IN the Chancery Division of the High Court of Justice on 
Wednesday last, Mr. Justice Buckley in this case had before him a 
petition for the revocation of the patent, which counsel said was 
for & new process of purifying flour by means of electricity and 
increasing its nutritive qualities. 

Mr. J. G. GRAHAM appeared for the owners of the patent, and 
said it was recognised that some of the clauses of the specification 
as they now stood were invalid, and he asked his Lordship for leave 
to apply at the Patent Office to disclaim that part of the invention 
which related to a suggested chemical action which it was now 
known did not take place. 

Mr. F. Mourroxs, K.C., for the petitioners, opposed the applica- 
tion, and pressed for the revocation of the patent. He submitted. 
that what the applicant proposed to do was not to disclaim, but to 
correct the specification by striking out incorrect statements and 
leaving the invention as wide as it was before. The real invention 
claimed was for making gluten out of starch by electricity. One 
might as well claim to make babies out of starch by electricity. 

His LongpsniP said the patentee applied to the Court for liberty 
to apply at the Patent Office for leave to amend his specification 
by way of disclaimer. It had been held that the word “ disclaimer ” 
in Sec. 19 of the Act of 1883 was to be read strictly, and did not. 


. include corrections or such explanations as might be required for 


the purpose of defining the disclaimer. The patentee now said that 
claim 2 would not produce the result claimed, and, therefore, he 
wanted to disclaim by striking out claim 2. It seemed to him that 
was not disclaimer; it would leave the process just where it was, 
and would not reduce the ambit of the claim. What the patentee 
sought to do was not within Sec. 19 of the Act of Parliament, and, 
therefore, he could not give him the liberty he asked. 

By consent it was agreed that the application of Mr, Graham 
should be treated as a summons and dismissed with costs, and his 
Lordship fixed November 29th for the trial of the petition so that 
the applicants might have time to appeal from his present order if 
they so desired. 


SOUTH LANCASHIRE ELECTRIC Traction Co. 


AT the Chancery Court for the County Palatine, sitting at 
Liverpool on 13th inst., the affairs of this company came before 
the Vice-Chancellor, on the further consideration of a debenture- 
holder’s action. Mr. Preston stated that the property had been sold 
to the Hon. Arthur Stanley for £150,000. Out of this sum two 
prior incumbrances had to be provided for, the first being à charge 
in favour of Parr's Bank, in respect of which there was a sum of 
£37,500 now due. 'This was money borrowed in order to complete 
a portion of the Tramway Co.’s system. The other incumbrance 
was a claim by the Electric Conversion Syndicate, who had brought 
an action against the company, which was now pending. If the 
syndicate succeeded in that action it was quite possible there would 
be a claim taking priority of the debenture stock. It was expected 
the action would soon be disposed of either by trial or in some 
other way. The purchaser being a debenture-holder of the com- 
pany, it had been arranged that he should set off as part of the 
purchase money what would become due to him as dividend on his 
debentures, and provision was made for the payment of costs and 
the remuneration of the trustees, His Honour made an order. 


BUSINESS NOTES. 


Consular Notes.—WURTEMBERG.—The British Consul 
in Wiirtemberg, reporting on the trade of that district in 1904, states 
that the electro-technical trade turned out a larger output than most 
trades, but the profits at the end of the year were not equally 
satisfactory, as cost of raw materials, especially copper, was greater, 
and wages also rose. Up to the present time (September) the 
endeavours [to form a Kartel have failed, but will probably meet 
with success ere long. The Daimler motor works at Unterturkheim, 
underwent considerable enlargement during the year, and are now 
among the largest on the Continent, employing 2,000 hands, and 
manufacturing benzine, spirit and petroleum motors, boat motors, 
railway motor-cars, and motor-cars, for the transport of passengers 
and goods. 

GERMaANY.— British Consul-General Schwabach, in his recent 
report on the trade and industry of Germany in 1904, states that 
the formation in the year of the two powerful combines, Allgemeine 
Elektricitüts-Gesellschaft, Union ‘Elektricitiits-Gesellschaft and 
Siemens-Schuckert Works, was followed in April, 1905, by the 
amalgamation of the manufacturing department of the Lahmeyer 
Electrical Works, of Frankfort-on-Maine, with thé Felten and 
Guilleaume Karlswerk Aktien-Gesellschaft, of Cologne, under the 
name of “ Vereinigte Felten-Guilleaume Lahmeyer Werke Aktien- 
Gesellschaft.” ; 

A “Purchase Office for Electrical Works” (Einkaufsstelle für 
Elektrizitatswerke) was established in January, 1905, by 28 
members of the " Vereinigung der Elektrizitatswerke " (Union of 
Electrical Works), which is composed of over 200 German and 
foreign works. The principal object of the new “office ” is to buy, 
for joint account, materials required by electrical works, but it 
also collects manufacturers' offers, and settles buying and delivery 
conditions with them. Members are obliged to meet, exclusively 
through the office, their ordinary requirements for carbon filament 
incandescent lamps, excepting candle lamps and abnormal globes, 
also of such other materials as will be decided upon at the general 
meeting. In this way members will be provided with incandescent 
lamps of the best quality only, every single lamp bought through 
the office being previously tested. ‘The office will require several 
million lamps per annum 

AusTRIA-HuNGARY.— The French Consul at Prague reports that 
the Austrian electro-technical industry did not make progress 
during the year 1904. The factories were well occupied, but 
German competition influenced prices to such an extent that they 
were barely remunerative. This lowness of prices combined with 
the high prices of raw material was the cause of the fact that, with 
the exception of the Cie Anonyme d'Electricité de Prague, no 
factory was able to pay a dividend. The increase of prices of raw 
materials amounted to 5 per cent. for raw iron, 10-15 per cent. for 
stecl, 10 per cent. for other varieties of iron, and 20 per cent. for 
copper wire for electrolytic purposes. Four large Austrian firms 
have combined to compete with the German electro-technical 
Kartels. . 

PrEnv.—The British Consul at Lima reports that the electric 
tramways between Líma and Callio, and between the latter place 
and La Punta—a neighbouring sea-bathing resort—as well in Callio 
itself have been finished. The materials were obtained from the 
United States. The Lima horse tramways are about to be con- 
verted into electric tramways, and a new company has been formed 
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for the construction of another electric tramway between Lima and 
Chorillos. . British manufacturers are still neglecting this important 
branch of trade with Peru, | | 

Honc Kowc.—'The Austro-Hungarian Consul at Hong Kong ima 
recent report states that the electric lighting of the town of Victoria 
was undertaken by the Hong Kong Electric Co., which wasestablished 
with a capital of 30,000 shares of $10 each in 1891. The demand for 
electric power has since that time continually increased, particularly 
owing to the necessity for fans in oflices, factories and dwelling 
houses during the hot season. A further field is still open for elec- 
trical power, for the purpose of lighting the villa district of the 
Peak by eleetricity, instead of gas which is now used, as well as for 
the driving of machines, motors, &c. The above company have 
their works in Wanchai, where they have two machines for supply- 
ing the 85 arc lamps used for lighting the town; two 100-xw. 
machines for 1,675 16-c.p. incandescent lamps, and two 250-kw. 
machines for 4,000 lamps, and two machines of 50 kw. each in 
reserve. The above machines were imported exclusively from 
Great Britain, as were also the six boilers. ‘The Consul considers 
that there is an opening for the electrical products of his fellow 
countryman. He reports that the Hong Kong electric tramway 
was opened on July 30th, 1904. It was built to the plans of Messrs. 
A. Dickinson & Co., of Birmingham, and carried out by Messrs. 
Dick, Kerr & Co., Ltd. The object was to unite the outlying parts 
to the main town, partly to decresse the pressure of population in 
the centre. The system was built with double lines from the 
western harbour along the north of the island, parallel with the 
shore to the eastern harbour (Lyemoon), and thence to Shaukiwan. 
A short branch unites the main line to the so-called 
“Happy Valley.” The total length of line is 224 kilometres, 
of which 15 kilometres are in the public thoroughfares. 
There are 26 cars which were also obtained in Great Britain, and 
which are divided into first and second class. Notwithstanding the 
many fears on the part of the Chinese, who were unused to such 
conveyances, the system has worked successfully, and is well 
patronised. The increase of European dwelling houses on the Peak 
has given rise to a demand for a second tramway to supplement the 
one already in existence. Trouble arose with the concessionaires 
of the first tramway, who resented the concession being given toa 
new company which had been formed to undertake the work, 
stating that it was a violation of the original contract. The 
difficulty has recently been overcome by the formation of a third 
company to undertake the construction of the new line, as well as 
to take over the old. The new line will be worked by electrical 
power. The old line is driven by steam, but it is not unlikely that 
the motor power will be changed, and the line reconstructed. 

PHILIPPINE IsLANDS.—The British Consul-General at Manila 
reports that an electric tramway has been laid in Manila, and cars 
now run through the principal thoroughfares of the city. The 
total length of line is about 45 miles. Cars to the number of 55 
have been imported in parts from different countries, the bodies 
from Belgium, the axles and steel tires from the United Kingdom, 
and the trucks and electrical equipment from the United States. 
Some large double-track vestibule cars have been ordered from the 
United Kingdom, and a few have already arrived. Commenting 
on the new railways which are to be constructed, the Consul states 
that, according to arrangements which are being made, telegraph 
lines may be constructed along the lines, and may be used for com- 
mercial purposes, subject to the condition that the Philippine 
Government, be permitted at its expense to maintain four wires for 
Government -purposes, and also has the right of way across these 
lines for any telegraph or telephone lines it may construct. 

The following alterations of duties in the Philippine Islands, 
which came into force in May, 1905, may be of interest to electrical 
manufacturers :— ` i 


, | 

Former 
| tariff. | 
i 1 


ce X — — M 


Pesos. c. 


Copper and alloys of copper—In wire covered with 
PEN ue is s T T Per kilo. 
Apparatus and appliances for the generation, dis- | 
tribution, testing, measuring and installation of | 
electricity, dry and wet batteries, carbon 
brushes, arc lamps and their fittings, insulating 
materials, tapes and compounds, bells, annuncia- 
tors, telephones and apparatus appertaining to , 
the same, galvanometers, ampere-meters, watt- 
meters, and all or any parts of apparatus, speci- 
fied, including insulators of glass or porcelain, | 


Pesos. c. 
0 15 


or other material Per 100 kilos 
Storage batteries AF a ag P T 
Dynamos, generators, eXciters, and all other ma- 

chimery for the generation of electricity for 

lighting or for power, transformers, electric 

motors and fans .. = M is «owe | 5 015 
Other machinery and detached parts not specially 

provided for— 


edi 2 .0 | 5% ad valorem. 
— 5% 


(a) Of copper and its alloys .. Per 100 kilos. 4 © | 0% » 
(b) Of other materials vs “3 “a 1 0 | 10 “o " 
Automobiles for persons or merchandise. Each ‘from 10 to, 20% » 
SOS. 
Cars for industrial railways .. is $5 a ii E 16 % ” 
‘Tramway carriages of all kinds— . 
(a) Bodies either set up or knocked down. Each — 85, 0 
(b) Trucks, per set, for same ; 7 e — 10 0 


N.B.— Peso = about 2s. 


2 Under the amended tariff laws which came into force in the 
Philippine Islands on May 3rd, 1905, it is required that the entry of 


all importations at fhe ports of the Philippine Islands made sub- ` 


sequent to a period of 60 days from the above date, of goods, wares, 
and merchandise from countries other than the United States, when 
the value of such goods: exceeds $100 (£20) shall be accompanied 
by a Consular invoice similar to that required for goods imported 


into the United States and executed as required for importations 
into the United States. 3 BEN 

UnucvaAY.—'The British Consul at Monte Video in a recent report 
states that concessions for electric tramways have been obtained 
by the Commercial Society of Monte Video. Eighty-two kilometres 
of tráck have already been constructed for four of the tram com- 
panies. About 6 kilometres are finished, and the electric trams 
will probably be running in a year's time or less. There are threc 
remaining lines which have: not yet applied for concessions for 
electric traction, but they will probably do so before long. 

Ivory Coasr.— The British Vice-Consul at Dakar reports that 
the postal and telegraph services of the Ivory Coast are worthy of 
praise for the admirable way in which they are conducted. New 
lines are continually being established, the chief feature being the 
further construction of a line placing Bingerville in communication 
with Aboisso and Timoudi. The cable line, Dakar-Brest, is now 
established, and is in commanication with Grand Bassam. 


Paterson Purifiers.—The Paterson ENGINEERING 
Co, Lrp., have lately received the following, among other orders, 
for Paterson purifiers for power plants :— 


One condensation water purifier of 70,000 1b. hourly capacity for the Cleve- 
land and Durham County Electric Power Co. (through Messrs. Willans and 
Robinson, Ltd.). 

Two type "A" water softeners and heaters with quartz sand filters, each of 
25,000 lb. hourly capacity for the Great Western Railway Electric Power Station, 
Park Royal (through Mesars. Aiton & Co.). 

Two greasey condensation water puriflers and make-up softeners, each of 
80,000 Ib. hourly enpacity (to the order of Messrs. J. G. White & Co.), for Buenos 
Ayres and Monte Video. 

One softener and heater of 890,0001b. hourly capacity for the Borough of 


‘Southwark Electricity Works. . 


The firm also have in hand “ Paterson ” purifiers for the power plant at the 
Cape Copper Co.'s Works, South Wales; Poplar Union Workhouse; Felix 
Hotel, Felixstowe; Messrs. Hollingworth & Co., Turkey Mill, Maidstone, &c. 


Japan.—The Japanese engineering and contracting firm 
of Takata & Co., Tokio, Japan, 10, Wall Street, New York City, 
reports a large quantity of orders for Westinghouse apparatus. 
Among these may be noted the following :— 


Furukawa Western Bureau: Onc ,623-kw., 570-volt, compound wound, direct 
current, engine type generator, irect connected to a Westinghouse 
1l x 19 x 11 automatic compound engine. 

Senju Seijusho: Two type 7-B, D.C. generator panels; one type 7-B, D.C. 
feeder panel; one type 7-B, blank panel, all arranged to make a complete 
switchboard to control two 83-xw., 110-volt, shunt wound, D.C. generators 
connected for 3-wire distribution. 

Kosaka Mine : One 15.-n.r., 7,200 alts., 8-phase, 220-volt, type '*C " induction 
motor; one 3-H.P. 7,200 alts., 3-phase, 220-volt, type * C” induction motor, 
Ninus are to be direct connected to Denver Engineering Works electric mine 

oists. ~- 

Naval Briquette Works: One 10-H.r. 110-volt, shunt wound, open type “8” 
motor, with back gear, ratio of 5 tol; one 6-n.p., 110-volt, shunt wound, open 
type “S” motor, with back gear, ratio of 5 to 1. 

Kimura Gold Mine: One type 18, 3-phase generator panel, for one 8-phase 
generator and one 3-phase feeder, 3,500 volts, 40 amperes; two 30-H P., 200- 
valt, 3-phase, 7,200 alts., type “C induction motors; three 374 kw., 7,200 
alts., O.D. transformers; three 74 xw., 7,200 alts., O.D, transformers.—N.Y. 
Electrical World, 


Reavell Air Compressors.—MkrssRs. REAVELL AND 
Co., Lrp., of Ipswich, have been awarded the gold medal for their 
patent quadruplex  direct-coupled electrically-driven air com- 
pressors at the Liége Exhibition. The firm has recently received a 
large number of orders for machines of [this type, which include :— 


Three 100.c.f. direct-coupled machines for the Japanese Government. 

DAS 400-c.f. direct-coupled machine, for Messrs. Eastwood, Bwingler & Co., 
rby. 

Two 700-c.f. direct-coupled motor-driven air compressors, for Messrs. Scott 
and Middleton, for use on one o the Liondon Tube Railway contracts. . . 

Two 880-c.f, direct-coupled compressors, for the East Rand Propriet Mines ; 
these compressors are directly coupled to polyphase motors, and will. be the 
largest compressors on the Rand, which are directly coupled to motors of this 
type. 

Three 240-c.f. compressors for Messrs. Barber, Walker & Co., for Bentley 
Colliery ; these are directly coupled to polyphase motors. 

One 200-c.f. direct-coupled air compresssor, for Messrs. Holmes & Co. This | 
machine is for the Bibiani Mines, West Africa, and is specially constructed 8o 
as to be easily transported, no part exceeding 850 lb. weight. 

Two direct-coupled compressors, for the British Admiralty. These are 
mounted on special steel carriages, suited for standard railway gauge. 

One compressor direct coupled to a ‘‘Gardner’’ engine, for the British 
Admiralty, also mounted on special steel carriage. 

Three 180-c.f. compressors direct coupled to oil engines, for the Bumburgh 
Head Lighthouse for the Northern Lighthouse Board. 

One 120-c.f. compressor, for the Manila Railway, for air lift pumping 
(Isler & Co.). 

One motor-driven compressor, for the Fife Coal Co. 

One 170-c.f. compressor, for Messrs. Platt Bros., of Oldham. 

One 160-c.f. steam-driven air compressor, for the Mountsorre! Granite Co. 

One electrically-driven portable compressor, for the Swaziland Corporation. 


Brush Contracts.—The following contracts have been 

booked: by the BRUSHE PLECTRICAL ENGINEERING Co., LTD. :— 

For the Dunlop Rubber Co., Birmingham, a 300-kw. steam engine direct 
coupled to an alternator. ' 

For the North-Eastern Railway, 200 truck frames. 
* For the South Metropolitan Traction Co. for Penge Extension, 16 double-deck 
cars complete with trucks and motor equipinents. 

For the South Metropolitan Traction Co. for Mitcham Extension, 16 double- 
deck cars complete with trucks and motor equipments. (7 

For the Mansfield Light Railway for British Westinghouse Co., six double- 
deck cars with top covers and four-wheel trucks. 


Speed  Indicators.—Mxssns. Staunton & Co., of 
Excelsior Works, Blythe Street, Bethnal Green, London, have just 
supplied one of their patent speed indicators to the San Paulo 
Railway,.also another to Lima. 


The Telegraph Cable Export Trade.—Although the 
exports of telegraph cables and apparatus connected therewith 
during last month were very small, amounting to only £24,842, 
yet the shipments so far as the year has gone, are well in advance 
of those recorded in 1904. The returns for the 10 months ending 
with October, show a total of £1,183,787, as against £696,708, in the 
corresponding ‘period of 1904, '- as a 
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Price Increase in Austria,.—The AUSTRIAN SIEMENS- 
ScHUCKERT Works Co. have taken'the initiative in regard to an 
increase in the prices of electrical machinery and apparatus. It 
has been found impossible in consequence of the rise in raw 
materials, and particularly of copper and rubber, to continue the 
sale prices hitherto prevailing for manufactures, and a conference 
of the makers has resolved upon an immediate advance of 10 per 
cent. in price. It is expected that this increase will also be 
extended so as to include the clectrical firns in Hungary. 


The International Glow Lamp Syndieate.—The 
last stage has apparently not yct been reached in regard to the 
legal proceedings instituted by the Vienna firm of Watt against 
the International Glow Lamp Syndicate in order to secure a 
decision that the agreement binding the members of the syndicate 
is invalid according to Austrian law. In the two conrts of first 
instance the action, which has previously been referred to in these 
columns, was dismissed, but the High Court has annulled this 
decision, and ordered an inquiry into the allegation that the 
syndicate’s design is to increase prices. 


Book Notiees,— Wie Marche irh eine Osterreichische 
Patentanmeldunyg ? = Eine Anleitung zur Herstellung der Patent- 
unterlagen. By Dr. G. Dimmer and Ing. W. Ritter-von Molo. 
Vienna: Manzsche k.u.k. Hof-Verlags und Universitiits Buchhand- 
lung. 1905. Price M. 1.—4As an adjunct to the Austrian Patent 
Office regulations this little book should prove of considerable 
service. It not only explains and amplifies the obscurer official 
rules, but adds useful advice on what to insert and what to omit, 


both in the drawings and in the text of a patent specification, and . 


much of this advice is as applicable to English as to Austrian in- 


veutors. 'The matter is dealt with under five heads: Drawings, . 


Text, Claims, Sample Specitientions and Method of Applying for a 
Patent ; and in each case the object to be attained is explained by 
actual examples of drawings, wording, &c. The book might, how- 
ever, with advantage have been combined with a copy of the 
official patent regulations, as the latter are constantly referred to, 
and must, in any case, be consulted on certain points (¢.y., feces) 
which are outside the scope of the book. 

Moderne Dampfturbinen Tür weitere Kreise dargestellt. By Dr. 
A. Krebs. Second edition. Berlin: Georg Siemens. 1905. Price 
M. 2.50. — This little book forms an attempt to give a general 
idea of the design and construction of steam turbines to engineers 
having no special knowledge of this type of machinery. The space 
is too confined to permit of anything but a very free outline of the 


. subject being given, but the essential points, such as the reasons for - 


the high speeds employed, the various methods of reducing these 
speeds, the reasons for improved economy, &c., are fairly fully dealt 
with in a manner which will be clear to anyone at all conversant 
with ordinary reciprocating engines. The turbines dealt with and 
explained by the aid of diagrams include those of Parsons, De 
Laval, Zoelly, Rateau, Kolb, Curtis and Riedler-Stumpf, and an 
interesting diagram is given showing the approximate relative 
floor spaces occupied by 300-H.p. turbines of the first five of these 
types. The book concludes with a short statement of the problem 
of gas turbines and compressed air turbines. 

The Gas Works Directory and Statistics, 1905. Twenty-eighth 
issue. London: Hazell, Watson & Viney. Price 10s. 6d. net.— 
This is a useful directory not only for gas officials and others 
` connected with the gas lighting industry, but also occasionally, no 
doubt, serviceable to electrical men, many of whom tind it con- 
venient from time to time to have at command information relating 
to competitive business. The statistics here given relating to gas 
supply systems throughout the United Kingdom and in foreign 
countries, and to the chairmen, managers, engineers and so on of such 
concerns, are corrected up to July last. Wherever there is a public 
electricity supply undertaking operating this is mentioned, the 
name of the authority being given at the end of the gas details.. 

Elementary Electrical Engineering in Theory and Practice. By 
J. H. Alexander. M.B., A.I.E.E. Crosby Lockwood & Son. 1906. 
Price 3s. 6d. net.—The author having given for several years a 
series of lectures on electrical engineering to young artisans 
and others, considers that a special work on the subject 
suitable for them may be useful. It is intended for those who, being 
busily employed durmg the day, have only time to acquire an 
elementary knowledge. In order to make the work interesting, it 
covers practically all the applications of electricity, the author 
being careful to bring the book up to date. The electric lighting 
arithmetic given is, very properly, of the simplest kind. We 
should have liked, however, to see a word of caution added 
when defining abstruse ideas like inductance and capacity. A wrong 
idea, once planted in a beginner's mind, often takes firm root and 
sometimes prevents the growth of more useful conceptions. Forthe bulk 
of working electricians, a slight knowledge of theory is all that they 


have time to acquire, and in our opinion it is impossible for teachers ` 


to be too painstaking in striving after accuracy of definition, 
especially when describing the fundamental principles. Mr. 
Alexander describes the main phenomena clearly, but there are, 
unfortunately, a good many slips and misprints which detract from 
the value ofthe book. For instance, on p. 26, the electrostatic lines 


of force are called the magnetic lines of force. On p. 149 the method - 


given of detecting a leak in house wiring does not apply to installa- 
tions connected with the supply mains of an electric lighting com- 
pany. The ballasting resistance of a Nernst lamp is not a platinum 
wire (p. 134). Surely “average watts” is a better phrase than 


“effective watts" (p. 70), and we have never heard “ reactance” | 


called “inertia” (p. 70) In an elementary book—-or, for the 
matter of that, in an advanced book-—it is no good giving rules like 


the following: “The pressure in kilovolts suitable for a given ` 


transmission line equals one-third of the distance between the 
yenerating and the distributing station.” Many rules like this have 


been given in technical papers, but the analytical work from which 
they are deduced is very far from being „convincing. Notwith- 
standing, however, the errors we have mentioned, and several 
others of a similar nature, the book should prove useful and interest- 
ing to beginners. | 

Electrical and Mechanical Enginecring Pocket- Books. —The annual 
torrent of “ Pocket Books” is once more upon us, some with diaries, 
some without; some opening ,sideways, some endways; and all 
looking very neat and fresh. "With changes taking plac? so rapidly 
in every department of power engineering, there is abundance of : 
new material to be included in their pages, and we shall confine 
our notes mainly to these features. 

Taking first the '' Mechanical World" Pocket Diary and Year 
Book for 1906 (Manchester: Emmott & Co., 6d. net), we find a new 
section on the steam turbine, by Mr. R. M. Neilson, a well-known 
writer on the subject. Other new sections relate to refrigerating 
machinery and cold storage, and speeds and feeds for high-speed 
Steel tools, while tables of factors of evaporation, screw threads, 
and many other data have been introduced. 

The “ Practical Engineer” Pocket- Book, 1906 (Manchester: Tech- 
nical Publishing Co., 1s. net), is getting much fatter; amongst the 
additions are recent tests of mechanical stokers and forced-draught . 
systems ; indicators ; flow of air, &c., through pipes; emery wheels, 
and suction gas producers. The book contains an abundance of 
useful infarination. 

The “ Practical Engineer” Electrical Pocket-Book and Diary, 1906 
(1s. net), has been considerably increased in size, numerous addi- 
tions having been made. The Engineering Standards Committee's 
recommendations on copper conductors, new instruments, formule 
and tests, various mechanical data, and a variety of new electrical 
notes have been included. So far as we have tested the new 
matter, we have found no errors. These two books have elastic 
bands; we suggest that the bands are rather a nuisance than 


. Otherwise, and might well be dispensed with. We always cut 


them off. 

Next come Fowlers Mechanical Engineer's Pocket Book and 
Fowlers Electrical Engineer’s Year Bvok. for 1906 (Scientifie Pub- 
lishing Co., Manchester. ice 18. 6d. net each).— These are the 
fattest of all, although the youngest. The former needs no recom- 
mendation, being full of practical information. The latter has been 
considerably increased, new sections on alternators and steam turbo- 
generators having been added. The new Board of Trade and Home 
Office regulations have been included, and the work as a whole has 
been brought up to date. | 

Treatise on Telephony. By Brunelli and Sunghi. Rome, 1905. 
Part II. Details are given for the construction of magneto 
machines for calling exchange and subscriber. The armature, 
geared 4 to 1, is wound with 4,600 turns to about 500 ohms, 
generating 65 to 75 volts on open circuit at normal turning speed. 
Figures giving dimensions for 10 sizes of induction coils are -also 
set out in a table with an indication of the clearness of sound 
transmitted in each case, with lengths of line varying from 4 km. 
to 107 km. Lightning arresters and other protective devices are 
dealt with. Some few pages are devoted to the commencement of 
considerations of overhead line construction. The excellent tone 
of the first number is well maintained. 

We have received, as in previous years, a copy of the "P. & 0. 
Diary and Almanac” for next year, issued by the famous Peninsular 
and Oriental Steam Navigation Co. The information contained in this 
useful and convenient sized reference book includes particulars of 
the P. & O. fleet, list of agents, Indian, Australian and other mail 
dates, some excellent maps, and a great deal of other matter of 
commercial and general interest and value. 

Part XI. of A Technological and Scientific Dictionary. Edited 
by G. F. Goodchild and C. F, Tweney. London: Geo. Newnes, 
Ltd. 1s, net. 

“Fire Tests with Doors” and “Fire Tests with Floors.” “Reg 
Books” Nos. 100 and 108 of the British Fire Prevention Committee, 
London: The Committee, 1, Waterloo Place, S.W. 28. 6d. each. 


Imports of Foreign Electrical Apparatus,—It is 
somewhat noteworthy that while the imports of foreign electrical 
machinery into this country continue to exhibit a declining 
tendency, those of electrical goods and apparatus are advancing at, 
& somewhat rapid rate. Thus during last month such imports 
attained a value of £91,846, as compared with only £67,028 in the 
preceding month, and £63,114 in October, 1904. The aggregate 
imports during the first ten months of the year have amounted to 
no less than £773,687, which contrasts with only £629,078 in the 
corresponding period of last year. . 2 


The Stanley Show.—This show will be open at the, 
Royal Agricultural Hall, London, from November 17th to Novem- 
ber 25th. The exhibit of Mussrs. W. Cannina & Co., of Bir- 
mingham, is expected to be an interesting one for the manufacturers 
of cycles and motor-cars and connected trades. It will include one 
of their latest type of dynamo for plating and charging motor-car 
accumulators. They have designed a full range of apparatus for 
charging accumulators, and we understand that during the last 
season they have done a considerable trade all over the United 
Kingdom amongst agents who have installed plants in this special 
branch. The stand will also contain a model of their patent 
agitator for rapid nickel plating, which saves a considerable time 
over the method now generally used. Polishing lathes, with 
special bearing ; a range of emery grinders; an electric polishing 
machine ; polishing materials, and a patent felt bob, which is made 
in a continuous circle, without any joint, and fixed on a wooden ~ 
centre, by which means a considerable saving is obtained, avoiding 
m ii waste of a solid bob. The stand be No. 82 (Machinery 

ection). 
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. New Zealand.—The New-Zealand Customs autherities 
have lately given a decision to the effect that “electric arc lamps " 
are to be classified as “machinery, electric and applfances,” the 
duty being 10 per cent. ad valorem. ` RS MES i 


N ke d er dc bene oai 
'Gas.—Eleven persons had a’ narrow escape of being 
suffocated through an escape of gas from a main of the, Mond Gas 
Co. at Tipton, on Monday last week. There had been a slight 
subsidence in the road. They were rescued in à semi-conscious con- 
dition. A large number of fowls and ducks in an outhouse were 
suffocated. — '- PRA TA HAN, 


Bankruptey Proceedings.—Grorce WALLACE.—At 
a sitting of the London Bankruptcy Court held on Tuesday before 
Mr. Registrar Linklater, the public examination was held of George 
‘Wallace, electrical engineer, 132, Cold Harbour Lane, Camberwell. 
The statement of affairs shows liabilities £330 5s. 6d., and assets, 
“cash, 3s. 10d." Replying to Mr. Egerton S. Grey, Official 
Receiver, the debtor stated that in 1889, having come out of his 
apprenticeship, he went to Australia and obtained employment as 
an electrical engineer. Returning to this country in 1898, he com- 
menced business on his own account at 151, Upper Rathmines, 
Dublin. Four years later he sold that business, together with his 
interest in an electric lamp to a company called Delimco, Ltd., and 
having a capital of £2,000. As vendor, witness received £200 in 
shares, one half of which he handed over to another for commission, 
and he was appointed as managing director at a salary of £2 per 
week. He still held the £100 shares, but attached no value to 
them. In 1903 he left the company and took oftices at 68, Victoria 
Street, S.W., where he traded as Wallace & Co., dealers in electric 
lamps. That business, together with a secret process for the treat- 
ment of filaments, he sold in April, 1904, to the Wallace Lamp 
Syndicate, Ltd., which was registered with a capital of £35,000. 
. Witness received £10,000 shares, and was appointed general manager 

ata salary of £350 perannum. The company expended £200 in fitting 
up a laboratory at witness's private house, in which he was to treat 
the filaments by his secret process. In April, 1905, the company 
dismissed him because he declined to comply with their request 
that he should do the work at their factory instead of at home. 
Since then he had been without employment. He had from March, 
1904, from time to time financed the inventor of a primary battery 
for motor-car ignition with a view to the perfection of the inven- 
tion. An option was granted in July, 1905, for four months, with 
a view to the formation of a company to buy the invention for 
£1,500 in cash and shares, witness to receive one-half of the con- 
sideration. The option had lapsed, and he could not state the 
value of the patent. Then.in June, 1904, he took a shop at Brixton, 
and there employed a man to make instruments for experi- 
mental purposes in connection with electric* lamps. That man 
departed in March, 1905, with the whole of the tools and stock 


that had cost about £150. Witness had since had to part with his 


household furniture and the balance of his shares in the Wallace 
e to enable him to live. The examination was con- 
cluded, 

THomas Hrt, Wolverhampton. —Debtor came up for publie 
examination at the Wolverhampton County Court on Wednesday 
last week. The liabilities amounted to £178 3s. 6d., and as the 
assets were only estimated to realise £13 11s. 2d., there was a 
deficiency of £164 12s. 4d. The debtor commenced business in 
1900 at Stafford Street, Willenhall. He was then 29 years of 
age, and he had a capital of £40. Although he started business as 
an electrical engineer, he admitted, in reply to Mr. Page (Official 
Receiver), that he held no certificate as such, and the only experi- 
ence he had of the business was what he had gained as a practical 
worker in an ironfounder's fitting shop. The result was, he was 
continually losing money on contracts that he undertook, and 
incurred liabilities he was unable to meet. There were no opposing 
om present, and the examination was, therefore, adjourned to 
close. E 


Dissolutions and Liquidations.—Sam DEARDs, LTD. 
—Resolved on November 6th to wind up voluntarily, with Mr. 
A. J. Harper, 68, Wool Exchange, Coleman Street, E.C., as 
. liquidator. j 

AsKHAM-BROS. & WirsoN, Lrp.—Resolved to wind up volun 
tarily, with Mr. Henry Oliver, Prudential Buildings, Park Row, 
Leeds, as liquidator. ` | 

Fran & Co., electrical accessory dealers, &c., 92, Northumberland 
Street, Newcastle-on-Tyne.—Messrs. J. Frain, jun., and P. Hopper 
have dissolved partnership. Mr. Hopper will attend to debts, and 
continue the busihess. 


PETER PriLEkINGTON, Lrp., Bamber Bridge.—A first and final - 


dividend of 10s. in the £ is payable on November 24th at 3, 
Winkley Square, Preston. 


Battery Contracts.—The Tupor Srorace BATTERY 
Export SvNDiCATE have recently received orders for the following : 
—One storage battery, consisting of 240 cells, 145 ampere-hour 
capacity ; one of 218 ampere-hour capacity ; and one of 290 ampere- 
hour capacity, complete with reversible booster equipments, 
for India. Algo battery consisting of 200 cells, 508 ampere- 
ie capacity, for Egypt ;'and 38 cells of 430 ampere-hour capacity, 
or Natal. | 


For Sale.—On 24th inst, Messrs. T. Hin, & Co. will 
offer for sale by auction at Glasgow a number of electric motors, 
motor-starters, winches, lamps (are and Luna Nernst), and many 
electric power and light fittings. The sale is being made under the 
instructions of Meseres. D. Selby Bigge & Co., owing to the removal 
i ani branch, See our advertisement pages this weck 
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Catalogues and Lists.—ENGINEERING INSTRUMENTS, 
Lrp., 272B, Upper Street, Islington, London, N.—New cata- 
logue of . specialities dealing with continuous current and 
three-phase motor control, hand and automatic switches, oil 
switchgear and measuring instruments. The gear is of the enclosed 
water type, and, we understand, has been specially designed 
for use in workshops and mines to comply with the new Home Office 
rules and conditions. Among the lines specified, illustrated and 
priced, are “ Emsea" motor-starters, time-lag overload release, motor 
control panels, ammeters, three-phase full-load motor starters, com- 
bined main switches and fuses, resistance units, water-tight combined 


. ironclad switch fuses, three-phase enclosed water-tight oil switches, 


and Partridge’s enclosed single-pole quick double-break oil switches. 
The illustrations are very finely produced. 

Messrs. Sypry, SEARLS & Co. Lrp., Cannon Steel Works, 
Sheffield.—List of electric steel, a high quality tool steel which is 
produced from pure Swedish raw material by means of induced 
electricity in an electric furnace. It is supplied in the following 
qualities :—Electric high-speed, air-hardening steel; electric 
diamond Tungsten steel; electric chrome steel; electric hard, 
medium hard, tough and soft tempers. . 

Messrs. BacsHawe & Co., 3, Tower Royal, Cannon Street, E.C. 
—List relating to Bagshawe's red “ B.B.” jointing, which is claimed 
to be unaffected by steam, heat, oils, acids, ammonia, liquids and 
alkalies; also another detailing the black “ B.B.” jointing, which 
is recommended on account of its reliability for steam, hot air and 
hot water joints, directions for using being given. $ 

Messrs. FIELDING & PrATT, Lrp., Gloucester..—Card illustrating 
one of their 50-5.H.P. suction gas producing plant and engine. 
They supply these in sizes from 10 to 200 »B.H.P. 

Messrs. J. P. Haut & Co., Blackriding Ironworks, Oldham.—- 
New booklet (No. 25) containing 80 pages of illustrations of their 
dynamos, stcam engines, continuous and alternating current motors, 
electric winches, patent liquid starting and reversing controllers, 
showing their application to various types of machine tools, cranes, 
pumps, shipyard machines, and mining plant. The pictures include 
a view of the generating station at Stabhill Hospital, Glasgow, 
with Howden-Hall steam-driven sets, the Belliss-Hall exciter sets 
at Stalybridge tramways power station, electric cranes with Hall 
motors at the Newcastle High-Level Bridge, and many other 
interesting and representative examples of the firm’s manufactures 
for power plant equipments. vd 

Messrs. A. REvROLLE & Co., Lro., Hebburn-on-Tyne.— Souvenir 
booklet circulated at the Olympian Electrical Exhibition, con- 
taining “Suggestions to Electrical Power Users.” The object of 


the booklet is to explain certain of the makers' experiences to users 


of electrical motors, in order to remind them of some of the 
troubles that have been encountered in motor switchgear, &c. The 
leading features of the firm's designs of motor starters and other 
apparatus, as exhibited at Olympia, are pointed out. Copies of th 
pamphlet will be forwarded to power-users on application. . : 

Mr. E. BnaNp, 35, Shakespeare Street, Manchester.—Leaflet 
printed in English, French and German, giving some particulars of 
electric-lifting pulley blocks, specially designed by Mr. S. H. 
HEvwoop, of Reddish, for use in a modern wire mill. | 


Tramear Lifeguards.—Messrs. Hupson & BOWRING, 
Lrp., of Manchester, have received the following orders for life- 
guards :—Further contracts for the fitting of the cars at Falkirk, 
Swansea, Mansfield, and the Yorkshire Woollen District; and, 
through the United Electric Car Co., Ltd., for Johannesburg and 
Leicester. 


Electricity in the London Hospital.—In connection 
with ‘our article on this subject in our last issue, we are informed 
that practically all the electro-medical appliances were supplicd by 
Mr. K. SCHALL, of 75, New Cavendish Street. Most of them were 
made to comply with special requirements, particularly the three- 
phase rotary converter, which is probably the first instrument of 
the kind made to run satisfactorily at the remarkably low speeds 
named, without artificia] means for reducing the speed, in spite of 
the high voltage. . | 


Trade Competitors at Milan.—The Belgian Govern- 
ment has energetically taken up the organisation of a Belgian Section 
at Milan Exhibition, and appointed an influential commission with 
a Royal Commissioner at its head. Notwithstanding the relatively 
high charges that are being made for space, amounting to between 
three and four times the charge fixed for British exhibitors in the 
British Section, the following extract from a letter written by a 
member of the Belgian Commission will give an idea of how 
the Belgian manufacturers are supporting the efforts of the Com- 
mission :— | / 

“There is a great emulation everywhere in Belgium for space at 


- the Milan Exhibition, our own Liége Exhibition having proved 


very profitable on account of its popularity. You can tell your 
countrymen that they are wrong if they fail to appreciate the 
merits of the advertisement offered by exhibitions which conspicu- 
ously place in evidence before a wide public on the Continent the 
value of their products and the excellence of their industries, for 
in this period of fierce competition they cannot afford to leave the 
field unoccupied by failing to participate. Exhibiting out of their 
own country is even useful as a means of preserving their home 
markets and their local reputation, which may be often seriousl 
menaced by the fact of their abstention." i 
There seems to be a prevalent misconception in the minds of 
many would-be exhibitors as to the possible advantages offered 
them by the Milan Exhibition, but it should be borne in mind that 
British manufactures of all classes possess an inherent prefer- 
ence, even at higher cost, over all other foreign manufactures of a 
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similar class in the estimation of the Italian public, a traditional 


prejudice of Italians for things English, arising partly because of _ 


the memory still kept green of British national sympathy at tbe 
time they conquered their independence, and partly because 
British manufactures were the first to be supplied to the Italian 
markets, and have preserved the prestige accruing therefrom. 


The Britannia Lamp.—We understand that the 
BRITANNIA ELECTRIC Lamp Works, Lrp., whose factory is situated 
at South Tottenham, N., are manufacturing their Britannia lamp.on 
un entirely new system, whereby the filament is superheated to 
such an extent as to ensure absolute carbonisation of every aiom of 
the same; thus, it is claimed, increasing the hardness and elasticity, 
and consequently the candle-power, with the added advantages of 
& corresponding decrease in the consumption of power and an 
extended life. 'The factory is equipped with the latest machinery 
and plant, and breakage and waste are practically eliminated, owing 
to their new system of manufacture. 


Government Contraet.—Mzssns. NEWTONS, LTD., of 
Taunton, have received from H.M, Government repeat orders for 
dynamos, consisting of two 100-kw. steam-driven sets, and two 
50-Kw. ditto. The two 50-Kw. seta will be coupled together, the 
engines being supplied by Messrs, Browett, Lindley & Co. These 
machines are of the well-known “ Mawdsley " type, made solely by 
Messrs. Newtons, Ltd. We understand that this repeat order has 
been placed with the firm because recent plants supplied have been 
very satisfactory, both as regards high efficiency and low temperature 
rise The firm are making this type of machine in sizes from 4 H.P. 
to 500 mn.P., instead of the well-known ' Taunton" machines pre- 
viously made by them ; the new machine is claimed to be more 
suited to the requirements of consulting and central station 
engineers, and, in the makers’ opinion, isa decided step in advance 
of modern dynamo design. 


Trade Announcement. — THE Rnuopnks ELECTRICAL 
ManvracrTunING Co., Lro., have just appointed Messrs. R. A. Ful- 
lerton & Co., of 116, Hope Street, Glasgow, as their sole ayents for 
Scotland. EE 


LIGHTING AND POWER NOTES. 


Australia.—SvpNEv. — The Sydney Daily Telegraph 
recently gave some interesting particulars of the electrical 
plant lately installed for driving the machinery for printing 
that paper. To witness the formal ceremony of starting the 
new installation on September 5th last,.the directors of the 
paper invited a number of gentlemen, among whom were Mr. 
E. K. Scott, Mr. T. Rooke, the city electrical engineer, the 
town clerk, and Mr. F. J. A. M'Kittrick, managing director of 
the Australian G.E. Co. The whole of the plant was supplied by 
the G.E. Co., of Schenectady, and consists of 40 motors ranging from 
i H.P. to 35 H.P., aggregating 154} H.P., controlling apparatus, 
switchboard, &c. The larger motors are for driving the Hoe 
printing machines. Energy is supplied at 480 volts, and to ensure 
reliability against failure of supply, mains from both the 
Town Hall and Lang's Park sub-stations are brought into the build- 
ing. An electrically-operated hoist for dealing with the reels of 
paper has been installed, and the damping machines are each driven 
by a small motor, with a speed variation to suit the different sizes 
of reels and qualities of paper. In the composing room there are 
in operation 19 G.E.C. Linotype equipments, and in the stereotyp- 
ing room, where the '' plates" are prepared, there is installed a motor 
for driving the rolling machines, cutters, presses, &c., requisite in the 
process. The requirements for perfect operation of the large 
presses are speed variation of from about 4 per cent. to full, abso- 
lute control of the presses at full speed, rapid acceleration, 
quick stopping when necessary, and reliability. The question of 
speed variation is, however, the chief concern. A small motor is 
used for startiug the press and giving the slow speeds necessary for 
feeding in the paper, adjusting, &c., after which a 35-H.P. motor 
takes up the load to the required speed, the small motor being 
automatically cut out of circuit. Speed is regulated through a con- 
troller by the chief operator, and buttons placed on various parts 
of the press are provided to instantly stop and brake the machine 
should the paper break or any cause render this necessary. Quick 
stoppage is essential, to prevent the paper when it breaks from 
damaging the machinery. Power istransmitted to the press through 
pinion and wheel gearing. The two motors are mounted on a 
single base frame and installed underneath the press, and thus do 
not occupy extra floor space. A number of motors are installed in 
varioussparts of the establishment for driving saws, fans, lifts, &c. 
The Corporation clectricity supply bas only been available in the 
city from a recent date, and it is a matter of congratulation that the 
proprietors of the Maily Telegraph should so quickly realise the 
merits of electricity for driving purposes. 

Extensions to the civic electrical plant were considered recently 
by the E.L. Committee. Mr. Rooke recommends the addition of 
another 3,000-H.». set. The Committee decided to recommend to 
the Council that plans and specifications should be prepared forth- 
with. The present plant consists of one set of 5,000 H.P. and four 
seta of 1,000 H.P. The increased demand for electricity will 
involve the erection of new sub-stations in the city, and also at 
Elizabeth Bay and Pyrmont. 


Beckenham.—The U.D.C. takes over the electricity 
undertaking, which has hitherto been leased to the British 
Insulated and Helsby Cables, Ltd., on the 22nd inst. It appears 


that the South Metropolitan Electric Light and, Power Co. is not 
.yet prepared to go to arbitration with regard to the Beckenham 

Council taking over that part of the Crystal Palace district within 

the area. The Council has decided to protest against the delay. 


.Birmingham.—On the 6th inst., at the Corporatiou's 
new generating station in Sumner Lane, now in course of erection, 
the chairman of the Electric Supply Committee (Mr. Councillor 
Ellaway) laid the last brick and completed the chimney. The 
chimney hag'béem designed to deat with the flue gases produced by 
boilers having a capacity of about 20,000 m.»., and is the first of 
two that will be required for the ultimate capacity of the generating 
station. It has been built by Messrs. W. Sapecote & Sons, the 
dimensions being :—Height from base, 249 ft.; internal diameter, 
15 ft. ; external diameters, 24 ft. and 17 ft.4 in. This chimney is 
the largest that has been built in Birmingham, the total weight 
amounting to 2,750 tons. It is intended to raise steam in four of 
the boilers for the first time ip the course of the next six weeks. 


Brandon.—The County of Durham Electric Power 
Distribution Co. has informed the U.D.C. that it intends applying 
for a prov. order for E.L. for the district. The Council has 
deferred its decision as to consenting to the application, until the 
December meeting. 


Brierfield. The U.D.C. is considering the question of 
putting down its own E.L. plant. © 


Burnley.—Another engine and dynamo of 500 xw. is 
to be put down, which will . bring the total capacity of the 
Corporation’s electricity works up to 2,650 n.p. For the year ended 
March, 1905, the total units sold, amounted to 2,642,541, and the net 
profit was £8,306, £4,806 of which went to the relief of rates and 
£3,500 to the depreciationfund The works cost per unit was 74d. 


Buxton.—On the 9th inst. a L.G.B. inquiry was held 
into the application of the Council for sanction to borrow £4,000 for. 
E.L. purposes. There was no opposition. 


Canada. — MoxTREAr. — The City Council recently 
issued & by-law ordering that all overhead wires shal! be laid 
underground. If this can be enforced, it will mean very consider- 
able expense to the various companies concerned. The Light, Heat 
and Power Co., the Bell Telephone Co. and others contend that the 
Council has exceeded its powers. 

SypNEy.—The Dominion Coal Co. has resolved to install an 
extensive electrical plant at its No. 2 colliery near Sydney. The 
Canadian Westinghouse Co. is to supply the plant, which will 
operate the pumps and fans, and also supply the surface lighting. | 

VANCOUVER.— The contract for the street lighting of the city for 
10 years was awarded to the British Columbia Electric Railway Co. 
by the City Council on October 31st. On January Ist all con- 
nection charges are to be abolished, and a new schedule is to be 
given out shortly for general rates. 


Cannock.—The U.D.C. has decided to apply for a loan 
of £3,000 to carry out a scheme of E.L. It is proposed at first to 
only supply the centre of the town, which is the compulsory area, 
and to purchase energy in bulk from the Staffordshire, Shropshire 
and Worcestershire Electric Supply Co. at 24d. per unit, or 2d. per 
unit if the Council provides its own storage battery and undertakes 
the distribution. 


Castleford.—The B. of T. has informed the U.D.C. that 
as there does not appear to be any intention to carry out the obliga- 
tions, it has decided to revoke the E.L. order obtained in 1899. 
The Council had applied for an extension of time. 


Continental Notes.—FRancrk.—Marseilles, the third 
largest town in France, has just made a contract with the Com- 
pagnie Générale d’Electricite for the supply of electricity for all 
purposes within its limits. The concession is for 36 years. In 
granting the concession it was expressly stipulated that the town 
reserved the right to concede to any other firm or company at any 
time the same concession, with of course the same stipulations. 
Thus the town holds the power to cause competition at any tinte 
provided the service is not satisfactory. The price of energy for 
private consumption is fixed at 0062 fr. per hecto-watt-hour, with 
reductions in case of large consumption. For industrial uses and 
for power, the price is fixed at 0°0375 fr. per hecto-watt-hour. For 
public lighting the price is 0°03 fr. per hecto-watt-hour, reduced to 
0:02 fr. for the industrial schools or public sanitary servicés. In 
addition, the concession holders are obliged to furnish for the town 
trade schools, wi hout charge, a total of 100,000 hecto-watt-hours. 
The capital of the company to be formed to exploit the concession 
is 4,000,000 fr., and the company will agree to pay as rent to the 
town a sum equal to about 40 per cent. of the price obtained from 
private consumers for current. The town reserves the right to 
re-purchase the concession at the end of 15 years, by taking over 
the capital and liabilities of the company and paying an indemnity 
equal to 40 per cent. of the average net profit obtained during the 
preceding five years. At the end of the concession the town 
becomes the owner of the enterprise under similar conditions. 
There are also certain obligations imposed on the company 
regarding revision of prices periodically, and also for old age 
pensions. 

A system of electric lighting was successfully inaugurated last 
month in the Commune of Le Boulon (E. Pyrenees). 

The Municipality of Ygos has just signed a contract with the 
Motive Power Co., of Mées, for the public and private lighting of 
the town by electricity. 

The Municipal Council of Boulogne-sur-Mer has decided to 
install an electrical power plant. A loan of £20,000 has been 
granted for the purpose. : 
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Itaty.—The prefectural authorities of the Province of, Como 
have granted a concession to Messrs. Emilio Steiner & Co. to put 
down a water-power plant on the River Tresa, at Luino, for gene- 
id electrica! energy for the operation of a cotton mill at that 


place. 

Srpain.—An electricity works has been completed and put in 
operation at Caspe.  Water-power, distant about nine miles 
from the town, is utilised in the generation of the electrical 
energy. 

Coventry.—The E.L. Committee has recommended that 
as from March 31st next, any consumer who takes not less than 
250,000 units per quarter, or not less than 1,000,000 per annum, and 
provides the necessary transforming apparatus to the specification 


of the electricity works manager, shall be supplied at the price of 2d. . 


per unit.. - Alderman West, in moving the recommendation, said the 
epartment, for the first time, had received an application for the 
supply of electricity in bulk; the engineer said that a supply of 
energy at 3d. per unit could be given at. reasonable profit, after 
providing for financial charges, &c. The present price is 13d. per unit 
for the first 10 x.P. and 1d. after. 
proposed to supply it at a pressure of 2,000 volts, the consumer to 
be able to use it for lighting, heating, power, or amelting. After 
some discussion, it was resolved to refer the recommendation to a 
special committee. 


Cumberland.—The Brush Electrical Engineering Co. 
is seeking powers to supply energy within the Maryport, Work- 
ington and Whitehaven areas.. 


eee T.C. has resolved to abandon its E.L. 
order, - 


Durham County.—The C.C. Electricity Supply Com- 


mittee recently submitted a long report on the question of a county 
supply. The Committee desires to call in an expert, and to report 
on the matter, and asked the C.C. to adopt a resolution in favour of 
promoting a Bill in Parliament with the object of establishing 


an electric supply in the county. Alderman Bartlett said he knew a- 


gentleman, who could be fairly described'as an expert, who would 
be willing to give the benefit of his services for nothing to the Com- 
mittee; and as all the Committee seemed to want was that an 
expert should be called in, he suggested that they should accept 
this offer, and withdraw the report forthe present. After further 
discussion, the chairmah of the Committee agreed that the report 
should be withdrawn to a future meeting. 


Elgin.—A report has been submitted to the T.C. by 
Messrs. Buchan &.Hogarth, Edinburgh, as to introducing the 


electric light into the town. The scheme provides for electrical: 


plant, in combination with a refuse destructor, and feeders and dis- 
tributing mains throughout the main thoroughfares. 


Greenwieh.—Major-Gen. C. S. Hutchinson has been 
appointed by the B. of T., to inquire into the appeal made by the 
London Electric Supply Corporation, with respect to the conditions 
subject to which the B.C. lately approved of certain works proposed 
to be executed by the company. | 


Gravesend.—The T.C. has applied to the L.G.B. for a 


loan of £7,000 for the provision of a 300-Kw. steam generator to 
deal with the tramway load, and to supply for lighting purposes, if 
desired. | 

Hamilton.—A B. of T. inquiry was held on 8th inst. 


into a dispute batween the burgh and the Clyde Valley Electrical 


Power Co. as to the route of the company's mains through the 
burgh. Under the Act the T.C. has the power to suggest an alter- 
native route for the laying of the company's cables, and suggested 


a route by the south-west of the town instead of through the 
principal thoroughfares in the burgh which are already congested 
with pipes. : 


Haywards Heath.—The U.D.C. has decided to assent 
to the application of a company for a prov. order for E.L. 
The U.D.C. has received from the Hay wards Heath Electric Supply 


Co. a letter stating that the company could not accept the Council's 


conditions, and they would not proceed with their application for 
& prov. order. | 


Hexham.—The Hexham and District Electric Supply 
Co. has issued a tastefully got-up pamphlet on electric lighting 


and power in the neighbourhood.: In order that the inhabitants 
of Hexham may have installations at a reasonable cost, the 


company has opened a separate department with the object of: 


fitting up installations for consumers at a low cost, and to furnish 
full information relating to electric lighting, power, heating, &c. 
In connection with this department, showrooms have been opened 
in the Market Place. 


London.—SovuTHwark.—Last week the General Pur- 
poses and E.L. Committees reported having had under consideration 
letters from the County of London Electric Supply Co., the City 
of London Electric Lighting Co., and the London Electric Supply 
Corporation, offering to submit proposals for either purchasing or 
leasing the B.C.’3 E.L. undertaking. The Committee had also 
written to the County of London Electric Supply Co. to ascertain 
whether the company was prepared to sell its undertaking within 
the borough to the Council. The company is not, however, pre- 


pared to dispose of its undertaking “at the present time.” Matters. 


have now been left in abeyance pending further development of the 
L.C.C. scheme. 

WESTMINSTER.—The Westminster Electric Supply Corporation 
bas withdrawn its appeal to the B. of T. in regard to the eondition 
imposed by the Council with reference to the filling of the covers 


In supplying energy in bulk it is | 


of surface boxes. The Works Committee on its side has resolved that, 
subject to the filling of the covers of the 395 boxes, which the com- 
pany has in stock, being composed of hard, durable and non-slippery 
material to the satisfaction of the city engineer, the condition that 
box-covers shall be filled with material similar to the surrounding 
pavement will be waived. 

WANDSWORTH.—The B.C. has passed a resolution against tho 
principle of the L.C.C. supplying electricity in bulk as interfering 
with legitimate private enterprise. 

SHOREDITCH.—The B.C. has resolved to co-operate with other 
Metropolitan municipalities in the proposed supply of electricity 
in bulk by the local authorities jointly. 

L.C.C.—At & meeting on Tuesday it was decided to advance 
£2,497 to the Poplar B.C. for the extension of mains. 


Macclesfield.—The T.C. has approved of the electric 
lighting scheme submitted by Mr. Woodward, the cost of which is 
estimated at £16,000. ; 


Mining Installation.—The Wilsons and Clyde Coal Co. 


have substituted electric plant for an underground engine, to deal 
with the haulage and pumping at their Clyde collieries: 


Newquay.—Arrangements have been made to proceed 
with the eréction of the generating station and the laying of the 
s through the streets forthwith, for the electric lighting of 
the town. - | 


North-Eastern Railway.—The North-Eastern Railway 
Co., it is stated, intend to utilise electricity on a greatly increased 
scale, not only for power and signalling purposes, but also for the 
lighting of their largest passenger stations, goods warehouses, and 
marshalling yards; 285 5-amp. p.c. and 600 74-amp. A.c. B.T.H. 
arc lamps are to be purchased to carry out these installations. 


Pontnewydd.—At the Redbrook Tin Plate Co.'s Tyne- 
wydd works electric power for driving and rolling purposes was 
recently introduced. Energy is supplied by the South Wales 
E.P.D. Co. The makers of the electrical equipment were Messrs. 
Siemens Bros. & Co. 


Provisional Orders.—WissEcH : The Corporation is 
applying for alteration and amendment of the 1901 order, and 
its transfer to the National Electric Construction Co., Ltd. 

Frome: The U.D.C. is applying for powers to sell and transfer 
the 1901 order to Edmundson’s Electricity Corporation, Ltd. 

BaRTON-UPON-IRWELL: The R.D.C. is applying for a prov. order. 


Romford.—The Empire Electric Light and Power Co. 
has asked the U.D.C. to consent to an application for an order 
extending the operation of the E.L. order now in force, but the 
Council has refused to consider the matter until the action pending 
against the company is settled, by the payment to the Council 
of £250. | 


St. Albans.—The B. of T. has approved of the agreement 
between the T.C. and the local Electric Supply Co., Ltd. 


South Africa.—Care Town.—This district was visited 
by a blizzard on the 19th ult., which caused a considerable amount 
of damage to overhead electric light, telephone and trolley wires. 
Trees, which were blown down in all directions, in many cases fell 
across the overhead wires. At Rondebosch four mules were killed 
by trolley wires falling across their backs. The electric lighting in 
the Cape suburbs, as well as the telephone andj tram service, was 
disabled for several days. 

GrrRmiston.—The electric light scheme was officially inaugurated 
on October 19th. 


South Bank.—The B. of T. has asked the T.C. what 
steps it has taken to carry out the E.L. order of 1902. : 


Southport.—An electrical exhibition was opened in the 
town on 10th inst., and is being held under the auspices of the 
Corporation. 


South Stoneham.—The B.G. has engaged Messrs. 
Shalders & Davis to report on the probable cost of a complete elec- 
tric light installation for the workhouse, together with the annual 
cost of maintenance. : 


Stretford.—The U.D.C. has fixed the price of energy for 


the coming year at 44d. per unit, less 10 per cent. discount. 


Sunninghill.—Messrs. Foote & Milne, Ltd. have 
applied to the P.C. for consent to their application fora prov. 
order for E.L. They offer a supply at 6d. per unit to ordinary 
consumers, and at 5d. per unit for public lighting. Asa local 
syndicate is making a similar application, the Council has deferred 
its decision. i 


. Thernhill.—The U.D.C. has decided to defer for a year 
the question of applying for a prov. order for E.L. 


Wantage.—The U.D.C. has now given its consent to 
the application of the Wantage Engineering Co. for a prov. order 
for E.L. 


Waterford.—The Corporation has been informed that 
the National Provincial Electricity Corporation intends to apply 
for a prov. order, empowering it to supply electricity for public 
and private purposes in the borough. 

Woodford.—The U.D.C. has canvassed the ratepayers 
for their opinion as to whether the Council shall consent to a com- 
pany supplying the district with ‘electricity, or adopt a municipal 
scheme. | 


TRAMWAY AND RAILWAY NOTES. 


Australia,  Svnxzy.- The report of Mr. H. Deane, late 


engineer-in-chief for railway and tramway construction, upon the 


electrification of steam rallways, after reviewing the position in | 


America and Europe, discusses the necessities of New South Wales. 
ere is water power available on the Snowy River, by means of 
which, if the position chosen for the Federal capital is within 


The facility with which electric 
irains negotiate sharp curves and steep grades, renders it possible 


PERTH (W.A.).—The Tramway Co., finding that a certain route 
. does not pay, has decided to close it, relying on the fact that the 


agreement with the City Council gives permission to lay lines, but . 
does not enjoin the running of cars. The Council's solicitor endorses. 


this view, and the Councillors are very indignant. 


Continental Notes. — Fnaxcy. An enormous increase - 


is shown in the traffic receipts of the Paris Metropolitan railways 
for the past ten months, as compared: with the corresponding 
period last year, although. only two of the Seven sections are yet 


open. The total is £799,010, against £602,293. 4 rise of £196,717 


equal to a rate of 32:66 percent. 
was 120.000,000—an increase of 29,000,000, or 31°86 per cent. 
HorraAND.—An electric railway is projected from Amsterdam to 
Ivandam and Koog. 
SWITZERLAND.—AÀn arrangement has been made by which the 
Oerlikon Works and the Siemens-Schuckert Works agree to under- 
take the introduction of electric traction on Swiss railways. 


Belfast.—The electric cars were 


up between the contractors and Mr. McCowen, the City electrical 
engineer, regarding the full load of the engines during non-con- 
densing running. It is understood in connection with the proposed 
harbour tramway that its working will mean g loss of £400 per 
annum. 


Buenos Ayres City Council has reported favourably on the project 
of Messrs. R. von Wentzky & Co. for a system of electric tramways 
to the suburbs of Villa Devoto, Villa Rita, &c. e concession is 
to be for 60. years; the contract to be signed within. 30 days, and a 


and when these exceed $30,060 per kilometre of line per year, the 
Municipality to receive 18 per cent. of this excess. — Review of the 


Bury.— The T.C. has agreed to supply electricity to the. 


exceed .that. which. has obtained during the past summer, . If 
further plant is required the price will be raised to 1°75d. per unit. 


Croydon.—In reference to the paragraph under this 
heading in last weel'g “ Tramway and Railway N otes,” the B.E.T.- 
Co. inform us that at the instance of the Corporation the lease of 
the piece of line constructed by the Corporation for which the car 
was required had been referred to an arbitrator for settlement. In 
view of that fact, when the Corporation asked for the loan of & car, 


to any .question arising under the arbitration. 
Corporation preferred not to give this assurance, 


Glasgow.— The genera] manager has given notification. 
that he intends to proceed at an early date with the construction 


Bridge ; Possilpark to Lambhill ; . Springburn: to Balgrayhill; 
Riddrie Terminus to Burlinnie; and Pollokshields to Dumbreak. 


The general. mahager has reported at considerable length to the 
Town Council with regard to a new through route Service of cars, 
He strongly recommends that the existing routes be not interfered 
with. . n 
The Tramways Committee has at last come to terms with the 
Clydebank authorities with regard to the new bridges to be con-: 
structed in connection with the Dalmuir extension of the tramways. ' 


Town Councillors ;— « hat as the preseht tramway fares are in- 


equitable, and discriminate in 
passenzer, and consequently to a large degree in favour of those 
outside the municipal boundary, and as at the last revision this 
inequality was made greater by the large increase in the distance 
allowed to al] travellers except those paying a halfpenny, it be an 
instruction to the Tramways Committee that in future revisions 
these preferences be dropped, and that a unit of price be arranged, 
so that a halfpenny shouid purchase half a penny's journey." 

The Tramway Committee bas agreed to take into consideration 
the questiou of experimenting with bogie cars with a Capacity of at 
least double that of the present cars, with the view of reducing, or 
at least Preventing, the increase in the present number of cars 
running. 

Huddersfield, — The manager has been directed to con- 


Bider the question of extending the tramway to Birchencliffe, 
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The experiment is being tried of through cars between severa] 
termini on the syster. ne 


 Johannesburg.— The Town Council has approved of 
R Bet 


The electrification of some portion of the Central South African 
Railways seems to be on the cards, as a number of railway coaches 


traffic. Full details of this scheme, and Messrs. Mordey & Dawbarn’s 


report thereon, were given on p. 1034 of our issue for December 23rd, 
1904. i 

| Government has 
decided to introduce & Bill in the next session of Parliament 
relating to London traffic and establishing a Traffic Board, as recom. 


 TRAMWAYS OVER THE BRIDGEs.—The Bridge House Estates Com- 
mittce has adopted a report from Sir E Baker with Tegard 
ideni kfri e effect that the bridge 


ing of the northern tramways, which were divided for the purpose 
of convenience into three sections. The first related to 224 miles 
of single line, the second to 46 miles, and the third to 36 miles of 
Single track. As a result- of recommendations submitted by the 
Committee, the Council resolved to apply to Parliament for power 


Newcastle-on-Tyne,—The scheme which has been go 
long under consideration, to make an extension eastward of Market 
Street; is about to take practical Shape. A special meeting of the 
T.C. is to be held early in December to consider the appropriate- 
ness of making application to the B. of T. for a provisional order 


scheme when completed will afford a most desirable relief to the 
traffic at the junctions of Blackett Street, ‘Northumberland Street, 
Pilgrim Street, and New Bridge Street. 


. North-Eastern Railway.—The recent survey and other 
local activities have stimulated rumours of à very considerable 
and early extension of the N.E. Railway's electric system, but we 
are advised that, while the subject has been considered by the 
directors, no actual developments will be undertaken just yet. 
understood that -an extension of the electric system from Pelaw 
Junction to Sunderland will immediately follow the electrification 


traction. Much difficulty has been experienced with the third rail. 


on the Tynemouth branch, and digsatisfaction was felt at 
the cost of installation, In addition, while the traffic results 
on the electrified section on the. north side of the 
Tyne are looked upon . ag satisfactory and fully. justifying 
€ experiment, by enabling & more expeditious and more 
economical service to be given, the work ig still regarded as 
experimental, and as not yet affording sufficient data to guarantee 
i imi Weare advised that before 


the developments hinted at take place, an experiment will be made 


on the comparatively small and unimportant Benton-Ponteland 
branch in order to test the overhead wire system of traction under 
favourable conditions, It was originally intended to use elec- 

i i e transforming station has 
been built and equipped at Kenton Bank. It is anticipated that 
the new high Jevel bridge will be completed in the course of next 


(Continued on page 811.) 
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THE EAST PILTON WORKS or MESSRS. 
BRUCE PEEBLES & OO. LTD. 


Ir appears at first sight an incongruity that Edinburgh, 
with its historical and classical associations, at once the 
show place and the 
capital city of the 
northern kingdom 
of Great Britain, 
should be closely as- 
sociated with one of 
the most important 
industries of modern 
times. Yet the fact 
remains that there 
exists, within two 
miles of Princes 
Street, by far the 
largest electrical 
works in Scotland, 
and one of the most important and up-to-date of the many 
typical examples of that industry in Great Britain. That 
Edinburgh is secretly proud of its acquisition we feel sure, 
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Fic. 1.—GENERAL View OF THE East PILTON WORKS. 
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. Originally a well-known gas engineering firm in Leith, 
founded in the year 1863 by the late Mr. D. Bruce Peebles, 
the operations of the proprietors were turned in the direction 


of electrical work in 1897. 
stone, of Messrs. Mather & Platt, and Mr. R. S. Portheim, 


At that time Mr. M. T. Pick- 


who had pre- 
viously been as- 
sociated with 
Messrs. P. R. Jack- 
son & Co. and 


Messrs. Ferranti, 
joined the under- 
taking, and, with 
Messrs. W. C. and 
A. C. Peebles, 
assisted to place 
the electrical 
branch of the firm 
on the 


footing, of 


successful 
which 


the present large works at East -Pilton are such a striking 


illustration. 


The site of the latter: jworks, which; adjoin the Leith 
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Fic. 2.— Tug Lance Bay, USED ron HEAVY MACHINING, ERECTING AND TESTING. 


were it only that its neighbour, Glasgow, cannot boast such 
a flourishing example of this particular industry. 

Our remarks, of course, refer to the firm of Bruce Peebles 
and Co., Ltd., through whose energy the East Pilton Works 
have sprung into existence. | 


branch of the Caledonian Railway at East Pilton Junction, 
and are within some half-mile of the Port of Granton, on 
the Firth of Forth, was selected in 1902, and in the spring 
of 1904 the works were completed. 


Some 18 months have thus elapsed since they were opened, 
dinge 7 | É 


4 
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and already it is being found that the accommodation is galleries and in the side bays. : A railway siding enters both 
insufficient for the work in hand, a fact to which the day ends of the main. bay, facilitating the entry of castings and 

| : raw material at one end, and the dis- 
patch of the completed plant from the 
other. 

A most complete equipment of 
modern tools has been provided, which 
are all electrically driven from the 
works power plant. The group system 
of driving has been adopted, except 
in connection with certain of the 
heavier tools installed in the main 
building, which are independently 
driven. 

Prominent among the latter are 
a Buckton planing machine to take 
work up to 14 ft. x 6ft. x 6 ft., 
driven by a 20-H.P. motor: an 18- 
ft. side planer, by Messrs. Richards, 
of Broadheath : a 20-ft. Smith and 
Coventry boring mill, fitted with 12 
speed gears; and numerous smaller 
tools of the Niles and Richards types, 
adapted for the use of high speed 
steels. 

The large magnet rings here 
dealt with, proceed further up 
the shop, to be taken over by the 


hie. Rew 


Fics. 4 AND 5.—VIEWS IN THE ARMATURE WINDING DEPARTMENT. 


and night worz,now being! carried on 
sufficiently testifies : considerable exten- 
sions are therefore being carried out 
with a view to utilising the whole of 
the main building for actual manu- 
facturing operations. Many of the 
stores and the shipping department, 
which at present occupy a section of 
the main building, are to be trans- 
ferred to new buildings which have 
just been completed. 

Very spacious offices have been built 
in close proximity to the works, and 
contain the secretarial and accountant's 
staffs, together with the estimating, 
contracting and publicity departments 
of the firm ; the drawing office staffs 
and the works manager's and chief 
engineer's departments are housed 
in the gallery of the main works 
building. 

The latter consists of one main 
bay, some 600 ft. in length, provided 
^ with side galleries, and two outer 
bays of the same length and one story 
in height. 

As is usual in such works, the Fic, 6.—CorE BUILDING SHOP. 
heavier machine tools and construc- l 
tive work are located in the main bay, the lighter tools erecting department, and as completed machines are received 
and operations finding a place in a portion of the on the extensive test beds situated towards the other 


` 


Vol. 57. No. 1,460, Novmxsza 17,1905.) THE ELECTRICAL REVIEW. 809 


extremity ‘of the shop; from the staff of the latter 
they are,"after passing satisfactory tests, delivered to the 
painting and!packing department at the northern end of the 
building, subsequently being placed on railway wagons, 
at that end for dispatch. 

The main bay, which we illustrate in fig. 2, is spanned 
by two 18-ton travelling cranes, of the 
three-motor (D.C.) type, and numerous 
2-ton hydraulic jib cranes, operated from 
the works hydraulic plant, are provided 
for individual machines. 

A large portion of the gallery on 
the east side is devoted to light 
machinery, and used for carrying out 
small standard work such as spiders, 
bearings, end-covers, shafts, &c., its 
equipment, includes ordinary and turret 
lathes (Gisholt pattern), Brown and 
Sharpe gear cutters, milling, drilling 
and shaping machines of modern types. 
A view of this shop is given in fig. 8. 

The central portion of this gallery 
is-utilised as a tool room and stores 
(fig. 7), where the whole of the tools, 
jigs and templates used throughout 
the works are produced, and any 
machine repairs carried out. Numerous 
small tools, grinding machinery, and a 
gas furnace are installed in this depart- 
ment. £ 

The third section of the gallery is 
devoted to brass working : the smaller 
classes of switch work, including 
small switchboards, tramway and motor 
controllers and fittings are here produced. A variety of 
automatic tools, including lathes, drilling and milling 
machines are installed for this work, and a special drill 


dates some 100 tons of copper wire, used in building up of 
field and armature windings, &c. This stock, it may be 


mentioned, will shortly be transferred to a new building, 
‘which has been -built for the purpose of a wire store, and the 
Space then set at liberty will serve for a much needed ex- 
tension of the brass working department. 


— EN — 
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Fic.: 7.-—Tur Toor FirrrNG DEPARTMENT. 


A further section ofi this gallery is occupied by! the 
magnet winding operations, shown in fig. 10, and the 
remainder by spacious drawing offices. :^'The latter comprise 
the general office, in 
which the D.C. and 
A.C. work are kept 
separate; the switch 
and estimating drawing 
offices; these three 
departments are each 
under the supervision 
of a charge hand, and 
all the drawing office 
staff, comprising some 
50 draughtsmen and 
10 lady tracers, are 
under the control of 
a head draughtsman. 

The tracing is all 
carried out in a special 
office in which Hall’s 
photo-printing appara- 
tus, together with print 
drying stoves are in- 
stalled. The drawing 
offices are also equipped 
with Halls patent 
swivelling boards and 
sliding squares, and, 
in fact. everything is 
provided’ wherewith to 
facilitate the accurate 
and rapid produc- 
tion of working draw- 
ings and prints. We 
may here mention that 
the firm has adopted 
metrical measurements 


Fic. 8.—VIEW OF THE LATHE GALLERY. | for all its work, 


operated by a three-phase motor, is utilised.for drilling 
marble slabs for switchboards, &c. — 

The first portion of this gallery is driven in sections from 
two. three-phase motors of 50 and 30 H.P. respectively, 
and the remainder by means of p.c. motors. An end 
gallery is utilised as a general ‘store, and the first por- 
tion of the western gallery at the present time accommo- 


present and future. 
The older drawings, of course, still remain in English 
measures, 

Further offices on the gallery are appropriated by Mr. 
J. L. la Cour, the chief engineer to the firm, and by the 
works manager's department. : 

Coming to the ground floor again, the first portions of the 
two western bays (shown in figs. 6 and 9) are utilised for core 
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stamping and assembling, commutator. building and pressing, 
&c., and a large armature winding department occupies con- 
siderable space midway up the building. The latter shop, which 
consists of sections for dealing with alternating and direct- 
current machinery respectively, is illustrated in figs. 4 and 5. 
^» Adjacent to the latter department, but enclosed as sepa- 
rate fireproof. compartments, are the pattern shop and stove 
drying department. The former is fully equipped with 


Fic. 


wood-working machinery ; each machine is separately driven 
by a D.C. motor placed beneath the floor level, and some 50 


. The remaining portions of the eastern bays are occupied 
by the works power plant and the equally indispensable 
works dining rooms. ^ The former includes in the boiler 
honse, two 400-H.P. water-tube boilers of the Stirling and 
Babcock Co.'s makes, respectively. Mechanical stokers are 


' fitted to.the. boilers, belt driven in each case by a 3-H.F. 


9.—THE CORE STAMPING AND PRESS SHOP. 


to 60 hands are employed ; a large gas-heated baking oven `` 


is provided for . drying armatures, coils and complete 
machines ; the varnishing of taped coils, &c., being also 
carried out in the latter department. 

{5 The extreme end of the two western bays is utilised as'a 
taping and mica shop, together with winding stores, &c. 
Some 70 girls are employed in the 
former. work, and here also the mica 
tubes, &c., used in insulating high 
tension windings, are built up. 

The two eastern bays are also used 
for a variety of purposes ; the portions 
adjoining the heavy machinery in the 
large bay are devoted to machining, 
fitting up and erecting the well-known 
P.P.P. motor, of which the firm build 
to stock numerous standard sizes. 

The machine shop is equipped with 
numerous standard tools, by Niles 
Bement, Herberts and Dean, Smith 
and Grace, and small electrically- 
operated travelling cranes to lift up 
to six tons, are provided in this and 
in all the smaller machine bays for 
handling the weightier castings and 
machine parta. 

Adjoining the motor department is à 
smith shop, in which are five smiths’ 
hearths and a power hammer. 

A motor-driven blower furnishes 
the necessary draught to a common 
trunk leading to the hearths, and the 
smoke is exhausted in a similar way 
by means of a motor-driven — fan. 
The hammer is of Messrs. Pilkington’s make, and is also 
motor-driven. | 

Before leaving the works proper, mention must be made 
of the finished motor store and the works laboratory. In 
the latter, the Mensing arc lamp is being perfected under the 
care of its inventor, and as soon as arrangements are 
completed for its manufacture on a commercial basis, it 
will be placed on the market by Messrs. Bruce Peebles. 


i 


Fia! 


slow-speed D.c. motor, running at 250 r.p.m. 

The generating plant installed in the engine room consists of 
a 500-B.H.P. three-crank Belliss high- 
speed engine, coupled to two “ P.P.P." 
250-volt generators in tandem, and a 
250-H.P. two-crank Browett-Lindley 
engine, similarly coupled to two of 
the firm's smaller machines, and 
is utilised for running the works 
plant and lighting, and for testing 
purposes. ! | | 

A 120-kw. Bruce Peebles motor- 
generator is used for converting a 
portion of the energy to a three-phase 
supply at 240 volts pressure and 50 
periods for driving certain motors 
in the shops and for testing purposes, 
the test beds being situated at the 
side of the engine house, and connected 
to the switchboard by means of under- 
ground cables. A 400 ampere-hour 
‘Tudor battery is installed in an adjacent 
building, from which the office lighting 
is independently supplied, a motor- 
booster being provided in the engine 
room for charging purposes. Alto- 
gether, some 150 arc lamps are in usd 
in and about the works. 

Adjacent to the engine room is thé 
hydraulic plant used for working the 
various presses, hoists and jib cranes in 
the works, which includes two hydraulic pumps operated by 
50 and 20 H.P. motors respectively, and an accumulator, 
with a working pressure of 1,200i]b. per sq. in. | 

Two steam-driven air compressors fare also installed, one 
being for working the artesian well lift, which!provides the 
water supply to the works, and the other for operating 
pneumatic tools, &c., in the works. A Weir*feed pump for 
boiler-feeding purposes also finds a place in this building. 


10.—THE MAGNET WINDING DEPARTMENT. 

Acrossthe yard from the power plant are situated a condenser 
house, a cooling pond, the testtanks and a gas-producing plant. 
The condensing plant is of the Wheeler type, with Blake- 
Knowles steam-driven combined air and circulating pumps ; 
a fire pump by the same makers, with a capacity of 500 
gallons per minute, is also installed for use in emergencies by 
the works fire brigade. 

(To be concluded.) 
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TRAMWAY AND RAILWAY NOTES. 


(Concluded from page 806.) 


. Perth.—The 6-mile car service which has been provided 
at a cost of about £43,000, exclusive of the price paid to the old 
horse car company, is now open. 
side poles with bracket arms, except in certain streets where span 
wire has been used. The car-shed is at Scone, and accommodates 
12 cars. Each car seats 42 persons, and is a double-decker built by 


Messrs. Hurst, Nelson & Co., Motherwell, with Westinghouse con- - 
trollers and motors. The brakes are rheostatic and the ordinary: 


hand type; and tbe Fisher life handguard is fitted. Additional 
plant costing over £4,000 has been installed at the power 
station. The cables and feeders were supplied by Callender’s 
Cable Co., and the overhead work was erected by Messrs. Black- 


well, while Mr. Lambert, the engineer and manager of the tramways, 


guperintended the installation. m 
Rochdale.—The T.C. on November 9th decided to apply 


to the B. of T. for a prov. order to extend the electric tramways in 


the town. 


The Simplon Railway.—The opening of the Simplon 
Railway is expected to take place about the middle of next year, 
with steam locomotion by way of a beginning, although the Italian 
Government has already declined any responsibility for steam 
traction in the tunnel. It had been proposed by Italy that electrical 
working should be introduced according to the system used on the 
Valtellina Railway, and as Switzerland is to work the Sjmplon 
Railway, the Government was asked to make an inspection of the 
Italian line in question. The visit was paid recently by Dr. Zemp, 


chief of the Swiss Railway Department, and other railway officials, 


who were received by the Italian Minister of Public Works and the 
State Railway engineers. Asa result of the investigation of the 
railway, which is now equipped with new locomotives capable of 
hauling at the desired speed the heaviest trains to be used on the 
Simplon Railway, Dr. Zemp is reported to have declared that 
Switzerland would begin the work for the adoption of electric 
traction. The question is to be pushed forward as much as possible, 
and further negotiations on the subject are to take place at Rome. 
In the meantime, the Swiss Federal Council has to settle the 
problem of the water-power required for the generation of electrical 
energy, and the report has yet to be received of the two engineers 
who are still investigating electric railway questions in the United 
States. In these cirenmstances, it would appear that the time 
available will not be sufficient to allow of the application of electric 
traction by the expiration of the period for the completion of the 
Simplon Railway. 


South Afriea,.—DuREBAN.—The T.C. has inaugurated a 
system of parcels conveyance on the Municipal Electric Tramways 
similar to that in existence at Huddersfield. The tariff is 1d. for 
parcels up to 14 1b. weight, and 2d. for parcels over and up to a 
limit of 28 lb. Various agents are appointed in the town and 
suburbs, by whom parcels will be delivered or collected. 


Torquay.—At a meeting of the.Corporation on the 
9th inst, the report of the special committee appointed to 
meet the representatives of' the Dolter Electric Traction Co., 
to see. if some agreement could be: arrived at on the 
matters in dispute between the two parties, was. received. The 
result of the negotiations was that the Dolter Co. agreed to waive 
the questions of feeder cables, and of the Corporation providing 
the site for the oar-sheds under the Act. Further, the company 
were prepared to extend the time for providing power until 
March 31st, 1906. These concessions were made by the company 
in consideration of the Council's accepting the plans sent in to the 
Electric Lighting Committee, and also agreeing to the construction 
by the company of the Torbay: Road route after the completion of 
the other routes, and the satisfactory running of the cars. The 
Committee recommended that the Council give up the Torbay 
Road, and, in exchange, get an extension of time for the supply of 
energy, the disposal of the feeder cable, the giving up of the 
question of the car-shed, and receiving the equivalent of £6,000. 
This was adopted. | 


Tramway Convention at Milan.—The permanent 
committee of the International Tramway and Light Railway Union 
decided at their recent meeting, to hold the next convention in 
September, 1906, at Milan. An international exhibition of means 
of transport will, of course, be held at Milan during the Congress. 
Among the principal questions to be solved by the Convention will 
be one relating to the best means of braking employed by electric 
tramway systems; the most convenient dimensions, especially 
Jength and width of the cars; the maximum permissible speed for 
tramways on roads and on private rights of way. There will also 
be consideration of the length of rails and rail-jointing, &c, Steam 
turbines and their applications to electric traction are down on the 
' list, also the gas engine question. Other minor questions include 
the use of meters on tramway cars. 


Wednesbury.—The General Purposes Committee of the 
Corporation has considered an application by the South Stafford- 
shire Tramways Co. for permission to lay the tramlines from “ Dart- 
mouth Arms” to the Tipton boundary on the “sleeper ” system 
and has refused to entertain it. 


Wolverhampton.—Intercommunication has now been 
established between Wolverhampton and Bilston, but there are 
complaints amongst the travelling public that as a result the fares 
have been increased on many of the stages by $d. The fares are 
considerably higher than by either of the railway lines. 


The overhead work consists of 


TELEGRAPH AND TELEPHONE NOTZS. 


Australasia,—It is stated. that Capt. Walker and two 
electrical engineers are starting for Australia on behalf of tho 
Marconi International Marine Communication Co., Ltd., with the 
object of establishing communication between Tasmania and New . 
Zealand, and between Australia aud New Zealand, by wireless 


telegraphy. | 


Danish Telegraphs. — During 1908-4 there were 
3,787 kilometres of. line. and. 14,198 of wire. The number of 
telegraph offices remained -unchanged at 169, and there also 321 
railway telegraph offices and six semaphore stations. Of wireless 
installations there were only two. In 77 of the State offices tele- 
phone subscribers have the right to send and receive telegrams by 
telephone.. The personnel numbered: 1,073. There were 700,322 
inland, 981,831 international, and 640,582 transit telegrams—total, 
2,322,735. As regards the. number of telegrams exchanged with 
countries, Germany leads with 303,273, Great Britain following with 
263,048, Sweden with 126,438, Norway with 93,256, and Russia 
with 62,500. : Of semaphore telegrams there were 2,377. Receipts 
amounted to about £55,545, being an increase over the previous year 
of £1,816. > ~ i 


Dutch East India Telegraphs.—During 1903 the 
aerial lines were increased by 246°55 kilometres of line and 210°52 
of wire; the subterranean by 33:66 kilometres, and submarine 
cables by 1,162°55 kilometres. It was necessary to renew 83 poles 
and 929 insulators by reason of lightning ; 532 poles and 2,107 
insulators by reason of hurricanes, land slides and fallen trees, and 
4,852 poles and 656 insulators by reason of other causes. Inter- 
ruptions of service numbered 313, of which 12 only were due to 
faults in the wires. Repairs to cables were effected by the Eastern 


- Extension Telegraph Co., and they were paid £6,511 for their 


services. The telegraph officcs numbered 517; telegrams sent 
numbered 62;126 and received 62,762, while there were also 58,815 
telegrams in transit. It is interesting to note that the inter- 
national line from Batavia to Banjoewangi was not so busy, for 
while in 1902 21,336 telegrams, containing 280,870 words, were 
sent, in 1903 the figures were only 8,100 telegrams, containing 
93,904 words, the reduction being 13,236 telegrams and 186,961 
words. Net receipts amounted to £19,344, after paying to other 
states and companies £45,489. 


Indian Telegraphs.—The administration report for 
1904-5 shows that the receipts were about 42 lakhs more than in the 
previous year. Owing to the introduction of the lower rates for 
inland telegrams, their number increased by over 22 per cent., but 
the message revenue only increased by 3:32 per cent. The surplus, 
after paying working expenses, amounts to Ra. 3,39,41,032, or a 
return of 3:88 per cent. on the capital outlay.—ndian Engineering. 


Isle of Man Cables.—Owing to a breakdown in the 
cable between tbe Isle of Man and England, telegraphic commu- 
nication was suspended for & few days last week. The cable-ship 
Monarch was sent round from the Thames to repair the cable. 


London.—W rEsrMINSTER.—The Works Committee of 
City Council reported on Tuesday with regard to a Post Office 
telegraph. pipe laid at No. 188, Piccadilly, only 4 in. below the 
surface of the footway owing to the fact that the crown of the 
cellars is but 12 in. below the surface of the footway, and owing to 
the presence of & 6-in. electric culvert. The Committee recom- 
mended the Council to decline to consent to the retention of the 
pipe in its present position unless the Postmaster-General would 
undertake to indemnify it against any accident which might occur 
in consequence of the pipe being so near the surface. 
. WILLESDEN.—In future the U.D.C. will refrain from insisting ` 
upon ornamental iron telegraph poles being put up by the Post 
Office authorities. The use isto be authorised instead of a creosoted 
pole with a painted finial, and the base lagged with specially 
painted laths. | 
. HorBoRN.—The National Telephone Co., Ltd., applied for per- 
mission to erect additional kiosks for call offices in suitable places 
in the streets. At present there are four such kiosks in the borough, 
for which the company pay an annual rental of £15 each. This 
payment the B.C. considered quite inadequate, and it resolved that 
the company |be given formal notice that the rental of each kiosk. - 
would be increased from £15 to £30 at the conclusion of the current 
rental year. Permission has been granted to erect one kiosk in the 
widened part of Southampton Row, ai an annual rental of £30. ` 


Long-Distance Telephony.—The Postmaster-General, 
Lord Stanley, in a letter to Sir Edward Fithian, replying toa 
resolution passed by the Association of Chambers of Commerce at 
Liége, regrets that at present further extensions of long-distance . 
telephony are impracticable. Over 100 places in France can be 
reached through the telephone, and some places in Belgium also. 
The Post Office is continually experimenting with a view to making 


further extensions. 


La Energia Electrica states that it is proposed to erect a telephone 
line between Denver-Omaha and Kansas City. It is hoped 
eventually to establish direct telephonic communication between 
New York and San Francisco, a distance of about 4,200 kilometres. 


Railway Signalling.—It is reported that the L. and 
N.W. Railway Co. is fitting Crewe station with signal boxes which 
will contain the finest electrical equipment of any rignal cabins in 
the world. There are to be 500 levers in one of them, controlling 
the signals on the Manchester, Liverpool and Holyhead main lines. 


^ 
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Sahara.—According to the Journal Télégraphique, 8 
telegraph line is about 
start from the most southern point and be connected to a Soudanese 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED, 
Trinidad-Demerara (No. 1.) .. Aug. 26, 1901 .. ‘ 
Dominica-Martinique .. ay7, 1902.. 

Bt. Lucia-Martinique .. May", 1902.. $ 

Cayenne-Pinheiro is s s ss .. Aug. 18, 1902 .. 

Reissa-Issa (Yemen) Camaran "m vx; ». Oct. 22, 1902... 

T iir ier Ee ads prid i rM 
adivostock-Nagasaki . Feb.9, x 

Closed (5d Arthur-Chifu .. . Mar.9, 194.. | 

Jamaica-Colon .. ws ss . Jan. 5, 1905.. 

-Tenerif : e . July 20, 1905 .. E 
Kotonon-Grand Bassam -- Oct. 4, 1905 .. "m i 
Medan-Olehleh wee - Oct. 26, 1905 .. Nov. 13, 1905 : 
Oran-Tangier-Cadiz ae Oct. 30, 1905 .. a 
Puerto Plata-Martinique Oct. 90, 1905 .. - 
Falmouth-Bilbao .. es ae ne «. Oct. 81, 1905 .. Nov. 10, 1905 

LANDLINES. 

Puerto-Barrios .. x AT T «s .. Aug. 28, 1902.. T 
Kertch-Soutehoum ee ee @e ee en Be t. 27, 1904 ee ee 
Communication with Brasil via Galveston € y 18, 1905 .. at 


Telephony. in War.—A. large committee, with Colonel 
A. J. Murray, C.B., D.S.O., at its head, is about to engage in practical 
experiments with the field telephone, 


the French Cable Co.'s connection 
zuelan Opposition leader, are believed to have caused France to 
accept President Castro's proposal for the mutual withdrawal of the 


notes exchanged between himself and M. Taigny, French Chargé 
d'Affaires, 


Wireless Telegraphy.—The last issue of the Post. 


Office circular states that senders of telegrams to and from ships 
by wireless telegraphy are to be warned that no part of the amount 
paid for telegrams accepted at their risk will be refunded, The 
words '' sender's risk ” are to be inserted in the service instructions 
and telegraphed. 
According to the Daily Express, a “ wireless 
steamer Maverick, which was off the coast of Puerto Rica, a distance 
of 5,000 miles, Kites, it is said, were 
3,000-4,000 ft. to achieve this result. 


| , 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Austria-Hungary.—NkNziG and N UERIDENS 
of Vorarlberg), installation of electricity works. 

Popcorze, near Cracovie, extending the central station (power 
and light). Installation of new boilers, steam engines, electrical 
machines, motors, &c. 

INDENBURG (Styrie), extending the central station. 
tion of a system of electric tramways. 


Beckenham.—November 23rd. Two 250-kw. direct- 
current railway generators, coupled to high speed vertical enclosed 
type engines for the U.D.C. Sec Oflicial Notices " to-day. 


Brazil.—December 16th. The municipal authorities of. 
Sao Luiz (Maranhao), Brazil, are inviting tenders until December 
16th, for the electric lighting of the town. | 


NicuTERoy (Rio de Janeiro)— Installing a system of electric 
lighting: | 


Cape Town.—November 22nd. Tenders are invited 
for the supply, to the Department of. Posts and Telegraphs, of 
telegraph and electric light material. Tenders to the Chairman of 
the Tender Board, Control and Audit Office, Parliament Strect, 
Cape Town. A notice appeared in 
Government Gazette, for October 3rd. 


Cardiff.—November 97 th. 


generators and switchboard, for 
“ Official Notices " November 10th. 


Christiania,—The Commercial Intelligence Branch of 
the Board of Trade has been notified by His Majesty’s Consul- 
General at Christiania that the Norwegian Telegraph Department 
are calling for tenders for the Supply of 3,000 kilogrammes of 
bronze wire. ‘Tenders from British firms should be lodged by their 
agents in Christiania by mid-day on December Ist, 1905. The con- 
ditions of tender can be seen by agents on application to the tele- 
graph authorities at Christiania, Bergen, Stavanger and Orendal. 
Apart frum the usual customs duties a preference of from 10 to 15 
per cent. is given to Norwegian manufacturers. Iu all cases of 
Norwegian Government contracts it is obligatory that a resident 
agent should act for tenderers not residing in Norway.— Standard. 


(province 


Installa- 


Battery, booster, . engines, 
the Whitchurch Asylum. See 


message was 
received at Fort Leavenworth, Kansas, from the Standard Oil Co.’s 


employed at a height of 


Dublin,—November 97th. . Dublin United . Tramways 
Co., Ltd., want tenders for general stores for one year. Bee 
“ Official Notices ” November 10th. : 


Ebbw Vale.—November 95th. Free wiring and supply 


of incandescent lamps for the U.D.C. See “ Official Noticeg " 
November 10th. l 


France.—The Mayor of Martres-de-Veyre invites offers 


for the concession for the electric lighting of the commune., 


Launceston (Tas.).—J anuary 15th. 
tric meters; maximum demand 
See “Official Notices ” to-day. 


London.—It is announced that a London motor-omnibus 
company is open to receive proposals for the lighting of ita vehicles 
by acetylene or electricity. (Box 306, Willings, 125, Strand, W.C.) 


Peru.—It has been decided to replace the present system 
of tramways by electric traction, For conditions of contract apply 


900 or more elec- 
indicators; for the Corporation. 


Poplar.—December 13th. Steam engines, dynamos, 
pipework, switchboard, wiring, motors, fire alarms, telephones and 
electric bells for the Guardians. See“ Official Notices ” to-day. 


Rawtenstall.—November 19th. 


fittings for athe New Free Library. 
November 10th. 


Electric wiring and 
See “ Official Notices ” 


Roumania.—TuLcEA.—The Mayor is 
receive offers for the concession of the electric lighting of the town 
(500,000 fr.). Apply to the Technical Department of the town. 


Salford, —November 30th. Wiring of the Higher Grade: 
Council School for Girls, See“ Official Notices” to-day. 


Spain.—November 27th. The Spanish Ministry of 
Public Works is inviting tenders until November 27th, for the 
construction of an electric tramway in Madrid, from the Ronda de’ 


and tenders are to be sent to, La Direccion 
General de Obras Publicas, Madrid. 


Spain.—Mapnrp.—The Post and Telegraph Authorities 
arc prepared to receive offers for the construction and Operation, . 
for a period of 20 years, of a telephone system at Mahon, : 


Torquay.—November 90th. One combined 250-kw. 
D.C. traction and 75-Kw. a.c. steam generator set; one 200-xw.- 


motor-generator; reversible booster ; battery and switchboard for 
the T.C. See “ Official Notices” November 10th.. 


Walthamstow,— November 24th. Stores for the elec- 


tricity and tramway departments for twelve months, See “Offcial 
Notices” November 3rd. 


Whitby.—November 24th. Offers are invited by the 


U.D.C. for a scheme of free or assisted wiring. See “ Official 
Notices " to-day. i 


————— 


is CLOSED. 


Ashton-under-Lyne.—The T.C. has accepted the tender 


of-the Lancashire Electrica] Engineering Co. for altering the elec- 
tric light installation at the Town Hall ` 


Belfast.— Messrs. Pollock & MacNab, Ltd.,of Bredbury, ` 
near Manchester, have received an order for drilling machines 
from the Belfast Corporation. 


Burslem.—The T.C. has accepted the tender of Messrs. 


Cross & Cross for the lighting of the St. John's Market by electric 
arc lamps, at £82. 


accepted the. 


» Of London, for the supply of a 
chemical oil separator for the electric light works, at £840. 


Dartford.—The U.D.C. has accepted the tender of the 
Electric Power Storage Co., Ltd., for cleaning out the cells of the 
storage battery and installing 32 new sections, : 


Dublin.—The Lighting Committee recently recommended 
the acceptance of further tenders for extensions of plant in. 
connection with the City electrical works as follows :— 


British Insulated and Helsby Cables, Ltd., for extension of mains, £15,151 19s. 


Ferranti, Ltd., tender for sub-station switchboards, £1, d 
Fleet Street station, £160. 879; feeder panels at 


British Electrical Transformer Co., Ltd., £2.000, with an additional £180, if 
needed, in connection with the design of & regulating switch with 10 Stops. i 


Gateshead, — The North - Eastern Railway Co. has 
accepted the tender of the British Thomson-Houston Co. for the 
supply of 285 5-ampere p.c. lamps, and 600 7$-ampere 4.0. lamps 
of special design for lighting the works and premises at Gateshead 
and other places. . o. MS ; 


^ 
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, Glasgow.—The Tramways Committee have recommended 
for acceptance the following offers :— 


' Axle box springs, Messrs. George Turtan, Platts & Co. 
Insulated and lead-covered wire, the India-Rubber, Gutta-Percha and Tele- 
' graph Works Co. 
' Brake blocks, Messrs. Miller & Co., Edinburgh. 
Bpecial track work, the Lorain 8teel Co. 
Pitch pine hand rails, Messrs. Robinson, Dunn & Co. 
Raw hide pinions, the Reid Gear Co. : 
The Sub-committce have agreed to get six sets of Cummius's 
patent automatic sanding apparatus, to be fitted on cars as an 


experiment. 
London.—Messra. W. T. Glover & Co., Ltd., call our 


attention to an error, which we regret, in our note under this head- 
ing in our last week's issue, on the recommendation of the com- 
mittee as to the letting of the L.C.C. contract for high and low 
tension cables. In our notice we stated that Messrs. W. T. Glover 
and Co. proposed to sub-let the cables contained in the contract. 
This was intended to read, “propose to sub-let the part of the 
contract relating to telephone cables,” which Messrs. Glover 
inform us, is only a small part of the contract, and was merely an 
optional proposal, subject to arrangement with the L.C.C. engineer, 
hey rper to be stated on the tender under the standing order 
of t 


METROPOLITAN ASYLUMS BoaRD.—The Board received on Satur- 
day the following tenders for an electric motor, &c., for the Western 
Hospital: — 


H. Greene & Co., London 25 ee (accepted) £189 
Selig, Sonnenthal & Co., London ae - 2 193 
- G. Hatch, Ltd., London .. : à v T su 206 
J. Gibb & Co., Ltd., London . Ht s së T 219 
W. Nowbold & Co., Ltd., London vis Si oe 228 


British Electrical and Mechanical Co., London 25 "s 929 
_A. Schove, London . ; En es 233 
Buck & Hickman, Ltd., London vs Es "s ad 294 
W. T. 8kelding & 'Co., Ltà., Dudley .. ie ei xs 235 
Hobdell, Way & Co., Ltd., London . ; si aks 241 
Britannia Engineering Co., Ltd., Colchester sls xs 245 
Easterbrook, Alicard & Co., Ltd., Sheffield . js is 247 
ee Moore & Co., Ltd., Glasgow ox LC 250- 

J. Spencer & Co., Hollinwood, Lancs. T 321 
„Tangyo Tool and Electric Co., Ltd., Birmingham. , E" 857 
Lo r Co., Ltd., Bradford . : . 406 


The Engineer-in-chief's enned estimate was £195. 


The Board placed an order with Mesers. Pritchetts & Gold, at 
£71, for renewing and strengthening lugs of positive plates of, and 
cleaning out and supplying new acid for, the electrical storage 
battery at the Grove Hospital. * 


SouTHWARK.—The B.C. has accepted the fcllowing tenders in 
connection with the new switchboard gallery :— 
Mosers, Ltd., 7 tons of iron and steel girders, £47, less 10s. per ton if 


delivered within one month. 
8t. Pancras Ironworks Co., 288 super. ft. floor lights, at 4s. per foot super. 


L.C.C.—The I.C.C. on Tuesday accepted the tender of the 
Western Electric Co., amounting to £20,549 16s., for the supply 
and laying of high tension cables, and that of W. T. Glover and 
Co. at £37,860, for low tension cables, feeder pillars, &c. Lists of 
the tenders appeared in this column a week ago. 

The following tenders have been received in connection with 
the supply of 34 single-deck steel cars required for the tramways 
between Aldwych and the Angel, Islington :—- 


. 1.—84 SiNGLE-Dzxck Car-Bopies. 
Brush Electrical Engineering Co... ee 


£14,773 
United Electric Car Co. .. 14,790 
Metropolitan oom Railway Carriage and à Wagon Co. 16,252 
Hurst, Nelson & Co. 19,550 

2. —9 CAR-TRUCKS. 

Brush Electrical Paginecrimg T TX - ee m .. £8,774 
Hurst, Nelson & Co. T "m "T i is 8,978 
Mountain & Gibson. ve i i ia ee ee m 4,046 
United Electric Car Co. . ; e ia ba ka 4,420 
Peckham Manufacturing Co., U.8.A. 4,990 
Metropolitan Amalgamated Railway Carriage and ‘Wagon Co.. 4,862 


U8——HEnBCTRICAL EQUIPMENT AND ASSEMBLY OF BA SixGLE-DkcK CARB. 


British Westinghouse Co. £9,996 
Witting, Eborall & Co. s 25 vi x 10, 

British Thomson-Houston Co. .. (alternative tender) 11,084 
Brush Electrical Engineering Go. à = A "m és 11,696 
British Thomeon-Houston Co. .. .. (not to speciflcation) 10,918 


4.—ALTERKATIVE TENDERS FOR 34 SiNGLE-DECK CARS COMPLETE. 


British Thomson-Houston os so zx es = .. £28,947 
» » ” . (alternative tender) 29,380 


1 oe ” o> ” 29,635 

, Dick, Kerr & Cosm.. o o su. su... 29,895 
P js (alternative tender) 29,818 

Brush Electrical tr cineering Co. es i ds ee $5 80,243 
British Westinghouse Co. . Wis ee um Kx 84,170 
Hurst, Nelson & Co. $4 ah. . uu E m 83,694 
British Thomson- Houston Co... .. (not to specification) 28,806 


The lowest combined tender is £399 more than the sum of the 
three lowest separate tenders. As the amounts of the. lowes‘ 
tenders a d to the Highways Committee to be somewhay 
large, they placed themselves in communication with the Brush 
Co. and the British Westinghouse Co., who submitted the lowest 
offers for the three separate items, with a view to ascertain whether 
a reduction woald- be made. Asa result the former company was 
pe pared to reduce its tender for car-bodies to £14,280, while the 

tter company agreed to supply both trucks and equipments 
and erect the cars for £13,481. The Highways Committee now 
recommend the Council to accept these two tenders. 

The tender of{Hoopen Neary & Co., amounting to £141 10s. has 


been TN tlie wiring and fittings for the electric lighting | 


of the new fire brigade station in course of erection at Lee Green. 
The list of tenders received is as follows :— 


Hooper, Neary & Co. ce wie .. £141 10 
J. Defries & Sons, Ltd. .. T 155 0 
National Electric Construction Co. <a 157 0 
Durell& Co.. 23 ; V 160 0 
Roger Daw son. Ltd. e Vis es 160 0 
F. J. Coleby & Co.. ee ee ee 164 10 
Oliver Clark & Co... ES a os 170 0. 
J. O. Grant & Taylor i^ "EUM 175 O0 
W. H. Johnson is T ae 183 15 
Barlow & Young T " 240 0 


Midland Railway Co.— The J D.P. “Battery Co.. Ltd., 
have received an order from the Midland Railway Co. for 110 cells 
of their Lumford heavy type 11 plate. 


‘Norwich.—The T.C. has accepted the tender of the 
Corporation Electricity Committee for the supply of electric light 
fittings for the Asylum, at £134. 


Poplar.—The Public Health Committee of the B.C. has 
provisionally accepted the tender of Messrs. Geipel & Lange, at 
£325, for plant for manufacturing disinfectants from salt water by 
electrolysis. i 


Stalybridge.— The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board has accepted the 
tender of Mcesrs. W. T. Glover & Co., Ltd., for the supply of 


cable. 


Yarmouth.—The T.C. has accepted the tender of m 
Brush Electrical Engineering Co., Ltd., for the supply of two new 
iramcars, at £507 each. 
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FORTHCOMING EVENTS. 


——— 


i 

Te-day's Events Friday, November 17th).—At 7. 90 p.m. . I.E.E. (Manchester), 
Opening Meeting at the Grand Hotel. Address by Chairman, Mr. 
S-L. Pearce. Smoking Concert to be held at the close of the Address, 

‘At 8 p.m. Electro-Harmonie Society Concert (Ladies' , Night) in ahs 

. King's Hall, Holborn Restaurant. 

At 8 p.m. Institution of Mechanical Engineers at Storey's Gate. Reading 
and discussion of the Seventh Report to the Alloys Research Cont- 
mittee “On the Properties of a Series of Iron-Nickel-Manganese- 
Carbon Alloys," by Pr. H. C. H. Carpenter, Mr. R. A. Hadfield and 
Mr. P. Longmuir. 

At 7.30 p.m. Northampton Institute Engineering Society. . Inaugural 
meeting at the Institute. Mr. 8. M. Hills on “ A Comparison bo- 
tween Gas and Electricity in Tagg to their Useas an Illuminant.” 


Baturday, November 1Rth.—At 7.80 p.m. Glasgow Technical College Scientific 
Society. Mr. A. M. Downie on “The Commercial Efficiency of Prime 
Movers." 
3 At 10 am. I.E.E 
Chelsea. 
Tuesday, November 21st.—About noon.  Tramways and Light Railways 
Association. Visit to International (Motor) Exhibition at Olympia. 
At 8 p.m. Institution of Civil Engineers. Paper to be further dis- 
cussed :—*'* On Waterways in Great Britain," by Mr. J. A. Saner. 
Wednesday, November 922nd.—I.E.E. (Birmingham). At the University. 
Address by the Chairman, Prof. R. Threlfall, F.R. 8., on “Some 
Problems in Electro- and Electro- Thermal Chemistry.” 
Thursday, November 23rd.—At 8 p.m. I.E.F. Meeting at the Inst.C.E. Col, 
H. C. L. Holden on “The Applications of Electricity in the Royal 
Gun Factory.”’ 
At 8 p.m. Tramways and Light Railways Association, at Socicty of 
Arte. Mr. W. L. Green “ On Paving of Roadways.” 
Friday, November 24th.—At 5 p.m. Physical Society, at Royal College of 
Science. Mr. A. Russell on “The Dielectric Strength of Air"; 
Dr. H. A. Wilson “On the Electrical Conductivity of Flames 
Containing Salt Vapours for Rapidly Alternating Current.’ 
At 7.30 p.m. LE.E. (Manchester Students), at School of Technology. 
Address by Mr. James Swinburne. 
Monday, November 27th.—At 8 p.m. Society of Arts. Cantor Lecture by Dr. 
J. A. Fleming on ‘ .he Measurement of High-Frequency Currents 
and Electric Waves." (Lecture I.) 
Tuesday, November yrs —At 7.30 p.m. L.E.E. (Manchester), at the University. 
Dr. W. G. Rhodes on *' Theoretical Considerations of Feeder 
Systems `; Mr. 8. J. Watson on “ Street Cable Systems.’ 
Wednesday, November 29th.—At 8 p.m. Society of Arts. Sir Wm. H. Preece on 
* The British Association in South Africa." 


.-(Students).-- Visit to- Lot's Road power- station, 


. Thursday, November 30th.—Rugby Engineering Society. Messrs. E. R. Briggs 


and E. A. Reynolds on “The Conversion of Steam Energy into 
Mechanical Energy.” 


During November.—Tramways and Light Railways Association. Lecture on 
* The Paving of Roadways.” Visit to Holborn and Strand Subway. 


THE ELECTRICAL ENGINEERS R.E..(VOLS.). 


THE following orders are issued :— 


Monday, November 20th. —Recruit drill, 6 p.m. Technical instruction, 7 p.m. 

Tuesday, November 21st.— Technical instruction, 7 p.m. Medical inspection, 
recruits, 7 p.m. 

Wednesday, November 22nd.—Meeting Rifle Committee at 7 p.m. 

Thursday, November 23rd.— Technical instruction, 7 p.m. 

Friday, November 24th.—Technical instruction, 7 p.m. 

Saturday, November 25th.—Corps dinner, ‘‘ Café Monico," at 7 p.m. for 7.30.. 


J. H. S. PHILLIPS, Captain E.E., l 
For O.C.E. E.R.E. (V. 
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NOTES. 


Advertising in. Electricity Supply.—It is becoming 
a rapidly recognised fact in this country that in electric light 
supply, as in all other businesses, the full possibility of trade is not 
secured by waiting: for possible consumers to come in. Active 
initiative is necessaty in the form of chnvassing or other adver- 
tising devices in order to raise the proportion of business secured to 
a reasonable percentage of the possible limit. 

The simplicity of this fact does not, we fear, accelerate its 
infiltration into the minds of engineers. They have been schooled 


in the cult'of professionalism, and it is hard for them to abandon. 


the position of the professional man in order to take up an attitude 
in sympathy with the outlook on life vouchatfed to the man in the 
street. It is too often forgotten that this man in the street has in 
cvery probability a house in the neighbourhood concerning which 
the problem of gas or electric lighting is being weighed in the 
balance of his mind. It is for such a case that the advisability of 
advertising becomes emphatic. i 

It is also to be remembered that such advertising need not 
necessarily be “ high-toned ” or expensive. It is argucd that 


whereas soap can be sold by sheer advertisement, inasmuch as the . 


cost of experiment to the. buyer is perhaps sixpence, electric 
lighting, being more costly, requires much more cogent arguments 
than can be afforded by an ordinary advertisement to induce its 


ADVERTISING ELECTRICITY. 


adoption. The fact, howcver, that the sales of such costly articles 
as typewriters and even motor-cars are augmented by pure advertise- 
ment leads to a strong presumption that similar methods will prove 
useful in electricity supply. . . 
The Newcastle Electric Supply Co., who have often taken the 
initiative in methods of engineering organisation with considerable 
success in times past, have devoted their attention most seriously 
to the question of advertising, and the illustration reproduced on 
this page shows how absolutely they, not content with the stereo- 
typed forms of publicity, have taken up the position that an 
advertisement, to be effective, must appeal to the public by means 
of public interest. It may be necessary to explain, first, that Sir 
Conan Doyle has recently been speech-making in Newcastle in the 
interests of the Tariff Reform League; and secondly, that the 
Supply Co. has recently reduced the price of electricity to its 
lighting consumers. Deftly combining these facts, the engineers 
interested in the development of the lighting load produced the 


statement that “Sir Conan Doyle, in Newcastle, said ‘Tariff - 


Reform js necessary. The Newcastle Electric Supply Co. have 
already reformed their tariff: electricity at 33d. per unit for 
lighting, 14d. per unit for heating." This was then launched on an 
unprepared public by means of sandwichmen, and on the assump- 
tion that all streets in Newcastle are not so secluded as the one 
appearing in the photograph, we should imagine that the improssion 
created in the public mind was very definite. l | 

The distribution of pamphlets and brochures has already been 
undertaken by several supply companies, but the Newcastle under- 
taking, is, we believe, the first to venture to such extremes of 
advertising journalism as are shown above, and it will be interesting 
to learn, as time progresses, whether they or any other undertaking 
following similar lines find tho return commensurate with the 
amount of ingenuity expended. 


Conference of Glow Lamp Makers.—We are informed 
that a conference of glow lamp makers, called by the Engineering 
Standards Committee, will be held at the Institution of Civil 
Engineers on Friday, November 24th, at 11 &.m. The subject, 
which is now being dealt with by the Sub-Committee on Physical 
Standards, presided over by Dr. Glazebrook, the Director of the 
National Physical Laboratory, has recently come under tho notice 
of the Incorporated Municipal Electrical Association, with the 
result that Mr. C. D. Taite, of Salford, and Mr. George Wilkinson, 
of Harrogate, have been appointed to represent the ‘Association 


\ 


on this Committee. A circular, dealing very completely with the 


. various questions affecting the standardisation of carbon filament 


glow lamps, has lately been issued to the manufacturers, and we 
understand that very valuable information has been placed at the 
disposal of the Committee. In view, however, of the many difficult 
questions involved, the Sub-Committee on Physical Standards 
bas decided that, before formulating any recommendations to 
be put before the Electrical Plant Committee for transmission to 
the main Committee, the interests of all concerned would be best 
served by convening & conference, and in a friendly manner 
discussing those points which appear to be somewhat difficult 
from the point of view of standardisation. 


Railway Companies and Motor-Cars.—The London 
and South-Western Railway Co. have adopted motor-cars on many 
parts of their system, and we now learn (says the Standard) that 
the directors have sanctioned the construction of rail motors to run 
regularly on the following lines:—Between Exeter and Honiton, 
between Bournemouth and Christchurch, between Bodmin and 
Wadebridge, between Fullerton, Hurstbourne and Whitchurch 
(near Andover), and between Exeter and Topsham. The Bourne- 
‘mouth and Christchurch service represents a serious attenipt to 
meet tramway competition. An improved type of steam rail motor 
has been designed by Mr. Dugald Drummond for this and other 
services. At the instance of Sir Charles J. Owens, the general 
manager, and Mr. Henry Holmes, superintendent of the line, the 
company have also brought into operation three road motor services 
—one between Exeter and Chagford, a second from Lymington to 
Milford-on-Sea and New Milton, and a third between Farnham and 
Haslemere. . 

The Great Eastern Railway Co. have discontinued the two motor- 
omnibus setvices, started recently, respectively from Norwich to 
Loddon, and.from Beccles to Loddon. The Standard says that the 
decision to do so is due entirely to the mechanical defects which 
developed themselves in the vehicles. This led to an irregular and 
unreliable service, and it was thought better to withdraw the omni- 
buses for the present rather than to let the public suffer disappoint- 
ment. Other motor-omnibuses in connection with the same railway, 


- which have been running in the Colchester and Chelmsford dis- 


tricts, have not been giving satisfaction, and the services in these 
localities will also be interrupted for a time. Motor-omnibus 
gervices are in operation in various parts of the Great Western Co.'s 
system, notably in Cornwall. The South-Western Railway have 
similar conveyances running from Exeter and Lymington. In the 
case of these two railways the motor-omnibus services have proved 
satisfactory, and still continue in force. 


Institution and Lecture Notes. — ELECTBICAL 
STANDARDISING, TESTING AND TRAINING INSTITUTION (proprietors, 
the Syndicate of Electrical Engineers, Ltd.).—Prof. e. A. Carus- 
Wilson, M.A., M.I.E.E., was to commence a special oourse of lec- 
tures to the senior studente of this Institution yesterday (Thursday), 
November 16th, upon '' Direct Current Motor Construction.” The 
lectures will be delivered on every subsequent Monday and Thurs- 
day for the remainder of the term. ; 


I.E.E. (Dust SECTION).— The opening meeting of the session | 


was held on 9th inst., at the Royal College of Science, Stephen's 
Green, when Mr. P. S. Sheardown, the chairman of the section, 
delivered his inaugural address. He directed attention to the 
subjects of electric power transmission and electric lighting distri- 
bution, and dealt with opinions and information given in various 
papers presented at the St. Louis Congress. 

Dick, KERR ENGINEERING Socrety.—With the above title a 
society has been formed at the Preston works of Messrs. Dick, 
Kerr & Co. The society has for its object the discussion of engi- 
neering matters of a general character, and every employé of the 
company is eligible for membership. It is hoped that the forma- 
tion of this society will promote greater social intercourse among 
the members of various departments, to their mntual benefit. 
Papers have already been read and discussed on such diversified 
subjects as Tramway Tracks, Petrol Engines, Motor-Buses v. Electric 
Trams, Single-phase Motors, and Incandescent Electric Lamps, 
further papers being promised throughout the session. : 

NOTTINGHAM UNIVERSITY COLLEGE.—On Saturday last Mr. W. C. 
Mountain delivered a lecture to colliery owners and managers, 
mining and electrical engineers and others on ''Electricity as 
Applied to Mining." | 

Ipswich ScreNTIFIC SocikTy.— Last week Mr. R. Stanley Lewis 
read a paper on “ Alternating Currents of Electricity, and their 
Application to the Induction Motor.” A visit followed to the works 
of Messrs. Ransome & Rapier, Ltd., to inspect the electric power 
installation there. e li 

Roya, Soormty.—The following papers were down to be read at 
the meeting of the Society yesterday :—Sir James Dewar, F.R.S., 
and Mr. H. O. Jones, on “ The Physical and Chemical Properties of 
Iron Carbonyl”; Mr. A. A. Campbell Swinton, on “The Transit of 
Ions in the Electric Arc,” communicated by the Hon. C. A. Parsons; 
Prof. J. H. Jeans, “ On the Laws of Radiation,” communicated by 
Prof. J. Larmor, secretary Royal Society; Mr. J. E. Petavel, on 
“ The Pressure of Explosions. Experiments on Solid ahd Gaseous 
Explosives,” communicated by Prof. A. Schuster, F.R.S. ; Dr. R. B. 
Denison and Dr. B. D. Steele, on ‘The Accurate Measurement of 
Ionic Velocities,” communicated by Sir William Ramsay, 
K.C.B., F.R.8.; Mr. W. C. D. Whetham, F.R.S., on ‘ The Electrical 
Conductivity of Dilute Solutions of Sulphuric Acid." 

THE JUNIOR INSTITUTION OF ENGINEERS.—As the annual dinner 
of the Institution of Electrical Engineers hás been fixed for Friday, 
December 8th, it has been decided to postpone the reading of the 
Paper on “Electrical Mains for Power Transmission Work," by 
Prof. John T. Morris, M.I.E.E. (member), to the following Friday, 
December 15th. In connection with the Paper, a visit has been 


» r 


arranged to Messrs. Johnson & Phillips's Works at Charlton, on Mr. J. R. BaBKSHIBE, of the Metropolitan ~Railway, has been. 
Saturday morning, December 16th. E appointed shift engineer to the Croydon Electricity Works. 
On Saturday, November 4th, Mr. F. FarRLEY was presented 


Tux OPTICAL Socrety.—A meeting of the Society was held at 
Northampton Institute on the 16th inst., when the President, Prof. with a silver mounted brush and comb set, as 


Silvanus P. Thompson, took the chair. ciation, from the Engineers staff of the North Metropolitan 
NORTHAMPTON INSTITUTE ENGINEERING SociEgTy.-—The above Electric Power Supply Co., on his retirement from his position 
society has just been formed in connection with the Northampton. as sub-station engineer. | 

Institute. The first meeting will be held this evening at the G eneral.—Mr. E. SraxLEY FRANKLIN, chief electrical 


. i : M 
Institute, when a Paper will. be read by Mr. 8. M. Hills on A engineer to the Bengal Nagpur Railway Co., left England on the 


Gomparison between Gas and Electricity in regard to their Use as ; 
Hitminants.” Dr. R. Mullineüx Walmsley El take the chair at ony inst. for India, after three months leave Extensions to the 
. Khargpur Locomotive Works are being carried out, and when 


is PT z i , completed, will bring the aggregate B.H.P. of electric motors in- 
Prof, Gisbert Ka p.—To signalise the return of Mr.  stalled up to 1,500 H.P. 

Gisbert Kapp to le et to take up the post of Professor of Elec The Committee of the Royal Scottish Society of Arts have 

trical Engineering at Birmingham University, & private dinner was rici to Mr. d Bue his paper = oe Lifting 

held in his honour on the 3rd inst. Unfortunately, we received The E ae oe ke onal Meles T ee wes 

notice of the function only three days before it took place, and were mouth, last week. presented Mae LAUDE S. WESTON, "c d nee 


precluded by prior engagements from taking part in the dinner à : : : 
is we should have liked. Most of the party had been present at ae staff, with o s A Dd apo ge px to the. 
the farewell dínner given to Mr. Kapp when he left England for — . wansea District Olnce, Ae also in view of his approaching 
Germany 11 years ago. » ; marriage. The presentation was made by the district manager, Mr. 

A few years are & long penod r electrical engineering, andi PS E UM Su who for the past six years has oocü pied the 
probably the case that very many of the junio electric position of chief electrical engineer in the Keyham, Dockyard 


engineering of to-day are to a great extent unaware of the in- : : 

valuable services rendered to the industry in past years by Gisbert Extension Works (Sir John J ackson, Lid.) was recently the 
Kapp. We, however, who remember well the days of the Crompton- recipient of a case of pipes and amber cigar and cigarette holders 
Kapp dynamos and measuring instruments, when already the name from the members of the staff engaged with him, on the occasion 
of Kapp was that of one of the most prominent. leaders of the of his leaving Key ham to take up similar duties at Ballachulish, 
industry, and the “ Kapp line " was a household word in the drawing EET iade t anne iets carrying out & large con- 

ce (as iti : ae ract for the Loch Leven lec ic Power Uo. 

office (as it is to this ap cane) par DR forget the debt ne According to the Canadian Electrical News, the Swiss Govern- 


we owe to his genius. It is, perhaps, hardly sufficiently recognised : 
that, wbile it wae the Hopiinesos w Ho established on an immutable oe recen T ny wo ag to Mr dicite apnd ae 
f ti E EE. AB railway methods. ese were . W. Wysstine, of Zuric 

oundation the theory 9 the magnetic circuit, they had been secretéry-general of the commission for the study Bem iri 


to a great extent forestalled by Kapp, who perceived and à : iiim 

made clear the analogy between the magnetic and the electrie fication of railways and Commissioner of the Government for. 
ss Sa, the ando ten Bt Oar emg they mem engineer. Tho idum d Mr. C. Wane, of, Bere, or work 
de it ib j k : w 
made it possible to predetermine to a remarkable degree of the Swiss Government Railways by electricity derived from water- 


approximation the performance of a dynamo of given design, and 
to regulate the proportions of the various parts so as to secure the power. ECCO 
desired resulte with economy in labour and material. Obituary.—The funeral of Mr. C. GREY Mort took 
Mr. Kapp’s long absence from this country has in no way cooled place at Harrow Weald on 10th inst. The coffin was carried from. 
the warm friendship with which he 18 regarded by all his old-time the residence to the parish church by a party of railway guards 
associates, who rejoice with us to see him once more—and this from the City and South London Railway. 
time, we hope, permanerítly—established amongst us, in 8 position A Cape Town correspondent writes :—“ Much regret is felt in 
which no one could more worthily occupy. E electrical circles by the death on the 16th inst. at the age of 31: 
years, of Mr. JAMES H. HaMILTON, the chief electrical signalling 
Italian Electrical Engineers and the American engineer of the Cape Government Railways. . Mr. Hamilton joined 
Institute.—At the meeting of the American Institute of Elec- the railway service eight years ago, and was very popular with all 
trical Engineers, held in New York City on October 27th; there those with whom he came in contact. "The Local Section of the . 
was on exhibition the silver tablet presented to the Institute by- Institution of Electrical Engineers (of which. Mr. Hamilton was a 7 


— the Associazione Elettrotecnica Italiana as a testimonial in recognition member, and associate m Taber of the parent 80 iet i 
of the courtesies extended: to the members of the, Association on represented at the ao al” pe " ety) was well 
the occasion of their American tour during August and September Mr. Bonar, assistant electrician on the Crown Reef Mine, 


last year. The tablet is an artistic silver casting, mounted on A` Johannesburg, was found dead in bed beside the dead body of his 
marble slab, the design embodying medallion portraits of Volta wife. They had put on new night apparel, put the mha good 
gp eg d ar boi in Aen eed. a ent order, and drank cyanide solution. Mr. Bonar was a young man of 

niat ngineer, will be piace a en : b : AE ide. 
position in the Institute headquarters in the Union Engineering excellent character and. no cause can De Haa for the suicide 
Building, now in process of construction. | 


King's College Engineers! Dinner. — The annual | | : | 
dinner of the past and present students and friends of the King’s NEW COMPAN IES REGISTERED. 


College Engineering Faculty is to take place on Saturday, 

November 25th, at the Hotel Cecil, Strand: Sir Alexander Binnie, l | n3 
M Inst.C.B., the President of the Institution of Civil Engineers, Canadian Industrial Co., Ltd. (86,372).—This company was ' 
and Sir Arthur Rucker, F.R.S., the Princi of the University of ragistered on November 6th, with a capital of £50,000 in £1 shares, to adopt 


: t . * 
London, have promised to attend, and Prof. A. K. Huntington will the business of foresters, lumberers, timber merchants, producers and manu» 
take the chair. This is the twelfth annual dinner, and, as the ^" facturers of and dealers in wood pulp, paper manufaoturers 

millboard and cardboard, &o. ; 


number of those attending has steadily grown each year, it is to be 

: : also to carry on in British Columbia or e sewhere the business of & power com. 
hoped that all past students will write to the hon. secs. of the pany within the meaning of Part4 of the Water Clauses Consolidation Act, 
college end will endeavour to attend. There will be a special 1897, of the Legislative Assembly of British Columbia, to the same extent as if 


souvenir card, which will remind visitors of the work of Wheat- said Act, to use water Or water-power for hydraulic mining, for milling and 
stone, Daniell, Clerk-Maxwell, and Dr. John Hopkinson at King's E manufacturing, for producing electricity; and for other purposes to construct, 
College, London. E : — equip, operate and maintein electric cable or other tramways &nd telegraph 
and telephone systems, to place maintain and repair electric lines, accu- 
mulators, storage batteries, cables, mains, wires and the like, to act as 


Appointments Vacant.—Meter inspector (308.) for electricians, engineers and suppliers of electric light and power, &c. The first 
i F Dacre House, Victori& 


CEN electricity works; assistant lecturer on electrical machine subscribers (each with 3 share) are: P. A. Fraser, re : ri 
esien for Bi i i i " ` - ici . Owen, 58, Lomba treet, E.C., 80 citor ; ! 
the a x v E M ja ; (£260) ? assistant engineer for Howitt, Hill View, Pinner, clerk ; G. Barnett, 6b, Coningham Road, Shepherd's 
con an or Asy um ( 08.). C Bush, W., clerk; R. A. Workman, 36, Gracechurch Street, E.C., shipbroker ; 
. F. 8. Allbon, 48, Barrington Road, Crouch End, N., clerk; and I. M. Innes, 
3, Mattison Road, Harringay, N. clerk. No initial public issue. The number of 
n——— Án ‘ directors is not to be less than $ nor more than; the first are to be appoin 
—SSSAAEEEEEAM dn by R. A. Workman, but such directors are only to hold office until completion 
of the purchase agreement. On such completion, the Pacific Coast Power 


Co., Ltd., and the Industrial Power Co. of British Columbia, Ltd., may 
OUR PERSONAL COLUMN. ` . jointly appoint half the directors (not exceeding 8), and the gaid R. A. Work- 

oint himself, may appoint the other half (not exceeding 3), 
ld office for two years, and to act without 


[The Editors invite. electrical engineers, whether connected with the such nominated directors to ho 
remuneration. Registered office, 58, Lombard Street, E.C. 


technical or the commercial side of the profession and industry, : 

asl electric tramway and railway officials, to keep readers of the Wemyss and District Tr amways Co. Ltd. Cee a0 
CTRICAL REVIE ir movements l company was registered on November th, w a cap o ,000 in 9, 

7 R Woo ted as to their 1 | : reference shares of £5 each and 10,000 ordinary shares of 41 each, to carry on 

: usiness as financiers, promoters, contractors, &c., and to purchase the control 

C 1 8 dt i - of Fr BU jg and pore or the construction OW working ud par 

tra l E 1 and tramro e parishes O rko ; sart, Wemyss &n ooníe 

en tation Engineers. The Whitby U.D.C. has Fifeshire. The first subscribers are :—A. Bowman, Silverside House, Buck: 


granted a honorarium. of 90.guineas to Mr. H. L, Kune, electrical haven, coalmaster, 20 ghares; J. Budge, Mains House, East Wemyss, 
i D. L. Gordon, East Wemyss, colliery manager, 


engineer, for sefvices rendered in connection with the installation factor, 90 shares; 
J. Venters, Coal Town of Wemyss, storekeeper, 10 shares; W. 


Shepherd, Leven, solicitor, with 20 shares; J. Adamson, Coal Town of Wemyss, 


Mr. O. L. EDWARDS. has .been appointed to the post of charge contractor, 1 share ; and G. Burt, West Brae, East Wemyss, contractor, 1 share. 
is not to be less than three nor more than seven. The 


assistant in the mains department of the Plumstead Electricity The number of directors 
i i e : first are J. Oswald J. Budge, A. Bowman, W. Shepherd and 8. Sellon, C.E. ; 
Works. He was formerly en ed on the electrical staff of the guaiidosian 2100; remuneration as fixed by the company, Registered office, 
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, OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


. Neweastle and District Electric Lighting Co., Ltd. (28,022). 


-——À memorandum of satisiaction in fall of mortgage debentures dated September 
9th, 1903, securing £11,085, has been filed. 


Cryseleo, Utd. (electric lamp manufacturers, London), (58,218). 
-Issue on October 9th of £500 first debentures, part of series created June 26th, 
1906, to secure £10,000, charged on the company's undertaking and property, 
present and future, including uncalled capital and land and buildings known as 
Kempston Works, in Kempston, Bedfordshire. Trustees: A. Baker, Billiter 


House, E.C. ; and H. 5. Deacon, Kempston, Bedfordshire. Previously issued of 
same series: £8,200. 


Dick, Kerr & Co., Ltd. (63,407).—This company's annual 
return was filed on October 26th, when 61,000 preference and 52,000 ordinary 
shares had been taken up out of a nominal capital of £650,000 in 70,000 pre- 
ference and 60,000 ordinary shares of £5 each. £5 per share has been called 
up on 53,000 preference shares, resulting in the receipt of £265,000. £800,000 is 
considered as paid on 8,000 preference and 52,000 ordinary. Mortgages and 
charges: £294,130. 


British Electric Traction Co., Ltd. (49,855).— This com- 
pany’s annual return was filed on October 18th, when 183,30] ordinary and 
161,437 preference shares had been taken up out of a nominal capital of 
44,000,000 in 200,000 ordinary and 200,000 preference shares of £10 each. £10 
per share has been called up on 117,926 ordinary and 142,500 preference shares, 
resulting in the receipt of £2,604,260. £343,120 is considered as paid on 15,975 
ordinary and 18,937 preference. Mortgages and charges: £1,847,307. —— 


Consolidated Supply Co., Ltd., Canonbury (85,838).— Issue on 
October 6th, of £2,500 debentures, part of series created September 22nd, 1905, 
to secure £5,000, charged on the company's undertaking and property, present 
and future, including uncalled capital. Holders: Consolidated Electrical Co., 


Ltd., Broad Street House, E.C. No trustees. No previous issue of same 
series, 


British Aluminium Co., Ltd. (41,104).—A trust deed, dated 
August 29th, 1905, to secure n series of £300,000 “ Lock Leven ” debentures, has 
been registered. Property charged: The company's undertaking and property, 


present and future. Trustees: Trustees, Executors and Securities Insurance ' 


Corporation, Ltd., Winchester House, E.C.; and the Debenture Securities 
Investment Co., Ltd., 12, Moorgate Street, E.C. 


Chepstow Electric Lighting and Power Co., Ltd. (70,616).— 
Issue, on October "th, of £1,000 first mortgage debentures, part of series 
created October 29th, 1904, to secure £3,000, charged: on the company's under- 
taking and property, present and future, including uncalled capital. Holders: 
India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd., Silvertown, E. 
No trustees. No previous issue of same series. 


Engineering Instruments, Ltd., Islington (66,427).— Issue, on 
O¢tober 18th, of £2,000 debentures, part of series created October 9th, 1905, to 
secure £3,000, charged on the company's undertaking and property, present 


and future, including uncalled capital. No trustees. No previous issue of same 
series. ; 


Ernest Scott & Mountain, Ltd. (32,760).—This company’s 
annual return was filed on October 19th, when 97,790 ordinary and 929,800 pre- 
ferred ordinary hares have been taken up out of a nominal capital of £150,000 
in 100,000 ordinary and 50,000 preferred ordinary shares of £1 each. £1 per 
share has been called np on 75,790 ordinary and 29,300 preferred ordinary, and 
£105,000 has been received. 22,000 shares are considered as fully. paid. A 


further £4 10s. has been received in respect of one forfeited share. Mortgages 
and charges: £33,900. i 


Direct West India Cable Co. Ltd. (53,956).—This company’s 
annual return was filled on October 5th, when 12,000 shares had been taken np 
out of a nominal capital o £120,000 in 24,000 shares of £5 each. £210s. per 


share has been called up and £30,000 has been received. Mortgages and 
charges: £74,500. 


Standard Construction Co., Ltd. (72,908).—This company’s 
annual return was filed On October 13th, when 117,107 shares had been taken 
up out of a nominal eapital of £150,000 in £1 shares. 4s. per share has been 


called up on 117,100, and £1 per share on 7 shares and £23,127 has been received. 
Mortgages and charges: Nil. i : 


British Continental Flectricity Co., Ltd. (57,088).—This 
company’s annual return was filed on September 15th, when 906 ordinary and 
1,000 preference shares had been taken up out of u.nominal capital of £20,000 in | 
1,000 ordinary and 1,000 preference shares o. £10 each. £10 per share has been 
called up on 790 preference and 756 ordinary shares, resulting in the receipt of 


£15,460. £3,600 is considered as paid on 116 preference and 244 ordinary. Mort- 
gagesand charges, nil. 


Edison and Swan United Electric Light Co., Ltd. (18,984). 
—This company’s annual return was filed on November 3rd, when 116,400 “A ” 
and 23,564 £2 10s. ** B” shares had been taken up out of a nominal capital of 
£941,090 in 150,000 '' A" and 24,486 " B" shares of £5 each, and 23,564 "B "" 
shares of £2 10s. each. 10s. per share has been called up on 89,261 '* A ” and 
£14,030 10s. bas been received. £2 10s. per share is considered as paid on 89,961 
“A, £3 per share on 10,000 ** A," £5 per share on 17,189 ** A," and £2 10s. per 
share 23,564 £2 10s. '* B" shares, making a total of £397,757 10s. considered as 
paid.. Mortgages and charges, £399,576. 


North Wales Power and Traction Co., Ltd. (78,193).— 
An indenture of charge dated October 16th, 1905, to secure £30,000, has been 
registered. Property charged:—The company’s undertaking and property, 
present and future, including uncalled capital, subject to £150,000 debenture 
stock. Holders:-—W. W. Pilkington and J. Beechain, both of St. Helens; J: 
Tomkinson, M.P., Willington Hall, Tarporley, Cheshire; D. McKechnie, 


Hillside, Cowley Hill, St. Helens; and E. Wagg, Southsea House, Threadneedle 
Street, E.C, 


Li 


ELECTRICITY SUPPLY ACCOUNTS. 


Tum accounts of the C(lasgow electrical 


Glasgow department are always a source of interest to 
Municipal = those concerned in munic- |] electrical work, 
Electricity by reason of their compi 'ensive character, 
Nupply. and more so as they m. tely record the 


progress of one of the most flourishing under- 
takings of its kind. From the thirteenth annual report we gather 
that the revenue has increased by £28,181 for an additional 


working expenditure of some £9,982, aud, as a result of these 
satisfactory conditions, the gross profit amounted to £114,050 as 
compared with £96,451 in 1904. With only a moderate increase in 
financial repayment, some £61,000 remained for allocation after 
meeting interest and sinking fund charges. This sum sufficed to 
provide for depreciation on plant, &c., and to pay the final install- 
ment of the cost of the recent change in pressure of supply, leaving 
a surplus on the year’s working of £10,277. From the latter, the 
previous year's deficit (£3,544): was deducted, and the balance trans- 
ferred to reserve. PC 
' An interesting feature in connection with the year's work is the 
increasing motor load, which at the date of the report amounted to 
9,366 m.P. The units supplied for power purposes were 41,706,029, 
of which 3,120,401 were sold at 14d., 226,038 at 1d., and 1,349,150 
at jd. per unit. The lamps, devices, &c., connected to the mains 
equalled some 981,230 8-c.». lamps, or a total of 31,399 Kw., but the 
maximum demand amounted to only 13,437 kw. 
An interesting commentary on the conditions of supply in such a 
city as Glasgow, is supplied by the following analysis of private 
consumers’ accounts for the year under review :— 


Quantity 
Consumption in units. No. of consumed. 

accounts. Unita. 
Under 100 -— ius ae "i 2,736 106,945 
Over >: 100 but under 500 sae 3,568 932,078 
" 500 ji 1,000 ...  .. 2,019 1,466,017 
5 1,000 » 2,000 1,722 2,408,894 
„ 2000 ,, 3,000 578 * 1,402,343 
$3 3,000 j 4,000 ‘ 259 888,069 
» 4,000 43 5,000 180 802,319 
» 5,000 . , 7,500 219 1,321,886 
"T 7,900 » : 7. 10,000 87 ` 744,832 
" 10,000 » 15,000 107 1,295,015 
" 15,000 - ,„ 20,000 ... pia 46 782,625 
yw. 20,000 - $0,000 .. - 45 1,017,983 
$»^: 80,000, Ps A dii eus 47 3,473,247 
s Total sold to private consumers * 16,642,253 


During the year extensions of turbine plant were carried out at 
Port Dundas and St. Andrew's Cross stations, while additional sub- 
station plant was supplied from the tramways generating station ; 
it is to be noted, however,that the Waterloo Street sub-station 
plant will, during the coming winter, be supplied from Port Dundas. 
Altogether 1,243,532 units were supplied by the tramways depart- 
ment to Waterloo Strect and Dalmarnock sub-stations, at a cost. of 
£7,120.. . 

The charges for supply were ns in 1904, but from June Ist, 1905, 
the. following rates have been in force:—Business premises and 
theatres, &c., 34d. and 1d. per unit (maximum demand); domestic 
consumers, 34d. ; and churches 3d. per unit (flat rates). 

Stair lighting, 15s. per lamp per annum; power lid. to 2d. per 
unit (maximum demand and restricted hours rates), 

The chief engineer during the period under review was Mr. W.A, 
Chamen, who has now been succeeded by Mr. W. W. Lackie. 


o GRNERAL STATEMENT.. 
For year ending May 31st To oP 1905. 


1904. 
Total capital expended ... i £1,244,162 £1,119,048 
, Number of units sold— 
Private supply 2 ‘ " 16,602,253 . 13,004,119 
Public lighting - si . 1,525,505 1,460,780 
Contract ae Sas TN 80,710 42,766 
Total number of units sold 18,248,468 15,107,665 
Equivalent No. of 8-c.p. lamps connected 951,230 805,058 
H.P: of motors connected... ve T 9,366 6,501 
Number of public lamps — ie 825 814 
Maximum load in Kw. . eee 13,437 . 11,585 
Revenue account— 
Gross revenue — is £186,371 £158,190 
, expenditure ... c £71,721 £61,739 
» profit ... hus bes S £114,650 £96,451 
Average inclusive price obtained per unit— 
Supply by meter... T — 2:5d. 2:59d. 
Public lighting - "rH 1:8d. 1'86d. 


`~ 


REVENUE ACCOUNT FOR YEAR Enpina May 31st, 1905. 


Gross revenue -— X £186,371 = 245d. per unit. 
Works and distribution costs (in- 


cluding public lighting) .. £650,689 = ‘67d. 


Total working costs... iss oe £71,721 = '046d. x 
PRorIT STATEMENT, 1905. 
Interest on loans | "T via .. £38,182 
Sinking fund... . ... n - 15,476 
Depreciation written off capital account, : 
and loss on plant sold... - . 41,841.. 


Cost of change-over in pressure of suppl y 2,876 
Surplus on year’s working i . 16,277 


Gross profit ... ^. £114,650 
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CITY NOTES. 


West India and Panama Telegraph Co. 


‘Tue directors’ report for the half-year ended June 30th, 1905, to 


be submitted to the meeting on November 22nd, shows that the 
amount to credit of revenue is £32,774, against £34,582 for the cor- 
responding half-year of 1904. The expenses have been £23,280, 
against £23,438, leaving a balance of £9,543, to which is added 
£1,756 interest on investments, and £494 brought forward: from 
last account, making a total of £11,794, with which it is proposed 
to deal as follows :— d 


Payment of 6s. per share on account of arrears of dividends 
to June 80th, 1906, on the first preference shares .. .. £10,368 18 O0 


Balance to current half-year's account .. 1,424 16 6 
£11,799. 14 5 

This will leave the following dividends in arrear :— 
On the first preference shares T P 0 ve c9 £8456 6 0 
On the second preference shares .. - on "P 14,007 0 0 
£17,463 6 0 


It was pointed out in the last report that, at the date of its issue, there was a 
decrease in the traffic receipts. his decrease continued for the remainder of 
the half-year, and amounted in the aggregate to £993 as compared with the cor- 
responding period of 1904. The traftic receipts for the current half-year also 
show a decline. The directors have to report that the British Guiana subsidy 
of £4,500 per annum, voted for 10 years from January Ist, 1892, in consideration 
of the company laying & new cable between that Colony and Trinidad, and 
continned at that rate up to March 31s$ last, has, from that date, been reduced 
to £3,000 per annum.. 


Electric Traction Co. of Hong Kong. 


THE annual general meeting of the above company was held on 
Wednesday at the office, 19, St. Swithin’s Lane, Mr. E. C. Morgan 
presiding. : i 

The CHAIRMAN, in proposing the adoption of the report, after 
explaining that the company had had transferred to it the rights 
and concessions held in the name of the Hong Kong Tramway 
Electric Co., Ltd., said it was a somewhat difficult matter to deal 
exhaustively with accounts which covered such a short period, and 
which were subject to such abnormal conditions. The revenue 
account was, he thought, not unsatisfactory, especially having 
regard to the fact that the company was opening up an entirely 
new field, that they had had to train a staff which was entirely 
ignorant of the conditions under which they had to work, and 
that they had had to educate the public to ride in their cars. The 
latter had been by no means an easy task, especially in face of the 
competition which they had to meet with from the rickshaws, 
which carried passengers at very low rates. The question of 
fares, always a difficult one, became more than usually com- 
plicated on this account, for they had to break down the methods 
of old locomotion indulged ih by the people. Looking at all these 
difficulties, he thought he might say that, generally speaking, they 
were making progress. One very satisfactory feature had been that 
the natives, to whom they. must necessarily look for the bulk of 
their receipts, had not shown any hostility to the cars; in fact, it 
soon became evident that they had not a sufficient number of cars, 
and they had been compelled to overwork their stock to keep pace 
with the demands. 'They made arrangements for the supply of 
10 additional cars, which arrived in Hong Kong two or three 
months ago, and in a short time they would be able to furnish a 
more adequate service, and, he hoped, materially increase their 
receipts, without proportionately increasing their expenditure. 
The directors greatly regretted the delay which had occurred in 
presenting the aecounts; it had arisen from a delay in obtaining 
the information from the other side, and would, he hoped, not 
recur. He hoped that in the early part of next year they would 
be able to present accounts which would cover the full 12 months' 
working, so as to give the shareholders a better idea of the prospects 
of the undertaking. 

Mr. ROBERT MILLER seconded the motion. 

Replying to question, the CHAIRMAN said that the passengers and 
the receipts were increasing, and he thought that the company- had 
a good prospect before it. 

The report was adopted. 


Amazon Telegraph Co. 


THE eleventh ordinary general meeting of this company was held 
on Tuesday at the offices, 42, Old Broad Street, Mr. George Keith 
presiding. l 

The CHAIRMAN, in proposing the adoption of the report (see below), 
said that the past year had been a very favourable one for successful 
business on the Amazon. The price of rubber had been abnormally 
high, and commercial activity had been on the increase. The progress 
of the Amazon was shown by the increase in the traffic on the river, 
and their company's connection had materially assisted in that pro- 
gress, Moreover, their cables were working better and carrying 
more traffic. They still suffered somewhat from the force 
of the river, especially from landslips on the banks, which 
were most prevalent when the river was falling, which 
was from June to October. The  pfocess of repair 
was gradually making the cables in a better condition, and 
rendering them less liable to damage from that cause. Fortunately 
for the service the cables stood better in the busy season than in 
the slack. ‘The traffic receipts for the past year amounted to 
£67,253, showing an increase of £26,702 as compared with tho pre- 
ceding year. That gain was due partly to the larger volume of 
traffic, and partly to the increase of rates which came into force on 


 Bections. 


January lst. The expenditure amounted to £52,883, showing an 
increase of £8,840. Station expenditure was £949 more owing to 
the higher value of the currency. Ships’ expenses were 
£1,082 less, owing to fewer repairs during the year. The 
cost of cables had been very high, owing to the large amount 
used for the restoration of the three remaining branch 
Since July the whole of the company’s system 
had been completed and in working order, and now altogether about 
three-quarters of the entire system had been relaid. The subsidy 
for the past year had amounted to £13,654, and altogether the 
revenue for the year came out at £80,911. After meeting the 
expenditure and providing for all charges, there remained a credit 
balance for the year of £9,836, as compared with a deficit of £7,130 
for the preceding year. The increased earnings of the business had 
made it practical to readjust the finances of the company on a more 
permanent basis. The temporary loans had been paid off by an 
issue of £100,000 preference 6 per cent. debentures and by the sale 
of the State of Amazon gold bonds. ‘The arrears on interest due on 
the 5 per cent. debentures—£35,905—-had been funded by a further 
issue of debentures. Altogether the position of the company had 
been greatly improved, and he hoped that the current year would 
produce as good, if not better, receipts. | 

Mr. E. B. ErLicE CrARK seconded the motion, and said that the 
chairman had by no means over stated the prospects of the current 
yoar, for it looked as if their revenue would be something like 
£20,000 in excess of that of the past year. 

The report was adopted. | 


The report for the year ended June 30th, which was presented 
to the meeting, shows q balance at credit of revenue of £9,836, 
after charging £1,760 for loss on sale of Amazonas gold 
bonds, £5,232 for interest on loans and £11,200 for debenture 
interest and sinking fund. Resolutions were passed in June last 
for funding the interest'on the 5 per cent. debentures owing to the 
30th of that month in debentures at par, by the further issue of 5 
per cent. debentures, ranking pari passu with those already existing, 
while the debenture-holders further agreed to forego the arrears of 
contribution, payable in June, 1906, on condition that the company 
provide for the redemption of the whole issue of the 5 per cent. 
debentures by 1922, drawings being resumed in 1906. As these 
arrears have in the past been debited to revenue account, though 
not actually provided, owing to deficiency of revenue, the amount 
has now to be written back, thus, with the credit of £9,836, reducing 
the debit balance to £78,235, as against £113,311 brought down. 


Official Announcements re Companies. 


THE following are to Ue struck off the register at the end of three 
months, unless cause is shown to the contrary :— | 


British Compressed Air Tramways Co., Ltd. . 

Dumont Electric Ignition and Self-Starter Co., Ltd. 
General Fire Alarm and Automatic Sprinkler Syndicate, Ltd. 
Great Western Electric Light and Power Co.,[Ltd. 

King Arc Lamp Co., Ltd. 

Lancashire and Yorkshire Electric Tramways, Ltd. 
Snelgrove Electric Cash Register Till Syndicate, Ltd. 
Taipo Accumulator Co., Ltd. 

United Electric Tramways, Ltd. - 

West Riding Tramways and Electricity Supply Co., Ltd. 
Worlds New Accumulator Co., Ltd. n | 


t 


Westminster Electric Supply Corporation.—At the 
extraordinary meeting held on Wednesday, the resolutions already 
esas for increasing the capital of the company were duly con- 

rmed. 


. W.T. Henley's Telegraph Works €o.—We learn. that 
the issue of £150,000 44 per cent. debenture stock, thé abridged 
prospectus of which appeared in our advertisement pages last week, 
was so largely over-subscribed that the list was to close on Monday 
last for London, and on Tuesday morning for the country. 


Stock Exchange Notice.—Application has made to 
the Committee to allow the following securities to be quoted in the 
Official List :— 

Amazon Telegraph Co., Ltd.—Further issue of £35,900 5 per cent. debentures . 
of £100 each, Nos. 1,251 to 1,609. Pur 

Drake & Gorham, Ltd.—The annual meeting of this 
company was held at Westminster yesterday. 


Edison & Swan United Electric Light Co—A 


meeting of this company was held yesterday to confirm the reso- 
lution already passed respecting a special grant to the directors for 
their services in bringing the company through a troublesome 
period. 


British Aluminium €o.—The directors have decided 


to pay an interim dividend for the half-year ended June 30th .at 
the rate of 6 per cent. on the “A” preference shares, and 7 per 
cerit. on the 7 per cent. preference shares. 


Elniore's German and Austro-Hungarian Metal Co. 


~- —An extraordinary general meeting is to be held next Thursday, 


to consider resolutions reducing the capital from £162,981 to 
£115,745 by cancelling capital which has been lost, or is unrepre- 
sented by available assets, to the extent of 15s. per share upon each 
of 62,981 ordinary shares of £1; also varying rights of the prefer- 
ence and ordinary shareholders. The proposal is also made to 
divide certain of the £2 preference shares into £1 preference 
shares, and to convert certain preference into ordinary shares, 
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MARKET QUOTATIONS. 


Wednesday, November 15th. 


CHEMICALS, &o, m nee 
^ a Acid, Hydrochloric m .. per owt. bJ- i 
à » ayer vs m ča .. per owt. 22/- 
a , Osxalic.. èi e. perowt. 82/- 
a [1] BSulphurio ee @e ee per owt. 5/6 ae 
a Ammoniac, Sal  .. si per owt 49J- 
a Ammonia, Muriate (crystal) per ton £898 10 š 
a os ?, te ee ee per ton £230 
a Bleachin powder si sis S per ton £5 10 
a Bisulphide of Carbon . per ton £15 
a Borax .. we s vá .. per ton £13 
a Benzole (90 96) oe m e pergal. 10d. 
a „ (09 ... s .. per gal. 9]. 
a soppar Sulphate .. Ra .. per ton £22 10 
Lead, Nitrate se a5 .. perton £25 
a White Sugar.. perton | £81 
a ,, Peroxide perton £27 10 
a Methylated Spirit .. ix .. per gal. 2/6 
a Naphtha, Solvent (90 % at 160°C) per gal. 5/6 
a Potassium Bichromate, in casks per lb. Bd. 
a Potash, Caustic (75/80 96) per ton £20 
@ Potassium Cyanide , ex per lb. Ad. 
a Shellac " ea per owt. 190/- 
. a Sulphate of Magnesia  .. per ton £4 10 
a Sulphur, Sublimed Flowers  .. per ton £6 10 - 
a m Recovered ae +» per ton £5 10 
a ss Lump ie z per ton £5 
a Caustic (white 70 %) per ton £10 15 
a , stals =... sis per ton £8 
a Sodium ichromate, casks .. perlb, 21d. 
a [I] Cyanide ee ees ee per lb. Td. 
METALS, &c. 
b Aluminium Ingots, in tonlots .. perton £150 “is 
b " Wire, in ton lotes .. per ton £1T7 x 
b p Sheet, in ton lots .. per ton £1 - 
b Babbitt'8 metal a pty e .. per ton £48 to £140 s 
e Brass (rolled metal 2 to 12") basis per Ib. 7 EN, 
c , Tube (brazed) ...  perlb. . ine 
© n » (solid drawn), per lb. d . ine, 
€ on ire, basis .. : per lb. 8ad d. inc. 
c Copper Tubes (brazed) . per Ib. lld . inc. 
e js » (solid drawn) per lb. 11d RS 
g Copper Bars (best selected) per ton £88 £2 inc. 
g Copper Sheet per ton £88 £2 inc. 
f » Rod.. s a per ton £88 £2 inc. 
€ »  (Electrolytico) Bars per ton £77 10 
€ n» " Sheets per ton , £90 10 
€ n " per ton £81 10 
€ n " H.C. Wire per lb. 
f Ebonite Rod í s .. per lb. 8, 
» Sheet i per lb. 8/- ` 
n German Bilver Wire ` .. per lb. 1/6 
h Gutte-percha, fine $ per lb 6/- to 7/- 
h India-rubber, Para fine .. .. perlb 5/3 to 5/84 ino 
$ Iron, Charcoal Sheets... .. per ton £18 ee d 
á , Pig(Cleveland warrants) per ton 68/5 5d. inc. 
i . „ Forgings, according to size per ton From £11 ae 
i 4, Scrap, heavy và .. per ton 47/8 to bOJ- sa 
4 » Wire,galvanised No.8 .. per ton £9 15 s 
g Lead, English Ingot T ee perton £15 76 7/6 inc, 
g [1] "n Sheet ee ee -per ton £17 b 7/6 inc, 
m Manganin Wire No. 28 .. ee per ib. 8/- Se 
g Mercury v5 si si i r bot. £7 & PS 
d Mica (in original cases) small .. per ib. 6d. to 1/- he 
d oe oe os medium per lb. to = ee 
; í i e per lb 6 to 8/6 as 
p Phosphor Bronse, plain lb. 1/1 to 1/8 2 
P " & per lb, 1/1g to 1/8 ve 
p T] [T] strip & sheet per lb, al ve 
: 0 Platinum ee ee ee ee per OS, S oe 
e Silicium Bronze Wire .. e perl 11d. to 1134, inc. 
€ Steel, Magnet, acc'd'g todeso'p'n per ton 2658 : 
í 99 n in bars oe oe : £15 to £40 ee 
g Tin, Blook ..  .. E .. per ton (M } 70s. inc. 
^ Wire, Nos. 110160 .. .. per lb, 1/10 4d, inc. 
p White Anti-friction Metals— 
" White Ant'' brand .. ». perton £46 to £70 T 
j Yarns, 25 Grey Cotton,onsp’ls per lb. 8d ; 
j i lea. Flax ss .. perlb. " À 
j » 8 ply 10 lbs. Russian .. per lb. agd. i 
ý .» 101lbs. Russian, single .. per Ib. . ae 
j » 180 lbs. Jute rove .. per ton £11 . 
k Zinc, Bh't(Viellle Montagne bnd.) per ton £81 15 
Quotations supplied by :— 
& G. Boor & Co. h Edward Till & Co, 
b The British Aluminium Co., Ltd. 1 Bolling & Lowe. 
€ Thos. Bolton & Sons, Ltd. j Walter H. Hindley & Co., Ltd. 
d F. Wiggins & Sons. k Morris Ashb . 


y, Ltd. 
. T. Glover & Co., Ltd. 
n P. Ormiston & Bons. 
o Johnson, Matthey & Co., Ltd. 
p The Phosphor Bronze Co., Ltd, 


e Frederick Smith & Co. m W 

f India-Rubber, G.P. and Teleg. 
Works Co., Ltd. 

9 James & Bhakspeare. 


Sunderland.—The greater part of the Sunderland Dis- 
trict electric tramway system is now in working order. The first 
section of about 11 miles from Grangetown to Houghton-le-Spring 
(including the two branches to Penshaw Station and Fence Houses 
Station) was opened for traffic on June 10th last, and a further 
section from Houghton to Hetton of nearly two miles was opened 
on October 20th. "The Durham Colleries Electric Power Co., Ltd., 
from whom this company is to take its power, are provisionally 
working a generating plant under agreement, but that company’s 
complete installation should be working by at latest the end of 
January next, when the full service of trams can be running. 


STOCES AND SHARES. 


Wednesday evening. 
Depression ‘and cheerfulness alternate with more than their 
ordinary rapidity of transition in the Stock Exchange markets. 
One day itis the Russian riots that cause all-round flatness; the 
next, an easing of the money position in New York makes prices 
better. In the midst of this variableness, electrical securities mark 


a steady time, moving very little in either direction. The only 


remarkable change this week is a jump of eight points in Willans 
and Robinson Debenture stock. 

Home Rails are the least affected by the different bearish factors 
spasmodically present. Investors and speculators begin to flock to 
the Home Railway Market ns one of the firmest in the Stock 
Exchange, and prices are mostly good. East London Debenture 
issues are being speculatively bought, and the second charge “B” 
Debenture has risen to 334, the “A” being 1054. The Ordinary 
Stock shows an improvement to 61. Great Northern and City: 
Preferred shares cannot be bought below 58, and it is somewhat 
surprising that Central London varieties do not further respond. 
The Deferred carries 104 months dividerid in its price, and there is 
small doubt but that 4 per cent. will again be declared in January. 
City and South London is being absorbed by people who have a 
partiality for a dividend-paying stock with chances of better things 
in the near future, for the tramway competition appears to have 
done its worst, and a recovery in the traffics should follow. The 
price is 1 higher at 45. Metropolitan Consolidated drooped to 91, 
and Districts fell a point to 38. The 4 per cent. certificates of the 
Charing Cross and Euston, and of the Great Northern, Piccadilly 
and Brompton Railways are now fully, 7.¢., £97, paid, and the prices 
are 97 and 974 respectively. 

Other traction securities are distinguished only by a 3 per cent. 
rise in British Columbia Preferred Ordinary stock, making it 115}, 
Potteries Preference put on 1 to 92, and Dublin United Preference 
moved down 4 to 15. Metropolitan Electric Trams Preference are 
1,;, and the Deferred about 5s., while the Debenture stock came 
nto demand at 1061. 

So long as the County Council's proposed competition in the field 
of electrical power supply remains an unsettling factor, the market 
for Metropolitan electric lighting shares will probably continue 
cautious of improving. There are several falls due to last Tuesday's 
decision. St. James’ and Pall Mall retrograded to 134, but 
Chelseá Ordinary are up 2 at 64, while Hove shares rose j upon a 
small local inquiry. Charing Cross, Kensington and Westminsters 
are all lower. Debenture stocks are pretty much as they were a 
week ago. In the manufacturing division, Cromptons are 358., 
which is $ better, although on the same day that the rise took place 
& bargain at 30s. was officially marked. Other miscellaneous 
changes comprise } drop in Dick, Kerr Preference, and j in Henley's 
Preference. This last is due, of course, to the issue of £108,000 more 
44 per cent, Debenture stock, which was avidly subscribed, the liste 
closing well in advance of the advertised limit. Seeing that the 
old 4$ per cent. Debenture stock stands at 110, it is not surprising 
that there should have been a scramble for the new issue. Tele- 
graph Constructions are a point easier at 33, the market continuing 
weak. The feature in this section, as already indicated, is the rise 
of 8 in Willans & Robinson Debenture, bringing the price to 87}, 
and reflecting the gradual change in the fortunes of the company. 
The Ordinary shares are still 1$, and the Preference about 3, both 
being £5 shares and fully-paid. It was in October, 1903, that each 
class received the last distribution made, so that the Preference 
carry accumulations of dividend amounting to 12s. per share. 

In the Telegraph division Amazon Debentures have made further 


strides, and show a rise of 2 on the week. Anglo-American 


Deferred went up 14 upon revival of ‘buying caused by the activity 
in American Railroad shares, and the bears are hastening to cover. 
There has been a renewed attempt to buy Indo-European Tele- 
graphs, but, though the price rose £2, it attracted few shares to 
market. On the other hand, Great Northerns dropped 10e. A 
rather better tone characterises the Eastern group, the movements, 
however, being unimportant. West India and Panama first 
Preference rose } to 9, and the seconds fell the same fraction to 
7i. Globe Ordinary are 4 easier, and National Telephone 
Preferred at 1073 has replaced the fraction that it shed last week. 


Allgemeine Elektrizitits Gesellschaft,—In their 
annual report, says the Financial Times, the directors announce a 
dividend of 10 per cent. as against 9 per cent. 12 months ago. A 
meeting will be held on December 11th to sanction an increase m 
the capital of the company from 86 to 100 million marks, The net 
profits for the ear have amounted to 10,954,000 marks, as 
against 8,566,000 marke in 1903-4. T 
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SHARE LIST OF ELECTRICAL COMPANIES. 
| TELEGRAPH AND TELEPHONE COMPANIES. 


Btock Closing . Olosing pesos ius sone | Rise + 
Present or Dividends for the last notations Quotations week end or 
Issue. PARUM xc four years. Wor ath, Nov. 15th. Ros Mis | Fall — 
e eS ————— - c 2 a ee ee aaa m pe ep ee nee ON QUOS 
1902. | 1909. | 1904. | 1905.§ | Highest Lowost 
84,00 | African Direct Telegraph, 4 % Debs... — .. —.. | 100 4% | 49$ 4% ot 99 zu a i . e .. 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 | 10 Nil Ni Nil T 4 — 4 ! 8g — 90° a i 24 
119, 7008 Do. do. 65% Debs., Nos. 1 to 1,250 Red. | 100 Nil Nil | Nil x 83 — 88 Ben. deb n 
768,580 | Anglo-American Telegraph e  .. | Stock | 60/6 | 61s 23% , 20s.§ | — | 194-100 | 106j | wa 41 
8,118,210 | Do. do. do. 6% Pref. .. «| Stock | 6% | 6% €, ' 688.§ 1074—1 | pa É | 174 16, il 
8,118,210 | Do. do. do. Deferred e | Stock 1/- 28. 164— 1 | d- D. 16 | 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 | 6 7 8 % = a i ma | n | 9 | z 
1,982,8563 | Commercial Cable Sting. 600 year 4 % Deb. Bk. Red. Btock | 4 4 4 2 Wal 96 — B MI Ot 93. | 
16,000 | Cuba Tolerapn , ae s : 10 64 10 b 5 958 8- Ui TOR 3 NE 
6,000 10 % Pref. 1. .. .. n| 10 | 104 5 10 % | 10 oes | 17 — 18 17 — " D | 
19,981 | Direct Spanish Telegraph, Ord. a ea 5 4 4 4 | oS ot 9 je 
6,000 do. 10 % Cum. Pref... 5 | 10 10 10% 10 %§ — 9i did . I I 
80,000 Do do. 44 % Debs. 24 - 50 4 44 4 i 43765 100 d /o i = H m TE S 
60,7102 | Direct United States Cable 20 8 8 | _184— iu À : i cie fa 
74,500 | Direct W. India Cable, 44 oe Reg. Deb. Ito 1,200.8. 100 4 44 4 : 100 — : ea 146 ui " zu 
4,000,000 | Eastern Telegraph, Ord. Btock | 7 7 7 5 %5 | 143 —146 uu 2 
2,000,000 Do. 83 Pret. Stock 100 | 8j 84 84? 848 | 89 — 91 mn m T 
1,986,814 Do. 4% Mort. Deb. Btock Red. .. | Stock | 4 4 4 4 %5 | 106 —108 06 —108 il ao in 
800,000 | Eastern Extension, Anupiraliaaia; and China Tele. | 10 7 71% | 7 6 79$ |  144— 15 ume (ai oc 
602,400 4% Deb. Stock . . Stock | 4 4 4 4 955 | 106 —108 106 — 108 a 
300,000 Baste 8. Aitio. Tel., 4 Mt Db., 1 to 8,000, red. 1909 | 100 4 4 4% i 1014 E | a 
300,000: | Do. 4% Reg. M. Debs. (Mauritius Sub. ) 1 to 8,000 | 25 4% | 4 4 ; 99 101 xd 294—101 T TENES 
Po, | Globe Do R p" Sii 6 % Pref.  .. .. 10 fo e e : it itd 144— 14 144 | Maj . 
(o P es ens ee $ D 
150,000 EMT Horae eee Cable akan rage a 10 1344. 15 24 $ ex 854— 364 85 — 35 us à 
ax and Bermu e, ort.) | 100 —102 100 —102 ss P 
46,500 Debs., within Nos. 1 to 1,200, Rad} 100 14% 43% 44% 57 50 571 +2 
17,000 | Indo-European Telegraph n cup 10 % 10% 18 % | 3% 55 — 51 =o. T | 2 
72,680 Monte Video Telephone Co., Ltd. Ord. us ce 1 8 8 4 220 H— à il; 1194 TT ii d 
1,988,838 | National Telephone, Pref. Stock ee es ..| 100 6 96 6 $ 6 & 6 2 11 4-112 : ri ‘ 101 106: | BA 
1,966,667 | Do. o. Def. Stook . .. | 10 | 44% | 6 5 5 %8 | 1085 -107 107 - 108 à 1 
15,080 : do. 6% Cum. lst Pref. .. ..| 10 | 6% | 6 % | 6 6%§ | 18 — 15 18 — 15 E S i 
15000 | Do. do. 6% Cum. 2nd Pref. .. 10 | 6 6 6 64:| 12—183 .| 12— m n | 2 
250,000 Do. do. 596 Non-cum. 8rd P., 1 to 250,000 5 5 5 5 5 %8 5i— 5&— on T vi T 
2,000,000 | Do. do. 84 % Deb. Stock Red. .. | Btock | 84 84 84% s 97 — 99 9; — 99 ae | | " 
1,689,598 Do. do. 4% Deb. Stock Red. 100 | 4 4 4 i: 104 — 106 104 —1 : t E | js 
179,813 | Oriental Telep. and Elec. 1 to m, 504, fully paid 1 6 64 64 6 95 lj- 1à ns Hi i je e 
50,000 Do. do. do. 6% Cum. Pref. 1 | 6 6 6 6% | MA lei bU | qx | epe 
100,000 | Pacifio & European Tel.,4 96 Gua: Dents 1 v 1 00 100 4 4 4 A 100 —108 1 ee 001 MEL ‘ 
11,8891 | Reuter’s — . 8 | 5 5 5 5 99$ | Ti Ri ud EE. 
Bubmarine Cables Trust - i se [Cert | 8 6 6 s | 15 —1% TE | + 
58,000 | United River Plate Telephone ` b 7 8 8 7— h 7 — n ra z . 
40,000 Do. 5 % Cum. Pref., Nos. 1 to 40,006 5 | 5 5 5 tj— BB F— 5h Lu de | 
179,947 Do. do. b Debs. ee ee Stock $ 5 5 % . 110 —]112 | 110 —]11 . | ee . 
15,60% | West African Telegraph, Bhares . ..| 10 29 49 45 4 96 10 — 104, 10 — 104 dot . 
80,008 | W. Coast of America, 1 to 30,000 & 58,001 to 58,008 24 Nil, N il i P ur EE ob oa? ve | ee z 
150,000 Ypa 4% Debs., 1 to 1,500 guar. by Brasz. Sub. Tel. | 100 | 4 4 4 .. | 100 —102 100 —1 a T T ro 
| D kr da OV. CIERRE IH AER MEE | i 
e series. ee EM E: Ta di 
SB BBO Do. Deb. Btock k Red. ..| 100 | 4 4% | 44 : | 102 -104 108 —105 1043 | 1083 | + 4 
88,821 | West India and Paama Toer $E 10 N Nil bs j= of . . ra 
84,568 Do. do. 6% Cum. et] RE "e 7 % q % 6 A 9 8j— 9i Pä . 
4,609 Do. do. 6% Cum. 2nd Pref. Mv Adis 10 Ni N i 2i 7i— "íi 64— à p x. m 
80,0001 Do. do. 6% Debs,Nos.1101,800  ... 10 | 5% | 5% | 6% z 101 —104 108 —105 . | e + 
. | | | | 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRI AL COMPAN IES. 
| f | | 
| 
850,000 | Anglo-Argentine Trams, 260,008 to 480,007 . : 5 8% 6 %8 | — 8$ -: — & .. 8H ac .. 
1,300,085 | Do. 54 % Cum. Prefs., 1 to 280,007 .. D. d. dues 5% | 5% 54% A 64 a 6% | 60, 99$ 5— 
266,600 | Do. Permanent, 6 % Deb. Stock, 1888 | 100 6% . 6% | 6% 141 —144 141 —144 E is 
900,000 | Auckland E. Trams., 5 % let Mort. Deb. Stock .. | 100 5% | 5% , 5% | 105 —107 105 —107 : i e 
590,000 | Babsock & Wilcox, 1 to 580,000 1 17% (20% | 16%):  84— 4 B44, BB) 8i z 
100,000 : do. | 6% Cum. Pref., 1 to 100,000 . 1 6% | 6% . 6% Me s | Myo lis m 
0,000 | British Aluminium 7 % Cum. Pret... .. ., 5 | Nn Ni | Nil c4 oj L— i | 6 is 
90,000 | Do, do.  "A"695Cum.Pref. .. .. 5 | Ni | Nil! Ni . io 4j— 5 T : id 
20000 | Do. do. 4% Funding Certs 5| . v: Be i a 2 x | ae 
800,000 | Do. do. 5% lst Mort. Deb. Btock Red. Stock 5% | 5 4 b 96 i G8 —102 98 — 984 E 
.800,000 | British Columbia E. Rail Def. Ord. Stock .. 100 | 6 6% | 124 —127 194 —127 126 125 = 
300,000 | Do. 5% Pref. Ord. Btock ; e .. | 100 . 5 % 5% | H1 —114 113 —116 114 l8 | 42 
115000 | Do. 5% Cum. Perp. Pref. Stock — .. .. | 100 ; 5 5% | 64 100 —109 — ,, 106 —109 ps 
240,400 Do. H lst Mort. Debs., 1 to 6,250 . 40 ; te us 4395 | 108 —10695 303 —105 | à 
220,000 Do. ¥% Vancouver Power Debs. ud to 2, 200 100 : 4 456% 4496 102 —105 102 —105 Xm 
139,801 | British Eleciris Traction : Fe 10 8 4 6 6 X .. | 9—1 | gi— 1 04 9j . 
156,487 | Do. do. 6 Cum. Pref. .. ..,| 10 | 6 6 6% | us li — 11 li — 11 11 ll in 
1,000,000: | Do. do. . Deb. Stock .. | Stock | 5% | 6 5% Si 190 —122 121 —128 122 1?1 +1 
260,000 | Do. do. oan ‘Deb. Stock Red. | 100 "s E 43 D: £8 —100 98 — 100 994 2s 
100,000 | British Insulated and Hels Gables $a. pi 5 | 10 4 8% | 8 .8 968 6j— 7 6j— "à ej 
100,000 | Do. do. 6% Cum. Pref. .. ..| 5 | 6 6 $ 6% | BH, — bi— x e] 
500,000 do. 44 % lst Mort. Deb. Red. | 100 43%, 4 | 43%, Jus 108 —106 109 —106 " 
212,000 | Bat British Thomson-Houston 96 1st Mort. Debs. .. | 100 44% 44° 44% 98 —100 98 —100 | e|) | 
O; 
2,000,000 | a a eae ae ND]. 2D . les | Ni e 98 24— 98 | TE 
1,016,358 Do. do. 4 % Mort. Deb. Stock .. | 100 49, | 49, | 4% | 85 — 89 85 — 89 e is de on 
50,000 fBrovett, Lindley & Co., Or ..| £ Nil Nil Nil ; | — i | Eh tà ta a a 
50,000 Do. 3% Cum. Pret. ..| £ Ni | Ni | Ni | .. 14/6 to 15/ 14/6 to 15/6 3 B . 
105,781 k Brush Electrical Engineering, Ord., 1 to 105,781 . 9 Ni | Nil | Nil E i | - si : = 
150,000 Do. Non-cum.6% Pref... | 2 | 6 ex 6% | x: | abe M— 1 s x Ph 
195,0001 Do. Perp. Deb. Stock |. | Stock 5 m We ANN 93.— 97 sg —9 | - is ) 
125,0001 Do. Perp. 2nd Deb. Stock | Stock 44 = 7] — 80 "7 — 80 " M A 
500,000 | Buenos Ayres & Belgrano, 1 to 100,000 517229 ae | © | Bi- 38 3— X | 3| i rh 
900,000 Do. A” 6 % Cum. Pref., 1 to 40,000 5 1 6m} oe] . 5l b j- MED a sd 
137,500 Do. “B” do. 1 to 27,500 5 6% | 6% | .. | b— B 5 — 5i : a 5 
817,100 Do. 5% Deb. Stock ..  ..  ..| 100 e 0.1 595 | 505 | 595 " 106 —108 106 —108 : "E 
190,000 Do. 5 % 9nd Deb. Stock — ..  .. | 100 M 5% | 6 $ 5%, ı 102 —105 102 —105. 104. | 104 |^ 
525,000 | Calcutta Trams.; 1 to 105,000 ..  .. .. 5 » 6% | 8 "9$  9— 91 H- 91 9 9 . 
163,050 Do. 106,0100 187,610 |. 2 | 5 | X E EX une RÀ— 9 S x 
350,000 | Do. 44 % 1st Deb. Stock — .. |. | 100 i 4j, | 4 43% ' 107 —109  : 107 —109 be 
85,000 | Callender's Pepe Construction shares es b (15% | 128% | 124 | 10%, 1 — 12 - 11 — 12 | Lig : | 
40,000 i Do. do. 5 % Cum. Pre f. e b 5 2 b b 5 y 5g— 5j 58— . ee " 
800,000 ' Do. do. 44% lst Mort. Deb. Btock Red. Stock | 44 4} 44 44%, | 109 —111 | K9—11 i: ..j| . Em 
491,222 | Cape E. Trams., 1 to 491,922 E 1 = 15 10 5 %8 1— 1} 1— 1} lrs ly . 
498,000 ' Castner-Kellner Alkali, 1 to 450 ,000 b 1 zi 4 96 4% > ta— — lih ] — Igxd WE. s 
230,211 Do. do. 44 % 1st Mort. Deb. Stock | 100 is 44% | 44° | 4495 | 97—102 | 97 —102 100 ev 
1.963,208 ' Central London Railway, oe Stock e e | Stock | 4 4% 4% , 4%§| 92 — 94 92 — 94 934 621 - 
528,906 Do. do. 4% Pref. Stock .. | Stock | 4 4 4 $ 4%§ | 101—103 | 101—108 102 a 
528,806 Do. do. . Def. do. .. .. | Stock | 4 4 4 i. 83 — 86 83 — 86 85 
1,380,000 | City and South London Railway 2s is .. | Stock | 8} 2 % 2 95€ 43 — 45 44 — 46 4 431 +1 
- 85,000 Crompton & Co., E to 85 O bi i 8 b ZA $ 1lj— lł 1làj— 14 1 | tà 
ort. s. "- 
19.90. || — "qot £100, % Ist Mort, Reg. Debs, 1 t rk a |5% . $4 — 99. 94 — 99 


t 


* A period of nine months, + Quotations on on Liverpool Stock Exchange. Unless iig stated all shares are fully paid. § Interim dividends. 
| And bonus of 10s. q Manchester Share List. 


(Continued om mext page 
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SHARE LIST OF ELECTRICAL COMPANIES.—( Continued). 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. —(continued). © 


Closi Closing Business done | Riso + 
Prevent NAME. oe Dividends for the | Quotations Quotations week ended or 
Isus. Share. last four years. Nov. sth. | Nov, 15th. | Nov. 16th, 1905.| Fall- 
t 1902. | 1908. e $1906. . ise ni ; Highest|Lowest. 
260,000 | Dick, Kerr & Co., 1 to 52,000 . 2 5 UK is Tu — j— a " * 
805,000 Do. do. 695 Cum. Pref., 1 to 61,000 n" b a 6% | 6% 6% | ie Sige imm 6k = 
294,150 Do. do. 44% Deb. Stock .. ..| 100 s 1% | 449% a zu 0 oa $5 "m" T 
600,000 | Dublin United Trams. (1896), 1 to 60,000 10 v % 6% 184 i el i} is - 
599,700 Do. 6 % Pref. between 1 and 60,000 10 is 6% + 6% 6% 16 — 1 99.101 s à 
63,400 - Do. 4% Debs. . 100 e 1495 (4%. c 08 — 99 2: 
800,000 Do. “A” Delis. 100 F pA 96 OE. E ni der at i 
800,000 Do. * B” Deb. Stock .. 100 " rA | | 96 — 97 x 6 — 9i " 
99,961 | Edison & Swan Utd, Av shra., £3 pd., Li 11099901 ^ 5 | Nil il foo | Mel i- 18 m E 
17,130 Do. di y rp dk oi pe d ee b Nil Nil g | e ; 2 m 90 85 = o oe . ee 
,0281 pe 4 96 Deb. Stoc 100 4% | 495, | 4 AR M 85 — E» i ; 
100,000: . 5% 2nd Deb. Stock prot Certs, all pd. | 100 b 6 53 . | 93—97 — : " 4 
119,100 Eleotris ¢ Construction 1 to 112,100. 2 6 4 il | ; &— 4 i al 2s ; z: 
81,990 Do. do. 7 y 4 Cum. Pref., 1 to 81,900 9 7 7 7 i . li— 2 92 05 ee e e 
200,000 Do. do. 4% Perp. lst Mort. Deb. Sk. | Stock | 4 4 4 Mae i — x M: : a 
95,000 | General Electric Co. (1900), C % Cum. Pret. 33 10 5 5 5 poe | 10 94— 28 ; vá 
200,000 | — Do. do. 4 % Mort. Deb. . | Stock | 4 t | 4% | te | 90,100 96—10 .| .. NE 
780,000 | Gt. N. & City Rail Pref. Ord. “A ries 1 to 78,000 10 m BY 4% | 48 | St 53 PE E 5a Bin]. 
96,000 | Greenwood & Batley 7% Cum. Pref. ze ee a) d TS | T4 | 7% | 101— 11 i-i .. E i: 
80,000 do. 5% Mort. Debs. T ..| 100 P fj: 6 5, ) "5 2 -1004 s — i i T 
200,000 Henley’ "a (W. T), Telegraph Works, „Ora. p ai 5 20 15 % 15 % | 10% 12 — 3—18 a 2 p 
° H oe == 4 
45,900 Do. do. 41 Mort. Deb. Btock | Btook 47 Kk de | .. | 109 —111 109 —I11 fe ; 
» 50,000 die Gutta-Percha & elegraph Med 10 10 10 5 2470 | 1 164 » m 163 +4 
800,000: do. 4% 1st Mort. Dob... 100 4 4 4 is 99 —102 —102 5 i 
81,500 iverson! Overhead | Railway, Ord. ..| 10 li ld 1} i dc 2 2 ; 
10,000 |! Do. Pref. £10 paid .. 10 5% | 5% 5% | 5% Bi— ky ‘= a : E i 
600,070 | London United iam (1901), 1 to 50,007 d 10 £s 8 6 E 4% "m — 1 n— 10; 0j — 
599,990 Do. do. 60.008 to 100,000 (£4 paid) `. 10 z% B% | 695 | 48 — 5 slo ; 
1,125,000 Do. do. 5% Cum. Pref., 1 to 125,000 .. | 10 0| BS | BS | 5% | — OF 101 i— 10 PNE Mp 
1,881,000 Do. do.  4951st Mort. Deb. Stock |. | 100 1 49, | 495 | 4% | 100 —103 100 —103 1014 | 1004 
160,000 | Peebles (B.) & Co. 6 95 Cum. Pref., 20,001 to 40,000 5 Pe re 6% 6% | 4j-— 5 1 p s 
240,600 | Potteries E. Trc., 20,001 to 40 000 & 50,001 to 54,500 | 10 us 5% | 5% " | — 9 i 
210,500 Do. 6% Oum, Pref., 1 to 20,000 & 40,001 to to 44,500 o a Hes js | 5 95 e in| d a 9H ; +4 
245,000 Do. 44% Deb. Stock .. ! b: MS. m — » : 
87,850 | Telegraph Construction and Maintenance 12 20 2 20 15 $ : 33 — 85 = 834 33 -1 
150,000 Do. 4% Deb. Bds., 1 to 1,500 Red. 1909 | 100 | 4 4 4 , | 102 —104 102 —104 » " 
8,599,200 | Undergd. E. R., Lon., 5% Profit Shar. 8. Nts. - EN "T 5% | 5% 994—1 994—1004 vs ki 
40.000 | Waterloo & Citv Railway, Ord. Rtack 100 84% | B% | B% | 3% | 87 — 89 87 — 89 88 6 
338,990 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666. 5 ga 6 of zs T 2 là- 2 Jj t 
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PROCEEDINGS OF INSTITUTIONS. 


THE FARADAY SOCIETY. 


Tue Faraday Society opened its autumn session on Tuesday, October 
3ist, when the President, Lord Kelvin, who received a very hearty 
greeting, occupied the chair, 

ALTERNATING CURRENT ELECTROLYSIS. 


The greater part of the evening was devoted to the discussion of 
the difficult and troublesome subject — difficult on account of the large 
number of variables involved—of alternating current electrolysis, 
on which two papers were presented, one by Prof. E. Wilson and 
the second by Mr. W. R. Cooper. Prof. Wilson’s paper—the out- 
come of a very large number of experiments —dealt principally with 
the effect of frequency on the energy absorbed in electro-chemical 
systems, through which pass alternating currents. The instantaneous 
values of current and r.p. were o'tained in his experiments by the 
straightfcrward, if laborious, “ point to point " method, the former, 
by observing the momentary values of the r.p. across a non- 
inductive resistance in series with the cell, the latter by means of 
an exploring electrode cut from the actual electrodes, allowance 
being made for the voltage absorbed in the electrolyte itself. The 
amount of energy absorbed in a complete cycle was got at by plotting 
the instantaneous value of the r.p. against the integrated value of 
the current curve up to the same point. The result in general is à 
closed curve somewhat similar in form to an iron hysteresis curve. 
With increasing frequency for about the same maximum coulombs, 
this cyclical curve gradually collapses, thus clearly showing that 
less energy is absorbed and ipsu farlu more is returned to the system. 
Thus, in a particular experiment made with a platinum-sulphuric 
acid cell, the percentage of the total energy returned to the circuit 
at a frequency of 142:5 was 40:8, the maximum coulombs per sq. m. 
of electrode being 0:474 x 10-8, while at a frequency of only 2:4, 
the percentage fell to 13:6, the maximum coulombs in this case 
being :800 x 10-3. In the limiting case, as the frequency 
is indefinitely increased, the closed curve would flatten to a 
straight line, and the cell would then be acting like a condenser, 
returning all the energy put into it. This relation between the 
frequency and energy absorbed holds good whether soluble or 
insoluble electrodes be used. In the latter case, for example, with 
platinum electrodes in a sulphuric acid solution, the greater 
reversibility at high frequencies may, perhaps, be ascribed 
to the fact that the products of electrolysis, hydrogen und 
oxygen, re-combine to some cxtent, and so return energy 
to the system. In the case of soluble electrodes, the in- 
creased reversibility at high frequencies is probably the result 
of there being small opportunity for diffusion to take place 
in the electrolyte, as suggested by Mr. Swinburne in the 
discussion. The subject is onc that has some practical bearing on 
the question of the corrosion of gus and water pipes by stray 
alternating currents. It used at one time to be thought that the 
introduction of alternating supply would do away with the corro- 
sive action of leakage currents, but Mr. A. P. Trotter, of the Board 
of Trade, quoted some rough experiments made by him, in which 
an alternating current of about ;,, ampere per sq. in. was sent 
across two lead pipes buried in moist soil, that must quickly dispel 
any such idea. It was curious to note how the corrosion on these 
pipes suddenly stopped at «quite definite lines at the back of the 
pipes— whether there is a limiting corrosive current density, or 4 
limiting P.D. is a& present not quite clear. The corrosion of lead 
by alternating currents is by no means negligible ; in Prof. Wilson's 
experiments, where dilute sulphuric acid was the electrolyte, a 
R.M.S. density of 0°0236 ampere per sy. cm. eats away metal at. the 
rate of 4:8 cms. a year at a frequency of 21:5 (the effect increases 
with increasing current density), but only at the rate of 2:6 cms. 
at a frequency of 92/5. To be sure, an equivalent direct 
current would account for as much as 70 cms, but a soluble 
metal like iron, which does not form ou its surface a more or less 
insulating coating such as lead would in time, is likely to be 
attacked to a greater extent than the latter, and the subject is 
well worth the consideration of electric traction engineers. Such 
experiments as would be of value from this point of view must, 
however, be made under conditions that approximate to practice ; 
the nature of the electrolyte, for example, is of paramount import- 
ance, sceing that the nature of the soil has been found to be one 
of the most important of the conditions that determine the extent 
of pipe-corrosion by stray currents. We hope that the utility, as 
well as the delights, of this fascinating subject will induce some of 
ihe energetic members of the Faraday Society to thrash the whole 
matter out to the bitter end. 

- The paper read by Mr. Cooper, on “ Alternate-Current Llectrolysis 
as shown by Oscillograph Records,” dealt, as its name suggests, 
mainly with the question of wave-form, and he may be said to have 
finally settled the controversial points raised by Mengarini and 
other investigators regarding the effect of polarisation in an 
alternating-current circuit, and the relation between the impressed 
E.M.F. and the resulting current, for no previous experimenters had 
the advantage of being able to obtain the precise information which 
is yielded by a Duddell oscillograph with &o much ease and readiness. 
It has been usually supposed that polarisation acts exactly like a 
condenser, This would be the case if the current kept the form of a 
eine curve, but although polarisation may rise as rapidly as the 
current giving rise to it, in the same way as a condenser is charged 
as rapidly as the potential difference applied to it rises, there is 
not a corresponding behaviour as the current falls. The polarisation 
docs not discharge itself rapidly; in fact, it is a slow process, con- 


sequently when the applied potential difference falls, the x.M.». of 
polarisation falls but slowly, because its fall depends upon voltaic 
action such as occurs in a yas cell, and this can only take place 
slowly under the circumstances. Therefore polarisation acts as a 


Curve of 
Applied Pressure 


Fic. 1. 


sort. of one-sided condenser, which is normal in charging but refuses 
to discharge, except slowly, until forced to by a reverse charge. 
Moreover, it acts as a leaky condenser; the higher the applied 
potential difference the greater the leakage, until finally the back 
E.M.F. rises no further, and visible decomposition takes place. 

If we take the curve of applied pressure as a sine curve and neglect 
resistance, the current curve must approximate to the form shown in 
fig. 1. If the electrodes get polarised up to the applied pressure, v, 
a current will flow as v rises, but it will become less and less as the 
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maximum is approached, and will become zero when v is a maxi- 
mum, because v will be balanced by the polarisation. Thus the 
current will be zero at the point a. As the pressure falls from m to 
N it will be below the E.M.F. of polarisation ; there will be excess of 
E.M.F. in the reverse direction to the applied pressure, and therefore 
a negative current will flow, but as it depends on voltaic action the 
current will be small, as indicated in the figure, we will suppose, 
by A B. But when the applied pressure becomes negative after the 
point N, it will be acting in the same direction as the residual 
polarisation, aud there will be a rapid rise of current. This will 
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wipe out the residual polarisation, after which the polarisation will 
reverse, and the current, after rising to à maximum, will fall to zero 
when v reaches a maximum negative value, so that this part of the 
current curve is something like B c p. The curve is then repeated 
in the positive sense, giving the curve A B c b E F fora complete 
wave. In the actual experiments the electrodes consisted of 018 
mm. platinum wires, 32 ems apart, projecting 2°0 cms into dilute 
sulphuric acid ; the frequency was 83. A very interesting selection 
from the oscillograph records obtained, was shown by Mr. 
Cooper on the screen, and. is reproduced in his paper. The current 
curves are of the same general form as shown in the above figure, not 
so noticeable at the lower pressures, but approximating very closely 
to the ideal form as the P.D. reaches about 1 volt and more, as will 
be seen from the two examples here reproduced (figs. 2 and 3). 

As the pressure is further increased the current become more and 
more like a sine curve, and the phase differences ultimately almost 
disappear. In the case of experiments made with sheet electrodes, 
the current curves were much more like sine curves; it is evident, 
therefore, that no experiments with alternating currents are strictly 
comparable unless similar electrodes be used. Some oscillograph 
records of the action of. an aluminium rectifier were also sbown by 
Mr. Cooper. Rectification was seen to begin at about 5 volts, and 
increased gradually up to about 53 volts, when it was complete. 
At some of the intermediate voltages it was very curious to note 
the little attempts at rectification in the wrong direction. 


THE CRYSTALLINE STRUCTURE OF ELECTRO-DEPOSITED COPPER. 


Prof. Huntingdon’s note on this important subject, and the 
beautiful and striking prepared specimens he showed in the micro- 
scope, evoked a great amount of interest. It appears that in Mr. 
Cowper-Coles's process for making copper wire clectrolytically 


822, 


THE ELECTRICAL REVIEW. [Vol. 57. No. 1,460, NOVEMBER 17, 1905. 


(already described in these columns), the metal is deposited ona 
rotating mandril, on which is scratched a V-shaped groove. The 
result is that the deposit parts very easily in the plane of the 
scratch, and thus can be drawn away from the cathode in the form 
of a kind of long ribbon. Prof. Huntington explains the line of 
cleavage as being due to the fact that the direction of the lines of 
crystallisation of au electro-deposited metal are the same as in a 
casting made on surfaces having the same inclination —i.e., the 
crystals form at right angles to the surface on which the deposit or 
the casting is made. It follows that when the crystals which form 
on surfaces more or less at an angle to one another meet, there will 
be want of continuity in the two sets of crystals, and a line of 
weakness will have been developed. To make this perfectly clear, 
Dr. Desch polished and etched for Prof. Huntington a piece of Mr. 
Cowper-Coles's copper deposit, and the effect of the scratch on the 
direction of the crystals of the deposit was thus made clearly 
apparent under the microscope. 

Another photo-mierograph shown was that of a cathode plate 
which had been deposited on a thin strip of clectro-deposited 
copper. The crystals of the original strip were seen to be continued 
in some cases in the cathode plate. The way the crystals followed 
the curvature of the strip was very apparent. 

Now that finished articles are being made electrolytically, the 
subject is one of some importance. Care will have to be taken to 
avoid sharp angles (as they are—or should be—avoided in castings), 
where articles, in which strength is of importance, are being 
deposited. Another photo-micrograph showed the effect of 
annealing electro-deposited copper. The long crystals of the 
deposit are completely broken up, and become largely twinned. 
This makes it clear how brittleness is removed, cither in castings or 
deposita, by suitable annealing; but, of course, noamount of annealing 
is of any avail where there is actual cleavage between the lines of 
crystals. When we find Mr. Rhodin contenging that crystalline 
structure has nothing whatever to do with these things, which, he 
maintains, can be more satisfactorily explained as being due to elec- 
trostatic action, it is evident that the whole subject of the structure 
of electro-deposited metals is one of fruitful interest,and it is 
surprising to tind how scanty has been the amount of attention 
devoted to it hitherto. Why, the genesis of such every-day 
phenomena as ‘“‘trecs” and “nodules,” on electro-deposits is not 
yet properly understood! Prof. Huntington’s interesting photo- 
micrographs should act as a stimulus and provoke further inquiry. 


HYPOCHLORITES. 


Mr. W. Pollard Digby had only a few m'nutes at his disposal to 
discourse of “The Relation of Stability to Electrochemical Effi- 
ciency in Hypochlorite Production," and his paper, a useful and 
timely contribution to what, as Dr. Rideal pointed out, was really 
the commercial aspect of a very difficult and complex problem, had, 
unfortunately, to be taken as read. That excellent bleaching and 
oxidising agent, known as hypochlorite solution is, it is now almost 
needless to explain, produced electrolytically on a considerable 
scale by the simple process of electrolysing cold brine in open cells, 
when the caustic soda formed at the cathode unites with the chlorine 
evolved at the anode ; the resulting unstable combination is the 
hypochlorite of the electro-chemist. In the first portion of his 
paper, Mr. Digby deals with the question of the efficiency of hypo- 
chlorite production, and the relations between that all-important 
funetion and the available chlorine present in the treated solution. 
Perhaps inefficiency would be a more apt word to employ, seeing 
that in practice rarely more than 18 per cent. of the chlorine 
present as chloride is converted into hypochlorite. Mr. Digby then 
proceeds to show that an important factor in determining the 
efficiency of the process is the stability of the solution, and for the 
sake of the latter most essential quality it is generally advisable 
to sacrifice much of the former, unless, of course, the solution pro- 
duced is to be used immediately, such as in the sterilisation of 
sewage affluents. By a stable solution is meant one which, if kept 
in closed amber-coloured glass bottles, will lose not more than 5 per 
cent. of its strength per annum, or which, when standing in an open 
tank, will only lose 0°5 per cent. of its strength in 28 days. 
Another important factor in determining the efficiency is the 
volume of the contents of the electrolysing tank or, put in another 
form, the ratio of storage to hourly output, and complications do 
not cease even here, for it is finally suggested that the presence of 
impurities—-notably, iron—has likewise an important bearing on 
the depreciation of hypochlorite. This opens out an almost 
unlimited field for the fancy of the speculator and the patience of 


the experimenter, which we may hope will be taken advantage of, 
nt least by the latter. 


PHYSICAL SOCIETY. 


AT the meeting held October 27th, 1905, Prof. J. H. Poynting, F.R.S., 
President, in the chair, a paper on “The Theory of Phasemeters " 
was read by Dr. W. E. SvwrNER.  Phasemeters are instruments 
of the dynamometer type for indicating the phase relations of the 
currents and potentials in alternating current circuits. With few 
exceptions they are made for use on multiphase circuits. Such 
instruments consist essentially of two sets of coils, of which one set: 
is fixed, and the other forms a single moving system which is not 
provided with any form of control. The currents in one set of coils 
are determined by the voltages of the main circuits; while those 
in the other set are produced by the circuit currents. With rare 
exceptions the magnetic circuits of phasemeters are air-circuits, 
containing no iron, so that the magnetic fields associated with them 
are weak, nnd the instruments in consequence are of somewhat 
delicate construction. There, however, appears to be no reason 
why the use of iron should be avoided in these instruments, and 


the author shows in the paper that the theory of the instruments 
is the same whether they contain iron or not, and however the coils 
may be arranged; that they can be calibrated by direct current 


. methods, although for use on alternating current circuits ; and that 


a new type of instrument, containing iron, conforms to the theory 
given. In all the cases considered, it is assumed (1) that the 
induction density at any point due to the current 4 in a fixed coil 
is represented by a F, where a is the instantaneous value of the 
current a, and Fis a quantity dependent merely on the coil and 
position of the point considered; and (2) that the principle of 
superposition holds, viz.: B = A; Fı + AgFg + AsFs, where Ay Aq A8 
are the currents in the three fixed coils, and the quantities F are 
functions of the positions of the point corresponding to these fixed 
coils. The author shows that these assumptions hold good even 
when the path of the lines of force lies partly through (suitable 
laminated) iron, and it is necessary to consider the effect of varying 
permeability and hysteresis. 

The main results of the investigation are :— 

1. Phasemeters for multiphase circuits are all equally accurate 
on balanced loads, provided they have been correctly calibrated 
and possess no faults due to purely mechanical causes. Their 
accuracy is not affected by variations in wave-form or in current- 
frequency. The calibration of the scale is affected by the number 
of coils used in the instrument, by the ratios of the ampere-turns 
used with these coils, by the distribution of the windings, and by 
the magnetic nature and properties of the magnetic circuits, espe- 
cially if these contain iron; but the accuracy of the indications is 
not dependent upon any of these considerations, if the working of 
the instrument is satisfactory from a mechanical point of view. 

2. Phasemeters can be simply and accurately calibrated for 
balanced loads by means of.a direct current method of test. 

3. The error of phasemeters on unbalanced circuits is generally 
serious for loads which are badly out of balance. The error, like 
that of a wattmeter, increases rapidly as the power factor of the 
load diminishes. It can only be reduced at the expense of com- 
plication in the instrument, by increasing the number of coils used 
in the fixed and moving systems, and by arranging the coils and 
magnetic circuits to be symmetrical in regard to one another. If 
the true power-factor of the load is cos $, the reading of the instru- 
ment is— 

cos $ + O sin 9, 


where 0 is the phase error due to the unbalanced load, and is the 
product of two factors, one of which is the maximum value of 6 


determined by the amount the load is out of balance, and the other 
* may have any value between + 1 and — 1,and determines whether 


the instrument reads high or low. i 

Prof. H. L. CALLENDAR described an “ Apparatus Designed for 
Measuring the Coronal Radiation during ‘an Eclipse." The coronal 
radiation was received by a mirror, giving an image of the sun 
approximately 1 cm. in diameter. The effective concentration of 
the rays at the focus was upwards of 1,000 times. The absolute 
recording bolometer was designed for the determination of solar 
radiation in absolute measure by the electric compensation method. 
The radiation admitted through a measured aperture of 3 sq. cm. 
was received on a blackened grid of fine platinum strips, 
arranged in such a way as to intercept the whole of the admitted 
radiation. The increase of resistance of the grid was automatically 
recorded by means of a Callendar recorder of the usual pattern. 
The intensity in absolute measure was determined by observing the 
value of the electric current required to produce the same rise of 
temperature in the grid as the radiation to be measured. Apart 
from its use for recording the variations of solar radiation, the 
instrument was intended for reducing to absolute measure the 
readings of the coronal thermopile. The coronal thermopile 
designed for the 20-in. reflector had a receiving surface consisting 
of 10 small rectangles of very thin copper, arranged in the circum- 
ference of a circle nearly fitting the image of the sun, so as to 
receive the greater part of the radiation of the inner corona. The 
copper rectangles formed the inner junctions of a series of thin bars 
of antimony and bismuth alloys, arranged radially on a very thin 
supporting disk of mica. The outer ends of the couples were con- 
nected by thin copper strips at the outer circumference of the mica 
disk. Tke pile was constructed in two halves of five couples each 
on opposite sides of the disk, and the two halves were connected 
either in series or opposition through a suitable switch to the 
galvanometer. The galvanometer employed was of the movable- 
coil type. A preliminary test of the apparatus with the thermopile 
directly exposed to radiation of known intensity, showed a deflection 
of nearly 25 cm. for one-thousandth of a calorie per sq. cm. per min., 
so that radiation one-millionth of full sunshine could be detected 
with certainty without using a mirror. When placed in the 
focus of the telescope, radiation one thousand times smaller 
than this covld be observed, so that, even if the intrinsic heat- 
radiating power of the corona were only one ten-millionth of the 
solar surface, it could still he measured to within 1 per cent. The 
essential point in the observations was to eliminate the variable 
effects of atmospheric radiation, for which a differential method of 
observation with the two halves of the pile was particularly suit- 
able. In taking observations on the corona, the motion of thw 
moon during totality was made use of to define the exact area of the 
corona corresponding to the differential reading. At the commence- 
ment of totality, the thermopile being centred on the sun, the 
inner corona on the eastern limb would be fully exposed, while 
ou the western it would be partly covered by the moon. At the 
end of totality the reverse would be the case. The difference of the 
readings would correspond to the radiation of the strip of the inner 
corona uncovered by the motion of the moon between the two 
readings. The area of the strip of coroha considered could he 
accurately determined from the times at which the readings were 
taken. 
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NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


(Continued from page 786.) 


New Jandus Lamp. 


We illustrate in fig. 108 the latest design of Jandus lamp, which, 
while retaining all the main featuresof the old pattern that has proved 
so successful, embodies further improvements so as to increase the 
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Fia. 108.—New Janpus Lamp. 


already long burning hours of the lamp and its lighting qualities, and 
to render all parts of the mechanism easy of access. The lamp is 
operated by a compound wound solenoid acting on an armature of 
nearly 3 lb. weight. The great inertia of this heavy weight, com- 
pared with the light mechanism in so many lamps, naturally acts 
somewhat as a fly-wheel in steadying small fluctuations of the light. 
The pull being vertical, the whole weight of the armature is avail- 
able to check small fluctuations. 1t will be noted that the total 
weight of the mechanism acts directly as a controlling force, and is 
therefore able to overcome any friction. In many lamps the weights 
are nearly evenly balanced one against the other, and although 
these weights all aid in producing frictions at the bearing points, 
only the difference in weights is available for overcoming this 
friction. A dashpot is mounted on one side, is totally covered in, 
and can be removed for cleaning without disturbing any other part 
of the lamp. 

The coils are baked, after treatment with a patent composition, 
and rendered thorotghly waterproof. They are tested while hot 
at eight times the working pressure, and we tnderstand that the 
shunt coils will stand 250 volts across the terminals of the lamp 
indefinitely without injury. By this arrangement of shunt, the 
need for cut-outs or other devices to break the circuit of the shunt 
coils is not’ necessary for ordinary series working. 

The Jandus Company still adhere to powerful shunt coils for 
series lamps (these coils balancing the arc voltage within one or 
two volts), and do not rely upon the use of series coils only for the 
regulation of the arc voltage. Series coils, whether assisted by 
weights or springs, depend for any balance the lamps may possess, 
only upon the lamp taking an. increasing current as the arc is 
lengthened, and the lamp can therefore never burn at an absolutely 
definite current. The series coils with their attendant springs or 
weights regulate only the position of the arc mechanism and not 
the length of the arc, and it is necessary that the lamps should 
break circuit and restrike before each feed to keep even an ap- 
proximate balance. 


As owners of the Jandus, Howard, Marks, and many other en- 
closure patents, the Jandus Company are in a position to give long 
burning hours, the present lamp burning for 200 hours at one 
trimming, without any blackening of the globe, flickering of the 
light, or explosions. The trimming is at the same time absolutely 
simple, and only one glass to metal joint is broken. The arc voltage 
is extremely high. A diffuser is fitted above the globe, and to this 
is added any one of an extensive series of reflectors. These, com- 
bined with the cleanliness of the globe due to a perfectly designed 
enclosure, result in a lamp of high light efficiency. 

The resistances may be either internal or external to the lamp as 
desired, and a variety of globes, reflectors, and cases are stocked, 
all being interchangeable upon the same lamp body. The current 
is fed through the patent gravity brush rings, and there is an entire | 
absence of flexible cords, or clockwork. The case is removable 
while the lamp is hanging in position, when the whole of the work- 
ing parts are accessible, and can be inspected without dismantling 
the lamp. 


‘Petrol Sets for Country House Lighting. 


The illustration (No. 109) shows a very compact little electric light 
installation recently carried out by Messrs. R. J. NICHOLSON AND 
Co., of 26, Cannon Street, Manchester, at a country house in 
Cornwall. "The plant consists of a 55-cell, 7-plate section storage 


Fia. 109, —PETROL SET FOR Country HoUsE LIGHTING. 


battery, a direct-coupled dynamo and petrol engine, and switch- . 
board. The petrol engine is of the two-cycle type, giving 4-B.H.P. 
at 1,000 r.p.m. The switchboard, which was built by Messrr. 
Nicholson & Co., is specially designed for installations of this 
description, and in addition to the usual instruments is mounted 
with & charge and discharge ampere-hour-meter. We understand 
that Messrs. Nicholson make a speciality of small country house 
plants for which their type of petrol engine appears to be 
very suitable. 


High Tension Telephone Switchboard. 


We recently inspected, by invitation of the STERLING TELE- 
PHONE AND ELECTRIC Co., a special telephone switchboard of unique 
construction, intended for use on telephone systems of which the 
lines run in the neighbourhood of power conductors carrying cur- 
rents at very high pressure. The principal object in designing such 
a switchboard has been to ensure the absolute safety of the operator 
from serious shocks, such as he would be likely to experience in 
using the ordinary type of board, should the telephone lines and 
high tension lines be by any means brought into contact. 

To this end, every precaution has been taken to insulate 
adequately all parts of the switchboard in such a manner that, 
even if the operator should be handling the apparatus at the 
moment of the trouble, his hands would never be within a distance 
of 3 ft. of any conducting parts connected to the lines. The line 
indicators are of the familiar type used in the Sterling Co.’s trac- 
tion telephone switchboards, and are fixed at the top of the board 
so that they cannot be tampered with. The replacement of the 
drop shutters, after a call has been attended to, is effected by pull- 
ing down a handle on the front of the board (see fig. 110). This 
handle communicates, through an insulating rod, with the replace- 
ment mechanism, which throws the shutter back to the nornal 
position. 


. connections to the normal condition. 
receiver are situated inside tbe board near the top, and communi- 
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The spring jacks of ordinary telephone switchboards are re- 
placed by special keys mounted on substantial bars at the back of 
the board (see back view, fig. 111), and are so!constructed that the 
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Fia. 110.—Front VIEW. 
Hian-Tl'eNSION TELEPHONE SWITCHBOARD, 


necessary connections from indicator to operator's set are made by 
the upward pressure of a small roller of insulating material. The 
method of applying this upward pressure is as follows :— 

The small rollers are fitted on one arm of a pivoted crank, the 
other arm being connected to an ebonite rod 3 ft. long; at the 
hottom extremity this rod terminates on one arm of a second 
crank, the other arm of which projects through to the front of the 
board, and terminates in an ebonite handle, numbered to corre- 
spond to the station it represents. 

At the bottom part of the board there is arranved an ingenious 
interlocking bar. The movement of pulling any handle forward 
has the effect of pulling the ebonite rod downwards, and, through 
the top crank, lifting the small roller above referred to, up towards 
the key. When the limit is reached, a small projection on the 
bottom crank engages with the interlocking bar, by which it is 
retained in position, ledving the operator’s telephone connected to 
the line of the party calling or required. 

When the conversation is finished the operator replaces the 
telephone on an automatic switch hook, which actuates mechanism, 
releasing any bandle which has been operated, thus restoring the 
The microphone and 


cate by means of flexible tubes with a special speaking tube 
terminal set made very substantially to represent a hand-combina- 
tion. The generator is also fixed near the top, inside the board, 
and is operated through a belt from a handle, whica is situated in à 
convenient position for the operator to reach it. 

On the top of the board there is provided adequate protection 
against lightning and leakage currents, whilst apart from the 
switchboard a special fuse board is provided, capable of breaking a 
circuit at from 7,000 to 10,000 volts. The wood-work of the whole 
board is of solid waxed polished oak, presenting a handsome 


appearance, 


Sambidge’s Electric Light Fittings. 


In the recently issucd catalogues issued by Messrs. H. W. SAM- 
BIDGE & Son, Birmingham Chandelier and Gas Fittings Works, 


Highgate Street, Birmingham, there are some very fine examples of : 


electric light fittings, including many excellent brackets, fancy 
pendants, hall lamps, cast pendants, table standard», and also plain 
dimp and dust-proof cast-iron fittings for screwing on to 4-in. gas 
tube, or with ceiling or back plate, and bulkhead fittings. In a 
supplementary list some choice designs of cast fittings in Lonis and 
Adam styles are illustrated. 

We select from these examples two representative small brackets 
which are designed on classic lines, are finely cast and chased, and 
finished in gilt colour. 'The standard shown is of Louis XV. period, 
and is a handsome and massive piece of work. Messrs, Sambidge 
have a London branch at 33, Percy Street, Tottenham Court Road, 
W. They will send copies of these new catalogues to consulting 
engineers, coutractors, or others who may require them for keeping 
on file for reference. The firm have been established in the gas 
and oil fittings trade for the last 50 years and more, and it is the 
most natural thing in the world that, recognising the important 


Fic. 111.— Back Virw. 


Fia. 112.— Lovis XV. STANDARD. 


position of electricity as an illuminant, they should also be cater- 
ing for requirements in that direction as well, bringing their lengthy 


BJ 


Fias. 112 anp 114.—SAMBIDÁF. "EMPIRE" BRACKETS. 


experience in artistic designing and economical manufacture to 
help in the production of such work at prices which are within 
reason, 


New Steam Tees. 


“When Found, make a Note of," is the title" of a booklet just 
received from Messrs. MELDRUM Bros., Lrp., Timperley, near 
Manchester, describing the firm's new registered design of 
steam tees. These represent a new departure, and one of 
some value in connection with the use of high pressure 
steam, Having experienced difficulty in obtaining wrought 
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steel tees and other fittings for the production of its steam- 
raising destructors, experiments were undertaken by the firm to 
determine the feasibility or otherwise of manufacturing such fittings 
from solid mild steel. The experiments are said to have shown 
very favourable results in high class and reliable tees, and the firm 
is now manufacturing and supplying any ordinary tee, cross or 
special block in mild steel. The special form of tee which we 


Fia. 114.—MELDRUM’S SPECIAT, Form or Ter. 


NA 


illustrate is recommended, as it takes up much less space than. the 
ordinary pattern. All flanges required on branches are turned all 
over from steel blanks, tapped and screwed on to branches, and the 
latter are thoroughly expanded and beaded into same. Messrs. 
Meldrum are prepared to manufacture, in any quantity, steel tees 
B any reasonable dimension in sizes up to 6 in. «team pipe, either 
o the British Engineering Standards Committee's tables of pipe 


flanges, or to customers! own dimensions. 


` , 


Switchboard Connections, 


Mr. ARCHIBALD CAMPBELL, of 27, Chancery Lane, W.C., is 
xupplying insulated switchboard — set-screw connections, the 
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Fra. 115.— DISTRIBUTION BOARD. 


principle of which will be understood from the accompanying 
illustrations. The back connections are controlled from the front, 


Lower Cable 


. fuses. 


and there are no wires in front of the switchboard. Tt is claimed 
that with this ingenious device (patents have been applied for) 
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Entrance for Cable 


Binding Nut ‘Insulating Cap. 
Heavy Washer Contact Screw. 
Screwed Tube. 


Double Screwed Nyt, 


Switch Hoard. 


Fic. 117.— SECTION or BOARD SHOWING Screw CONNECTION 
JN POSITION. 


short-cireuiting is impossible, that it is easily mounted, and that 
it is cheap, handy and practical. 
( To be continued.) 


——— ee 


COLLIERY AND MINING SWITCHGEAR FOR 


HIGH AND LOW TENSION ALTERNATING 
CURRENT SERVICE. bom "ta 


By A. M. RANDOLPH. 


(Concluded from page 726.) 


Above or. Underground (pillar type).—These motor-control panels, — 


as will be seen by reference to fig. 16 (p. 826), are similar in con-_ 


struction to the individual units composing the underground distri- 
bution * pillar type" of switchboard, except that the main carcase 
only of the unit is retained, bus-bar chambers not being required. 

The apparatus is all self-contained, the pillar being complete 
with oil circuit-breaker, ammeter, and junction boxes, &c. 

This pillar may be equipped with automatic oil switchgear or 
enclosed-type fuses, with a non-automatic control switch. In the 
case of small capacity low-tension motors, apparatus suitable for 
the control of two motors may be contained in one pillar. Equip- 
ments may be supplied in connection with this type for all voltages 
up to 3,000. .— l 3 

For small capacity motors with squirrel-wound rotors, up to 
50 H.P. and voltages to 550, the oil-immersed auto-starter switch- 
mecbanism and transformer are self-contained in the control box 
with the ammeter and fuses as shown in fig. 17. "The junction 
boxes are made as an adjunct to the control box, and may readily 
be omitted if desired, ordinary cable bushes being substituted. 

The operating handle for the anto-starter moves through pro- 
gressive positions, that is, from the “off” position, through the 
starting positions, to the running position. The design is arranged 


. so that the door of the control box cannot be opened unless the 


switch is in the “off " position. 

Provision is made for bolting the apparatus: complete to a wall, 
or it can be supported from the floor on suitable angle-iron pieces, 
so as to facilitate the removal of the oil tank. A similar type of 
control box to the above can be supplied, but is equipped with air- 
break switch with auto-starter in place of an oil-immersed switch 
and starter. : 

Fig. 18 illustrates a further type of enclosed motor-control box, 
which contains a quick-break knife switch, ammeter, and enclosed 
This box is suitable for the control of slip-ring or squirrel- 
wound rotor-type motors up to 600 volts; and can be supplied 
with or without junction boxes. 

It may be mentioned, incidentally, that in sub-dividing centres 
underground, distribution boards may be built up of a combination 
of the above control boxes, in which case each box will simply be 
provided with a quick-break switch, fuses and junction boxes. The 
combination and arrangement of these distribution boards being 
dependent upon the conditions obtaining. ; 

Automatic Oil Circuit-Breaker.—Fig 19 shows a Westinghouse 
three-pole, single-throw, double-break, automatic oil circuit-breaker. 

The principal features of design are:—The submersion of all 
live parts in oil; positive and direct action; inability to hold in 
closed position when a short circuit exists on the line; open 
position maintained by gravity; small quantity of oil; and the 
accessibility of the contacts. 

This circuit breaker is designed especially for switchboard 
service. The method of mounting it on the panels is clearly shown 


in fig. 16. 
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The operating handle, releasing trigger and automatic tripping 


mechanism are situated on the front of the panel, while the contact 
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Fic. 16.—THREE-PHASE  MoroR-coNTROL 
; PILLAR FOR ABOVE-GROUND OR UNDER- 
GROUND COLLIERY WORK UP TO 3,000 Vorrs. 


Fic. 17.— THREE-PHASE MoToR-coNTROL Box 
WITH STARTING SWITCH AND AUTO- 
TRANSFORMER, &c. (For squirrel-cage motora 


contacts engage with two stationary contacts, forming one pole of 
the breaker. Each stationary contact is supported by a porcelain 
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Fia. 18.—THREE-PHASE UNDER- 
GROUND MOTOR-CONTROL Box 
FOR CIRCUITS UP TO 600 Vor.Ts. 


up to 50 H.P. and 550 volts.) 


mechanism, oil-tanks, and supporting iron frame are on the rear of 
the panel. 
By means of levers, the operating handle is connected toa cast-iron 


Fig. 19.-- TvPE B AUTOMATIC OIL-BREAK CincuiT- BRRAKER. 


eross-bar, to which are fixed the movable wooden arms. To the 
lower end of the wooden arm is fastened a metal yoke with a 
conical contact on either end, and when the circuit is closed these 


insulator. The leads are brought to the terminals of the contacts 
within the insulator, forming an unbroken and continuous insulated 
conductor between the circuit and bus-bar. Each pole of the 
circuit breaker has a tank, in which its live metal parts are immersed 
in oil, each tank being entirely independent of the adjacent one. 
These tanks have a lining so formed as to reduce the quantity of oil 
required and to act as a barrier between the two stationary contacts, 
yet allowing ample space for the movement of the wooden arm 
with its contacts. This lining serves as an insulator and reduces to 
a minimum all danger of any arc flashing through the oil. 'l'he 
tanks can be removed independently. 

The circuit-breaker is automatically operated through a range of 
from 70 per cent. to 150 per cent. of the normal current. The 
tripping coils may be set to open at any current within the range 
given on the scale, by means of the adjusting screw at the bottom 
of the coils. As these tripping coils are energised by current from 
the secondaries of series transformers in the main circuit, the bigh- 
tension voltage is excluded from the front of the panels. 

One very important and desirable feature of this oil circuit- 
breaker is that it cannot be held in the closed position when an 
excessive overload or short circuit exists on any phase of the linc. 
To accomplish this two levers are provided, one placed within the 
other, and to the outer lever the operating handle is fastened, while 
the inner lever is connected to the mechanism of tho circuit- 
breaker. These levers under normal conditions move together, due 
to a trigger on the outer one engaging with the inner one. This 
trigger is directly acted upon by the tripping coils. 1f there is a 
short circuit or overload the core of a tripping coil releases the 
trigger, allowing the inner lever to return to the upper position, 
opening the circuit. The operating handle must be returned to the 
upper position before the breaker is again closed. Under ordinary 
conditions the handle and the inner lever are held down by a 
trigger secured to the bracket supporting the coils. "The breaker 
inay be tripped by hand by pressing the insulated button in tbe 
end of the operating handle, or by pushing up the core of the 
trippiug coil. . 

The- circuit-breakers can be supplied (subject. to minor altera- 
tions) suitable for installing in connection with pillar type of 
switchboards or motor control panels. 

[nstruments.—The types of indicating instruments usually pnt 
forward for colliery work depend to some extent upon the location 
and class of service of the switchboard upon which they are to be 
mounted. With the higher class of board such as illustrated in 
figs. 1 and 10 for power houses and sub-stations, the type “F” 
meter, similar to that shown in the figure, is specified, while for the 
pillar type of gear the type "C 1" meter is put forward. 
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The two types of meter are equally reliable. They are both 
entirely dead-beat and neat in design. The type * C 1" meter can 
be used for either a.c. or D.C. service, while the type “ F” meter 
is designed for a,c. alone. 

Junction Bores.— These are specially constructed, and, where 
necessary, provision is made for earth connections, 80 that the 
continuity of the earth shield or lead covering of tlie cable may be 
maintained throughout the system. 

Conelusion.—Some of the above designs are by no means final, as 
this class of apparatus is more or less in a state of development. 
The British Westinghouse Co. have already—as a matter of fact— 
various improved patterns under consideration. 


OUR LEGAL QUERY COLUMN. 
[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, dc., 
may be made. Answers are furnished by a duly qualified lawyer, 


but the Editors cannot undertake to be responsible for the accuracy of” 


the views which he may express.] 


“ TROUBLED” writes: “ Some little time ago I quoted through the 
builder for the lighting of a house. It was just a common or 
garden job in Simplex conduit. It was accepted, and I also got the 
bells. Whilst we were doing this, a battery was thought desirable, 
and a Hart 180 ampere-hour was quoted for. This was accepted, 
and all went well till an engineer on the part of the Corporation 
was called in. Then came trouble. He would not pass the bell 
work because all the wires were not wrapped with black tape in 
two layers under the staples. The wire was English D.C.C. 
and I.R. Then he wanted them in casing in the roof and under 
floors. Now, with the lighting, Simplex won't do, and it's in a 
wooden house, not under plaster. Then he won't have a Hart 
battery, and has persuaded the owner to object. Won't have any- 
thing that is done, in fact, and wants what we have not done. We 
pointed out that nothing exceptional was said when we quoted, and 
we intend going on in the usual way. We should be glad to be 
advised as to what course to adopt." 

*.* From the statement of facts upon which “Troubled” relies, 
it is not altogether clear what right the engineer in question has to 
interfere, or to dictate in what manner the work shall be carried 
out. In all the circumstances, he should simply proceed with and 
complete the work to his satisfaction. If any question is raised 
hereafter as to whether that work has been properly done, he (or 
his customer) will be in a position to plead that the requirements 
of the engineer were unreasonable, and should not have been made. 


THE ELECTRICAL FROISSART CHRONICLES. 
(With some apologies to Bir J ohn, and more to “ F. C. d.") By Ibid. 


No. I.—TnHk SECRET OF THE GUILD. 


IN order that ye may the better comprehend that which 
cometh after I will set down here some account of the way 
in which these people (the English) are ever striving and 
scheming amongst themselves, for if when they come to an 
Union they stand, it is at a Division that they move for- 
ward. So that, beside the palace appointed as a place of 
meeting for the princes and nobles of the country, there are 
many other halls and palaces, and to each of these a purpose, 
either of rhetoric or meditation. One of these is called the 
“ Atte Home” and beareth for cognizance the motto “ Otium 
cum Dignitate "; and furthur toward the fields (of St. 
Martyn’s) is one newly built, for the purpose of housing all 
the Furniture of war, and hath inscription ** Nec Marte sine 
Arty” ; hard by is the temple of the Ascetiks, where is dis- 
coursed the practise of Economy ; and many others, in each 
of which some special matter 1s wrangled over and written 
down, for the furtherance of I know not what. There is 
talk of building yet another palace, not far from these, for 
the Councillors of the Count of London ; thereon it is said 
" Colum, non animum mutant qui trans mare currunt : ” 
this is to me a dark matter, for this Count, a man, as it 
seems of great power in their country is never seen abroad, 
and no one can tell where he dwelleth. 

The end of all these meetings and meeting places is not 
plain, and in particular the purpose of the club (as they say 
" They have been clubbed together") or Guild of the Elec- 
triks is hard to come at. These Electriks, indeed, though 


they are a numerous and powerful sect, have not yet a palace 


for themselves, but meet in another till such time as one is 
built. Now these are, as I think, the chief magicians of 
the realm, and their magic is very evident on all sides. 


- ferences. 


Some of the things they do I will now tell you, which ye 
would by no means believe had I not said they are done by 
magic. (In English “ s'worked by 'lectrissety.") 

Thus, if one would send a message to & man that is far 
distant, it is done on this wise. I, that am in London, enter 
the house of a magician, and, with respectful mien, waiting 
until the servants of the magician shall give me leave, make 
known to them the message. The magician afterward 
sendeth it by his craft to the house of another magician, at 
Breitholm where is my friend, or to Dattersea, or even 
further. There it is faithfully inscribed with charcoal upon 
a parchment, and delivered to my friend by a lad trained 
thereto, with the dignity befitting his office. And all this 
for one: or two groats. Another great magic of theirs is for 
the making of light ; to do this will they place in the castles 
of the nobles and also in the streets and ways, balls of glass, 
some small and some great; and, by joining these with 
ropes to their houses of magic, give the light of many 
torches. 

. Now I have often tried, and examined one of this Sect or 
Guild, to find out the nature of this magic. But they 
assure me that it is not known, no, not even to the youngest 
student. This I find is so with all of them, and it seemeth 
a point of honour to keep the matter secret. And indeed, 
such a thing is well to be understood, for I deem that much 
of their power hangeth upon this same mystery. 

I have before shown how the government of this land, as 
of others, is managed by the Inner Circle, into which it is 
hard to enter. Now these magicians have so great a power 
over the Inner Circle, that they will take a man thence from 
the outer circle without that he change either rank or 
station. Wherefore it is to be understood that they add to 
their power by this secresy. 

As with the other Guilds, the chiefs of this Guild are 
wont to meet together from time to time at one of the 
Palaces to hear a discourse or thesis by one of their number, 
and afterward to tell him of the errors he maketh therein. 
Nor is it very difficult for one of good repute, bearing arms, 
and also a voice, to have permission to attend at these con- 
Even those who make publik the whole matter 
have leave to sit with them. But hereby is their secret in 
no wise disturbed for they speak in some foreign-like tongue, 
as Greek or Italics, such that it cannot in any wise be under- 
stood of those not in the secret of the Guild. Moreover, the 
very words of their speech have a hidden, as well as a 
common meaning. Their word -Electrik is from a Greek 
Electron, Amber, meaning, as I suppose, Yellow, which hath 
a political signification. Because of this hidden meaning, 
the work of the chroniclers is of no effect, and when they 
would go farther, and translate their writings, they become 
a matter of mirth to all the Electriks. Yet will those who 
employ their magic hotly bandy words as to the quality 
thereof, and how great a sum they shall pay for it ; but I do 
not think it availeth them much. 

In this Guild, as in all others, are degrees of learning ; I 
am told that those of the Inner Circle have the power of 
changing base metals, such as iron and copper, into gold ; 
this much at least is certain, that men will put much gold 
into their hands and’ receive it back as copper. But this 
power of transmutation extendeth not to the outer circle. 
I am also told that the members of the Guild are divided 
into three principal grades, or steps. The highest of these 
are the Thinkers, who are principally concerned in the secret 
processes of the Guild. Next come the Talkers, who make 
known to the publick people as much as is good for them. 
Lastly, the Workers, who labour to get them sufficient to pay 
the dues of the Guild. Now, it 's not the custom of the 
Thinkers to talk, neither is it usual for a Talker to mar the 
flow of his information by so long a pause that one may 
therein interject a question ; wherefore, it is of the Workers 
that the most information may be had. Howbeit, they all 
unite in saying of their magic, thát they know not what it 
is; wherefore I desire to see and hear more of their doings, 
for that which is so carefully guarded must indeed be of 
great value. ! | 


Lowestoft Tramways.— By a mutual arrangement, with 
the Assessment Committee, the rateable value of the Corporation 
electric tramway undertaking has been reduced from £343 to £35). 
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NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


1 N 


22,037. ‘Electric switch (two-way or more) for motor-cycles, cara. stationary 
combustion engines and the like." W. A. Ewsank and F, W. BARNES. 
October 30th. 


22,001. ''Improvements in and connected with folding-up telephone 
stations." H. OPPENHEIMER. (Aktien-Gesclischaft Mix & Genest, Germany.) 
October 30th. ; 


* 22,086. ‘ Improved candlestick which can also: be used for electric lighting." 
E. Brown. October 30th. 


22,09. *''Improvements in or connected with life-guards on - tramway 
vehicles, either in combination with sanding gear magnetic or rheostatic 
brakes, or independently thereof." M. Cummins. October 30th. 


22,119. ‘ Improved method of controlling lifts electrically." B. M. T. 
Boppam. October 30th. 


22,121. “Improvements in actuating devices for magneto-ignition apparatus." 
MAGNETZUNDER-GESELLSCHAF1 UNTERBERG & CLE. (Date applied for under 
Patents Act, 1901, February 28th, 1905, being date of application in Germany.) 
October 30th. (Complete.) 


22,130. ‘“‘ Improvements in the manufacture of magnetic materials." R.A. 
HaprikLp. (Date applied for under Patents Act, 1901, June 8th, 1905, being 
date of application in United States.) October 30th. (Complete.) 

22,132. '*Improvements in electric arc lamps.” W. J. Davy. 
30th. 


22,139. “Method of and means for treating material such as foiled paper, 
foiled parchment and the like, so as to render the same more suitable for 
electrical purposes," G. F. MANSBRIDGE. October 31st. 


á 22,149. “Improvements in telephone receivers." J. McMILLAN. October 
1st. 


22,195. “ Improvements in braking polyphase induction motors." R. BRAUN. 
October 31st. 

22.197.  ''Electrícal safety device against burglary.” 
Oct . ber 31st. 


22,194. “ Improvements in contact apparatus for electrical igniters." C. A. 
Dav. (Fabrik Elektrischer Zunder G.m.b.H., Germany). October 3lst. 


22,231. ''Improvements in apparatus for controlling the supply of electrical 
energy from alternating current electric generators to alternating current 
electric motors." R. 8. McLeon. October 31st. k 


22,201. ‘*Improvements in systems of electric distribution employing 
rectifiers." THE British THoMsoN-HousToN Co., LTD. (The General Electric 
Co., United States.) October 3lst. 


22,262. ‘* Improvements in alternating current dynaino-electric machines.” 
Tur BnirisH. THomson-Hovston Co., Lro. (The General Electric Co., 
United States.) October 3lst. 


22,263. ‘‘Self-testing safety code for telegraphing and cabling.” C. J. 
MITCHELL. October 31st. 


,22,2290. ‘Improved combination gear applicable for speeds, starting and 
lifting power and other electrical and mechanical purposes." W.H. W. Lucy. 
November Ist. 


22,314. Improvements in or relating to the electrical production of heat for 
cooking and other purposes." A. F. Berry. November Ist. 


22,34. '' A method of auto-regulation for dynamo-electric generators subject 
to fluctuations in speed." H. Wrionr. November Ist. 


22,343. ''Improvements in transformers reactances and the hke." THE 
British THomson-Housron Co., Lrb. (The General Electric Co., United 
States.) November 1st. 


22,348. ''Improvementa in or connected with starting and driving mechanism 


suitable for use with gas engines, electromotors and other engines." C. BAXTER. 
November Ist. 


* 22,353. “Improvements in or relating to electric incandescence lamps with 
metallic filaments.” W. P. THompson. (Deutsche Gasglühlicht Aktien-Ges. 
Auerges) Germany. November Ist. (Complete.) 


22,857. “ An improved electric signalling system for railways." A. GARDINER. 
November Ist. = 


22,404. ‘‘Improvements in electric incandescent lamps." 
November 2nd. 


22,419, "An improved form of electric-magnetic mechanism for giving a 
signal, actuating & switch or the like under certain pre-determined conditions of 
current flow in an electric circuit or circuits." MH, PiERsSON, November 2nd. 


22,150. “Improvements in electrical measuring instruments." C. A. WEST. 
November 2nd. 


22,160. ''Improvementa in electrodes." M. Yasupa. (Date applied for 
under Patents Act, 1901, January 21st, 1905, being date of application in United’ 
States.) November 8rd. (Complete.) 


22,172. “ An improvement in and relating to electric lighting." J. Boiron. 
November 3rd. 


_ 22,505. ‘An improved weatherproof combined watch holder and electric 
light for use on motor and other vehicles, the same being applicable for holding 
a speedometer, mileometer or the like." A. T. HAWKES. ovember 3rd. 


22,9531. ‘* Apparatus for wireless transmission of telegraphic, telephonic and 
autographic inessages by Hertzian waves." G. Pansa. (Date applied for under 
Patents Act, 1901, November 4th, 1904, being date of application in France.) 
November 3rd. (Complete.) yc 


22,578. '' Improvements in cornection with trolley-heads employed upon 
electrically propelled vehicles." M.'P.M'Laren. November 4th.. 

22,585. ''Improvements in electric switches." THE Exvecrnic IoNiTION Co., 
Lro., and F. H. HarL. November 4th. (Complete.) 

22,620. “Improvements in and relating to electric meters." THe BRITISH 
TRosxsoN-HovsroN Co., Lro., and F. HoLpEN. November 4th. 


22,6022. “Improvements in electric switches." F. MiLLiNGTON and A. H. 
MILLER. November ith. 


October 


E. A. D'URBINO. 


H. Kina. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 


Tuo»xPsoN & Co., 322, High Holborn, W.C., and at Liverpool, price, post 
free, Ud. (in stamps). 


1904. 
TRANSMISSION AND DISTRIBUTION OF ELECTRIC Power. Kruyswijk. 18,C87. 
August 20th. 


BLectro-MaGNets Having POLARISED ARMATURKS For USE IN APPARATUS 
OPERATED BY ALTERNATING CURKENT. Hommel, (Date applied for under 
International Convention, December 21st, 1903.) 19,923. September 15th. 


MauNEIIC WHEELS OR ELECTRO-MaGNETIC Motors. Everett and Newten. 
19,979. September 16th. 


Errcrkic TELEGRArHY. Muirhead. 20,009. September 16th. 


Dinamo Erectaic MacHiNks, Carolan. (General Electrice Co.) 
September 23rd. 


Evectnic Heat ALakMs. Bill and Bill. 21,966. Octoler 12th. 


20,749. 


ErLEcTRICiTY Meters. Chamberlain & Hookhain, Ltd., and Holden. 99,106. 
October 21st. | \ 

CONTROLLERS FOR ELEcTRIC Circuits. British Thomson-Houston Co., Ltd. 
(General Electric Co.) 22,903. OctoLer 24th. 

Means FOR Usk IN CONNECTION WITH Ernkcruic MOTORS AND CENTRIFUGAL 
SEPARATORS OR OTHER APPARATUS DRIVEN BY SUCH Morors. Scott and 
Williamson. 24,879. November 10th. 

Sfstews or ELEcTRIC Morok CONTIOL A*D ÁrPARAUS THEREFOR. British 
Thomson-Houston Co., Ltd. (General Electric Co.) 24,700.: November lith. 

INSTRUMENTS FOR DETECTING AND MEASURING ALTERNATING ELECTRIC CURRENTS. 
Fleming. 24,850. November 16th. 

ELECTRICITY Meters. Capito. 24,857. November 16th. 

ELE TRO-MAGNETIC SPEED CHANGING AND REVERSING Devices. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 24,876. November 16th. 

BrusH-HoLDERS For DvNAMO-ELECTRIC MACHINES AND ELECTRIC Motors, 
Moore and Bourne. 25,463. November 2&rd. 

MANUFACTURE OF AN INDESTRUCTIBLE FILAMENT FOR Gas AND ELECTRIC Lamps 
ron LIGHTING AND HzaTiNG Purposes. Michaud and Delasson. 21,701. 
December 19th. 


ee SEPARATORS. A. Goodwin and W. J. Hollidge. 20,877. September 

th. : 

DYwAMOo-ELEcTRIC MACHINES. British Thomson-Houston Co., Ltd., and R. C. 
Clinker. 21,902. October 11th. 

ELECTRICAL MEASURING INSTRUMENTS. G.C. Fricker. 23,097. October 96th. 

ELECTRO-CaPILIARY APPARATUS. J. T. Armstrong and A. Orling. 23,100. 
October 26th. 

ELECTRIC CowrROL SYsrTEMS PARTICULARLY APPLICABLE TO ELECTRICALLY- 
HEATED AND PaoPELLED VEHICLES. British Thomson-Houston Co., Ltd. 
(General Electric Co.) 28,816. November 3rd. 

Evecraic DEVICE ADAPTED FOR CIRCUIT CLOSING, IND'CATING POWER TRANE- 
MITTING, AND OTHER Prrrosks. G. L. Anders and M. Byng. 28,971. 
November 5th. 

ELECTRIC TIME SwiTCH OR Contactor. F.W. E. Jones. 24,080. November7th, 

ELECTRO-MECHANICAL SYNCHRONISATION APPARATUS. B. Bonniksen. 21,32. 
November llth. 

ELECTRIC BREAKERS OR INTERRUPTERS AND MEANS FOR OPERATING JHE SAME. 
A. L. Davis. 24,900. November 16th. 

Ignition PLUGS For INTERNAL CombBustion ENGINES. J. T. Taylor and 
W. Lawson. 25,235. November 2lst. - 

Vapocr Evecrric Lamps, RECTIFIERS AND THE LIKE. British Thomson-Houston 
Co., Ltd. (General Electric Co.) 25,276. November 21st. 

Evecrric LIGHTING OF BRaiLwavy CARRIAGES AND THE LIKE. O. Imray. (J. 
Denham.) 25,524. November 28rd. 

SYSTEMS OF CONTROL FOR ELECTRICALLY OPERATED Doors. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 25,680. November 24th. 

SEALS FOR Vacutm Tubes. British Thomson-Houston Co., Ltd. (Genera 
Electric Co.) 25,634. November 24th. 

ELECTRIC PROJECTING Lamps CHIEFLY FOR ENLARGING AND PROJECTING LANTERNS. 
L. Kamm. 25,708. November 25th. 

Dynamo-Evectric MacHiNES. British Thomson-Houston Co., Ltd. (General 
Electric Co.) 25,730. November 25th. 

APPARATUS FOR THE DISTRIBUTION OF ELECTRIC CURRENT. C. W. Atkinson. 
25,908. November 28th. 


ELECTRIC FIRE ALARM AND LIKE Circuits. M. A. Abrahmson. 28,889. 
December 30th. 


1905. 


Twin on DovBLE Carson Arc Lamps, Veritys, Ltd., and Worsley. 534. 
January llth. 

INSPECTION COVER FOR SEWERAGE MANHOLES AND LAMPHOLES, ALSO CHAMBERS IN 
CONNECTION WITH Gas, WATER, ELECTRICITY OR SIMILAR Works. Butt. 
760. January l4th. 

ELECTRODES FOR Arc Lamps. Lake. (Compagnie Generale d'Electricité) 
1,507. January 25th. = 

PRINTING TELEGRAPH BysTEMS, Page. (Swift.) 4,957. March 9th. 

METHODS OF INSULATING ELECTRIC CONDUCTORS. British Thomson-Houston Co., 
Ltd. (General Electric Co.) 5,370. March 14th. l 

ELkcrRi0 Warr SToPr-MorioN MECHANISM FoR Looms. Whitney. 6,987. 
April 3rd. 

ELECTRIC SToP-MorioN MECHANISM FOR LOOMS AND OTHER TEXTILE MACHINERY. 
e (Date applied for under Patents Rule 9, April 3rd, 1905.) 6,9874. 
April 3rd. 

EARTH Gatvanic CELLS. Jahr. (Date applied for under Patents Rule 9, April 
Srd, 1905). 7,0064. April 3rd. : 

LirTiNG MAGNETS. Eastwood. 7,707. April llth. 

MEANS FOR NEUTRALISING Static ELecrnricity. Chapman. 10,694. May 22nd. 

TRANSMITTERS FOR WIRELESS TELEGRAPHY. Thompson. (Gesellschaft für 
drahtlose Telegraphie m.b.H.) 10,710. May 22nd. 

ELECTRICAL IGNITERS FOR Explosion Motors. Mann. (Date applied for under 
International Convention, July lith, 1904.) 12,590. June 17th. 

REGULATING MECHANIAM FOR ARC Lamps. Breckie. 18,681. July 8rd. 

METHODS OF REGULATING ALTERNATING CURRENT DyNAMO-ELEcTRIC MACHINES. 
Allgemeine Elektricitats Ges. (Date applied for under International Con- 
vention, July 15th, 1904.) 14,567. July 14th. l - 

ErEcrRic Heaters. British Thomson-Houston Co., Ltd. (General Electric 
Co.) 408. January 9th. 

METHOD OF COMPOUNDING ALTERNATING CURRENT MacHINES. G. Sautter, E. 
Harle and J. Rey. (Date applied for under International! Convention, 
February 4th, 1904.) 1,430. January 24th. 

APPARATUS FOR THE AGITATION OF SOLUTIONS AND THE LIKE USED IN ELECTRO- 
DEPOSITION OF ALL METALS. Wood and Oaksford. 2,001. February Ist. 
DvyNAMO-ELECTRIC MACHINES.  Lapeyrade. (Date applied for under Inter- 

national Convention, March 17th, 1904.) 5,582. March 16th. 

ELECTRIC TELEGRAPH APPARA2UR AND DEVICES FOR INDICATING AT A DISTANCE 
THE PosITION OF A POINTER NEEDLE OR THE LIKE. Usener. 8,168. April 17th. 

WIRELESS TELEGRAPH TRANSMITTING APPARATUS. Shoemaker. (Date applied 
for under Patents Rule 9, April 27th, 1905.) 8,890a. April 27th. 

TELEPHONE CURRENT RETRANSMITTING AND REINFORCING APPARATUS. Kingsbury. 
(Western Electric Co.) 11,606. June znd. 

WORKING OF SINGLE LINES OF RAILWAY ON THE ELECTRIC STAFF OR OTHER 
ELECTRIC SystEMS. C. M. Jacobs. 494. January 9th. 

DEVICES FOR USE IN CONTROLLING POLYPHASE AXD MONOPHASR ALTERNATING 
CUBKENT Motors. Siemens Bros. & Co. Ltd. and H. Berry. 1,281. 
January 23rd. 

STARTING SWITCHES FOR ELECTRIC Motors. W. A. Clatworthy, A. Holmes, 
J. H. Holmes, W. Holmes and E. Holmes. 2,190. February Srd. 

ELECTRICALLY HEATED CURLING Tones. J. Maclean. 2,995. February lith. 

ELECTRIC CABLES. W.S. Smith and W. P. Granville. 10,047. May 12th. 

SINGLE-PHASE ALTERNATING CURRENT Motors, Allmanna Svenska Elektriska 
Aktie-Bolaget. (Date applied for under International Convention, Septem- 
ber Lith, 1904.) 10,304. May 16th. 

ELkcrRic Anc Laars. W. S. Weedon. (Date applied for under International 
Convention, May 20th, 1904.) 10,558. May 19th. 

CanBoN HoLDERS F.R Arc Lamps, Siemens Bros. & Co. Ltd. (Siemens 
Schuckertwerke G.m.b.H.) 11,169, May 29th. 
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No. 1,461. 


. ELECTRIC FIRE RISKS. 

AN inquiry was held in London by the City Coroner on the 
10th inst. respecting a fire which broke out at Albert 
Buildings, 49, Queen Victoria Street, on the 5th inst. 

The jury returned a verdict to the effect that the fire 
broke out in the basement of the buildings near the well of 
the lift, atid was probably caused by a short-circuit. They 
recommended, among other things, that all electrical wires 
throughout the building should be enclosed in metallic 
tuhes. — 

When there is reasonable proof that electricity hes 
caused a fire, we do not hesitate to publish the fact; we 
never have attempted to minimise the risks attending 
inferior electrical work. We are, in fact, in entire agreement 
with the prefatory note in the rules of some of the fire offices 
to the effect that with properly carried out electrical work 
there is practically no fire risk at all; but when proper pre- . 
cautions are not taken, risks are necessarily run. 

We have read several accounts of the inquest, and are 
indebted to the courtesy of the City Coroner for a copy of 
the most complete report of the proceedings that we have 
Having carefully perused this, we find absolutely no 
evidence recorded to show that the cause of fire was electrical. 
It is pos-ible ; but there is nothing in the printed reports 
to justify the verdict that the fire “was probably caused 
by a short circuit." 

Four witnesses believed the outbreak to be due to a short 
circuit, or to the fusing of the electric wires; but the 
belief of .a witness in a case of this kind means simply that 
he does not know to what else to ascribe the cause of fire. 
The second oflicer of the London Fire Brigade gave it as 
his opinion that the fire was caused by a short circuit, or 
by a light being thrown on a collection of rubbish in the 


seen. 


basement ; and he considered the building a very dangerous . 
one. 

Col. Fox, chief officer of the London Salvage Corps, said 
the basement was in a disgraceful condition, being littered 
with rubbish which would smoulder for hours. He said 
that people were frequently smoking in the building, and 
added that a cigarette when thrown down smouldered, while 
a cigar invariably went out. 

Now, it is a very common thing for a clerk to enter an 
office building smoking ; and to throw down his cigarette on 
entering the lift. It is no less usual for him to light his 
pipe or cigarette in the lift when leaving the office. In 
view, then, of the fact that the bottom of the lift was 
“littered with rubbish which would smoulder for hours,” 
what is more probable than that it had been so doing 
as the resuit of a dropped cigarette end or a half-burnt 
match ? 

This, in the absence of more definite data than is contained 
in the published reports of the inquest, is at least as probable 
an explanation as that the electric wires short-circuited. We 
have heard of so many fires alleged t» have Leen caused by 
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electricity, when it has been known that the wires in the 
region of the outbreak had never been alive at all, that we 
have become sceptical. 

And what of the jury's recommendation, that all the 
wires in the building should be encased in metallic tubing ? 

A piping system of wiring properly carried out is perhaps 
as safe a system from a fire-hazard point of view as it is 
possible to have, but who is to be responsible for its being 
properly carried out? A bad piping installation is much 
more dangerous than a good one where casing is used. - 

The fact of a building being insured against fire does not 
render it fireproof. All it means is that the fire insurance 
company is satisfied with its speculation. It pockets the 
premium and takes the risk. When the building burns 
down, it pays up more or less cheerfully. Loss Of life does 
not matter,as human beings are not scheduled in the fire 
policy as valuables; and it is an easy matter to replace a 
clerk or a workman. ' 

Still, someone ought to be responsible. 

The payment of claim by the fire office does not settle the 
matter. Under the new Home Office Regulations, which we 
presume are in force, although issued tentatively, the pro- 
prietor is responsible for the safety of his electrical installa- 
tion ; but these regulations do not apply to ordinary lighting 
installations, as they do not carry a pressure of 250 volts 
and over. 

But bad work on low voltage circuits is more dangerous 
than good work on high voltage ; and if a fire, resulting 
in loss of life, should occur as a consequence of defective 
electrical work, no matter what the voltage, it ought to be 
required of the owner to show that he had taken reasonable 
means to ensure safe work, and had not merely accepted the 
lowest tender and trusted entirely to the contractor. 

We consider that periodical supervision of electrical insta!- 
lations is very impertant. It appears to be assumed that, 
becanse a new installation has been inspected by the fire 
office expert, and passed by him as satisfactory, exten- 
sions can be made from time to time without any further 
supervision. Wecould point to installations which have been 
erected under the supervision of consulting experts who have 
made fire insurance requirements a special study, instal- 
lations which have been carefully inspected-by the chief 
officer of a leading fire insurance office, and referred to as 
model installations, but which at the present time are anyth'i g 
but safe from an outbreak of fire. Additions are mads to 
installations from time to time, intended in ‘the first 
instance to be of a temporary nature, but which more often 
than not become permanent. Apart from any other con- 
sideration, it is certainly very unfair to contractors and 
consulting engineers that, after having crected or designed 
installations on the very best and most approved lines, future 
extensions should, witout any supervision, be carried out by 
the electrician in charge, who is very frequently a wireman 
who has worked on the original installation. In the event 
of any trouble arising from fire or otherwise, the consulting 
engineer or contractor naturally gets the blame, and the fire 


office is called upon to cover a loss due to bad work which it 
had never accepted or insured. 


Otr contemporary, Gas and Oil Power, 
whose figures on this subject we had 
occasion to criticise in our issue of 
November 3rd, makes some remarks in its current issue in 
reply to our criticisms." 


Suction Gas 
Plant. 


It proceeds to quote the article in question, and even 
honours certain sentences with italics. Jt does not, how- 
ever, say anything to refute our contention that the figures 
given in the tables as the “cost generated in pence per 
brake-horse-power -from gas engines" with suction gas 
plant, representing, as they do, only the cost of the eoal fed 
into the hopper of the gas producer, are no criterion what- 
ever of the total cost of a brake-horse-powcr-hour generated 
by such a plant. 

We have said, and still contend, that before any com- 
parison can be made between motors supplied from public 
mains and gas engines fitted with suction gas producers, 
one must take into consideration the interest on capital, 
depreciation, repairs, attendance, and so forth, in each case. 
An attempt is, made, it is true, in the last issue to make 
amends for some of these omissions, and a 50-H.P. plant 
is taken as a basis, running at 80 per cent. of full load 
for 2,700 hours per annum. Now such conditions 
are, of course, very favourable to the plant in question—as, 
indeed, to any source of motive power—and even -after 
adding the cost of repairs and attendance, as well as 
stand-by losses and other items which are not mentioned, a 
suction gas plant of this size with such an excellent load 
factor is bound to show in a favourable light ; but for small 
factories, and also for large ones, where the power has to be 
transmitted to many machines whose use may be inter- 
mittent, no figures cau possibly be brought to prove the 
superiority of this system over electric motors taking supply 
from public mains, provided the cost per unit is reasonably 
low. Our esteemed contemporary is gracious enough to 
admit that it does not wish to attack the electrical industry. 
We, on our part, with at least equal truth, wouid assert that 
we have no desire to criticise the plant which Gas and Oil 
Power has set itself the task of championing. Our simple 
contention is that the figures quoted are valueless in them- 
selves as a basis on which to judge the merits of this system. 

For certain powers, and under certain conditions of working, 
there is no doubt a big field for suction gas plant, but the 
results will certainly not under the most favourable circum- 
stances be as cheerful as one is led to believe from a casual 
glance at the tables in question. 

On the question of the cost per B.H.P.-hour with town gas, 
our contemporary makes much of the little gas engine we 
quoted, and through an over 1apid survey of our remarks has 
fallen into the error of believing that we gave its consumption 
as 30 cb. ft. of gas per B.H.r.-hour. This it considers a low 
figure, but as its average load was, as we stated, only about — 
two-thirds of full-load, this figure should be 45. But even 
at 30 cb. ft. per B.H.P.-hour, our contemporary seems sur- 
prised that in two years the motor which replaced it has not 
paid for itself. The only reason is that the, plant was not 
run for a sufficient number of hours per year to do so. 

It was not, however, on this basis, as Gas and Oil Power 
erroneously states, that we pointed out the absurdity of 
taking 18 cb. ft. per B.H.P.-hour as an average figure for 
the consumption of town gas by engines in general. Our 


contention was based on the fact which cannot be denied, that 


such a figure can only be obtained by the best engines, under 
the best conditions of load, &c., with gas of fairly high 
calorific value ; and then only with fairly large engines. 
Therefore, we cannot be very fur wrong in stating that 
18 cb. ft. is absurdly low for «ngines of average power, with 
gas of average calorific value, and under average conditions 
of load. Be it noted, moreover, that the tables of our con- 
temporary, to quote the last issue, are intended “to enable 
power users, and more especially the small power users, to 
judge for themselves the relative costs of driving their works 
or factories with power from the three principal sources," &c. 

Our contemporary next flies off at a tangent and 
quotes Mr. Dugald Clerk on the subject of the 
indicated efficiency of a gas engine of 50 m.P. On 
that subject we have nothing to say: neither are we to be 
drawn into an argument as to the relative efficiencies of gas 
and steam engines, since comparisons on this basie are ‘value- 
less and have no bearing cn the question at issue. 
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We have criticised these tables because we consider they 
are biased, and put matters in a false light; but we have 
nothing to say against the suction gas plant, which, if 
installed to meet conditions to which it is suited, is, without 
doubt, an efficient and convenient means of generating motive 
power; but what we do most strongly condemn is the publi- 
cation of figures which do not state the whole case, and the 
careful suppression of others which would tend to neutralise 
their effect. That we are not alone in this view may be 
| dm from the weighty letter which appears on p. 837 of 
this issue. | 


Tur curious story of an agreement 
between a local authority and a company 
which took over the powers of that 
authority to supply electricity stands revealed in the case of 
The Mayor, &c., of Lambeth v. The South London Electric 
Supply Corporation, Ltd. It appears that in 1892 the 
Vestry of Lambeth obtained a provisional order for the 
supply of electric light. It was provided in the order that 
at any time after the commencement thereof the under- 
takers might, with the consent of the Board of 'l'rade, by 
deed to be approved by the Board, transfer their powers, &c., 
to any company or person. In March, 1897, a deed of 
transfer to the defendant company was drawn up and 
approved by the Board of Trade; but at the same time 
another agreement, which was apparently not submitted to the 
Board, was entered into, by which the defendants, in considera- 
tion of acquiring the powers of the local authority to supply 
electricity, agreed to erect and maintain a refuse destructor, 
to be approved by the Vestry, and to cremate and dispose of 
all the refuse supplied to them by the Vestry. Doubtless, 
the Vestry were under the impression that they had hit upon 
a very convenient method of securing the proper disposal of 
rubbish. Mark the sequel. When the destructor was 
used, complaints of a nuisance were made to the Vestry, who 
instituted proceedings to compel the company to abate the 
nuisance, with the result that the defendants were fined. 
The company then said : * You, the plaintiffs, have taken 
these proceedings, and that relieves us from liability." In 
1900 they declined to take any more refuse, with the result 
that the Vestry had to dispose of it themselves. The 
Mayor, &c., of Lambeth (who succeeded the Vestry) now 
sought to recover the cost of this disposal from the 
defendants. Mr. Justice Bigham, however, held 
that the plaintiffs could not enforce the second contract. 
He said : “ The object of the Section which provides for the 
sale of the undertaking is to give the Board of Trade power 
to examine into the terms upon which a transfer can be 
made, and it is necessary to obtain the sanction of the Board 
of Trade to those terms, and to enter into a collateral con- 
tract containing other terms is a violation of the section 
itself. There are reasons why the Board must examine the 
. Whole terms. To ask them to sanction some terms, and then 
to make other terms which the Board would not sanction is 
to do something which the Legislature intended should not 
be done.” It is interesting to consider what the effect of 
this decision may be. Will the whole arrangement for the 
transfer of the electric lighting undertaking be held invalid ? 
If not, consider the position of the ratepayers. The local 
authority parted with their rights under their provisional 
order upon terms which were adjusted on the understanding 
that they were to be relieved of all responsibility in the 
matter of refuse disposal. They now find themselves saddled 
with the duty of disposing of the dust, and it is difficult to 
see how they can get back their provisional order. Nemesis 
assuredly follows the municipal muddler. 


Municipal 
Ingenuity. 


— 


TuHosE who are 
question of regenerative 7”. series motors 
for traction will find an interesting. letter 
in our **Correspondence " columns from the managing 
director of the Yorkshire Woollen District Electric Tram- 
ways. The letter, which is tlie more welcome in that we had 
no previous knowledge of the step which has just been 


Regenerative 
Control. 


interested in the - 


taken by the company, should go far to drive home the 
arguments that we have recently put forward on behalf of 
the regenerative system. We may point also to the address 
of Mr. 8. L. Pearce, chief electrical engineer to the Man- 
chester City Council, as chairman of the Local Section of 
the I.E.E. While reserving the questions of reliability, 
maintenance and acceleration for thé test of time, Mr. 


, Pearce adopts.a distinctly favourable attitude towards 


regenerative control, and if he can spare time to inquire into 
the experience which has been gained during the last two 
years, we feel sure that his remaining doubts will be dispelled. 


Wuen the 1896 Act legalising the 
motor-car on the public highways was 
under consideration, a small book appeared 
with the title * Carriages without horses shall go!” That 
prophecy, has been well fulfilled, for the motor-car and its 
chauffeurs have shown how it can go, in more ways than 
one. We have heard of their wonderful going performances 
under all sorts of conditions—they have climbed steep flights 
of steps, have ascended mountains, have accomplished feats 
of remarkable endurance, have run at enormous speeds, raced 
trains, jumped ditches, run through the Law, and so forth, 
but with all this and much more they have since June 24th 
been under orders not to enter Hyde Park ** between the hours 
of 4 p.m. and 7 p.m. during the months of May, June and 
July"! Much licence they have been allowed, but the First 
Commissioner of His Majesty's Works drew the line at noisy, 
malodorous, sometimes erratic, motors there at those times. 
The said First Commissioner has, however, now learned what 
we and our readers, of course, have known all along, that that 
prohibition was an altogether unjust one where the electric 
carriage was concerned. It has no smell, makes little noise 
—what it does make is musical, and it is the ideal car from 
all points of view save, perhaps, that of cost, for use in large 
centres having adequate recharging facilities. - The electric 
carriage to-day can, so to speak, hold its head up proudly, as 
being not like other moto?à-cars are ; is it not favoured by 
His Majesty's First Commissioner? And is it not allowed 
to run in Hyde Park late on summer afternoons? The 
already large demand for electromobiles among people who 
can afford them should now be much increased, for we hope 
that this Government testimonial will give the electric 
carriage business a fine impetus. 


The Electric 
Carriage. 


THE air is filled with announcements 


" ee - regarding momentous electric schemes 
pplications ne l 
Parliament. which are being prepared for the con 


sideration of Parliament during the 
ensuing session. To the technical journalist the month of 
November is always an interesting, though trying, time, as 
he buries his head in bulky issues of the London Gazelle, 
wherein all new proposals are particularised in wearying 
detail, and in all the glorious dress of legal phraseology. 
We will do little more at the moment than acquaint our. 
readers with the fact that these Guzelles are now appearing, 
the first having come to hand on Wednesday morning this 
week. Others of like proportions will, of course, be issued 
before the publication of the Parliamentary notices is com- 
pleted, and we shall then hope to be able to give a summary 
of the main proposals. So far as we have seen at the time 
of writing, the power supply projects for the County of 
London, whose name is legion, are ‘he feature. The 
Administrative Co. is among the earliest to re-appear, 
the existing supply companies are up again, the L.C.C. 
has filed its notices, the company whose important 
and interesting scheme we describe on another page, has 
done likewise ; there is a surprising project for generating 
electricity at the Kent coalfields, and transmitting it to 
London along the railway route, and so on. But we shall 
have to defer fuller reference to these until the possibility of 
other surprises has passed. The L.C.C. will again try the 
strength of electrical contractors with its wiring proposals, 
and the Metropolitan Pneumatic Despatch scheme will again 
occupy our attention. 
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OIL-BATH SWITCHGEAR. 


_ By LEONARD J. PUMPHREY. 


OrL, apart from its'employmentb as a lubricant, has a field of 
great utility in various branches of electrical work. 


It is frequently used for cooling alternating current. 


transformers, it is employed to fill the inside lips of por- 
- celain insulators, and it is also used as a bath for switchgear. 
[t is necessary to emphasise at the outset the fact that 


oil, as used in transformers, fulfils a function different from ` 


that wheu it is employed for switchgear. In the former 
case, it is required for cooling purposes primarily, and in the 
latter for quenching any arcs that may be drawn out. Partly, 
in consequence of this, it sometimes happens that an oil 
which gives satisfaction with transformers is not suitable for 
switches. - The writer having found considerable difficulty 
in obtaining a good switchgear oil at a reasonable price in 
this country, and having, moreover, been misled by the 
instruction to use a good transformer oil, was induced to 
make inquiries as to the best specification for an oil that 
would be most likely to yield good results. - 

- It is to be regretted that refiners have not paid much 
attention to this application of their products, with the result 
that an electrical man, unversed in the technology of hydro- 
carbons, is apt to be sadly misled. Oil merchants tell him 
that it would not pay them to specialise in this direction, as 
the demand is so small. As a matter of fact, there are 
reagons which will probably account for a great increase in 
the use of oil-filled switches in the near future. The general 
introduction of electricity it mines and other places where 
explosive gases exist, the use of higher pressures, and the 
extended: use of polyphase currents, are different factors, 
which will contribute to the greater employment of oil-filled 
gear. : 

This being the case, it is interesting to notice some of the 
* points ” of a good oil, as a little care in selection 18 likely 
to save a great deal of subsequent trouble. Experience has 
shown that well built and expensive gear may be completely 
ruined in a few weeks if unsuitable oil is used for immersing 
it. It is well known that the chemistry of hydro-carbons is 
extremely complex, and that of oils is particularly so. It is 
found that the composition of a given oil is in no case 
homogeneous, and that it is a mixture of different hydro- 
carbons varying in their molecular construction and their 
proportions, according to the origin of the crude oil and the 
particular method of refining adopted. 

"The electrical engineer need not, however, trouble himself 
about these, except inasmuch as they affect the following 
qualities :— 

Insulation | esistunce.— All hydro-carbon oils, reasonably 
free from acid and water, have an insulation resistance of 
infinity as measured by an ordinary testing set. — | 

Dielectric Strengih.—This varies a great deal with dif- 
ferent oils, aud is a point of great importance for high 
tension switches and fuse boxes. Acid, moisture and dust, 
are the principal impurities to guard against. The following 
. table gives a fair idea of the relative values obtained by 
experiment :— 


TaBLE.I.—DiuLkcrTBRIC STRENGTH IN VOLTS PER MM. OF 
SPECIMENS 1 Mw. THICK. 


Material, Volts (continuous). 
Mica... 61,000 
Ebonite 53,000 
Heavy resin oil 20,000 
Light mineral oil ... 9,000 


Air 0. s. ss s.s us 4000 


The above figures must be regarded as approximate only, 
as the values obtained alter very much with. slight changes 
in experimental conditions. It will be seen that the dielec- 


tric strength of oil should be considerably greater than that. 


of air. It must be always remembered, however, that par- 
ticles of dust or moisture should be severely excluded. 

Coefficient of Kxcpansion.—Oil has a relatively high coeffi- 
cient of expansion with heut, and this must be borne in 
mind by designers. Sufficient clearanee for expansion should 
be allowed, and, in some cases, it is well to use an air-tight 
box and fit an expansion tube, so that damp, impure air, 
cannot be drawn into the apparatus when the oil contracts 
during cooling. 


of the oil within safe limits. 


Impurities.—The impurities usually found are introduced 
during the process of refinement, and not subsequently pro- 
perly extracted. Acid is used in most, if not all, refinement 
processes, and if an appreciable quantity remains, the oil is 
quite unsuitable for use in switches. The acid attacks 
exposed metal parts, and shows a preference for the copper 
contacts, The writer's experience is that a great deal of 
trouble may be traced to the presence of this impurity, and 
engineers are advised to be wary. A guarantee should 
always be obtained from the refiners under penalty, as other- 
wise expensive apparatus may be ruined before the fault is 
discovered. . i 

Ebonite, insulating tape, and other materials containing 
rubber in one form or another, should never be used in oil- 
bath switchgear. All oils are liable to contain benzone 
ethers, which rapidly attack rubber insulators and render 
them quite unserviceable. | 
" Alkali and sulphur are other objectionable impurities 
that must be taken exception to. ' | | 

Water, as we have already shown, is undesirable for 
numerous reasons. All oil intended for electrical gear 
should be thoroughly dried before use, and, if necessary, the 
apparatus itself should be baked before the oil is introduced. 

Flush point,—Considerable objection has been raised to 
the use of oil in electrical gear, on the ground that fire risks 
are considerably increased thereby. This risk has, however, 
been greatly exaggerated, and the recent production of oils 
with high flash points has gone a long way towards minimising 
any danger. | ; | 

. The only conditions under which oil may become danger- 


 ously hot are when it is used with, transformers or 


resistances. Transformers, however, are generally placed in 
isolated positions, and starting resistances do not carry 
current sufficiently long to raise the temperature by a great 


amount. It is inadvisable to immerse regulating resistances in 


oil unless a water jacket with continuous circulation is fitted. 
Water jackets are also sometimes fitted to the oil baths 
of large heavily-loaded transformers and water is pumped 
through ata rate sufficient to ensure keeping the temperature 
In mining work an abundant 
supply of water is generally available, and this may advan- 
tageously be used for cooling purposes. | 

The closed flash point of good mineral oils varies between 
375° and 600? F. The transformer oil used by the General 
Electric Co., of America, is understood to have a flash point 
of 5169 F. Oils with flash points above 200? F. are generally 
expensive and are usually too viscous for filling switehgear. 
They are, however, eminently suited for use with superheated 
steam. - | l um 

A good mineral oil, of reasonable price and sufficiently 
limpid for switch work, should have a flash point somewhere 


"between 390° and 450° F., and this should be determined by 


the “closed test." The “open test" formerly employed is 
very unreliable. | 

The fire test is usually about 100° F above the flash point, 
and is the temperature at which the oil will burn. 

The following table shows the results of tests upon samples 
of pure hydro-carbon mineral oils :— 


Taser II, 

Nature of test, Sample No. 1. No. 2. No. 3. No. 4. 
Open flash 580° F. 570° F.  420F. 395° F. 
Closed tlash 550° F. 640° F. 396° F. 386° F. 
Fire test ... 645° F. 630° F. 500° F. 448° F. 
Acidity ... - Nil Nil Nil . Nil E 
Relative viscosity at 200° F, at 200° F. at 140° F. at 140° F. 

] 45 278 15 13:9 
Sp. gravity 5s. 921 892 907 394 


Viscositi.—1t will be scen from the above figures that the 
oils with high flash points are heavier and are much more 
viscous than the others. The temperature has to be taken 
into consideration as oils become more limped when they are 
heated. Great viscosity interferes with the freedom of the 


moving parts of switches, and also prevents proper cireula- 


tion and cooling by means of convection currents. 
Carbonisations—Under the action of an electric are, oils 
tend to decompose, and if the arc is maintained for an up- 
preciable time, a thick deposit of carbon may be formed 
which covers the contacts and floats about, to the great 
detriment of the dielectric strength. Generally speaking. 
resin oils, which are sometimes recommended, have a much 
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greater tendency to carbonise than mineral oils, and the latter 
are for this reason preferable. It must be remembered that 
if bad carbonisation takes place at a fault where an arc has 
momentarily pierced the dielectric, there is much less likeli- 
hood of a recovery. | ! 
Price.—W hen large apparatus is to be immersed in an oil 
bath, the price of oil is an item that cannot be overlooked. 
.At present, prices range from 1s. to 3s. 9d. a gallon for 
mineral oil, according to the purity and flash point, and a 


Fia. 1.—SMALL DIRECT-CURRENT OirL-BATH RHEOSTAT. 


heavy resin oil may cost as much as 4s. 3d. a gallon. The 
price of the latter has recently risen considerably, in conse- 
quence of the increased cost of turpentine. 

It should be possible to obtain for 1s. 3d. or 1s. 6d. a 
gallon a pure mineral oil quite suitable for use in switchgear, 
and the immediate future will probably see suitable brands 
properly tested for electrical use, placed on the market at a 
low figure. 

We proceed to describe typical illustrations of oil-bath 
switchgear. Fig. 1 is an illustration of a small direct- 
current rheostat enclosed in cast-iron case. All the contacts 
and brushes are immersed, and the résistance coils are 
arranged so that oil can circulate freely through them. The 
convection currents set up ensure a continuous stream of 
fresh cool oil, and experiment shows that a resistance under 
these conditions may be rated 100 per cent. more liberally 
than if it were air-cooled. It is possible to take advantage 


of this fact in the design, and a corresponding saving in 


material results. | 

In direct-current gear, magnetic blow-outs are frequently 
employed for arc extinction. In alternating-current work it 
is not practical or convenient to employ blow-outs of this 
type, and oil is not infrequently used instead. This applies 
particularly to controllers of the so-called tramway type. 
Fig. 2 is an outline sketch of a 250-H.r. reversing controller, 
in oil bath, suitable for a polyphase motor. The bath itself, 
which is suspended from the top of the frame, can be lowered 
to the ground if it is desired to inspect the contacte. All 
cable connections are made at the top, the cables being led 
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Fia, 2.—OvmvrINE SKETCH oF 250-H.P. PoLvPHasE REVERSING 
CONTROLLER IN Oir BATH. 


in through an opening at the eud of the semi-cylindrical 
sheet-iron cover. A glass inspection window is fitted in the 
centre of the bath, and the whole apparatus is very compact 
and strong. 

. The resistance is, of course, separate, and may be placed 
in any convenient well-ventilated position. 

At the present time a great variety of oil-tilled switches 
of every description are being placed on the market and 
there is no room to describe even a sinall percentage of them 
in the present article. "The two illustrations shown will, 
however, give: some idea of the wide range of practical 
application possible with this type of gear. 


TWIN FLEXIBLES. 
By DONALD SMEATON MUNRO. 


THE number and variety of electrical appliances continue to 
multiply ; with this increase the use of flexible conductors 
constantly extends. 

Such conductors arranged as twin wires, each of cross- 
section equivalent to No. 22, 20 or 18 s.w.c., for a time were 
used chiefly for pendant lamps and portable standards. They 
are now pressed into the service of fans, heaters, small 
motors, transformers and all sorts of things. 

Occasionally an electrical installation entirely of flexible 
may be met with. Such practice is commen on the 
Continent. 

Perhaps among all the various classes of electric cable in 
every-day use, there is not another in which there is such 
laxity of specification. Much of it is of cheap foreign manu- 
facture, and the rubber is often of extremely poor quality. 
Of a number of specimens taken at random from coils— 
even of the leading makers—there is a remarkable difference 
in the rubber, judging by colour, elasticity, weight of ash, 
steam and dry heat tests and lasting qualities. It is 
frequently put on the market without any electrical test, and 
most manufacturers please themselves about the degree of 
insulation thickness. 

The most popular form is, of course, the familiar pure and 
vulcanised india-rubber, covered with silk, cotton or mohair, 
with the core generally composed of 23, 35 or 70 strands 
of slightly varying gauge, and the two insulated con- 
ductors finally twisted together into a spiral. The copper is 
usual untinned and is in harmful contact with more or 
less pure rubber. | 

A large proportion of the fires which have been traced to 
electricity have been found to be due to defective or injured 
flexible, and when one considers all the purposes to which 
this wire.is put, it is surprising that more damage is not 
done by its use and misuse. | 

It is used to hang heavy weights, it is left lying about on 
floors, it is bent over diminutive pulleys, and often pulled 
through fittings which are composed of small tubes and: 
sharp elbows. The spiral form, under tension, gradually 
presses the copper out of its original central position in the 
rubber as the wires are forced tightly together. Curd-grip 
lampholders and ceiling plates have the same effect, and 
sometimes the weight of a fairly heavy fitting is carried by a 
single wire—not intentionally, but because a little careless- 
ness in baring the ends of the copper may result in slight 
differences of length, and the shorter wire gets all the tension 
for a time. 
 Lampholders of the form commonly in use here are 
compact, neat and convenient, but they are more liable to- 
heat unduly than the larger screw-holders of the Continent 
and America. The 14 in. hole in our shades and shade-rings 
also help, in a measure, to concentrate the heat from the 
lamp on to the metal holder, and from there it is conveyed 
to the conductor in the immediate vicinity with harmful 
effect on the copper and rubber. This risk is lessened where 
it is the practice to fit shades with a larger hole, and the 
shades are supported on small galleries which leave an annular 
air-space around the lampholder. Pendants often break 
down, too, at the neck of the cord grip on key switchholders 
which have the common right and left turning action switch. 
Usually, when the light is switched on or off, the wire is 
bent sharply back and forward, with the result that it finally 
gives way. There are now several pendant switches on the 
market which lessen this risk; they can easily be worked 
with one hand, and a horizontal piston or vertical lever 
takes the place of the turning key. Such switches are not, 
however, so often met with as is, perhaps, desirable. It 
may be that good ones are too expensive. 

On cheap counterweight fittings, which are now turned out in 
great quantities, the pulleys are usually of very small diameter. 
These fittings are often left hanging in one position for a long 
time ; the rubber deteriorates in the hot upper air of a room, 
and sets hard round the curved pulley grooves ; then, when 
the fitting is finally disturbed by the action of raising or 
lowering, the insulation cracks, opeus out, and makes the 
pendant more liable to accident. Neat counterweight 
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fittings can now be obtained in which there is no 
mechanical stress of any kind on the conductors. A light 
chain carries the weight and, passing over the pulley, leaves 
the flexible wire free for the sole purpose of conveying 
current. 

When, as a result of all this ill-usage, a short-circuit does 
take place, the arc is often prolonged enough to light the 
silk and rubber, and the insulation continues to burn for 
some little distance up the wire after the fuse has opened 
the circuit. This constitutes a serious danger in the 
vicinity of inflammable materials. Occasionally where there 
has been a * kink " in the wires, and they have been pulled 
straight, the majority of the copper strands have parted, and 
the whole current is carried by the one or two remaining. 
In that case the current may be sufficient to raise the 
temperature of the rubber sufficiently to set it on fire. 

On wall socket plugs the wire is not fixed with a cord 
grip, but depends for its mechanical strength on a bend 
round a small bridge piece. Most wall plugs are small, so 
the temptation is present to withdraw them from the wall 
sockets by pulling the flexible. In time this treatment either 
breaks the wire or pulls it altogether from the contact screws, 
and causes a short circuit. 22 

Many wiremen, in preparing the endsiof the flexible for 
attaching to lampholders or other fixtures, burn off the 


insulation rather than risk paring it off with a khife, and, ' 


perhaps, severing a few of the strands. When this is done 
the copper wires have to be carefully wiped free from the 
black burnt rubber deposit before entering them into the 
contact blocks of holder, ceiling rose or plug, otherwise 
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TWIN FLEXIPLES. 


| 
heating is sure to take place. The deposit also hinders the 
proper soldering of the wire ends. z 

It is generally best to solder together the ends of the strands 
to prevent the small single wires from fraying out. At the 
. game time these soldered ends make a better surface for the 
gripping contact of the little set-screw points or heads. 
This soldering, however, is generally neglected in the hurry 
of present-day work, with the consequence that loose, broken 
or overlooked ends frequently cause troublesome short 
circuits. Some fitters do not solder these contact ends, for 
the reason that it takes time. Soldering, also, has the dis- 
advantage that the separate strands just above the solder are 
made hot, and sometimes left brittle at the point where 
the more flexible loose strands merge into the stiffer soldered 
part ; they are apt to break off forithis reason, and because of 
concentration of bending point. 

Some time ago the present writer hit on the simple 
expedient of plaiting the strands as shown on the accom- 
panying figure, thus getting the advantages of the soldered 
ends without the trouble and risk of heating and tinning. 
The wire may be interlaced (ordinary three-way plaiting) 
during manufacture, or the ends may be quickly plaited by 
the user after they are bared. The first method only adds 
very slightly to the initial cost, and the second can be done 
iu much less time than it takes to solder the ends: and 
there is. then little risk of a broken. strand. projecting far 
enough away from its neighbours to do any harm. 

When flexibles are led for any distance across a light- 
coloured wall or ceiling, and where the pressure of supply is 
about 200 volts or over, then there are dust troubles to 
contend with. The dark deposit does not do any harm, in 
many cases, beyond spoiling theargument of perfect cleanliness, 


-and earthed main. 


which is a favourite one of the electric light man. And 
the dust is a distinct nuisance. 

As the result of some rough experiments which were 
described in the ELEcrricaL Review of June 5th, 1908, 
the present writer found that this trouble was practically 
cured by enclosing the strands attached to the “outer” 
supply main (on a three-wire “ earthed mid " system) within 
a sheath composed of the strands attached to the “ mid” 
There is little electrostatic difference 
between the dust of a room and earth ; so it is not attracted 
to the earthed wire. . 

Several forms of concentric flexible were made up. In 
some cases the outer conductor was braided on to the insu- 
lation surrounding the inside wire, but this form was very 
inconvenient, unless used with specially designed fittings, 
a8 the copper braiding was difficult to get off to enter lamp- 
holders, &c. 

In the final form shown in the figure, the outside wire 
was wound in a close spiral round the rubber, and then it 
Was easy to unroll and enter into the contact pieces. 

A similar method of preventing electrical dust deposits 
has since been patented in Germany, with the addition 
of a resistance in series with the outside conductor for use 
where there is not already an earthed wire to join to the ont- 
side copper. 

For most ordinary purposes; however, the two-twisted-cord 
form of flexible will be difficult to replace by something 
neater, and many will not look for, or at, anything else. 

The use of flexible cords made to the I.E.E. specification 
or to the specification of the C.M.A., at least ensures a well- 
made wire of a thickness almost uniform for the various 
sizes. Such wires have to comply with a definite electrical 
test before being issued. 

If this type of flexible were in universal use there 
would be little to complain about, and all the accessories 
would in time be made with suitable pulleys, eyelets, nipples, 
cord grips, &c.  , 

The present craze for cheapness, however, evidently 
hinders the spread of anything but the most unreliable and 
nastiest forms. 

These somewhat disconnected notes are offered for the pur- 
pose of reminding responsible persons of the more common 


- frailties of flexible cord conductors, and may help to lessen a 


little the amount of “ rubbishy " wires put into installations. 
l'exibles have too long been looked upon as a trivial class of 
wire, beneath serious consideration. 


THE ELECTRICAL FROISSART CHRONICLES. 
(With some apologies to Sir John, and more to “ F. C. Q.") By Ibid. 


No. I1.—How CERTAIN OF THE ÉLECTRIKS WENT 
FisciNG. 

There is said to be near to the centre of that city a very 
deep well, and at the bottom is a precious substance called 
Truth. This I cannot say, for I have not seen the well. 
Howbeit, it is the custom of the Electriks and many other 
of the Disputators and Publik men to fish in it, in the hope 
of drawing up this matter, Truth. Whether it is a fischy 
being, or a metall, I cannot tell, sith every man will tell you 
a different form for it. 

Now the manner of their fiscing is this. They take so 
much as they can conveniently carry of a certain substance 
wh. groweth freely thereby, -called Remarks, and season the 
same with pungeant spices of hyperbole and metaphor and 
certain leathery lumps, wh. are called Facts, and cast the 
mixture bit by bit into the well. Very difficult is it for one 
fischer alone to draw out any Truth by this process, but two 
may do so, by reason that the confluence of their separate 
brews doth have so magikal (or, as they say, chemical) a 
result, that the Truth riseth to escape from the perturbed 
water, and is promptly knocked on the Head for his payues. 
(If so be it have a head.) | 

Now, on a fair day of late winter, (wh. they call Summer) 
went a good knight and tall, Sir Gustav de Wytton hight, 
to fish in this sume pool. ‘This Sir Gustav may be known 
by his cote, whereon is emblazoned u horse-shoe maguet 
rampant gules on a field blanche, with dividends displayed 
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or, surrounded by coils of high conductivity ‘copper wire, 
double cotton covered all proper. When this good man 
came near, he leaned him on the edge of the well, and wept 
into it salt tears. For his own country was like to fall 
under the grip of the Saracen invader, and to be buried 
beneath his engines of war, to wit, horologes of Suecia, and 
Alemaynish receivers (for use in their magick cupboards) of 
great explosive force, and whence issueth blue-fire. Sir 
Gustav being a good patriot, mourned over these things and 
turning to those that were round about, he vowed a vow by 
St. Joeseph, that, if this plague could be abated he would 
do many things for the people ; and for the advancement of 
justice. 

* "hereafter," said he, “ ye shall buy the chepest currents, 
that now have but 3 phase, and they shall be 7 phase ; your 
load factor shall be greater than unity. No longer shall the 
twittering Yengee Alarum summon you to labour at early 
dawn, but my motor-car shall fetch ye at noon. And lo! 
the Unit that ye have, that is now wasted in your idle lamp- 
bottles, will I stretch and expand till it shall fill twice as 
many. And, six months after that delivery, will I take one 
hundred score of the baser sort, and pay to each the wages of 
a skilled artisan. But, alas, if the plague be not stayed, I 
must depart and go to the front." And thereat he dropped 
many tears into the well. 

Now those that were round about, such as had nose- 
cloths, wept abundantly ; others, who were of the Guild of 
the Unemployed, made an approving sound ; and some gave 
ae good Knight encourage, besecching him not to look so 


Now presently there came one thereby, also on fiscing 
bent, and he unhooked his creel, and cast into the well four 
well-baked interrogations, wh. area kind of sedative. What 
were his arms I have not yet come at, but it is said he was 
one Statisticus, of the sect of the Philogrammeters, or figure- 
jugglers, who will show that two plus one point nine 
recurring maketh four, and that one quarter-day will often 
appear larger than 10 whole days, yea, though ye see it from 
afar. 

Then Sir Gustav : Alas, the water of the well is obscured, 
and the Truth cannot appear ; moreover, these matters are 
so semi-cooked, and had of such a poor bakery, that nothing 
can swallow them." - | 

After this Statisticus cast into the well certain pretty 
similes, and honeyed deductions, wh. he had himself made 
and ornamented with his own fingers. Then (I am told) 
the Truth was like to rise, as I suppose, for breath, but that 
Sir Gustav, with careful aim, so smote him with a demi- 
teasted scone (or little loaf) that he was fain to go under 


Anon, there entereth yet another into the merrie sport, 
and, for all I know, they be at it still. 

Now, he that telleth me of this matter is a man of poor 
imagination, wherefore I count his words the more worthy 
of credence ; and he saith that, of a year or more, many 
great lords, nobles and ** bosses’’ (wh. is a term they have 
for their prominent citizens, from ** boss” a thyng sticking 
out) have tried to draw forth the Truth with this same 
matter; but he saith, in his quaint English speech ** There 
hath no rise come to my screw therefrom.” 

He saith also, concerning this their sport of fiscing, that 
it is a thing done almost daily, at the least, one day a week ; 
and that, when ye shall see many round the well, and they 
appear in great stryfe and railing at one another, afterward 
they will away together like boon companions, for, though 
peradventure, they bring not forth the Truth, yet they may 
have a bites, and catch some other fisch wh. likes them 
as well. 

Seeing that the above was a meeting of two Electriks, I 
have set it downe here; but it is not playne to me how 
theire cause is advanced thereby. 


Installed in 1893, and still Running Right.— 
Messrs. Peter Jones, Ltd., drapers, of Sloane Square, London, have 
had 170 of the arc lamps of the WESTMINSTER ENGINEERING Co., 
Lro., in continuous use for 12 years, and they are stated to be 
working as efficiently as when first supplied. Only six of the 
lamps—and those are outside ones—have been sent to the works 
for repairs. 


THE "RAILWAY" ELECTRIC POWER 
SCHEME. 


We recently commented briefly on a new scheme for the 
supply of electricity in bulk to London, which, as fore- 
shadowed in the fdaily Press, appeared to be of the purest 
wild-cat order. That view, we consider, was fully justified 
by the particulars then at our disposal ; but in the interim 
we have made inquiries and obtained information which puts 
a totally different complexion on the matter. In place of a 


. hazy and immature proposition we find an elaborate and well- 


digested scheme, based upon most careful and extensive 
investigations, and drawn up with a breadth of view and 
a strategic skill which compel us to regard it with respect. 
The project, moreover, is of no mushroom growth, springing 
from the mouldering remains of last session's dead Power Bill ; 
on the contrary, it was conceived long before the latter 
was brought forward, and is now a healthy youngster with u 
constitution calculated to defy attacks of every description. 

The engineers are jointly Messrs. Harper Bros, and 
Messrs. Kincaid, Waller, Manville and Dawson, both firms 
of mature experience and high capacity for the organisation 
of such an undertaking. It will be remembered that Messrs. . 
Harper Bros. are engineers for the North Wales power 
and railway scheme, and that Mr. Philip Dawson, of the 
latter firm, is the consulting engineer entrusted with the 
electrification of the London, Brighton and South Coast 
Railway. . 

The plan, in brief, is to generate electrical energy at u 
convenient spot outside London, under the most economical 
conditions attainable, and to transmit it to London at high 
pressure along a private right of way, after which it will be 
distributed along the railways and canals to bulk consumers. 
It will be obvious that by this means it will be possible to 
reach every part of London without breaking up the streets 
or coming into contact with the local authorities. 

The considerations which have guided the promoters are, 


roughly, as follows :—There is an undoubted, and almost 


unlimited, demand for electrical energy in London. Not 
only is it wanted for lighting and power in enormous quan- 
tities, hut the railway companies—which, perforce, are con- 
templating the adoption of electrical traction for their 
suburban services—are averse to erecting costly generating 
stations of their own, and, following the example of the 
North-Eastern Railway, would be only too glad to obtain 
their supply from an independent source. Owing to the 
high cost of land, high wages, high rates and taxes, and 
high cost of fuel and water in the Metropolitan area, the 
installation of huge generating stations within that area is 
impossible. Even on the banks of the Thames a convenient 


site would, in the opinion of the promoters, be too costly, © 


and, strange as it may seem, the cost of fuel at such a site 
would be too high. 

On the other hand, the transmission of electrical energy 
all the way from the coalfields, originally suggested by Mr. 
B. H. Thwaite, would be too costly: Hence an intermediate 
position had to be found, where coal and water could be 
obtained at the lowest possible rates, while the cost of the 
transmission line would still be not unduly heavy. It was 
estimated that, balancing the cost of haulage of coal against 
the capital charges on the transmission line, the minimum 
annual expenditure could be approximately attained at a site 
between 40 and 60 miles from the Metropolis, and, after 
exhaustive investigation, such a site was found near 5t. 
Neots, on the Ouse. 

Not only were the conditions favourable here as regards 
both fuel and water supply, but the Great Northern Railway 
Co., which naturally looked with a most friendly eye upon 
the scheme, possessed a large tract of land at this spot, 
which could be had at a low price, and also possessed a 
private right of way from Stevenage to Enfield, originally 
acquired for the construction of a railway, but not yet 
utilised. St. Neots is 514 miles from King's Cross; 
Stevenage 284 miles, and Enfield 9} miles. The nearest 
available coalfields lie between 40 and 75 miles from St. 
Neots, so that the railway company obviously stands to 
profit by the haulage of the coal ; nevertheless, the promoters 
count upon the delivery of coal into their bunkers at an 
inclusive price of 7s. per ton, or even’ less. To accomplish 
this remarkable result, special means will have to be adopted. 
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the coal being hauled in large bogie wagons, and handled by 
machinery. 

Besides the coal traffic, it stands to reason that the railway 
company will benefit in various other ways; sleepy St. 
Neots will be roused into activity, and with the prospect of 
cheap power supply, it is natural to suppose that manu- 
facturers will be eager to secure sites for factories in 
the neighbourhood of the power station and along the trans- 
mission line, just as they have done at Niagara, and are ex- 
pected to do in the case of the Lancashire and Yorkshire 
Power Companies’ stations. The Great Northern Railway, it 
is safe to predict, will want electric power for operating its 
suburban traffic in the near future, and other railways will 
equally be ready to take a supply. Further, the Metro- 
politan Borough Councils and the existing electric supply 
companies may confidently be counted upon as bulk con- 
sumers, for their position as distributors will not be affected 
except favourably. Most of the power stations in the 
London area are situated either upon railways or upon canals, 
and, therefore, will be directly accessible. -~ ! | 

The means adopted for providing the supply will be 
us follows : — Most probably steam turbines will be 
adopted for the generating plant, the power station being 
of about 60,000 Kw. capacity to commence with, and 
having an overload cupacity of 90,000 xw. "The power 
will he generated at 20,000 volts in the first instance, 
though, of course, as we pointed ont in our note, a much 
higher pressure is desirable. Taking climatic conditions 
into account, it has been stated that 80,000 volts is the 
highest pressure practicable in this country ; we are not, 
however, disposed to accept this view. We do not 
believe that our climate is any less suitable for 
pressures of 50,000 .or 60,000 volts than, for in- 
stance, that of the Sierra Nevada mountains of California, 
the ** Houille Blanche " regions in the mountains of Savoy, 
or the Mexican, Canadian, Italian and American districts 
where pressures of forty to sixty thousand volts are used 
with success. We have not the extreme ranges of tempera- 
ture, the violent snowstorms and blizzards, the perpetual fogs, 
that are met with in some of these places, and the London 
area is almost the driest in the kingdom. We anticipate, 
therefore, that while operations may be commenced with a 
pressure of 20,000 volts, when the load increases the pres- 
sure will be raised to 40,000 volts at least. The lines will, 
of course, be carried overhead, along the railway and along 
the private right of way above mentioned, to Enfield, at 
which point a receiving sub-station will be erected ; thence 
underground mains at 20,000 volts will be employed, laid 
in the six-foot way or along the towing paths of the canals. 

It is not to be supposed that these propositions have been put 
forward without the approval of the Board of Trade, which 
naturally would be a sine quá non in a scheme of this nature. 

Several independent lines—for which there is plenty of 
room—will be employed to ensure reliability ; and as regards 
the use of underground mains at 20,000 volts, although it is 
new to this country, it has for some time been in successful 
operation abroad. If foreign cable makers can accomplish 
this, a fortiori British makers can. 

As regards the financial aspect, it is understood that the 
works costs will not exceed 0:125d. per unit generated 
(reckoning on a load factor of 35 per cent.). Under these 
conditions, the selling price to bulk consumers will be well 
under O'd. per unit, after providing amply for depreciation 
and reserve, and allowing for a dividend of 10 per cent. 
upon the capital invested, which is estimated at £2,000,000 
to hegin with. 

Needless to say, the project is well backed. We believe it 
will have the support of the railway companies, most of the 
supply companies, many of the Borough Councils, and a 
number of well-known financiers whose names will be a 
guarantee for the financial soundness of the scheme. Space 
forbids our further enlarging upon the matter, but from what 
we can gather, we believe we are perfectly safe in saying 
that it is practically a foregone conclusion that the Bill 
will pass through Parliament with comparative ease. 


Crovdon.—The T.C. decided on 20th inst. that energy 
for basements having no natural light shall be supplied for pur- 
poses of powcr, heating, or lighting, at a flat rate of 24d. per unit. 


CORRESPONDENCE, 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earlicst possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


Rewinding an Armature. 


In the course of my duties I have had to rewind an arma- 
ture for a 60-H.P. D.C. motor to run on a 500-volt D.C. 
circuit. The armature in question is for a four-pole motor 
with sections former wound placed in slots in the core, with 
two conductors in parallel and connected two-circuit single. 
There are 61 sections of two coils each, but one section 
having a dead coil, which makes 121 coils with 121 com- . 
mutator bars. Before and after a running trial the armature 
was tested in the usual way with galvanometer, and all the 
steel wire bands were perfectly free from contact with any 
conductor, also core and all conductors and commutator bars 
clear of any connection or leakage to core and.shaft, and it 
has been connected up in the usual way of a four-pole arma- 
ture. Also, before placing in the motor for trial, it was 
tested through a water resistance with its normal current of 
90 amperes—that is, 15 each way for 15 minutes, and for 
5 minutes with 135 amperes, 50 per cent. over normal, and 
showed no signs of heating at any part. When running on 
absolutely no load, after approximately 3 minutes, smoke 
issued from two points of the armature, and one section got 
very hot—sufficiently hot to completely burn away the insu- 
lation and discolour the copper. An N.C.S. ammeter was in 
circuit, which I knew to be correct, and which showed no 
appreciable current passing. Where from and how does 
this current become absorbed or generated in sufficient 
quantity to burn out a section and show no current passing 
through the ammeter ? "The top conductor all round was 


. uncoupled and put forward one commutator bar, so as to 


couple to the bottom conductor in the lug of another bar, to 
alter the pitch. This wasdone fivetimes. One, the original 
position ; two in turn forward ; two in turn backward ; which 
would give three different pitches of the sections. I got the 
same result in each case, and the armature even now tests 
with galvanometer free of any fault, such as earth or short 
circuit through armature, bands, &c. I may say the arma- 
ture ran at its normal no-load speed in each case. 

Pazzled. 

Spain, November 13th, 1905. 


[The results observed are in accordance with the presence 
of a short-circuited coil. Dare we suggest that the ends of 
the dead coil were joined together ?—Ens. E.R. ]. 


Contractor v. Customer’s * Engineer.” 


Jt is surprising what difficulties an outside erecting engi- 
neer rune up against when erecting and running new plant 
for customers. Ina great many instances the customer has 
an engineer who is either fossilised or extremely ignorant ; 
these men are a great nuisance and the cause of great expense 
both to the contractor and to their own employers. 

They attempt to get their name up by continual com- 
plaints and the reporting of every trivial occurrence, instead 
of tackling the job in a proper manner and becoming 
familiar with all the little eccentricities of a new machine. 

The writer knows an instance where the chief engineer of 
a large plant for the customer isan old fossilised 1-H.P. slow- 
speed reciprocator ; he is in a responsible position, and can 
worry the contractor with his complaints, he reports un- 
favourably to his directors, who jerk it back at the con- 
tractor. i l 

The contractor realises that his plant will never have a good 
name whilst this man gives his directors bad impressions of 
the new plant ; the result is that the contractor must try and 
get this man the push, as this is the only remedy for this 
disease of fossilisation. 

Where an old engineer has been buried for years in one 
job, and his directors buy a new type of plant, this trouble 
crops up nine times out of ten. x, ds | 

The difficulty is in getting the customer's -directors to 
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realise that their engineer is out of date, and a great expense 
to them as well as to the contractor. l 

- It would be interesting to hear other erector's views on 
this serious evil against which contractors have to fight. 


Erector. 


Cost of Gas Power. 


Lately we have heard much of the suction gas producer 
and the great economies to be effected by its use in con- 
junction with gas engines for power purposes, and many 
sensational statements have been published in the daily 
papers. ~" , 

These statements, while amusing enough to anyone 
acquainted with the actual cost of power furnished either by 
gas engines or electrical machinery, are no doubt quite mis- 
leading to many persons who, although users of power, are 
not sufficiently versed in engineering matters to understand 
thoroughly the nature of the reservations made sometimes 
explicitly, some times implicitly, and more often not at all. 

Unfortunately misleading effusions on the subject do not 
appear in our daily papers alone, but are freely quoted in 
engineering journals, and it therefore seems advisable to 
have the: matter duly brought to the attention of your 
readers. In this connection, the following figures culled 
from one of your contemporuries devoted specially to gas and 
oil engines, and intended for the consumption of factory 
owners and other power users, will be of interest. Théy'are 
taken from a ** special table of the cost of power and light in 
various towns " :— 


PuBuic ELECTRICITY SUPPLY. 
Average price 


Cost per unit Sliding scale taken for Cost per 8.H.P. 
for power. if any. calculation. from motors. 
4d. & 14d. MD 2d. 164d. 

24d. flat 24d. 2:05d. 
' 1d. to 2d. SS 14a. 1:23d. 


14d. to 1d. = 144. 102d. 


PuBLIC Gas SUPPLY. 


Cost generated per 


For power.  m.H.-honr from gas COst generated, 


Cost per 1,000 cb. ft. 


for light. engines. &c., per unit. 

25. 9d. 28. 6d: '54d. ‘Bid. 

4s. Odd. 3s. 11d. 'R5d. 1:27d. 

1s. 114d. 1s. 113d. 43d. "64d. 

3s. 53d. 3s. 52d. 75d. 112d. 
Own Suction Gas PrANT. 

Cost of special washed Cost generated per Ber unit 
anthracite beans B.H.P.-hour from Cost generated. 
per ton delivered. gas engines. 

17s. Od. `: ' *091d. 136d. - 
278. 6d. '147d. | :220d. 
23s. 9d. :127d. "190d. 
22s. 9d. :122d. '183d. 


These figures are taken at random from the table, at 
the foot of which it is stated that * the cost per B.H.P. and 
per B.T.U. do not in any case include permanent charges, as 
it is impossible to estimate these for hypothetical cases.” 

On examination it would appear that in all cases the 
efficiency of the electric motor is taken at 91 per cent., the 
consumption of gas per B.H.P.-hour in gas engines supplied 
with town gas at 18 cb. ft. per B.H.P.-hour, and in the case of 
engines supplied from suction plants, a fuel consumption of 
1 Ib. of anthracite coal per B.H.P.-hour is assumed. These 
figures are, without doubt, perfectly fair for capacities of 
30 H.P. or thereabouts, but the unfairness of the comparison 
lies in the fact that, in the case of an installation of motors 
driven by electricity taken from public supply mains, the 
permanent charges per B.H.P.-hour are in no wise comparable 
with the permanent charges of a gas plant supplied either 
with town gas or with gas from a special suction producer. 
That this is so is evident on comparing the following costs 
of the motors erected :— 


30-H.P. gas engine for town gas ee T .. £450 
Foundation pipes, &c. ... "e im gii m 75 
30-H.P. gas engine for suction plant... ne .. 600 
Foundations, pipes, &c. " dà ia 123 
30-H.P. electric motor ... m xi eM e. |. 86 
Foundations, switchgear,’ &c. ... 24 T m 25 


The figures for gas engines are taken from the latest - 


edition of Guldner's * Verbrennungsmotoren." 
If we assume that there are 3,000 working hours per 
year, and that the average load is 224 u.r., a condition of 


affairs especially favourable to the gas engines, that the. 
efficiency of the electric motor is 87 per cent., the gas con- 
sumption 20 cb. ft. per B.H.P. per hour for the engine work- 
ing at three-quarter load, and the corresponding anthracite 
consumption 1:2 lb. per B.H.P. per hour, and that the prices 
of electricity, gas and coal are respectively 1d. per n.T.U., 
2s. 6d. per 1,000 cb. ft. and 22s. 6d. per ton, and make the 
usual allowances for interest, depreciation, attendance and 
stores, we have the following results :— 


Cost PER B.H.r.-Hovn. 
Electric Engine with Suction 


motor. town gas. Plant. 
Gas, coal or electricity ... ‘856d. *60d. 445d. . 
Lubricant, &c. ... ... "015d. 060d. ^ -'073d.: 
Attendance ese .. "'008d. 053d. 265d. 
Maintenance __... ... ‘OO8d, 048d. ` 064d. 
Interest and depreciation — '046d. 192d. ‘367d. 
Totals ... .. "993d. "953d. 914d. 


The result shows a slight superiority on the part of the 
suction plant, but nothing like that shown by the figures 
taken from your contemporary. Ru f 

With a smaller load-factor, the superior economy of the 


. electric motor at light loads and the absence of all stand-by 


losses would entirely alter the condition of affairs. Taking, 
for iustance, an average output during thé 3,000 hours of 


15 B.H.P., the figures are :— : 
Electric motor bus TT ... 1:003d. per B.H.P,-hou 
Gas engine with town gas ... ... 1'206d. T 
Suction plant ut iss ... 1'204d. ji 


It will be seen that the cost of fuel in the case of the 
suction plant is a comparatively small item, and even if it 
were greatly reduced, the cost of power would not be 
influenced to any great extent. 

While the writer wishes to give every credit to gas engine 
makers for the highly economical performances of suction 


` gas plants as far às fuel consumption alone is concerned, and 


does not desire in any way to deny the fact that with large 
units it is possible to produce power at extremely low prices, 
lower even taking all charges into account than the prices at 
which it can be obtained in bulk from electric supply com- 
panies, he wishes to protest strongly against the unfairness 
of advertisements calculated to produce in the prospective 
power user's mind the impression that he can generate it at 
Yd.. per B.H.P. per hour, inasmuch as, according to 
Guldner, whom gas engine makers will, no doubt, admit to be 
an authority on the subject, the cost of power produced by 
200-H.P. suction plant working 3,000 hours per year at its 
full rated load, and taking anthracite coal at 22s. 6d. per 
ton is not less than '357d. per B.H.P. per hour on the engine 
shaft. : | 

I feel that no apology is necessary for trespassing on your 
space, in view of the great importance of this subject, more 
especially to those of your readers who are interested in power 


supply. 


Swalwell, November 20th, 1905. 


G. M. Brown. 


Can you inform me, through the columns of the REVIEW, 
where I can obtain some recent details of generating costs 
with modern gas-driven plants, either town gas, Dowson . 
gas, or suction gas, municipal stations or otherwise? Pro- 
bably this information would be useful to others of your 


subscribers besides 
Gas Costs. 


^ Regenerative Control. 


Your correspondent, * Interested," expresses amusement 
at the glowing account of regenerative control for tramways, 
which appeared in your issue of October 27th last, and then 
goes on to express his surprise that the subject, has remained 
uncriticised. “ Interested " is evidently very “ green " as 
vet, in the matter of new inventions in electrical engineering. 
Íf he will look up some of your issues dating back in the 
early eighties; he will find many glowing accounts of new 
inventions, which only came into practical and reliable use 
some decade after these glowing accounts had been long 
forgotten. Now, in the matter of regenerative control, I 
can inform him that last year about this time tests werc 


made on this line with a series controller, and found to be 


wanting for our purposes—viz., heavy gradients 1 in 8 and 
heavy dd To-day we are having 10 new cars and eight 
old cars fitted with regenerative series-paralle] controllers, 
after making the severest tests to which both motors and 
controllers can 
stating that there is no Jerking on starting, and that they 
are faster on bills and have points in their favour as regards 
running which 


E. A. Paris, Managing Director, 
Yorkshire ( W D.) Electric Tramways, Ltd. 


Liversedge, November 20/h, 1905. 
E RR 


Whilst wishing not to intrude unduly upon your Space, T 
should like to call “ R, H. C. B.'s” attention. to the fact 
that he does not overload his series motors 140 per cent. 
He is apparently content to climb gradients at a slow 
speed. 


I am aware that it is necessary to keep the ampere dis- 
charge of the battery low (battery-driven cars), but that 
could be effected in' shunt motors by strengthening the 
fields whilst climbing gradients. 

I am still 


L. EF. J. C. 
—————————— 


May I again tronble you on the subject, of regenerative 
control, this time in reply to Mr. Raworth’s letter in your 
lust, issue. 


I hope I did not give the impression that I doubted any- 
body's veracity, and I most willingly undertake to believe 
all the published facts to the best of my ability. 

It is not, however, the facts which have been published 
that trouble me so much as those which have not, 

I can 


kind offer, that shunt motors (if big enough) will run a car 


But it is equally certain, unless Mr. Raworth’s facts 


when series winding was used. 

With regard to the last paragraph of Mr. Raworth’s 
letter, may I make a slight correction myself ? I meant to 
say that a series motor would for short periods give three 


times the /orgue that a shunt motor could manage (not three - 


times the work.) 

Of course, a good deal depends on the type of motor. The 
particular line of motors of Which I was thinking are of the 
ordinary traction type, but with rather heavy magnetic 
circuit. 

Take the same frame and armature diameter and the same 
speed. Shunt-wound, the motor will do 25 per cent, over- 
load, the flux being limited chiefly by the Space and tem- 
perature allowable for shunt. 

Now, if series winding is Bubstituted, you can get about 


load varying in the usual Way the average series watts are 
much less than the maximum, while with a shunt winding 
full watts are going all the time. 

In practice I find. no difficulty in getting a field 95 per 
cent. stronger in the Series motor. IS means fewer 
armature turns and stiff field. 

If we take 1 as representing current and torque at normal 
load on shunt motor, we can get, a current of 1:4 with same 
quality of commutation in the Series motor. 

The firm with which I am connected are in the habit, of 
gvaranteeing satisfactory operation as far as commutation 


goes, with 100 
increase in field of from 20 
according to size of motor. 
torque of 3:2 to 3°65 in the 
pared with a current and torque of 1:25 in the overloaded 
shunt motor, 


This does not quite correspond to the Tough figure I vaye 


r cent. overload. Thig gives a further 
per cent. to 30 per cent., 
This gives a current of 2^8 and 


case of the series Inotor, com. 


before, but ig not far off. i 


I will make Mr. Raworth a present of the difference, 
‘here is another 
attention than it has received—that is, the gelf-induciion of 
the heavy shunt. 
to limit the current, kick On switching on, while jn shunt 
motor it is simply a trouble which 
kicking coils and other complications, 
Doubtless Mr. Raworth will find Virtue in necessity, but 

his opinion would be interesting. | 

Crane, 
[See our * Notes ” columns.—Eps, E.R.] 


ee 
A Death Trap. 


Having read the letter of Mr: “ 'Tin-tack ” jn your last 
issue 7e hig disgraceful treatment at the hands of his chief, 
permit me, through the medium of your journal, to extend 
to him my heartfelt sympathy. I am convinced that all 
Who have read the Join with me in the contention 
that an individual capable of such brutal language to his 

j 18 j control of men, 
f 5 are very rarely to 
The chiefs I have had experience with (of 
light and power stations) I have no cause to complain of : 
they have in nearly every case given me the impression of 
being gentlemen in nearly every sense of the word. Re the 
absence of rubber gloves as told by “ T. T.”- Here also I 
think I shall be voicing the feelings of everyone who has 
read the letter of «T. T namely, that of great surprise. 
Board of Trade would not tolerate 
Should this meet the eye 
of some responsible official of the Board of Trade, T, for one, 
should like to hear why this oversight. Re wages; in the 
case of “T. T.” T do not think them by any manner of 
means adequate, having especial regard to the dangerous 
j his fellow-workers' duty, and though not 
wishing. to make this an excuse for touting for trade union 
principles, yet, with your permission, I would say that if the 
electrical artisans 
organise and form a strong brotherhood, they would speedily 
bring “ such chiefs ” ag « T. T.” has the misfortune to work 
under to their senses. i j 
the attention of “ T, T.” to such organisations as the A.S.E. 
and the E.T.U. if he hag not already become a member of 
one or the other societiės, 


James Luiken. 
Gloucester, November 20h, 1905, 


Referring to the letter headed “ Death Trap ” in your 
last week’s issue, the’ terrible experience related by 


" Tin-Tack" is unfortunately large 
I know of several stations where there is 
only one attendant on at a time, and they are pleased to do 


the work for experience alone. 


affairs. He admits he has not joined the work long, so 
joi « finds out it is not 


all honey and white shirts, but has to soil his hands and use 


his brains for his safety’s sake. He cries out for publie help 
like the unemployed. He forgets there are hundreds waiting 

Furthermore, he is, in my opinion, supplied 
with enough instruction notes, books, &c., to keep him out 
of harm's way, even if his rotor gains speed when cnt ont. 
In conclusion, I hope he does not relieve me, as I happen to 


Tin-Tacker, 
——— 

I have read “ Tin Tack’ ” letter in your last issue, with 
great interest, remembering the recent, correspondence in 
your columns entitled “ An Overcrowded Profession, " 
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I have good reason to believe that I hold a similar position 
to the one “Tin Tack" so graphically describes, although 
he does not name the firm who employ him, but I do not 
work for the wages of a labourer, and, while I thoroughly 
agree with him as to the danger to any attendant in an 
E.H.T. station, through the absence of any assistance or 
proper precautions, may I suggest that it is probably through 
the influx of men like himself that responsible positions in 
electrical stations are so poorly remunerated. | 

As some of us have good reason to know, there are a 
number of “shift engineers" who scarcely recognise any 
difference between a rotary converter and a turbine, and to 
whom “load factor" and *'power factor" are synonymous 
(or, perhaps, meaningless) terms. 

These are the men who obtain positions at wages which a 
dustman would consider beneath contempt, and so make it 
difficult for the real engineer to obtain an adequate salary. 


Eight Bells. 


I was greatly surprised to read the letter of “Tin Tack” 
in your last issue on the dangerous conditions of employ- 
ment and low wages paid in a London traction sub-station, 
and would like to call his attention to the existence of the 
Electrical Trades Union, whose members in similar positions 
receive 428. (forty-two shillings) per week and who are also 
provided with everything necessary to prevent accident to 
themselves or the property entrusted to their care. 

TN A. Ewer, 
General Secretary Electrical Trades Union. 


` London, November 21st, 1905. 


Sir Oliver Lodge and the Solar Corona. 


The theory suggested by Sir Oliver Lodge in his recent 
lecture in Birmingham to explain the corona and its 
streamers is intensely ‘interesting, and upsets the precon- 
ceived ideas of the average astronomer; but the theory 
appears to be identical with that set forth in articles that 
appeared some six or seven years ago in the ELECTRICAL 
Review. Unfortunately, I forget the title of the articles, but 
they explain many of the electrical phenomena on an electrical 
basis. Perhaps some of your readers could remember the 
date. 

Polarisation. 


Electrical Engineers as Society Entertainers. 


In glancing through your columns of * Situations Vacant" 
in the current issue of the REVIEW, we were somewhat 
alarmed to find that such a social accomplishment as music 
was a desirable qualification in an electrical engineer. 

Reading further down the list, and encountering such 
words as family, age and photo, we naturally concluded that 
we had strayed into a list of matrimonial advertisements. 

Goodness only knows what will be required next, if 
harmony and personal beauty are essential qualities. 


Pan and Adonis. 


The Truth About Gas. 


It has been frequently stated by.a certain journal that the 
best and most penetrating light for foggy weather is incan- 
descent gas. 

On Saturday evening last & dense fog settled over this 
city, and, thinking it would be a good opportunity to see if 
there was any truth in this, I spent an hour or two in the 
town. Leaving the streets which were brightly lighted by 


the glare from shop windows, I made my way through the - 


business quarter. This part of the town, being nearly all 
offices, banks, warehouses, &c., presented a most ghastly 
spectacle—dark streets enveloped in impenetrable fog and 
gloom. The incandescent gas lamps (which are there for 
the purpose of giving light) were almost invisible, and could 
not be seen at all a few feet away ; the high-pressure lamps 
were little better, and looked like a number of glow worms. 
On my return I passed a shop lighted outside by two 
powerful flame arc lamps, which, notwithstanding the thick- 
ness of the fog, flooded half the street with a radiance almost 
equal to sunlight. , 

The gas lighting papers, by making gross misstatements 


and spreading misleading reports, no doubt deceive a large 
number of people; but as this is the- only’ way they can 
push forward gas Jighting, it is only what can be expected. 
u An Old Reader. 
Bradford, November 21st, 1905. 


Coloured Cables. 


May I, through the medium of your “ Correspondence ” 
columns, ask why a few of our well-known cable’ manufac- 
turers do not list a third colour cable (green, for instance) to 
render the identification of switch wires easy. As the majority 
of installations are carried out on the looping system, and in 
many cases buildings are wired months before the fittings 
are required, much time is wasted in testing, more especially as 
very often the men that carry out the wiring do not put up 
the fittings. Therefore, a third wire would avoid this waste 
of time and enable the wires to be traced at once. 

Being a contractor, and doing builders’ work in. large 
quantities, I find mistakes very often arise owing to wire- 
men connecting up switches wrongly. Doubtless many other 
contractors experience the same difficulty, and it would be 
interesting to know why such a Wire is only made to order, 
and not stocked in any but the two standard colours. 


! S. C. H.. 


— 


[A correspondent who asks a question about an arc lamp 
resistance has omitted his name and address. | 


tees 


IN re LETTERS PATENT No. 28,632 or 1903 GRANTED TO 
L. MAXWELL WATERHOUSE, AND THE PATENTS ACTS. 


Tuis matter came before Mr. Justice Buckley on Wednesday and 
Thursday last week on the petition of the’ Metallic Seamless Tube 
Co., Ltd., of Birmingham, to revoke the Letters Patent No. 28,632 
of 1903, granted to L. Maxwell Waterhouse. 

It appeared that the petitioners carried on business as manu- 
facturers of metallic conduits for electric light cables and manu- 
factured metallic tubes, couplings, tees, inspection boxes, and other 
fittings used in connection with conduits. The letters patent in 
question granted to Waterhouse and the Simplex Steel Conduit Co., 
of Birmingham, were for an alleged invention for improvements in 
metallic conduits for electric light cables and the like. The 
petitioners said that the letters patent were invalid by reason of the 
following anticipations :— Richardson, of 1884; Loring, of 1889; 
Souter, of 1890; Davis & Baldwin, of 1891 ; Parlour, of 1893 ; Hill, 
of 1893; Braham, of 1894; Lake, of 1896; Granger, of 1900; 
Lindsey, of 1902; Bayliss & Brown, of 1903. The peti- 
tioners said that having regard to these specifications, and 
the state of public knowledge, no invention was required to 
produce the method of connecting plain conduit to couplings and 
other fittings by means of a split screwed bushing described, and 
claimed in the respondents’ patent, and that the letters patent were 
invalid for want of subject matter. 'The petitioners also said that 
the letters patent were invalid for the reason that the devices 
shown in figs. 4, 5 and 6 and claimed in claims 1, 2, 4 and 5, were 
of no utility, and did not effect the objects pointed oat in the 
specification. Mr. Astbury, K.C., and Mr. J. C. Graham appeared 
for the petitioners; and Mr. Fletcher Moulton, K.C.,and Mr. A. J. 
Walter for the respondents. 

Mr. MourroN having opened the respondents’ case, 

Mr. Jas. SWINBURNE was called, and said that the present 
invention had to do only with a system in which the conduit was 
contained in thin metallic tubing. In an electrical conduit of 
that kind, the continuity of the inner surface was a matter of 
importance. The various conducting parts of the conduit should be 
of the same size. 

What is the invention you find by which these advantages that 
you have been mentioning are attained ?— The invention consists 
of a ferrule which is screwed at one end to go into the socket, and is 
always screwed. "The other end is larger, and a plain socket which 
fits an unscrewed pipe of the same size as the screwed end of the 
socket. The ferrule is split in such a way that when it is screwed 
up it grips enough on the plain tube to make an electrical contact. 

Further examined, the WiTNESS said that taking the instructions 
contained in the text of the specification, he thought any person 
desirous of working the apparatus shown in figs. 4, 5 and 6 would 
not have any difficulty in making them work. He had perused 
the specifications referred to in the particulars ef objections, and 
he did not find in any of them the invention in question. Md 

It is suggested that no invention was required to arrive at thim 
What is your view as to that ?—It is an ingenious invention. 


R 
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Cross-examined, the WrTNess said that there was no novelty in 

' making electrical connection. 

. Mr. Jonn Epwarp LrLovyp BARNES, examined, said he was a 
member of the firm of Sloan & Lloyd Barnes, consulting engineers 
and chartered patent agents at Liverpool. His firm were responsible 
for the specification. His recollection was that there was nothing in 
any of the anticipations which would enable one to couple what he, 
as a practical man, called an inch conduit to what he would get from 
the Simplex people, an inch fitting. 

On behalf of the petitioners, Mr. DuaArLDp CLERK and Mr. LuGARD 
gave evidence to the effect that there was no novelty or utility in 
the invention in question. 

His Logpsuip delivered a considered judgement on Wednesday, 
22nd inst. He said that where electric light cables were laid in 

metallic conduits, it was essential that the conduit should be in 

‘complete electrical contact. It was necessary to have a tight grip 
or contact between the successive parts. At the date of the patent 
there was what was known as the Simplex conduit. The object of 
the patentee was that he told the public how to obtain the desired 
metallic circuit without having to use screwed tubing. At the date 

of the patent the idea of connecting a plain conduit with 
screw fittings by a device which would cause the con- 

. duit to be gripped by a screw was old. But the 
patentee said that the particular way in which he made 
use of well-known devices was new. The patentee’s grip was what 

‘was called an overhung grip. In Lake’s device both direct and 
overhung grip were used; but it was true that no one of the alleged 

.antieipations used overhung grip alone. In that: respect the 

patentee had taken a retrograde step, and nota step in advance. 
Moreover, he saw no invention in what the patentee had done. 

: Lake did not get overhung grip alone, but direct grip also. But 
there was another anticipation which introduced conduit and 
coupling of the same size. Bayliss used a coupling as this patentce 
did. In his judgement the patentee failed for want of novelty. 
As he had found there was want of novelty, it was unnecessary to 
refer to the other points made by the petitioners. In his judgement, 
the petitioners were entitled to an order for revocation and for 

“Costs. 


CROYDON CORPORATION v. Tue British ELECTRIC TRACTION Co 


In the Chancery Division of the High Court on Friday, before Mr. 
Justice Farwell, Mr. Warmington, K.C., applied that certain 
questions of law in the matter of the arbitration between the 
Croydon Corporation and the British Electric Traction Co. might 
be decided by his Lordship on an early date. He stated that the 
arbitration was held by Mr. Parker, and was to settle the form of 
the lease, but certain questions of law had arisen, and these were 
to come before his Lordship. Under an Act of Parliament, the 
Corporation, on behalf,of whom he (Mr. Warmington) appeared, 
had the right to determine the lease after six months' notice. The 
' lease expired on May 31st, 1906, and it was necessary, therefore, to 
give notice next week if they were to comply with that term. 
. They had given notice, but it was conceived that if his Lordship’s 
` view of the law was in a certain way, they would have to give 
another notice. 
His LonpsHIP directed the case to!be put down for hearing next 


Friday. 


BAINBBIDGE2AND ANOTHER v. THE PostmasTER-GENERAL 
AND CRANE. 


Ix the Court of Appeal, consisting of the Master of the Rolls and 
Lord Justice Mathew, on Friday, judgement was delivered in this 
case on the appeal of the Postmaster-General from an order made in 
chambers by Mr. Justice Walton, allowing the plaintiff to add the 
Postmaster-General as a defendant to the action. The case was 
reported in our issue of November 10th, p. 783. 
In giving judgement, the MASTER OF THE ROLLS, after stating 
the facts, said that the Telegraph Act, 1863, was passed for the pur- 
. pose of regulating the exercise of powers under Special Acts for 
. the construction and maintenancé of telegraphs. Sec. 6 men- 
tioned the various works, including the opening of streets and 
roads, which & telegraph company might execute, subject to the 
' restriction of the Act. Sec. 18 said that after a company had 
opened a road they should restore it and keep it in repair for six 
. months, failing which they were liable to a penalty. Sec. 42 was 
as follows:—'' The company shall be answerable for all accidents, 
damages and injuries happening through the act ordefault of the 
. company, or of any person in their employment by reason or in 
. consequence of any of the company's works, and shall save harmless 
~ all bodies having control of the streets or public roads, collectively 
and individually, and their officers and servants from all damages 
and costs in respect of such accidents and injuries." That was the 
law regulating companies who undertook the duty of laying 
down telegraph wires. Subsequently the Act on which the 
, present question arose was passed, viz. the Telegraph 
Act, 1868. That Act empowered the  Postmaster-General 
` to purchase the undertakings of telegraph companies, which were to 
, vest in him in his corporate capacity, which had been conferred on 
him for the purpose of holding property by the Post Office Act, 
1840. The plaintiffs contended that the action lay not only against 
. Crane, the author of the wrong, but also against the persons by 
whose orders he was carrying out the work of laying the telegraph 
` wires, and that the statute constituted the Postmaster-General one 
„Of the persons who must be charged with the liability imposed by the 
Legislature on telegraph companies The contention was that the 


A, 
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Postmaster-General was responsible for the negligence of his sub- 
ordinate Crane, and that an action for damages lay against him in 
his official capacity. His Lordship having gone through the cases 
bearing on the question, said that the Postmaster-General was not 
in a similar position to that of a common carrier at common law. 
That being so, had the Legislature altered the immunity of the 
Postmaster-General? Were there any words to be found in the 
statute which cut down the position of the Postmaster-General with 
regard to immunity from what it was before he took over 
the telegraphs? When the provisions were analysed, they 
seemed to him to leave the Postmaster-General where he 
was before. In his official capacity he kept his former 
immunity. It was not suggested that the Postmaster-General 
had himself anything to do with the negligence of which 
the plaintiff complained. The plaintiff was obliged to put his case 
on the footing that Crane was in the employment of the Postmaster- 
General. That condition was not fulfilled. Crane was not in the 
employment of the Postmaster-(deneral, and the suggested nerus 
between them of master and servant was broken at once. That 
was sufficient to dispose of the case. The plaintiffs, however, 
could not show any section providing for any fund out of which 
damages could be paid by the Postmaster-General in such a case asthis. 
It was clear that the revenue of the country could not be reached 
by an action brought by a private individual against a public officer 
in his official capacity. On these grounds, he thought Mr. Justice 
Walton had been wrong in not stopping the action against the 
Postmaster-General. In point of fact, the learned judge seemed 
to have done little more than invite the Court of Appeal to con- 
sider the question, but in point of form they must reverse his 
decision, and allow the appeal. 

Lord Justice MaruEew delivered judgement to the same effect, 


" and the appeal was accordingly allowed. 


The ATTORNEY-GENERAL said that the Postmaster-General would 
not ask for costs. 


. ATKINSON v. SCHMAHL. 


IN the Chancery Division of the High Court of Justice on 
Thursday last week, Mr. Justice Swinfen Eady had before him an 
action brought by Sydney Joseph Atkinson, an electrical engineer, 
Newcastle-on-Tyne, against Wilhelm Schmahl, the case relating to 
a partnership business of providers of electrical accessories and 
general merchants at Newcastle-on-Tyne. 

Mr. MickLEM, K.C., for the plaintiff, said the claim was brought 


under certain articles of partnership entered into between the 


parties on July 24th, 1900. Defendant had up to that time been in 
partnership with two gentlemen in the business of selling electrical 
appliances.  Plaintiff's case was that his partnership with the 
defendant still subsisted, svhile the defendant said it was dissolved 
by an agreement. 

Mr. Eve, K.C., for the defendant, said both parties were agreed 
that there was a verbal agreement come to at the same time as 
the written agreement, and his case was that the verbal agreement, 
coupled with the document, made a complete dissolution. 

Mr. MickLEM, continuing, stated that the partnership was 
to go on for a term of six years. The capital of the business was to 
be £700, of which £500 was to be brought in in cash by Mr. 
Atkinson, and the defendant was to be credited with the value of 
the stock then in the business, which was agreed at £66 9s., and to 
bring in £133 11s. After the partnership commenced disagreement 
arose between the parties, chiefly in connection with the defendant 
not bringing in his amoünt of capital. The articles provided that 
each of the partners was to devote his whole time to the business, 
but there was a saving clause to the effect that after one year the 
plaintiff was to be at liberty to be e d in any other businese 
provided that it did not interfere with his duties to the partnership ; 
or, in the event of its so doing, that he should allow Mr. Sc 
& sum to be agreed upon. In October, 1901, an ement was 
come to, by which plaintiff availed himself of the clause allowing 
him to engage in another business after the expiry of one year. 
Plaintiff entered into an engagement with the British Thomson- 
Houston Co., Ltd., as a selling engineer, and ceased to take an 
active part in the management of the partnership business. In 
1903 plaintiff went to South Africa on business. Shortly before his 
departure he received a communication from the defendant, pro- 
posing that the partnership business should be sold to a limited 
company. In January, 1904, the plaintiff returned to England, 
and discovered that in his absence the defendant had sold the 
partnership business to the Armorduct Manufacturing Co., Ltd. 
Counsel was continuing his opening statement when 

Mr. EvE interposed and said the defendant had never disputed 
his liability to pay plaintiff’s capital. It was only when plaintiff 
insisted that there was a partnership existing, that defendant said 
the amount should be reduced. Parties were now agreed that 
plaintiff should have his capital. The defendant would pay him 
£510 in two instalments. 

His LoRpsHiP granted a stay’ of; proceedings without costs, as 
desired by the parties. | 


Mayor, ALDERMEN AND COUNCILLORS OF LAMBETH v. SOUTH 
LONDON ELECTRIC SUPPLE CORPORATION, LTD. 


THIS case came before Mr. Justice Bigham in the King’s Bench 
Division on November 17th. The plaintiffs claimed that they 
were entitled to £738, the cost of carting refuse, and a declaration 
that the defendants were liable under the terms of an agreement 
dated March 16th, 1897, to maintain the dust destructor and cremate 
the refuse supplied by the plaintiffs. The defendants contended 
that they were (not bound by the agreement, as it had not been 
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approved by the Board of Trade, and they counterclaimed for . 


£42,500, the cost of the dust destructor. 

Mr. McCall, K.C., Mr. C. Munro and Mr. Laingsford appeared 
forthe plaintiffs, and Mr. Fletcher Moulton, K.C., Mr. Montagu 
Lush, K C., and Mr. Rowlatt represented the defendants. 

Mr. McCarr, K.C., explained that the right to work the 
destructor had been transferred to the company. The defendants 
were fined for creating a nuisance, and they then took up the posi- 
tion that this relieved them from any liability. He contended 
that this was a wrong conclusion, and not one that could be legally 
upheld. They,could have destroyed the dust without creating a 
nuisance. 

Mr. Montacu Luss, K.C., pointed out that the terms were not 
in the transfer, and as the subsequent deed had not been approved 
by the Board of Trade it was invalid. 

His LogpanHrP said he came to the conclusion that the deed was 
invalid. It was necessary to obtain the sanction of the Board of 
Trade for all the terms, and this had not been done. He gave 
judgement for the defendants upon the claim and for the plaintiffs 
upon the counterclaim. j 


British PIONEER ELECTRIO LiGHT AND PowER Co. OF 
INDIA, LTD. 
IN the Chancery Division of the High Court of Justice on Tuesday 


(November 21st), the petition of S. T. Biggs and another, for the 
winding up of this company, was in the list for hearing before Mr. 


Justice Buckley. Mr. Gave Browne, K.C., on behalf of the peti- 


tioners, asked that the petition might stand over as the company 
had filed affidavits which there had not been: time to deal with. 
He further asked leave to amend the petition by stating that 
certain matters were not within the powers of the directors, and 
for an order for the discovery of documents. à 

Mr. YouNGEB, K.C., on behalf of the company, opposed any 
application for an adjournment on the ground that the necessity 
of the application was solely owing to the fault of the petitioners. 
The petition was that of shareholders, opposed by all the other share- 
holders of the company, forthe compulsory winding up of the 
company. The petition could not be supported by the statutory 
affidavit, and it was important it should be discussed at the earliest 
possible moment. 

Mr. Gave Browne, K.C., pressed for an adjournment. The 


matter to be investigated, he said, was the sale of a concession for a - 


tramway in Bombay to a British Electric Light Co., and the fact 
that in connection with that there was a contract given to a small 


limited company, of which two of the directors were principal: 


shareholders. He wanted the documents in relation to the dealing 
with that concession, and the arrangement made with these two 
gentlemen. ` 

Mr. YOUNGER said the documents were exhibited. 


Mr. dave Brownw said he wanted the minute books and pass’ 


books to show what had been paid. He wanted to aménd by 
alleging that the transaction in question was contrary to the 
articles and in other particulars. 

His LonpeHiP gave liberty to amend, and directed the petition 
to stand over for a week. 


BUSINESS NOTES. 


Consular Notes.—OmuiLE.—The German Consul in 
Taltal reports that all the machinery for the new German saltpetre 
works was produced in Germany, and is electrically-driven, by 
Siemens-Schuckert plant. The station is situated in the “ Chile- 
Officina," whence the power is transmitted by overhead cables to 
the “ Alemania." é 

BaAvABIA.— The U.S. Consul at Munich reports that the increasing 
number of tourists who visit Southern Bavaria, the Tyrol, and 
Switzerland, has made it necessary to have more improved appli- 
ances for modern comfort. Among the appliances which interest 
manufacturers, electrical ventilating fans are mentioned. So many 


large hotels are refitted and built every year, that manufacturers - 


should find: this a profitable district for such appliances. 


_ PERU.—The American Consul at Iquitos reports that that city 
is showing considerable enterprise.. The following public works 
are projected: an electric plant for lighting, a wireless telegraph 
station to communicate with Puerto Bermudez, and a railroad 
between Cerro de Pasco and the River Marannon. 

BRazrr.—The German Consul in Rio de Janeiro reports that the 
most important event in the electrical business of Brazil in 1904, 
was the foundation of a company jn Canada, similar to the 
Canadian-North American Light and PoWer Co. in the State of Sao 
Paulo, which proposes to carry out electrical works in the 
Province of Rio de Janeiro, and particularly in its chief 
town. The Same persons are associated with this company 
38 are associated with the above-named Sao Paulo, Co. which 
works 190,000 m.P. in Sao Paulo, Mexico and Niagara. The capital 
amounts to $25,000,000, of which $4,000,000 is paid up. Towards 
the end of 1904, the Rio de Janeiro Tramway, Light and Power Co. 
began the works for the utilisation of the waterfalls of the River 
x hyba, and in January, 1905, the concession granted to an 

nglishman named Reid, by the municipality in 1900, for electric 
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power distribution was taken over. The company has been obliged 
to come to an understanding with the gas company which holds 
certain lighting privileges in Riode Janeiro. The distribution of 
electricity for house lighting purposes will be commenced as soon as 
the Brazilian Government shall have sanctioned the works. ) 

JAPAN.—The Austrian Consul at Yokohama in a recent report 
states that the number of industrial establishments in Japan in 1903 
amounted to 8,274, of which 3,741 were driven by power. From 
statistics issued it appears that the use of steam, water'power, 
petroleum, gas and electric motors is greatly on the increase. 
The number of motor-driven factories in 1901 amounted to 2,388, 
and in 1903 to 3,741, and although figures are not yet available for 
1904, it is known that the use of motors has greatly extended. 
The following data of the various kinds of motors used may be of 
interest :— With steam motors, 2,205 factories, 3,454 machines and 
75,676 uP. ; with water power, 1,004 factories, 9,511 mH.P.; with 
petroleum motors, 163 factories, 807 H.p.; with electric motors, 86 
factories, 125 machines, and 5,233 mn.P.; with gas motors, 123 
factories, 177 machines and 177 H.P.; with water and steam motors, 
107 factories, 290 machines and 5,264 H.P.; with electric and steam 
motors, 19 factories, 124 machines and 2,332 H.P.; with gas and 
steam motors, 6 factories, 78 machines and 475 H.P.; and other 
kinds, 28 factories, 75 machines and 2,306 H.P. 


Preston Refuse Destruetor.—In a paper read before 
the Sheffield: Congress of the Association of Cleansing Superin- 
tendents, Mr. T. Lloyd gave particulars of the new refuse destructor 
under his charge at Preston. The destructor is of the Meldrum ' 
“ Simplex " regenerative type, having four four-grate furnaces, and 
deals with about 20,000 tons of refuse per annumr The furnace is 
hand-fired. The boilers are of the Lancashire type, made by Messrs. 
Yates & Tiom, of Blackburn, measuring 30 ft. x 8 ft., and work ` 
at a pressure of 200 lb. per sq. in. The air entering the ashpit is 
heated to à temperature of 400* F. in the regenerator, and the feed 
water is heated in a Green economiser. Official tests carried out on 
one unit in April last gave the following results :— 


Refuse destroyed in 24 hours ... 66 tons 19 cwt. 


Duration of Test... dus .. 83 hours. 
Total refuse fired during test v" ... 54,684 Ib, 
Total weight of clinker i .. 903 % = 16,576 lb 
- t ash ... € sat 29% = 1,624 Ib 
Carbonic acid continuous samples ... ... 1213 % 
Oxygen - T T jus 6:46 95 
Carbonic oxide us es dun i — 719 
Temperature of combustion chamber ecl ... 9,988? F. 
i a " maximum) 2,700° F. 
Temperature of air entering regenerator ... .. 60° F. 
» » leaving a 470° F. 
Gauge pressure ze sa E : ... 166 Ib. per sq. in. 
Temperature of feed entering'‘economiser 50* F. 
" » leaving " .. 222° F. 
s flue gases entering economiser ... 648° F. 
n » leaving 5 .. 820° F. 
Feed water evaporated per lb. of refuse ... .. 1°41 Ib, 
Equivalent evaporation ‘from and at 212° per lb. 
of refuse, boiler and economiser combined ... 17 Ib. 
Electrical output, B. of T. units per hour... ..  279:'04 
- ^ ñ per ton of refuse 10024 


The steam is supplied,to the Tramways Department, and suffices to 
generate 20,000 units per week on the average; the total quantity 
of energy generated from December 29th, 1904, to June 21st, 1905, 
was 487,644. | 


German Electro-Technical Industry and Com- 
mercial Treaties.—A German contemporary reports that 
exhaustive representations have recently been made to the German 
Government by the “ Verein” for the protection of the German 
electro-technical interests, with a view to the conclusion of new 
commercial treaties with Spain, Portugal, Sweden and the United 
States. It is stated that for some time foreign Governments have 
made electrical profuctions their chief article for the levying of 
protective duties. In Scandinavia almost insurmountable duties 
have been placed on electrical goods, and in Italy duties on these 
goods have recently been doubled, and even trebled. The same 
procedure is also to be feared in Belgium. The supporters of the 
movement state that in the electro-technical industry Germany 
holds first place, but that, owing t^ its disabilities, other countries 
are beginning to gain headway. This is particularly true of the 
United States, whose manufacturers, on account of cheap transport, 
&c., are cutting German goods out of the South American market, 
whereas German goods cannot be introduced into the United 
States owing to the high protective duties. 


Asylum Installation.—Messrs. S. Dixon & Son, LTD., 
have secured the contract for two 80-kw. steam dynamos with 
Willans & Robinson engines, for the West Riding of Yorkshire 
County Council, Storthes Hall Asylum. They have also secured an 
order from the Preston Corporation Tramways for one sample 
Turner' patent automatic point controller. ` 


Chelmsford Street Lighting.—We understand that, 
after a very severe fight with the local gas company, the Chelmsford 
Electric Light Co. obtained a renewal of the street lighting contract 
foranumberof years; 300 4-ampere A type Nernst lamps will be used. 
They are being supplied by the A.E.G. ENGLISH MANUFACTURING 
Co., Lrp., who hold the Nernst lamp patents for Great Britain, all 
British Oolonies, Asia, Africa, South and Central America. 
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Franee.— La Compagnie d'Eclairage Electrique du 
Secteur de la Place Clichy, Paris, reports a profit of £28,740 for the 
uu MERE year, out of which a dividend of 9 per cent. is being 
paid. 

Catalogues and Lists.—Merssrs. James PITKIN & Co., 
56, Red Lion Street Clerkenwell.—Illustrated price list giving 
particulars of their ammeters, voltmeters, recorders, &c. This firm 
was established in 1855, and has always made a specialty of electrical 
m ing instruments. We believe that Messrs. Pitkin were among 
the first (if not actually the first) to make moving-coil instruments 
on a commercial scale, and were making Col. Holden's moving-coil 
testing sets as long ago as 1886. The present text includes gravity 
and moving-coil ammeters and voltmeters of all sizes from 3 in. 
diameter upwards, as well as sectorand edgewise types. Recorders 
of the “moving-coil,” as well as their well-known “hot-wire” 
types, are fully described. Within the last few years many 
important Government contracts for measuring instruments have 
been carried out, and many corporation electricity supply departments 
and technical colleges are placing orders with them. Messrs. Pitkin do 
not make switchboards, a fact that switchboard makers and con- 
tractors should bear in mind when placing orders for instruments. 

Messrs. E. Bennis & Co., Lro., 28, Victoria Street, Westminster, 
S.W.— Two new pamphlets, whose contents are reprints of 
illustrated articles which have been published in two of our con- 
temporaries, giving descriptions of coal conveying and, coal and ash 
handling plant installed by Messrs. Bennis at the Metropolitan Elec- 
tric Supply Co.’s power station at Acton Lane, and at the Grime- 
thorpe, Frickley and Carlton Main Co.’scollieries. The lists will be 
of interest to thqse desirous of effecting boiler-house economies. 
Copies of either or both lists will be forwarded to any such who 
communicate with the firm at the above address. 

Messrs. ALFRED HERBERT, Lrp., Coventry.—A catalogue of 
machine tools specially selected for the use of motor manu- 
facturers, chicfly turret and automatic lathes arranged to suit 
particular details of a car and its machinery. The catalogue 
contains also milling machines, drilling machines, cutting-off 
machines, shapers, a general lathe and a grinder, also gear cutters. 
Each machine is briefly described, and the catalogue is beautifully 
got up, and since it measures 9 in. X 64 in., it comes with a primd 
facie claim for a place on the bookshelf. 

Mr. ROBERT Spence, Richmond, Yorks.—Circular illustrating 
Spence’s patent ejector oil-can for motors and machinery generally. 
This novelty, which is being exhibited this week at the Stanley 
Motor Show, is claimed to permit of machinery being lubricated, 
however inaccessible. It will eject oil in an upward or downward 
direction, will oil by gravity, can be taken to pieces, has no 


-packing, and if the can be upset the oil will not escape. . 


Messrs. M. Grover & Co., Saw Mill engineers, Lecds.—List of 
“ Ideal" saw guards. 

MESSRS. JAMES BUCHANAN & Son, Caledonia Foundry and Engine 
Works, Liverpool, N.—Illustrated pamphlet containing descriptive 
particulars of Buchanan's patent steam motor-wagon, which is on 
exhibition at the Stanley Show, Stand No. 158, Royal Agricultural 
Hall, London, from until 25th inst. | 

The GENERAL ELECTRIC Co, Lrp., London, E.C.—New elec- 
trical plant catalogue (34 pp.), containing particulars and a large 
number of half-tone and other illustrations of direct-coupled 
steam, gas and oil generating sets, steam turbine generating 
plants, electric lifts and cranes, electric haulage gear, boilers, 
steam, gas and oil engines, &c. One of the features in the list is 
a description of oil engine dynamo sets from 4 to 20 H.P. for 
country house lighting. 

CALLENDER'S CABLE AND CONSTRUCTION Co., Lrp., London, E.C.— 
Well-bound catalogue (325 pp.) of electrical distribution appliances. 
It contains a large amount of useful matter and numerous detailed 
drawings relating to their feeder pillars, joint boxes, tramway pillars, 
network manholes, mushroom type and link and block disconnecting 
network boxes, straight joint boxes, service, dividing and house 
fuse boxes; also various high-tension junction boxés, frames and 
covers, junction boxes and cable accessories for mining and colliery 
work, and switchboards constructed on their double porcelain 
insulation principle. We cannot do more than indicate in this 
brief manner the large amount of material brought together here, 
but we believe that the book will be of lasting value to those 
interested in the distribution of electrical energy for all purposes. 

. Mxssns. FERRANTI, Ltp., Hollinwood.— Price list (No. 50) giving 
ilustrated particulars of single-pole, single-throw, quick-break 
knife switches for from 25 to 2,500 amperes. 


For Sale.—Some electric lighting plant at Inverness is 
being offered for sale, it having been discarded in favour of a public 
supply. See our advertisement pages to-day. 


Hints on Incandescent Lighting.—We have received 
from Mr. R. L. ACLAND, borough electrical engineer at Chesterfield, 
a card of practical hints to users of incandescent lamps, which he 
states he has found of very great assistance in educating consumers 
as to how they should make best use of their lamps. The fact that 
Jamps are run too long by consumers, with the result that there is 
much dissatisfaction on the score of cost and bad lighting, need 
hardly be said. These cards can be obtained in quantities from 
Messrs. Broomhead Bros., of Packer's Row, Chesterfield, and are 


. suitable for distribution by any supply authority. We commend 


this “card of hints” to the consideration of other engineers. 


Staff Dinner.—The annual dinner of the staff and 
workmen of the British ELEcTRIO "TRANSFORMER Co., whose 
manufactory is at Hayes, was held on Saturday, 11th inst., at the 


White Hart Hotel, Harlington. Mr. G. 
Mc. gto G. Lindley, assistant manager, 


Cricket Dinner.—The annual cricket dinner of MeEsers. 
DRAKE & GoRzHAM, Lro., was given at Victoria Mansion Restaurant, 
Westminster, on the 16th inst. The chair was taken by Mr. Bernard 
Drake, who was supported by Mr. J. C. Forster, another director of 
the company. The secretary of the club reported that they had had 
& very good season, winning 13 out of the 21 matches played. The 
chairman, in replying to the toast of '* Success to Messrs. Drake and 
Gorham, Ltd.,” said that, in spite of the keen competition which 
still existed, the company had been able to hold its own. The past 
year had shown improved results on the previous one, and he hoped 
the current year would be better still. Mr. Drake remarked that 
many people who would have adopted the electric light had 
delayed doing so, and bought a motor-car instead. He con- 
gratulated the Manchester office on having secured an order for the 
electrical equipment of a large cotton mill requiring 1,000 &.». He 
recommended the staff to look into the question of supporting the 
reform of our tariffs in the event of a general election, as, although 
he was not a politician, it appeared to him on the face of it to be 
senseless to tax such things as tobacco and tea, which we could not 
produce in England, and allow foreign goods which we could pro- 
duce to come into the country free of duty. He considered it was 
conceited for British manufacturers to think they could compete 
with foreign made goods, no matter how many advantages were 
given to the foreigner. He. saw no objection to the price of food 
being higher, so long as the people had correspondingly more 
money to pay for it. 


Trade Announcements.—We are asked by MESSRS. 
D. H. BoNNELLA & Son, Lro., to notify to the trade that Mr. A. F. 
Armstrong is no longer representing them. Mr. H. E. Benwell has 
been appointed as their representative. 

Messrs. Bray, MaARKHAM & Reiss, Lro., have appointed Mesars. 
J. Parkinson & Co., St. Nicholas Buildings, Newcastle-on-Tyne, 
their sole agents for Northumberland, Durham, and the Cleveland 
District of Yorkshire, and are keeping a stock of their switches at 
the above address. 


Liquidation—New ZEALAND Exetcric LIGHT AND 
Traction Oo., Lrp.—Meeting to be held at 35, New Broad Street, 
E.C., on December 18th, to hear an account of the winding up from 
the liquidator, Mr. R. W. Blackburn. 


Book Notices.—The Business Man's Magazine and The 


. Book-keeper (Thanet House, 231, Strand, W.C., 6d.).—We have 


received a copy of the first number (November) of the English 
edition of this morthly magazine, which p rts to be, and is, 
“ devoted to up-to-date business methods.” A variety of interesting 
articles, illustrated and otherwise, are contained in it which are well 
worthy of notice from commercial and financial men. We under- 
stand that the American edition has been running for 18 years, and 
that it has a monthly circulation of 120,000 copies. 

' “The Alternating-Current Circuit and Motor,” by W. Perren 
Maycock. 2nd edition. London: Whittaker & Co. 4s. 6d. net. 


Brush Contracts.—The following contracts have been 
booked by the BrusH ELECTRICAL ENGINEERING Co., LTD :— 
For A. & P. Steven, Glasgow: Four cars for incline railway. 
For the Great Yarmouth Corporation : Two double-deck cars complete with 
trucks and Brush motor equipments. 
For the Portsdown and Horndean Light Railway: engine direct coupled 


to 75-Kw. traction dynamo. . 
For the Cheshire Lines Committee : Six main line bogie carriages. 


Kornit.—This in an insulating material manufactured by 
Messrs. WALLIS Cox & Co., of 23, Leadenhall Street, E.C., at their 
works, {Stoke Newington, N.; they have the sole patent rights for 
its manufacture and sale in this country, the Colonies, and 
dependencies. It is produced in slabs of various thicknesses, from 
which articles are turned up in a lathe, and not moulded. Articles 
made from “Kornit” can be finished either a dull ora bright 
black; in the polishing no varnish is used, and it always remains 
brilliant. Parts can be joined together in such a manner that it 
is impossible to see that they are made from different pieces, and 
the material can be machined, sawn, or threaded ; it makes a very 
good substitute for vulcanite, and is well adapted for such things as 
bushes, handles, cut-outs, roses, &c. 


Are Lamp Lowering Gear.—We understand that the 
“ One working part" gear of the Lonpon ELECTRIC Firm, Croydon, 
already referred to in our pages, is meeting with considerable 
favour by reason of its unique and practical design snd con- 
struction. Although it has only been on the market a very short 
time, it has been supplied to two Government departments, 
16 corporations and supply companies, several railways, and a 
large number of contractors, one of the latter orders alone being 
for 50 complete sets of the gear. 


An Accountant's Warning to Creditors—At a 
meeting of accountants and auditors, held at Leeds last week, a 
point of very great interest to retail traders was raised by Mr. W. 
Claridge, of Bradford. A practice has been crgpping up, he said, 
wherein a certain class of so-called “ accountants” induce a debtor 
to sign a deed of arrangement privately, without consulting the 
creditors at all, and simply register the deed, and subsequently 
notify the creditors of what has been done and ask for their assent 
to the proceedings. In too many cases this artifice has succeeded, 
and there is no investigation on behalf of the creditors as to the 
bona fides of the statement of affairs. In fact, cases are known in 
which the asseta are notoriously under-estimated, and the creditors 
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are notoriously over-estimated for the purpose of justifying a small 
offer, or a very small dividend. Mr. Claridge warned the Society 
against this class of men, and said that, in the interests of commerce 
generally, it was earnestly to be hoped that henceforth no one would 
assent to a deed thus privately made, but would send particulars of 
every such case to some such society as the Society of Accountants, 
ki would be prepared, in the interests of commerce, to look into 
e case, 


i 
[ 


LIGHTING AND POWER NOTES. 


Continental Notes,.—lTALY.—The prefectural autho- 
rities of the Province of Udine have granted a concession to put 
down a plant to utilise the water-power of the River Chialada, at 
Ampezzo, in the generation of electrical energy for lighting and 
power purposes. 

BmnLINw.— The directors of the Berlin Electricity Works Co., 
which practically has a monopoly of electric lighting in the German 
capital, propose to pay a dividend at the rate of 10 per cent. for 
1904-5, as compared with 94 per cent. in the preceding year. 
This result has been arrived at after providing for the payment to 
the city of Berlin, in accordance with the terms of the company’s 
concession, of £160,506, as against £142,314 in 1903-4. As a 
consequence of the reduction of néarly 27 per cent. in the price, the 
consumption of energy largely advanced, namely, from 984 million 
kilowatt-hours in 1903-4 to 1114 millions in the past year. The share 
capital entitled to the 10 per cent. dividend amounts to £1,260,000, 
while 4 per cent. is payable on new capital of £315,000. In addi- 
tion to this ordinary capital the company has issued bonds of 
£1,600,000, and a further emission of £400,000 is contemplated for 
the extinction of floating debt and the extension of the generating 
stations. 


Colwyn Bay.—The U.D.C. resolved last. week to expend 
about £10,500 on extensions to its E.L. undertaking. 


. Darlington.—There is an increasing demand for motors 
for power purposes, and arrangements have been made by the Cor- 
poration with a firm for supplying motors to let out on hire; some 
68 motors, representing 324 H.P., have been fixed. Gas engines are 
being discarded in favour of electric power. The present charge is 
1}d. per unit. 


. Edmonton.—The B. of T. has’ written to the D.C. 
asking why no steps have been taken to carry out the prov. order 
The Council has replied, applying for an extension of time until 


the agreement with the North Metropolitan Electric Supply Co.,to . 


whom it has been decided to lease the order, is completed. 


Hampton.—The cables of the Twickenham and Ted- 
dington Electric Supply Co. have been laid in 25 streets, and con- 
nections made to 127 premises. 


Holmforthi—The U.D.C. has appointed committees to 


consider the subject of electric lighting. 


India.—LuckNow.—The Government House is to be 

supplied with an E.L. installation, and the work is now in hand by 
Messrs. Balmer, Lawrie & Co., of Calcutta. 
. T&HRI.—À small water-power scheme has been prepared by Mr. 
H. W. Allen for Sir Kirti Shah, Maharaja of Tehri-Garwhal, and 
is now being carried out. A Pelton wheel (twin for lightness of 
transport) drives & dynamo of 27 Kw., which will light the 
Maharaja's palace and the small town. 

BANGALORE.— The S.M.R. station isto be lighted by electricity.— 


Indian Engineering. 

Liversedge.—The U.D.C. on Friday decided to proceed 
with the E.L. scheme, and to apply for a loan of £1,500 for this 
purpose. i 

London.—SovutH Merropouitan E.L. & P. Co.—We 


have received copies of a pamphlet on power, lighting, heating, 
&c., with which the company is circularising its area of supply. A 


map is given on the circular showing the various districts throygh- ' 


out which the company's extensive distribution network is Jaid, the 
area extending from the River Thames on the north to Anerley and 
Croydon on the south, and from Woolwich on the east to Lambeth 
and Camberwell on the west. The company has power to supply 
in bulk at the boundary line to a number of undertakers (muni- 
palities and. companies) authorised to supply electrical energy. 
Complete lighting installations, motors, fans and radiators are 
offered by the company on the hire-purchase system, thereby 
avoiding all initial outlay to consumers. 

BERMONDSEY.—Further correspondence has ensued between the 
London Electric Supply Corporation and the B.C., relative to a 
supply in bulk by the corporation to the Council. The B.C. has 
decided to extend its E.L. plant, and the corporation has 
endeavoured to enter into an agreement with the B.C. to avoid this 
necessity for further capital expenditure by the Council, and 


thereby obviate any increase in the rates, which would ensue were | 


the decision of the Council carried out. The Supply Corporation 
repudiates a suggestion by the B.C. that it would, by a bulk 
supply, secure the opportunity of increasing its charges to 
consumers; by establishing relations with the Council arrange- 
ments could be made whereby the customers of each wauld not be 
solicited by the other, and thus all excuse for a retaliatory policy 
would be removed. As ratepayers in the borough, the Supply 
Corporation,bas an interest in any question connected with increase 


— 


of rates apart from any question of competition. The E.L. Com- 
mittee has informed the corporation that it is not prepared to 
accept the statement that the corporation can supply the Council — 
with energy in bulk at a price below the cost at which the Council 
can generate it; it is also not prepared to recommend the Council to 
enter into any negotiations having for their object the abandoning 
of its enterprise; and states that if the corporation's suggestion 
were acted upon “it would necessarily result in the users of 
electricity being compelled to pay higher charges for light and 
power." | ; | 

Lonpon County Covmcir.— The Fulham B.C. has asked the C.C. 
that the terms of the loan of £25,000 for E.L. purposes should be 
varied so as to provide for repayment on the annuity system, 
instead of the instalment system. 'The Finance Committee has 
recommended the Council to agree to the proposal, with repayment 
in 42 years. Sir R. M. Beachcroft, when the matter was reported 
on Tuesday last, asked whether the chairman of the Committee 
believed in the annuity system, which made the ratepayers of 
35 years hence, liable to the same charge as present ratepayers in 
respect of the initiation of electricity works. 'The method was 
unwise and inequitable, and the plant would be scrapped long 
before the expiration of the period of repayment. Mr. E. Collins 
condemned the municipal trading’ systém, and stated that the more 
money the Council lent to the local authorities, the higher the rates 
became. Lord Welby,in reply, remarked that in granting repayment 
on the annuity eystem the Council was only following the example of 
the State. He admitted that it was a grave question to allow 42 years 
for electric lighting loans. The Committee had the matter under 
consideration, and were in communication with the Treasury on the 
subject. The recommendation was then agreed to. It was also 
resolved to lend £6,175 to the Stoke Newington B.C. for sub-station 
plant, switchboards, battery and cables. The Highways Committee 
asked the Council to sanction an expenditure of £2,100 for the pur- 
chase of certain machine tools for the workshop at the Greenwich 
station, and to refer to the tramways department the work of 
making and fitting ploughs for 150 cars. 

The conference of Borough Councils, convened by the L.C.C., 
adopted the following resolution on Monday last:—''That this 
conference approves of the introduction by the C.C. of a Bill for 
enabling it to supply electricity in bulk, subject to the interesta of 
Borough Councils! existing undertakings being safeguarded, and 
the details of the measure proving to be otherwise satisfactory." 
The delegates of the 14 following B.Cs. voted for the motion :— 
Battersea, Bermondsey, Bethnal Green, Camberwell, Fulham, 
Greenwich, Hackney, Islington, Lewisham, St. Marylebone, St. 
Pancras, Shorediteh, Southwark, and Woolwich. The delegates of 
the following six Councils voted against it: —Hammersmith, Hamp- 
stead, Kensington, Paddington, Wandsworth and Westminster. 
The delegates of the following did not vote :—Deptford, Holborn, 
Lambeth, City, Stepney and Stoke Newington. The Boroughs of 
Chelsea and Poplar were not represented at the conference. 

FuLHaM.—The Electricity Committee has agreed to a suggestion 
by the electrical engineer to construct a small sub-station in the 
Fulham Palace Road, and to fit same with two 30-kw. transformers 
and the necessary gear at a total cost of £353. If the necessary 
permission of the owners of the land cannot be obtained, two pillars 
are to be erected and the cables extended at a total cost of £432. 

: SrokE Newinaton.—An L.C.C. loan of £19,925 for electric light 
extensions has been taken up by the B.C. 

CAMBERWELL.—The County of London Electric Supply Co. 
decided recently to lay new conduits in a part of the B.C. area, and 
has commenced to install them. The B.C. consented to the work 
being carried out “subject to their being used solely for the pur- 
poses of supplying electricity within the borough.” This condition 
the company contends is not one the Council is entitled to make. 
The Council has appealed to the B. of T. to “ protect the interests 
of the borough." The company, in reply to a communication from 
the Council on the subject, informs the B.C. that the Board does 
not appear to have any authority to intervene in the matter, except 
on an appeal being made by the undertaker, and the company has 
not so appealed. 

The Works and Finance Committee has resolved that in the 
event of the company proceeding with the laying of the mains in 
contravention of the conditions attaching to the approval of the 
Council, the town clerk and the solicitor be instructed to take steps 
to protect the interests of the Council. 

HaMMERSMITH.—The B.C. last week decided to apply to the 
L.C.C. for a loan of £15,570 made up as follows:—Mains and sub- 
stations, £7,899; laying services to consumers’ premises, £3,569 ; 
erection of buildings, £4,108. An L.C.C. loan of £18,795 for boilers 
and fittings, steam pipes and auxiliary apparatus in connection with 
the extensions was taken up. 


Maidstone.—The T.C. has decided that upon consumers’ 
application the inspectors shall visit premises free of charge and 
supervise the incandescent electric lamps, which will be replaced 
at 84d. each. It is explained that in undertaking this work the 
Council will make no profit, the object being to save consumers 
trouble, and to enable them to have their lamps always in a high 
state of efficiency, end so obtain a maximum light with a minimum 
consumption of aan: 


New Zealand.—WatEeR Powrr.—A large and repre- 
sentative public meeting was held at Napier recently to consider 
the question of the utilisation of the water power of Lake Waikare- 
moana. Of the estimated H.P. (500,000) available in North Island, 
Lake Waikaremoana is capable of supplying 140,000 H.P., or more 
than sufficient for the whole of the present needs of the North. It 
is proposed to the Government to set aside a sum to develop the 
resources of this lake. | "2 | 
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A public meeting has also been held at Gisborne, when a similar 


. resolution was unanimously adopted. 


_ of operation. 


latitude is given undcr the Institution rulcs. 


Wre RvLEs.— The New Zealand Underwriters’ Association 
has adopted the I.E.E. wiring rules in regard to wiring and 
fitting of E.I.. appliances in buildings. The manager of the New 


Zealand Electrical Syndicate has stated that while the syndicate's 


rules do not differ to any great extent from those adopted by the 
Association, he intends to stand by the syndicate’s tules. More 
For instance, on a 
single 18-gauge wire, the syndicate allows 1:8 amp. while the Insti- 
tution allows 4:2 amps. The new rules also provide for doing away 
with fuses in ceiling roses, wall-plugs, and switches, in favour of 
main fuses on a switchboard centrally situated. The syndicate's 
rules provide for 1,000 amps. per square inch of copper, while those 
now adopted by the Underwriters’ Association allow 2,337 amps. 
We gather that if the wiring contractors abide by the new rules of 
the Association, they will be refused connection by the syndicate. 

CHRISTCHURCH.—The City Council has decided to obtain another 
200-Kw. generating set and about 14 miles of additional feeder cable 
at an estimated cost, including erection, of £5,875. 

WxLLINGTON.— The City Council has decided to give notice to 
the Wellington Electric Light and Power Co. of its intention to 
purchase the undertaking. Under the E.L. Act of 1891, the 
Corporation has power to take over the company's works at the 
expiration of 14 years or a subsequent period of 7 years, upon pay- 
ment of the amount of capital expended from time to time and a 
sum equal to a profit of 10 per cent. per annum during the period 
The total estimated earnings up to the end of 1904 
was £61,970. The addition of 10 per cent. on the estimated 
expenditure would make £69,000, so that there would have to be 
added to the cost of the plant a sum of about £7,000. Thus the 
plant which had cost £125,000 could be acquired for tbe sum of 
£132,000. Last year the income exceeded the expenditure by 
£17,000. The Council is not under any obligation to purchase the 
company's plant outside its arca, but it seems probable that the 
Council will take over the whole of the company's system, including 
that at Karori, Wadestown, Miramar and Seatoun.* Consumers are 
now charged 1s. per unit for lighting, as against 6d. in Christchurch 
and 44d. in Melbourne and Sydney, and the City Council is paying 
to the company £8,000 per annum for public lighting, &c. 


Pontefract.— Application is being made by the Electrical 
Distribution of Yorkshire, Ltd., for a prov. order for E.L. within 
the borough of Pontefract. 


Radcliffe.—The Electricity and Tramways Committee 
has recommended the Council to enter into arrangements re the 
supply of electricity to the proposed works of the British Aluminium 
Co. It was stated that about £16,000 worth of energy would be 
required per annum, chiefly for smelting purposes. The resolution 
was referred to the General Purposes Committee. 


Scunthorpe.—aA L.G.B. inquiry was held on November 
14th relative to the application of the U.D.C. for a loan of £4,500 
for E.L. purposes, it being the Council’s intention to combine an 
E.L. plant with a scheme of electrical pumping for the new water- 
works. It was stated that subject to the consent of the L.G.B. the 
contract for the work had been let to the British Westinghouse 
Electric and Manufacturing Co., Ltd., and the scheme. included 
public lighting in the principal streets with 16-c.p. lamps. There 
was no opposition. i 


South Africa.—PnETORIA.—À fire broke out on the 
evening of October 26th in the roof of the boiler house of the 
Pretoria Municipal Electricity Works. The brigade arrived 
promptly on the scene, but their efforts were greatly handicapped 
by the fact that they were debarred from using water, and had to 
resort to cutting the roof away with axes, which was successfully 
accomplished after four hours' hard work. : 

LounENco MaRnqures.—' The Electric Light Co. has offered to 
replace the present lamps by arc lamps in the principal streets in 
the town. The Tramway Co. has secured the contract at 9d. per 
Kw.-hour to supply electric power for the wharf cranes. 


Southport.—The Electrical Exhibition which was held 


in the Cambridge Hall, Southport, all last week, proved highly 
successful. Over 9,600 visitors paid for admission, and it is esti- 
mated that altogether over 10,000 people patronised the exhibition, 


South Wales,—The South Wales Electrical Power Dis- 


tribution Co. intends applying to Parliament for sanction to raise 
additional capital for carrying out the obligations of the Carmar- 
thenshire Electric Power Co. 


Stockton-on-Tees.—A propos of the letter from the 
B. of T. published in our issue of the 10th inst., it is interesting to 
note the reasons given by the R.D.C. for not haviny exercised the 
powers under its prov. order. The B. of T. has asked the Council 
what steps, if any, it proposes to take to carry out the order granted 
some years ago. The clerk replied that so far the Council had 
found no necessity to take any steps to exercise the powers nnder 
the order, that there was little or no demand for energy in the dis- 
trict, that no application from any parishes in the district had been 
received, and that the Council would be willing to consider any 
application for the transfer of the order to any local authority or 
company. No one being prejudiced, there was no necessity for the 
B. of T. to take any action towards revoking the order. To this the 
B. of T. replied that the order contained no provision enabling 
the Council to transfer it, and that it was against the policy of the 
Board to allow orders to remain in force if there was no intention 


f 


to execute them ; therefore, the Board proposed to revoke the 
Council’s order. The Council has now decided to apply for the 
order to remain in force for another year. 


Stourport and Kidderminster.—The Kidderminster 
and District Electric Light and Traction Co. is applying to the 
B. of T. for a prov. order for electric lighting in the parish of 
Stourport, and in the rural district of Kidderminster. 


Stretford.—We regret that we were in error in stating, 
in our last issuc, that the U.D.C. will allow a discount of 10 per 
cent. off consumers’ accounts during the coming year. The price 
is net. ; 


Trafford Park.—The Trafford Power and Light Supply 
Co. was, at Manchester on 17th inst., fined 10s. and costs, and two 
guineas extra coste, for permitting a smoke nuisance at its works at 
Trafford Park on October 2nd. 


Upholland. — The U.D.C. has decided to obtain par- 
ticulars of a supply of energy in bulk from Wigan T.C. and the 
Lancashire Electric Power Co. 


Willington.—The U.D.C., after discussing the appli- 
cation of the Durham County Electric Power Distribution Co. for 
a prov. order for electric lighting, has decided not to consent to the 
application, 

Woodford.—For the present a prov. order for E.L. will 
not be applied for by the U.D.C., owing to the result of a plebiscite 
on the question. Out of 3,646 circulars sent out to the ratepayers, 
only 1,554 replies were received ; of these 1,052 were against the 
application, 456 in favour, while 36 were irregular. 


Worsley.—The U.D.C., which has applied for an exten- 
sion of time for carrying out the E.L. order, has decided to grant 
an interview with the Lancashire Electric Power Co. to discuss the 
question of taking energy in bulk. | 


TRAMWAY AND RAILWAY NOTES. 


Altrincham.—The U.D.C. has decided to apply to the 
B. of T. fora revival of the powers granted by the Tramways 
Order, 1904, and foran exteusion of time for completing the 
undertaking. 


Belfast.— At a recent meeting of the Tramways Com- 
mittee, the general manager, Mr. Nance, tins that he could not 
start the full electric service until Mr. McCowen, the electrical 
engineer, was satisfied that the three engines were capable of 
working under the fu!l load of 174 cars for the working day of 17 
hours. The earliest date for the opening of the system apparently 
receded to February. The B. of T. has appointed Major J. W. 
Pringle and Mr. A. P. Trotter to inspect the permanent way and 
the electrical equipment respectively. : 


Bournemouth.—The promoters of the proposed light 
railway from Bournemouth to Swanage have, it is stated, decided to 
proceed with their scheme, which is estimated to cost £200,000. 


Continental Notes.—FnaNcE. — In a report lately 
addressed to the General Council of the Seine regarding the budget 
for 1906, the Prefect of the Department has expressed himself in 
rather plaintive terms regarding the various companies which in 
1900 were authorised to apply electric traction to their horse- 
operated lines, and which have hitherto failed to keep their engage- 
ments. The Cie. Générale Parisienne de Tramways and the General 
Omnibus Co. have both put forward the plea that capitalists are 
loath to provide the means to electrify their lines in face of the 
poor guarantees which the companies could hitherto offer, and in 
the case of the General Omnibus Co., the short time remaining 
before the expiry of its concessions (1909) is put forward' as excuse. 

Meanwhile, several of the principal Parisian tramway companies 
are evidently moving towards a united effort in the way of 
obtaining cheaper power. In more than one financial journal 
Statements have been made to the effect that an influential group 
of capitalists is supporting a scheme which is also receiving the 
approbation of the tramway companies in question, by which a 
large central power station will be erected in the environs of Paris, 
destined for the supply of all the present needs of electric surface 
traction in the city of Paris. No details of the station are as yet 
published, but it is believed that the station will be laid out on 
grounds at least as ample as the most recent additions to Paris 
central stations, that at St. Denis, about to be placed in service for 
the needs of the Paris Metropolitan. 

The first of the immense caissons which has been some months con- 
structing on the Seine has at last been safely lowered in the river 
opposite the Louvre, where the tunnel beneath the Seine, destined 
for the Metropolitan line No. 4 (N.—8.) is about to be commenced. 
Two other caissons, each 36 metres long, will be lowered directly 
afterwards. The Seine is here divided into two parts by the Island, 
forming the “Cité,” and the smaller arm of the river will be 
iunnelled by means of two caissons, each 19 metres long. Under 
the Orleans Railway, in addition to the compressed-air system of 
tunnelling, recourse will be had to the “congealing” method, to 
prevent possible falling in of the tunnel. 

The southern part of line No. 2, forming a loop with the northem 
circular part, will definitely be opened in February next, the 
service having been delayed owing to the non-completion of the 
two connecting bridges over the Seine at Bercy and Passy. 

Some idea of the impetus to light railway construction recently 
received in France may be gathered from the uri d the Minister 
of Public Works has placed before the Chamber of Deputies the 
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draft of the law authorising him to employ over half a million 
francs not so used in 1904 towards increasing the annual subsidy for 
tramway and light railway projects. This sum is over and above 
the million francs voted earlier this year for bounties to this class 
of undertaking. 

Thé town of Beauvais, 40 miles north of Paris, is considering the 
installation of electric tramways in the district. 

The Paris Metropolitan Railway, when first opened for service 
in 1900, placed on line No. 1 a number of single-truck motor and 
trail cars. On lines Nos. 2 and 3, when new material was ordered, 
,double-truck rolling stock was brought into use. This was not con- 
sidered feasible in respect to Line 1, because of the short radii of 
the curves. This difficulty, however, has now been overcome, and 
double-truck cars with rounded ends have been placed in service 
on line No. 1. These cars are arranged with a total capacity of 75 
passengers, of whom 46 can find seats. The floor of the cars is of 
sheet-iron, and the driver's cabin is likewise protected. The com- 
pany has finally adopted the double-truck car, and the small cars 
hitherto used will be suppressed or modified accordingly. 

A new power station in the north-west of Paris, situated at 
St. Ouen, is fast approaching completion, and the first machine is 
ready to be put into service. This power station was constructed 
especially for the needs of the Paris-Metropolitan Railway, by a 
separately formed company, and the machinery already installed 
and to be put in service in January next consists of three Brown- 
Boveri-Parsons turbo-alternator groups, 5,000-xw., 25-cycle, 5,500 
volts, three-phase ; one ditto ditto, 3,000-xkw.; two turbo-exciter 
groups, and one motor-generator group, 250-kw. The machinery 
will be extended according to the needs of the Paris Metropolitan 
Railway, the fourth line, comprising the southern circular route, 
being about to be placed in service. 

It may appear surprising that such an important railway as the 
Paris-Metropolitan (comprising 80 miles of double track when com- 
pleted) should consent to pay large sums annually for the supply 
of energy, in lieu of constiucting its own central station, as 
in London and New York. It is true, the Metropolitan (Bercy) 
station owned by this company contains abont 14,000 kw. of gene- 


rating machinery, continuous current and alternating; it is not. 


proposed to make any addition to this station, but to purchase 
energy from outside sources. The reason of this is the fact that 
the Metropolitan Co. works under & concession from the city of 
Paris, and its material at the end of 35 years reverts to the city of 
Paris at a bare valuation ; the probable loss which will be sustained 
thereby offers scant encouragement to the company to build expen- 
sive power stations, with consequent charges on its capital and 
revenue. Thus, at the end of the concession, it is expected that 
the city, which will work the railway, will be obliged to continue 
the purchase of energy from the power stations already existing 
rather than to expend large sums on new central stations. 

It is becoming increasingly difficult to obtain tramway concessions 
from the provincial authorities upon the terms which formerly 
obtained when the first large systems were installed. Thus, in 
granting a 50 or 60 years' concession, the authorities are inclined to 
insist that the poles shall be installed in certain manner, position, 
and places, and that the design shall be first submitted to them for 
approval. Furthermore, the police and octroi employés must be 
provided with free conveyance over the system, and this restriction 
tends to extend to all public servants. In addition to the reversion 
of the tramway material at the end of the concession, hard bargains 
are sometimes made regarding the rent which the company shall 
pay the municipal authorities for the use of the roads. Tramways 
‘continue to make progress, nevertheless, and improvements in 
methods counterbalance the more stringent regulations to be faced in 
taking over the concessions. : 

It is proposed to establish an electric railway from Villefranche 
to Bourg-Madame, at a cost of 1,200,000 fr. 

GreRMany.—The Municipal Council of Berlin decided last week 
to build an underground railway from the north to the south of the 
city. 

It is porca to construct an electric tramway between Gevels- 
burg and Vorde, Westphalia. 

ITaLy.—Aocording tothe Neue Freie Presse, a direct electric rail- 
way is projected between Genoa and Milan. 

SwITZERLAND.—The traffic receipts of the Geneva Tramways Co., 
Ltd., for the month of October amounted to 191,813 fr., an increase 
on 1904 of 4,453 fr. ; 

Smpton TUNNEL.—It.has been decided by the Swiss Govern- 
ment that the Simplon Tunnel, the opening of which has been fixed 
for May ist, shall be worked from the commencement by elec- 
tricity, and the directors of the Swiss Federal Railways have con- 
cluded the necessary contract with a Swiss company. This con- 
tract merely affects the part of the line that actually runs through 
the Tunnel, but the Italian Government will be asked to authorise 
electrical working of the whole Iselle-Domo d’Ossola section of the 
line, a distance of 40 kilometres. The necessary power will be fur- 
nished by the hydro-electric works already in existence at the north 
and south ends of the tunnel, and will, it is estimated, be sufficient 
to propel the passenger trains at a speed of 69 kilometres an hour 
by means of five electric locomotives, which are being put in hand 
at once. 


Croydon.—At the meeting of the Croydon C.C. on Mon- 
day, the chairman of the Tramways Committee made a detailed 
statement as to the troubles with the British Electric Traction Co., 
Ltd., lessees of the Croydon Corporation Tramways. He pointed 
out that multitudinous objections had been raised concerning the 


leasing of the short length of line recently completed at South 


Norwood, where what is known as the borrowed tramcar incident 
took place. The lessées did not seem at all disposed to take the 
lease of this line as offered them under the terms of the original 


Act—the lease which the Corporation wished should fall through 


with that of the rest of the system next year. The arbitrator had * 


decided in the Corporation’s favour, but he (the speaker) was afraid 
the B.E.T. would now go to law. For one thing, they claimed 


four years’ use of the new piece of line. Even if the High Court. , 


gave a decision in the Corporation’s favour, he was not so sure that 
that would end the matter. He was glad to say, however, that 
nothing appeared to have occurred to prejudice the Corporation in 


regard to the leases of the existing tramways, of which notice to. 


terminate was now recommended by the Committee. . The report 
was carried. It embodied resolutions giving the company notice to 
terminate the existing leases, providing for the execution of the 
lease of the South Norwood extension, and also for six months' 
notice for the latter to be determined. 


Cuba.—Senor G. F. Greenwood, on behalf. of the Cuban 


Electric Co., is soliciting concessions for the construction and 
exploitation of electric tramways in the towns of Regla and 


Guanabacoa to connect with the general services of this company , 


between Regla and Guanabacoa. The question is under the con- 
sideration of the Secretary of Public Works, Havana. 


Darlington.—The chairman of the Darlington Electric 
Lighting and Tramways Committee will present a very interesting 
statement to all concerned in tramway management to the next 
meeting of the T.C. It relates to the working of the municipal 
tramways for the six months during which the present chairman 
has had control, and deals with an experiment in $d. fares. It 
appears that Darlington has five miles of track open, which has cost: 
the borough £66,148, irrespective of the old tramways and the 
additional plant necessitated at the electricity works. For the past 
half-year the report shows that traffic expenses, including super- 


intendence, wages, &c., work out at 2°199d. per car-mile; general. 


expenses, ‘525d. per car-mile; repairs and maintenance, '478d.; 


power expenses (214,918 units at 11d.), equal 1:311d. per car-mile;- ’ 


or a total working expense of 4°613d. per car-mile, or £3,661 for the 

half-year. The gross receipts have been 7:137d. per car-mile, or 

£5,863. There is thus a gross profit of £2,003 on the working, but 
interest and redemption require a further payment of £2,139 

14s. 6d., equal to 2:695d. per car-mile, which turns the gross profit 

into a net loss of £136, or°171d. percar-mile. For the succeeding or 
winter half-year, it is estimated tbat the receipts will be about £1,000 
less, and the expenses slightly higher, making the net loss on the 

year's working £1,400, equal to about a 2d. rate. This does not 

allow anything for depreciation, as the Finance Committee of the. 
Corporation declined to set anything aside underthis head for three 
years, against the opinion of the present chairman of the Tramways 

Committee, who contended that depreciation sets in at once. As 

depreciation is put at from 5 per cent. to 74 per cent., this item, 
would add very materially to the present loss on the actual 

running. The chairman does not regard the experiment of 4d. fares 

with favour. At Darlington the Committee was almost entirely 
against 4d. fares, which were only adopted in full Council by the 
casting vote of the then mayor, who took the responsibility of 
departing from the chairman's custom of voting for the maintenance 

of the existing order of things. The result of id. fares is that 

passengers have increased 29 per cent., but the receipts only 14 per 

cent. instead of 104 per cent., the average increase in other towns 

in the second year of working. Hence the general body of ratepayers 

are paying 9 per cent. for the benefit of the riding public. The work- 

ing expenses equal 664 per cent. of the average receipts, and the 

4d. fares have led to an average reduction of 214 per cent. in fares. 

The result is only what was to be expected, and the question of 

abandoning 4d. fares will have to be considered at the next 
fneeting of the Council. The number of passengers carried was 
1,699,105. 


Dewsbury.— The reconstructed tramway between 
Dewsbury and Birkenshaw has now been practically completed, 
and it is expected that the Board of Trade inspection will take 
place shortly. Part of the line was opened for traffic a week or 
two ago, and a through service of cars will be commenced almost 
at once. The line is about four mileslong, double track, and it will 
be divided into four ld. stages. At Birkenshaw the terminus will 


‘practically meet the terminus of the Bradford Corporation's 


system, and arrangements have already been made for the issuing 
of return tickets between Dewsbury and Bradford, the fare for the 
double journey being 1s. The distance is about 9 or 10 miles. At 
Dewsbury & junction is effected with the B.E.T. Co.’s Spen 
Valley lines. 


Folkestone — Hythe.— Another electric tramway 
scheme has been placed before the Folkestone T.C. by Mr. Sellon, 
the route being from the top of Folkestone Hill, through Sandgate, 
Hythe, and Dymchurch to New Romney. 'The T.C. is bound by 
resolution to follow a specified route, different from that proposed 
by this scheme. 

The Sandgate U.D.C. has decided to support the scheme sub- 
mitted by the National Electric Construction Co., Ltd., which will 
run from Folkestone through Cheriton and Sandgate to Hythe. 
The Sandgate and Hythe Electric Co., Limited, is also applying for 
a tramway order, but this will not receive the Council’s assent. 


Hastings.—The tramway company is seeking the 
permission of the Corporation to introduce a Bill into Parliament, 
empowering it to use the overhead trolley system on the Front. 
No other system is, in point of fact, practicable on that section, 
but it is to be feared that the Corporation will shut its eyes to the 
facts, and withhold ite assent. 


. Heywood.—The electric tramway service was officially 
inaugurated on Friday last. , | 
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Hull.— Last Friday an electric trolley wire snapped, 


and fell upon a horse, 
a very narrow escape, 


. Liverpool.—On Monday, at the first meeting of the 
Liverpool Tramways Committee, Sir Charles Petrie wag unani- 
mougly re-elected chai of the committee. Alderman Frederick 
Smith was reappointed depnty-chairman. | ! 

The committee adopted a resolution, that instructions be given 
for the reconstruction of the tramway lines along Everton Road 
forthwith, and that the Everton Church and Pierhead service be 
established as soon as possible, Mr. C. R. Bellam 


The animal was killed, and the driver had 


London.— Srokz N EWINGTON.— Consent, was given by 
the B.C. on Tuesday to the L.C.C.'s proposal to construct tramways 
Along Amhurst Park to join the existing lines in Seven Sisters 
Road, Upper Clapton. l 
ETROPOLITAN DISTRICT RaILwaY.—On Tuesday last an accident 
to the live rail near St. James’s Park dislocated traffic for two 


between St. James's Park and South Kensington | 
SHOREDITCH.—The Hi hways Committee of the B.C. consents to 
the L.C.C.'s proposal to construct a single line of tramways from 
the existing tramways in Kingsland Road vig Harwar Street to the 
existing tramways in Hackney Road. It is of opinion that the 


across the Tower Bridge, in order to link up the southern tramway 
system with the Whitechapel tramways, viá Mansell Street, which 


Manchester.—The « inner circle” tramway service in 


Manchester, begun two or three weeks ago, has been. abandoned. - 


The public did not fal] into the way of using it, although for Short 
Journeys in the central part of the city, it was ‘calculated to relieve 


car service to Peel Green, 
Musselburgh.—It was intimated by the Musselburgh 


Newcastle-on-Tyne.—Owing to a dispute as to their 
rates of wages and hours the tramway conductors and motormen 
employed by the Newcast] -on- 
Friday midnight, 17th inst. The Committee announced that it 
would be able to put a service of 56 cars on the various routes on 
the Saturday, but although a Commencement was made with the 
traffic that morning jt was never efficient, and the service was dis- 
continued in the afternoon, 


of working the traffic, and also io interruptions caused, it was said, 


to a joint committee, with powers of reference to an arbitrator 


should such be necessary, and Monday morning saw a resumption of 
the service in its entirety. 


The City Council, after conferring with Tepresentatives of the 
Tramways Union, has agreed to the Union conditions of working, 
Similar to those which the latter wishes adopted at Auckland, with the 
exception of the pay being slightly higher to counterbalance the 
extra cost of living in Wellington. 

AUCKLAND.—-A dispute is to be heard at the next sitting of the 
Arbitration Court as to the following claims, and will be conducted 
ou behalf of the men by the Tramway Union:—An 8-hour day, the 
company to have power to extend to 9 hours if necessary, but 
beyond this, to a maximum of a 12-hour day, the wage to be at time 
and a half; the following to be the minimum rates of pay: motor- 
men and power station firemen, 9s. per day; conductors and 
aWwitchmen, 8s. per day ; trackmen, cleaners, labourers, 7s, 6d. ; 
examiners, 88. 6d. (night shift 108.); &witch boys, 258. per week ; 


iE days' holiday per annum on full pay; Sunday work time and 
& half. 


* 


Oxford.—At a special meeting of the T.C. on November 
15th, it was decided to promote a Bill to empower the Council to 
work and adapt the existing tramways to electric traction, and to 
construct additional lines. 


will be completed in about 12 months. l 
laid are those through Worsley and Walkden to Eccles and 


claim by Parr's Bank for £37,500, advanced for the completion of 
the undertaking, and another an action for damages by the Electric 
Conversion Syndicate, now pending. If the plaintiffs were suc- 


to be paid out of the purchase money, 


€ Arrangement for the 
sale to Mr. Sta 


nley was concurred in by Parr's Bank, and also by the 


Twickenham,— The U.D.C. has convened a conference 
of delegates of the local authorities interested with reference to 
the practice of the London United Tramways, of breaking up and 
reinstating roads in connection with their tramways undertaking 
without giving previous notice to the roads authority. 


Warrington and Northwich.—The Light Railway 
Co. intends applying to the Light Railway Commissioners for an 


extension of time for completing the works authorised by the order 
of 1903. 


York.—The T.C. on N ovember 15th decided to instruct 
the Streets and Buildings Committee to endeavour to effect the pur- 


chase of the Tramway Co.'s undertaking, subject to the approval of 
the Council and Parliament, by prov. order, 


T———— 


Li 


‘TELEGRAPH AND TELEPHONE NOTES. 


unc e 


Australia. —Replying to a question in the Common- 
wealth Senafe last week, the Postmaster-General &ated that nego- . 
tiations were proceeding with _the Pacific Cable Board and the 


Government would not consent to any agreement until Parliament 
had been afforded an opportunity of considering the matter, 


Colombo Telephones.—The telephone service had to 
be completely suspended last month, probably for a period of six 
months, due to the necessity of renewing the poles, which were 
said to be dangerously overloaded. Apparently there are only 


. Possibly, 
however, the local conditions have something to do with it. 


The Telegraaf will continue permanently 
in the waters of the East Indian Archipelago for the purpose o 
maintaining the network of Dutch cables there existing. It is 
stated that the completion of the connection between Balikpapan 


from foreign assistance in the 
matter of submarine telegraphy 


It is officially announced by the Dutch-India Office that the new 
cable was opened on 22nd inst. to international traffic. 


quotes from the 
Electrical World and Engineer that Americans re i from 


and cheapness, 
trian Government of the Strowger automatic telephone system 


Swansea,—Intercommunication between the exchanges 


of the National Telephone Co. and the Swansea. Corporation was 
tested on Monday with satisfactory results. 


(Continued on page 851.) 
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-'GEORGE ANNESLEY GRINDLE, M.LE.E. 
IT is with immeasurable grief that we take pen in hand to one of the pioneers of electric railway —traction— 


write of poor George Annesley Grindle. We had long 
enjoyed the privilege of his personal friendship, and 
as we said farewell to him on the day before his 
departure by the ill-fated Hilda, which was wrecked, 
with the loss of 128 lives, off St. Malo at midnight on 
Saturday last, we little dreamt that that was our last hand- 
shake. It is hard now to bring ourselves to believe that 
the tragic story is 
true. Mr. Grindle 
during his lengthy 
connection with the 
electrical world had, 
by his lovable and 
gentle disposition. 
endeared himself to 
many men, and 
these, with us, to- 
day feel themselves 
under the shadow 
of an over-whelm- 
The 


pro- 


ing loss. 
electrical 
fession of this 
country is poorer 
through his un- 
timely . end, for 
he was one of its 
pioneers, and stood 
among the men 
of high character 
and excellent 
attainments whom 
we could ill 
spare. 

For quite a 
quarter of a century 
had Mr. Grindle 
been actively, en- 
gaged in con- 
nection with elec- 
trical engineering, 
either at home or 
abroad. Among 
the earliest re- 
corded - events in 
his career in practical wo:k was his connection with the 
Brush Co., for which, in 1881, he had charge of the first 
electric lighting of the City of London. 
after found him in India, where ‘he had gone to 
take charge of the Eastern Electric Light and Power 
Co. Egypt was also the scere of his labours. Upon 
his return from that part of the world he undertook 
and conducted on his own account many large and 
important installations. In 1889 he accepted a position 
of responsibility which enables us to describe him as 


GEORGE ANNESLEY GRINDLE. 


Shortly there- - 


we refer to the post of resident engineer (for Messrs. 
Mather & Platt, Ltd.) for the electrical portion of 
the City and South London Railway. But to most 
electrical men of the present day, his next work was that 
by which he was best known, for he was identified with 
the Chloride Syndicate in different 
capacities from 1893 right up to his death. Twelve 
years ago he joined 
the syndicate ^ as 
works manager, 
and three years later 
—in 1896—he was 
appointed 

manager. 


Electric Storage 


general 
Since 
his resignation of 
the general man- 
agership he had 
acted as  consult- 
ing manager to 
the company. 
Among the most 
important work 
with which he had 
been prominently 
identified ^ during 
recent years was 
the reorganisation 
of the Chloride 
Company about 2} 
years ago — an 
undertaking for 
which he was re- 
sponsible, and 
which he carried 
= through most 
successfully. 
- Mr. Grindle was, 
notwithstanding all 
this work and his 
ripe experience, 
still a young man 
as happily we 
reckon men in this 
country. Until a 
| short time ago 
he resided at Mayfield Hall in Derbyshire, but quite 
recently he had taken instead a residence at Dinard, 
and he was on the way to join his wife and young 


children there last Friday, when the appalling disaster 


occurred which has plunged so many into mourning.. 

To his sorrowing widow, the whole electrical profession 
will desire to send a message of deep sympathy, with a prayer 
that she may be given strength to bear this dire blow in her 
time of sore grief. Deep, too, will be the feelings of pity 
for the children who looked for the father wlio never came. 
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THE EAST PILTON WORKS OF MESSRS. 
BRUCE PEEBLES & CO., LTD. 


_———————e 


(Concluded from page 810.) 


THE gas plant is of Mason’s standard type, consisting of a 
the gas is utilised for heating 


producer and gas-holder 


¢Fic. 11.— VIEW OF THE WORKS GENERATING PLANT. 


the annealing furnaces for stampings, &c., and for the large 
oven for drying-out purposes. The latter, as previously 
mentioned, is'situated next/to the varnishing and armature- 
winding shops,'and measures 25 ft. x 40 ft. inside ; two 
trolley tracks are run 
through it in order 
that heavy pieces 
may easily be dealt 
with. It is main- 
tained at a tempera- 
ture of 180°, night 
and day continuously, 
the heating being 
effected by warming 
the floor of the room 
only, the products of 
combustion not being 
allowed to come in 
contact with the wind- 
ings. It may here 
be mentioned that it 
is the practice of 
Messrs. Bruce Peebles 
to dry the machines 
thoroughly both before 
and after varnishing, 
while, in the case of 
high-tension machines, 
the machine is dried 
in the oven after 
each coat of varnish 
has been applied, 
so that in some cases 
a machine has to be 
dried out several times 
over.  'The last coat 
of varnish, however, 
is always allowed to 
dry in the air, in order to prevent the brittleness which is 
caused by too rapid drying. 

A large building intended for a warehouse and packing 
department has recently been completed on this side of 
the main building ; its two bays are spanned by electrically- 
driven travelling cranes, and railway accommodation is 
provided inside. 


In connection with the various railway tracks leading into 
the works, it may be mentioned that a third rail has been 
laid, thus giving a narrow gauge line, on whieh the miniature 
electric locomotives constructed in the works for mining and 
tramway purposes, are tested. These tracks are provided 
with a double trolley wire, and either D.c., single or three-phase 
A.C. can be supplied to the locomotive on test, while an 
electrically-driven loco-crane equipped 
with single-phase motors is being 
put into service on’ these tracks for 
yard shunting purposes. 

At the present time some 1,100 
men are employed in the works, and 
the firm employs a further outside staff 
of over 1,000 on its various contracts. 

The various departments in the 
works are provided with time recorders, 
in connection with which the time 
spent on every piece of work is 
registered on a work card, thus facili- 
tating the ‘accurate recording of pro- 
duction costs. The firm has also 
adopted the bonus system in- its 
works, a system by which both master 
and man share any actual saving in 
cost of production. 

Though necessarily brief, the fore- 
going description conveys some idea 
of the extensive equipment and 
scope of operations carried on at 
the East Pilton Works ; to. the out- 
sider, however, not the least interest- 
ing feature of such an_ establishment 
is the work turned out, and it may 
at once be said that Messrs. Bruce 
Peebles’ works lack little in the matter of diversity of 
interesting work carried out. 

At the time of our visit the last of the 1,500-Kw. 
10,000-volt three-phase alternators for the North Wales 


Fic. 12.— THE Licut ERECTING AND FITTING SHOP. 


Power and Traction Co. was being dispatched. These 
machines, it may be recollected, are for a Welsh water-power 
scheme utilising Llyn Llydaw, in the neighbourhood of 
Snowdon, and will be driven by Pelton wheels operating 
under a head of 1,200 ft. ec 

We also noticed on test four 500-Kw. motor converters, 
which have: been built for the sub-stations on the West 
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London’ \lines of the Great Western 
Railway, these forming part of a con- 
tract for over 8,000 KW. of converters 
for this service. 

The Peebles motor converter (con- 
structed under the Peebles-Bragstad- 
La Cour patents) is claimed by the 
makers to be rapidly displacing other 
methods of converting high-tension 
alternating to low-tension continuous 
current, especially where the frequency 
is 50 periods or higher. The motor 
converter consists essentially of a 
H.T. induction motor coupled to a 
rotary converter both electrically and 
mechanically, d.e., the rotor con- 
ductors of the induction motor are 
connected in series to points on the 
armature winding of the rotary con- 
verter. -In the simplest. case, where 
both machines are bipolar, the rotor 
is run at half synchronous speed, 
and as a consequence half the elec- 
trical energy, which is supplied to the 
primary winding of the motor, is con- 
verted into mechanical energy aud 
mechanically drives the continuous- 
current machine as 
a generator, while 
the other half is 
transformed ^ into 
low. potential cur- 
rents in the rotor 
conductors, which 
pass through con- 
nections- in the 
hollow - coupling 
shaft to points on 
the converter arma- 
ture, and are there 
converted to con- 
tinuous current, as 
in an ordinary 
rotary converter ; 
further, these low- 
tension currents are 
at half the primary 
frequency on ac- 
count of the fact 
that the motor runs 
at half-synchronous 
speed, therefore it 
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-View SHOWING Motor ASSEMBLING. 


will be seen that 
by conveying these 
currents to the 
armature in such 
a manner that 
the rotating field, 
which they set 
up in the arma- 
ture, rotates in an 
opposite direction 
to that of the arma- 
ture itself, this 
rotating field will 
be stationary.' with 
regard to the ex- 
ternal |. field and 
superposed upon it 
—a t condition: of 
synchronism. Thus, 
the'motor:converter 
runs as a syn- 
chronous machine ; 
at the same time 


Fra! 14. - -COMPOUNDED THREE-PHASE ALTERNATORS ON.THE Test BED. the motor! con- 


verter is started 
up simply: as an induction motor 
from the alternating current side, 
three of the phases only being used 
for this purpose, so that in this 
way it combines the advantages of 
an induction motor generator and 
rotary converter. The efficiency of 
such a set is fully 2 per cent. higher 
than that of a motor-generator and 
within 1 per cent. of that of a rotary 
converter with the necessary trans- 
formers. It has also the advantage 
over the latter of being much more 
stable in parallel, owing to the fact that 
it is wound nine or twelve-phase instead 
of three-phase, and, further, it allows of 
independent regulation of the continuous 
current voltage with the aid of a shunt 
rheostat ; the importance of this latter 
point both for traction and for lighting 
service is, perhaps, hardly fully realised. 
The continuous current end can be over 
or under compounded as required. Per- 
haps the best testimony to the value 
of these machines is that orders for 
over 20,000 Kw. were booked for them 
within 12 months from the time their 
manufacture was taken up. 
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Several turbo-generators were also in progress for different 
contracts, including, among others, five 1,250-Kw. sets for 
the Durham Collieries Electric Power Co. (another power 
scheme being equipped throughout by Messrs. Bruce Peebles) 
and two'similar sets for the Scottish Central Electric Power 
principal 


Co., to whom also this firm are the 
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Fic. 16.—Vigw or PEEBLES MOTOR-CONVERTERS UNDER TEST. 


contractors. The construction of the armatures of these 
generators follows the firm’s standard lines, the windings 
being throughout of the closed slot type and the insulation 
of pressspahn and mica. ‘The air-gap is, as usual, very 
large, and the rotating field consistsof a single steel casting with 
four arms serving as pole-pieces. Thefield coils are of broad 
copper strip wound flat round the poles, and centrifugal 
displacement is pre- 
vented in the first 
instance by the over- 
hanging solid lip of 
these pole-pieces, and 
in the second by special 
gun-metal supports 
arranged between each 
pair of pole-pieces, and 
secured by steel set 


UE 


screws to the main = 
steel casting. These 


supports. also exercise 
a powerful centrifugal 
fanning action on the 
air, which is intro- 
duced into the air-gap, 
and expelled through 
the armature core, an 
operation which is en- 
sured by cast gun-metal 
propelling fans which 
are fitted on either 
end of the field casting. 
It*Àmay be mentioned 
that Messrs. Bruce 
Peebles make a point of 
balancing the rotating 
field under ordinary 
working X conditions, 
balancing in the ordi- 
nary way during erec- 
tion has been found to 
be practically useless. 

Prominent among the contracts that  Messrs. Druce 
Peebles are now carrying out are equipments for a number 
of collieries, including the Lambton Collieries, in Durham 
(a contract secured in the face of very keen competition from 
abroad), the Risca Collieries, in South Wales, the Consett 
Collieries, and many others. Quite a speciality has been 
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made of motors and controllers for underground working in 
fiery pits; and it may be mentioned that Messrs. Bruce 
Peebles strongly favour the operating of haulage gears 
by means of a slip-ring type of motor with a suitable 
liquid controller. In one instance, in the United National 
Collieries, : South Wales, a haulage approximately 2,000 
yards in length, with trains weighing 
40 tons, is operated by a 250-H.P. 
motor with a special liquid controller. 
This controller is so designed that the 
load may be hauled at any rate 
between creeping speed and the full 
speed of 9 miles per hour. The motor 
can, moreover, exert such a torque at 
creeping speed as to pull the trucks 
back on to the rails, even should 
these have been badly derailed 
and the props knocked down. The 
above motor installation is shown in 
fig. 17. 

The firm have for some time been 
licencees for the manufacture of three- 
phase traction material under Messrs. 
Ganz's patents, and we described, only 
a week or two since, a novel equipment, 
which is one of ten, combining three- 
phase and continuous current working, 
for an electric railway. in Canada, 
It wil be news to some, however, 
to learn that Messrs. Bruce Peebles 
also manufacture single-phase appa- 
ratus under the  Peebles-Arnold- 
La Cour patents. The Peebles single- 
phase traction motor is of the compensated repulsion 
type, and has the advantage: that, whereas, with other com- 
pensated repulsion motors four brushes are required for. the 
bipolar arrangement, with the Peebles motor only three 
brushes are required. The speed regulation is obtained. by 
the addition of a so-called ** cross field" to the main field 
winding, the effect of which can be either added to or sub- 
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. Fic. 17.—BRvcE PEEBLES HAULAGE INSTALLATION AT THE UNITED NATIONAL COLLIERIES. 


tracted from that of the field winding, so that a strong or 
weak field is obtained at will. This cross field is controlled 
either by an induction regulator or by a transformer having 
multiple tappings, as may be thought desirable in particular 
instances ; in any case there is no resistance loss in the 
control arrangements. The most particularly valuable 
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feature of this motor is the very high power factor obtained, 
which is claimed to be practically unity over a very great 
range of loads, while the characteristic curve of the motor is 
identical with that of a continuous current series-wound 
traction motor. 

Other prominent features in the shops were a couple of 
compounded three-phase alternators, which, together with & 
number of vertical shaft induction motors for direct coupling 
to centrifugal, are on order for a sugar plantation; and a 


narrow-gauge polyphase mining locomotive for a South ' 
African mine served to remind us that the firm are also 


supplying similar machines for the Portmadoc, Beddgelert 
and South Snowdon Railway—the latter locomotives, how- 
ever, being equipped with a 100-H.P. motor arranged with a 
vertical shaft, a novel construction rendered necessary by the 
narrow gauge of 2 ft. The firm are, of course, makers of 
standard tramway equipment, and it is of interest to note 
that in addition to standard direct current motors, they 
intend shortly to manufacture into stock standard sizes of 
induction motors. In order to comply with the many pres- 
sures and frequencies in use at the present time, this will 
probably be a difficult, although by no means insurmountable 
matter. ` | 

It will be seen from the foregoing that the firm are deal- 
ing with the very latest phases in electrical work— work 
which is largely of a specialised character, the very success- 
ful introduction of which must surely be regarded as an 
excellent omen for the future operations of the firm. 

In conclusion, we must express our thanks to Messrs. 
Bruce Peebles for the facilities which they provided on the 
occasion of our visit, and in the preparation of this 
article. 
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TELEGRAPH AND TELEPHONE NOTES. . 


(Concluded from page 846.) 


France and Venezuela.— According to Reuter’s Wash- 
ington telegrams, France is very impatient at the lack of progress 
made at Caracas in the negotiations, which the State Department 
is unable to report as having substantially advanced toward a satis- 
factory conclusion. With France in her present temper, it is 
anticipated that orders to the fleet at Martinique to proceed to 
Venezuela will not be withheld much longer. In a telegram to the 
Herald, President Castro states, “the answer of France to his proposal 
was & veiled threat of discarding the conciliatory offices of Mr. 
. Russell, American Minister at Caracas.” Public opinion in Vene- 
zuela, he says, supports the Government in sustaining the authority 
of its tribunals, 


German Cable Steamers.— The Norddeutsche Seekabel 
Werke, of Nordenham, as mentioned abeve, recently sold to the 
Dutch Government the C.S. Von Podbielski, which had mostly been 
used for the laying of cables in coastal waters, as, for instance, in 
Chinese and African waters, and this year in the Black Sea between 
Constanza and Constantinople. In December, 1902, the Stettin 
Vulcan Shipbuilding Co. launched the second German cable steamer, 
the Stephan, for the Nordenham Co., and in the spring of 1904 that 
vessel laid the second German cable from Emden viá the Azores to 
New York. Having regard to prospective developments of German 
submarine cables, the Norddeutsche Seekabel Werke some time ago 
ordered another vessel, which was launched at the Schichau Works 
at Danteic a few weeks ago with the name of the Grossherzog von 


Oldenburg. The principal details of the three steamers are as 
follows :— 
“ Groesherzog , t Telegraaf,” 
von “Stephan.” late 
Oldenburg.” “ Podbielski.” 
Displacement... 4,640 tons. 9,850 tons. 3,200 tons. 
Indicated horse-power 2,000 1.H.P. 2,400 I.H.P. 1,600 1.H.P. 
Cable capacity | 1,300 tons. 5,000 tons. 1,100 tons. 
Speed ... ; 124 knots. 12 knots. 103 knots. 


The. Grossherzog von Oldenburg is a substitute for the Podbielski, 
and will be utilised for the maintenance and laying of cables for 
Germany, if rot, as the Germans hope, also for other nations. | 


The German-Dutch Cable in the Pacific.— s recently 
reported, the cable steamer Stephan» completed the laying of the 
cable of the German-Dutch Telegraph Co., of Cologne, between Yap 
and Shanghai, at the beginning of November, thus giving the 
Germans a connection with the Far East independently of British- 
owned cables. The first section of the cable in the Pacific Ocean— 
that between Menado on the Dutch island of Celebes and the 
island of Yap in the German Caroline group, and thence on to the 


American island of Guam— was opened for traffic at the end of last 
April, while the extension from Yap to Shangbai was finished, as 
already mentioned, a few weeks ago. The depth of the sea in the 
laying of the second section is reported to have largely varied, and 
to have reached as much as six miles; but, notwithstanding these 
difficulties, this section was laid in 12 days, the length of the cable 
being about 2,050 miles. The telegraph company has been granted 
a subsidy of £95,000 per annum, of which the German Govern- 
ment provides £76,250, and the Dutch Government is responsible 
for the balance. The company’s concession in the matter of landing 
rights is for 40 years, as accorded by the American Government at 
Guam, where the German-Dutch cable finds a connection with a 
station of the Commercial Pacific Cable Co., and by the Chinese 
Government at Shanghai for a similar number of years. The 
American Pacific cable, it will be remembered, extends from San 
Francisco via Honolulu to Guam and Manila, and was completed 
in 1903. :At Shanghai the Germans have a cable connection, which 
was established in 1900, as a result of Boxer disturbances in China, 
with Tsingtau, and also between the latter port and Chifu. It thus 
follows that, by the laying of the Yap-Shanghai cable, the German 
Carolines are able to communicate with Germany either by way of 
the Siberian landlines of the Great Northern Telegraph Co., of 
Copenhagen, or from Yap via Guam, and thence by the American 
Pacific cable to San Francisco, then overland to New York, and to 
Emden, in Germany, by the cables of the German Atlantic Tele- 
graph Co.—an extraordinarily roundabout route. The difficulties of 
this route are being appreciated in some quarters in Germany, 
where a comparison has just been made of the cost of transmitting 


messages, if the land route 774 Russia and Siberia is left out of con- 


sideration, mainly by English cables, and by the new service of the 
Dutch-German and other companies. The following shows the 
rate per word from Germany to the Far East by (mainly) British 
lines vid Madras, and by the German-American service :— 


Rate per word ría Emden, New York, 


Rate per word ria Madrag American landlines and Pacific cable. 


for all messages. German and Dutch Private 
Government telegrams. telegrams. 

To China : ... 48. 6d. 3s. Od. 6s. Od. 

To Yap in Carolines... 5s. Od. 2s. 8d. 5s. 4d. 


The Germans consider that as long as such a large difference exists 
between the cost by the British service and by the new route, private 
telegrams will continue to be forwarded to the East by Madras. 
The reason why the new service is not as cheap as the old is said 
to be due less to the goodwill of the cable and telegraph com- 
panies concerned than to the agreemente between the latter and 
the English cable companies, but, as one Berlin newspaper states, 
doubtless a change will take place later. 


The Latest Atlantie Cable.—The Commercial Cable 
Co.'s fifth Atlantic cable, from Canso, Nova Scotia, to Waterville, 
Ireland, was completed and put in operation on October 6th. "This 
mákes seven trans-Atlantic cables worked in direct connection 
with the lines of the Postal Telegraph Cable Co. All of them are 
duplexed, so that their combined capacity is 14 messages at one 
time. The new cable is described as the best and most expensive 
submarine cable ever laid. It was manufactured by the Telegraph 
Construction and Maintenance Co., of London, having been begun 
in March, 1905, and finished and sbipped on board the Construc- 
tion Company's steamer Culonia on August 3rd, 1905. Atlantic 
cables are always laid from west to east, because the prevailing 
winds in the summer months on the Atlantic are from the west, 
and ships meet much better weather going eastward; consequently 
the Colonia sailed direct from England to America, arriving off the 
coast of Nova Scotia on August 16th, and landed the heavy shore 
end of the cable on the morning of August 18th. Moving out from 
the shore it struck a rock and remained fast thereon for four days. 
The injuries it sustained compelled it to go into dry dock at Halifax 
with 2,300 miles of submarine cable aboard. It was the largest 
and heaviest ship ever taken in that dry dock, exceeding by thou- 
sands of tons the United States battleship Indiana of 10,000 tons, 
which went into dry dock there a couple of years ago. Repairs 
were made, and the Colunia took the sea again. On September 
23rd the ship laid its course from Canso, N.S., paying out cable. 
On September 28th it passed through a hurricane in mid-Atlantic, 
although on that day the weather on both sides of the Atlantic was 
reported fine, with gentle winds. On October 3rd it arrived without 
mishap at a‘ point 187 miles from the coast of Ireland, where the final 
splice was to be made between the cable that it had paid out from 
the American side and the 187 miles of cable previously laid west- 
ward from the Irish coast by the steamship Cambria in the month 
of June. The weather was heavy, and the Co/onia was compelled 
to heave to for several days awaiting smoother seas to enable it to 
make the final splice, which wasaccomplished on October6th. At some 
points the cable was laid at a depth of nearly three miles below 
the surface of the sea. The quantities of material used in the 
manufacture of the cable were 1,411,200 lb. of copper; 799,688 lb. 
of gutta-percha; 1,500,000 lb: of brass tape, jute yarn, iron wire 
and preservative compound. The signalling speed of this cable is 
reported to be 15 per cent. greater than that of any other cable of 
equal length in the Atlantic. The cost of the cable varied from 
$1,000 to $6,000 per mile, according to the character of the ocean 
bed and depth of water.— Western Electrician. - 


Wireless Telegraphy. — SWITZERLAND. — The Eidge- 
nossische Genie Bureau proposes to make trials of wireless tele- 
graphy during December this year. Sixteen operators have been 
engaged, and it is probable that the trials will take place in Brugg. 

The Export. Zeitschrift für Elektrotechnik states that it is said that 
the landlines on the Lower Yukon river in Alaska are to be replaced 
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by wireless telegraphic connections because they are subject to 


frequent damage through forest fires, inundations, &c. 

A Daily Mail Washington telegram states that the De Forest 
“ wireless station " at San Juan, Mexico, has received its first com- 
plete message from Key West, a distance of about 1,000 miles. The 
transmission necessitated the use of special instruments. 


Telegraphic Interruptions and Repairs :— 


P CABLES. INTERRUPTED. 
Trinidad-Demerara (No. 1.) ee ee ee ee Aug.¢26, 1901 ee 
Dominica-Martinique .. ae T S `.. Mayil, 1902.. 
Bt. Lucia-Martinique ‘ 


REPAIRED. 


Cayenne-Pinheiro EM a an Aug. 18, 1902 
Reissa-Issa (Yemen) Camaran Oct. 22, 1902 ' 
Tarifa-Tangier .. Jan. 18, 1904 


Closed | Viladivostock-Nagasaki —..  ..  .. is 
Port Arthur-Chifu ee ee ee een Mar. 9 1904 ee 
Jamaica-Colon ee ee ee ee oe . 


Cadiz-Tenerif  .. . .. J uly"30, 1906 

Kotonon-Grand Bassam Oct. 4, 19065 

Oran-Tangier-Cadiz Oct. 30, 190! 

Puerto Plata-Martinique Em bs Oct. 30, 1905 

Bolama-Bissao ...  .. s zs >. Nov. 21, 1905 
LANDLINES. 

Puerto-Barrios ee 


Kertch-Soutehoum ee ee ee ee ee ee 
Communication with Brazil via Galveston ee July 18, 1905 .. 
Rome-Constantinople .. we i si c N 

Alaska landlines .. 


Nov. 17 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Australia.—December 18th and 19th. The Deputy 


Postmaster-General, Brisbane, invites tenders for the supply of 
insulators, phosphor bronze wire, copper sleeves, binders and tapes. 

The Deputy Postmaster-General, Melbourne, invites tenders for 
the supply of (1) 10 miles of 26-pair lead-covered paper-insulated 
telephone cable;’ (2) 1 mile of 156-pair lead-covered paper- 
insulated telephone cable (124 lb. conductors), (3) 5,000 barrel 
insulators, delivery within three months of date of acceptance of 
tender. 


Austria.—December 20th. The Austrian State Railway 
authorities at Pilsen are inviting tenders until December 20th, for 
the establishment of an electric lighting plant at the railway station 
in that town. 


Bermondsey.—December 8th. Water-tube boiler, and 
500-k w. steam dynamo for the B.C. See “Offcial Notices" to-day. 


Bradford.—December 2nd. General stores for the 
tramways department. Forms of tender and conditions at the 
Tramway Offices, 15, Bridge Street, Bradford (one guinea). 


Brazil.—December 16th. The municipal authorities of 


Sao Luiz (Maranhao), Brazil, are inviting tenders until December 
16th, for the electric lighting of the town. 


NicHTEROY (Rio de Janeiro)—[Installing a system of electric 
lighting. 
Cardiff.—November 27th. Battery, booster, engines, 


generators and switchboard, for the Whitchurch Asylum. See 
“ Official Notices " November 10th. 


Clyde Navigation.—December 18th. 
ally-driven capstans, 
Notices " to-day. 


Dublin.—November 27th. Dublin United Tramwaya 


Co., Ltd. want tenders for general stores for one year. See 
' Official Notices " November 10th. 


Ebbw Vale.—November 25th. Free wiring and supply 


of incandescent lamps for the U.D.C. See "Offcial Notices " 
November 10th. | 


Glasgow.—December 4th. 1,000-kw. motor-generators, 
and high and low tension sub-station switchgear for the Corporation 
electricity department. See ‘ Official Notices " to-day. 


Glasgow.—November 27th. (1) Electric lighting, 
(2) Heating and ventilating of the Pollokshields District Library 
for the Corporation. Forms of tender at the office of the Master of 
Works, 64, Cochrane Street, Glasgow. 


Crane, electric- 
and tipping turntables. See “ Official 


Hungary.—November 30th. The municipal authorities 
of Trencsen are inviting tenders until the 30th inst. for the 
establishment of a central electric lighting station in the town. 


Hford.—December 12th. ^ Triple-concentric armoured 
cable for the U.D.C. See “ Official Notices” to-day. 


Launceston (Tas.).—January 15th. 500 or more elec- 
tric meters; maximum demand indicators; for the Corporation. 
See “ Official Notices " November 17th. 


NE. Railway.—December 2nd. The North-Eastern 
Railway Co. wants tenders for the supply of arc lamp carbons, 
electric lamps, wires and cables. 
tenders for telegraph stores. 


The company is also asking for 


Poplar.—December,'13th. Steam engines, dynamos, 
pipework, switchboard, wiring, motors, fire alarms, telephones and 


electric bells for the Guardians. (See “ Official Notices " November 
17th. | 


Salford.—November 30th. Wiring of the Higher Grade 
Council School for Girls. See “ Official Notices" November 17th. ; 


Spain.—November 27th. The Spanish Ministry of 
Public Works is inviting tenders until November 27th, for the 
construction of an electric tramway in Madrid, from the Ronda de 
Valencia to the Gloricta del Puente de Toledo. Particulars may 
be obtained from, and tenders are to be sent to, La Direccion 
General de Obras Publicas, Madrid. 


St. Pancras.— November 380th. J.ead-covered and 
armoured cables for the B.C. See “ Official Notices" to-day. 


Walthamstow.—November 24th. Stores for the elec- 


tricity and tramway departments for twelve months. See " Offcial 
Notices" November 3rd. 


Warrington.—December 6th. One $300-Kw. turbo. 
alternator; and one 100-xw. motor-alternator; switchboard trans- 


formers and cable for the electricity department. See “Official 
Notices " to-day. 


Whitby.—November 24th. Offers are invited by the 


U.D.C. for & scheme of free or assisted wiring. See “ Official 
Notices " November 17th, 


CLOSED. 


Acton.—The tender of the Sloan Electrical Co. has 


becni accepted for the supply of carbons for the next 12 months by 
the U.D.C. 


 Brighton.—The Lighting Committee has accepted the 
following tenders in connection with the supply of current to 
Aldrington :— i 
British Westinghouse Electric and Manufacturi Co. : : 
generator, £1,462 108. | POE a ee pO 
British Thomson-Houston Co., Ltd., switchboard, £670. 


France.—The French Post and Telegraph authorities in 
Paris have just given out contracts as follows :— 


Messrs. Aboilard & Co., Paris, 148 kilometres single-conductor telephone 


cable, at 560 fr. per kilometre, 18 kilometres ditto, wi 
conductors, at 9,600 fr. i ; » With 112 pairs of 


M. de la Mathe, of St. Maurice (Seine), 190 kilomet ingle- 
ditto, at 570 fr. , ometres single-conductor 


La Societé Francaise des Cnbles Electriques, Lyons, 112 kilometres 
ditto, at 566 fr. 


La Societe Alsacienne de Constructions Mecaniques, Belfort, 80 kilo. 
dns metres ditto, with seven pairs of conductors, at 1'750 fr. i ROS 

M. Grammont, Pont-de-Cheruy, 72 kilometres ditto, at 1,770 fr. 

Messrs. Geoffroy & Delore, Clichy (Beine), 60 kilometres ditto, at 1,775 fr. 


London.—The South Metropolitan Electric Light & Power 
Co. (late Blackheatn & Greenwich Co.) are extending their works at 
Greenwich with steam turbines, snd have just placed their contracts 
for the installation of a Willans-Dick, Kerr turbine set. The con- 
tract for the turbine and condensing plant has been placed with 
Messrs. Willans & Robinson, Ltd., Rugby. 


BarrERSEA.— The Lighting Committee has accepted the tender 
of the Electric Construction Co., Ltd., at £358 10s., to provide and 
fix an electric motor of 18-n.»., together with all accessories, for 
the purpose of driving the shafting gear in connection with the 
chain grate stokers to the boilers at the central generating station. 
The Committee has also accepted the offer of Messrs. Chitty Bros. 


to purchase scrap carbons at the central generating station at the 
rate of 35s. per ton. 


SHOREDITCH.— The B.C. has received the following tenders in 
connection with the extension of plant at Whiston Street :— 


THREE WATER-TUBE BOILERS, SUPERHEATER, &C. 
Stirling Boiler Co. ga .. (provisionally ac 

Babcock. & Wilcox, Ltd. 5M i - ‘ie i pode. gern 
J. Fraser & Son, Ltd. (not according to specification) 7,478 
39 LE] @e ee oe ee ee . 9 
STEAM AND WATER Pipes, VALVES, &c. 

Stirling Boiler Co, 
E. Le Bas & Co. .. 


~ 


.. (provisionally accepted) £1,175 


Aiton & Co... ae - e s s Pee vs lb 
Babcock & Wilcox, Ltd. "MEE M. - 
John Spencer, Ltd.  .. 1 OO NOO MO Yam 
J. Wilson & Co. .. x Si XN sts E Se 1,472 
Bennett, Sons & Shears.. 4050 


WsaovcHT STEEL FLUE. 
(not cee to specification) £326 

Sx ; (provisionally accepted at £531 

Ban ska WilesseIAdo Se o e DP RUE e 


J. Fraser & Son, Ltd. 


Fraser & Fraser, Ltd. "e ics d Si T v De. 
Mechan & Co. PE os xs m T TN a5 796 
Pierson & Co. S 2$ va tes E ^ wn 810 
Stirling Boiler Co. . R72 


Westwood & Wrights 


L.C.C.—The tender of the Brush Electrical Engineering Co., 
amounting to £14,280, has been accepted by the London County 
Council for the supply of 34 single-deck steel tramcar bodies, and 
that of the British Westinghouse Co., amounting to £13,481, for 
34 tramcar trucks and electrical equipments has also accepted. 
The full list of tenders appeared a week ago. 


been 
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The following tenders have been received by the L.C.C. for the 
supply o of 12 steel coal trucks for the: Greenwich station :— 


Kerr, Stuart & Co. .. E N £990 


8. J. Claye, Ltd. .. . 1,098 
Mountain & Gibson .. i v - 1.254 
Hurst, Nelson & Co. ES ss ae 1.290 
T. Davies, Ltd. S zs E 1,294 
Flavell & Churchill | 1,317 


Brush Electrical i veering Co. : I 1,596 


"The Stores Committee of the L.C.C. propose to accept tenders 
from the following firms for electric fitfings, cables, &c. :— 
Evered & Co.; General Electric Co. ; Sperryn & Co. ; Dorman & Smith: 


James Harrison ; Armorduct Manufacturing Co. ; Baxter and Caunter ; 
Drake & Gorham ; Veritys, Ltd. ; and the Craigpark Electric Cablo Co. 


Stroke NawiNGTON.— The B.C. on Tuesday accepted the tender 
of Messrs. Pinching & Walton for supplying and laying cable pipes 
in the transformer station, Edwards Lane, at £82. 

SouTHWARK.—The B.C. has received the following tenders for 
cable :— 

Henley’s Telegraph Works Co., (1) 220 yards, ‘05, £84; (2) 220 yards, ‘1, 


£55 10s. ; (3) 110 yards, °3, £68 10s 

Bu Tyr and Helsby Cables, Ltd., (1) £33 10s.; (2) £55 7s.; (3) 
£68 7s. 6d. 

Siemens Bros. & Co., (1) £34 15s. ; (2) £56; (8) £69. 

Glover & Co., Ltd., (1) £33 17 6d. : (2) £55 12s. 6d. ; (3) £67 15e. 

Anchor Cable Co., (1) £35 ; (2) £58 ; (8) £71. 

Callender's, Ltd., 'd) £34 2s.; (2) £55 17s. 7d. ; (3) £69. 

Johnson & Phillips (accepted), (1) £23 19s. ; (2) £47 17s.; (8) £58 15s. 


MARYLEBONE.—The Electric Supply Committee has received the 
following tenders for cables :— 


W. T. Glover & Co., Ltd. .. 6 -€ .. £7,581 
Siemens Bros., Ltd. .. «a - is ia 7,516 
Callender's, Ltd. ata 7,502 
W. T. Henley's Telegr ‘aph Works Co., Ltd. à 7,333 
British Insulated and e Cables Co. 7,833 


St. Helens Cable Co. 


The Committee has also provisionally accepted the following 
tenders :— 


Elliott Bros., supply and erection of switchboard, £2,818 5s. 

Chadburn's (Ship) Telegraph Co., Ltd., of Bootle, supply and fitting of 
telegraph instruments in connection with switehboard, £215. 

C. A. Parsons & Co., spare armature for each of the two sides of the 
dynamo installed at the generating station, £1,754. 


Johannesburg.—The T.C. has accepted the tender of 
Mr. C. Jowett, of Johannesburg, at £12,916, for the fifth section of 
tramway track construction. The work included in this contract is 
the completion of the line in Main Street from Berea Street to the 
railway, the line in Eloff Street, and the Fordsburg line. The 
town engineer's estimate for the work was £16,275. Messrs. 
Strong & Moore's tender was £13,008 7s. 3d. 


Sheffield.— Messrs. Vickers, Sons & Maxim have decided 
to put down a 1,000-kw. turbine plant in thcir works at Sheffield, 
and have placed the order for the turbine complete with condenser, 
&c., in the hands of Messrs, Willans & Robinson, Ltd., Rugby. 


Stourbridge.—The B.G. has accepted the tender of 
Messrs. Cross & Cross, of Walsall, for the supply of electric bells, 
telephones and tell-tales, at £337 12s. 


. (provisionally accepted) 6,405 


FORTHCOMING EVENTS. 


— ee — a 


Te-day's Events (Friday, November 24th).—At 5 p.m. Physical Society, at 
Royal College of Science. Mr. A. Russell on “The Dielectric 
Strength of Air"; Dr. H. A. Wilson ‘On the Electrical Con- 
eal of Flames Containing Salt Vapours for Rapidly Alternating 
surrent.’’ 


At 7.90 p.m. I.E.E. (Manchester Students), at School of Technology. 
Address by Mr. James Swinburne. 
At 7.30 p.m. North-East Coast Institution of Engineers and Ship- 


builders. First meeting of the session at the Lecture Hall of the 


Literary and Philosophical Society, Newcastle. 


Saturday, November 25th.—At 10 a.m. I.E.F. (Students). 
Tunnelling Works, Edgware Road Site. 

At 1pm E.E.R.E.Vol. Annual Regimental Dinner at Café Monico, 
iccadilly Circus. 

Monday, November 27th.—At 8 p.m. Society of Arts. Cantor Lecture by Dr. 
J. A. Fleming on ‘‘ The Measurement of High- Frequency Currents 
and Electric Waves." (In continuation of previous courses on 
“ Electric Oscillations and Electric Waves," and on “ Hertzian 
Wave Telegraphy.'" (Lecture I.) 

Tuesday, November 28th.— At 7.30 p.m. I.E.E. (Manchester), at the University. 
Dr. W. Rhodes on ‘ Theoretical Considerations of Feeder 
Systems "s Mr. 8. J. Watson on ‘Street Cable Systems." 

At R p.m. LC.E. Further discussion on ‘ Water-ways in Great 
Britain," by Mr. J. A. Saner. ‘Time permitting, paper by the 
Hon. C. A. Parsons and Mr. G. G. Stoney on ** The Steam Turbine." 

Wednesday, November 29th.—At 8 p.m. Society of Arts. Bir Wm. H. Preece on 
‘The British Association in South Africa.” 

At 7.90 p.m. LE.E. (Students). Mr. H. G. Trust on “ Automatic Train 

- Control." 

Thursday, November 30th.—Rugby Engineering Society. Messrs. E. R. Briggs 
and E. A. Reynolds on “The Conversion of Steam Energy into 
Mechanical Energy.” 

Friday, December 1st.—At 7 p.m. N.E. Const Institution of Engineers and 
Shipbuilders. Dinner at Westgate Assembly Rooms, Newcastle. 

Saturday, December 2nd. At 7.30 p.m. Glasgow Technical College Scientific 
Society. Dr. James Muir on '' Metallography."' 

Friday, pec 8th.—At 7.30 p.m. I.E.E. (Manchester Students) Mr. 
W. H. M. Parr on “The Electrification of Existing Steam 
Railways 

At 8 p.m. sica] Society Meeting. 
LE.B. Annual dinner at the Hotel Cecil. 

Saturday, December 9th.—Glasgow ou atic Bolentific NOH 

Fourteenth Anniversary Dinner i 


Visit to Tube 


.THE ELECTRICAL ENGINEERS;R.E. (VOLS.). 


Tre following orders are issued :— 


Monday, November 27th.—'* A" Company, recruits’ drill, 6 p.m. ; technical in- 
struction, 7 p.m. 

Tuesday, November 28th.—'B" Company, technical instruction, 7 p.m.; 
medical inspection, recruits, 7 p.m. 

Wednesday, November 29th.—“ A" badge examination, for “ A" and “ B ” Com. 

anies. 

-Thursday November 30th.—“ C'' Company, technical instruction for tho whole 
Company, " p.m. 

Friday, December 1st.—'* D '" Company, technical instruction, 7 p.m. 

Saturday, December 2nd.— Technical instruction, Cambridge detachment (whole 


day drill). / 
J. H. S. PuiLups, Captain E.E., 
For O.C. E. E. R.E, (V. 


NOTES. 


Municipal Trading.—Sir George Chubb presided last 
weck at the Imperial Industries Club Dinner. In calling on Mr. 
Gilbert Bartholomew to open a discussion on “ Municipal Trading,” 
he said that from 1875 to 1900 the debts of the local authorities of 
England and Wales rose from £93,000,000 to £294,000,000. The 
Times report says that Sir George believed that considerably over 
£120,000,000 had been spent on what were called reproductive 
undertakings. They found that only 3s. 24d. per £100 was allowed 
for depreciation. If they took 5 per cent. for depreciation, which 
was & moderate estimate, the yearly loss on these reproductive 
undertakings would be 54 millions. Mr. Gilbert Bartholomew, in 
opening the discussion, attributed the rapid growth of municipal 
expenditure to the action of Socialists determined to destroy 
private enterprise. The remedy was to be found in giving publicity 
to the facts, and overcoming the apathy which was so largely 
responsible for the existing condition of things. There should be 
an efficient audit of municipal accounts. Mr. C. N. Lawrence said 
our electrical industry groaned under the burden of local rates, and 
had been paralysed by the obstructive tactics of municipal 
councils. 


German Electrical Competition.—Sir Joseph Law- 
rence, M.P., speaking at a meeting at Westminster last weck, 
stated, on the authority of the Prussian Minister of Commerce, 
that there were 450 syndicates in Germany, mostly connected with 
the metal industries, mines, chemicals and textiles. "These asso- 
ciations, or cartels, in many cases gave to such of their customers 
AS wished to export a premium equal to the difference between the 
price they could get in Germany and the lower price at which they 
sold to outsiders. Since 1902 he knew of instances where many 
of these powerful firms, especially in the electrical engineering 
irades, again combined among themselves. The capital repre- 
sented by these latest combinations was very formidable, and it 
was almost impossible for English manufacturers, in such trades as 
electrical engincering, to break through the cast-iron arrangement 
by which these German trusts not only kept the command of their 
own market, but were becoming an almost irresistible power - 
in neutral markets. It was a poor look-out for English electrical 
manufacturing firms who had to combat a three-fold disadvantage, 
viz., Customs dues, patent laws, and cartels. All the education and 
skill in the world, said Sir Joseph, could not alone overcome these 
barriers. Their effect was felt in the lessened opportunities of 
work for our own workpeople.— Morning Post. 


The Simplon Tunnel.—Mr. Francis Fox writes to the 


Times regarding the accuracy with which this tunnel has been 


driven through the Alps. The following are the results of the 
trigonometrical measurements:—'' The length of the tunnel, which 
is 124 miles, proves to be greater by 31 in. The levels of the two 
galleries were within 35 in. of one another. As regards direction, 
the axis of the tunnel, driven from the north end, deviated 4} in. 
towards the west, whilst the linc driven from the south end deviated 
32 in. towards the east; consequently the greatest divergence 
from the true line was 44 in., which is well within the calculated 
‘probable’ error.” 


New Glow Lamp.—lIt is reported that important elec- 
trical firms in Austria-Hungary are making preparations for the 
manufacture of a new glow lamp which is claimed to possess 
great advantages over the carbon filament lamp, the Nernst, 
osmium and the tantalum lamps. The '" Wolfram” glow lamp, 
as the new lamp is termed, is said to consume only one-third 
of the power required by the best glow lamps at present imported 
into Austria. Most of the patents for the new lamp are held by a 
Hungarian electrical company, and the introduction of the lamp on 
ihe market, the Austrian, at all events, is in contemplation in the 
near future. 


Electricity for Motive Power.—In an address delivered 
at Wolverhampton the other day, Sir Alfred Hickman said he had 
put on the scrap heap no fewer than 24 valuable steam engines 
within the last few years, and replaced them with electric motors, 
driven by gas dynamos. His managers had calculated that the 
saving in fuel alone by this operation had amounted to £7,500 a 
year! The saving was not only in fuel, because electric motors 
driven by gas dynamos required much less attention and main- 
tenance,and he considered the saving would icd exceed 
the sum he had mentioned, 
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Utilising a Petrol Motor-Car for House Lighting 
.—There are many motor-cars which kept steadily 

at work each day, but there are a large number of others which lie 
idle in the stable a much longer time than they are out of it, and 
it has remained for Messrs. Mildé & Co., of Rue Desrenaudes, 


I 


Paris, to devise an arrangement whereby the engine of a petrol 
motor-car may be used in a variety of ways when the vehicle itself 
is not required. 'To this end the usual starting handle on the 
forward end of the crankshaft is made detachable. {A small 
dynamo a (fig. 1) is firmly fixed at any convenient spot on the 
floor of the motor stable. Near this are fixed two guide rails F, of 


channel section, on which the front road wheels of the auto- 
mobile are run and the brakes applied so that the car cannot 
move. The engine c of the motor vehicle is then connected with 
the dynamo by a shaft p, so arranged that it can be readily placed 
in position by means of the special universal joints d’ and R. It is 
claimed that the arrangement will be found especially useful in 
small country houses, distant from a gas or electricity supply, 
and where not utilised for electric lighting purposes, the dynamo 
may be replaced by a pump to ensure a good water supply, or the 
petrol motor may be connected up to a sawing machine or other 
domestic machine. 


The Teletyper in General Telegraphic Service.— 
Our readers will doubtless remember the description of an im- 
proved and simplified type-setting telegraph apparatus called 
“ teletyper," which we published in these columns some time ago. 
A central station was installed two years ago to enable subscribers 
to the novel system to communicate with each other, as well as 
with the Wolff telegraph office and other information bureaux, and 
the same service is now to be utilised for general telegraphic pur- 
poses. The German Imperial Postal Department has ordered a set of 
teletypers to be used in connection with Berlin intraurbantelegraphy. 
A new exchange is to be installed for this purpose in connection 
with the central telegraph office. All the pneumatic dispatch 
offices are to be equipped with teletypers, and to be connected 
directly to the central telegraph office. The number of these offices 
amounts to 67. 

The teletypers are intended for the present to convey the intra- 
urban telegrams which are largely used in Berlin. Like the tele- 
phone, the teletypers can communicate immediately with each 
other, while being susceptible of simultaneous communication with 
the same station, whence the same telegram can be transmitted to 
all of them. As the record is obtained simultaneously in both the 
transmitting and receiving apparatus, there is every facility for 
checking its correctness. The main advantage of the teletyper is, 
however, its ease of manipulation, requiring only little skill. 


*-. Concert, —4A smoking concert of the London branch of 


the Electrical Trades Union will be held to-morrow (Saturday 
night), at the Mail Coach, Farringdon Street, E.C. 


| that deposition of ash in the flues does not occur. 


- down the transmission lines. 


Electric Supply in North Wales.—Some of our 
London dailies have a quaint way of wording the news they give, 
when it relates to scientific or technical matters. A few days ago 
one of them contained the following, which is a gem in its way. 
It is a pity that it is not explained how the water finds its way to 
the top of Snowdon and what the arrangements are for storing it 
there :—“ At Snowdon an electrical generating station is being 
erected, the turbines of which will be worked by water brought 
from the top of the mountain, and the power will be transmitted 
overhead to a number of quarries in the district. This develop- 
ment is likely to revolutionise quarrying." 


Gas.—Two persons were killed and two rendered uncon- 
scious at Seaforth, near Liverpool, on 18th inst., by an escape 
of gas. i 

Anaha serious result of gas escape is notified from Balls Pond, 
where. three persons succumbed to gas poisoning and two were 
rendered unconscious on Wednesday morning. A leakage from a 
main was the cause. 

The same morning, in S.E. London, one child was killed and 
another badly burned through a gas explosion. 

We saw it stated in a newspaper this week that gas was eclipsing 
electricity. That is quite true in a way, as the above and many 
other occurrences like them are showing. 


The Combustion of Small Coal.— Considerable 
improvements have been effected in Germany during the past year 
or 80, in the construction of apparatus for the combustion of small 
coal of inferior grades. A forced draught apparatus has recently 
been brought into use in Hamburg which consumes anthracite dust 
up to 4 millimetres in size. It works without a chimney shaft, so 
Quite lately a 
firm at Dresden has succeeded in designing a suction gas generator 
for employment with low-grade smalls. 'The hearth is built step- 
fashion, and is funnel-shaped ; under the bars is a receptacle for 
water. The upper part of the generator is also titted with a water 
jacket ; and the liquid from this, as well as the water in the bottom, 
is caused to evaporate and enter the generator with the indrawn air. 
Practically, therefore, the generator yields a semi-water gas. 


Prizes.—Among the prizes offered by the .Industrial 
Society of Mullhouse for new inventions or improvements in the 
domain of applied chemistry and engineering, is a silver medal 
(No. 57 on the current list) for any new application of electricity to 
bleaching, dyeing or fabric-printing processes. Descriptions of the 
process have to be sent, under certain specified conditions, to the 
president of the Society at Mullhouse before February 15th, 1906. 
The inventor has the right to patent his apparatus or process, but 
the society retains a right to publish the description sent iu, either 
wholly or in part. 

The Victoria Falls and Power for the Rand.— 
Reuter's'Agency learns that the African Concession Syndicate has 
been in consultation with the leading American and Continental 
engineers and experts on the eas of the transmission of power 
from the Victoria Falls to the Witwatersrand. These authorities 
have unanimously expressed the opinion that the scheme is not 
only quite feasible, but would be commercially successful, especially 
as the climate of South Africa is one of the most suitable in the 
world for the transmission of power. There is no ice in the rivers 
to interfere with the working of the turbines, and no snow to break 
The extreme dryness of the climate 
is also greatly in favour of the project. The experts consider that 
there is absolutely no difficulty in the way of the scheme so far as 
the distance of transmission is concerned. 

With reference to statements that the volume of water in the 
Falls is not sufficient to produce the necessary power, it is pointed 
out that even in the driest season yet experienced there is sufficient 
water to produce 500,000 H.P., while at present the Rand only 
consumes some 150,000 H.P. At the Falls there is an available head 
of about 330 ft., and if more than 500,000 m.r. were needed it could 
easily be obtained by cutting a canal 15 to 20 miles in length to a 
point lower down where there would be a head of 1,000 ft., which 
would be sufficient to produce 1,000,000 H.P. The construction of 
such a canal would present no difficulty, and the beauty of the Falls 
would in no way suffer. Over £3,000,000 is spent annually on 
power on the Witwatersrand, and anything which tends to cheapen 
this yearly toll would necessarily have a great effect on the profits 
of the mines. 

Sir Charles Metcalfe (consulting engineer to the Rhodesian Rail- 
way Co.), has just pointed out, says another dispatch, that, while 
the scheme for utilising the Victoria Falls in order to supply power 
to the Rand is, according to the best expert advice, perfectly 
feasible, the question is whether the Rand will enter into contracts 
which will justify the expenditure entailed by the scheme. 


Appointments Vacant.—Electrical engineer for the 
Radcliffe U.D.C. (£150); junior assistant for Peterborough electricity 
works (£1); the directors of the Midland Railway invite appli- 
cations for the position of signal superintendent (on the staff of the 
chief engineer) (£600); junior shift engineer for Leicester tram- 
ways power station (35s.). 


Electrical Engineers as Society Entertainers.— 
Touching a letter in our i Correspondence” columns, "Pan and 
Adonis” are either ignorant of the requirements of an asylum or 
they are having a little joke. In many of these institutions, if not in 
all, the attendants must possess musical attainments and play some 
instrument, and, other things being equal, preference would be given 
to the candidate for any official position who is musical. 
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Institution Notes.—AssoctATION OF TRAMWAY AND 
Lieut Ramway OrFICIALS.— The tenth general, meeting of this 
Association was, held on Wednesday in Burnley, Mr. H. England 
(President) presided over a good attendance of delegates. It was 
decided to hold the next meeting at Edinburgh, and a resolution 
. was passed in favour of the amalgamation of the three kindred 
societies, so that they might as a solid body have more weight when 
making recommendations to Parliament and the Board of Trade. 
Afterwards by special car the party proceeded to the offices and depót 
of the Corporation, where they were welcomed by the acting 
chairman of the Tramways Committee. The President suitably 
responded, and the party then proceeded through the offices and 
car-sheds and workshops. On returning to the Bull Hotel, Mr. H. 
Mozley, the tramways manager of the Burnley Corporation, gave a 
summary of the local system from its inception down to the 
present day. Discussion followed, and was participated in by 
Messrs. Hamilton (Leeds), Edmondson (Scarborough) and the 
President. After luncheon and the visiting of a cotton mill and 
Towneley Hall, the delegates ascended Manchester Road, which is 
1} miles long and averages 1 in 18. Returning to the Hotel, Mr. 
J. E. Pitcairn, of Edinburgh, read a paper on “Twenty-one Years 
of Tramway Management,” and subsequently dinner was partaken 
of, at which several toasts were proposed. | 

INSTITUTION OF MECHANICAL ENGINEEBS.—On Friday last a 
paper was read by Dr. H. C. H. Carpenter, Mr. R. A. Hadfield, and 
Mr. Percy Langmuir on the properties of a series of iron—nickel— 
manganese—carbon alloys. This is the seventh uL the 
Alloys Research Committee, and embodies the results of a most 
exhaustive and painstaking series of investigations carried out at 
the National Physical Laboratory on the mechanical, physical, 
chemical, and metallographical properties of the alloys in question, 
which were prepared at the Hecla Works, Sheffield. 

I.E.E. (NEgwcasTLE SECTION).— The members of this local section 
held their annual dinner in the Turk's Head Hotel, Newcastle-on- 
Tyne, on November 14th inst. Dr. W. M. Thornton, chairman, 
presided. Dr. Farquharson proposed the toast of “The Institution 
of Electrical Engineers," and Mr. G. C. Lloyd and Dr. Thornton 
responded. ' 

LE.E. (Quascow SEcTION).—Mr. John M. M. Munro, the Chair- 
man of the Glasgow Section of the Institution of Electrical 
Engineers, inaugurated the session last week with a paper on 
, "Municipal Trading in Relation to Electricity in Civic Service." 

LIVERPOOL ENGINEERING SocrETY.—At a meeting of this Society 
last week, Mr. Sherard Cowper-Coles read a paper on the “The 
Rendering of Iron and Steel Non-Corrosive," in the course of which 
he referred to his new process of dry galvanising, or “ Sherardising.” 

Royau SCOTTISH Society oF Arts.—In his presidential address 
last week, Prof. F. G. Baily dealt with the Edinburgh tram- 
ways, and stated that, in his opinion, extensions would have to be 
carried out on the overhead trolley system in the adjoining 
country. Cars might be adapted to run on this as well as on the 
cable routes, or the two services could be made to meet, so as to 
minimise the inconvenience of changing cars. 


LE.E. (LEeEps).— At a meeting held at the University yesterday, 
a paper was read by Mr. F. L. Watson on “ Destructors and their 
By-Products." | 

JUNIOR INSTITUTION OF ENGINEERS.—The next visit will be to 
the works of Messrs. Johnson & Phillips at Charlton on Saturday 
morning, December 16th. 
' On Thursday last week Mr. P. Fisher, nanager of the Dundee 
iramways, gave a lecture on the local tramway system. 


Electric Shock Fatalities.—The Glasgow Daily Record 
siys that a man named Robert M'Aulay, 30, a labourer, residing at 
Greendykes Road, Broxburn, and employed at Niddry Castle Oil 
Works, belonging to the Oakbank Oil Co., Ltd., was carrying a 
plank across a scaffolding when he slipped and fell, his neck coming 
in contact with an electric wire. Death was instantaneous. 

An inquest was opened at Ince on 15th inst. (says the Liverpool 
Daily Post and Mercury) on the death of David Evan Jones, 20, 
drawer at Ince Hall Colliery, who was electrocuted while at his 
work of drawing full tubs along a road on each side of which ran 
electric wires. The inquiry was adjourned. \ 


Educational Notes.—The report of the Association of 
Teachers in Technical Institutes for the period January to Sep- 
tember, 1905, states that the subject of registration of teachers in 
Technical Institutes has been under the consideration of the Council, 
and resolutions have been passed in favour thereof, and defining the 
academic qualifications regarded as necessary. fyllabuses of work, 
examinations and inspection have been discussed, with a view to 
making representations to the Board of Education, and the technical 
training of apprentices has received attention. The Council advo- 
cates the representation of teachers on public examining authorities. 
Steps have been taken to promote joint action with other bodies of 
teachers for the common welfare. The secretary is Mr. J. Wilson, 
37, Park Mansions, Battersea, S.W. 


Regenerative Control. — As our “ Correspondence” 
had to go to press on Wednesday, the same day that Mr. 

“ Crane's" letter came to hand, it was not possible for us to deal 
with its contents in the proper place. We cannot, however, refrain 
from a few hasty comments, In the first place, we cannot accept 
the statement that a series motor will give equal torque with less 
current than a shunt motor, at & speed exceeding, say, 4 miles an 
hour. Obviously, below the limits of saturation, a reduction of 50 
i per cent. of the current reduces the torque of a shunt motor 
y 50 per cent., that of a series motor by 60 or 70 per cent. 


Then, again, how can a series motor give three times the torque of 
a shunt motor, celeris paribus? That means three times the field 
strength, the armature current, of course, being the same in each 
case. How is Mr. “ Crane ” going to treble the normal field strength 
of any motor ? 

As for overloading, the desired field strength can be got with 
the identical field frame in either case, and as it is quite unjustifl- 
able to limit the armature current in the shunt motor to less than 
half that in the series motor, the alleged enormous superiority of 
the latter is non-existent. Mr. “ Crane" appears to ignore the fact 
that the shunt field is nof full on all the time ; it is regulated to 
suit varying conditions of speed and load, and, consequently, the 
heating is not what he supposes. But time and space forbid 
further comment. 


! 

Electrocution.—It is stated in a daily paper that a thief 
who was cutting an overhead electric wire outside Belgrade was 
killed by the electric current while he had the scissors still 
in his hand. 


| OUR PERSONAL COLUMN. 
[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
' also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. | 


Central Station Engineers.—The Nelson Electricity 


Committee have decided to invite Mr. Henry, electrical engi- 


neer of Radcliffe, to accept the vacant position at Nelson at a 
commencing salary of £200. There has been a feeling on the part 
of some members of the Council to promote one of the present 
staff to the position of manager, but, after considering the question 
at two or three meetings, the Committee have come to this decision. 
Mr. Henry was deputy to the late engineer (Mr. Fraser) up to & 
few months ago. 

Mr. CovERNTON, late manager of the Johannesburg Electric 
Light and Power Department, and recently appointed distribution 
engineer under the new scheme at a salary of £1,000 per year, has 
resigned his post owing to ill-health. The Traction and Lighting 
Committee have recommended the Council to place on record the 
appreciation of his services, and its regret at the cause which 
necessitates his retirement from the service of the Council. 

Mr. Jons B. MrrcggLL, M.IE.E., has tendered his resignation 
of the position of chief engineer and manager of the electricity 
department to the Woolwich Borough Council. 


Tramway Officials.—Mr. Joux WiLsoN, who was for 
20 years general manager of the old South Shields tramways, and 
previously manager of the steam tramways at Gateshead, has been 
appointed by the T.C. as general manager of the new electric 
tramways, at a salary of £250 per annum. i 

General.—The Council of the Leeds University (accord- 
ing to the Times) have appointed Dr. W. A. Bone, F.R.S., Professor 
of Applied Chemistry (fuel and metallurgy). "This post is intended 
to include the subject of general metallurgy, but to specialise in 
the direction of fuel and its applications, the coking of coal, the 
manufacture and uses of power gas, the utilisation of fuel of all 
kinds, and the manufacture and use of coalgas. Dr. Bone has 
devoted considerable attention to practical problems of an indus- 
trial character in relation to fuel and metallurgy." ! 

Mr. A. J. Hopcsox has been appointed works manager of Messrs. 
Crompton & Co.'s Arc Works at Chelmsford. 

Mr. E. E. TaskER has removed from 59, Leunard Road, Penge, 
Kent, to 17, Highbury New Park, London, N. 

We note that in the list of honorary officials elected by the 
Chartered Institute of Secretaries Mr. J. Ceci, BULL (secretary 
City of London Electric Lighting Co., Ltd.) is elected to be a 
vice-president, and Mr. C. H. Dane (secretary British Electric 


Traction Co., Ltd.) becomes a member of the Council. i 


Mr. A. EcksTEIN has taken temporary offices at Queen's 
Chambers, 7, Market Strect, Manchester, where he is developing 
his future movements. | 


Obituary.—We regret to announce the sudden death at 
New York of Mr. CHARLES CurrAIS, electrician of the Commer- 
cial Cable Co. Mr. Cuttriss had been suffering from ill-health for 
three or four years. He was born at Bedford 56 years ago. On 
entering the University of Glasgow, he received his electrical 
instruction under Lord Kelvin, and on the laying of the French 
Atlantic cable in 1869 he was selected for its electrical staff, and 
was sent to Duxbury, Massachusetts, at which station he successfully 
introduced the siphon recorder, which had just been invented by 
Lord Kelvin. He remained at Duxbury until 1884, when he joined 
the Commercial Cable Co. as its chief electrician at New York. 
Mr. Cuttriss was a man of much ability. He introduced several 
improvements in the siphon recorder, one of which was the electro- 
magnetic vibrator, and devised an arrangement for neutralising 
earth currents on cables He invented a system of automatic 
transmission which has proved most successful He was also the 
inventor of an automatic fire alarm, which gave warning on the 
rising of the temperature of & room, and also of the escape of gas. 
He was an expert mechanician Mr, Cuttriss leaves a widow 
and four children, 
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NEW COMPANIES REGISTERED. 


Stratford-on-Avon Electricity Co., Ltd. (86,502.)—This 


company was registered on November 16th, with a capital of £15,000 in £1 
shares, to acquire rights conferred upon or belonging to any company, corpora- 
tion or person to supply electric light or power in Stratford-on-Avon or else- 
where in the United Kingdom, to adopt an agreement between the Corporation 
of Stratford-on-Avon of the one part, and tlie Birmingham Installation Co. of 
the other part, and to carry on nt Stratford-on-Avon and elsewhere the business 
of electrical and. general engineers, electricians, manufacturers of and dealers 
in electrical apparatus, suppliers of electricity for light, heat, power and 
otherwise, &c. The first. subscribers are:—G. M. Bird, The Mulberries, 
Stratford-on-Avon, wine merchant, 100 shares: O. E. Freeman, Hagley Road, 
Birmingham, tea merchant, 100 shares; S. A. Flower, Broadway, Stratford-on- 
Avon, engineer and brewer, 100 shares; W. S. Brassington, Southeroft, 
Htratford-on-Avon, librarian, 25 shares; G. F. Kendall, The Elins, Stratford-on- 
Avon, chemical manufacturer, 50 shares; Rev. G. Arbuthnot, The Vicarage, 
Stratford-on-Avon, 50 shares: and 8. A. Edwards, Moorfield, Beech Lanes, 
Birminghgm, 50 shares. Minimum cash subseription, £7,000. The number of 
directors Th not to be less than three nor more than tive; the first ure G. M. 
Bird, J.P. (chairman), O. F. Freeman and 8. Flower; qualification £100; 
remuneration of first-named directors not more than £50 each per annum. 


Sharpe & Co., Ltd. (86,474).—This company was registered on 
November lith, with a capital of £2,000 in £1 shares, to acquire the business 
carried on at 16, Marlborough Street, Devonport, and at 45, Edgecumbe Street, 
Stonehouse, as ** M, Sharpe,” to adopt an agreement with M. A. Sharpe, and to 
curry on the business of electrical engineers, electricians, suppliers of electricity 
for light, heat, motive power or otherwise, &c. The first subscribers (euch with 
one share) are : —F. Maxwell, 12, Amherst Road, Devonport, electrical engineer; 
M. A. Sharpe, 16, Marlborough Street, Devonport, electrical engineer; J. H 
Starkey, 45, King Street, Devonport, contractor and outfitter; J. H. Blake, 10, 
Albert Road, Devonport, outfitter; J. P. Heath, 40, St. Aubyn Street, Devonport, 
solicitor; H. Stark, 20, William Street, Devonport, draper ; and F. C. Willoughby, 
24, Westwell Street, Plyinouth, chartered accountant. Minimum cash subscrip- 
tion 10 per cent. of the shares offered to the publie. The number of directors 18 
not to be less than two nor more than five; the first are M. A. Sharpe (managing 
director), F. Maxwell, and J. H. Starkey; qualification, 50shares ; remuneration 
of first managing director £150 per annum; of other directors as fixed by the 
company, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Scottish House-to-Honse Electricity Co., Ltd. (29,232).—A 
charge for £500, dated October 24th, 1905 (supplemental to a charge of March 
31st, 1904), has been registered. Holders :—County of London Electric Supply 
Co., Ltd., Moorgate Court, E.C. Property charged :—' The company's under- 
taking and property, present and future, i 


A. W. ‘Penrose & Co., Ltd. (Manufacturers of photographic 
and electrical supplies, &c., London). (86,209).—A trust deed, an instrument of 
charge under the Land Transfer Acts, 1875 and 1897, and an assignment, all 
dated October 27th, 1905, securing a series of £10,000 debentures created by 
resolution of even date, has been registered, and particulars of the said series 
have been filed pursuant to Sec. 14 (4) of the Companies’ Act, 1900. Property 
charged :—The company’s undertaking and property, present and future, in- 
cluding uncalled capital. Trustees: Law Guarantee and Trust Society, Ltd, 
49, Chancery Lane, W.C. 


Llanrwst Electricity Supply Co., Ltd. 


(62,720).— Four 
debentures, dated October 80t 


905, securing in all £1,000, charged on the com- 
pany’s undertaking and npe E present and future, including uncalled capital, 
have been registered. Holders: A. P. Elworth, Sandbach, R. Conway, Mostyn 
Street, Llandudno, and O. I. Jones, Plas yndre Llanrwst. 


Northampton Electric Light and Power Co., Ltd. (28,640). 
—Issue on November 4th of £800 debentures, part of series created June ; 
1896, to secureenot more than two-thirds of the paid-up capital for the e 
being, charged on the company's undertaking and property, present arid 
future, including uncalled capital. No trustees. Previously issued of same 
series, £33,200. 

Ltd. 


Oxford Electric Co. (34,685).—(Nominal capital, 
£100,000 in £5 shares.) A list of allotmente, made up to October 2nd, shows 
that 1,858 ordinary shares of £5 each have been allotted for cash in addition to 
the 18,500 shown as issued by the return of March 17th last. At the date of the 
said return £60,050 had been received in cash, including £1,550 paid on 810 


es shares, and £34,000 was considered as paid. Mortgages and charges, 


Charles. Coton & Co., Ltd., Electric Lighting Engineers, &c., 
Bexley (85,314).—A mortgage dated October 21st, 1905, to secure £1,600, has 
been registered. Property charged : Land messuages and premises known as 
8, Oxford Place, Bexley, Kent, with the business carried on there, and the fixed 
machinery, &c., thereon, and the company's undertaking and other assets 


resent and future, except uncalled capital. Holder: C, E. 8. Philli C 
ouse, Shooter's Hill, Kent. E ps, Castle 


Electrolytic Alkali Co., Middlewich (64,360).—Issue on 
October lith of £200 first mortgage debentures, part of series created July 9th, 
1334, to secure £50,000, charged on the company's undertaking and ropert i 
including uncalled capital. Trustees: Liverpool Mortgage Insurance Co., Lui: 
6, Castle Street, Liverpool. Previously issued of same series: £20,650. 


Anglo-Portuguese Telephone Co., Ltd. (24,545).—This com- 
pnny's annual return was filed on September 12th, when 75,000 shares had been 
taken up out of a nominal capital of £100,000 in £1 shares. £1 
been called up on 1,000 shares, resulting in the receipt of £1,000. 
sidered as paid on the remainder. Mortgages and charges, £50,000, 


Witting, Eborall & Co., Ltd. (71,038). This company's 
annual return was filed on October 31st, when 2,000 “ A" and &O" B "' shares. 
had been taken up out of a nominal capital of £40,000 in 1,150 ** A " and 850 
“B shares of £20 each. £4 per share has been called up on 850 “B,” and 
£3,400 has been received. £23,000 is considered as paid on 1,150 shares. 
Mortgages und charges: Nil. 

Co., Ltd. 


 Northallerton Electric Light and Power 
(59,301).—Issue on October 27th of a £1,000 debenture, part of series created. 
November 0th, 1900, to. secure £5,000, charged on the coinpany's property, 


present and future, including uncalled capital. No trustees. Previous y issued 
Ofcstunc series: £3,740. 


Hodgson, Hartley, Ltd., Electrical and General Engineers, 
Manchester.— A trust deed dated October 27th, 1905 (supplemental to a trust- 
decd dated December 12th, 1908), and £6,000 debentures created by resolution 
of even date, charged on the company's property, present and future, including 
unéalled capital, have been registered. "Trustees: C. H. Booth, T 
Dukintleld ; B, Crowther, Birkenshaw; and R, Potter, Halifax, 


er share has. 
74,000 is con- 


he Lakes, | 


Northern Counties Electricity Supply Co., Ltd. (67,924).— 


A memorandum of satisfaction in full of mortgage debts, bearing various dates 
from March 80th, 1904, to January 12th, 1905, inclusive, securing £87,000, has 


South African Lightin Association, Ltd. (27,609).— 
t 


Re.issue on November 13 of £1,900 debentures, part of series crented 
August 12th, 1890, to secure £20,000, charged on the company's undertaking 
and property. No trustees. Previously issued of same series: £20,000. 


Milnes-Daimler Co., Ltd. (75,547).—This company’s annual 
return was filed on November 8th, when 150 shares had been issued subject to 
payment in cash out of a nominal capital of £20,000 in 2,000 shares of £10 euch. 
Nothing has been called up. No mortgages or charges. 


Buenos Ayres Port and City Tramways, Ltd. (85,427).— 
This company's statutory report, dated November 9th, shows that 407 shares 
had been taken up (10s. being called up on each) to that date, out of a nominal 
capital of £200,000 in £5 shares, and a fise of allotments made up to Novcinber 
14th shows a further issue of 24,000 shares allotted as fully paid, in part payment 
of purchase consideration for concession, rights and benefits. Debenture stock 
trust deed, covering £200,000, registered November 15th. 


Buenos Ayres Port and City Tramways, Ltd. (85,427).—4 
trust deed dated October 80th, 1905, to secure £200,000 debenture stock created 
by resolution of August Ist, 1905, has been registered. Property charged: A 
certain concession relating to the construction, &c., of electric tramways in the 
Port and City of Buenos Ayres, and the company's land and general assets, 
present and future, including uncalled capital. Trustees: C. W. H. Lowther, 
M.P., 1, Albany, Piccadilly, W.; and J. G. B. Stone, 1, Sloane Terrace Man- 
sions, S. W. 


' been filed. 


CITY NOTES. 


Drake & Gorham, Ltd. 


Ms. B. M. DnaxzE (Chairman) presided on Thursday last week at 


the offices, 66, Victoria Street, over the fourth annual general 
meeting of the above company. 

The CHAIRMAN said that from the profit and loss account they 
would have noticed that the result of the year's trading was a net 
profit of £10,410, in addition to which £411 was received for 
interest on deposits and investments. Although the above figures 
would have justified a higher dividend than 6 per cent., the ditectors 
decided to adopt the more conservative policy of strengthening the 
reserve fund, especially in view of the intention to increase the 
manufacturing facilities of the company. One of the largest items 
in the balance-sheet was sundry debtors, and although a portion of 
the sum of £43,153 had been received since the balance-sheet was 
prepared, it would be understood that it frequently assisted 
business if they could arrange with clients to carry 
out their work under a deferred payment arrangement. 
The board had decided that from next June certain members of the 
staff holding responsible positions should be associated with the 
directors, for which purpose alterations in the company’s articles of 
association would be necessary. Since the last meeting work has 
been carried out for the Duke of Richmond and Gordon, the Duke 
of Montrose, Lord Berkeley, Lord Stanley, Lord St. Levan, Lord 
Stanley of Alderley, Lord Tollemache, Lord Cowley, Lord Russell, 
Sir Henry Harben, Baron Bruno Schroder, Sir Arthur Vivian, 
Mr. W. H. Lever (of Port Sunlight), Sir Spencer Maryon-Wilson, 
Mr. G. W. Loder, Lieut.-Col Bromley-Davenport, the late Sir 
Wyndham Portal, Sir Hugh Bell, Rounton Grange, the Hon. Henry 
Cubitt, and at Fyvie Castle, Hoddam Castle, Gilling Castle, Stobo 
Castle, the Herts County Asylum, Royal Ear Hospital, Purfleet Pier, 
Laverstoke Mills (wherethe Bank notes paper is manufactured), In- 
versnaid Hotel, Kingston Union Infirmary, and many others. It was 
satisfactory to note that they had been carrying out extensions to 
existing installations, and that orders were constantly being 
received through the recommendation of clienta who were pleased 
with what they had done for them. Many important contracts were 
in hand. The central station at Church Stretton for 6,000 lights had 
been completed since the last meeting. At this station might be seen 
one of the few suction gas-driven plants used for public electricity . 
supply purposes in this country. The installation at Gordon 
Castle was an important one of its kind. Water from the River - 
Spey, which ran about three-quarters of a mile from the Castle, 
supplied the motive power, not only for lighting the Castle itself, 
but also for the lighting of the village of Fochabers. Application 
had already been made by the Crofters and others for some 
1,300 lights, and the economy obtained was so great that 
the current was to be supplied at a fixed charge per annum of 5s. 
per lamp, irrespective of the number of burning hours. Fochabers 
would thus possess, he believed, a cheaper supply of electric light 
than any village in the United Kingdom. Reference was made in 
the report to the cotton spinning and manufacturing mill, which they 
were going to equip electrically throughout. 'l'his mill was one of the 
oldest in Lancashire, and consisted of 818 looms and 39,000 mule 
spindles. He need hardly point out to them the importance of this 
application of electricity which, if universally adopted, would mean 
a very large business in itself. The company had gone to some 
expense in demonstrating, at the Exhibition at Olympia, the appli- 
cation of electricity by their system to lighting, as well as farm and 
estate purposes. A large number of inquiries were received, and 
it was hoped that the results would be apparent in the next balance- 
sheet. He would again express the hope that shareholders would 
advise them in good time of any yrospective electrical work, of 
which they might become acquainted, as one of the chief 
objects of turning the business into a limited company 
was to obtain the co-operation of the shareholders, and he was sure 
that more could be done in that direction. He moved the adoption 
of the report, and that a dividend at the rate of 6 per cent. per 
annum be paid forthwith, the amount of £3,000 being placed to 
reserve, and the balance of £2,044 carried forward to next year. 

Mr, J. C. FonsTER seconded, and the motion was carried. 
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Elmore's German and Austro-Hungarian Metal Co. 


AT an extraordinary general meeting of this company, held at 
Winchester House yesterday (l'hursday), the several resolutions to 
which we referred briefly last week were submitted. 

The directors, in their cireular to shareholders explaining the 
capital reduction and rearrangement proposals, say that while con- 
sidering the reduction of this company's capital to be made with 
the view of writing off the balance of £11,052 shown in the 
balance-shect for the year ending December 31st, 1904, as standing 
to the debit of capital account, they have also considered the value 
of the 1,000 shares in the Metall Co. held by this company. They 
are of opinion that the intrinsic and market value of these shares 
is at least 50 per cent. more than the amount (£49,579) at which 
they stand in the books. "Valuations of the Metall Co.'s property 
have shown that the value of the land, buildings and water-power 
belonging to the Metall Co. is much more than the amount at which 
they stand in the books of that company. In addition there is a 
considerable reserve, owing to the fact that a large proportion of 
the copper stock held by that company appears in its accounts at a 
figure based on a market value of £47 10s. per ton: while to-day 
the metal stands at a figure which shows a margin in favour of the 
Metall Co. of over £10,000. "The dividends paid by the Metall Co. 
during the past seven years average over 114 per cent. per annum. 


There are also other reasons, but the directors think the above is sufficient to 
show that they are justified in believing that the Metall Co.'s shares huve a real 
value of 50 per cent. more than their nominal value. This appreciation gives a 
sum of nearly £25,000, which, if added to the 1l&s. per share proposed to be 
deducted from the issued ordin shares, will be sufficient to write off the 
balance of £11,052:before-mentioned, and at the same time leave £60,973, which 
the directors propose to apply to reduce to a reasonable figure the patent 
account. In the balance-sheet for the year ending December 31st, 1904, this 
stands at £84,252, which, in view of the expiration of the original Austrion and 
Hungarian patents, and the shorter term for which other patents have to run, 
the directors consider ls excessive. When the £60,973 has been written off, the 
patent account will stand in this company's books at £23,279. 

According to the terms of the special resolution creating the preferenee 
shares, the proposed reduction of capital must be borne by the ordinary shares ; 
but the directors are of opinion that, while the ordinary shareholders lose part 
of their nominal capital, it is but just that they should not lose any portion of 
the profits. The preference shares are now entitled to a 7 per cent. non- 
cumulative preferential dividend, then the ordinary shares are entitled to a 
dividend of 20 per cent. (i.e., 4s. per share), and any balance of profits is to be 
divided between both classes of shares. It is, therefore, proposed that the ordi- 
nary shares should, on the reduction of their capital to 5s. per share, be entitled 
to 80 per cent. after the preference shares have received their 7 per cent. 

With regard to the rearrangement of the capital, the directors propose that 
the issue of the preference shares should be limited to £75.000, instead of, as at 
present, £100,000. This, it will be perceived, materially improves the position 
of the preference shareholders when the company is once more paying divi- 
dends. The £25,000 taken from the preference shares, it is proposed, should be 
converted into 100,000 ordinary shares of 5s. each. 

The directors state that the Metall Co. is continuing to make good progress. 
The sales show & considerable increase, while, on the other hand, the cost of 
production has been less. The demand for the Metall Co.'s goods is now a large 
one, and such demand will doubtless continue. The new piercing machine is 
, giving every satisfaction, and although a considerable amount of experimental 
work was necessary, the directors have succeeded in producing the billet most 


suitable for the machine, and they anticipate a still greater increase in the pro- ' 


` duction. The price received for the goods sold is a good one, and the margin 

between the cost of the raw materia! and the selling price, also shows an 
increase. During the past year, certain economies have been effected by the 
Metall Co., which have resulted in a saving, and, if the negotiations which the 
directors of the Metall Co. are now carrying on, come to a successful con- 
clusion, there will be a considerable reduction in the standing charges of this 
company. ` 

The question of draw-bench power is an important one. The directors of the 
Metall Co. are now putting down a newly-designed hydraulic bench, which, it is 
anticipated, will considerably increase the delivery capacity of the works. 


Cape Electric Tramways, Ltd. 


Tux report for the year ended June 30th last shows a net balance 
to credit of £33,560, which, added to £793 brought forward, gives a 
-total balance of £34,343. From this jthe directors have paid two 
interim dividends of 24 per cent. each. The reserve fund has also 
been credited with a sum of £8,000. During the year the tramways 
carried in Cape Town 15,020,508 passengers, earning £180,906, 
against 15,902,998 passengers, earning £195,015, during 1903-4. 
In Port Elizabeth during the year 4,227,576 passengers were carried, 
earning £46,708, against 4,509,786 passengers, earning £50,157, 
for 1903-4. In connection with these figures, which show a short 
fall in the gross revenue of £17,558, the directors deem it their 
duty to call the attention of shareholders to the most unsatisfactory 
conditions which have weighed upon and still depress the entire 
business situation in Cape Town, Port Elizabeth and Cape Colony 
generally, and as to which at the present moment no impiatpvement 
seems in any way apparent. In October, 1904, Mr. William Bremer 
Rommel was appointed managing director of the company. During 
the year under review two extraordinary genera] meetings were 
held, at one of which the decision was confirmed not to renew the 
lease of or to purchase the tramways of the Cape Town Consoli- 
dated Trgmways and Land Co., Ltd.; and at the other Mr. Parrish 
was removed from the board. Mr. J. E. Lloyd, general manager 
in Cape Town, resigned his position at the end of last year, and 
the board appointed Mr. Alfred S. Giles, late manager of the Black- 
burn Corporation Tramways, to succeed him. Mr. Giles took up 
his duties in January, 1905. Mr. W. B. Rommel, who had pro- 
ceeded to Cape Town in October last year, was on the spot on the 
arrival of Mr, Giles, installed this gentleman in his position, and, 
having made arrangements for the thorough relaying of the track 
and complete overhaul of the system, returned to this country in 
September last. The Camps Bay tramline, leased from the Cape 
Town Consolidated Tramways and Land Co., Ltd., by this company, 
has again proved a disappointment, and the year’s working, in- 
cluding the rent paid tothe Consolidated Co., shows a loss of 
£13,220; but against this must be set the considerable revenue 
derived by the Cape Town system through the operation of the 
Camps Bay Tramways. 


` tinique by means of the French Co.’s cable at Guadeloupe. 


West India and Panama Telegraph Co. 


THE fifty-seventh ordinary general meeting of the above company 
was held at Winchester House, Old Broad Street, on Wednesday, 
Mr. W. B. Kingsford presiding. ; 

The CHAIRMAN, in moving the adoption of the report, said that 
compared with the corresponding period of last year their receipts 
showed a decrease of £1,808. Of this decrease the message 
receipts wore responsible for nearly £1,000 and the decrease 
of subsidies for £750. He was sorry to say he could not report 
any increase in the volume of traffic handled by them. On the 
contrary, there was a falling off of over 29,000 words during the 
half-year. He was glad, however, to tell] them that the traftic 
returns for the half period ending November 15th showed an increase 


. sufficiently large to counterbalance the decline during the half-year 


referred to. This increase was mainly attributable to the inter- 
ruption of one of the cables of the French Cable Co., with the 
result that the messages of the French Co. were sent over their 
cables. The decrease of £750 in the subsidies was accounted for by 
the reduction of the British Guiana subsidy from £4,500 to £3,000, 
which came into operation on Aprillast. Originally the subsidy 
was £3,000, but was increased to £4,500 when they laid a cable 
between British Guiana and Trinidad for a period'of 10 years, 
which expired in 1901, although it had been continued till April 
last. In the expenses there had been a total decrease of £208. In 
the charge for maintenance of cables there was a reduction of £176. 


.He was sorry to say they had not completed the repair of the Colon 


cable, owing to the ship being wanted elsewhere. They had 
again experienced some of those unlucky and quite unpreventable 
occurrences from which they often suffered. In September a 
Norwegian steamer was driven on shore at Santiago de Cuba, and 
her keel severed one of their cables, while in October their cable 
hut at Holland Bay, Jamaica, was destroyed by flood and the cables 
washed out. Thanks to the energy and ingenuity of their clerk, he 
joined the cables up on the beach, and little interruption occurred 
in consequence. Their ship’s crew had built a new hut and put the 
cables in thorough working order. The supervision of 26 cables in 
West Indian waters was an arduous task, and costly in addition. 
It was expected that the abolition of the sugar bounties would 
have greatly improved the West India sugar trade, but the price of 
sugar was so low that this had not been the case,and no doubt 
accounted for the decrease in the traffic. 

Mr. Horxwrs seconded the motion. 

Replying to questions, the CHAIBRMAN said that as St. Pierre no 
longer existed, it was not worth while to run their cables there, and 
to take them round to Fort de France would not only mean a great 
expenditure, but would bring them into competition with the French 
Co. What they proposed to do was to join up the cable between 
Dominica and St. Lucia, and maintain communication with Mar- 
They 
were making inquiries as to wireless telegraphy, but, of course, it 
would be unwise for them to take any practical step before having 
full knowledge. | 

The report was adopted. 


Prospectus.— Keni Electric Power Co.—This company 
has this week been before the public with an issue of £34,250 
43 per cent. irredeemable debenture stock at 924 per cent. The 
list was to close yesterday. 


Metropolitan Amalgamated Railway Carriage and 
Wagon Co.—The directors have declared a dividend at the rate of 
74 per cent. per annum on the ordinary shares for the half-year 
ended September 30th. . 


Reno Electric Stairways and Conveyors, Ltd.—The 
accounts for the period from April 12th, 1902, to December 31st, 
1904, show, after meeting debenture interest, a debit to profit and 
loss of £2,400. | j 


Barcelona Tramways Co,—An extraordinary general 
meeting is to be held at Winchester House on 27th inst. to pass a 
resolution winding up the company voluntarily. 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to— 

British Aluminium Co., Ltd.—30,000 ordinary shares of £5 each, £2 paid, and 
£900,000 54 per cent. Loch Leven debentures of £100 each. 

The Committee has ordered the under-mentioned securities to be 
quoted in the Official List :— _ 

Adelaide Electric Supply Co., Ltd.—10,000 6 per cent. cumulative preference 
shares of £5 each, fully paid, Nos. 1 to 10,000. . 

Amazon Telegraph Co., Ltd.— Further issue of £35,900 5 per cent. debentures 
of £100 each, Nos. 1,251 to 1,609. 


Anglo-Portuguese Telephone Co., Ltd.—4£50,000 5 per cent. first mortgage 
debenture stock. 


Richard Hornsby & Sons,—The directors recommend 
a dividend for the year ended September 30th at the rate of 6s. 
per share on the ordinary shares, placing £2,000 to reserve account, 
and carrying forward £1,476. 


Caleutta Electric Supply Corporation. — The 
number of units delivered to consumers during the four weck: 
ending October 27th, 1905, were 358,193, compared with 286,727 
units in the corresponding four weeks of the preceding year. 
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ELECTRIO TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


a—- e 


‘Locality, 


Aberdeen .. 

Ayr .. 

Bath .. ae 

Birkenhead .. 

Blackburn .. "n 

tBlackpool Corp. .. 
"n —Fleetw'd 

— Lytham 


Bradford 
Brighton ss 
Bristol ee 9. 


Brit. Elec. Trao, Co. 


Airdrie .. 
Barnsley .. 
Barrow... - 
tBirmingham (City) 
Birmingham (Mid.) 
Devonport zi 
Dudley—8Sto'rb'g 
Gateshead. . as 
Gravesend, N’ fleet 
Gr'n'k, Pt. Glsgw 
Hartlepool i 
Kidderminster .. 
Leamington 3 
Merthyr .. 

. tMetropolitan 
Middleton.. “a 
Oldham — Ashton 
Peterborough .. 
Potteries .. 
Rothesay. .. 
Sheerness .. 
Southport 
South Staffs, 
Swansea .. 

1Taunton .. 
emouth : 
eston-s-Mare .. 
Wolverhampton D. 
Worcester.. is 


Wrexham...  .. 
Yorks. Wool. Dist. 


AX oe 
Huddersfield 
Hull ee ee 
Ilford 
Ilkeston 
Ipswich v 
Isle of Thanet 
Kirkcaldy .. x 
Lan’kshire Trm. Co. 


Manchester .. 
Newcastle .. 
1Newport 
Oldham 
Plymouth 


Pontypridd S 
Portemouth .. 


West Ham . ii 


Cen. London Riy. 
City & B. Lon. Rly. | 
Dublin-Lucan Rly. 
G. N, and City Rly. 
L'pool Overh'd Rly. 
Mersey Railway .. | 


Fort- 
‘night 
ended. 


ie —— a ————— —À — oe 


£ 
18 | 2,840 
1 968 
18 | 1,291 
10 | 1,849 
15 | 1,758 
16 804 
18 885 
17 152 
19 | 8,615 
15 | 2,613 
18 ,986 
19 | 1,539 
17 | 9,222 
10 119 
10 807 
10 427 
10 | 10,269 
10 | 2,741 
10 845 
10 | 1,589 
-10 | 1,891 
10 419 
10 | 1,197 
10 496 
10 192 
10 247 
10 964 
10 | 5,123 
10 587 
10; 1,121 
10 
10 | 8,616 
10 86 
8 106 
10 482 
10 | 1,098 
10 | 1,542 
10 20 
10 818 
6 68 
10 758 
10 502 
10 174 
10 | .1,490 
.18 | 2,019 
19 588 
12 | 1,385 
11 | 8,794 
18 813 
16 | 1,158 
15 296 
16 810 
18 | 897 
17 457 
18, 868 
17; 8,946 
15 | 1,800 
)8 , 1,424 
18 | 29,024 
15 474 
1; 1,463 
18 | 2,600 
18 | 4,218 
18 T4 
15 210 
18 
18 b40 
15 894 
16 | 1,682 
11 prs 
18 855 
11 | 20,679 
4 | 28,090 
18 291 
18 | 24,243 
11 | 7,584 
11 547 
19 , 8,130 
18 275 
18 2,821 
16 | 1,190 
545 
18 | 1,512 
12 | 8,219 
129 
19} 9,611 
15 | 1,749 
15 490 
11| 1,171 
10 | 1,538 
5, 2,414 
16 | 842 
15 701 
9, 828 
16 | 8,618 
15 | 1,476 
18 , 14,827 
17 174 
18 | 8,613 
19 2,085 


Reoeipts for 
the 
fortnight. 
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STOCKS AND SHARES. 


Wednesday evening. 


Markets have now made up their mind that money may be 
" easy " instead of dear for the next few weeks, and, with quieter | 
news from Russia, the Stock Exchange is more cheerful Trade 
cannot be called particularly good, but there is a fair amount doing 
in some of the markets. Unfortunately, there is little pleasant to 
report amongst electrical descriptions, the County Council teing 
the skeleton-in-the-cupboard of the Electrical Supply section, while 


* Telegraph issues are lacking public interest, except in the case of 


Anglo-American Deferred. 

By rising from 88 to 954, Waterloo and City Railway stock 
has the right of precedence to our attention this week. The 
advance is due, of course, to the proposed absorption of the line by 
its parent company—the London and South-Western Railway. 
The little line of 14 miles is represented, in ordinary stock, by 
£540,000, and there is a small amount of outstanding loans. 
The company was incorporated in 1893, and interest at the rate 
of 3 per cent. paid during construction. In 1898, when the line 
first began to work on its own account, the price went as high as 
1424, which is its maximum quotation, and the lowest was 86, 
reached last year. The dividend has not been higher than 34 per 
cent. for the year, since the company started operations. Sanguine 
souls expect to get a very good price for their stock in the absorp- 
tion, if the latter is passed by Parliament. 

Central London stocks are hardening up, and the Deferred is 
two points better at 864 upon the consideration, often urged here, 
that the stock is certainly cheap at anything like this price. Two 
years ago it went to 118, which was too high, but between this level 
and the present there is scope for a diminished margin. Districts 
are 384 and Metropolitans 914. of 

Several new motor companies and issues are on their way to the 
public. The London Motor-Omnibus Co. offers an issue of 40,000 
6 per cent. Preference shares, underwriting of which was rapidly 
subscribed upon the terms, we understand, of 5 per cent. alto- 
gether—i.e., 5s. per share. The present Ordinary stand at 25,, and 
the Deferred shares of 1s. each havé some sort of fancy value; 
there is no market in them. London District Motor-'Bus shares 
are 144, and London Power Omnibus 1]. The London and South 
Coast Motor shares should be left severely alone. It is said that 
the Motor-'Bus Co., for serving the East End, will be out shortly. 


Another newcomer likely to put in an early appearance is one for 
developing motor-cab business, and a significant sign of the times is 
the fall which has taken place during the past week in London 
General Omnibus Stock, now 112, while Road Car shares at 5} are 5s. 
discount. Itis good for the London Motor Omnibus Co. to declare 
an interim dividend at the rate of 10 per cent. per annum, and the 
outlook is admittedly bright. The critic, however, must insist upon 
the utmost necessity for liberal regard beinz paid to depreciation, 
else & very promising industry may have to face unpleasant conse- 
qnences in the future, just as will be the case with the London 
United Tramways Co., unless it awakens to the need for making 
adequate provision for depreciation and reserve. The Preference 
shares of that company are 5s. better at 103. 

Weakness in Cape Electric Trams lowered the price to 1, thanks 
to the miserable showing made by the réport. Some suspicious 
folk have an idea that there is a reason for not painting the pros- 
pect in any but dark tints. Buenos Ayres and Belgrano Ordinary 
are à lower at 38, but Buenos Ayres Grand National Prefer- 
ence remain steady at 74, despite a lucidly arranged category of 
reasons put forward against the directors’ proposals by two share- 
holders. Westinghouse Preference crumbled to 24, upon sales by 
disappointed holders, and as a very speculative investment the 
shares are to be commended to those who take such risks. 

Other changes in the manufacturing division comprise 4 rise in 
Crompton Preference, and advances of 4 and 4 in Henley's Ordinary 
and Preference to 13 and 5} respectively. 

Only Notting Hill shares are better this week in the supply 
department, and they exhibit an improvement of 10s. at 15. Various 
Ordinary shares are 28. 6d. or 5s. lower, ¢.g., Brompton, Charing 
Cross, Westminster, St. James' Chelsea, County of London and 
Edmundson's. Kensingtons at 11} have shed 4, and London Elec- 
tric Preference lost 4 at 5. No other reason can be assigned except 
apprehension of the County Council's possible entry into competitive 
business; to which we alluded last week. Realisation of a few shares 
in a market none too well supplied with buyers, is quite sufficient 
to depress prices. Westminster Electrics are quoted ex rights, 
which is rather an empty compliment, seeing that the rights are 
valued at 6d.to a 1s. premium. Since the papers in connection 
with the new 4j per cent. Preference shares appeared (with their 
extraordinary blunder in calling the shares 5 per cent. in one 
prominent place on the circulars) there bas been a steady stream of 
sales. ; 

Gambling in Anglo “ A ” ran up the price to a shade over 18, but 
it slid back to 172. The stock is talked considerably higher. Will: 
the next move be a shake-out on the part of alleged weak bulls? 
Direct United States shares are } easier, and the West India and 
Panama group weakened. Western Telegraphs at 144 have 
recovered the amount deducted for dividend and bonus. Eastern 
stocks are unaltered. | 

Both the Preferred and Deferred stocks of the National Tele- 
phone Co. are quoted ec rights. The new shares are being freely 
dealt in at 4 to 44 premium for the letters of allotment. Holders 
of £46 Preferred or Deferred are entitled to one new share of £5 
at par, so that the value of the rights is virtually about 10s. per 
cent, on the two stocks concerned, 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


; Stock Closing Closing Business done RR 4 
i : k ended | 
Present . AME or Dividends for the last dole dons Quotations wee or 
Issue. oer PRA: four years. pe Nov. 22nd. Nov. ĝ2nd, | Fall — 
eae ——— ee nn nd I €—— P gHB 
ovd EU US dir lv. | 1908. | 1904. | 1905.5 HighestiLowest. 
—102 | oes 
84 African Direct Telegraph, 4% Debs... — .. 100 4 4 9 4% - 99—102 99 
25:000 Aroaro Telegraph Co.'s shares, Nos. 1 to 25,000 10 il i Nil A. — ud A. — ud vee dh | i 
119, 7001 do. 5 % Debs., Nos. 1 to 1,250 Red. | 100 Nil Nil Nil | .. ra = 2 2 = " s ie 
768,580 Ree iene Telegraph ; = .. | Stock | 60/6 61s. 2 | m i : c bo. i a 
8,118,210 Do. a do. 6 rA Pref. và .. | Stock 6 la 6 «4 96 $ 1 i T i1 í s Lg 
8,118,210 Do. do. Deferred i» .. | Btock 1/- il í : he 1 TM 
1,982,8562 | Commercial Cable Sting. 500 year 4% Deb. Bk. Red. | Stock | 4 4 " SI 9i By a 5 AA Mii 
000 ee p vp 10% Pref. ...  .. 0 10 "s 10 10 i 17 — 18 17 — 18 "e EN | s 
12,981 Direct & Spanish Telegraph, Ord. a eee 5 4 E a G8 sm i Bi— of s » 
80 000 Do a i Qum. Pro. ^M 4 m 100 —108 100 —108 o9, | 102 » : 
9 e ee ee _ 
60,7100 | Direct United States ‘Cable ; 20 s 1 8 968 dd ME 1833 184 l E 
74,500 | Direct W. India Cable, 44 % Reg. Deb. 1 to 1,200.8. 100 4 " 100—102 s iis +P 
Seong net Dee nn Bas Per Bk e ET à 3i um 89 — 91 89 — 91 904 | .. 
Testa | 4' Mort. Deb. Btock Rea. `. | stock | 4 4 4% | 106 —108 106 —108 P 
Rr j^ lias 6 & 144— 15 144— 15 14 14 
800,000 | Eastern Extension, Austreliasis, and China Tele. 10 7 1 A4. aei ii wi T MR 
. 602,400 Do. Deb. ve Stock | 4 4 4 968 m =a ote 
East & 8. Afric. Tel. Mt. Db. 1 to 8,000, red. 1909 | 100 4 4 : EI apt : 
200,000: | Do. 4% Reg. M. s (Mauritius Sub.) 1 to 8,000 a5 | d 3 d ior d ? ij " à 
- 887 | Glo egraph and Trus ie vis sš ; ‘ 
` pei Do. i: do. 6 % Pref. E P 10 6 6 1 n 144— 14 1 14 
150,000 | Great Northern Telegraph, of Copenhagen us 10 194 94 — . i 
Halifax and Bermudas ene 44% 1st Mon: 100 o, 4396 100 —102 100 —102 n , 
46,500 44 
^17,009 Ado muropeen "Telegraph " va - NS 25 10 96 18 96 : — i iu— 1 
251,127 | Marconi's Wireless Telegraph .. € E 1 sg e 4.. ‘4 i " i f 2x ; 
72,680 Monte Video Telephone Cos Ltd. Ord. € oe ; 8 96 8% . 96 3 — i i js às 
86,403 oO. re - 2x zi ee : 3 ok as E 
1,988,888 | National Telephone, Pref. Stock vs is ..| 100 6 95 6 % : : bp i-a n = aad ni A j 
S000 Ds. ae 6 Con est 27 UL. ve ó 6 6 Ep 13 — 15 18 — 15 14 $i E 
15,000 Do. do. T. Cum. 2nd Pref. .. 10 6 6 6 6 LE 12 — 13 i — 18 ; “by s. 
250,000 Do. : do. 5 &% Non-cum. 8rd P. 1 to 350,000 5 5 5 5 5 968 587 Bi A e us i 
DI po de C S | | BE | BE AD AME MES ME IPM 
1,089 e. TM 
0513 Oriental Telep. and Elec ec. 1 P M „504, i fally paid 1 : 2 63 6 2 2 a ti a 5 : | iy - 
50,000 — a . ee ee 
100,000. Pacii a European Tel.,4 % Guar. Debs., 1 to 1,000 1» : $ : : eat ac Ss 1 : P m uw ou Bt 
11, uter' m oe . . ° 
60,000 | Telephone Co. of Egypt, “4h % Deb. Red. és ea 100 m "n a ; 109 c ius e a í | : ii 
8,2897 | Submarine Cables Trust e 5 S] Cort. | 6 6 6 is 125— : ; : . | . e 
68,000 | United River Plate Telephone ` 5 7 B 8 | i 7 — 3 E or E xs 
40,000 Do. b Cum. Pref., Nos. 1 to 40,000 5 b b 5 oa 2 i0 rus a . | ʻi 
179,947 Do. do. b Debs. ee ee e Btock 5 6 5 ee EY n 10 HE 1 ee | oe ' i 
15,6001 | West African Telegraph, Shares 10 2 49 X 1% — o9 = 9, sa s 
80,008 n co of America, 1 to 80,000 & 53,001 to 58,006 24 Nil Nil 1 oe oo "L 1 ^ 102 e aa | ee a 
207,990 : Woeterh elegraph, Ltd., Nos. i to 207,980 10 1 1 7 aie 14 — 143 i ioe " 
76,000 Do. B 96 Debs. 2nd series, 1906 | 100 b b 5 A 102 —104 ma n es is ne 
668,880 Do. do: 4% Deb. Beck Red. .. | 100 4 4 4 «X ee 108 —105 — . à | E 
88,821 | West India and Panama Telegraph a is 10 i N P 1- 9i & | Sy o " 
84,008 Do. do. 6 Cum. 1st f ee ee 10 NS 7 6 oo 8 — q | 
" 4,669 Do. do. H Cum. 9nd Pref. oe ee 10 Ni oe 64— 7 0 iof! | Me là 
80,0003 Do. do. Debs., Nos. 1 to 1,800 -- | 100 5% 6 96 5% ! .. | 108 —105 101 — e TH 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPAN IES. 
\ | t 
i | | TERT so "P : 
850,000 | Anglo-Argentine Trams, 260,008 to 480,007 . X 5 it - ) | 2 — : — | ss 
1,300,085  ; Do. 54 % Cum. Prefs., 1 to 260,007 . 5 |5% |5% D% | a "29 EE. SS. | ʻi 
600 | Do. Permanent, 6 % Deb. Btock, 4888 | 100 6 96 6% | 6 æ 141 — i 10 ; ICA 
900,000 Auckland E. Trams., 5 % Ist Mort. Deb. Stock .. 100° 5 % 5 96 b % 105 —107 zM , 1089 | m MET 
530,000 | Babcock & Wilcox, i to 580,000 1 17% | 20% |16 9$, 31— "um : | $1 88 
100,000 Do. do. 695 Cum. Pref., 1 to 100,000 . 1 T 6 96 6 % 6% , Vo lis PZ HU nf tas. 
. 40,000 | British Aluminium 7 % Cum. Pref. .. es ee 5 Nil Nil Nil E — — Er us | ih | " 
20,000 Do do ‘ A TOA Cam. Pret. .. ee oe ` Nil Nil Nil ee | 9 P i ee | ° e 
000 . 0. ee es e» ee Mod * e [ 
800,000 British Columbia E. Rail Def. Ord. Stock i 100 é 6 6 % . | 124 —127 M | 2 
800,000 : Pref. Ord. Stock . ace ix 100 596 b 96 e. | 111 E : 10 = ee | 
115,000 D Cum. Perp. Pref. Stook š es 100 5 96 6 E) 5 96 106 EE 108 Aon " T 
240,400 Do. 4 lst Mort. Debs., 1 to 6,250 . 40 HE Hi ae 108 —1 10 1 | ud 
j Do. à 2 Vancouver Power Debs., 1 to 2,200 100 M 4 44% | 102 —105 — : ids à " 
198,801 British Electric Trac ti on ee ee fae . 10 8 6 6 ae | itt m 11 11 11k ee 
156,497 Do. do. 6 $ Cum. Pref. ee ee 10 6 6 6 ee 11 = 1 121 128 1 121 41 
1,000,000! Do. do. 5 % Perp. Deb. Stock .. | Stock | 5 5 5 u.s —122 2 — m a 
- 250,000 Do. do. 44 % 2nd Deb. Stock Red. 100 T: 5 44 " 98 —100 m | i 
100,000 | British "necis and Helsby Cables ss 6 10 8 4 8 8 %§ | 64— at a " Hs 
600,000 Do. do. 44% 1st "Mort. Deb. Red. | 100 44 ie ri d | m ie it oe 
212,000 | British Thomson- Houston 44 % 1st Mort. Debs. .. | 100 a 44% 4 44% | 98 — pe " | ys 
9,000,000 { British Westinghouse 6 % Pref., 3h R MU ro | 5 6 % Nil 2 91— 9g 9— 93 | & 2à -— 
Loga | Do. is MOX Deb. Stock’ .. wo | | AH | AM | 4% | 85 — 89 a5 — 89, 7 le 
‘{Browe ndle - Ord. .. su i os 5 . 
£0,000 € Do. NR % Cum. Pref. .., #1 Nil | Nil | Nil m iS to T3 14/6 to 16/ is = 
106,781 | Brush Electrical Engineering, Ord., 1 to 105,781 .. 2 Nil Nil Nil H | - 4 i i 2 E v 
150,000 Do. Non-oum. 6 % Pref.. T 9 6 6 6 | i 1 1 ot i ap " ET 
195,0001 Do. 3) Per» b.Stock .. | Stock 4 43 4 s 9 — 97 99 — 9 " | " 
125,0001 Do. Perp. 2nd Deb. Stock | Stock | 4 44 | 2 7 — ME os 
500,000 Buenos Ayres & Bel &no, 1 to 100,000 5. is 8 4% ` à— 8H D M. aia 34 
900,000 Do. " 6 96 Cum. Pref., 1 to o 40,000 b 6 96 6 % A à— 538 1 HE res an oe 
600 Do. “B” do. 1 to 27,500 5 6% 6% ze — | 107 —100 in sx zi 
1,700 Do. 5% Deb. Stock... T" is 100 5% b 2o 5 95 106 —108 a Se MEE 
190,000 Do. 5 96 2nd Deb. Stock ats s 100 5 96 8d | 5 ib 102 —105 . 102 — ds MET "x es 
625,000 | Calcutta Trams., 1 to 105,000 is d Ns 5 6% ' 8 "556. "d B : | ii T 
162,060 Do. 105,01t0 137,610 ..  .. | 5 a PE aa | ad. x A x i : 
860,000 Do. 43 % 1st Deb. Stock wae | 100 2s | 35 | 495 | d | 107 — | 01-109 M is 
85,000 | Callender's Cable Construction shares ee 1.5 15 95 | 124% ry | 10% 11 — 12 ! — ac" EET br 
40,000 . Do. do. 6% Cum. Pref. 6 | 5% 5% | 6 5 % bà— 5i | id we | es » 
800,000 Do. do. 44% 1st Mort. Deb. Stock Red. Btock | 44% | 44% | 48% | 45% | 109 — -m TESE. 
491,222 | Cape E. Trams., 1 to 491,222 i 1 | . 115% 110% | BGR! 1— En lk a on et 
450,000 Castner-Kellner akati, 1 to 450,000 .. L 3d | 4% | 4% | n á— 1 gr Zi ax “a "| 
290,211 43 % lst Mort. Deb. : Stock 10 |... 44% 44%, | H% ui R A = T. ai : 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING OCTOBER, 1905. 


c 


A STEADY increase has characterised our returns of electrical 
exports during the past few months, and our satisfaction at this is 
not marred by the—let us hope spasmodic—rise in electrical 
imports which occurred during the period under review. 

The total October exports amounted in value to £109,102, as 
compared with £103,471 recorded in September, and £98,362 in the 
month of August. 

The imports, on the other hand, have risen sharply to £140,455, 
but this compares with £101,721 in September, and £115,949 in the 
preceding month. 


the amounts being, for October, £9,871; September, £8,335; aud 
August, £6,148. 

Considerable. improvement is noticeable in our exports of elec- 
trical machinery, electrically-driven machinery, electrical goods 
and appliances and tramways material; cable exports, however, 
have declined. An all-round increase has occurred in the importe, 
one item of £16,452 worth of telephone material, contribated by 
Sweden, being especially suggestive in view of the home facilities 
which exist for such work. 

No telegraphic imports or exports, registered as such, were 
recorded during the month; and the returns of that. period, as usual, 
emphasised the purchasing value of our. Indian Empire, South 


The re-exports have steadily risen during the past three months, African Colonics, and the South American a n 


Registered Exports of British and Irish Electrical Goods from the United ee 
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Note.—The amounts appearing under the several headings are classified according to the Customs returns. 
third columns: contain many amounts relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 
materials to those appearing in adjacent columns, 
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THE SUBMARINE CABLE SITUATION IN 
ALASKA.* 


Ir is interesting to note that in his annual report, Major W. A. 
Glassford, chief signal officer of the Department of the Columbia, 
who has charge of the entire cable and land telegraph system of 
Alaska, strongly recommends that the earnings of that telegraph 
service should be applied entirely to extensions and improvements 
of the system and to the laying of additional cables. "This recom- 
mendation is heartily endorsed by Gen. Constant Williams, in 
command of the department, and it is altogether likely that it will 
likewis» receive the endorsement of Gen. Greely, chief of the 
Signal Service. : 

Major Glassford was interviewed recently as to the submarine 
cable situation in Alaska, and made some important statements that 
bear very intimately on wireless telegraph problems. He said: 
“One of the claims made in behalf of the wireless service was its 
adaptability to that section, because it would span over the physical 
difficulties encountered by the present land wires. In support of 
this claim the name of Capt. Leonard D. Wildman, Signal Corps, 
who installed the system between St. Michael and Nome, was used 
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in such a way as to reflect upon the Signal Corps for not being in 
advance of modern progress in transmission of information. l 

“The Signal Corps is to-day operating the longest successful 
wireless system in the world between St. Michael and Safety 
Harbour, a distance of 107 miles. This plant was evolved and 
installed by the Signal Corps, and would naturally meet with any 
improvements or extensions, if such were possible. The mere fact 
that the chief signal officer of the army, after a personal visit to 
Alaska last summer, did not recommend the installation of the 
wireless plant demanded by the Alaskan papers, shows that he 
found such extensions or improvements were not possible. On the 
contrary, an extension of the cable and land lines will doubtless 
be recommended. It may also be added that a commercial com- 
pany has already failed to make possible communication through a 
chain of stations, which it undertook some two years ago in Alaska. 
The present installation between St. Michael and Safety Harbour 
i8 an outgrowth of the experience derived from the company in the 
failure to establish a chain of stations. 

“It has been shown that a single stretch in wireless communica- 
tion is quite possible, but a chain of them has not so far been 
accomplished. Even though the wireless installation of the Signal 
Corps might be extended 107 miles or more overland, there would 
be objections, and possibly insurmountable difficulties in establish- 
ing a chain over so long a distance from St. Michael to Valdez, 
which in a straight line is between 500 and 600 miles, but with a 
chain of stations would be in the neighbourhood of 1,000 miles. 


* New York Electrical World and Engineer. 


"Fic. 119. 
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“There has so far not been discovered any means by which a 
message can be sent and one be received at the same station at the 
same time. This difficulty or impossibility may be illustrated by 
supposing that a chain of six stations were established between 
Nome and Valdez, via St. Michael, stations on the Yukon and 
Tanana, and over the mountainous country to the headwaters of the 
Tanana, covering the present route of the telegraph line. If a 
number of messages were handed in at Nome at 8 o’clock in the 
morning to be transmitted over this line, the first relay would be 
at St. Michael, and the operator there would have to wait until the 
last of the whole number of messages were received before the first 
one could be forwarded to the second station in the chain. 

“ Supposing that an hour's work was over at Nome, it wonld 
therefore be 9 o'clock | before St. Michael could commence to send. 
The next station would in turn send to the third station at 10 
o'clock, and the third station would send to the fourth station at 
11 o'clock, and the fourth station would send to the fifth station at 
12 o'clock, and so on, so that it will be readily seen that Valdez 
would complete the reception of these messages, commenced five 
hours earlier at Nome, at about 1 o'clock in the afternoon. Valdez 
would forward them over the cable to Seattle as they were received. 
This would be the quickest possible time that the messages could 
be transmitted. In the meantime, by delay of an hour, these 20 or 


Fic. 120. 
(See page 863.) l 


30 messages might be sent from Valdez to Nome, the extra hour 
being required for the delay at the crossing. If messages were 
banded in at an intermediate station in the meantime, the time of 
transmission would be increased by an hour or so for every few 
messages. 

"It must therefore be clear that, even though great improve- 
ments have been made in the wireless telegraph, it could not handle 
the volume of business that would be given to it as is now trans- 
mitted by the telegraph. In addition to this fact, there would be 
six telegraph stations in all Alaska, as against 42 at present; and 
if the stations were put,say 200 miles apart, which is at present 
the maximum limit of wireless telegraphy as demonstrated for 
practicable business transmission, there would be only a few, say 
five or six, telegraph stations in all Alaska, and it can readily be 
seen that some of the present important stations must be left out 
entirely. If they were to divide this distance ona basis of 200 
miles, Fairbanks would be left out." 


Hot-Wire Arc Lamps.—Messrs. Foster & Co., of 
Wimbledon, the inventors of the now well-known hot-wire arc 
lamps, have just received an order from Belgium for 300 arc lamps. 
We learn that the firm are now working night and day shifts, and are 
full up with orders both for this country and abroad, having work 
on hand at present for Canada, Germany, South Africa, India and 
Australia, &c. 
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NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


(Continued from page 825.) 


Best & Lloyd's Fittings. 


We have lately had the pleasure of visiting the London show- 
room of Messrs. Best & LLovp, Lrp. (Cambray Works, Hands- 
worth, Birmingham), at 11, Bartlett’s Buildings, Holborn Circus, 
E.C., for the purpose of inspecting the varied display of electric 
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Best & Lrovyp's FITTINGS. 
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light fittings which are on view for the present season. The firm 
are well known as specialists in work of this description, but 
though their collection includes numerous specimens made to 
excellent high class artistic designs, there is also evident an ability 
to meet equally satisfactorily the demand for cheap serviceable 
lines which are required for tbat increasing section of the public 
who, though possessing but a slender purse, are able to appreciate 
the advantages of electricity as an illuminant. Messrs. Best and 
Lloyd, Ltd., in brief, cover the whole range of electric light fittings 
manufacture, from the plain commercial article to the contract for 
a complete and elaborate outfit of some grand old country mansion, 
where costly and special artistic work is called for to harmonise 
with particular surroundings, fulfilling a desired scheme of tasteful 
ornamentation. 

It is impossible to be in these showrooms for half a minute 
without being impressed by one fact more than any other, and that 
is the predominance just now of electric candle fittings. Some 
examples of these, selected in the course of our passage through the 
several departments, under the genial pilotage of Mr. Kerswell, the 
London manager, are illustrated herewith. Fig. 118 represents a 
matt, or oxydised brass clectrolier, in Flemish style, with six 
shaded candle lights; fig. 119 is a three-light electrolier in the 
Adams style—of very acceptable design, with becoming etched 
glass globes. In fig. 120 we show a third electrolier in the 
“ Empire " style; this is a five-light example, having three candle- 
shape fittings and two lamps, with obscured flame glass and three 
arms, a bottom centre light, and stretchers wired up to lampholders. 
Of brackets, we can show few finer specimens than those in 


figs. 121 and 122, where fig. 121 is in Adam’s style, and has an etched. 


glass globe, and where fig. 122 is a two-light polished brass candle 
bracket with repoussé back, such as the firm design to harmonise 
with a special piece of ornamental decoration. We selected many 
other fine fittings for the purpose of this account of our visit, but 
are nonplussed by the very embarrassment of riches, so we will 
stay our hand as we mention one more, fig. 123, which shows a 
polished brass pillar with a glass shade which is dark green outside 
and white inside. 


The **Osmi " Lamp and Adaptor. 


This new lamp, which is being supplied by the GENERAL | 


Evercrrio Co., Lro., has, as will be seen from the figure (No. 124), a 
very similar appearance to the ordinary glow lamp, the whole differ- 
ence consisting in the special form of filament, which is made of 
osmium, This metallic filament possesses several advantages over 
the ordinary carbon filament, a high fusing point, a white light, 
and a higher electrical efficiency being claimed. The blackening 


of bulbs is inappreciable, as no discharge of carbon particles from 
the filament can take place, so that it is stated that throughout the 
whole life of the lamp there is no obscuring of the light or loss of 
candle-power on this account. An average life of 500 burning 
hours is claimed, though in the list recently issued, tests are printed 
which show that a much longer useful life has been experienced. The 
power consumption is stated to be 1:5 watts per c.P. The lamps are 
intended to be run in series, the makers recommending three for 
low voltage circuits, and five for high voltage; but only lamps of 
the same voltage and the same C.P. are to be connected in series. 
The lamps are only burned in the vertical hanging position. 

In fig. 125 we illustrate an adaptor which is being supplied specially 
for these lamps. It is in polished brass, and is designed for put- 
ting in series two, three, or more lamps. This fitting has a bayonet 
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Fra. 124.—' TRE “Osmi” LAMP. 
Fic. 123. 


adaptor, which enables it to be fitted into lampholders on existing 
fittings. ‘Those who wish for particulars of tests of Osmi lamps 
should drop a line for the G.E.C. No. S 1,078 list. 


' 
, ' 
P. 
£z fs i 
= -— 
& I. en 
y eet 
" 


TIT. edi 


Fic. 125.—'' Osm1 ” Lamp ADAPTOR. 


The makers are just at this moment announcing reductions in the 
prices of these lamps. 
New Fuses and Switches. 


In their supplementary list of electrical supplies which is just. 
issued, Messrs. Warp & GorpsTONE, of Manchester, illustrate 
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Fra. 126.—THE “ GUARDIAN” REPLACEMENT Fusr. 


various new patterns of fuseboards, irun fuse boxes, replacement 
fuses, watertight fittings, &c. In fig. 126 we illustrate their 
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‘Guardian " replacement fuse suitable for 500-volt circuits, and in 
fig. 127 the new * Standard " fuseboards with “Guardian " fuses ; 
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Fic. 137. 


—THE NEW “STANDARD” FUSEBOARD. 


these boards have metal parts of ample capacity mounted on best 
English china, and are supplied in polished teak cases, The Dutton 


Fic. 128.—Tue Derrex D.P. IRONCLAD SWITCH. 


D.P. ironclad switch (fig. 128) has been designed particularly for 
motor use for high voltages, This form of switeh can also be sup- 
plied in a water and gas-tight case, with handle at side, 

( To be continued.) j 


I———— 
MERCURY ARC RECTIFIERS. 


THIS type of rectifier is fast becoming a definite and recognised 
article of manufacture and commerce, as is evident from an article 
in the Electrical Review, N.Y., for September 2nd, by Mr. P. D. 
Wagoner. 'lhe article contains not only a clear account of the 
principle upon which the apparatus works, with a description of 
the main parts employed in its construction at the works of the 
General Electric Co., Schenectady, N.Y., but also miscellaneous 
electrical details connected with the complete apparatus. 


The rectifier, as at present manufactured, comprises four essential | 


parts. These and the electrical details are thus described by our 
contemporary :— 

Panel.—The panel, with material mounted thereon, requires a 
floor space of approximately ?4 in. x 18 in., with a height of 76 in. 
On it is mounted a voltmeter, ammeter, double-pole switches for 
connecting the panel to the supply circuit and the load circuit, and 
the necessary double-pole and single-pole switches for starting and 
operating the rectifier. Fuses and circuit-breakers Are supplied 
for protecting the rectifier against overloads. A starting resistance 
is mounted on one of the pipe supports, and is connected in mul- 
tiple with a pilot lamp mounted on the front of the board. The 
function of the starting resistance is to allow the rectifier to start 
before throwing on the load. 'The function of the pilot lamp is to 
act as a warning after the load has been thrown on that the start- 
ing resistance switch should be opened, as the lamp is dark only 
when the rectifier is operating on the load alone. 

Tube and Holder.—The tube (fig. 1) is an exhausted glass vessel, 
containing two anodes a a, one cathode B, and one star ing anode c. 


~ 


are mounted on the panel (fi 
Compensating Reactance.—f 
connected directly across the alternating-current supply mains, and 
i3 either mounted on the back of the panel, or stands on the floor 
under the panel. Leads are bronght ont from the reactance to a 


Fic, 1.—Mrrcury Arc RECTIFIER TUBE, REPRESENTATIVE OF 
10, 20 on 30-AMPERE SIZE. 


dial switch mounted on the front of the panel. By means of the 
dial switch the voltage and current may be varied within the limits 
of the rectifier. 

Capacity.—The rectifier is now furnished in three standard sizes, 
namely, 10 amperes, 20 amperes and 30 amperes. The above covers 
rectifiers with a single tube. As many as desired may be operated 
in parallel by the addition of certain auxiliary apparatus. 


ACLUre 


Ooicer 


Fia. 2.— DIAGRAM OF CONNECTIONS OF MERCURY ARC RECTIFIER 
PANEL. x 


Frequency.—The rectifier can be adapted to any commercial 
frequency, and the standard outfits will operate satisfactorily on 
any frequency from 25 to 140 cycles, inclusive. They are designed 
primarily, however, for 60 cycles, and the maximum direct-current 
voltage obtainable when operated at 26 cycles will be slightly 
higher, and when operated at 140 cycles slightly lower than when 
operated at 60 cycles. | e 

Voltage.—The rectifier can be furnished to operate on any secon- 
dary commercial alternating voltage. The standard outfits, how- 
over, are designed for operation on either 110 or 9290 volts 
alternating-current, 60-cycle, single-phase circuits. It has been ` 
found, however, that for a range of direct-current voltage from 45 
to 115, 220 volts alternating-current will give the best results, 
while for a range of direct-current voltage from 16 to 45,110 volts 
alternating current is most satisfactory. For practical purposes, 
the direct-current volts may be considered to range from 20 per 
cent. minimum to 52 per cent. maximum of the alternating-current 


(12 x 108 x 2 
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volts, while the alternating current may be considered as ranging 
from 40 per cent. minimum to 66 per cent. maximum of the direct 
current delivered. The range of direct-current voltage given in 
fig. 2 is obtained by the manipulation of a dial switch mounted on 


' the panel. 


Efficiency.—As8 the loss in the arc is constant,.the efficiency, of 
course, varies with the direct-current voltage delivered. For 
example, tests have shown the efliciency of a 30-ampere set, 
operating from a 220-volt, 60-cycle, alternating-current circuit, to 
be over 75 per cent. from one-quarter to full load at a direct-current 
voltage averaging 80,and over 80 per cent.fora direct-current voltage 
averaging 112. It will be noted from this that the ctliciency holds 
up very high down to one-quarter load, which is not true in the case 
of motor-generator sets. At the same delivered direct-current 
voltaze, practically the same ‘efficiencies would. hold on the 20- 
ampere and 10-ampere sets. 

: The above figures are cited to give an idea of efficiency, as the 
detailed figures vary with the direct-eurrent voltage, which means 
with every connection of the reactance. 

Power Factur.—Under the same conditions of test as gave the 
efficiencies enumerated above, the power factor averaged approxi- 
mately 90 percent. It is of special interest to know that this 
high power factor is practically maintained, whether a low-voltage 
battery or a high-voltage battery is being charged. 

Effect of Wave Form of Rectifier on Storage Batteries.—The ques- 
tion has been raised as to whether or not the pulsating direct cur- 
rent obtained from the rectifier would have a detrimental effect 
on storage batteries. This question has been submitted toa storage 


_ battery manufacturer, and a reply has been received to the follow- 


ing effect :—In regard to the effect on a storage battery of charging 
it through a rectiticr, we cannot see how it can possibly do any 
harm ; in fact, we should infer that charging through a rectitier 
would be more efficient than from a continuous current, as the 
pulsations would, if anything, allow more time for chemical action, 
gassing would be less, and there would be less loss of energy. 

Inherent Regulation.—The rectifier has an inherent regulation of 
from 6 to 8 per cent. with variations of direct current. "This 
inherent regulation is a decided advantage. As the storage battery 
is charged, its counter-electromotive force increases, which, with 
constant alternating-current voltage supplied to the rectifier, would 
tend to reduce the current flowing through the battery. As the 
current decreases, the voltage of the rectitier increases, thus tend- 
ing to compensate for the increase of the counter-electromotive 
force of the battery. If this inherent regulation did not exist, the 
regulating switch would have to be moved more frequently during 
charge. 

Maintenance and Repairs.—The only part of the rectifier set that 
can require maintenance is the tube. "The life of the tube under 
normal operating conditions is at least 400 hours. It will be 
readily appreciated from your knowledge of the difficulty of 


arriving at the average life of incandescent lamps, that a consider- | 


able period of test is required to get an average life figure of the 
rectifier tubes. "Tests at present indicate that the average life will 
be considerably above the figure just cited. This will be appre- 
ciated from the fact that we have obtained tests of 4,500 hours on 
the 10-ampere tubes, 2,500 hours on the 20-ampere tubes, and 1,400 
hours on the 30-ampere tubes, these tubes still being in operation 
and having been operated continuously at their rated current. The 
figure on the 30-ampere tube is a little misleading, due to the fact 
that tests have not been carried on as long on the 30-ampere tube 
at the rated current as on the other tubes; in fact, not long enough 
to indicate that the life will be any shorter than the figures given 
on the 10 and 20-ampere sizes. 

As the cost of renewals is merely nominal and the other advan- 
tages of' the rectifier are so numerous, the question of life is not at 
all serious ; but in any case the saving in cost of energy due to the 
higher efficiency of the rectifier set over a motor-generator set is 
sufficient to pay for a new tube in approximately 300 hours, even 
in the case of a moderately low voltage battery. ME 

Below is a single example of the saving in cost of operation of 
the mercury are rectifier set over a motor-generator set, when 
charging a 44-cell battery, the battery being charged in accordance 
with time and current recommended by the manufacturer. 

Motor-Generator Set.—First part of charge is at 28 amperes and 
106 volts (average) for 5 hours; efficiency of set at this load = 62 
per cent.; second part of charge is at.12 amperes and 108 volts 
(average) for 2 hours; efficiency of set at this load œ 36 per cent. ; 
28 x 106 x 5 . 

62 per cent. = 23°93 Kw.-hours from service 
12 x 108 x 2 
36 per cent. 
from service mains; total, 31:13 kw.-hours from service mains; 
when figured at 6 cents per Kw.-hour = 31:113 x 0°06 = $1.867 per 
charge. . 


first part of charge = 


mains; second part of charge = = 730 xw.-hours 


28 x 106 x 5 


. 80 per cent. 
18:b Kw.-hours from service mains; second part of charge = 


Mercury Arc Rectifier —First part of charge = 


“BI per vent. = 32 KW.-hours from service mains; total, 21:7 
Kw.-hours from service mains; when figured at 6 cents per kw.-hour 
= 217 x 0:06 = $1,302 per charge. 

Cost per chagre motor-generator set, $1.867; cost per charge 
mercury arc rectifier, $1.302 ; saving per charge, 80.666. 

Assuming the minimum life figure of 400 hours :— 

Seven hours per charge equals 57 charges during life of tube, 
Total saving during life of tube = $0.565 x 57 = $32.20. 

In this particular example at 6 cents a Kw.-hour, the saving is 
sufficient to pay for a new tube in about 124 hours. 


General experience has shown the rectifier to be durable and 
satisfactory in its operation. If the central station will take up 
the rectifier for such purposes as described above and push its use, 
a considerable increase in load will unquestionably result, as well 
as improvement in the load factor. 

One very important, if not the most important, application 
of the rectifier is in connection with furnishing direct current 
for the operation of series direct-current carbon arcs, series mer- 
cury arcs, and series luminous arcs or magnetite lamps for street 
lighting. The valuable characteristics of the magnetite lamp 
are doubtlessly appreciated by all of you, as is also the fact that 
direct current ix necessary for its operation. In the past this has 
heen a disadvantage, necessitating the installation of revolving 
machinery, such as Brush machines. The mercury are rectifier 


makes possible the operation of the magnetite lamp from the well- 


known constant-current transformer, the alternating current of 
which is rectified into direct current by the mercury arc rectitier. 
Such a system of street lighting has been operated by a central 
station for some time with remarkably satisfactory results. Systems. 
are about to be installed at other points. , 


PROCEEDINGS OF INSTITUTIONS. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Address by Mr. S. L. Pearce, Chairman, to the Manchester Local. 
Section, 


On Friday evening, the 17th inst., the opening meeting of the 
Manchester Section of the I.E.E. was held. In his address, the 
Chairman stated that the membership of the Section had steadily 
increased, and now numbered 84 members, 212 Associate members, 149 
Associates, and 313 students. Commenting upon the success which 
had attended the formation of the Students’ Section, Mr. Pearce 
proceeded to impress upon the students the necessity of acquiring a 
practical knowledge of the mechanical side of electrical engineering, 
and of specialising. 

He then went on to discuss the recent advances in electrical 
work, dealing first with the newer lamps—the Nernst, tantalum, 
osmium, metallised carbon, mercury vapour, enclosed and flame arct, 
and the magnetite arc. The question of testing and certifying 
carbon glow lamps had been considered by the Municipal Electrical 
Association, with a view to securing uniformity of manufacture and 
accuracy of grading, and he thought that if the recommendations of 
the Association were adopted by the Engineering Standards Com- 
mittee, the use of cheap and wasteful lamps would be discontinued. 
While the supply authorities should not trade in lamps, all 
lamps should be submitted to the local testing authority for 
examination. 

The competition of gas for street lighting had to be seriously 
faced; but with the exception of Kingsway and Aldwych in 
London, no town of any size was reverting to gas as the result of 
comparative tests between the two systems. The lighting of Flect 
Street, London, with gas was purely experimental ; the Westminster 
City Council, after extended tests, had entered into contracts for a 
considerable period with the electrical supply companies. Recent 
tests showed that the total cost per candle-power per annum, of 
street lighting with flame arcs, was from 30 to 50 per cent. more 
economical than lighting with high-pressure gas, according to whethi r 
the arcs were long or short-hour lamps. 'The commercial value of 
long-burning was great, and it was hoped that it might be 
extended to flame arcs by the use of magazines. 

Commenting on the recent inauguration of four power supply 


. undertakings, Mr. Pearce stated that in Manchester there were 


motors of some 11,000 H.P. in use, and the power sales last year 
showed an increase of 75 per cent. over the preceding year. He 
thought that, unless a consumer had a load factor of 40 or 50 per 
cent., it would pay him to take power from the mains. 

The adoption of overhead mains on recent power gupply projects 
marked a step in advance; the cost of a 6,000-volt overhead threc- 
phase line wasonly half that of an underground line, and for 12,000 
volts only one-third. At the present prices of copper, it would be 
cheaper to use aluminium for overhead lines. 

The competition of suction gas producers and Diesel engines for 
small powers might be serious where the load was steady, but the 
latter condition was unusual, and if a fair comparison were made 
between a motor-driven factory taking a publie supply of energy 
and a similarly equipped factory taking a supply from its own gas 
plant, the costs of production would not, in his opinion, widely ditfer, 
while other considerations weighed in favour of the public supply. 

The increase in capital invested in electric tramways and light 
railways during the last recorded twelve months, compared with 
the year preceding, amounted to £25,000,000, and the total capital 
invested in electric traction at the end of 1904 stood at 
£107,000,000. | 

The series-parallel system of control was until recently the 
only one adopted successfully, but considerable developments 
had taken place in the introductión of systems embodying the 
principle of “regenerative control.” The chief claims of the latter 
might be briefly stated as follows :— 

Economy of power consumption, varying from 74 per cent. to 
40 per cent., dependent on the nature of the route, or on an average 
25 per cent., due to the motors returning energy to the line. 

Automatic braking, due to the regenerative action of the motors. 

It might be taken that the possibility of economising expenditure 
both upon energy and upon wheels and brakes by the use of the 
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"^ regenerative principle? had been fairly clearly demonstrated, and the engine working steadily at the stated load. At the end of 
these savings being proportionate according to the undulations of the test the producer was brought as nearly as possible to the same 
the routes served, and, furthermore, a -better load factor was condition as to fuel, &c., as at the start, and the fuel consumption 
obtained at the power station. determined from the amount introduced into the producer during 
. The questions of reliability, maintenance and hill-climbing this period. l l 


conditions. The adoption of the Tegenerative system on existing TABLE IL— TRrArs or PLANTS OF ABOUT 20 B.H.P. CAPACITY, _ 
tramways would be costly, but for new undertakings it had para- FULL-LOAD TRIAL. 
mount claims for recognition. 


The direct-current and three-phase systems had been widely 


used for electric traction on railways of the urban and subarban Exhibitor .. |__|! ee wee! Bee | Natonal Tangyes, 
type, but for main line working much was expected from the | (Engine Co. Ltd.’ | Engine Co. i 
Tyr pias commutator motor. Recent developments had made "E = RN : SS 
-ìt equal to the p.c. motor ag regards starting effort, while the speed | 

could be varied with economy between wide limits; but Duration of trial, hours ... | 10 8:12 10 10 
regenerative action was not obtainable. . High pressures must be . Revolutions per minute, a ; 

adopted in the transmission line, and on the overhead conductor. mean | 192:4 189:2 193 0 197:9 


The extended use of turbine-driven three-phase generators came Brake horse-power a 20°44 15:35 20:57 19:98 
. In. for notice, and Mr. Pearce stated that with units of 3,000 kw. Mean effective pressure, | 


output, steam consumptions of 15 to 153 lb. per unit at full-load, lb. per sq. in. .. -| 820 73:6 83:7 720 
and 16°75 at half-load had been obtained, and that there was no Explosions per minute, 
falling-off after long periods of running. Armature reaction in mean  .. te e. 768 86:5 854 864 
high-speed direct-current generators had been successfully over- Indicated horse-power ... 23°73 18°25 25°54 23°45 
come, and carbon brushes could now be used. Mechanica) efficiency, per 

Although gas engines had not yet come into general use in power cent.  .. 861 841 80:6 853 


stations owing to the high capital cost, depreciation and maintenance, Coal per B.H.P. per hour, lb. : 093 | 0:77 0:80 0:83 
the economy in fuel and the possibility of recovering the sulphate 


: : à HALF-LOAD TRIAL. 
of ammonia were 1n their favour. 


Mr. Pearce proceeded to touch upon recent progress in electro- Duration of trial, hours ... | 10 : 10 | 10 10 
metallurgy, telegen ulis and telephony, and on the remarkable power Revolutions per minute, | 
supply schemes of the past session, protesting in the latter connec- WPAN) os bie. ete lod 1980 | 1903 1987 - 
tion against the antiquated procedure whereby the Administrative Brake horse-power | | ^ 10°69 9°06 | 1048 1072 
Co.’s Bill became dead through lapse of time. He regretted Mean effective pressure, | 
the withdrawal of the Supply of Electricity Bill, and concluded lb, per sq. in. .. 205 | 756 7T8 80°6 779 
with a reference to the educational value of exhibitions, suggesting Explosions per minute, | | 
that one should be held at Manchester in the near future. mean . se "s z 531 583 513 497 
- MILLER moved, and Mr. Tarn seconded, a vote of thanks to Indicated horse-power ... | 1512 | 130 | 1476 | 14°59 
the Chairman, which was duly passed, and afterwards a smoking ` Mechanica] efficiency, per | | 
concert was held, at which about 150 members and friends were cent, .. | 7 69:7 7100 73:5 
Me Lt 


Average coal consumption ! 
TRIALS OF SUCTION GAS-PRODUCER PLANTS. per B.H.P. per hour on 


full and half-load trials 
(Abstract of Report of the Highland and Agricultural Society of combined, lb. ... m 


Scotland ; Glasgow Show, 1905.) DERS ST 


THE chief object which the directors had in view in conducting Capacity S producer per 


Society and others an opportunity of becoming better acquainted "eecewe cede qo d. | = 
with the combination of the “ suction ” gas producer and gas engine 
as a cheap and convenient source of power, and at the same time to Any unburnt fuel that was unavoidably extracted while clinker- 
demonstrate that the suction gas producer is a practical and simple ing was carefully picked out and returned to the producer. 
appliance. E 1 i 

No awards were made, and the trials were arranged so as to teat certein errors of measurement with regard to fuel consumption were 


the plants as nearly as possible under their ordinary working possible, and on that Account the results given later should be taken 


E us. cori" indt | 71: 
present. Coal per B.H.P. per hour, lh. 092 | 0-96 | 0:95 1:08 
nene RR DIE Ure Ed - 
| } 
DE 


conditions. as tentative. l 

Ten complete. plants, exhibited by six firms, were submitted for Each plant was required to undergo a full and half-power trial of 
trial. The chief particulars of these plants are given in the follow- not less than 10 hourg duration, also a light load trial for a period 
ing table :— 


of five hours. It was also stipulated that not more than two men 


TABLE I.—QENERAL DIMENSIONS AND PARTICULARS oF PLANTS ENTERED FOR TRIAL. 
MICI QUE E NU NONI E QE dcm c E REOR NEN 


Plants of about 30 B.H.P. capacity. Plants of about 8 B.H.P, capacity. 


ax MN LM ME C LE ucc e ————- — ll. 


-— ——— RUD TGRER NUES 


=e 


Í | | 
` c i i i s i4] . Nation 
MEL o UN Me - M Nm fnere! Gat Tangre, 
EE. Glasgow. | Co., Manchester. FELT Ashton- Birmingham. Engine | E Co. E. Engine Lid. 
| | Halifax. | Manchester. under Lyne. Co. Co. 
[ P. we | —- . ~ meta 
Capacity of yas plant, | | : i ! | | 
B.H.P. iu x '2b 18 ^ 234  . g 20 91 8 | 10 | 10 12 
Price of gas plant... | £94 10s. £105 ^ £80 £72. | £80 | 9g £80 £60 | £65 £58 
Total weight, cwt. ` | — 86 95 - 4b o 26  , 95 ss 25 | 185 | 39 17 
Description of engine... | Acme Campbell Crossley | Acme National | Tangye Campbell! Acme | National Tangye 
B.H.P. of engine e 22 18 16 22 20 19 8 134 | 8 | 74 
Price ofengine |. | 130 | glos £110 £130 £190 | £131 £80 — £75 | £go £90 
eight e engine, cwt. | 60 | 66 54 | 78 ' 69 29 : 295  !' 40 | 40 
ice of producer and ; | | | 
engine M -. | £224 10s. £230 £190 ' £202 . £200 £221 £160 £135 | £145. £148 
Space taken up, sq. ft. 44 225 | | 949 288 225 225 160 288 . 225 | 160 


The indicators used throughout the trials were of the “ M'Innes- would be allowed to look after and attend to each plant (producer 
Dobbie x external-spring special gas-engine type, supplied by Messrs, and engine). $ 
Dobbie, M'Innes, Ltd., Glasgow. The diagrams obtained were d test the coal consumption was not measured, 


In the light loa 
uniformly good and reliable, and show an entire freedom from as the object was rather to ascertain the capabilities of the pro- 
vibration., ducers to supply gas to the engines when running without any load. 

Scotch anthracite « peas” from Gartshore Colliery were used All the plants that were tested completed this light load trial satis- 
throughout the trials. This coal cost 9s. 3d. per ton delivered ; it factorily, 


was of good quality, and none of the plants appeared to experience It was considered that the total amount of clinker formed during 
any difficulty in using it satisfactorily. Samples of the coal as the trials was practically the same in each plant. The amount was 


supplied to each producer were taken, and fonnd to be as nearly very small, and did not appear to have any disadvantageons effect 


as possible of the game calorific value on the working of any of the plants 
e plants were required to be ready and working steadily for After the producers had been emptied and allowed to cool, a 
30 minutes before the time of starting the trials further test was made to ascertain the length of time required to 


In each of the power tests, the time of starting was taken when — get up to full working load, starting with the producer empty and 
the Producer was filled with fuel to a predetermined level, the ashes cold. The time Occupied was taken from the moment of inserting 
and clinker as far as possible having been previously cleaned out, the firewood until the engine was carrying the same load as during 


eT aaa! 
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the full power trial, and this load it was required to sustain for 
90 minutes. The average time required for this test seemed to be 
about 15 minutes. 

The amount of attention which these plants require is remark- 
sbly small, very little labour being necessary for cleaning and 
stoking. Working under ordinary conditions—not a test—it is 
not considered that it would have been necessary to clean out the 
ashes and clinker except, perhaps, at the end of each day's run; 
this, in any case, is a simple operation, which can be performed in 
afew minutes, and does not require the presence of a special 

attendant. 

The results of the trials were most satisfactory, and the economy, 
efficiency, and simplicity of working of the suction gas-producer 
plant was demonstrated beyond question. 

On the combined trials at full and half load (20 hours a'together) 
the average coal consumption for all the plants was about 1 lb. of 
coal per B.H.P. per hour, costing about one-twentieth of a penny— 
with coal at 9a. 3d. per ton. 

This is a remarkable result; it means that an engine developicg 
20 B.H.P. can be run at a cost of about 1d. per hour. 


TABLE IIL.— TRIALS OF PLANTS OF ABOUT 8-B.H.P. CAPACITY. 
FULL-LOAD TRIAL. 


ii ars ea | Industrial | National 


Exhibitor. `.. NE- Eoi Gas | Taney es, 
- i Engine Co. ing Co. ‘Engine Co. 

Duration of trial, hours . 10 | 10 10 10 
Revolutions per minute, 

mean... ... à f 2:5 2049 2198 2244 
Brake horse-power- 8:25 972 | 974 8:34 
Mean effective pressure, | | | 

Ib. per sq. in. ; 71:8 83:8 758 
Explosions per minute, 

mean  ... ..| 1064 97:2 92:1 . 
Indicated horse-power Po 9:66 | 11:88 10:86 
Mechanical efficiency, per | | 

cent. ... ..| 854 | 82:0 | 76:8 
Coal per B.H.P. per ‘hour, lb. 1:22 113 0-84 1:25 

HaLF-LOAD TRIAL, 

Duration of trial, hours . 10 8:43 10 10 
Revolutions per minute, 

mean... B ..| 28368 2174 222 2254 
Brake horse-power ps 4°43 4°36 5°36 4°57 
Mean effective pressure, | 

lb. per sq. lb. ... 76°2 763 } 806 
Explosions per minute, | 

mean... 721 | 627 = 597 
Indicated horse-power ... | 641 697 | 749 
Mechanical noe per | | 

cent. | GOL ;. .. 768 +» 610 
Coal per B.H.P. per hour, lb. | 0:94 1°55 091 | 148 

` Average coal consumption | 

per B.H.P. per hour on | | 

full and half-load trials | : | 

combined, ]b. ... as 112 | 1:26 | 0:87 MESA 1°30 
Capacity of produces per | E 

B.H.P., Cb. ft. Vis 0:282 0:161 «Ioue Aix x Moab 0372: 0212 


| 


It would be unjust to draw any invidious distinctions between 
the various plants. The Committee feel that they have performed 
the task which they undertook— viz., of demonstrating publicly the 
economy and workability of the suction gas-producer plant. 

The results of the various trials are given in Tables II. and IIT. 


DIESEL ENGINE TESTS. 


ONE of the curious things about the Diesel engine is the execed- 
ingly uniform rate of combustion of oil per horse-power. As the 
engine has been built in gradually larger sizes, suecessive tests 
have been made, and the latest test is one of a 500-n.H.P. engine 
which was shown at the Liége Exhibition. Previous tests that 
have been made include one of a 35-H.P. engine at Harrogate, by 
Mr. Ade Clark, who subsequently tested other engines of 80 and 
160 H.P.; one by Mr. W. H. Booth of a 160-B.H.P. engine on a 
tramway load at Lye, and another of a 160-5.H.P. engine of new 
type, at the works of Carels Fréres, Ghent, on a steady load ; and 
now Mr. Longridge publishes a test of a 500-n.r. engine at Liége, 
on a steady load. 

The following figures of oil consumption are recorded for various 
loads, and by three different erigineers, and they exhibit a remark- 
able general similarity when the difference of conditions is taken 
into account. There js a general tendency towards a slight increase 
in the oil per r.H,P.-hour for the heavier loads, which is sufficiently 
marked to make any divergence a doubtful result. In the new 
type of ehgine tested by Mr. Booth, the air is compressed. entirely 
by pumps, which take in fresh air and conipress it by two stages to 
the high pressure necessary for the oil spray, as well as for 
starting purposes. In the older type of engine this spraying air 


was taken from the main cylinder of the engine at about 35 atmo- 


spheres, and compressed up to the necessary spray pressure by a 
single plunger, which, however, was not found to work so satisfac- 
torily as the pure air compression. In the engine of 500 m.p. 
tested by Mr. Longridge, the spray air is compressed by an entirely 


COMPARATIVE TABLE OF TESTS. 
a 


35-B.H.P. engine — Engi- 
neer, Mr. Clark 

Fraction of full load ... | 0°25 0:5 0°75 1:00 

Oil per B.H.P.-hour, lb. 


Second trial— 
Fraction of fullload ... 0:40 0:57 0:89 0:98 


Oil per B.H.P.-hour 0:583 0:550 0:476 0:461 
5 — LHB 4; 0:302 0:301 0 336 0:346 
160-H.P. engine— 
Fraction of full load ... | 0°25 0°53 — 1:00 
Oil per B.H.P.-hour 0724 0:465 — 0:408 
» LEP , . | 0356 0:329 — 0:333 


160-H.P. engine — Engi- 
neer, Mr. Booth 
Fraction of full load ... | 0°33 0°43 0°75 1:00 


Oil per B.H.P.-hour 0:559 0:434 0:479 — 
» LHP- , 0:303 0:301 0:319 0:33 

On traction, load about 0:6 
Mean B.H.P. 92:4 oe = — = e 
Oil per m.H.P.-hour  ... — 0:445 — — 
» LHP- , v — 0 312 — — 


New type engine— 
Fraction of full load .. 0:25 


© 
aj 
pone 
> 


Oil per B.H.P.-hour 0:545 0:454 
» LHP- 4, 0:256 0:269 0:290 0:331 
500-B.H.P. engine — Engi- 
neer, Mr. Longridge 
Fraction of full load ... — 0:5 — 1:00 
Oil per B.H.P.-hour ... — 0:419 — 0417 
» LEP- „n - — 0:282 — 0:326- 


separate machine, consisting o a motor-driven three-stage com-- 
pressor. Thus the results. given are not on all fours with previous 
tests, because the engine benefits by the work of the compressor, 
and at about full load the apparent mechanical efficiency of the 
engine is increased from 07723 to 0:805, the work of the pump 
amounting to nearly 10 per cent. of the engine B.H.P. 

Both Mr. Booth and Mr. Longridge find thermal efficiencies «f 
about 44 per cent. on the I.H.P. basis. 

The same method of weighing the oil was employed by both the 
later experimenters, but there was a difference in the oil, the 
Ghent and Lye tests employing an oil of 19,200 B.TH.U. from Tex: 18, 
and the Liége test being run with a Galician oil of 20,050 B.TH.U. 

Mr. Longridge experienced some difficulty, however, in deter- 
mining the actual calorific value of the Galician oil. One analyst; 
gave the value as low as 18,220, while another gave it as 20,050, a 
third value being 19,600. The highest value was taken as correct, 
because had lower values been taken, the thermal efficiency of the. 
engine would have appeared so abnormally high, that doubt might 
have been thrown on the figures. Such doubts cannot attach to the 
figures derived from the high value employed. 

The Galician oil was expensive, costing £4 per ton at the works. 
This price does not compare favourably with the price at which. 
liquid fuel can be bought in Great Britain. Quite a wide variety 
of products are now becoming available for use in the Diesel 
engine, which is by no means confined, as some people think, to 
crude petroleum. Neither Mr. Longridge's test, nor previous tests, 
afford absolute figures for arriving at a heat balance. There always 
appears either a surplus or a shortage of heat. 

Mr. Longridge speaks of the jackets being supplied through a 
water meter "said to have been recently calibrated." Mr. Booth 
used an inferential water meter for the jacket supply, and thinks 
that its rating varied with the amount of water. But inm each case 
there was no very serious discrepancy. It would be a better plan 
to keep the flow through the meter constant into a high tank, and 
to feed the jackets from this tank. Any throttling of the supply 
to the jackets would be by-passed through an overflow, and the 
by-water would rejoin the jacket flow at an earlier point than - 
the final thermometer. The thermometer would thus give at each 
power a direct reading of the ja ket action. In both Mr. Booth's 
and Mr. Longridge's tests, th@heat in excess occurs in the lighter 
load tests, which seems to confirm the water meter variation, for 
we believe the same meter was used—a Siemens fan meter. 

Subsequent tests made at St. Moritz give substantially identical 
results, and the 500-B.H.p. engine tested when erected at Liege 
Exhibition, and after running six months, showed even better 
results, some part of which, however, was due to the use of the 
independent air compressor, for practically the engine ought to be 
debited with the duty of compressing its own air, as in that style 
of engine to which the compression pumps are directly attached. 

In a station containing several Diesel engines, there is really no 
reason why the air compressor should be attached to the engines, 
The air system may just as well be independent when it is con- 
venient to mike it so.} 


It isa very easy matter to indicate the Diesel engine, because 
there are no sudden -changes of pressure in the cylinder. But 
owing to the high Dressures, it is necessary to use a very heavy 
scale, and diagrams read sooth of an inch to the pound pressure, 
so that more than ordinary care is required when using the plani- 
Under these conditions there should be no serious difficulty 
in arranging an indicator to give a much larger diagram than can 
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NEW PATENTS APPLIED FOR. 


Compiled expresal for this journal b W. P. THOMPSON & Co., Electrical Patent 
Agents, Bag, Hi h Holborn, London W.C., and at Liverpool, to whom all 
inquiries should be &ddressed i ' 


| 22,635. « Improvements in electric glow lampe." J. Eris. November 6th. 


` 92,686. * Clock for connecting and disconnecting the electric current in an 
&utomatic way," M, NEUMANN, November 6th. 


" An improved metbod of and apparatus for equalising the Output of 
main dynamo-electric Renerators supplying energy to a fluctuatiny external 
oad.” A. P. Woop and THE LANCASHIRE Dynamo AND MoroR Co, Lrp. 
November 6th. ` 


22.660. " Improvementa in the method of and apparatus for producing elec. 
tricity by means of steam." H. E. Fry. November 6th. 


22,673. “Improvements in electrical storage batteries,” A. E. Kyicur. 
(Date applied for under Patents Act, 1901, November 16th, 1904, being date of 
application in United Btates.) November 6th. (Comylete.) , 

22,002, + Improved frame for holding the metal or like plate of an electro- 
type. stereotype or cliché.” W. O. SCHNEIDER, November 6th. 

22,710. * Improvements in or connected with the manufacture of electric 
calls." D. BATES and A. H. SCHULTZ, November 6th. 


EVA "An improved electric candle lamp." C.C. REGNART. November 
6th i 


L. KRIEGER and COMPAGNIE PARISIENNE DEN VOITURES ELECTRIQUES (Procédés 
Krieger.) (Date applied ‘for under Patents Act, 1901, D 
being date of application in France.) November 6th. (Complete.) 


22,724, « dnprosed means for regulating the speed of electric motor-cars.'"' 
L. KRIEGER an COMPAGNIE PARISIENNE DE& VOITURER ELECTRIQUES (Procédés 
Krieger.) (Date applied for under Patents Aot, 1901, December 3rd, 1904, being 
date of application in France.) November 6th. (Complete.) 


22,731. © An improved method of sorting and transporting magnetic mineral,” 
G. A. GHANSTROM and H. Lunpsoum. November 6th. (Complete.) 


22,733, 4 Improvements in electric safety fuses.” E. F. Mov, P. H. Basti 
and E. F. Moy, Lrp. November 6th. 


22,10. Improvements in and relating to the electrolytic deposition of metals," 
S. O. Cow PER. COLES. November 6th. 

22,74]. * Improvements in or relating to indicators for ships’ electric sigral 
and similar lamps." T. Haniisos and A. s. FRAZER. November Lth, 

22,763, € Improvements in apparatus for moving electrically the points on 
eleetric trainways and railways." J.P. TIERNEY and J. MALONE, November 7th. 

22,767. © An unprovement inor in connection with electric wiring.” E, A. 
Hate. November Ttk. 

22,802. + Improvements in or relating to high tension magneto.ignition 
Systems." G. H. SMITH. (A. P. L. Boulanger, France.) November "ith. 

22,819. " Improvements in communicating signals telegraphically,” F. H. 
HADHELD, November 7th. 

22,830. © Improvements in omnibus electrical signalling circuits, particularly 
Applicable in telephony.” C, M. JacoBs. November Tth. 

2284]. e Improvements in aand relating to electric traction,” M. CaATTok1. 
November 7 h. 

22,856. “ Improvements in and relating to electric switches.” THE Britisy 
Tuowsox-Hovrsrox Co., Lr». (The General Electric Co., United States.) 
November 7:11, ; 

22,214. “ Improvements in printing telegraphs.” L, KAMM. Novemter 8th. 


22,9. — " Improvements in electrical contact-breakers," R, M. Suru. 
Novemler 7h 


22,89). 8 Improvements in and relating to dynamo-electric machines." 
K. Krat. Noveinber 7th. 


27,00]. * Dnprovements in or connected with electro-plating vats.” F.E, 
Bausath. November 8th. (Complete. 

22,039. " Improvements relating to electric control apparatus." D. Bacox, 
November sth. (Comp lete.) 

2ASHU. "Improvements in or relating to self-lubricatine brushes for dynamos 
O- the like," L. Bovprraty. (Date aj} lied for under Patents Act, 1t], 
November lith, 1501, being date of application in France.) November 8th. 
(Conn) lete.) 

22,952, “Improvements in alternating electric eurrentS and in methods of 
QC uireiing the same. Tup RITISH ~THOMSON-HoUston Co., Lrp. (The 
General Electric Co., United States.) Noveinlier Sth 
eerie e Daprovements in contaet breakers for the electric ignition gear of 
nternal combustion Cugmes and the like.” G. C. Rep, November sth. 


92.71. Improvements in current collectors for dynamo-electrje machines, 
W. L. HiLphviog. November 9th, 


22,970. «€ Improvements in dynamo-electric machinery," W.L. Hinpacrur, 
Novetuber 9th. 


22,972. “An improved thermostat.” 
November Oth, 


23,016.“ Improvements in magnets, magnetice drilling Posts or braces and tLe 
like.” A STEWART, November Sth, ; : 

23,035, « Improvements in are lamps.” 
(Completes 

23.008, € Qnprovements in magneto Machines for use in connection with 
TAMINION systems of clectrically-fired internal Combustion engineg.” THE 
LELronue loxirigs Co., Lrp., and F, H. HarL. November 10th, 

23,07. A new or improved electro-magnetic power haminer drop, stamp or 
Press,” "T. H. LARGE. November 10th, (Complete.) 
e2077. “Improvements in Process of electric welding.” P. Ww, LacuMay, 
(Date applied for under Patents Act, 1901, November 17th, 1904, being date cf 
3 5plieauon in the United States.) November lóth. (Comp:ete.) 

EOS, 6 Duprovenients in nnd rel t.ng to Systems of connections for tele- 
Pheue offices with sepaldled pug service and RKroup euaulling." DEUTSOE 
T*LEFHONWERKE, R. DIOCN & Co., Gamb. H. (Date applied fcr under Patei tg 


Act, I901, November loth, 1404, being date of application in Geiniany.) 
AN vender lOth. (Complete.) 


zegU97.— H Improved manufacture of incandese, nee bodies for electric light." 
SU ovens € Harsnk Art.Gts..— (Date alj lied tor mider Patents Act, 191, 
Nuver ber lth, 1904, being date ol aj lication in Germany.) Novimber lith, 
(Comy K 


R. THOMLINSON and W. R. SYMONS. 


A. Hess. November Cth, 


28,099. “New and improved means of communication for telephony and 


telegraphy without wires." C. B. MILLs and E. J. H 
23,130. “ Improvements in electrical cables," 
Oth. 


UMBY. November 10th. 
W. S. Smitu. November 


23,192. “* Improvements in magneto-electric ignition apparatus for internal 
combustion engines." F., R. SIMMS and R. Boscu. November 10th. (Com. 
plete.) 

23,138. " Improvements in the electrolytic refining of copper." Tue MrtiLs 
Corporation, LTD. and S. COWPER-COLES. November 10th. 

23,158. *« Electric-current transformer." H. CHAPMAN. November lth, 


28,197. "Improvements in and relating to appliances for the movement and 
control of distant levers . and switehes by electricity." wW, ScaoriELD. 
November lith. (Complete.) ` 


23,211. “ Improved system for producing electric vibrations of different 
hase.” W., P. THOMPSON. (Gese haft für drahtlose Telegraphie m.b.H., 
rmany.) November lith. (Complete.) 


23,221. ** A new or improved electrical fog-signalling apparatus for railwg 
and the like.” G. GREETHAM, November 11th. ^ 


———— Áá————— 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W, p, 
 PRONIGOR & Co., m High Holborn, :C., and at Liverpool, price, posi 
ps . 


1904. 


CENTRAL frATION ELECTRIC INSTALLATIONS, J. 8. Highfield, 90,968, Septem. 
ber 29th. . 

ELECTRIC Frese Boxes, SINGLE AND DovbLE Poue. W. H. James. 25,478, 
November 28rd. 

DynaMo-ELKcTRIC MACHINES. The British Thomson-Houston Co., Ltd, 
(General Electric Co.) 25,799. November 25th. 

DvNAx0-ELEcTRIC GENERATORS.  H. Leitner and R. N. Lucas. 26,083, 
November 30th. 

ARMATURE WINDINUg FOR DvsAMo-ELEcTRIC MACHINES. The British Thomson. 
Houston Co., Lid. (General Electric Co.) 26,171. December Ist, 

ELECTRICAL APPARATUS FOR 'TRAINING AND ELEVATING HEAvy Guns, Vickers, 
Sons & Maxim, Ltd., A. D. Williamson and C. L. Sumpter. 26,988, 
December ?nd. 

ELECTRIC SWITCHES. T. H. Large. 26,827. December 9nd. 

AUlomatic ELECTRIC SWITCHES^ PARTICULARLY FOR USE IN CHARGING ELEOTRIC 
ACCUMULATORS. H. Leitner, R. N. Lucas and H. Hill. 26,874. December 3rd. 

BRUSHES FoR DyNaMo-ELEcTRIC MACHINES. V, I, Feeny. (C. Wirt.) 26,445. 
Deceniber 5th. 

APPARATUS F. R THE PRODUCTION or REACTIONS IN GASES BY MEANS OP ELECTRIC 
Arcs. J. Y. Johnson. (Badische Anilin and Boda Fabrik.) 26,602. 
December 6th. 

STARTING AND CONTROLLING ALTERNATING CURRENT ELECTRIC Commutator 

Union Electricitits 

Ges., in liquidation. (Date applied for under International Convention, 


ErrcrBoLYTic METHOD AND APPARATUS FOR THE PRODUCTION oF WHITE Leap. 
E. B. Koopman. iC. P. Townsend.) 21,562. October 7th. 

ALTERNATING CURRENT ELECTRIC Motors or 1HE hRErursi.N Type. 
Eleetricitits-Ges, (Date applied for under International Convention, 
October Sth, 1903.) 21,684. October 10th. 

ELECTRIC ALTERNATING CURRENT GENERATORS, K. A. Lindstrüin. (Date 
applied for under International Convention, October 16th, 1903.) 21,889. 
October llth. 

AUTOMATIC SIGNALLING APPARATUS FoR ELECTRIC Tramways, C. J. Jewell. 
22,101. October 18th. 

APPARATUS OR MEANS For AUTOMATICALLY OPERATING AND CONTROLLING ELEc- 
TRIC MOTOR STARTERS, PARTICULARLY WHEN Usep IN CONNECTION wiTH 
Pumps WHICH Require TO BE AUTOMATICALLY TATED AND STOPPED. 
Tangye Tool and Electric Co., Ltd., and A. H. Bate. 22,539. October 24th. 

INSULATING MATERIAL FoR ELEcTRO-TECHNICAL Prrroses, A, Rudenick, 
23,760. November 3rd. 

METHODS or INSULATING COILS AND THE LIKE, ESPECIALLY APPLICABLE TO THK 
CONSTRUCTION oF HiGH TENSION ELECTRICAL MACHINERY. J.B. Highfield, 
24,915. November 16th. 

TROLLEY HEADS IN CONNECTION WITH ELECTRICAL TRAMWAYS ON THE OvERHEAD 
WIRE BYSTEM. W. Kneen. 25,041. November 18th, 

REVERSING CONTROLLERS FOR UsE in CONNECTION WITH ELEcTRo-MotTors. 
Electric and Ordnance Accessories Co., Ltd., R. F. Hall and J. R. Garner. 
20,8001. November 28th. 

ELECTRICAL Es; UBATOR ALARM, W. James. 25,817. Noveinber 28th. 

ELECTRIC SwitthEes AND THE LIKE. British Thomson-Houston Co., Ltd. 
(General Electríe Co.) 26,172. December Ist. 

DvsaAxo-ELEcTRuIC GENERATORS AND Motors. L. Torda. 26,194. December Ist. 

HYGIENIC Cover or PAD FoR THE MoutH OR EAR-PIECES op TELEPHONES, 
SPEAKING TUBES, AND THE LIKE. L. Huttenbach, 26,365. December 3rd. 

ELkcrnuc Pink ALARMS AND THERMO-INDICATORS, A. H., McNeil). 26,475. 
Deceinber 5th. 

MEANS FOR RENDERING THE INSULATION OF ELECTRIC CONDUCTORG FIREPROOF. 
G. G. M. Hardingham, (Felten & Guilleaume Carlswerk Act.-Ges.) 26,786. 
December ath. 

HOLDERS AND CONTACTS FOR, ELECTRIC INCANDESCENT Lamrs, J. C. Dear. 
26,799. December 8th. 

ELECTRIC DEMAND Ixpicators. J. R. Dick and Reason Manufacturing Co., Ltd. 
26,906. Deeeml.er 9th, 

ELECTRIC Motor APPARATUS. Mavor& Coulson, Ltd., and H. A. Mavor. 27,100. 
December 12th. 

INVERTED Anc ELECTRIC Lass. N. P. Andrew and T. M. M. Johns. 27,479, 
December 16th. 

CRANES AND OTHER LIFTING MACHINERY DRIVEN BY ELECTRIC Motors. F, W 
Reed and Craven Bros., Ltd. 28,678. December 29th. . 


———— 
1805. : 


DEVICE For LOWERING THE Vacuum OF X-ray AND OTHER Vactctm Ti BER. 
A. C. Cossor, 11,529. June 6th. 

SECONDARY Battery PLATES. H. C. Hubi ell. 11,861. June Gth. 

ELEcTRIC HAIR Bnvsu. T.C. Hodgkinson. 12,505. June 16th. 

ELECTRICAL MASSAGE APPARATUS. T.C. Hodgkinson. 12,506, June 16th, 

ELECTRODES For EÉLkKcTR)C ARC Laurs. British Thomson-Houston Co, Ltd. 
(General Electric Co.) 13,381. June 25th. i 

AERIALS FOR THE TRANAMISSION AND RECEIPT or ELECTRO-MAGNETIC WAVE 
Exeroy. R.A. Fessenden. 13,679. July 3rd. 

TELEPHONE ATTACHMENTS, N. E, Daniico. 15,608. July Bist. 

ELETRIC Lamp BULB AND METHOD OF AND APPARATUS FOR FINISHING SAME. 


G. P. McDonnell. (Date applied for under International Convention, 
November znd, 1904.) 15,073. July 31st. 
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IS THE ELECTRICAL ENGINEERING 
INDUSTRY OVERCROWDED ? 


A FEW weeks ago we touched upon the apparent over- 
crowding in all branches of the electrical profession. It is 
some consolation to learn that other occupations are not in 
the same unfortunate condition. ‘ England is not over- 
crowded, and emigration is nearly always implied confession 
of failure,” says Sir Alfred C. Harmsworth, Bart., in the 
first number of the Self- Educator. 

There is hope, then, for the overworked sub-station slave 
with the ‘varsity education, who for the munificent salary 
of 25s. a week, nightly risks his life in an underground 
electrical death-trap whilst his chief sleeps peacefully, content 
to know that he cau get plenty more shift engineers 
at the price. The eminent journalistic baronet quoted 
above would advise the ‘varsity graduate to turn his 
attention to the claims of the motor-car industry. A 
chauffeur, even, is more handsomely paid, and the work is 
more exciting and the risks no greater. 

From another source, no less reliable, we gather that the elec- 
trical profession over in America is quite as overcrowded as it 
appears to be here in this country. Writing to the Sl«ndard 
an American correspondent points out that things there 
are not what they were. A few years ago there was a great 
outcry for scientific education. The growth of railways, the 
the appli- 
cation of scientific principles to agriculture, dairy farming 
and many other “Industries, called for a higher standard of 
education in the workers generally, and for technically- 
trained men for positions of responsibility. 

The demand for scientifically-trained engineers, and more 
particularly electrical engineers, was, at one time, so great 
that it was felt that the supply would never overtake the 
demand.  Dut it is a very differentstory to-day : the supply 
has not only overtaken the demand, but has left it far 
behind, with the result that large numbers of technical 
graduates find themselves in a position little better, often 
worse, than the skilled artisan who has received no technical 


enormous developments of electrical engineering, 


education at all. 

Technical education is not so dependent in America as in 
this country upon Government grants of moncy, although 
these are more than liberal; nor on municipal subsidies, - 
although individual States largely support technical 
institutes. Over and above such sources of income, 
enormous sums are subscribed toward the furtherance of 
scientific education by the large manufacturers, the great 
railway companies and by wealthy citizens. The result is 
that thousands of graduates of the technical universities, 
institutes and schools are annually turned loose to find 
remunerative employment in some branch or other of the 


engineering industry. 


According to the American Census of 1900 tLe umber 
of mechanical, and electrical engincers in the whcle country 
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was 14,140 ; of civil eng-neers, 20,155 ; mining engineers, 
2,904; and of designers, draughtsmen and inventors, 
18,956; or a total of 56,453. The number of engineering 
students in the year 1901-1902 was about 14,000 ; in the 
year 1902-1903, about 18,000 ; and for the present session 
it is estimated that no fewer than 23,000 students are taking 
courses in engineering subjects. It is not to be supposed 
that these are all freshmen, but assuming that every three 
years sees a complete change of students, it would seem that 
about 8,000 technically trained men are added every year to 
the ranks of engineering. At the low average of £120 a 
year each, this means an annual increase in the wages or 
salaries bill of close upon one million sterling. 

What becomes of all the men who pass through the 
technical colleges? According to the Sfandard’s American 
correspondent, Ainerica has, in the past, neglected to cultivate 
a foreign engineering trade, and there is, therefore, no 
demand for American engineers outside their own country. 
British engineers, on the other hand, are to be found all over 
the world, in consequence of the large engineering export 
trade from the United Kingdom. 

Now, whilst it is true that English and. Scottish—particu- 
larly €cottish—engineers are almost ubiquitous, it is rather to 
the skilled artisan than to the technician that this remark 
applies; as regards the over-production of college-trained 
engineers, there appears to be the same tendency in this 
country as in America for the supply to exceed the demand. 

It is important, however, considering electrical engineering 
only, not to overlook the changed conditions; a few years 
ago, when electrical engineering was feeling its feet, there 
was a demand for men with all-round electro-technical 
training, and such men could generally secure responsible 
and lucrative positions. To-day the supply is fully equal 
to the demand, and the era of highly-paid positions is over, 
for the present at any rate. 

Further, the great advance in scientific knowledge, and 
the increasing use of labour-saving machinery, have raised 
the educational standard generally, and the artisan or skilled 
labourer of to-day is to some extent a technical man, and 
will be increasingly so in the future, so that technical know- 
ledge does not necessarily ensure to its possessor a better 
position than the non-technical man of the past enjoyed. 

Again, the enormous developments in electrical engineering 
which the last few years have witnessed have given rise 
to entirely new forms of employment—employment which, 
whilst not calling for any great skill in handicraft, certainly 
. demands a high standard of general education, coupled 
with considerable technical attainments. Such men are 
the successors to the skilled artisans of other days, whose 
occupations have gone as a result of changing conditions of 
life and occupation. 

It may be argued that a technical workman, who uses 


his brain more than his hands, should be better paid than — 


the manual worker. But after all, these matters are regulated 
by the immutable laws of supply and demand, and there are 
many callings requiring more brain work and manual labour 
than that of, say, a switchboard attendant, but which are 
nob more remunerative. 

Meanwhile, our technical schools, more particularly the 
municipal institutes—where the classes are either free, or 
nearly so—are filled with thousands of students, many of 
whom have not the elementary education necessary to enable 
them to understand and profit by the classes. 


In the States, as well as in this country, 
Rubber-Covered rubber-covered wires are practically in the 
Wires for 
Railway pillory, on account of the causes Which we 
Signalling. recited at length in a recent issue. The 
matter has been brought to the front across 
the Atlantic by a report prepared by a committee of the 
Railway Signal Association. The committee have rigidly 
set their faces against adulterants, as is shown by the follow- 
ing suggested tests :—‘ The vulcanised rubber compound 
must consist of not less than 30 per cent. of the best grade 
of fine Para gum, mixed with sulphur and dry inorganic 
mineral matter only. The insulation must be tough, elastic, 
adhering strongly to the wire (sic), homogeneous in character, 
and must be plaeed concentricaly about the conductor." 
Again: “The rubber shall be so compounded, that when 
test pieces taken from the wire, 2 in. between jaws and 1 in. 
wide (where possible), are subjected to a tensile test, they 
shall show a breaking strain of not less than 800 lb. per 
sq. in., and shall stretch to at least 34 times their original 
length. The jaws to be separated at the rate of 3 in. per 
minute. <A piece of the rubber insulation, 4 in. in length, 
must be stripped from the wire, and marks placed thereon 
2 in. apart. The pieces must then be stretched until the 
marks are 5 in. apart, two minutes' time being consumed in 
the elongation. Upon being released and allowed to con- 
tract, the original marks must not be more than 24 in. apart. 
The rubber insulation must be subjected for one hour to a 
temperature of 260? F., using ‘dry heat, and at the expira- 
tion of that time, must ‘be tested for elasticity, elongation and 
permanent set, and must conform to the specifications 
therefor.” 

A table, which we need not quote, lays down standards 
for thickness of insulation, insulation resistance in megohms 
per mile, and test pressures for wires of various diameters. 
It is also specified that **the test for insulation must be 


made upon all wire without braiding, and after 48 hours' 


immersion in water at a temperature of from 65? to 75? F., 
tests must be made with well insulated battery and galvano- 
meter, with not less than 150 volts, and readings must be 
taken after one minute's electrification." The standard test 
pressure must be applied for five minutes. 

The committee have virtually plumped for pure rubber, in 
regard to which the analytical chemist is the final referee. 
They say nothing, however, concerning the demand made . 
upon those employing the wire, in the precautions that they 
must take to prevent deterioration arising from the almost 
innumerable external hostile influences. Before dynamo 
design became an exact science, if, by fault of machining, 
or other cause, any dynamo failed to give its rated voltage 
at normal speed, the designer could always curse the grade 
of iron and send to the store fora larger pulley. Those 
days have now faded into the limbo of tradition. Very 
Shortly, with the increase in the sphere of the analytical 
chemist, and an inevitable cheapening of pure rubber, those 
using rubber-covered cables will be unable to lavish male- 
dictions on the manufacturer in the event of trouble 
occurring, but must seek their remedies in a proper appli- 
cation and protection of the material they are employing. 


Ir must have occurred to many people 
who have had occasion to make’ use of 
electric heating for the purpose of welding 
metals, that under certain conditions it might be advan- 
tageous to conduct that, or similar operations, under water. 
A recent article in the New York Electrical World and 
Enyineer reminds us that such a process was invented some 
12 years ago (British patent 7,226, 1892) by Mr. Paul 
Hoho, and that although it does not appear to have made 
much headway in the arts in the intervening period, this is 
probably due to the fact that not until quite recently have 
engineers fully realised that the peculiar and special advan- 
tages and economies of electric heating are often able to 


Working Metals 
by Electricity. 
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counterbalance the extra cost. of electrical energy over that of 
energy derived from thedirect combustion of fuel. The essence 
of the Hoho process lies in the fact that the heating current 
enters the portion of the metal it is desired to heat through 
water, and that the additional resistance produced in the 
circuit by the film of vapour immediately formed on the wet 
surface of the metal induces an intense localisation of heat 
just on the very spot where it is required. Moreover, since 
the metal forms the cathode, the heating takes place in a 
reducing atmosphere of hydrogen, thus rendering possible 
such operations as soldering under the most favourable con- 
ditions. If it is desired to surface-temper all or any portion 
of the heated metal, it is only necessary to break the current 
so as to allow cold : water to come into sudden contact with 
the incandescent surface. The inventor claims that the 
heating can be so minutely localised by this process, and the 
temperature attained can be so easily controlled, that for 
small metallurgical operations it is far more economical than 
any other mode of heat production. Of course, nothing but 
personal experience can confirm claims of this kind, but the 
process is so attractively convenient, and withal so simple to 
carry out now that electrical energy is everywhere available 
(it should be added that direct current at from 100—250 
volts is recommended), that there can be few engineers to 
whom it would be useful who are not in a position to give it 
a fair trial. 


THE years which have elapsed since the 
Statistics under Workmen’s Compensation Act first came 
the Workmen's into force have been productive of plenty 

Compensation Drs ; 

Act. - Of statistics purporting to show the extent 

: to which employers’ liabilities for the con- 
sequences of accidents have been increased during that time. 
No statistics, however, which can be compiled are sufficiently 
ample—except in the case of persons employed by railway 
companies—to enable one to arrive at the true effect of the 
Act. This is for the reason that where one case is disputed 
many others are settled out of Court, and consequently no 
information can be obtained with regard to them. In the 
case of railways, however, more complete information can be 
given. A table compiled from the returns furnished by the 
railway companies to the Board of Trade shows the amount 
paid by the companies as compensation under the Act, in- 
cluding payments to insurance.companies and to funds under 


schemes certified by the Registrar of Friendly Societies to ' 


cover liabilities under the Act. These amounted in 1904 
to £142,387 in England and Wales; to £13,675 in Scot- 
land; and to £6,030 in Ireland. Taking the Board of 
Trade returns as to the numbers employed, and the average 
weekly earnings; the amount paid as compensation in 1904 
works out at less than 10s. per £100 of wages paid. 

While the statistics relating to other industries are not 
sufficieut to enable us to see exactly what burden has been 
imposed upon employers by the Act, they are not altogether 
without interest. "The number of cases dealt with during 
1904 in England and Wales in County Courts was 1,730; 
the largest number yet recorded. The cases settled by accept- 
ance of money paid into Court numbered 183, as against 
92 in 1903; while in addition to cases settled in Court there 
were 705 cases either withdrawn, settled out of Court, or 
otherwise disposed of in such a way as not to enable the 
officials of the Court to state definitely the results. The 
proportion of cases in which the applicant was successful 
was 82 per cent. In 557 cases the award was a lump gum, 
and in 650 a weekly payment. The amount paid for 
damages in lamp sums was £190,000, and the weekly pay- 
ments awarded represented a total of £1,700. These 
figures are large enough in all conscience, but are they as 
large as we were led to expect they would be by those who 
prophesied that the Act would inevitably place such a strain 
upon employers, that it would have the effect of increasing 
the cost of output? In the case of railways, we have seen 


that the whole cost of the Act involves an increase of but 
103. per cent. in the wages bill. Surely that is not a 
formidable figure, especially when it is recollected that 
before the Act came into operation many railway companies 
had already promoted schemes for the compensation of 
injured workmen. The statistics above considered will not, 
it is apprehended, fill the employers with alarm. Glancing 
for the moment at the other side of the picture, are those 
who take benefits under the Act satisfied with its nearer and 
more remote effects? Signs are not wanting to show that 
employers have methods of protecting themselves against 
the Act. Although they are not at liberty to compel a 
workman to contract out of its provisions, they are not 
bound to employ any workman if through age or physical 
incapacity they think he is more likely to sustain serious 
injury by an accident in the course of his employment. 
Officers of friendly societies have stated that men with grey 
hairs in their heads are finding it increasingly difficult to 
find employment. This is one result of that species of legis- 
lation which seeks to interfere with liberty of contract. 


In the Electrical World and Engineer 
(New York) for October 14th, the subject 
of lamp efficiencies is reverted to. The 
recent editorial comments raised a number of criticisms, and 
clearing away the chaff, says our contemporary, one always 
returns to the same old question as to what one really means 
by efficiency. Do we mean the quantity of light given by 
the expenditure of a given amount of energy, or “do we 
mean the conception of each manufacturer as to the relative 
market value of his product?” If the former, the one logical 
criterion-is that of ascertaining the mean spherical candle- 
power; if the latter, one is landed in a maze of complex 
considerations and difficulties. 

To the mean spherical candle-power method two principal 
objections are raised, viz., (1) that certain illuminants do 
not lend themselves conveniently to such measurement, and 
(2) that light in certain directions is wasted and ought not, 
therefore, to be taken into account. These objections are 
critically considered. As to the first, the gist of the criti- 
cism is that if the lamp does not lend itself to being thus 
measured, so much the worse for the lamp. If it has non- 
luminous ends it has no right to the claim of a high degree 
of efficiency in certain directions only. As to the second 
objection, it is contended that broadly and generally speaking 
to hold that light is wasted in certain directions is sheer 
nonsense. In the first place, it is not lost because it becomes 
reflected and diffused ; in the second, if light is specially 
required in certain directions, it can be easily and economic- 
ally obtained by the use of shades or reflectors. The import- 
ance of directed illumination is regarded as being much 
exaggerated. What are, however, held to be significant 
considerations are the factors of colour and brilliancy. 
These may legitimately be called into play in advocating 
different wares, but they must not be confused with 
efficiency. . 

Whilst agreeing with our contemporary’s remarks in the 
main, and whilst in no way wishing to encourage indefinite- 
ness where precision is right and reasonable, we feel that a 
worthy effort may sometimes be driven too far, and that in 
this instance the question does not lend itself to too 
mathematical a treatment. Lamps are chosen in practice, 
and will continue to be chosen, according to their suitability 
to meet varying requirements, and in so far as any particular 
type of lamp proves best adapted to meet such requirements, 
so it becomes the most efficient, irrespective in many cases of 
the particular ratio reigning between the energy consumed 
and light emitted. The determination of this ratio will 
always be a matter of considerable scientific interest, but, 
excepting in instances where the total light efficiency varies 
in a pronounced manner, and becomes manifest in the bill 
for energy, the question of the exact ratio subsisting in 


different types of lamps will not constitute the only one of 
importance in the selection of lamps. ' 
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THE GRAPHIC CALCULATION OF DYNAMO- 
SHUNT RHEOSTATS. 


DESIGNING, whether it be of dynamos, regulators, or what 
not, consists mainly of two operations—the first, planning, 
for which one requires practical experience of machines and 
materials; the second, calculating, to 
be successful in which process (often a 
laborious one) is to save time by means 
of all possible short cuts to results, bearing 
in mind always, however, that this is 
allowable only when a saving of time can 
beattained without asacrifice of accuracy. 
The object of this note is to present 
a method which is a most convenient, 
simple, and withal accurate “ short 
cut" to the determination of the 
amount of regulating resistance 
required by any given dynamo for any 
required voltage variation, and con- 
versely, the amount of regulation that 
may be obtained by using a given 
regulator resistange in the field circuit 
of a given shunt dynamo, the sole 
requisite for the determination being 
the magnetic characteristic curve of 
the machine in question. "This may be o 
the calculated or even roughly esti- 
mated curve (if approximate results are 
sufficient), but is preferably the actual test-curve giving the 
no-load characteristic of the machine. If this curve has to be 
obtained by test, and no suitable or sufficient test-resistances 
are to be had, it is easily managed by using in the field 
circuit a variable resistahce consisting of a bucket of water, 
, With salt or soda dissolved in it, into which a piece-of sheet- 
iron dips, hung from a stick which rests on the top of the 
bucket. In any case, the curve* is to be of the practical 
form, machine terminal volts plotted against actual amperes 
excitation ; not that the more theoretical forms are not 
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equally useful, but that they are rather less simple and direct ` 


in giving the particular result desired. The full-load test 
curve is not required, as a resistance which will lower the 
terminal voltage to a given figure at no load will be ample 
and to spare at full load. 

Having the desired saturation curve, A BC (fig. 1), and 
taking, first, the case in which it is required to determine 
the voltage regulation obtained on the dynamo by the use of 
a certain resistance of known amount, from c, the point on 
the curve corresponding to the normal voltage of the machine, 
draw c D horizontally. If this line, € D, is divided at E into 
two parts proportional to the amounts of resistance of the 
shunt field coils (hot), and the regulator resistance respec- 
tively, as indicated, a straight line joining E to the origin 0 
will cut the saturation curve at a point, B, corresponding to 
the resultant stable voltage of the dynamo with the givcn 
resistance in the shunt field. 

Thus, in the particular example shown, a regulating 
resistance equal in amount to the resistance of the shunt 
field coils (making the total shunt resistance equal to twice 
the resistance of the coils) will not give a regulation between 
500 volts and 250 volts, but between 500 volts and 188 
volts; if the regulator has one-half the resistance of the 
field coils, we only get down to 398 volts (n^) ; with one-third, 
down to 436 volts (B), and so on. 

In the converae, to determine the resistance required to 
obtain a given voltage range, it will be seen that if a line 
joining the point 0, to a point on A B C representing the 
lowest voltage required, be produced to cut D c, then the pro- 
portion between the two parts of D € so cut will indicate the 
necessary proportion between the resistances of the shunt 
field and the regulator. 

The other method of obtaining these results is to calcu- 
late from the volt-ampere curve a second curve of ampere- 
ohms, which shows the total resistance in the shunt circuit 
corresponding to any point on the saturation curve. This 
total resistance curve is shown at G F H, the distance F K 
representing the regulator resistance, and the distance of H K 
from the base-line the (constant) amount of the shunt field 
resistance. 


It will be seen, on reference to the figure, that the results 
obtained by the two methodsare identical, but that the ordinary 
method requires the accurate calculation and plotting of 
second curve, whereas the simpler process gives equally 
accurate results by setting out two straight lines, one of 
them divided, in any case, by not more than a single setting 
of the slide-rule. One interesting fact easily noticeable 
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when using the simpler construction is the rapid decrease in 
the voltage of the dynamo for a slight increase in the regu- 
lating resistance on the unstable portion of the curve; 
beyond a certain point, which is also well shown, any in- 
crease in the amount of extraneous or added resistance 
becomes practically useless. 

The above graphic calculation may be used also for the 
determination of the compounding of dynamos for desired 
characteristics ; the particular method of calculation has a 
much wider application, holding equally good for a variety 
of curves which depend on three variables, each a function 
of the other two ; this wider utility may well be left, to be 
worked out to suit individual needs and requirements. 

E. W. S. 


Large Electrically Operated Swing Bridges.—A 
description recently appeared in the Railway Gazette of the 
Missouri River bridge of the Omaha Bridge and Terminal Railway 
Co., which consists of two 520-ft. spans placed tandem, forming 
probably the largest bridges in the world of their kind. 

Electrical energy is utilised both for swinging the spans and 
operating the signals, these functions being interdependent on each 
other, so that it is impossible for the operator to perform an opera- 
tion out of its proper order. An independent circuit on either side 
of the river supplies energy to the respective spans. The feeders, 
signal and indicator wires are brought to the operatot’s house 
through overhead spans ending in a swivel pole, at the bottom of 
which is a set of insulated collector rings for making connections at 
all points iu the rotation of the bridge. The swinging of the draw 
span is performed by two 40-H.P. motors mounted directly on 
the machinery inside the drum. The end lifts, which are of 
the wedge type, are moved by two 20-H.P. compound motors, one at 
each end of the bridge. The rail locks at each end of the bridge 
are worked by compressed air. The semaphores are operated by 
primary batteries, the home signals being placed about 500 ft. from 
each end of the bridge, and the distant signals about 1,000 ft. in 
advance of tue home signals. The railroad line is single track, but 
the bridge is double track, requiring a double-track signal system. 
All signals are normally at danger, requiring trains to approach the 
bridge under control. The entire control of the signal system and 
the bridge is effected through a single contr lling stand. The 
levers controlling the semaphores are mechanically interlocked to 
make it impossible to allow trains to approach the bridge from 
opposite directions on the same track. Two interlocked controllers 
are used; the operation of one clears the signals and rail locks, 
withdraws the wedges and unlocks the other controller, which 
governs the bridge-swinging operations. 

The first controller then remains locked until the bridge is back 
in its normal position, Asan ndditional precaution, each movement 
is visually indicated on the switchboard by means of red and white 
lights. The operators cabin occupies an elevated position in the 
centre of each span ; it contains the switchboard, controller and an 
electrically driven automatic air compressor. 
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ELECTRICAL PROPOSALS FOR PARLIAMENT TO CONSIDER. 


Many INTERESTING PROJECTS. 


In accordance with our usual custom at this time of the 
year, we give below a brief indication of the nature 
of the proposals which are embodied in the applications 
which are being made to Parliament for electric light, 
power, traction, and other schemes. The full text of 


the application in each case will be found in one of 
the last four issues of the London Gazette. 

It wil be observed that there are many proposals of 
exceptional interest beyond those to which we have already 
drawn attention, particularly in connection with the future 
electricity supply in the London area. Two Bills are being 
promoted by a number of existing London companies, whose 
desire is to mutually assist one another if permitted ; several 
Bills are also being applied for to establish closer relationship 
between municipal authorities already conducting electricity 
supply undertakings—apart altogether from the London 
County Council’s own power scheme. Several of the London 
companies are individually promoting private measures 
regarding additional powers as to power supply on their 
own account. | . 

The electrical features of the projects of the Thames Har- 
bour (Board of Commissioners), the Channel Ferry Railway 
and Quay (Dover), and the London and Brighton Motor Way, 
are all, to say the least, interestihg ; and in the Electric 
Railways section, it will be seen that there are several new 
lines projected for London. While these are the main points 
which have stood out prominently before us in compiling our 
summary, there are others of interest which require the reader 
to make a close study of the full list. Of recent years each 
Parliamentary session has produced: more important electrical 
matters for consideration than that that preceded it. 
Certainly 1906 bids fair to be as important as 1905, if nob 
more so—that is, of course, assuming that all of the schemes 
are allowed to get to the Committee stage :— 


Section I.—Electric Lighting and Power Proposals. 


Aberearnm.—Provisional order to U.D.C. 

Additional Electric Power Supply (London).—New company 
to generate electricity at St. Neots, easements along Hiver 
Lee and canals, supply electricity inside and outside London; 
carrying of cables across highways, streets, railways, canals, &c. 
(See p. 835, ELECTRICAL REvrEW, Nov. 24th, for particulars.) 

Administrative County of Londen and District Electric 
Power Co.— Electricity supply in Surrey, Essex and Kent 
and Administrative County of London. 

Ascot District Gas Co.—Electricity supply in Old Windsor, 
Easthampstead and Cookham, and Chertsey; supply in bulk 
outside area.  - : 

Aylesbury. —Prov. order to Mutual Electricity Supply Co. 

Bacup Corporation.— Various further provisions respecting 
conduct of electrical undertaking. . 

Barry U.D.C.--Amendment of 1901 and 1904 prov. orders, ex- 
tension of time, and transfer of powers. 

Bettws-y-€oed.— Prov. order to U.D.C. 

Boston.—Prov. order, National Provincial Electricity Corpora- 
tion, Ltd., 118, Queen Victoria Street, E.C. 

Bournemouth.—Sundry electric lighting and tramway provisions. 

Brixham Gas Co.— Electric lighting powers, and supply in bulk; 
repeal of 1903 Electric Lighting Order. l 

Bude and Stratton.—Provisional order for Christy Bros. and 
Middleton. 

Calverley.—Application by U.D.C. for extension of time under 
1903 order. j 

Camberley and District (Frimley and Easthampstead).— 
Prov. order for Camberley Electric Supply Co., Ltd. 

Castle Ward, Weetslade and Cramlington.— Prov. order to 
Newcastle-upon-Tyne Electric Supply Co. , : 

Charing aud District Gas Works, Ltd.— Application for 
electricity supply powers. ; 

Charing Cross, West End and City Electricity Supply Co., 
Ltd.— Powers for supply in bulk in London and Essex; water 
from Thames; undertaking not to be subject to restriction of 
provisional orders. 

Cheshunt.— Prov. order to North Metrop. E.P.D. Co, Ltd. | 

City of London Electric Lighting Co., Ltd. Power to supply 
electricity io railway, tramway, canal, navigation and other 
companies. l 

County of Durham Electric Power Supply Co.—Further 
powers ; agreements with Newcastle-on-Tyne Electric Supply 
Co. aud other authorities; exemption of fittings, &c., from 
distress ; electric lines under or across the River Wear. ° 

Crediton Lighting and Power.—Dissolution and re-incorpora- 
tion of Crediton Gas Co., Ltd. ; supply of gas and electricity. 

Cumberland Electricity and Power-Gas.—New company to 

generate and supply electricity and power-gas in parts of 
Cumberland. 


Derbyshire and Nottinghamshire Electric Power Co.— 
Alteration of capital arrangements; agreements with others for 
supply of electricity to railways, tramways and canals; power 
to acquire tramways; extension of powers of supply for all 
purposes in area ; erect over-ground lines, &c. 

Dorchester Corporation.—Amendment of 1901 order; extension 
of time ; transfer of powers. 

Dowlais Gas and Coke Co.—Power to apply for electric lighting 
provisional order. 


East Rarnet Valley.—Prov. order to North Metrop. E.P.D. Co. 
Ltd. 


Edgware.—Electricity' supply powers to North Metropolitan 
E.P.D. Co., Ltd 

Exeter Corporation.—Extension of area to include Urban District 
of Heavitree. 

Farsley.—Prov. order to U.D.C. 

Folkstone and District.—Powers as to supply of electricity to 
Hythe and Sandgate by the Folkstone Electricity Supply 
Co., Ltd. e 

Foots Cray U.D.C.—Amendment of 1901 order; extension of 

l time ; powers as to transfer. 

Gelligaer and Rhigos R.D. Council. —Electric lighting powers. 

Godalming. -Urban Electric Supply Co., Ltd. | 

Gomersal.—Prov. order for the Electrical Distribution of York- 
shire, Ltd. i i 

Hackney Boropgh Council.—Powers as to supply of electricity to 
or by local authorities of Bethnal Green, Islington, Poplar, 

` Shoreditch, West Ham, Leyton and Walthamstow. Supply of 
fittings, &c. 

Henley-on-Thames.—Prov. order to Mutual Electricity Supply Co. 

Hexham and District Electric Supply Co.—Prov. order for 
supply within the area of the R.D.C. excepting specified 
parishes. | ' 

Higham Ferrers, Rushden and Wellingborough (Rural 
District).—Powers to Northampton: Electric Power and 
Traction Co., Ltd., as to electricity supply in these districts. 
Extension of Wellingborough 1900 order. 


—— 


Horsforth U.D.C.—Amendment of 1903 E.L. Order; extension 


of time ; transfer of powers, &c. 

Kent Collieries, Ltd.— Power to establish generating stations and 
to supply energy ; agreements with and: powers to S.E. & C. 
Railway Cos.; supply to railway and other companies, bodies 
and persons; mains along railway routes. 

Kent Electric Power Co.—Enlargement of powers ;- agreements 
with companies as to easements for laying cables in Kent and 
London; supply of electricity to adjoining authorities; trans- 
fer of powers ; exemption of generating stations from Building 
Acts, &c. 

Lancashire Electric Power (0.— Further powers; exemption of 
engines, fittings, &c., from liability to seizure ; provisions as to 
transfer of orders. 

London County Council.—Powers to supply electricity in 
County of London and portions of Essex, Kent, Surrey and 
Middlesex. : 

London Electric Supply Corporation, Ltd —Extension of area ; 
further bulk supply powera; use of Thames water; exemption 
from London Building Acts, &c. - 

London Electrical Supply Companies.—Additional powers to 
enable existing companies to mutually assist. one another by 
giving or taking supply. [Brompton and Kensington, Cen- 
tral Electric, Charing Cross, West End and City, Chelsea 
Electricity Supply, City of London Electric Lighting, County 
of London, Kensington and Knightsbridge, London Electric 
Supply Corporation, Metropolitan Electric Supply Co., Notting 
Hill, St. James's, South London Electric Supply, South Metro- 
politan, Westminster and Smithfield Markets Companies.] To 
enable any of these companies and the North Metropolitan 
Electric Power Supply Co., the Kent Electric Power Co., and 
the Urban Electric Supply Co. to supply electricity in bulk for 

| mutual assistance. i a 

Macclesfleld.—Lighting powers--Foote & Milne, Ltd. 

Market Harborough.—-Prov. order for the U.D.C. - 

Maryport.—Prov. order to Brush Electrical Engineering Co. — . 

Metropolitan Electric Supply €Co.—Extension of limits for ` 

supply.of energy in bulk and: for other .purposes (Ruislip- 
Northwood, Rickmansworth, Chesham, Eton, Slough, Amer- 
sham, New Windsor, Chertsey, Egham and Thorpe, &c). . 

Mid-Durham.—County of Durham Electrical Power Distribution 
Co. to supply Crook, Willington, Brandon and Byshottles and 
Brancepeth. | 

Neweastle-upon-Tyne Electric Supply Co., Ltd.—-Agreements 
with Newcastle and District Co. and other companies as to 
supply and interchange of electricity and many other addi- 
tional powers. : 

Newport Corporation.—Additional powers as to electricity 
supply ; supply and hire of fittings; protection of fittings from 
seizure ; apportionment of expenses for electric light and tram- 
way undertakings, &c. | 

Pinner, Stanmore, Harrow Weald and Edgware.—Lighting 
powers to Northwood E.L. & P. Co., Ltd. 

Pontefract.—Prov. order to Electrical Distribution of York- 
shire, Ltd. 

Portland.— Prov. order for Urban District Council. 
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Ryton Urban District.—Powers to County of Durham Electrical 
Power Distribution Co., Ltd. 

St. Pancras Borough Council. — Continue, maintain and extend 
their generating stations and othcer-electrical works ; exemption 
from proceedings for nuisance ; enlarge, improve, re-build and 
use refuse destructor. 

Seaham Harbour.—Prov. order to S.M.H. Tramways Syndicate 

—. (13, St. Helen’s Place, E.C.). 

Shoreditch and Stepney.—Application of B.C.’s re supply of 
electricity to and by one another, and toand by any authorised 
distributors in Bermondsey, Bethnal Green, 
Islington and Poplar; joint exercise of electricity powers. 

Shropshire, Worcestershire and Staffordshire Electric 

ower Co.—Further powers; increased capital, extension 
and division of area, fittings free from distraint, agreements 
with Midland Corporation for Power Distribution, Ltd. for 
mutual furtherance of interests; agreements with Kidderminster 
and Stourport E.T. Co., Kidderminster and District E.L. and 
T. Co, or Birmingham and Midlands Tramways, Ltd., for 
Amalgamation of interests re power supply ; alteration of name 


of company, &c. 

Slough and Datchet Electric Supply Co, Limited.— 
Extension of area; supply in bulk, &c. 

Sonth Metropolitan Electric Light and Power Co., Ltd.— 
Supply in bulk; amalgamation or joint working with electric 
supply companies; agreements with companies and local 
authorities, &c. 

Nouth Wales Electrical Power Distribution Co.— Capital 
powers (re-arrangement and additional; payment of interest 
out of capital during construction). 

Stepney Borough Council.— Supply in bulk by and to the 
Council, and combinations with other Councils for thesc 
purposes. 

Stourport and Kidderminster.—Power to Kidderminster and 
District E.L. & T. Co., Ltd., to supply electricity within these 
urban districts; extension of Kidderminster 1891 order; agree- 
ments with local authorities. i 

Sunningdale and District.—Prov. order to Foote & Milne, Ltd. 

Surbiton U.D.C.—Various powers. in connection with tbe elec- 
tricity supply undertaking ; supply of fittings, exemption from 
distress, &c. 

Swanage.—Prov. order to Bournemouth and Poole Electricity 
Supply Co. 

Thames Harbour (Board of Commissioners).— Construction of 
dam, locks and weir at Gravesend; powers to generate elec- 
tricity for purposes of the works, and to supply electrical 
energy ; also to use overflow waters for power house, turbines 
and other works. 

Tiverton.—Provisional order for National Provincial Electricity 
Corporation, Ltd.; Repeal of 1890 order. 

Todmorden Corporation.— Powers to refuse electricity supply in 
certain cases, &c. 

Twickeuham and Teddington Electric Supply Co., Ltd.— 
Exercise by this company or Edmundson’s Electricity 
Corporation, of powers and exemption of Hampton and 
Teddington U.D.C.’s under 1901 E.L. orders; further powers 
as to eupply of electricity in various districts. 

Uxbridge and District Electricity Supply Co.—Extension of 
area to include Hanwell and part of Eton, Beaconstield, 
Amersham and Watford. 

manage an District.—Prov. order for Wantage Engineering 
Co., ] 

Watford.— Electric lighting powers for Watford Gas and Coke Co. 

Wealdstone.— Prov. order for North Metropolitan E.P.D. Co. 

Wembley.—Prov. order for North Metropolitan E.P.D. Co., Ltd. 

West London Electric Undertakers? Association.—Powers to 
Westminster, St. James’s, Kensington and Knightsbridge, 
Notting Hill, Metropolitan, Chelsea, Brompton and Kensington 
and Central Electric Supply Companies, and the Hampstead, St. 
Pancras, Hammersmith and Fulham, toassociate with and supply 
one another with electricity ; supply for traction, &c., within 
and beyond areas of supply. Provisions as to transfer of por- 
tions of London Electric Supply Corporation’s undertaking in 
Westminster and Chelsea to St. James’s, Westminster and 
Chelsea Companies. Provisions as to purchase of Central, St. 
James's and Westminster Companies. 

Woodford (Essex ).— Prov. order to National Provincial Electricity 
Corporation, Ltd. 

Workington.—Prov. order to Brush Electrical Engineering 


Co., Ltd. 
Vardley Rural District.— Application of R.D.C. for amendment 
of 1904 order; extension of time ; transfer powers. 


Section II.—Tramway and Light Railway Powers. 


i cela and Farnborough.—Amendment of 1902 and 1904 

rders. 

Altrincham.— Revival of 1904 tramway powers to U.D.C. 

Bath Electric Tramways, Ltd.— Extensions to Light Railways ; 
amendment of 1905 Order. 

Blackpool and Fylde,—Application of B. and F. Light Railways 
Co. for extension of time and other powers. 

Branksome Park and Swanage Light Rallway.-—Baron 
Alington, T. B. Scott and others. 

Buenos Ayres Grand National Tramways Co., Ltd.— Capital 
and other financial rearrangements. 

Bury Corporation.—New tramways within and without the 
borough. 


d and Herne Bay Light Railway Co. - (Extension of 
ime), 


Hackney, ' 


Clayton West and Darton Light Bailway.—(H. Kaye and C. 
Wray—New company). 

Dewsbury Corporation.—Revival and extension of tramway 
powers. 

Fairford and Cirencester.— Application by Lindsey Light 
Railway Syndicate; 84 miles light railway. 

Folkestone, Sandgate and Hythe.—Powers to Sandgate and 
Hythe Electric Co., Ltd., to acquire existing tramways and 
construct new ; transfer of electric lighting orders, &c. 

Fo)kestone, Sandgate and Hythe.—New company to construct 
tramways in Folkestone, Sandgate, Cheriton and Hythe. 

Halesowen Light Railways.—-(Transfer of order, &c.), Empire 
E.L. and Power Co., Ltd. 

Haslingden Corporation.--Tramways electrification; further 
electric lighting powers, hiring out fittings and exemption of 
same from distress, removal of obligation to supply “ standby " 
consumers, &c. 

Huddersfleld Corporation.—New tramways; further provisions 
as to electrical undertaking. 

Kingston-üpon-Hull Corporation.— Additional tramway powers; 
supply of electricity outside the city. 

Llanelly and District Light Railways.—L. & D.E. Lighting - 
and Traction Co. Powers for electric lines; overhead wires; 
agreements as to supply of electricity by other undertakers. 

London Southern Tramways Co.—Electric traction powers; 
and as to purchase of electric energy from existing undertakers. 

London County Council.—New tramways in London and Middle- 
sex; agreements with Corporation re Blackfriars Bridge ; aban- 
donment of tramways; deviation and abandonment of portion 
of subway ; laying temporary raised rails during construction 
of tramways. 

London.---Powers to Corporation to widen Blackfriars Bridge; 
construction of tramway and other works. 

London United Tramways (1901) Co.--New tramways in 
Middlesex and Surrey.. : 

Macclesfield and District.—New company; tramways in the 
county of Chester; running powers over other tramways. 

Manchester Corporation.—Various tramway constructional and 
incidental powers. 

Mansfield and District Light Railway Co.—Extensions in 
county of Nottingham; abandonment of part of powers; 
financial provisions. . 

Middlesbrough and West Hartlepool Light Railway.—(C. S. 
Watson and C. E. Straker). 

Middlesex County Council.— Various light railways. 

Middlesex County Council.—Tramway in Edgware Road ; lease 
to Metropolitan Electric Tramways, Ltd.; agreements with 
N. Metropolitan E. P. S. Co. as to supply of power. 

Neweastle-upon-Tyne Corporation.—New tramways; exclusive 
right of user. 

North Metropolitan Tramways Co.—Dissolution of company 
and surrender of lease, &c., to L.C.C.  — 

North Wales Central Light  Rallway.— (Lindsey Light 
Railway Syndicate, Ltd.) 13-mile line from Mawddwy to 
ves dure io 

Nottinghamshire and Derbyshire Tramways Co.— Extension of 
time ; motor-omnibus and other powers. 

Oldham and Saddleworth District Tramways.— Abandonment 
of undertaking and dissolution of company. 

Ossett Corporation.—Revival and extension of tramways powers. 

Oxford Corporation.—' l'ramway and motor-omnibus powers. 

Porimadoc, Beddgelert and South Snowdon Ratlway Co.— 
Two extensions at Carnarvon ; also amendment of 1905 Act. 

Preston, Chorley and Horwich Tramways Co.—Extension of 
time ; abandonment of part of authorised line ; sale of part to 
Wigan Corporation ; carriage of goods ; street lighting, &c. 

Rochdale Corporation.—Tramway powers. 

Romford and District Tramways.—New company to take over 
powers of the Empire Elcctric Light and Power Co., Ltd. ; 
extension of time; agreements with authorities as to supply of 
electricity. 

South Lancashire Tramways Co.—Extension of time for land 

| urchase and tramways completion. 

Southport and Lytham Tramroad Co.—Extension of time for 
construction of Southport Corporation Tramways. 

Wallasey Tramways and lmprovements,— New tramway 
powers for U.D.C.; supply of electricity in bulk for railways 
and tramways; exemption of electric lighting fittings from 
distress, &c. 

Warrington and Northwich.—Application by Warrington and 
Northwich Light Railways Co. for extension of time. 

West Cumberland Electric Tramways Co.—Extension of time 
for tramways and electricity supply ; transfer of, and appli- 
cation for, prov. electric lighting orders; manufacture and 
supply of waste gases and products. 

West Yorkshire.—New company to construct tramways and tram- 
roads ; take over certain powers from Huddersfield Corporation ; 
power to run over Halifax and Huddersfield manicipal lines. 


Section I1I.—Electric Railway Schemes. 


Baker Street and Waterloo Railway.—Deviation railway and 
subways in Paddington; abandonment of part of authorised 
railway and subway. - 

Cork City Rallways.—New company to construct and work 
electric railways, taking supply from Cork Electric Tramways 
and Lighting Co., Ltd. 

Cork Link Railways.—New company to run railways to be 
worked electrically ; obtain electricity from Cork E.T. and 
Lighting Co. . 
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Great Northern Railway Co.— Contribution to cost of generating 
station erected by Great Northern and City Railway Co., and 
agreements with that company. 

Hammersmith, City and North-East London Railway.—New 


company to construct railways in London and Middlesex ; - 


agreements with Central London, North-West London, and 
other companies. : 

London and South-Western Railway Co.—Taking over Waterloo 
and City Railway Co. ; provisions as to sale and distribution of 
surplus electricity manufactured by company to lessees and 
tenants of the company. 

London Outer Circle Rallway.—Construction of railways in 
Middlesex and Essex; land for generating stations; agree- 
ments and traffic arrangements with many railway companies. 

Mersey Railway Co.—Omnibuses and motor-cars ; provisions as to 
interest on debenture stocka, &c. 

Metropolitan District Railway.—New railways in London and 
Middlesex; electric working of West London Railway, and 
numerous other powers. 

Metropolitan Railway.—Extension or enlargement of limits of 
la deviation for the improvement of Baker Street 
Station. 

North and South Shields Electric Railway.—Revival and 
extension of powers for purchase of lands and extension of 
time ; additional capital. 

North-East London Railway.—Amendments of Act 1905; addi- 
tional lands and capital ; powers as to payment of interest, &c. 

North-West London Railway Co.— Underground railways, Pad- 
dington, Marylebone, Westminster, Hampstead, Willesden 
and Hendon, agreement with Metropolitan Electric Tramways, 
Ltd., and with North Metropolitan E.P. Supply Co., &c. 


Section IV.— Miscellaneous. 


Channel Ferry Railway and Quay (Dover).—Agreements 
with and powers to Corporation of Dover as to supply of 
electricity. 

London and Brighton Motor Way.—New company ; land for 
generating stations for lighting motor way and carriages, 
stations, buildings, works, &c., of the company, and to motor- 
cars using the way ; to grant power to others to lay conduits or 
pipes for electricity, telephone, telegraph and other purposes. 

London County Council (General Powers).—Supply of elcc- 
trical apparatus and fittings by metropolitan boroughs. 

Metropolitan Pneumatic Despatch Co.—Establishment of 
system of tubes, cables, generating stations. 

Post Office Sites. —(Postmaster-General.) 


“ 


NOTES ON THE STANDARDISATION OF 
FUSES. 


By ALFRED SCHWARTZ, 


THE fuse in this country is considered by most engineers to 
be a tricky and unreliable piece of apparatus; it is often 
spoken of as if it were on the point of being superseded by 
the circuit-breaker—presumably in all sizes—and in general 
it is regarded by the up-to-date man asa legacy from the dark 
ages (1.e., the transition period between the gas age and the 
era of electricity), and further, he considers that while it has 
to be tolerated as a necessary nuisance, it is entirely unworthy 
of the care and attention that he lavishes npon other portions 
of his electrical equipment. 

For this state of things we have only ourselves to blame ; 
we make our fuses of all sorts of metal, of various lengths 
and dimensions, we place them vertically or horizontally at 
will, connect, them sometimes to small and sometimes to 
heavy términals, arrange the wire in contact with porcelain 
for the whole or & part of its length, or have it free in air 
from terminal to terminal, or surround it with incombustible 
powders of various sorts. We do all these things daily, and 


have done them these past 15 years, with the result that, up. 


and down the country, the fuse is deservedly vituperated for 


ite unreliability ; is it not time, therefore, that we turned - 


our attention seriously to its standardisation ? 

We are all concerned with the competition of gas, and we 
labour the point as to relative cost per candle-power-hour, 
largely forgetful of the other advantages of electricity, of 
which safety is not the least important. 

Whenever a fire takes place on premises in which the elec- 


tric light has been installed, it is in the first instance invariably - 


attributed by the lay Press to“ the fusion of the electric 
wires," In most cases, however, it is ultimately traced to 
the gas or heating arrangements, but it is none the less our 
business to ensure the safety of the electric system by a well 


considered system of fuses, so arranged that their abuse shall 
be made as difficult as possible, and that their overload 
capacity shall be of a predetermined value. 

Before considering in detail the various points in con- - 
nection with fuses in which standardisation appears to be 
desirable, we must clearly recognise that no amount of 
standardisation will prevent wilful and determined tampering 
with a fuse. Careful standardisation will, however, reduce 
this danger to a minimum, by the selection of a form of 
terminal which will render its misuse as troublesome as 
possible ; while at the same time the ability to obtain from 
any dealer’s stock the standard fuse required would render 
the legitimate replacement of the fuse far easier than it is at 
present. 

Let us now briefly consider seriatim the particulars in 
connection with which standardisation would be advan- 
tageous :— 

Length of Break.—The.fire risk in connection with fuses 
Should be greatly reduced, first, by standardising the 
length of break not only for various circuit voltages, but also 
for various carrying capacities. 

The sudden breaking of a heavy short-circuit current by 
a fuse produces an inductive pressure rise which may be very 
many times that of the line voltage. "This is brought about 
by the collapse on breaking of the magnetic field due to the 
short-circuit current ; this current if limited only by the 
resistance and self-induction of the circuit would reach a 
very high value—possibly from 5,000 to 10,000 amperes 
on an ordinary service fused for 50 amperes. If the circuit 
is properly fused, however, it will be opened before the cur- 
rent has had time to mount to the value named above, and 
the short-circuit current would in the case named be limited 
to about 1,000 amperes. "The greater the capacity of the 
fuse the longer it will take to melt on short-circuit, and in 
consequence the pressure rise will reach a proportionately 
greater value. A standard increase in the length of break 
with increased carrying capacity should therefore greatly 
reduce the chances of the persistence of the arc and conse- 
quently the fire risk. 

Short-Circuit Service.—The term short circuit is a relative 
one, and the effects which one may get on a consumer's 
premises connected to a large network are very much less 
severe than those obtainable on the station bus-bars. Some 
discrimination should therefore be used in standardising, in 
order to avoid throwing on the general consumer the 
burden of the greater cost necessary for a fuse to withstand 
station conditions. Possibly two classes might be formed, one 
for fuses (usually of large carrying capacity) to withstand 
the severe conditions of a true short circuit, the other for 
fuses (usually of small carrying capacity) for use on circuits 
of a non-inductive character and of moderate resistance, such 
as one usually finds in connection with house installation 
work. Asan alternative, some mean condition between these 
two might be specified in connection with the tests on short 
circuit with which the fuses would have to comply. 

Material of Fuse.—]It would appear desirable to specify 
the material shape and arrangemeut of the fuse metal to 
meet the requirements of circuits which are capable of bear- 
ing.different amounts of overload. For instance, an ordi- 
nary lighting circuit can usually safely withstand an over- 
load of 100 per cent., and it is not desirable on such a 
circuit that the fuse should come into operation with a less 
excess current than that named; fuses arranged and rated to 
meet these conditions might be termed “insensitive " fuses. 
Arrangements might, however, be made for a further class 
or classes which would operate with excess currents of from 
10 to 50 per cent., and which might be termed “ sensitive 
fuses.” Generally speaking, fuses of large carrying capacity 
would be’placed in the latter class. Other points to be con- 
sidered in connection with the choice of metals are :— 


1. The degree of purity obtainable commercially. 

2. Resistance to oxidation at the temperature of normal 
working. 

3. Freedom from the formation of an oxide skin of sufficient 
strength to hold up the metal when molten. 

4. The non-arcing properties of the metal vapour. 

5. The characteristics on disruption as to the formation of 
heavy vapours, the degree of scattering of the molten particles of 
metal, and their condition as to temperature, &c. 

6. The contact difference of potential between the fuse metal and 
the terminals. ' 
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7. The coefticient of expansion of the fuse metal relative to that 
of the terminals or binding screws. 
8. The form in which the metal is available, whether in wire or 
strip, and its capability of being soldered satisfactorily. 


Rating—The normal fusing current for the materials 
sanctioned should be carefully determined for the requisite 
ranges and the fuses stamped with the normal carrying 
capacity, and fusing current and **sensitiveness" expressed 
as the percentage overload at which fusion takes place, the 
overload being reckoned as excess over the normal carrying 
capacity. The time should be specified within which the 
fuse must blow when started cold with the specified over- 
load ; this time will, of course, vary with the capacity of the 
fuse, and will be greater for enclosed fuses than for the open 
type. 

Testing.—Arrangements should be made for standardising 
the conditions and details of the following tests :— 


1. Normal fusing current. 

2. Short circuits. 

3. Arcing on fusion with currents slightly in excess of the normal 
fusing current. 

4. Temperature rise for enclosed fuse covers. 

5. Insulation between partea. 


The normal fusing current for a wire may be defined as 
the minimum current required to fuse the wire in such a 
time interval as shall be necessary for the wire to have 
attained its maximum steady temperature. In order to 
obtain accurate results, sufficient time must be allowed for 
this to occur; for open type fuses a method of procedure can 
be detailed which will ensure this, but for semi-enclosed and 
enclosed fuses the time interval necessary to bring them up 
to a given temperature will. depend upon the special 
environment of the wire. 

Enclosed fuses are necessarily more expensive than those 
of the open type, and this has led in the States to their 
employment without protecting cabinets or covers; it is, 
therefore, necessary that the temperature rise of the 
cartridge should not be so great as to cause charring or 
possible firing of its material or the ignition of any inflam- 
mable material that may be in its vicinity. "Thetemperature 
rise thus specified will, of course, refer to the fuse when 
carrying the current for which it is rated, and not after 
short circuit. 

This latter condition should be safeguarded by a test to 
ensure that no molten metal is ejected, or sufficient flame to 
ignite easily inflummable material on or near the cut-out 
when only one fuse is blown at a time on short circuit. 


Contacts —There are as a rule two sets of contacte to be | 


considered :— 


1. The contact between the fuse wire or strip, and the end plate 
or ferrule of the holder or cartridge. 

2. The contact between the end plates or ferrules of. the holder 
and the clip jaws or terminals of the fuse block. 


In some fuses of the open type for fairly large currents, 
where the strip employed is of sufficient strength, it is forced 
edgeways between the spring terminal clips by means of an 
insulated grip handle, which can be removed when the fuse 
strip is in position, thus obviating one of the sets of contacts 
mentioned above. 
holders in the enclosed type, the fuse metal is usually soldered 
to the end caps, while in the open type it is usually held 
under a screw and washer. Where the fuse metal has 
approximately the same coefficient of expansion as the 
terminal, not much trouble is experienced, particularly with 
strip, but where the expansions are different, flattening of 
the wire may occur, and a loose contact will be developed. 
Where one of the metals is highly electro-positive to the other, 
local action will take place in damp situatiogs, with 
consequent corrosion at the contacts. The form of contact 
between the fuse holder and the fuse block requires careful 
consideration ; the knife blade and spring clip seems the 
must promising, as it is simple in construction and avoids 
the use of screwdrivers for replacement or disconnection, and 
it will, furthér, not become loose under working conditions. 
The only point against it is that it rather lends itself to 
abuse by the substitution of a strip of metal or wires in 
place of the fuse holder, but. this could doubtless be over- 
come by a suitable arrangement of the block and terminals. 

Spucng.—The regulations under this head should include 
the specification of the minimum distapce separating metal 


With regard to the contacts on the 


parts of opposite polarity for ranges of fuses of various 
Carrying capacities and voltages. The spacing of the fuses 
should also be detailed, so as to secure a minimum distance 


. between terminals of the same polarity, to allow of safe and 


easy handling. For fuses of the open type, incombustible 
septa of insulating material should be fixed between the fuses 
to limit the spread of the molten metal ; the arrangement 
should also be such as to prevent accidental short circuit 
between live metal parts of opposite polarity. Open type 
fuses should preferably be arranged horizontally rather than 
vertically, as the arc is less likely to persist ; the normal 
fusing current will, however, be increased by about 
9 per cent. . l 

Classification.—Fuse-holders and blocks must be arranged 
so a8 to prevent the use of a fuse of a given capacity in a 
block intended for a fuse of lower carrying capacity. They 
should also be arranged so that they can only be used on 
circuits of the voltage for which they ure designed. This 
question of the non-interchangeability for current and voltage 
will require careful handling, and it may perhaps be found 
desirable to limit the interchangeability of the fuse by means 
of a specially profiled attachment to the terminals or holders 
which could be fairly easily changed by an authorised person 
should the necessity arise for increasing or decreasing the 
carrying capacity or voltage of the circuit concerned. Such 
systems are in vogue in Germany in several forms, and they 
seem to work satisfactorily. In the United States this non- 
interchangeability has been secured by varying the distance 
between the terminals and by allowing a fairly wide variation 
in current-carrying capacity for a given length between ter- 
minals ; for instance, with enclosed fuses the range of current- 
carrying capacity for given lengths between terminals is as 
follows for circuit voltages up to 250 :— 


Rated capacity. Distance between contact 


Amperes, clips. Inches. 
0—2 ... To be reported on later. 
3— 30 "T aoe T. 1 
31—60 oP — yis 1i 
61—100 eus m" wae 4 
101—200 ies $e sks 4} 
201—400 ste ie m 5 
401—600 2 pity 6 


Similar ranges of capacity are allowed with increased 
distances between the clips for voltages between 250 and 
600. 

Marking.—The fuse holders or fuses should be’ plainly 
marked with the name or trade mark of the maker, together 
with the voltage, normal fusing current, and rating for 
which they are intended, and the standard with which they 
comply. | 

It is impossible in the space at our disposal to do more than 
indicate as above the lines upon which, in our opinion, the 
standardisation of fuses should proceed, but we hope in sub- 
sequent articles to deal in some detail with the arrangements 
in vogue on the Continent and in the United States in con- 
nection with this subject. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Regenerative Control. ! 


I am sorry to find, notwithstanding all that I have 
written in explanation of regenerative motors, that a gentle- 
man of Mr. Crane’s education and ability should still be 
living in a state of Egyptian darkness. 

It is interesting to note that he takes the opportunity to 
modify two of his previous statements, but as he hides him- 
self behind a nom de plume, he might quite gracefully have 
provided the whale with a much larger complement of 
saloon passengers than is represented by the two moieties of 
Jonah now on board without landing tickets. 

In explanation of the mental problems with which your 
correspondent is wrestling, I have to say, quite apart from 
the fact that they have no existence outside his brain pan, 
that the whole of his letter is based on the logical fallacy of 


if 
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arguing from the particular to the general. In effect, he 
says, because I cannot design a shunt motor to produce a 
certain result, therefore nobody can. If he had put it the 
other way about, his position would have been invulnerable. 
* No one can design a shunt motor to produce a certain 
result, therefore I cannot," but then he would have had to 
commence by proving the universal negative, which reminds 
me of Gilbert's delightful way of solving this almost 
impossible problem—W hat, never ? Well, hardly ever ! 

In the first place, a regenerative traction motor is not 
designed on the same lines as an ordinary shunt motor, but 
it is designed to give the same field as tlie same motor series- 
wound, at rated load. At this point the saturation curve is 
so nearly horizontal that extra ampere-turns produce very 
little effect. 2 


In the second place, the heating of the shunt field at full: 


load is scarcely worth consideration, because this condition 
lasts only for a` few seconds, and thereafter the current in the 
field is reduced to less than half and the heating to less than 
one-fourth. 

It will, perhaps, assist Mr. Crane if I tell him that all 
the regenerative motors now working are running side by 
side with the same pattern of motor, series wound, and 
doing the same duty ; it is obvious, therefore, that they do 
not *transcend the laws of nature." Further, there are no 
troubles with the shunt field and no **kicking coils or 
other complications " are employed to minimise them. 

Incidentally, the error into which your correspondent has 
fallen, explains exactly the difference between the present 
Successful regenerative system and previous failures, viz., that 
in all former attempts an ordinary shunt field was employed, 
whereas, in the new system, the maximum field is practically 
as strong as that obtained inthe series motor. 

Mr. Crane says: "It is not, however, the facts which 


have been published that trouble me so much as those which . 


have not." The ordinary reader will imagine from this that 
I am suppressing some material information; I think, 
therefore, it is due to me that Mr. Crane should give some 
indication of the nature of the unpublished facts to which he 
alludes. 


London, S.W. 
November 27th, 1905. 


John S. Raworth. 


P.S.—Regenerative motors are often called shunt motors, 
though this description is inaccurate. They are actually 
separately excited motors, but when regenerating they are 
shunt dynamos. 


A Chance for Motor-Cyele Makers. 


I am enclosing a page taken from the current issue of the 
Motor. I think the paragraph I have marked would interest 
your readers. Comment is needless. 

What Next. 
VACANCY for pupil in electricity works, new motor-cycle taken 
as premium. Box 733, care of the Motor. 


' In re Atkinson v. Schmahl. 


My attention has becn called to the report of the pro- 
ceedings in the action of Atkinson v. myself, appearing in 
your issue dated November 24th. 

Your report is, I think, somewhat liable to mislead your 
readers. 

The contention of the plaintiff was, as you state, that a 
partnership which at one time existed between us had never 
` been dissolved : my contention was * that it had been dis- 
solved," and this was the issue which the Court had to 
decide. There never was any question between us as to Mr. 
Atkinson being entitled to the return of his capital, and 
before his counsel had concluded his opening statement, an 
offer was made by him to accept the return of his capital and 
to give up all other claims. 

This offer I accepted, it being the same offer which I 


myself had made before the proceedings had commenced . 


(nearly a year ago), and we agreed that each of us should 
bear our own costa. 
My leading counsel, Mr. Eve, K.C., M.P., I think, made 


Steel Conduit Co., Ltd., we only 


the matter quite clear in his address to Mr. Justice Swinfen 
Eady. 

In justice to Mr. Atkinson and myself, I trust you will 
find space in your valuable columns to publish this letter. 


A. Schmahl. 
London, W., November 27th, 1905. - 


In re L. M. Waterhouse and Patent Acts. 
Patent No. 28,632 of 1903._ 


With reference to the report of the petition brought in 
respect of the above patent against our clients, the Simplex 
wish to add that, on the 
advice of Mr. Fletcher Moulton, K.C., and Mr. A.J. Walter, 
we have already given notice of appeal, and that the order 
was suspended in the meantime. Prior proceedings had 
been taken for the revocation of the Bayliss patent referred 
to, at the instance of our cliente, and the petitioners in the 
present case then consented to the order being taken against 
them, whereas the validity of the above patent was sup- 
ported by such well-known experts as Mr. Swinburne and 
Mr. Darnes. 

Glynne Jones & Co. | 


London, W.C., November 27th, 1905. 


Re Coloured Cables. 


With reference to the letter from your correspondent 
“H.C. H.” in last week’s issue, we beg to advise you that 
cable manufacturers -would have no difficulty whatever in 
supplying & third colour, such as green, if they experienced 
any demand. ` | 

The fact that only two colours are stocked points, we 
submit, to the absence of any general trade requirements for 
a third colour. 

W. T. Glover & Co., Ltd. 
E. L. BaDDBLEY, Secretary. 

London, S.W., 

November 29th, 1905. 


A Death Trap. 


In your issue of the 17th ult., under the above heading, 
I cannot say that I at all agree with ** Tin-Tack " ; he makes 
no mention of india-rubber mats, or a telephone by which to 
get assistance, and these surely must have been there. In 
regard to the “ Chief's" expression, I cannot help thinking 
that he must have had cause to use the words he did. 


C. E. H. E. 


[Too much weight should not be attached to the words 
attributed to the “chief.” Most likely they were jocular— 
certainly they could not have been meant to be taken 
scriously.—Eps. E.R. ] 


Ae in m pat 


The letters that have appeared in your columns for the 
past two weeks have given mè courage to bring to the notice 
of your readers my experience of work in a private gene- 
rating station. 

This station is, say, 450 KW. capacity, and runs on the 
average 14 and 15 hours per day, during which time I am 
supposed (as chief) to put in at least 123 to 13 hours. 

I have an assistant, it is true, but he is only a wireman, 
and as he spends most of his time on work outside the 
station, he is not of much use to me. 

The only tools provided are a set of spanners, a few cold 
chisels, and one 14-in. rough file; at least, I conclude it 
was rough when new, but that must be many years ago. 
All the other tools I'm expected to find myself. With the 
tools provided (and my own) I am expected to do all sorts 
of repairs and fitting, from filing up brushes with the afore- 
mentioned 14-in. file, to making joints on the steam range 
with scrap bolts (or bolts that ought to be scrapped). 

Now, as I have had 12 years’ good general experience in 
nearly all branches of mechanical and electrical engineering, 
and only fell out of a good job by the winding up of the 
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firm I was with, I hardly think I can be called a “shift 
engineer "' working for experience, as “ Eight Bells” and 
others would no doubt try to call me. - 

I should like to mention that the wage I am getting is 
under 37s. weekly, and the reason I have to work for this 
low wage is because it was the only job I could obtain at 
the time, and as I lave à wife and family depending on me, 
I am forced to do something. 

I hope this letter will give others a gentle hint that 
sometimes a man must work for a low wage, because it is the 
only wage he can get at the time. 

hen one comes to look at any generating station and 
the amount of damage that could be caused by carelessnesg 
or inexperience, I say it is essential that only efficient men 
should be employed, and that they should be paid a fair 
wage, 


Rough File. 
—— P 

If you will extend to mé your courtesy once again, I 
Should like to reply to the criticisms that my letter in your 
issue of November 17th has called forth. 

First, let me tender my sincere thanks to Mr, Lutken for 
his sympathetic letter, which is so ful] of sound common- 
sense, that I fee] it, wil] appeal to all those working in k.H.T. 
stations, who realise that, unlike cats, they only have 
one life to lose. “I am also greatly obliged for this gentle- 
man’s advice, and would recommend a careful Consideration 
of it by those who, like myself, are through force of circum- 
stances, and nof for « experience,” working in similar 
“death traps." l 

Letter No. 2 by “ Tin-Tacker " ig truly wonderful. 
most amusing, and is evidently written by a workman who 
has acquired a little knowledge, and uses it entirely for 
vituperation. This, however, is not the eubject under dig- 
cussion ; but on one point I should Jike to enlighten him, 
viz., soiled hands. As I have served my time, both in 
mechanical and electrical wor shops, and have held positions 
as varied as mains engineer and stoker on a tramp steamer, 
I am not afraid of soiled hands and dirty shirts. — «Tj. 

acker's " last remark re instructions, &C., is too silly for 
comment. | 

The letter by « Eight Bells ” is a sort of luke-warm affair. 
. He talks about the influx of men like myself keeping wages 
down, but he must remember that even though several of 

us are gentlemen by both birth and education (not the Board 
School education of « Tin-Tacker 7) Many of us are in ver 
poor circumstances and are compelled to accept the half loaf, 
or nothing. 

I am much obliged to Mr. Ewer for his mention of the 
E.T.U. 

In conclusion, I do not mean to drop the cudgels yet, and 
if I find I cannot rouge interest enough in the readers of 


I mean to drive my point home about, this callousness and 
utter disregard of human lives. 


Tin-Tack, 


=- ees 


ADDRESSES WANTED.—A correspondent wants to know the 
address of the I nternational] Telegraph Construction Co., of 
London and New York. 


We should be obliged if Mr. J. G. 
forward hig address.— Eps. E.R. 


———— 


LEGAL. 


Halliwell would 


BRITISH ELECTRIC TRACTION Co., LTD., AND CROYDON 
CORPORATION. 


THIS case, relating to the Croydon and district electric tramways, 
was before Mr. Justice Farwell in the Chancery Division of the 
High Court on Friday. The award made by the arbitrator was in 
the form of a Special case, and related i 


K.C., for the Corporation, said he had arranged that the questions 
in the case should be considered in a certain way. 

Mr. WARMINGTON said he did not see why it should not be stated 
that the award was in favour of his clients, the Croydon Corpora- 


tion; and, as he understood it now, the opposition to the award 
had been Withdrawn, 


THE ELECTRICAL REVIEW. 


[Vol. 57. No. 1,462, DECEMBER 1, 1905, 


His Lonpsurr : The parties agreeing that tho questions should 
be answered in the negative, the only order I Shall make is the 
sts - 


WALKER t. THE INGLETON ELECTRIC LIGHT AND Powrn 
Co., LTD., AND OTHERS, 


IN the Chancery Division of tbe High Court, before Mr. Justice 
Swinfen Eady, on Saturday, Mr. A. Grant applied on behalf of the 
plaintiff for the appointment of a receiver and manager. He 
stated that this was a debenture-holder’s action. The defendants 
did not appear, but one of the defendants consented, and counsel 
produced a consent brief. 

His Lonpsurp: Are you in a position to take judgement ? 

T said there was some doubt on that point. The action 
asked for the appointment of a manager, and the company was in 
the nature of a statutory one. There was some doubt whether the 
Court could Appoint a manager. 

After heari authoritics on the point, 
His Lorpsurp appointed a receiver, and said the action must 
go on. i 


Liberty was given for the receiver to act at once. 


——— MÀ 


In re LETTERS PATENT No. 14,006 or 1908, GRANTED TO 
J. N. ALSOP, AND THE PATENTS, &c., ACTS. 


THis case came before the Court of Appeal, composed of Lords 
Justices Vaughan-Williams, Stirling and Cozens-Hard y, on Saturday, 
9n an appeal by the Owners of the patent from a decision of Mr, 
Justice Buckley in the Chancery Division. 

Mr. Haldane, K.C., Mr. Boustield, K.C., and Mr. J. G. Graham 
appeared for the appellants, and Mr. Fletcher Moulton, K .C., Mr. 
Astbury, K.C., and Mr. A. J. Walter for the respondents. 

It appeare » from the statement of Mr. Haldane, that the 
question to be decided arose OD a petition for revocation of the 
patent, which was for a new process of purifying flour by means of 
electricity, and thus increasing its nutritive qualities. The machine 
By means of the first a powerful current 
Was passed through air, altering its chemical qualities, and the air 
80 treated was then passed into another machine, where the flour 
The process was said to be one of 
The owners of the patent recognised 


_ that some of the clauses of the specification, as they now stood, were 


invalid, and they asked Mr. Justice Buckley for leave to apply at the 


was not to disclaim, but to correct the 
Specification by striking out incorrect statements, and leaving 
i The real invention 


would not produce the result claimed, and therefore he wanted to 
disclaim i 

not a disclaimer; it would leave the process just where it was, and 
i What the patentea 


applicants might have time to appeal from his present order, should 
they so desire. The learned counsel said, if the decision in the 
Court below were upheld, they must go to trial with a bad claim in 
their patent. 


The hearing was adjourned till Wednesday. 
—————— 


LLovps v. Tur MARCONI INTEB-MARINE COMMUNICATION 
Co., Lrp. 


THIS case came before Mr. Justice Kekewich in the Chencery 


Division on Saturday. 


Mr. P. OGDEN LAWRENCE, K.C., for the plaintiffs, said that terms 
had been arrived at. Th 


His Lonpsnr» said he Saw that was so. 

Mr. WaRMINGTON, K.C., for the other side, said it had taken a 
to settle the matter, and he thanked his 
Lordship for the opportunity given the parties to arrive at an 


arrangement, 
———  — 


THE CORPORATION OF SWANSEA v, THE NATIONAL TELEPHONE Co. 


In the Court of Appeal, before Lords Justices Vaughan-Williams, 
Stirling and Cozens-Hardy, on Saturday, Mr. R. J. Parker stated 
that appeal in this case was pending before their Lordships. It was 
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a very urgent matter. The action was decided some time ago, and 
execution was stayed on certain terms. "The action was brought by 
the Corporation of Swansea, which had instituted a telephonic 
system in the borough. The National Telephone Co. had already a 
system there. Under the Act of 1899, on certain conditions and 
terms there was the right of inter-communication between the two 
systems. The action was brought to establish that right, and the 
Corporation succeeded. The appeal was from that order. Execu- 
tion under the order was stayed on the terms, and the throe 
exchanges were to be connected and the inter-connection was only 
to be used for the local traffic in each case. The Corporation's con- 
tracts were all coming to an end, and would have to be renewed 
in January, and unless they could get this point cleared 
up before then, it was probable that the  Corporation's 
subscribers would not take the risk of another year, but 
would subscribe to the National Telephone Co. instead. 
It was important from the point of view of the Corporation in 
Swansea that this point should be decided so far as the Court of 
Appeal could decide it, before the end of the year. He understood 
' that if their Lordships would take it any date after December 11th, 
the other side would not oppose that being done. 

It was ultimately arranged that the case should come into the list 
on December 11th. 


-— Ce 


PARTNERSHIP DISAGREEMENT. 


AT the Colne County Court on 25th ult, before his Honour 
Judge R. Watson, George Hartley Schofield, electrical engineer, of 


Railway Terrace, Brierfield, sued George Hargreaves, ex-chairman - 


of the Brierfield District Council, for £12 10s. There was a 
counterclaim for £49. Mr. Ogden, for plaintiff, stated that on 
December 15th, 1904, the defendant’s son approached plaintiff with 
a view to the latter entering into partnership as electrical engineers. 
Plaintiff was not prepared to invest any capital, but became a 
partner. Subsequently, it was agreed to take a young man, named 
Foulds, as an apprentice at a premium of £25 for three years. The 
partnership was eventually dissolved, and Foulds obtained judge- 
ment against plaintiff for the £25, the defendant’s son having gone 
to America or Canada. His Honour gave judgement for £12 10s. 
for the plaintiff, and for £24 10s. for the defendant on the counter- 
claim, which was for money lent the firm by defendant, and ordered 
defendant to pay the costs of both actions. 


FAvEBSHAM CORPORATION v. E. KNOWLES. 


AT the Faversham County Court last week, Judge Shortt heard a 
case in which defendant, an E.L. consumer, and à former member 
of the. T.C., was sued for £5 1s. 6d., due for current supplied and 
rent of meter. Jt appeared that during the quarter ending 
June 30th, 1905, the defendant consumed 240 units, for which a 
charge of 5d. per unit |was made according to the scale in vogue. 
The defendant paid £4 15s. 8d. into Court, this representing 251 
units at 44d., and meter rent. Mr. Knowles, who conducted his 
own case, contended that in order to benefit by the lower rate he 
could charge himself for more units than he had actually consumed. 
The Council's scale of charges was: 6d. per unit to consumers of 
75 units per quarter; 5d. per unit for over 125 units; and 4jd. 
per unit for over 250 units. Had defendant consumed 251 units, he 
would have had to pay £4 15s. 8d., but as he only consumed 240, he 
had to pay 5s. 10d. more than that sum. The Judge said the 
position was very curious, and it would be well if the regulations 
were altered to meet such a case, but it was pointed out that if the 
defendant’s request had been entertained, the Town Council would 
have all the consumers doing this, and it would mean a loss. 
Defendant alleged that the meter was taken in the morning, 
whereas the quarter ended at midnight. But for that he would 
have consumed over 250 units. This was denied, and it was urged 
that the difference of time in reading the metcr between the 
previous quarter was to the defendant’s advantage. It was also 
pointed out that with all his lights on, defendant could not have 
brought the total of units to over 250 up to midnight. The Judge 
said that possibly in future the Corporation would make some change 


in the regulations to provide that when a consumer consumed 


almost the 250 units and was willing to pay for 250, he might be 
entitled to the 44d. charge. At present it was not so. He had 
simply to interpret the dry law, and plaintiffs were entitled to the 
58. 10d. in addition to the sum paid into Court. 


PRIVATE WIRE AND TELEPHONE INSTALLATION Co. n 
Portman & Co. 


THIS adjourned action was heard by Judge Woodfall at the West- 
minster County Court on Monday. The former hearing was reported 
in our issue of November 10th. The plaintiffs sought to recover 
the sum of £30 rent of private telephone. The defendants counter- 
claimed for alleged breaches of contract from 1901 up to 1905, but 
his Honour excluded the years 1901-2, and the counterclaim was 
amended to date from April, 1903, which was the date the contract- 
ing department was purchased from the Consolidated Telephone 
Manufacturing Co. by the plaintiffs. 

The plaintiffs were represented by Mr. W. O. Hodge, and Mr. H. 
Simmonds appeared for the defendante. - 

It appears tbat plaintiffs parchased the contracting department 
of the Consolidated Telephone Manufacturing Co. In 1901 an 
agreement was entered into between that company and the 
defendants, under which it was agreed that various private tele- 
phone wires should be erected between the ofħices occupied by 


the defendants at No. 8, John Street, 110, Stránd, 97, Regent: 
Street, and 2, Sussex Mansions, Maiden Lane. The rental for the 
wires which were installed, was paid at the usual intervals by the 
defendants, to the Consolidated Telephone Manufacturing Co., and 
subsequently to the plaintiffs as their successors. However, in 
March last, the defendants refused to pay rent, and now pleaded 
that the plaintiffs had not obtained the necessary licence from the 
Postmaster-General to put up this installation, and therefore there 
could be no contract. 

The PraiNTIFFS reply to the defence that they had got no licence 
from the Postmaster-General, was that a licence was not necessary 
owing to the fact that in the agreement signed by the defendants 
it was stated that these wires should only be used by themselves or 
their servants, in which case no licence was required. 

Mr. James LevrAND N EWLAND, managing director of the plaintiff 
company, said his company purchased the contracting department 
of the Consolidated Telephone Manufacturing Co. in April, 1903. 
They had always experienced considerable difficulty in obtaining 
payment from the defendants. 

CouNsEL for the defence asked witness if he knew the installation 
had always been defective.—No. 

Before your present company took it over were there frequent 
complaints ?— Yes. 

Have there been complaints since ?— Yes. 

There have been complaints since March, 1902 ?— Yes. 

Verbal complaints have not been made to you personally ?- -No; 
but we have a record of them. 

: CouNSsEL for the defence intimated that he would endeavour to 
prove to his Honour that the instruments were now worthless. 

WiTNESS admitted that they had got no licence from the Post- 
master-General. 

In answer to CouNSEL, WITNEss stated that his company did not 
fix any 8-b lines Witness explained that an 8-b line was a wire 
between two separate firms. "They only fixed lines between firms 
and their brauches. 

Mr. FRASER, called by the plaintiffs, said he was at one time in 
the employ of the Consolidated Telephone Manufacturing Co., and 
he took the order from defendants to iastal] the four instruments. 
He did not know that the places where tho instruments werc 
erected were not branches of the defendants' firm. 

In answer to COUNSEL for the defence, WITNESS said he did not 
understand from a: Mr. Long that the other firms where the wires 
were run to should pay half of the charges. Witness admitted 
that there was nothing to indicate that the places where the wires 
were run were connected with the defendants. He assumed, how- 
ever. that all the businesses belonged to Portman & Co., who were 
simply, trading under a different name. 

The hearing was, at this point, adjourned until December 19th. 


D. Stewart & Co., LTD., v. HECKMONDWIKE URBAN DISTRICT 
CoUNCIL. 


Tuis action came on for trial on 22nd and 23rd ult. before Mr. 
Pollock, K.C., Official Referee. From a report in the Yorkshire Post, it 
appeared that plaintiffs, who were boiler manufacturers, brought 
the action to recover the price of certain water-tube boilers supplied 
to, and work done for, the defendant Council in connection with a 
scheme for lighting the town by electricity. The real point in the 
case was whether the boilers which were supplied were capabie of 
evaporating 4,000 lb. of dry stcam per hour under normal conditions, 
and with average coal, as specified in the contracts. Defendants 
said the boilers would not come up to that test, and counter-claimed 
for damages or set-off. A further point in issue would be as to 
what was meant in the contract by “normal condition and average 
coal.” The Council's engineer claimed the right to say what were 
normal conditions, but plaintiffs said the amount of draught in the 
Council's works was abnormally low, and was insufficient to burn 
the coal properly. Eventually the Council pulled down the boilers 
and erected others, and the action was commenced. 

Mr. E. M. Downie, director of the plaintiff company, in his 
evidence, attributed the poor results of a test of the boiler he saw 
at Heckmondwike to the fact that there was insufficient draught. 
His firm gave up boiler-making because recently it had become the 
work of specialists. His company had neither the appliances nor 
the room to go into the business in the proper way to make it com- 
mercially successful. They had sufficient plant to make good boilers, 
but not cheaply. 

The case was adjourned. 


THB CORPORATION OF FULHAM v. THE NATIONAL ELECTRIC 
CONSTRUCTION Co., LTD. 


Mr. Justice BiGHAM, in the King's Bench Division of the High 
Court of Justice on Tuesday, November 28th, had before him in the 


form of a special paper for his decision the award of the arbitrator 


in the case of the Mayor, &c., of Fulham, against the National 
Electric Construction Co., Ltd., which arose out of the accident at 
the Fulham Baths on December 23rd, 1902, by which two men were 
killed by coming into contact with exposed wires which were laid 
on the tops of the divisions between the cubicles in which the 
baths are placed. 

Mr. Bailhache and Mr. C. B. Marriott were counsel for the 
Electric Construction Co., whilst Mr. Danckwerts, K.C. and Mr. 
Maxwell appeared for the Fulham Council. 

Mr. BAILHACHE said the question to be decided by his Lordship 
was whether or not the Electric Construction Co. was liable to 
re-imburse the Borough of Fulbam the sum of £1,173 odd which | 


LL ———ANPEPEPUT O d 0a 


THE ELECTRICAL REVIEW. 


[Vol. 57. No. 1,462, DECEMBER 1, 1905. 


the Borough Council had paid by way of compensation to the 
relatives of two men killed in December, 1902, in the Fulham 
public baths. It appeared that on December 23rd, 1902, two men, 
named William Arthur Line and William Brown, were admitted by 
the Council to use the baths, and were accidentally killed by the 
electric shock from a wire forming part of the work carried out 
under the contract by the Electric Construction Co. Claims were 
made and actions brought against the Fulham Corporation by the 
representatives of the men killed, and in each case counsel paid 
money into Court, which was accepted as satisfaction. The 
amounts were admitted to be reasonable, but the contractors 
repudiated liability before the arbitrator, Mr. Jas. Swinburne. The 
Council claimed to be entitled to recover from the contractors the 
amonnt of the charges and expenses paid and incurred by them in 
consequence of the admitted claims, and the contractors disputed 
the claim. The grounds on which the Corporation sought to make 
the contractors liable, Mr. Bailhache proceeded, were that they 
had committed a breach of contract, which resulted in the deaths 
of these two men, and were, on the ordinary principles of law, 
liable to indemnify the Corporation. In June, 1901, the Fulham 
Borough Council, who owned the baths, wanted an electric light 
supply, and employed the Construction Co. to carry out the instal- 
lation, covering the whole of the inside of the baths. There were 
a number of separate baths, and the system adopted by the 
architect and engineer of the Fulham Corporation, under whose 
specifications his clients worked, required a separate circuit to 
the various sections of the baths. The wires were insulated in the 
ordinary way, and enclosed in small iron tubes throughout the 
building; but there was not a continuous system of tubing, the contact 
being broken at certain points. It was agreed on all hands that 
where they had a continuous system, and if that system was con- 
nected with the earth in one or two places, the whole of the system 
was connected to the earth. But where there was a non-confinuous 
system it was now agreed that in every section they must have 
connection with the earth, by a water pipe or otherwise. These 
two men who were killed at the Fulham Baths were in little 
cubicles or bath rooms divided from each other by slate slabs 
8 or 10 ft. high, on the top of which the electric wire was carried 
in an iron tube. The first man who was killed, Line, was dis- 
covered by his screams, and he was then hanging with both hands 
to the top of the dividing slab where the wire was. He could not 
be released until the current was switched off, and he died shortly 
afterwards. The other man, Brown, was found dead in his cubicle 
nbout an hour afterwards, and it was supposed that he had met his 
death in the same manner. It was admitted that the conduits in both 
the sections where the men were found were not earthed. It was 
said that the Electric Construction Co., for whom he appeared, were 
liable under Clause 20 of the contract, because it was their duty to 
earth each section of the electric circuit, and that it was a breach of 
duty not to earth it. He would read the award of the arbitrator, 
and on that should submit that on the facts found by him, his 
Lordship should decide in his client's favour. The arbitrator had 
found, as a fact, that the accident which caused the deaths referred 
to was caused by the fact that certain iron pipes forming part of the 
installation were not earthed ; he had also found that the Council 
had spent £1,173 odd on the matters in dispute in the arbitration. 
The question for the opinion of the Court was whether on the facts 
stated in the special case, the Council was entitled to recover from 
the contractors the amount stated. On behalf of the National 
Electric Construction Co. he, Mr. Bailhache, submitted that he was 
entitled to his Lordship’s judgement. He alsosubmitted that the true 
facts of the case disclosed no liability on the part of the Fulham 
Borough Council, who had paid in haste. As to the contractors, he 
denied that they had committed any breach of contract. It was 
said that the installation should be according to the rules of the 
Phoenix Assurance Co., but these only provided that “when it is 
desirable the metal tubes shall be earthed.” The award found that 
the earthing would not have been “ desirable" in so far as the 
risk from fire was concerned, although it would perhaps have been 
desirable so far as risk to life was concerned. Therefore, he sub- 
mitted, there was no breach of duty on the part of the contractors, 
and if negligence was material to the case it had been negatived by 
the award. It was said that the maintenance period had not expired 
when the accident happened, but the arbitrator had found the 
works were in fact completed. <All the contractors’ liability, he 
argued, terminated in April, 1902, or eight or nine months before 
the accident. The breach of the Phwnix Fire Office rules, he 
repeated, only applied to the recommendation that carthing was 
"desirable in case’ of fire" and did not refer to loss of life. In 
conclusion, he said that, having regard to the state of electrical 
knowledge at the time of the accident, nobody could have had any 
cause to expect damage to life and limb from the installation. The 
Fulham Corporation was not liable to compensate the relatives of 
these men, and the contractors were not liable because they were 
not the injurers. 

Mr. DanckWERTs: I submit that your Lordship's judgement ought 
to be the other way. 

Mr. JusricE Bigham: Do you lose liability from your own 
contract ? ! 

Mr. DasckwEnurTS: Yes, entirely. There is no fort. Proceeding, 
Counsel said he relied on the paragraph in the contract, which said 
that the whole of the works were to be carried out in accordance 
with the rules of the Phamix Fire Office, and because those rules 
were not complied with there had been a breach of contract on the 
part of the National Electric Construction Co. He contended that 
unless it was shown that it was ‘ undesirable,” the contractors were 
bound to earth their installation, and the arbitrator had not found 
that the earthing was “ undesirable” in the sense which relieved 
the contractors of responsibility. The arbitrator had found that it 
was not desirable so tar as risk from fire was concerned, but that 


was far from saying that the carthing of the wires of the whole of 
the sections would not have been “ desirable ” in case of danger to 
life. If all the sections had been earthed, the wires would have 
been rendered harmless, and nobody would have been injured; and 
the company’s officials ought to have known that the use of 
wires in such a way was dangerous. 

Mr. Justice BiaHam held that there had been no breach of con- 
tract or negligence on the part of the contractors, and that the work 
was done in accordance with the rules of the Phoenix Fire Office. . 
Onc of these rules said that when the system of tubes was employed 
the main tube should be earthed, except in those cases where 
earthing would not be “ desirable.” Jn this case the arbitrator had 
found that it was not “ desirable," and, therefore, he found that 
there was no evidence of neglect on the part of the Electric Con- 
struction Co.—the contractors. 

Judgement accordingly. 


——— 


MITCHELL v. A. J. Harris & Co. 


AT the Bradford County Court on 23rd ult., his Honour Judge 
Bompas, K.C., heard a bankruptcy motion, the petitioning creditor 
being William Mitchell, Fairfield Road, Bradford, and the 
respondents A. J. Harris & Co., Ltd, electrical engineers, 
Bradford. 

Mr. FRANK MELLOB said that the petitioning creditor sought to 
obtain the rescission of & contract under which the debtor, Mr. 
Harris, sold his estate, immediately prior to his bankruptcy, to a 


‘limited company. Mr. Harris, against whom a receiving order was 


made on August 18th, 1905, had traded in Bradford as an clectrical 
engineer since 1892, under the style of A. J. Harris & Co. Some 
two years before his bankruptcy, he borrowed from the petitioning 
creditor the sum of £500, and no part of that had been repaid. In 
May, 1905, Mr. Harris was pressed by creditors, and on July 3rd, 
1905, he registered a company for the purpose of taking over the 
business, the share capital consisting of £2,000 in £l shares. Mr. 
Harris was appointed secretary, and the company agreed to pay all 
his debts, which were stated to amount to £957 13s. 3d., including 
the £500 borrowed from Mr. Mitchell. On July 4th the latter 
issued a writ for payment of this sum, and the agrcement referred 
to was registered on July 17th. Apart from the payments made by 
the two directors named for their qualification shares, no capital was 
brought into the company, the bankrupt holding all the debentures, 
and his wife 181 out of the 228 shares issued. The trustee sub- 
mitted that the respondents should be ordered to pay to him the 
value .of the assets transferred to the-company. Mr. Mitchell 
obtained a promissory note when he advanced the £500. Mr. 
Mellor remarked that it was not necessary to allege any moral fraud, 
but he urged that the debtor had no right to say that his creditors 
should not take his assets, and then assign the whole of them to a 
company, so that the creditors would have to take debentures or 
nothing. 

, Mr. H. News 1, for the company, said that Mr. Mitchell would 
get every penny of his £500, and interest. He had prevented the 
shares being issued, and had no doubt retarded the life of the com- 
pany. Mr. Harris had suffered much harm, and he alleged that 
that was one of Mr. Mitchell’s objects. If the money could be 
raised on debentures, the agreement was the best he could make 
with the creditors. Mr. Mitchell would have got his money if he 
had waited a day or two, but he refused to accept any arrangement, 
and forced things. Mr. Mellor had admitted that the assets were 
worth £2,000 at the present time. 

Mr. MELLOR (interposing): I don’t give evidence about it; I 
admit nothing, and I don’t deny. 

His Honour said there was no evidence that the business was not 
worth £2,000, and after reviewing the case at some length, he gave 
judgement for the respondent company. 

An application by the trustee that the costs should be allowed 
out of the estate was not granted.— Yorkshire Daily Observer. 


CLAIM BY APPRENTICES. 


ACCORDING to the Daily News, Edward Lionel Joseph, Ferry Bridge 
House, Clifton Road, Maida Vale, was summoned to the North 
London Police Court on 27th ult. by five apprentices who had been 
indentured to him to learn electrical engineering, to show cause 
why he should not pay damages for breach of covenant. The lads 
were apprenticed by the East London Apprenticeship Fund, and 
£25 was paid with each. They said that in three or four years they 
had learned practically nothing. Defendant denied liability, but 
Mr. Rose said defendant was liable, and ordered him to pay £6 in 
each of four cases and £2 in the fifth, with costs. 


BRITISH PIONEER ELECTRIC LIGHT AND POWER Co. 
oF INDIA, LTD. 


IN the Chancery Division of the High Court of Justice on Tuesday, 
November 28th, Mr. Justice Buckley had before him the petition of 
S. T. Biggs and another for the compulsory winding up of this com- 
pany. "The facts are fully set forth in the following judgement. 
His LonpsHiP said this company was incorporated on February 
27th, 1899, with a capitalof £3,000 in 3,000 shares of £1 each. It had 
issued all those shares, and had called upon them 15s. a share. It would 
appear from the petition that 300 shares had been fully paid, and 
these were held by the petitioners. The operations of the company 
had consisted in the acquisition of the, concession for the construc- 
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tion of an electric tramway in Bombay and in certain dealings 
with a sale of that concession. The result had been to produce a 
sum of £20,000. There had been a return to the shareholders of 
£6 15s. per share, which, upon sbares of 15s. paid, was a return of 
nine times that which the shareholders subscribed. "There were 
still some further assets. The company, by special resolution passed 
on the 2nd and confirmed on the 23rd of this month of 
November, had gone into liquidation. The petition before him 
was presented by the holders of 300 shares, and was presented 
on the day on which the special resolution was passed. The 
petitioners asked for a compulsory order. The petitioners were 
' two gentlemen named Biggs and Sawyer, solicitors. They were 
mortgagees: from a certain Mrs. Bingham, and he iwas told 
the 300 shares of which these two gentlemen, Biggs and Sawyer, 
were now the registered holders were 200 shares which were given 
to Mr. Bingham as fully paid for certain services, and 100 other 
shares which he took. It appeared by an affidavit that Bingham 
parted with these shares to his wife, and she mortgaged them to 
the present petitioners, Biggs and Sawyer. The case which was 
sought to be made for a compulsory order was this. It was said 
that certain transactions which took place during the life of the 
company had given rise to claims which ought to have been brought 
against the directors of the company for misfeasance. These sug- 
gested claims arose in this way. When this company was incor- 
porated in 1899 and subsequently down to July, 1901, it had three 
ditectors and three only. They were Thomas Anderson Kelman, 
who was the father, and Stuart and Erskine Kelman, who were his 
sons. And it was said that some time in 1900 a company was incor- 
porated called the Rowell Stuart Kelman Co., Ltd., or the Kelman 
Co., and that the directors of that company were a gentleman 
named Mackintosh and the two Kelmans, the sons. The result of 
that state of things was that the board of that company was 
Kelman, the father, and his two sons, and the board of the other 
was Mackintosh and the two sons; and there were dealings between 
the two corporations governed by these two bodies. So long as the 
practice continued (which he always deplored) of plurality of office 
of directors, one was unfortunately involved in this state of 
things from time to time—where a gentleman as director of 
one company dealing with another company of which he 
was also director, was put in a position in which his 
duty to one company conflicted with his duty to the other. Sucha 
circumstance immediately arrested attention, and one looked to sec 
whether the directors of this Pioneer Co. were guilty of neglecting 
their duty in giving to the Kelman Co., of which they were also 
directors, the benefits which were given to them in respect of the 
concession. On this petition he had not to try whether that was 
so or not. He was only looking at the facts for the purpose of 
seeing whether a priná facic case was made out of something 
which called for the Court to use the power it possessed of making 
a compulsory order to get the benefit of the section of the Act of 
1890, which would enable a public examination to be held in case 
there was something which ought to be looked into. The transac- 
lion was this—the Pioneer Co. were minded to obtain a concession 
of these tramways in Bombay. There had been certain negotiations, 
which came to nothing. Ata particular stage—the first relevant 
date was December 16th, 1900—the Kelman Co. appeared on the 
scene with a suggestion that it was worth the while of the Pioneer 
Co. to see if they could not get this concession, using for that pur- 
pose the services of Mr. Bingham. It was resolved to accept the 
price of Rowell & Co. and Kelman & Co., which had been made in 
a letter of December 16th, and he supposed it must be taken 
for granted that they were to be largely interested in the 
acquisition of the concession in the terms therein indicated. 
But there was no bargain made which would have been 
legally enforceable. There was a correspondence between the 
Pioneer Co. and the Kelman Co. as to the terms the Kelman 
Co. ought to have. But he did not find any trace of any improper 
concession made by the Pioneer Co. to the Kelman Co., originating 
possibly from the fact of their having joint directors. They 
looked to be, and he thought they were, real negotiations as between 
the two companies for the purpose of arriving at the proper terms. 
He saw nothing to excite suspicion with regard to them. The 
matter went on, and in June, 1901, Mr. James Anderson Kelman 
being still the chairman, and the two Kelman sons the other 
directors of the Pioneer Co., there was a meeting of the directors. 
The minutes stated that the chairman explained the position of the 
Bombay concession, and the demands that the Brush Co. were 
making for a reduction of the price agreed on; the chairman 
expressed his wish to have the board strengthened in order to deal 
with this and other matters, and proposed that Mr. Lilley and Mr. 
Williams be added to the board, and this wascarried. At the next 
board meeting Stewart Kelman and Erkine Kelman resigned, and 
thereafter the board consisted of James Anderson Kelman, who 
gave up the chairmanship, Mr. Lilley and Mr. Williams. In order 
to explain the reference to the Brush Co. in the minutes, he must 
state that in the interval, this concession having been obtained, 
there was consideration as to how it was to be carried out. 
Ultimately, about March terms were arrived at under which 
the Brush Co. were to buy the concession for £65,000, and 
to have back £25,000 out of it. That was a circuitous 
way of saying they were to pay £40,000 for it, and the Brush Co. 
were to have a certain part of the contract, and the Kelman Co. 
were to have other parts of the contract. That was the arrangement 
which ultimately was carried out. What subsequently happened 
was that the Brush Co. said they bad been misled because the con- 
cession had been represented to be of a tramway of a certain length, 
and it turned out to be a tramway of a smaller length. In July, 
1901, the board of the Pioneer Co. had become composed of J. A. 
Kelman, Lilley and Williams. At that time began the friction 
with Mr. Bingham. On July 10th Mr. Bingham issued a writ 


against the company, on July 16th the company issued a:writ 
ayainst him. That action came to trial before Mr. Justice Byrne, 
and the outcome was that Mr. Bingham was not wholly successful. 
In the interval this had taken place." Owing to the friction that 
had arisen with the Brush Co., and the claims of Mr. Bingham and 
so on,there was a negotiation which began on October 15th, and 
continued to December 10th, 1901. It was of this description: 
That inasmuch as the, figures had to be adjusted with the Brush Co., 
the figures ought to be adjusted also with the Kelman Co., and they 
ought to take a proportion of the altered sum. The outcome of that 
was that the Kelman Co. were giving up the whole of a sum of 
£15,000 they were to have had, and they were keeping the benefit they 
got of so much of the contract as wasgiventothem, and they also made 
a stipulation by this letter that the Pioneer Co. were to adopt the 
concession note which they gave to Mr. Goode for introducing the 
matter. The outcome of all this was that the initiation of the 
matter so far as he could see—although unfortunately it was com- 
plicated by having a common director—looked to him perfectly 
honest. So far as he could see at present, there was no basis for a 
claim for misfeasance. On every ground, it seemed to him, the 
petitioners failed in making out their case. He had said but little 
as to what lay at the bottom of all this. It was quite obvious from 
the litigation which had taken place between Bingham and the 
company before that there was active animus and hostility between 
them, and the presentation of this petition might be actuated by 
totally different motives from those which the Court ought to give 
effect to. Were the petitioners prejudiced by the voluntary winding 
up? Certainly not; they were not prejudiced at all. The peti- 
tioners had failed to make out their case, and, on the grounds he 
had stated, he thought the petition failed, and he dismissed it with 
costs. 


WaLLACE v. J. G. WHITE & Co., Lip. 


Mn. JusmicE BARTON, on 21st ult., granted an injunction against 


Messrs. J. G. White & Co., Ltd., contractors for the Belfast electric 
tramways, restraining them from laying poles, lamps, &c., on the 
lands of Mr. Frank Wallace, at Somerset Avenue, Belfast.—Jrish 
Daily Independent. 


THe Hatt Roan RAILWAY‘ ACCIDENT. | 


AT the Liverpool Assizes on Tuesday, before Mr. Justice Bray, 
a claim by Mrs. A. M. Sykes, widow of Mr. James Sykes, 
who .was killed in the accident on the electrified branch of 
the Lancashire and Yorkshire Railway, at Hall Road, on 
July 27th last, against the railway company was heard. 
Plaintiff, on behalf of herself and daughter, sought to 
recover damages for the death of her husband through the alleged 
negligence of the defendants or their servants. The defendants 
denied negligence. The widow had received £1,000 in respect of a 
diary insurance coupon which had been signed. Deceased was in 
receipt of an income of £216 perannum. Evidence having been 
heard, the jury found that plaintiff should receive £1,100 from the 
railway company, two-thirds to go to the mother and one-third to 
the daughter. The defendants had, however, paid £1,250 into 
Court. Judgement with costs was accordingly given for the defen- 
dant company. : | 
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REVIEWS. ; 


Electric Traction. By Ropserr H. SwrrH. London: 


Harper & Bros. 1905. Price 9s. net. 


The reviewer regrets that full notice of this important 
book should have been delayed. | | 
It is twice important: First, as being the best standard 
work on electric traction for students, if indeed it is not the 
only work which is thoroughly fit for a text-book ; secondly, 
as an invaluable addition to the scant technical library of 
the general manager as distinct from the engineer. To the 
latter it will be as useful as to the student, but to the 
manager it will come as the first attempt which has been 
made to bring the commercial aspect into any book. The 
combination of essays on engineering principles as applied 
to construction and running, on commercial principles, and 
finally full descriptions of tliese principles as they have been 
applied in actual practice is particularly fortunate, and the 
author merits the fullest congratulations upon succeeding 80 
admirably in the production of a book conceived on such 

broad lines. 

The preface recognises the difficulty of keeping a book of 
this kind up to date. It is that difficulty more than any 
other which has operated to keep down the output of books 
on the application of electricity in any branch. Would-be 
authors have been deterred from beginning by the fear that 


. ere the end much of their subject matter would be out of 


date, but this fate cannot overtake at least one-third of the 
present volume for perhaps 10 years, while the remainder 
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will be.aniavely valuable for five, and historically interesting 
for an indefinite period. It is a book, too, which lends itself 
to revision, sad we cordially hope that Prof. Smith will find 
his editions flying so strongly that the opportunities for 
Tevision will be many. If he does we suggest that the 
mdexing be extended beyond a mere statement of the contents 
of each chapter. Already we have found annoying the 
absence of an alphabetical index. 

" Evidently, the author believes that surface-contact systems 
have not taken the place they deserve, and may attain in time, 
for in that part of the book in which are given general 
descriptions of the various systems of electric traction 55 
pages are devoted to the overhead system, and 40 to surface- 
contacts. Of these 40 paves, 14 are given to the Schuckert 
system of grouped electro-magnetic switch control, while the 
Kingsland mechanical system is not even mentioned, and the 
Lorain system, which, after all, is really in use on 12 miles 
of tramway, is dismissed very curtly, and somewhat unfairly, 
in three lines. | 

For the use of electricity on common roads, t.e., without a 
rail track, Prof. Smith seems to hope little until the efficiency 
of the secondary cell is increased. This falls to from 50 per 
cent. to 60 per cent. after repeated charges and discharges, 
and the watt-hours per ton-mile average from 140 to 160, 
but might be improved to 80 or 100. e en 

Prof. Smith is careful to explain that the expression watt- 
hours per ton-mile expresses a numerical ratio only, being 
* the ratio between the work done to propel the vehicle any 
distance to the work that would be required to lift it without 
friction vertically through the same distance." Therefore it 
does not involve any reference to distance or speed. This 
should be remembered when considering figures given by 
battery makers for automobile batteries. 

Estimates, formule, curves and tables are given which 
illustrate clearly the laws governing the cost of running 
electric vehicles under various conditions of mileage and 
seating capacity, but the -optimistic company promoter 
should note, if only for his own information, that the data 
are derived from an assumption that the full complement of 
passengers is carried in every case. 


The “General Survey,” which follows the preface, brings | 


very clearly before the student the: vastness of the electric 
traction field. | ps 

Chapter 2 deals with tramways in a general manner, being 
concerned mostly with the economic point of view, and it 
is this chapter itself which makes the book worth its 
money. The huge cost of the L.C.C. tramways is thrown at 
them once more, and a table of 20 columns gives the average 
results for 1,000 representative miles of overhead tramways, 
together with the same results for certain individual 
systems. 

The author allows the professor to peep out when he says 
of the overhead system that it is particularly adapted for the 
conversion of existing horse lines, ‘‘as it involves no 
necessary alteration or disturbance of the existing road-bed 
or rail-track, except that required for the bonding of the 
rails.” He cannot be aware that disastrous results have 
followed this policy wherever it has been carried out, for 


neither the road-bed nor the rails of a horse tramway are . 


suited to the heavier electric service even when new. 

Exception must be taken also to the remarks about guard- 
wires. On p. 48 it is said :—‘ The real difficulty is the 
danger from accidental fall of overhead wires. This is 
minimised by the use of guard-wires, but the addition of 
these makes the wsthetic objection . . . . of double force. 
This difficulty with overhead trams cannot be surmounted.” 
In the first place, the addition of guard-wires increases 
rather than decreases the danger of an overhead system, 
because they fall from various causes much more often than 
the wires which they are meant to guard ; and, secondly, it 
is now possible to guard against falling wires by the use of 
one wire instead of two; while, thirdly, the difficulty can. be 
surmounted quite simply by removing the message wires to 
some position in which they will not be a continual menace 
to users of the streets. 

In Chapter 3 occur some useful calculations respecting rail 
return currents, but something more about negative boosters 
would be acceptable. 

The author will touch a sympathetic spot in most 
engineers by his proposal to reduce the cost of positive and 


a 


negative feeders by the use of voltages up to 1,500 or 
2,000 on the trolley wire. He states a strong case for this 


: economy, but it is very doubtful whether many of the existing 


undertakings could face the necessary expenditure for many 
years, even if there were a chance of the restrictions which 
limit the pressure to 600 volts being removed. That the 
change would lead to more accidents we do not believe; in | 
fact, the author is probably right in saying that the safety of 
the public would be increased because of the disproportionate 
addition of safety devices which would be compulsory. 

Several pages are applied to the consideration of the 
modified Kelvin law as it bears on the question of cable 
design. 

The second half of the book is occupied by descriptive 
material. From a study of this, a good idea may be got of 
the general constructive and working principles of every 
commercial form of electric traction except the single-phase, 
which could not have been included, as it was not sufficiently 
developed at the date of publication. 

Although the reader learns it from an early part of the > 
book, we have kept to the last the unpleasant news—stale 
news to some—that there is no money,in the average street 
tramway if the proper charges are made against depreciation. 

The only thing for a given undertaking to do is to prove 
that it is above the average, and we have not the least 
doubt that all companies and corporations will be able to 
deal with this problem successfully for the time. 


i 
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Cost Accounts. By L. W. HAwKINS. London: Gee & Co. 

1905. Price ds. | 

The author in his introduction states that the object of 
keeping cost accounts is to enable the manufacturer to ascer- 
tain the cost of every article he produces, and of every con- 
tract he undertakes. He points out that to be of real value 
the costs accounts must check against the commercial 
accounts, as cost accounts, if unchecked, have a tendency to 
show a result which is more favourable than the true one, a 
statement the truth of which is now generally recognised. 

So far as the wages side of the question is concerned, 
exact agreement is comparatively easy to obtain, ; but we 
cannot account for materials with the same exactness as 
money, and considerable skill is reyuired to devise a system 
by which the discrepancy between cost accounts and com- 
mercial accounts is reduced to a practically negligible 
quantity. 

The system which the author describes appears to attain 
the desired end in a satisfactory manner, although we think 
that with a little modification, such as would occur to a 
works manager, the clerical work might be to some extent 


: reduced. | 


With regard to standing charges, or oncost, as the authcr 
prefers to call them, we quite agree that these should be 
regarded as a percentage on the labour cost, and not on the 
material. 
percentage on each job and enter it in the cost account, as 
is done by the author, as though it were a correctly ascer- 
tained item of cost, is a mere waste of clerical labour. 
Figures which are practically guesswork  aré better kept 
out of one's account books. | 

The only case in which we require to know with some 
approach to accuracy the relation which indirect charges 
bear to prime cost is when preparing estimates for the purpose 
of tendering. In such a case the cost of labour and material 
can be foretold fairly accurately, and the percentage to add 
for indirect charges may be taken from the last trading 
account or from the average of the trading accounts over a 
given period. 

We agree with the author that it is a great mistake on the 
part of some manufacturers to use the same rate of oncost 
year after year, without attempting to check its accuracy or 
to revise it. Properly arranged trading accounts should be 
drawn up at fairly frequent intervals in order that the rate 
of oncost may be periodically checked -and, if necessary, 
revised. 

A number of illustrations of forms of rulings are given, 
and the book is arranged in a most orderly and systematic 
manner. . | l |. OWH. 
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Engineers! Turning. By Jas. HoRNER. London : Crosby 
. Lockwood & Co. 1905. Price 9s. net. 


The author of this book is a well-known writer on 
engineers’ tools, both of the small variety, or tools proper, 
and the machine tool. All machine tools may be said to be 
derived from the lathe, even including the planing 
machine. 

At first sight it may seem surprising that the slide 
rest was not invented long before it was. It seems so 
simple a matter to apply a holdfast to hold a tool, in 
place of trusting to the workman's hands. But we have to 
remember that the old lathe bed was first a rough wooden 
beam. Then it was protected by strips of iron, but it was 
along time before it was made truly straight and even, and 
a slide rest without a level bed to run on was useless. 

In this book the author has considered the principles and 
practice of different kinds of turning, showing various kinds 
of chucks, and devoting a large section to the modern 
development of the turret lathe. Boring is essentially a job 
to be done on a lathe. True, the modern boring mill is a 
vertical machine, but after all it is but a lathe on end, suit- 
ably modified for its new position, and therefore it comes 
properly within the scope of this book. 

Not much is said of the actual lathe, the machine. The 
reader is assumed to possess a knowledge of the machine. 
It is rather its working that is here treated of; the 
methods of doing work, such as the cutting up to a square 
shoulder, the cutting of a screw thread, and so on. Then 
the use of chucks in its wider sense forms a proper subject 
for treatment. Chucks may include so much, and an angle 
plate is really a furm of chuck. | 

Grinding, tool holders and high speed steel are all treated 
of, and the young mechanic who gets through this book 
will be greatly helped in his work. We will quote one 
paragraph only : ** It is a pity that the square necks of the 
pinions and screws stick out beyond the body in some 
chucks.” It may well be wondered that makers of long 
standing should be so blind as to continue their foolish and 
dangerous method of construction, which is on a par with 
the projecting set screws stil seen in connection with 
shafting and pulleys. As Scrooge might have said, Are 
there no grub screws? A brief notice of limit gauges 
is given with Newall’s tables, the Newall system of 
limit gauges having brought the extended use of limit 
work within the field of practical workshop practice and 
policy. Considering the variety of fits, the fact that a fit 
tightness in a long hole must differ from that of a short hole, 
and so on, the number of individual gauges required in a shop 
would be legion, and this was the stumbling block to the 
limit-gauge system until Newall’s system was brought out. 


Brown's. Marine Electrician. 
Lrnpsay. Glasgow: James Brown & Sons. 
Price 8s. 6d. net. 


' This is a little book written for the edification of marine 
engineers, apparently, by two young gentlemen who have 
gone through a technical course. Like the curate's egg, “it 
is very good in parts," and would probably be as service- 
able to a land engineer as a sea-going one; it is, in fact, 
principally when the authors discuss matters pertaining 
solely to electricity on ship-board that they appear to be 
somewhat at sea themselyes. The chapters on “ First Prin- 
ciples ” and ** The Dynamo " are no doubt irreproachable, but 
why do they include a copy of “ Instructions for fixing and 
working a dynamo," which instructions are intended for the 
erection of dynamos on land? What on earth, or rather on 
sea, is the use to & marine engineer of details of concrete 
foundations, Lewis bolts, and the method of lining up the 
dynamo to its driving shaft ? It is mentioned by the authors 
that some of the instructions do not apply to ship light- 
ing; but why did they not delete all such instructions, 
which form a considerable portion of the total? Much of 
the chapter on batteries might well have been left out, as it 
is of practically no use to a sea-going engineer. The authors 
appear to be under the impression that accumulators, when 
used on board ship, are of the glass box type, similar to those 
used on land, but deeper, so as to prevent the acid splash- 
ing over. There is a chapter, also, on bells, in which the 
authors show an illustration of the: pendulum type of in- 


1905. 


: Take Question 5 : ** What is sparking ? " 


By A. E. LARKMAN and A. . 


dicator movement. It was scarcely necessary to tell the 


.Sea-going engineer that this type is seldom met with in 


marine work. At the end of the book the authors give us 
auswers to questions set by the Board of Trade in electric 
lighting. Some of the answers are distinctly amusing. 
This is described 
as a breaking-down of the insulation between two points of 
different potential. ** When this breaks down under high 
pressure the spark is visible as a bright flash. We have 
examples of this in lightning,.also in the opening of a main 
switch, and occasionally at the brushes of a dynamo”! We 
do not think it is necessary to quote more from this little 
book. We can only say that it is hardly one which we should 
recommend to marine engineers as an infallible guide.—F. B. 


The Law and Practice relating to Patents, Trade Marks 
and, Designs. By Davin Furroy, Barrister at Law. 
Third edition. 1905.. London: Jordan & Sons. Price 
12s. 6d. net. | | 


That Mr. Fulton's work on the law relating to patents* 
trade marks and designs has been welcomed by those to 
whom it was specially addressed, is shown by the fact’ that 
a third edition has already. been called for. In its new 
form the volume is likely to maintain a favourable position 
among text-books, as it contains a full exposition of the law 
as amended by the new Patents Act of 1902, the main portion 
of which only came into force this year. It is well known 
that many persons looked with disapproval on some of the 
provisions in the new Act, especially those which vested the 
Patent Office with new and extensive powers, and it was 
generally felt that much would depend upon the manner in 
which these powers were exercised. ^ Used arbitrarily, 
they might become oppressive, but used with discretion they 
ought to be beneficial. It is too early Yet to pass judgement 
on the system, as on some points even the officials seem to 
be at & loss yet to know. how to act, but Mr. Fulton gives 
some information regarding the new practice, and he finds 
that the officials are showing every consideration for 
patentees, Patent agents and lawyers will welcome the 
author's reprint of all the Patents Acts in codified form, 
which sbows at once how the amending Acts modify or replace 
provisions in the principal Acts. The principal changes 
in this edition are, of course, in the part dealing with patents, 


' but the author will now have to revise the trade marks 


gection, also to incorporate the amendments made by the new 
statute of this year. 

. It should be noted that the title of the volume includes 
the “ practice " as well as the “law " relating to patents, &c., 
and this is amply justified, for very clear and full descrip- 
tions are given on such points of practice as are of common: 
interest or of ordinary occurrence. The extensive indices 
help very considerably to ready reference by the practising. 
agent, and add to the usefulness of the volume. . 


rc AP eee 
BUSINESS NOTES. 


Consular Note.—ITrarny.— The Municipality of Turin 
has decided to establish plant for the production, transformation 
and distribution of electrical energy, which is to cost £360,000. 


Sohannesburg.— Messrs. Newtons, Ltp., of Taunton, 
last week shipped to the Jubilee Gold Mining Co., Johannesburg, a 
large generator and two motors of their well-known “ Mawdsley ” 
type, together with main switchboard and two controlling panels. 
"This is the third repeat order they have received from this firm 
during the last few years, proving the suitgbility of their machines 
for mining purposes generally in South Africa. 


New Lampholder.—Messrs. MILLINGTON & EVERITT, 
of 18, King’s Parade, Cambridge, have patented a bayonet socket 
lampholder, in which the live metal parts are almost wholly 
enclosed in porcelain. The spring contacts can be slipped out for 
wiring, and easily replaced. The chief feature of the device, how- 
ever, is a porcelain plug which encloses the plungers almost up- to 
their ends, and is held forward by springs, so that it is free to 
move with the plungers. We understand that the patent is for 

e. 


Batteries for Australasia.— The “ D.P.” BATTERY 
Co., LTD., export department, have booked orders for a 100-Kw. 
battery for Australia, and a small battery of 15 kw. for New 
Zealand. E 
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Sentences in the Electrieal Frauds Case. — The 
prosecution of Leslie, Cheeseman, Webber and Rosenberg for con- 
spiring together in May, June and July to defraud many electrical 
firms and obtaining from them goods and money amounting to about 
£30,000, came to an end at the Old Bailey on Saturday last. Leslie 
and Webber were each sentenced to five years' penal servitude; 
Rosenberg to nine months' hard labour; and Cheeseman to twelve 
months’ in the second division. The jury found Leslie, Webber, 
and Cheeseman guilty on the charges generally, but Rosenberg on 
the conspiracy count only, and he was recommended to mercy. It 
will be remembered that the prisoners’ methods were the formation 
of a bogus company—the Electrical Accessories Co.—electrical 
firms being induced to give oroers to that company; acknowledg- 
ments of delivery were received from Webber, and the Accessories 
Co. applied for and received payment. Theso-called company was 
only a name, and the goods were never delivered. During the trial 
the prosecution gave the following list of some of the payments 
made to the prisoners during May, June and July :— 


£ 8. d. 

May 5—Veritys, Ltd. ne 150 0 0 
» 6—General Electric Co. 356 10 0 
„ 8—Croggon & Co. 222 0 0 
» 15—Evered & Co... 245 0 0 
» 20—.Veritys, Ltd. .. 200 0 0 
» 229—G. Braulik .. 146 5 0 
» 29—Edison & Swan: 245 14 0 
» 29—Electric Co. .. 194 4 5 
» 90—Brush Co. s 192 0 0 
«a 90—Sparkes (?) .. 222 10 0 
» 31—Edison & Swan 2. is 720 14 7 
June l—International Electric Co. 212 1 8 
» 8—A. Emanuel & Sons.. s 262 10 0 
» 10.-Hands .. "m 220 0 0 
» l0—Buter .. at Es 200 0 O 
» 14-—A. Emanuel & Sons.. "n x E 262 10 0 
» 22—Edison & Swan 2 js 2s pi .. 1,967 2 8 
» A—Sperati.. "CRAP E 2 y 3 7 6 
» 24—Hale Bros... d - v" yis EN 180 0 0 
».(26—J. Bolding & Sons .. gu J ... .. 2,000 0 0 
EK] 27— Hands ee oe . oe oe ee pe 218 7 0 
» 27—Evered .. Vs Br oe - B zx 661 4 0 
n»n 21—A. Emanuel & Sons T Se EE - 400 2 0 
» 29—Croggon & Co. S EN PE - Yis 202 16 0 
» 20—Strode .. mE 282 15 9 
» 20—Milne .. 897 10 O 
» 29—Joel  .. "s 450 8 9 
» 29—Electrio Co. 999 2 0 
» 29—Sparkes 500 0 OQ 
» 29—Purcell 829 7 O 
» 29—Rashleigh 897 16 9 
» 0—Croggon & Co. 210 0 O 
» 90—McGeoch ae - 139 10 0 
» 90—J. Bolding & Sons .. 2,093 16 3 
» 90—Webber 2x et 100 0 0 
July aei ui. - 829 1 3 
»  1—Falk, Stadelmann 324 0 O 
» 1—Roger Dawson 610 13 0 
» 5& Gent & Co. 606 18 9 
» 6—Purcell 232 8 11 
» /—Bunbeam 2066 0 0 
» 10— 3s 200 0 0 
» 14—White 282 10 0 


Charing Cross Electric Athletic Club.—This club 
held a walk at Chiselhurst on Saturday last, November 25th, 
starting from the Crown Hotel. The distance was originally 
intended to be 10 miles, but as the start was made rather late, it 
was altered to eight miles with the following result: 

. ScratcH RAcE.—Malcom Smeaton, 1 hr. 14 min. 45 sec., first; G. Conner, 
1 hr. 15 min. 10 sec., second ; C. Hilbert, 1 hr. 16 min. 10 sec., third. 
BEALED HaNDicAP.—F. Palmer, first; H. J. Henbrey, second; Fuller, third, 
VETERANS’ PnRizxk.—T. Jones. 
8iLvER MEDbAL.—H. A. Miller. 

Smeaton went off with the lead at the start, and although Conner 
made up ground in good style in the last two miles, Smeaton 
retained his lead ‘and won by 80 yds, Tea and a smoking concert 
followed, the chair being taken by Mr. Percy Mossop, supported 
by Messrs. J. Fiddes Brown, W. B. Thorpe, and E. S. Harpham. 
Mr. E. Wilmot Seale, who was prevented by illness from presiding, 
sent a letter wishing the club every success. 


Key Engineering Contracts,—The following contracts 

have been placed with the Key ENciNxEnING Co., Lip. :— 

Manchester Electricity Committee: Supply and erection of a Harris- 
Anderson feed-water purifier for their Blooin Street works; and 6,000 yds. of 
fibre conduit. 

Melbourne Corporation : 10,000 yds. of 3-in. fibre conduit. 

Balford Electricity Committee: 6,000 yds. of fibre conduit. 

Oldham Electricity Department: 8,000 yds. of 21-in. fibre conduit. 


Italy.—La Società delle Officine Elettro-Ferroviarie is the 
name of a company which has just been formed in Milan witha 
s ital of £60,000 to manufacture plant for electric railways and 
Tramways. 


Brush Contracts.—The following new Contracts have 
been booked by the Brus ELECTRICAL ENGINEERING Co., LTD.:— 


For the Bournemouth Corporation.—Five double-deck cars, each mounted on 
two Brill trucks with Westinghouse motor equipments; one store van and 
breakdown car. 


For J. H. Tozer & Son.-~One first-class main-line coach. 
For the Cordoba Railway.—Two locomotives, 


i EE the Taff Vale Railway (per Manning & Wardle).—-Three motor-coach 
ies. 


For the Portsdown and Horndean Light Railwa r Diesel En Co.).— 
100-kw. slow-speed traction dynamo. n e e gine 


Government Contract.—In our issue of November 
l7th, on page 804, we published a notice under heading “ Govern- 
ment Contract," referring to nn order which was stated to be 
received by Messrs. Newtons, Ltd., from H.M. Government. We 
are informed that this contract was secured from H.M. Office of 


Works for the complete plants, by Mrsans. BRowETT, LINDLEY 


AND Co., LTD., who sub-let the generators to Messrs Newtons. 


Refuse Destructor at Auckland, New Zealand.— 
We understand that the Meldrum refuse destructor at Freeman's 
Bay was formally opened on Friday, October 6th. It comprises 
four grates with a central combustion chamber, and is similar to 
the three destructors erected by MEssBs. MELDRUM Bros., Lyp., for 
the Johannesburg municipality. Combined with the destructor is 
a Babcock water-tube boiler having 1,966 sq. ft. of heating surface 
and capable of evaporating from 3,000 to 6,000 Ib. of steam per 
hour according to the quantity of refuse available. The whole of 
the steam at 200 lb. pressure will be fully utilised for electrical 
purposes. The destructor is of the top-fed regenerative type, ‘and 
is provided with all the latest accessories, including lifting gear for 
the handling of large carcases, which can thus be readily dropped 
into the combustion chamber with the minimum of trouble. Tests 
are now being conducted with a view to ascertaining precisely how 
much steam will be available for electrical purposes, and it is hoped 
that ere long Auckland may have a combined electricity ysorks as 
satisfactory as that at Christchurch, where Messrs. Meldrum erected 
a destructor about three years ago. 


Sentence.—At Stoke-on-Trent on November 22nd, 
Richard Massey was sentenced to a month’s hard labour for obtain- 
ing money by false pretences. His modus operandi was to represent 
himself as an employé of Messrs. Blackburn, Starling & Co., elec- 
trical engineers, of Hanley, and to call at houses to execute work 
on electric bells, and to take away old batteries, which he renewed 
and sold to other persons. By this means he had lived for nine or 
ten months. 


Book Notices.—“ Science Abstracts." Sections A and B. 


No. 95, November 25th, 1905. Vol. 8, Part II. London: E. and 


F. N. Spon. 1s. 6d. net, each section. 

“ Bulletin of the Imperial Institute." 
London: The Imperial Institute. 

“ Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXIV., No. 10, October, 1905. New York: The Institute, 
95, Liberty Street. 

" The Application of Electrie Motors to Machine Driving." By 
Andrew Stewart. Third edition. London: S. Rentell & Co. 2s. 

""Telegraphy : A Detailed Exposition of the Telegraph System 
of the B.P.0.” By T. E. Herbert. London: Whittaker & Co. 
6s. 6d. net. 

“ Report of Interstate Astronomical and Meteorological Con- 
ference held at Adelaide, South Australia, May, 1905." Adelaide, 
S. Australia: By Authority. 


Weldite for Tram Rail Joints.—A new company, 
WELDITE, LTD. (41, Castle Street, Liverpool) has acquired 
certain patents and improvemente, by which metallic oxides are 
reduced to a metal under high temperature. The system is claimed 
to simplify. and cheapen the production of metals from their oxides. 
The material used for this reduction has been named Weldite, and 
may be used for the production of high temperatures, by which, for 
instance, rail joints or other bodies of steel or iron can be fused or 
welded together with but little previous preparation and a low cost 
for outfit for doing the work. The company claims to practically 
eliminate the joint, and is anxious to bring Weldite under the 
consideration of tramway managers and engineers. 


Trade Announcements.—Carrying to a logical con- 
clusion the desiderata expressed by Mr. Vicarey in his paper on 
“Storage Batteries," read before the Faraday Society in July, 
Messrs. R. W. VicAREY, Lrp., storage battery experts, have now 
transferred their laboratories to Clun, in Shropshire, where the 
atmospheric conditions are as nearly as possible conformable to the 
requirements indicated. The laboratories will be under the imme- 
diate care of Mr. Vicarey. For the convenience of clients they 
have opened offices in London at 15, Queen Street, Cheapside, 
under the charge of Mr. E. Brettell-Vaughan, F.C.S., where consulta- 
tions can be held. The Stafford premises will be retained for the 
present for the convenience of customers in the Midlands as a 
receiving dept, but it is requested that all samples be sent to Clun 
direct, thereby facilitating the execution of their analysis. 

Mr. N. C. Wooprm, A.I.E.E., announces that Mr. John William 
Helps, who has been acting as his manager, is now no longer in his 
employ. Mr. Woodfin will continue to carry on business under the 
style of Woodfin & Co., at Excelsior Electrical Works, 13, Old King 
Street, Broadmead, Bristol. 

Mr. Ggo, C. BoorH has commenced business as an electrical 
engineer, at 28, Silver Street, Whitby. 

e new address of MxssBs. Brooxs, Lrp., makers of single- 
phase motors, is Colne Road, Huddersfield. 


Warming and Ventilation at Drury Lane Theatre 
Royal.—The management of the Theatre Royal Drury Lane have 
adopted a system of warming and ventilation on the most approved 
lines. The component parts of the plant are as follows:—A 
boiler, 14 ft. long x 5 ft. diameter, requiring about 5 cwt. of coal 
per hour ; four large centrifugal fans, the aggregate weight of which 
amounts to about 3 tons; four electric motors, representing a total 
of 33 H.P.; two air-filtering screens revolving in water, having a 
total filtering area of about 400 sq. ft.; two separate sets of heatin 
apparatus for raising the temperature of the air to the require 
degree, and consisting of between 3 and 4 tons of cast-iron and 
steel tubing; and combined with these a large number of ducts for 
convening the warm air. The modus operandi is as follows :—Fresh 
air in large volumes is continuously being drawn through the filter 
screens and over the heating apparatus by means of the electrically- 
driven fans, which discharge the warmed and fittered air through 
the various ducts into the theatre in such a way that it has the effect 
of raising the temperature of the whole house, thus securing the 
comfort of visitors without subjecting them to direct currents of air. 
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Fresh air—warm or cold, according to requirements—is being con- 
tinually pumped into the theatre by one set of fans, whilst another 
large and powerful set are employed in extracting air from the 
building, the result being that within a very short time the whole 
oftheair in the theatre is entirely replaced by fresh, filtered, 
warmed orcooled air. The work has been carried out in accordance 
with every requirement of the L.C.C. by Mr. R. Hancock, engineer, 
Charing Cross House, W.C. 


Dissolutions and Liqnidations.—British TEXTILE 
DESIGN AND ELECTRIC Carp CuTTING Co.—Voluntary liquidation 
has been resolved upon, and Mr. F. H. Lee, 3, Market Street, 
Bradford, is liquidator. 

FRIZELL Bros. & Louis (electricians, 79, Denmark Hill, Camber- 
well).—Partnership of Q. F. Frizell & E.:C. Louis, dissolved as 
from October 23rd. 

BriTIsh MILLER SYNDICATE, Ltp.—Creditors must send par- 
ticulars of debts to Mr. E. H. Stringer, 110, Cannon Street, E.G., 
the Jiquidator, by December 30th. 


Catalogues and Lists.—GENERAL ELECTRIC Co., LTD., 
London.— The complete catalogue just issued from the press by this 
company can justly claim to be described as a standard book of 
reference for British electrical firms, for it embodies particulars of 
practically everything electrical, from a terminal screw to a com- 
plete central station equipment. Large numbers bf our readers 
have made a very general and continuous use of former editions, and 
they will be anxious to secure a copy of this 1905-6 edition. The 
first thing that strikes us as we handle this work is the largely 
increased size, as compared to the last edition—bulky as that was-— 
for we understand that it contains over 500 more pages than the last, 
and it exceeds 24 in. in thickness. So far we have only had time to 
hurriedly glance through the book, but it contains 13 different 
sections, each representing a different department. The arranging of 
these sections has been carried out ina very comprehensive manner ; 
particulars of all goods likely to be required in connection with one 
another, appearing in close proximity, in order that no time may 
be wasted in [having to make cross references. Two of the new 
sections which will, no doubt, be of considerable interest, 
are "P" and “X.” ‘“P” section will serve to give some idea of 
the rapid strides which the company has made at its Witton 
Works in regard to large apparatus. This section consists of nearly 
200 pages, and is devoted to prices and particulars of continuous 
current, single and polyphase generators and motors, combined sets, 
boilers, engines, lifts, &c., and it also contains a number of very 
good pictures illustrating some of the large central station jobs 
carried out by the company. ‘“ X" section deals with large switch- 
boards and switch panels of every description, and also contains a 
number of pages illustrating some of the company's important 
installations. The indexing (general and numerical) and general 
arrangement, appears to be more complete and comprehensive than 
ever, and we believe that no detail has been overlooked which may 
happen to be conducive to the convenience of persons continually 
using this list for reference purposes. From statistics supplied by 
the General Electric Co., we understand that there are some 148,500 
eq. in. of paper used in connection with each of these catalogues, 
whilst the actual length of paper—if all the pages were torn out 
and placed in one straight line end to end—would be over } mile. 
The weight of the list is 10 1b. This will give some little idea of 
the enormous &mount of time, trouble aud expense which were 
necessarily lavished upon the production of this catalogue, 
which promises to be of great value to electrical firms and com- 
panies. - Our readers should write for a copy and judge for them- 
selves as to its valuc. 

Messrs. E. Darton & Co., 142, St. John Street, London, E.C.— 
Catalogue (48 pp.) illustrating and pricing a variety of electrical 
novelties, motors, dynamos, battery sets, bells, telephones, flash 
lampe, magnets, and so on. 

Messrs. ELLIOTT Bros., Lewisham.—Pamphlet (L.I. 56) describ- 
ing and illustrating their new leakage indicators to comply with 
the Electricity in Mines Regulations, their method of use, &c. 
Diagrams of connections for different circuits appear. 

Tus GENERAL ErecrTRIC Co., Lrp., London.—Small pamphlet 
giving full particulars of the “Coates” patent magneto-ignition 
apparatus constructed on the high tension principle. Diagrams of 
connections are given, also a note of prices. 

Mr. C. R. Heap, 28, Hatton Garden, E.C.—List No. 14, giving 
prices of starting switches for direct current motors. 

Mr. LESTIE MILLER, 93, Hatton Garden, E.C.— Several new illus- 
irated leaflets, detailing (1) Miller's patent jointless section winding 
for induction coils and transformers; (2) jointless-section induction 
coils; (3) jointless-section patent step-up transformers for X-ray 
work ; (4) list of hospitals in London using Miller's X-ray induction 
coils. 

The ARMOBDUcT MANUFACTURING Co., Lro., London, E.C.— 
New illustrated circular of the "Little Hustler" variable speed 
electric drill, which has been already described in our pages.. 

STERLING TELEPHONE AND ErEcTRIC Co., Lrp.—Small priced 
pamphlet (No. 103), with a charmingly taking cover, particularising 
the “ Sterling " secret intercommunication telephones. 

The LoxpoN HypRAULIC Power Co. Westminster.—16-pp. 
pamphlet on the subject of “ Lifts: Hydraulic Power v. Electric 
Power." 

Messrs. MATHER & PLATT, Lip, Salford Iron Works, Man- 
chester.—Fourth edition of catalogue particularising their two- 
cycle gas engines. Some notes regarding " Korting" gas engine 
installations that have been in operation for some time are 
given, together with excellent half-tone views of these plants, 
which include the Lackawanna Steel Co., of Buffalo, iron and steel 
works in Glasgow and Germany, an English chemical works, and a 
flour mill near London. Tables of sizes are given, also a list of 


these engines, of from 250 to 2,000 8.H.P., which have either been 
made or are now constructing by Messrs. Kórting Bros. or their 
licensees for various purposes in different parts of the world. 

Messrs. FERRANTI, Lrv., Hollinwood.—Catalogue No. 51, 
giving prices, &c., of double-pole, single-throw, quick-break knife 
switches, for from 25 to 1,400 amperes. , 

MrssBs. Tuomas PARKER, LTD, Wolverhampton.—New cir- 
culars, Nos. là and 28, just issued. The former contains a well- 
illustrated speciflcation of belt-driven multipolar dynamos; the 
latter deals in a similar way with their continuous current motors, 
showing examples of their application to various driving purposes. 


Big Order for Switches.—The Hart M'F'G. Co., of 
25, Victoria Street, S.W., has received an order for 2,000 push 
switches and 500 receptacles and plugs of the “Diamond H” flush 
type with Louis XVI. face plates in antique gold finish, for the 
Hotel Ritz, Piccadilly. 


American Electrical Exports.—Returns just to hand 
show that the value of the electrical machinery exported from the 
United States during September last amounted to only £93,176, as 
contrasted with £98,483 in the corresponding month of 1904. On 
the other hand, the shipments of electrical appliances advanced 
from £69,884 to £77,377. Canada is at present the best market for 
American electrical machinery. 


For Sale.—Tenders are invited by the Senior Official 
Receiver for the purchase of patents of the Leslie Walker Instan- 
taneous Fire Detector and Fire Indicator Co., Ltd. The Leeds 
Electricity Department is offering 1,000 second-hand electricity 
meters for sale. See our advertisement pages to-day. 


Bankruptcy Proceedings.—GeraLtp E. LESLIE.—A 
sitting of the London Bankruptcy Court was held on November 
24th, before Mr. Registrar Brougham, for the public examination 
of Gerald S. Leslie, electrical engineer and caterer for public 
amusements, Hampstead. Under examination by Mr. G. W. 
Chapman, Official Receiver, the debtor stated that by profession 
he was an electrical engineer, but his failure was the foutcome of 
litigation, and the only creditors were the petitioner and his 
(debtor's) solicitor, the two debts amounting to about £350. He 
took various halls throughout the country as an amusement caterer, 
and bad been interested in penny-in-the-slot automatic machines, 
but they had been stopped on the ground of gambling. Last year 
witness took a piece of ground at Portsmouth, and let it to a 
roundabout proprietor, it being agreed that witness should provide 
a wild beast show. That he failed to do, and his tenant refused to 
pay the rent, with the result that he took an action to recover the 
rent, and the tenant counterclaimed for damages for breach of con- 
tract. Each party gained their point, but the balance was found 
to be against witness, and he was made bankrupt in respect 
thereof. He had since paid his solicitor's bill in full, and had given 
the petitioning creditor 14s. in the £. The examination was 
concluded. 

A. E. Brooks.—-An application for an order of discharge was 
made on Wednesday to Mr. Registrar Giffard, at the London 
Bankruptcy Court, by Arthur E. Brooks, electrical engineer, 110, 
Cheapside, E.C., trading as Brooks & Brooks. Mr. C. A. Pope, 
Assistant Receiver, reported that the failure occurred in October, 
1904. Proofs of debt were made to the amount of £2,345, the 
estate had realised £36 13s. 9d., and a first and final dividend of 
28d. in the £ had been paid on debts for £460 1s. 2d.,a proof for 
£1,700 having been withdrawn. In 1901 the bankrupt commenced 
business at 110, Cheapside in partnership with Mr. 8. O. Cook as 
electrical engineer, under thé style of Brooks & Brooke, into 
which business the bankrupt put £150 borrowed money. In 1903 the 
bankrupt's partner left him, and the bankrupt subsequently con- 
tinued the business alone until the'date of the receiving order. 
He estimated in his deficiency account that between April, 1903, 
and the date of the receiving order he made,a profit in this 
business of £113 2s. 1d. He had admitted, however, that the only 
book of account kept for the purposes of this business consisted of 
one recording his customers’ accounts. The bankrupt had been 
interested in other businesses not connected with the electrical 
trade, and he attributed his insolvency principally to his liability 
as guarantor of debts relating to those other businesscs, and for 
which he began to be sued towards the end of July, 1904. It was 
not until that happened that the bankrupt became aware that he 
was insolvent. As offences the Official Receiver reported n 
insufficiency of assets to pay 10s. in the £ to the creditors; (2) 
imperfect book-keeping; and (3) contributing to the bankruptcy 
by rash and hazardous speculation. After hearing the bankrupt in 
support of the application, the learned Registrar upheld the Official 
Receiver's report, and suspended the discharge for the minimum 
period of two years. Order entered accordingly. 

Rosso, Rosson & Co.—At the Newcastle-on-Tyne Bankruptcy 
Court, on the 23rd ult., George Robeon and John Samson Robson 
(carrying on business under the style of Robson, Robson & Co., at 
Newgate Street, Newcastle-on-Tyne, as electrical engineers) came 
up for their first public examination in bankruptcy. John Samson 
Robson, in the course of his examination by Mr. Gourlay, the 
Official Receiver, stated that they had returned a statement of 
affaire, which showed gross liabilities of £5,441 4s. 9d. and a 
deficiency of £3,040 4s. 4d. The assets included a sum of £788 14s., 
which, he said, was owing upon a completed cuntract at Liverpool, 
and which was in dispute. . He and his partner commenced in 1901 
with £250 borrowed money, which was still owing. As they went 
on they borrowed more money, amounting in all to £800. He 
attributed their failure to losses on contracts and heavy in- 
terest on borrowed money. He thought it would he 
18 months since they commenced to experience serious 
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losses on contracts. : Previous to this they had only had 
small jobs. They launched into the larger business to get 
better prices, but it had been attended with persistent loss. The 
Official Receiver remarked that experience seemed to have taught 
them nothing; labour was consistently under-estimated. The 
debtor said that that was not so on the face of it. According to 
their protit and loss account, down to May, 1903, they were all 
right. In May, 1904, they had a loss of practically £500, and 
since that date they had lost on contracts and depreciation £1, 500. 
The debtor contended that they got good prices for their contracts, 
and expected to pull themselves up at the end. Geo. Robson, 
having corroborated his partner's Statement generally, the examina- 
tion was adjourned. 

December 13th is the last day for receiving proofs for intended 
dividend in re A. Holmes and A. McCallum (Holmes & McCallum, 
electrical engineers, Darwen). Trustee, T. Hindle, District 
Chambers, Darwen. 

G.. W. LEATHER.—ÀAt the Sheffield Bankruptcy Court on 
23rd ult, a receiving order was made on a creditor's petition 

against William George Leather, of 25, Howard Street, electrical 
engineer, trading as the Windus Electric Co. 


LIGHTING AND POWER NOTES. 


Barnsley.—A L.G.B. inquiry was held on November 
22nd into the Corporation's application for a loan of £3,000 for 
E.L. purposes, the sum being made up as follows:—Meters, £850; 
services, £1,100; mains, £1,050. There was no opposition. 


Barnstaple.—The T.C. has decided that, from January 
lst, all private consumers shall be allowed discount on the year's 
accounts of 5 per cent. on amounts between £2 and £5; above £5, 
and not exceeding £20, 74 per cent.; exceeding £10 and up to 
£50, 10 per cent., and above £50, 124 per cent. 


Barton. — The R.D.C. recently intimated that it 


would not transfer its powers under its prov. order, but would 
endeavour to make satisfactory terms w:th an existing E.L. com- 
pany to lease its powers of supply. 

Flixton Parish Council met on Monday night last to protest against 
the action of the Barton authority, whose contemplated order would 
extend over the Flixton area. The objection of Flixton is based on 
a supposition that when the Manchester Corporation exercises its 


running powers to Urmston it will desire to continue the tramway : 


system into Flixton, across the new County bridge over the river, 
and on to Ashton-on-Mersey. In view of this, the use of the 
Flixton roads, it is thought, becomes a valuable asset, which the 
Corporation would he willing to pay for. The Flixton Council 
has, therefore, asked Barton to exclude Flixton from the scheme 
until the feeling of the residents has been ascertained. Failing 
this, notice of opposition will be given. ’ 


Birmingham.—The Electric Supply Committee has pre- 
pared a report in which it asks the sanction of the City Council to 
reductions in the scale of charges. When the new generating 
station in Summer Lane is complete, it proposes to lower the price 
for lighting purposes from 6d. and 4d. per unit to 5d. and 34d., and 
for power the present charges of 3d., 2d., and 14d. per unit are 
to be reduced to 2d. 14d. and 17d. 


Boston.—The D. of T. has asked the T.C. whether it is 
the intention of the Council to carry out the E.L. order, 1902, the 
time extension of which has nearly expired. As a company has 
asked the Council to assent to their application for E.L. powers, the 
Corporation has deferred replying to the B. of T. for a fortnight. 


Bridgwater.—The T.C. has resolved that in view of the 
preparation of a new contract with the Bridgwater Gas Light Co., 
the Bridgwater Electric Supply and Traction Co. shall be asked to 
submit estimates for the carrying out of the public lighting of the 
town for the ensuing three years. 


Canada,.—^r. Jonx, N.B.—The electric light works o on 
the west side of the Harbour, by which that section of the city 
is lighted, were purchased recently from the Carleton Electric Light 
Co, by Mr. John Russell, manager of the Yelryraph and Times 
newspapers. The price paid is between $12,000 and $15,000. He 
will continue to operate the plant as at presont until his plans are 
conipleted. 


China.—Macao.—The Electric Co. is progressing with 
the erection of the power house, which is now almost completed ; 
the poles inthe streets are nearly all fixed. It is proposed to light 
the streets by incandescent lamps, and the Avenida and the Public 

Garden by arc lamps. : 


Continental Notes,—Paris.—A report regarding the 
electric lighting and power situation in Vienna and Berlin was 
presented to the Municipal Council on the 27th ult. The most 
irterestiug point concerning the situation at Vienna is in the opinion 
of the delegates (who had recently returned from a Continental 
tour on behalf of the Municipal Council) the co-existence with three 
private companies of a municipal régime, The report states that the 
concessions preceded the municipal attempt, which, however, is not 
to be considered as an experiment on the part of the municipality, 
but is due to the normal application of electricity to municipal 
enterprises already existing, such as the gas and tramway under- 


~ 


takings. This system is already well known in southern Germany, 
and in Vienna it is not in any way akin to the movement for 
general municipalisation of public services. As to Berlin, the 
report goes on to state that the prices of energy are low as com- 
pared with other centres in Europe, especially when compared to 
Paris. 

The Prefect of the Seine Department has addressed the 
Municipal Council, expressing his personal views regarding the 
future policy of the city in respect to the lighting. The concessions 
of the electrical companies will soon fall in, within a short time of 
each other. The possibility of municipal enterprise in this 
direction is likely to be discussed. Since their return from 
London the councillors have been rather enthusiastic on the 
subject. The Prefect, however, states that the definite solution of 
the question of renewing the concessions of the six Sectors now in 
operation, should be postponed fora few years, and in the meantime 
a temporary arrangement should be made to cover the transition. 
He advocates arrangements with the existing Sectors, perhaps by 
some compensating medium, to reduce the price of energy within 
the city (which at present is dearer in Paris than in any large city), 
and propositions to this effect to the several concession holders 
have been made. "Three only out of the six companies replied, and 
these operate over less than half of Paris. In the circumstances, 
the Prefect has decided to consider the various applications which 
have been, made to assure the electrical service during the 
transitory period, and of four propositions, he has selected those of 
Messrs. Schueider & Co. and Mildé & Co. These companies form 
part of a new society recently constituted to study the electrical 
situation in Paris with the view of future concessions. If the 
Council does not accept his views, the Prefect will consider further 
propositions, based on the present projects as a minimum. 

BRussELS.—The Daily Chronicles correspondent states that 
during the storm last Sunday, the new municipal electricity works, 
which were approaching completion, were wrecked. Eleven stecl 
columns supporting the iron roof were deflected by the force of the 
wind, and the roof itself, 282 ft. by 80 ft., was carried a distance 
of 16 yards. The machinery was badly damaged, and the loss is 
estimated at £12,000. 

ITALY.—An electricity works of a capacity of 720 H.P. has been 
erected near Pordenone for lighting and power purposes in the 
district. Another station with two alternators of 200 E.P., 
generating at 7,000 volts, has been installed on the River Arsiero, 
near Arsiero, by Messrs. P. Zanini & Co., of Asiago. 

The Municipality of Gioia del Colle (Bari) has decided upon the 
installation of electric lighting for public and private use. 

The prefectural authorities of Cureo have granted a concession to 
erect a hydro-electric plant on the River Roia for generating 
electrical energy for lighting and power purposes. 

The town of Amalfi is to be lighted by electricity. — 

The Societa Elettrica del Ticino intends to carry out projects for 
generating and distributing electrical.energy in Vigenano and 
Mortara. 

BrcILY.—AÀ new company, the Societa Giovanni Lacava et Figli 
and Co., with a capital of 600,000 francs, has been formed at 
Palermo to undertake electric power supply in the island. 

GERMANY.—AÀ municipal electric light undertaking is to be Bur 
down at Ludenscheid. 


Coventry.—The E.L. Committee has decided to recom- 
mend the Council to apply to the L.G.B. for sanction to borrow 
£5,000 for the purchase of electric motors, to be let*out on hire. 


Dundee.—O wing to the increased demand for electricity, 
Mr. H. Richardson, the burgh electrical engineer, has prepared a 
report on the subject of extensions to the present, plant, and also 
one on the question of erecting another station to supply H.T. 
energy be distributed through sub-stations. To extend both 
plant and mains in conformity with the existing system, he 
estimates the cost at £35,000. "The alternative scheme, which Mr. 
Richardson says would be able to cope with a supply on a big scale 
with some possibilities of commercial success, would cost, with two 
sub-stations, £75,000, exclusive of land. ‘The matter has been 
adjourned by the Electricity Committee meanwhile. Further 
details are to be obtained of the two schemes. 


East Ham.—On Tuesday, the Electric Lighting Com- 
mittee reported the receipt of a letter from the Woolwich B.C 
with respect to East Ham supplying it with electricity in bulk. 
The Committee has deferred the consideration of the matter pend- 
ing the réceipt of further particulars. The engineer and manager 
submitted an estimate for cable extensions and work in connection 
withthe department, amounting in the aggregate to £20,000. This 
was approved, and the question of raising the amount was referred 
to the Finance Committee. In connection with the sewage works 
in hand, the engineer reported that he contemplated the electrifica- 
tion of the whole of the pumping plant, utilising for this purpose the 
engine and generator recently superseded at the electric station and 
now lying idle. The electrical energy required for working thc 
centrifugal pumping plant would be generated from the destructor. 
It might be advisable to connect the generating station in Nelson 
Street with the pumping station as a reserve in time of exceptional 
storm or possible breakdown, but this might be done at any time. 
The advantages of the electrification of such a plant are :—(1) Its. 
power of immediate application in times of sudden storm; 
(2) economy of management and maintenance; (3) its ease ot 
distribution throughout the works, including also power 
for workshops; (4) the utilisation of the Council’s super- 
seded plant now stored at the generating station. Directions were 
accordingly given for a specification to be prepared and tenders 
invited for the supply and equipment complete of the storm pump- 
ing plant and other requisite machinery (a) by electric power and (5) 
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alternatively by steam power. The existing pumping engines will be 
retained and will be adapted for electric as well as for steam power 
in the event of electric pumping being adopted. 


Fenton.—The U.D.C. has been asked by the Stoke-on- 
Trent T.C. to receive a deputation on the question of a prov. order 
being applied for, to enable Stoke to supply the Fenton district 
with electricity. The assent of the U.D.C. to receive a deputation 
has been given. 


Holyhead Electric Lighting.—A 1.G.B. inquiry was 


held recently relative to the Council’s application for sanction to 
borrow a further sum of £3,000 towards E.L. extension. 


Hosforth.—The Yorkshire Electric Power Co. has agreed 
to take over the Council's order, and,to pay its original cost, on 
condition that the Council purchase energy for street lighting 
purposes. The company has offered to light and maintain 80 lamps 
in the principal thoroughfares at a cost of £2 5s. per 75-c.». lamp per 
annum. Af the present time each gas lamp, burning 2,200 hours per 
annum, costs £1 15s.; the electric lamps will burn 3,000 hours 
per annum, and are, therefore, cheaper than the gas lamps, apart 
from the greatly increased candle-power that they will give. 


Ilford.—The Committee has recommended that the 
following terms be offered to the Woodford Council for a supply in 
bulk: “ £10 per xw. of maximum demand per annum, with a mini- 
mum of 60 Kw., plus 1:5d. per unit, with a minimum of 50,000 units 
per annum." These charges are to be subject to revision at the end 
of three years. The above terms are on the basis of a 15 years’ 
agreement. 


Liversedge.—With regard to the recent decision of the 
U.D.C. to apply for a loan of £1,500 for an E.L. scheme, the 
matter has been blocked by a member giving notice of a motion to 
rescind the resolution. The Yorkshire Electric Power Co., from 
whom the Council proposes to take energy, have undertaken 
from the end of the first two years to guarantee the Council 
against loss ; until the end of the first seven years, the average pric 
payable by the Council for units used shall be as follows:—If 
50 per cent. is used for motive power, 24d. per unit; if 674 per 
cent., 1#d.; if 75 per cent., 1:55d. ; if 87 per cent., 1:45d. These 
terms, it was urged, practically guaranteed the Council against any 
loss. A petition, signed by ratepayers representing a total rateable 
value of over £7,300, has been presented to the Council disapproving 
of the proposed E.L. scheme, which, it is urged, would be a yearly 
burden to the ratepayers. 


- 


Llangollen.—The U.D.C. has sealed an agreement with 
the local electric light company for a supply of electricity in the 
district. 


London.— HamMeERsMITH.—The Electricity Committee 
of the B.C. reported on Tuesday having received a communication 
from the Notting Hill Electric Lighting Co., enclosing an outline 
of a Bill for promotion next session, which is being prepared under 
the instructions of the joint boards of the Kensington and Knights- 
bridge Electric Lighting Co. and the Notting Hill Electric 
Lighting Co. The main object of the proposed Bill would be an 
association of the existing companies and local authorities now 
holding statutory powers under the E.L. Acts in West London, 
including Hampstead, St. Pancras, Hammersmith and Fulham, and 
the Bill would authorise the associated companies and local 
authorities to interchange bulk supply, and to supply energy within 
the area of each of the associated companies, but only with the 
assent of the company or local authority in possession of the area 


in question. The company desired to know whether the Council 


was willing to join in promoting the Bill, and whether there were 
any provisions which it might require to be inserted in con- 
nection with the area of supply. The Committee decided that it 
rd not be advisable to join in the promotion of the proposed 
Bill. 

L.C.C.—At the meeting on Tuesday it was decided to lend 
£5,942 to the Southwark B.C. for engineering works, mains and 
machinery. The Finance Committee recommended the Council to 
advance £10,891 to Battersea for the extension of mains. Mr. E. 
Collins opposed the proposal, and referred to the prospective intro- 
duction of bulk supply at $d. per unit. It was stated that, whether 
private enterprise or the County Council afforded a bulk supply, 
it would be necessary for the B.C. to have the mains, and the 
recommendation was agreed to. 

PoPLAR.—TThe Electricity Committee has granted an application 
from the Public Health Committee for a site at the generating 
station for the erection of plant for the manufacture of dis- 
infectants by electrolysis. i 

Proceedings taken by a man named Sweeney to recover £50 
damages in respect of personal injuries, stated to have been caused 
through an explosion at a street box, have resulted in judgement 
being entered for the Council with costs. 


Middlesbrough.—The town clerk reports the receipt of 
anapplication from the Cleveland and South Durham Electric 
Power Supply Co. for permission to supply energy within the 
borough. company states that it has received promises from 
Sir Raylton Dixon & Co., Messrs. Richardsons, Westgarth & Co., and 
the Grand Opera House Co. to take a supply of probably one 
million units per annum, at prices ranging from id. to 1jd. per 
unit. The matter has been referred to the E.L. Committee. 


Nantyglo and Blaina.—The U.D.C. has decided to 
apply to the South Wales Electrical Power Distribution Co. for 
terms on which it would supply the Council with electrical energy. 
A joint conference was proposed by the B wr Council with 
the above U.D.C. to consider the question of public lighting by 
electricity. The Nantyglo Council has informed Brynmawr of the 
steps it has decided to take. t 


Perth.—Mr. Lambert has recommended that the custom 
of charging accumulators at the Electricity Works be discontinued ; 
to continue the practice would require extra plant. The recom- 
mendation has been adopted. 


Radcliffe.—It has been intimated to the U.D.C. that 
the new aluminium works, of which mention was made last week, 
are not, after all, to be located at Radcliffe. It appears that the 
Council had passed plans for the intended buildings. The announce- 
ment has caused much local disappointment. ' 


Salford.—Mr.C. D. Taite, borough electrical engineer, has 
sent a letter to the users of electricity in the borough calling attention 
to the fact that from January lst, 1906, consumers of electricity for 
power purposes will be allowed to use energy for lighting purposes 
at the power rate up to 15 per cent. per quarter of their power con- 
sumption. 


Seaham.—tThe Seaham, Murton and Hetton Tramways 
Syndicate intends to apply to the B. of T. for a prov. order to 
distribute electricity for power and lighting purposes. within the 
district. The syndicate has also applied for powers to construct a 
light railway from Seabam Harbour to Murton and South Hetton, 
to join the Sunderland District tramways at the latter place. 


Sheffield.—Mr. Fedden, general manager and engineer 
to the electricity supply department, has issued an illustrated 
pamphlet on electrical energy for heating and cooking, from which 
we learn that, commencing with the new year, the price will be 
reduced for these purposes to 1d. per unit. 


Stirling.—The T.C. has resolved to borrow a further sum 
of £2,000 for the E.L. undertaking. 


Stourbridge.—The E.L. question which has been before 
the U.D.C. for several years is still unsettled. The Electric Power 
Committee, after considerable negotiation, decided to recommend 
the Council to enter into an agreement with acompany for a supply 
of energy in bulk, but the Council, by 14 votes to 13, has referred 
the matter back fbr the Committee to submit a scheme with 
estimates of the cost, *to enable the Council to judge of the 
responsibilities of the ratepayers.” 


Sunderland.—The R.D.C. has decided to oppose the 
application of the U.K. Tramway, Light Railway, and Electrical 
Syndicate for a year's prolongation of the term of their prov 
order. 


Tiverton.— The National Provincial Electricity Supply 
Corporation bas determined to apply fora repeal of the Tiverton 
E.L. Order, and for powers to supply electricity. According 
to a Devon paper, a large section of the ratepayers is distinctly 
averse to the T.C.'s opposing the application. The price of muni-- 
cipal gas is 4s. 1d. per 1,000 cb. ft. 


Torquay.—The National Electric Construction Co., Ltd. 
has, says the Torquay Times, submitted two offers to the Corpora- 
tion, the first to purchase the electrical undertaking, and the second 
to lease it for a number of years on a profit-sharing basis, the 
company paying all interest and redemption charges. These 
offers have been considered by the E.L. Committee, and the 
majority of the Committee were certainly impressed with the offer 
to purchase. The company, we gather, is willing to buy the under- 
taking at cost price, and, in addition, agrees to make a reduction in 
the price of energy to consumers. 


Walthamstow.—Application is to be made to the 
T..G.B. for sanction to borrow £10,000 for E.L. extensions. The 
Woodford U.D.C. isto be informed th&t the Council is willing to 
submit a scheme for the supply of electricity to Woodford provided 
the latter agrees to pay the consulting engineer's fee of 25 
guineas. 


West Ham.—On Tuesday last the town clerk brought 
up a lengthy report on the various schemes now on foot for a bulk 
supply. He states that the Corporation's existing station is capable 
of generating sufficient energy to meet all demands that are likely 
to be made upon it, and that, if necessary, there is ample room in 
the present buildings for the extension of the plant, and further- 
more, that there is ground sufficient to enable the buildings to be 
further enlarged if it become desirable. Mr. Merz's scheme is dealt 
with, as are also the local authorities’ and the L.C.C. schemes. The 
Council agreed to a resolution, to the effect that it was undesirable 
at present to identify itself with any of the proposed undertakings, 
but that it should retain freedom to take such steps as the Council 
considered.in the best interests of the borough when the various 
Parliamentary proposals are completely formulated.  . . 


Worcester,—The Corporation Electricity Committee has . 
offered to supply energy to the Water and Sewerage Committee for 
the pumping plant at jd. per unit. Two motors, of from 35 to 
45 H.P., are to be installed to replace an 80-H.P. gas engine. The . 
capital outlay, with cables, will be £1,120. 


. | manm 
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: L.C.C.— The adjourned report of the Highways Committee, 
TRAMWAY AND RAILWAY NOTES. which was postponed on several occasions to allow of the Finance 


‘ . Committee dealing with the financial side of: the To 
"E » : expenditure of £803,000 for the reconstruction of certain of the 
Belfast. E m ioe vd apie eui pn . northern tramways, was withdrawn'without any reason being given, 
4s inspected by Major ive 5 m, RE., and Mr. A, P, m. The expenditure amounted to £112,000 for the erection of car- 
Board of Trade representatives. Thege gentlemen and the Corpora- ; | 
tion representatives journeyed over the portions of the System to 
be opened this Week, with satisfactory results. , « ; . 
On oo o oly le the ret sections of the electric ial The Highways Green to bridges Council to enter into an 
System were forma ly opened. Six Special cars carried the ord . - ; 
ayor and members of the Corporation and their friends, repre- pmended agreement with the London Electric Supp ly Corporation 


Á rice for the first 2,000,000 unita of 1d. per unit, and for any 
burn Road, and the speed varied ifrom 8 to 15 miles an hour. P - od : : : 
Everything passed off without a hi teh, and the public service was quantity beyond that amount at °75d. per unit. The agreement was 

da l 


; chasing the plant installed by the Council at the Deptford station 
hese aha at n ip da pe end: ui coii ds for the sum of £13,000. In the course of a report on the subject 
w1 SUAVE to run a oad, the thir nding by. S MAKETS the Highways Committee stated :—“ The price paid to tke company 
denaing, suggesting three-quarter los d as the safe value and as this under the present arrangement is 1:65d. per unit, and the Council 
would necessitate running the three engines on the normal load, | ments should be made for the company to continue to supply current 
there would be no stand-by. Hence the manager, Mr. Nance, states : : pany PT ie 
tbat he can only recommend that one section of the tramways be G, the Council, not direct to the tramways, but to transmit it to the 
run, until the whole of the condensing plant is ready—pėrhaps in 
February next. l ges À 
This seems to us quite excessive precaution. Surely it is far ae ue " ios ly ds ee pee pan way ipn beris dee done 
better. to run all the cars and chance a possible stoppage, than to Scar. dua Hon, acti, ve had under GTa eration the 
run none at all except on one section! A breakdown lastin & da die ote Eus "uy construction of about 10} miles (single Hack) 
or two could not be worse for the town. than the complete ono 9f theCouncil's (Northe m) Tamwaya otherthan the first section (equi- 


ditions the Working is, of Toute uneconomical, but unless the initial odd ps rubo 1d end pid ike pac Mes pe BA 
steam pressure is raised the strains on the engine are less when : i 
ine don coa densing than Men oon densing: could not use, the minimum prescribed being 1,500,000 units, and 


Canterbury-Herne Bay.—The Canterbury and Herne present night Car services or light mid-day or Sunday services on 
y Light Railway Co. are applying to the Commissioners for the Council's tramways, when it would not be economical to keep 
an extension of the period allowed for carrying out the works working the large Fenexting sets at the Greenwich end 


Cheadle.— The promoters of the Cheshire tramways have Proposed new arrangement will supersede tho | 
decided not to proceed with the line between Cheadle, Handforth, and will, it is suggested, come into operation about April Ist, 
me, ` 


Wilmslow, and Cheadle Hul 1906.” 
Dewsbury, —The electric tramway between Dewsbury Macclesfield.— Parliament 18 to be asked next session for 

and Birkenshaw was inspected by Major Druitt, of the B. of T., Powers to E tramways, to » Msi by ey » along 

on Thursday last week, and this week the public through certain thoroughfares in Macclesfield, and: a so from that town to 


Hazel Grove. Two Unsuccessful attempts have already been made 
is limited to 12 mi les an hour, but els re it is 16. 3 to get 4 Bill through Parliament embodying these powers. Oppo- 
bury to Birstall the line ig double, re pi pee m 3 RAD sition is now threatened by ratepayers of Macclesfield. Another 
Jength is about 4 miles. The line as far as Gomersal had been scheme, In Which the town is deeply interested, is the Construction 
worked with steam previously. Messrs. Dick, Kerr & Co. were the of a line of tramways from Macclesfield to Knutsford, vid Chelford: 
contractors for the reconstruction of the line. Energy for working ^ This would be an Tepes convenience to large numbers of people 
the new line is taken from the various local authorities, Before living in an area ill-provided with milway accommodation. In 
long Morley and Ossett will be linked up, and at the latter place addition, it would command a very large holiday patronage in 
communication with Wakefield wil] be established. PAMET, 


East Ham.—The T.C. on Tuesday decided to proceed Middlesex.—The award of the arbitrator in the dispute 


re jum l l between the County Council and Messrs. William Griffths & Co. 
mated oa ip aiia of the tramways in Manor P ark, at an esti- Ltd., the contractors for the Lordship Lane and Bruce Grove tram- 


pueri way, was made known at the meeting of the County Council last 
Glasgow,— The Tramways Committee of the T.C. has week. 'l'he arbitrator held that the County Council was not entitled 


recommended that the extension from Paisley Road to Govanhill, to any penalties, and that Messrs. William Griffiths & Co. were not 
authorised by Parliament this year, be proceeded with during the entitled to any damages; that each Party should pay the other 


present, winter, and that the work be executed by the department. party's costs, and that the costs of the award should be equally. 
divided between the two parties 
Hastings.— The motor-omnibus service is to be discon- A Bill is to be promoted in the next session to authorise the con- 
tinued, owing to the competition of the electric tramways. Arrange- struction by the Council of a tramway from the terminus in 
mente are being made to sell the stock of 1] buses for £7,000, for Edgware Road to Kilburn, near Bridge Street. 
use in London. Motor-'bus enthusiasts wil] find materia] for The proposed tramway to Sudbury ig to be continued along the 
meditation in thig announcement, arrow Road to the Webley-Harrow parish boundary 


: . Application is to be made to the Light Railway Commissioners 
Hythe,—Two schemes for constructing electric tramways for an order authorising the construction of a line 7 furlongs 


| Kamsgate. — The report of Lieut.-Col. von Donop on 
Lincoln.—The Bervice of electric tramcars, on the G.B. the accident which occurred on August 3rd on the Isle of Thanet 
» Was inaugurated on Thursday last week, Light Railways has been issued. It states that the accident arose 
after the official inspection of the B. of T. had taken place. Mr. through the failure of the driver to stop the car, according to the 
S. Clegg, electrical engineer to the Corporation, drove the first car. — B.ofT. regulations, at the top of Madeira Hill. The car went over 
Subsequently the inventors, Messrs, Griffiths and Bede] l, received the the brow of the bill at too high a speed in consequence of this, and 
members of the Corporation at the Saracen’s Hend Hotel, and got out of control. The conductor notice the failure to stop, and the 
accepted their congratulations on the successful start of the under- high speed, and put on the slipper brake, while the driver must have 
taking. applied the aoe brake, as the n. were mes ue. Phe driver 
: ; : Was apparently regaihin control of the car, when i & reverse 
Liverpool.—On Monday after noon, as an electric car Was . QUU iud at the Pont ju reversal it was derailed, thanks to the 
turning from Church Street Into Parker Street. one of the busiest high speed and the sharp curvature. The car ran across the road 
Corners in the centre of the city, the trolley-head became detached, and over the edge of the cliff, but fortunately no one was killed. 
and was projected through the large plate-glass front of a florist’s i 
shop. | 


London.—Mxrnzororrr4 N DISTRICT AND METROPOL ITAN chief blame is laid upon the driver for not conforming to the regu- 
RarLWAYS.—From to-day important reduction in fares come into ae ud n tapa pany is aleo A ipium pagal e ied 
force on the Inner Circle. Between Earl's Coutt and High Street ti . A track 8 d brak M d d 
and the intermediate stations to Aldgate East, the Single journey ‘ons 1u the track an es are recommended, | 


fares will in no case exceed 4d. first, and 2d. third-class, ‘instead Walthamstow,—A conference is to take place between 
ot 6d. and 3d. as at Present; the fares on the north side of 


Me CUT representatives of the U.D.C. and the Leyton U.D.C. with reference 
the Circle are similarly reduced to 3d. first and 2q, third-class at i 
Moust, l : . 


——— —— 
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"A NEW PROCESS OF WIRE COVERING. | 


Ir is not often in these prosaic-days of well-established pro- 
cesses that we have brought to our notice such a radical 
departure from present mcthods as the new process for the 
cotton and silk covering of wires, invented and perfected by 
Messrs. W. A. Phillips & F. Hutchins, of Crescent Works, 
Harlesden, promises to be. The process and the special 
machinery adopted for carrying it out are the outcome of over 
five years’ experimental work on the part of the inventors, 
whom we should not be treating justly did we not offer them 
our sincere congratulations on having brought within prac- 
tical reach an economic invention of great prospective value. 
» Considering the smaller grades of covered wire, for instance, 
as our readers are aware, it is usual to apply a spiral winding 
of yarn, which, critically examined, reveals a corrugated 
covering, with intervening spaces between the insulating 
strands ; now, by the new process, the inventors have sought 
and succeeded in applying a homogeneous felt-like covering 
to the wire, of a thickness which obviously can, with equal 
efficiency, be much less than with yarn or thread. 

For cotton covering the material used is unspun roving, 
which is first passed through and attenuated by drawing 
rollers; these feed the fibres of cotton into a device, which 
incorporates a rapidly revolving hollow spindle of special 
construction, through which the wire is fed. ‘The spindle 
rotates inside a fixed casing connected to an exhausting fan. 
The combined result of the rotation of the spindle 
and the air suction is to create an’ air vortex over 
the head of the spindle, and the latter, as it rotates, 


Fic. 2.—View or FEED ROLLERS AND COVERING Device, SHowING ROVING 
| FEEDING ON TO THE LATTER. 


draws out and spins the cotton fibres around the wire 
as it passes down through the head of the spindle. 


Fic. 1.— Exp View: WIRE-COVERING MACHINE. 


Figs. 1 and 4 illustrate a completed 
machine adapted for single covering, and 
fig. 3 is a transparent drawing of the 
* covering device," on the operation of 
which the process depends. 

The accompanying diagram, fig. 5, 
shows the essential elements of the new 
machine ; « is the cotton roving passing 
through three pairs of drawing rollers, 
of which the front pair run at 10 
times the speed of the back pair, thus 
attenuating the cotton. The hollow 
spindle, 6, through which the wire, r, 
passes, is driven .by pulley 7, and has a 
hollow perforated head, e, the top of which 
is covered with wire gauze, having an eye- 
let in the centre. The spindle, the total 
weight of which is under 2 ounces, runs 
at a speed of over 30,000 r.p.m. in a 
white-metal bearing f, so arranged that 
there js a continuous circulation of oil, 
the lubrication being assisted by a spiral 
groove on the spindle. The hollow frame- 
work of the machine, g, is connected to 
an exhausting fan. "The top of the rotat- 
ing spindle is covered in by a fixed case, 
h, provided with a slot k, through 
which the cotton is sucked. The intense 
vortex created inside the case, ^, by the 


air suction, in conjunction with the rota- 
G 


. 
t 
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tion of the spindle, causes the fibres of cotton to'be‘attracted to 
the centre of the bronze gauze top of the spindle at n, where 


they are whirled round the wire, 
being afterwards firmly com- 
pacted on to it by a spring 
inside the slotted head, e. 

The spindle, with its white- 
metal bearing, stands in an oil 
bath (seen in figs. 3 and 5), with 
which it is in direct communica- 
tion by means of small oil 
holes in the bearing; the 
spindle throughout its length 
is constructed to a slight 
taper, and the latter together 
with the spiral oil groove 
ensures, at the high rotative 
speed in use, that the oil shall 
creep up to the head of the 
spindle, As it is of the 
utmost importance that the 
oil shall not ereep up to the 
covering material ^ above, 
a specially shaped ‘petticoat 
flange is formed round the 
head of the bearing, which 
throws the oil down again, 
allowing it to drain through 
into the reservoir below. 

Perfect lubrication is, of 
. course, essential at such high 
speeds, and it is of interest to 
note that eleetrical tests have 
proved the existence of an 
oil film on the spindle, the 
rotation of which is perfectly 
cool owing to the air suction 
which takes place in its 
vicinity. 

The action of the rotating 
head in drawing out 
the fibres will be 
better compre- 
hended when it is 
remembered that a 
slight air suction 
occurs through the 
perforations on the 

side of the rapidly 
rotating head, thus 
causing some ad- 
herence of the in- 
dividual fibres to 
the latter, which 
pulls them out 
singly, but at a 
great rate; the 
fibres are after- 
wards drawn over 
the top of the 
head and whirled 
towards the centre 
(round the wire) 
the air suction 
being naturally 
greatest at this 
point, owing to the 
relatively lower 
speed of rotation 
there. 

It may be men- 
tioned that a ledge 
is provided over the 
entrance slot in the 
outer casing to pre- 
vent the direct 
entrance of the 
roving; and that 
an ingeniously 


placed paper washer whieh surrounds the head below the 
perforations, suffices for an air seal 


to the casing of 


8 


Ke 


SS 
` 


Fic. 3.—TRANSPARENT VIEW. OF COVERING DEVICE. 


Fic. 4.—Front VIEW oF MACHINE, 


the machine, this action being assisted by the fine par- 
ticles of cotton which are drawn into the gap. 


The machine insulates the 
wire at the . extraordinarily 
high rate of 85 ft. per 
minute, and even this speed has 
been exceeded. The insulation 
consists of a hard felted 
covering, which is highly 
suitable for taking varnish. 
It is claimed for the new 
process (1) that a thin in- 
sulation can be made, using 
cotton, which costs no more 
than that used for a thick 
covering, and the cost of 
roving. is obviously less than 
that of yarn, especially in the 
fine counts. In the case of 
silk, the material used is that 
known as * waste" instead of 
*floss" silk. (2) The speed 
of production is ten times that 
of the ordinary process; (3) the 
machine is easy to manipulate, 
and requires very little training, 
as compared with the ordinary 
methods; (4) the thickness of 
insulation can be varied. with 
great exactness, to give a speci- 
fied diameter; (5) there are 
absolutely no knots or visible 
joints of any kind in the cover- 
ing, a point specially important 
in the case of fine wires; (6) 
the length of wire that can be 
insulated in one piece without 
a stop is unlimited so far as the 
action of the machine is con- 
cerned, as the cotton roving is 
pieced up without 
stopping—in fact, 
by simply leading a 
fresh end of roving 
into the feed rollers, 
the action being 
automatic  after- 
wards. 

The machine 
illustrated is built 
for covering five 
wires ; its construc- 
tion general is 
obvious from our 
views. The five 
covering devices can 
be seen on the 
front frame of the 
machine which 
serves as the ex- 
hausting trunk, and 
in -common with 
others is -connected 
to an exhausting 
fan, the negative 
air pressure main- 
tained being about 
8 in. of water. 

The lower 
shaft of the 
machine revolves 
at some 2,500 
r.p.m,, and the 
five pressed alu- 
minium pulleys 
mounted on it trans- 
mit motion to’ the 
rotating spindles of 
the covering devices. 


The feed handles, seen projecting below the wire bobbius 
in the front of the machine, are for tightening up the 
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belts which simultaneoualy actuate the feed rollers 
(for the covering material) and the wire bobbins. The 
handles when .pushed in to start the feed are held 
in position by small electro-magnets fixed behind the 
machine. 

These magnets are energised through a circuit which 


includes the wire to be covered ; and in the event of din) 


latter breaking, or of the covering material feeding 
gularly and leaving bare patches of wire below me covering 
device, and so earthing the 
circuit-on to a contact pro- 
vided for the purpose, the 
magnets are de-energised, 
the handles come out (by 
gravity), and the respective 
feeds stop. , 

Great care has necessarily 
been exercised in per- 
fecting the various details, 
and the inventors’ double 
covering machine, which 
is in course of erection, and in which the wire is fed 
alternately through similar covering devices to that des- 
cribed, but revolving in opposite directions, will be watched 
with great interest on its completion. 

The economic value of a machine which covers 85 ft. of 
wire a minute, and at the same time uses covering material 
which represents a saving of from a quarter to three-quarters 
cost in the case of cotton and of some two-thirds cost in the 
case of silk, and, further, permits of the finest grade of 
covering, needs no further mention from us; the inventors 
are practical men with long experience in the work, and, 
from our personal observation, their claims in regard to fine 
wire covering se to be justified. | 


H 


THE FERING uU UNS Co. 


BEFORE the Boxer rising of 1900, part. of Peking was 
lighted from a small alternating station in the Tartar city, 


WM 


THE PEKING ELEcTRIC Co.’s ENGINE Room, SHOWING A Gas-DRIVEN UNIT. 


situated close to, but outside, the Legation quarter. Ow 
to its defenceless” position it was completely destroyed during 
the trouble, so that when the Peking Electric Syndicate 
projected a new- plant, therpermission of the Ministers was 
only given on the understanding that the generating plant 
should be inside the defence walls of the Legation quarter. 


and would not have been suitable. 


When the new scheme was TI out, ilie light was a first 
switched on on November 6th, 1904, the contractors for the 
complete plant being Messrs. Arnhold, Karberg & Co., of 
Tientsin, who now act as general managers. 

Owing .to the proximity of- several Legations to the 
station, a rather unusual method of building was resorted te. 
The whole building space 
was excavated to the 
depth of 8 ft. 3 in. and 
2 ft. of lime and mud 
concrete were then 


C 


$ , stamped in, forming 
> H 2 a cheap and satisfactory 
1 h- —,, floating foundation. On 
tH bog aire Te pU the top. of this were con- 
Rl um j © structed the engine and 
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Fia. 5.—SEcTIoNAL DRAWING or COVERING DEVICE, &c. 


wall foundations. All the latter, and the walls up to the 


height of the travelling crane girders, were built in-fire brick 
and cement mortar, as the local bricks are very easily broken 
The engine foundations 
are carried up to .a height of 4 ft. 2 in. above the ground 
level ; the engine room floor, which is formed of cement con- 
crete, supported by 
girders, is level with 
the top of the founda- 
tions. The  inter- 
vening space between 
the various founda- 
fions if used as a 
basement, in which 
are placed the balan- 
cers, the engine piping 
and cables, &c. 

The building con- 
sists of an engine room, 
gas generator room 
saw-dust box room, 
regulator room, accu- 
mulator rooms, fuel 
store, workshop, two 
office rooms and an 
engine stores. 

The fuel store is 
interesting from the 
fact that the entrance 
for the coal is a 
window. The coal is 
brought from the 
mines to the works 
by camels; the window 
sill is at the height 
of a camel’s back. 
For unloading, the 
camels pass before the 
window and the coal 
bags are lifted off their backs and swung through the 


window by a small hand crane. 


In the engine room are installed two of Korting’s gas 
engines of 80 B.H.P. output, at 140.revs. per minute. These 
drive direct two continuous current dynamos supplied by the 
Allgemeine Electricitiits Gesellschaft, of Berlin. 
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The gas engines are single acting with balanced cranks 
and are provided with ‘magneto ignition. 

The dynamos are construc ted for an output of 110 
amperes at 440 to 480 volts, with a speed of 140 r.p.m. In 
addition to the ordinary commutator, the dynamo has two 
slip rings connected to the armature windings for use with 
static balancers, which practically consist of an inductive 
coil across the two slip rings with the neutral wire connected 
to the middle. Each dynamo has a separate balancer which 
will take 25 per cent. of the output. The station has now 
been running for a year and not the least trouble has been 
experienced with these balancers, which certainly would not 
have been the case with rotary ones and Chinese attention. 

The switchboard consists of two dynamo panels, two 
battery panels, a booster panel and a feeder panel. Each 
dynamo has two ammeters, one for the negative and one for 
the positive main, it being very much easier to balance them 
thus, as each dynamo is balanced by itself. A battery 
of 124 cells on each side, manufactured by the Berlin Accu- 
mulator Co., is installed in two basement rooms. This is 
capable of supplying 200 16-c.p. lamps for 10 hours. The 
regulation of pressure is carried out by means of multiple 
contact switches at the middle wire end of each half. There 
is both a charge and discharge arm on the switches, and the 
charging can be carried out in two ways ; either by charging 
the regulating cells by means of the booster and the 
remainder of the cells by the main dynamo, or by taking 
the discharge arms off their contacts, and charging the 
whole battery across the mains with the booster in series. 
The second arrangement was carried out in Peking, necessi- 
tating a slight modification of the board, but it was found 
necessary as the charging of the cells was carried out very 
unevenly with the former method by the Chinese. 

The producer house contains three of Messrs. Korting’s 
suction gas generators. The gas is made from coke: 
anthracite has been tried but has been found difficult to 
obtain in even qualities, as the mines which are being worked 
at present are still at their surface seams. When they reach 
lower levels the coal may be of a better quality, and it may 
be tried again. 

The generators are of ordinary construction, the necessary 
steam being supplied from an evaporator through which the gases 
pass after leaving the generator. The gases then pass through a 
coke scrubber, a saw-dust cleaner and a pressure regulator to 
the engine. The pressure regulator consists of a hollow 
cylinder which is pulled against the suction of the engine by 
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VIEW OF THE SWITCHBOARD, SHOWING THE BARE FEEDERS LEADING FROM THE BUILDING. 


means of a spring. When the engine sucks the gas, the cylinder 
is pulled down against the compression of the spring: when 
the engine starts compressing and the suction stops, the 
spring pulls up the cylinder and draws gas from the gene- 


rators, thus keeping a steady suction on the T This 
arrangement makes a wonderful: difference in the steady- 
ness of running. Originally, the station was designed for 
one generator per engine, but it was found that with the 


INTERIOR OF THE PRODUCER HOUSE. 


"I 
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inferior quality of coal obtainable here and the equally 
inferior workmen, it was necessary to install a third gene- 
rator. 

When the firing and cleaning were done under European 
supervision, the engine continued run- 
ning smoothly, but as soon as a China- 
man was left to attend to the fires him- 
self, he always managed to slow the 
engine down when cleaning or slicing 
the fires. With the other generator, 
enabling the two fires to be cleaned 
alternately, no trouble has be experienced. 

The roof of the producer house is 
formed by the cooling water tank. In 
the ashpit level of the generator room 
are installed the fans for blowing up 
the fires, one being driven by hand i 
one by motor. There is also a pl 
pump for charging the compressed | 2 
reservoir used for starting the engin 

As Peking is remote from all repair 
shops, it was considered advisable to 
install a repair shop in the station, 
specially suited for the work to, be 
expected on the plant installed. The 
workshop contains work-benches, vices, 
a lathe with screwing attachment, a yer- 
tical drilling machine, grind stone, pipe- 
screwing machine and. forge, the on 
of these being motor-driven. 

The distribution is carried out on 
the three-wire system, the overhead 
cables being of bare copper, carried 
on lattice poles. There are three 
feeder points, at which’ the poles are 
equipped with copper ring bus-bars, fuses, pilot wire connec- 
tions and lightning arresters. Since starting the station, the 
fuses have only been blown once, and then it was by a wind 
short on the feeder wires. — All the buildings are wired on 
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the three-wire system with three-wire meters. The out-of- 
balance current at the switchboard has never been more 
than 5 to 8 percent. At present an equivalent of 5,500 8- 
C.P. lamps are connected, and extensions to the plant are 
being taken in hand. i 


TRAMWAY AND RAILWAY NOTES. 


(Concluded from page 888.) 


Simplon Railway.—According to a Swiss contemporary 
the question of the introduction of electric traction in the Simplon 
tunnel is rapidly nearing solution. Arrangements are being made 
with Messrs. Brown, Boveri & Co.,of Baden, for carrying out ihe 
work. The system which will be adopted is that of Messrs. Ganz 
and Co., which has been used for many years on the Valtellina rail- 
way. Three-phase alternating currents, with a voitage of 3,000, 
will, therefore, be employed. The ordinary trains will each be com- 
posed of & motor-car and two, three, or four ordinary cars. Heavy 
trains will be drawn by electric locomotives, two of which are 

ally being constructed by Messrs. Brown, Boveri & Co. They 
will be finished by the end of the year, and will be tested over the 
Italian lines. The electric powerwill besupplied from Domodossola, 
a distance of 25 miles. The passenger trains will run at a speed 
of 40 miles per hour, and the cost is estimated at 1,000,000 fr. 

Messrs. Bruce Peebles & Co., who hold the Ganz patents for this 
country, inform us that the Swiss Government has accepted the pro- 
position of the Italian Government to place five electric locomotives, 
supplied by Messrs. Ganz & Co. for the Valtellina line, at its 
disposal for use in the tunnel, which will be opened for public 
traffic on May Ist, 1906. 


West Ham.—A through service by the West Ham and 
East Ham cars between Canning Town terminus and Barking Town 
terminus was commenced on the 17th inst. The extensions in 
Tramway Avenue and The Grove, Stratford, are now open to traffic. 
The B. of T. has consented to the Corporation placing on the baek 
arm brackets of the poles used for tramway purposes electric wires 
for the purpose of lighting Hermit Road and Beckton Road. 


Wolstanton District Council.—The Potteries Electric 
Ttaction Co. has agreed to pay the whole amount of the general 
district rate now due from it, on the understanding that the Council 
will repay the proportion of three-fourths on the light railway 
should the Court decide that the light railways were liable to be 
rated at one-fourth of the rateable value only. ` 


TELEGRAPH AND TELEPHONE NOTES. 


Bahamas.—The Governor in the Annual Colonial Report 
states, in reference to the telegraph service, that total interruption 
of telegraphic communication by the cable between Nassau and 
Jupiter was reported on October 16th, 1904, and continued until 
December 9th, when the Henley Co. completed the repairs, and 
communication was restored. Up to the date of complete inter- 
ruption the cable had been in weak condition from the numerous 
leaks in the shore ends at Jupiter and at Nassau, which had existed 
for a year or more, but no delay or errors had occurred in sending 
or receiving messages. The break which caused the final and com- 
plete interruption was finally located 4 miles from the shore at 
Jupiter, and was caused by the chafing of the cable on the rocky 
bottom until it parted, no doubt due to abnormal currents, during 
the hurricane of October 16-17th. The cable was repaired at a cost 
of £4,359. The Superintendent of Telegraphs points out that 
previously to this break, cable communication had lasted 13 years 
without interruption or mistakes, and he considers this a very satis- 
factory record. A total of 3,311 messages passed over the cable, of 
which 435 were to and from Great Britain, and 2,330 to and from 
other countries. The revenue was £1,220 7s. 8d., and the expendi- 
ture £572 16s. 2d. 


Australian Long-Distance Telegraphy.—On Sunday 
morning, September 24th, 1905, a somewhat remarkable achieve- 
ment was attained in a trial of long-distance working over the 
Australian telegraph lines. Mr. Jenvey, electrical engineer for 
Victoria, had made the suggestion that a trial should be made, and 
the admirable co-operation of the electrical engineers in the other 
States of the Federation resulted in Broome, a station on the north 
coast of Western Australia, being placed in easy communication 
with Cape York, an office on the extreme northern point of Queens- 
land, over a distance by the route of the line of 6,601] miles. 

Broome and Cape York passed the time of day and carried on a 
conversation for 15 minutes at a key speed of 20 words per minute 
without the least sign of lag in the signals.  Broome stated that 
the temperature was 100° in the shade there, while Cape York set 


it down at 80 at his end. The signals passed from one terminal. 


station to the other splendidly, and amply demonstrated to the 
satisfaction of all concerned that through telegraph working from 
one end of Australia to the other was a practicable feat. 

With the attainment of this successful result the terminal stations 


were taken off, the intermediate circuits were dismantled, and the 


experiment came to an end. — a 


Sunday morning was chosen for the test, as being the most suit- 
able time. Except for occasional private and a few Press telegrams, 
those engaged in telegraph work have very little local business 
other than the receipt and dispatch of shipping intelligence to 
occupy them on Sanday mornings. . 

By referring to the accompanying skeleton map of Australia, the 
course of the circuit can be readily traced. There were 13 repeating 
stations, numbered in the column 1 to 13, and the various sections 
of line were made up as follows :— 


Telegraph | Class ofline | Distance 
No From To system. wire in use. in miles. 
0 | Broome — — — — 
1 | Repeater at Roeburne — — — 
2 s Geraldton — — — 
8 — Perth Duplex 400 1b. iron 1,466 
4 | Perth Coolgardie uad. 200 lb. copper 356 
& | Coolgardie Eucla n a 568 
6 | Eucla Yardea " 300 Ib. copper 455 
7 | Yardea Adelaide oe 2 885 
8 | Adelaide Melbourne 2 "M 487 
9 | Melbourne Bydney $i 800 Ib. iron 575 
10 | Sydney Brisbane Bi 400 lb. copper 1733 
oe ma [T] Ib. ?9 318 
— — v Bub. cable 
— — i Aerial cable f 
11 | Brisbane Bowen Duplex 200 lb. copper 490 
: — — A 400 Ib. iron 878 
13 | Bowen Townsville s jè 127 
18 | Townsville Junction Creek » 5 
14 | Junction Ck. | Cape York ši E 602 


Grand total, 6,6012 miles. 


Some 10 years ago, viz.,on Sunday, May 26th, 1895, a similar trial 
was made, and on that occasion Derby, a station 124 miles north of 
Broome, was linked to the circuit. At that period the various State 
postal departments of Australia were working undér different and 
separate administrations, some using the Universal and others the 
Australian telegraph code, which fact reduced the key speed to 10 
words per minute for that trial. All Australian departments are 
now subservient to the control of one Central Federal office, and 
the Universal code has become general since 1897. For some reason 
not assigned, Derby was not available for the recent test. There is 
no direct line connecting Derby to Port Darwin, or the latter to 
Cape York, so that it was not possible to encircle the whole of the 
Continent by one speaking circuit. 


AUSTRALIA 


RourE or 6,600- MILE TELEGRAPH CIRCUIT. 


The composite nature of the line and the character of the ground 
traversed must be considered in estimating the value of this achieve- 
ment. Some sections pass over desert, forest, and mountainous 
country and through water, and are exposed to the destructive 
effects of high winds, storms and rain, as wel as damage from passing 
traffic. In order that a test of the description under review may 
be successfully carried out, it is necessary that :— 

1. The sections of the line must, be in good working condition. 

2. The repeaters should be well adjusted and carefully watched. 

3. Batteries must be well up to their maximum strength. 

4. There should be good local management and supervision of 
the circuits. 

So far as is known, actual demonstration over such a lengthy 
circuit is rare, and it is probable that nothing of the same nature 
has been accomplished in any other country. 

The following were the technical officers principally concerned in 
the test, viz.:—Messrs. Jenvey and Diercks, at Perth; Mr. 
Unbehaun, at Adelaide; Messrs. Howard and Fitzgerald, at Mel- 
bourne; Mr. Nelson, at Sydney; Mr. Hesketh, at Brisbane; and 
Mr. Murphy, at Townsville. We are indebted to Mr. T. Howard, 
assistant electrical engineer, Melbourne, for the foregoing 


particulars. 
Glasgow.—The underground cable connecting London 


with Glasgow has now been led into the Glasgow General Post Office, 
and the new service will be working by the middle of December. 
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Leith.—The National Telephone Co. has opened a new 
C.B. exchange at Leith, with a capacity of 3,000 subscribers and 100 
junctions. It is at present equipped for 1,000 subscribers. 


Rangoon.—The Oriental Telephone Co. is about to 
abolish the overhead wires and put all the circuits underground. 


Telegraphic Interruptions and Repairs t— 


CABLES. INTERRUPTED. REPAIRED. 
Trinidad-Demerara (No. 1.) ee ee ee Aug.'26, 1902 se e 
Dominica-Martinique ee ee ee “ee May 1, l 1902 ee ee 
Bt. Lucia-Martinique ..  .. vs vs .. May", 1902.. 
Cayenne-Pinheiro ; ds m x .. Aug. 18, 1902... 

Reissa-Igsa (Yemen) Camaran ae .. Oct. 22, 1902.. * 
Yarifa-Tangier ... .. Sie ys Jan. 18, 1904 .. i ; 
Closed { Vladivostock-Nagasaki ee ee ee Feb. 9 1904 oe ee 

Yol Port Arthur-Chifu ee ee ee ee Mar. 9, 1904 ee ee 
Jamaica-Colon .. Ee oe p vs .. Jan. 5, 1905.. m 
Cadiz-Tenerit July 90, 1905 .. ae 
Oran-Tangier-Cadiz is Oct. 80, 1905.. Nov. 22 
Puerto Plata-Martinique Oct. 30, 1905.. 6x 
Bolama-Bissao  .. s is Nov. 21, 1900 .. Nov. 27 

LANDLINES. 

Puerto-Barrios ee ee ee ee ee ee Aug. 28, 1902 ee ee 
Kertch-Soutehoum `.. s% is x .. Bept. 97, 1904 .. s . 
Communication with Brazil via Galveston .. July 18, 1905 .. vx 
Alaska landlines .. Ji "T ss es .. Nov. 21, 1905.. Nov. 2 

» » uu 00. 0s. Nov. 27, -1905 .. Nov. 28 
Rome-Constantinople Nov. 24, 1905 . Nov. 24 


declares that President Castro is beginning to show signs of a pos-’ 


sible intention to modify his attitude towards France, so far as- ' 


concerns the diplomatic relations between'the two countries. The 
State Department declares that the United States never approved the 
language of President Castro's note to M. Taigny, and its with- 


drawal will be a matter of satisfaction to the United States as well' 


as to France. The Herald's Caracas correspondent states that 
President Castro is now asking France to present the reasons upon 
which she founded her protest regarding the action of Venezuela 
against the French Cable Co. 


Warsaw.—The chief telegraph office at Piotrkoff has 
issued an order prohibiting telegraphists from transmitting tele-. 
grams to Count Witte or the Central Government containing com- 
plaints with regard to the political situation. 


Wireless Telegraphy. — ITALY. — The 
Posts and Telegraphs has nominated a scientific commission to con- ' 
sider tho establishment of & wireless telegraph station for internal 
communication, and for communication between the mainland aud 
the surrounding islands. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Australia.—December 18th and 19th. The Deputy 


Postmaster-General, Brisbane, invites tenders for the supply of 
insulators, phosphor bronze wire, copper sleeves, binders and tapes. 

The Deputy Postmaster-General, Melbourne, invites tenders for 
the supply of (1) 10 miles of 26-pair lead-covered paper-insulated 
telephone cable;. (2) 1 mile of 156-pair lead-covered paper- 


insulated telephone cable (1234 lb. conductors); (3) 5,000 barrel : 


insulators, delivery within three months of date of acceptance of 
tender. 


Austria,—December 20th. The Austrian State Railway 
authorities at Pilsen are inviting tenders until December 20th, for 
the establishment of an electric lighting plant at the railway station 


Minister of 


in that town. i 


Bermondsey.—December 8th. Water-tube boiler, and 


500-Kw. steam dynamo for the B.C. See “Official Notices" Novem- 
ber 24th. ' 


Bradford.—December 2nd. General stores for the 
tramways department. .Forms of tender and conditions at the 
Tramway Offices, 15, Bridge Street, Bradford (one guinea). 


Brazil.—December 16th. , The municipal authorities of 
Sao Luiz (Maranhao), Brazil, are inviting tenders until December 
16th, for the electric lighting of the town. 

- NicuTEROY (Rio de Janeiro).—Installing a system of electric 
lighting. 


. Buxton.—December 15th. One 52-Kw. gas-driven 
balancer set for the U.D.C. | See “ Official Notices ” to-day. 


Clyde Navigation,—December 18th. 
ally-driven capstans, and tipping turntables. 
Notices ” November 24th. 


Crane, electric-- 
See “ Official 


Glasgow.—December 4th. 1,000-Kw. motor-generators, 
and high and low tension sub-station switchgear for the Corporation 
electricity department. See “Official Notices " November 24th. 


Ilford.—December 12th.  Triple-concentric armoured 
cable for the U.D.C. See ‘‘ Official. Notices " November 24th, 


i 


[ 


(Y 
India.—December 5th. Bombay, Baroda and Central 
India Railway Co. invite tenders for the supply of the following 
stores, *viz:— Electric generktors; switches. Specifications can be 
obtained at the Offices, Gloucester House, Bishopsgate Street 
Without, E.C., on-payment of 21s. each (not returnable). 


Launceston (Tas.).—January 15th. 500 or more elec- 
tric meters; maximum demand indicators; for the Corporation. 
See “ Official Notices ” November 17th. 


NE. Railway.—December 2nd. The North-Eastern 
Railway Co. wants tenders for the supply of arc lamp carbons, ' 
electric lamps, wires and cables. The company is also asking for 
tenders for telegraph stores. ` 


Poplar.—December 13th. Steam engines, dynamos, 
pipework, switchboard, wiring, motors, fire alarms, telephones and 
electric bells for the Guardians, See “ Official Notices" November 
17th. 


Southwark,—December 6th. Electric wiring and fit- 


tings for the B.C. new stables. Specifications to be seen at-Borough . 
Engineer's office, Town Hall, Walworth Road. 


Spain.—Tenders have just been invited by the municipal 
authorities of Jaca (Hulsca province) for the concession for the 
electric lighting of the town. 


Stalybridge Joint Board.—December 18th. Adver- 
tising rights on 55 electric cars. See “Official Notices" to-day. 


 Swindon.—December 19th. Three double-deck radial 
axle truck tramcars for the Corporation. See “ Official Notices" 
to-day. 

Warrington.—December 6th. One 300-Kw. turbo- 
alternator; and one 100-kw. motor-alternator; switchboard trans- 
formers and cable for the electricity department. See “Official : 
Notices " November 24th. ! 


CLOSED. 


Beckenham.—In connection with the extension of the 
electric light work, to supply the Penge tramways, the Council has 
accepted the tenders of Messrs. Babcock & Wilcox, Ltd., for boilers, 
at £3,375, and for pipe-work, at £1,750. "The contract for engines 
and dynamos has gone to the General Electric Co., and that for the 
condensers to Messrs. Mirrlees, Watson & Co., while the switchboard 
is to be supplied by Messrs. Elliott Bros., at £545. | 


Dartford.—The, U.D.C. has -accepted the tender of 
Messrs. Wm. Dickinson & Co., of Bexley Heath, for wiring the car- 
sheds for the E.L., at £116 17s. 

The U.D.C. has accepted the tender of the Western Electric Co. 
for the supply of house service cable. 3 


Fareham.—The B.G. has accepted the tender of Messrs. 
Tuck & Co., for the installation of the E.L. at the sick wards of the 
Infirmary. 

. London.— The following tenders have been received by 


the L.C.C. Education Committee for the supply of a 30-H.P. motor 
at the Old Montague Street School, Whitechapel:— 


Siemens Bros. & Co. . (accepted) £99 16 
Lancashire Dynamo and Motor Co. .. 102 Q 
Veritys, Ltd. is be Ds - 105 10 
Electric Construction Co. 111 0 
Electromotorse, Ltd. is 122 14 


WESTMINSTER.—The Public Libraries Committee has received 
the following tenders for putting the electric light installation at 


. St. Martin's Lane Library in repair:— 


T. Potter & Co., Ltd. 
F. J. Coleby & Co. .. 
Lund Bros. & Co. .. i ex s SN "E 88 


.. (provisionally accepted) us 


Leo Sunderland & Co. 104 
Drake & Gorham, Ltd. .. js 110 
Foote & Milne, Ltd. TCU 119 


West Haw.--The Corporation received the following tenders for , 
12 arc lamps :— 
Brockie-Pell Arc Lamp, Ltd., £4 18s. 6d. per lamp. . 
Johnson & Phillips, £5 per lamp, 18s. 6d. for line resistances. 
Crompton & Co. (accepted), £4 12s. per lamp, 15s. line resistances. 
British Thomson-Houston Co., £5 per lamp, 17s. 6d. line resistances. 
` The Corporation has accepted the tender of Glenfield & Kennedy ' 
for four meters to be fixed on the water-fecd ranges at the generating 
station, at £55 10s. per meter. 


Middlesex.—The County Council on Thursday placed an 
order with Messrs. Dick, Kerr & Co. to construct tramway No. 14 
along the Gt. North Road from Whetstone to the Middlesex and 
Herts County boundary on the same schedule of prices as the firm 
is constructing the line along Ballard's Lane from Tally Ho Corner 
to Woodberry Grove. 


Sydney.—The E.L. Committee has recqammended the 


acceptance of Messrs. Noyes Bros.’ tender/for the supply of paper- 
insulated lead-sheathed cables, at £5,248. 


Walthamstow.—The U.D.C. has accepted the tender of 
Mr. A. C. Burnley, to pay £25 per car per annum for three years 
for the right of advertising on its tramcars, and has also placed an 
order with the Westminster Engineering Co. to repair four arma- 
tures, at £45 each. 


Worksop.—The U.D.C. has accepted the tender of. 
Messrs. Chamberlain & Hookham, Ltd., for the supply of electric 
meters, and that of the Pulsometer Engineering Co. for the supply 
of water softening plant, at £200. : 
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FORTHCOMING EVENTS. 


Te-day’s Events (Friday, December Ist).—At 7 p.m. N.E. Coast Institution 
of Engineers and Shipbuilders, Dinner at Westgate Assembly 
Rooms, New?astle. ' 

. At 7.80 p.m. Northampton Institute Engineering Society. Mr. W. 
Chappell on '* Water Turbines as Applied to the Generation of 
Electricity,” 


Silurian Decemher 2nd. At 7:30 p.m. Glasgow Technical College Scientific 
Society. . Dr. James Muir on *'* Metallography.”’ 
Monday, December 4th.—At 8 p.m. Society of Arts. Cantor Lecture, by Dr. 
J. A. Fleming, on ** The Measurement of High-Frequency Currents 
and Electric Waves." (Lecture II.) 
Thursday, December "th.—At 8 p.m. I.E.E. Meeting at ILC.E. Mr. W. H. 
Patchell on “The Charing Cross Co.'s City of London Works.’ 
At 8 p.m. Civil and Mechanical Engineers’ Society. Meeting at 
Caxton Hall. f 5, 
At 8.30. p.m. Chemical Society Meeting. 
Friday, Teeter 8th.—At 7.80 p.m. I.F.E. (Manchester Students). Mr. 
H. M. Parr on “The „Electrification of Existing Steam 
Paine: " 
At" p.m. I.E.E. Annual dinner at the Hotel Cecil. 
At8 p.m. At Northampton Institute. Prize distribution by Sir Wm. 
Preece, and Conversazione. 
At8p.m. Physical Society Meeting. 
Saturday, December 9th.—Glasgow Technical College Scientific Society. 
Fourteenth Anniversary Dinner. 
Monday, December 11th.—At 8 p.m. Society of Arts. Cantor Lecture, by Dr. 
J. A. Fleming, on “The Measurement of High-F requency Currents 
and Electric Waves." (Lecture III.) 
At 7.80 p.m. I.E.E. (Manchester. Mr. H. Harrison on *'Btrect 
Lighting." 
Tuesday, December 1?th.—At 8 p.m. I.E.E. Meeting. (Glasgow.) 
Wednesday, December 13th.—At 7.80 p.m. I.E.E. Meeting. (Birmingham.) 
At 8 p.m.—Association of Engineers- in- Charge. Mr. J. W. Blakely on 
* High-Pressure Gas Illinination." 
Thursday, December lith.—At 3 p.m. Tramways and Light Railways Asso- 
ciation. Visit to Lot's Road power station. 
At Rugby. —Rugby Engineering Society. Mr. P. A. Mossay on ''High- 
Lift Pumps." 
Friday, December 15th.—At 7 p.m. Physical Society. 
Electrical, Optical and Physical Apparatus. 
Baturday, December 16th.—At 7.90 p.m. Glasgow Technical College Scientifle 
Society. Mr. W. D. Hamilton on “ The Economy of Power Pro- 
duction—Relative Merits of Gas and Steam Engines for Various 
Purposes.” 


An Exhibition of 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


THE following orders are issued :— 


Monday, December 4th.—'*A" Company, recruits’ drill, 6 p.m.; technical 
instruction, "7 p.m. 

Tuesday, December 5th.—'* B ” Company, technical instruction, 7 p.m.; medical 
inspection, recruits, 7 p.m 

Wednesday, December 6th. u A" badge examination, 7pm. 

eee December 7th.—‘' C" Company, technical EE TE for the whole 

any at 7 p.m 

: Friday, ecember Bth.—* D" Company, technical instruction, 7 p.m. 

Saturday, December 9th.—Chelmsford M all day instrue di. N.C.O.'s 
mess dinner, Anderton's Hotel, 7 p.m. for 7.30 

J. H. 8. PLR, Captain E.E., 


For O.C.E.E.R.E. (V.). 
€—————M—— RD 
NOTES. 


The Fulham Baths Arbitration.—On another page 


we report the hearing of the Borough Council's claim for damages 
against the National Electric Construction Co., Ltd., the con- 
tractors, in respect of two fatal accidents at the Public Baths on 
December 23rd, 1902. The following are taken from the award 
of Mr. James Swinburne, the Arbitrator, which was referred to 
in the hearing:—‘“I find as a fact that the accident which 
occasioned the deaths above referred to was caused by the fact 
that certain iron pipes forming part of the installation supplied 
by the contractors under the said contract were not earthed. 
If the said pipes had been earthed, the accident would not have 
happened. The omission to earth the said pipes was a matter 
of design, and not a matter of materials or workmanship, and 


was patent to any electrical engineer inspecting the installation. . 


Apart from a reference to the rules of the Pheonix Fire Office, no 
indication was given on behalf of the Council to the contractors by 
drawings, specification, or otherwise, that they were required to 
earth the pipes. Having regard to the state ot knowledge among 
electrical engineers at the time of the contract and of the execution 
of the works, I have come to the conclusion that the omission to 
earth the pipes under all the circumstances of the case, did not 
indicate a want of reasonable care or skill on the part of the persons 
responsible for the omission. Assuming that the contractors were 
responsible for the omission, I find, as a fact, that they were not 
guilty of want of reasonable care or skill in omitting to earth the 
said pipes. It was admitted before me that so far as this arbitration 
is concerned, the Council did not rely on any defects in the installa- 
tion other than the omission to earth the said pipes. With regard 
to the rule of the Phosnix Fire Office above referred to, I find, as 
a fact, that in the case of the said pipes, earthing would 
not have been desirable so far as the risk of fire is concerned 


It would, in fact, have been desirable so far as risk of accident to 
bathers is concerned.’ The buildings and the electrical instaliation 
were inspected and passed in April, 1902, by the surveyor of the 
Fine Art and General Insurance Co., who were the fire office con- 
cerned in the risk. I find that the Council have expended the sum 
of £1,173 13s. 1d. in respect of the matters in dispute in this arbi- 
tration, and that if they are entitled to recover against the con- 
tractors in this arbitration by way either of indemnity or of 
damages, that is the sum which they are entitled so to recover. 
The question for the opinion of the Court is, whether upon the 
facts herein stated the Council are entitle to recover the said sum 
of £1,173 13s. 1d. from the contractors in this arbitration. If the 
Court answer the above question in the affirmative, then I find and 
award that the Council are entitled to recover from the 
contractors the said sum of £1,173 13s. 1d, and I award 
and direct that the contractors do pay to the Council 
their costs of the reference, and also the costs of this, my award. 
If the Court answer the above question in the negative, then I find 
and award that the Council are not entitled to recover anything 
against the contractors, and I award and direct that the Council do 
pay the contractors their costs of the reference, and also the costs 
of this, my award."  'The award was stated in the form of a 
special case for the opinion of the Court, and the Legal Committee 
of the Borough Council were advised by counsel that they 
ought to argue before the Court the points of law reserved. 


Christmas iBexes.—The following is a copy. of the 
circular which members of the National Electrical Manufacturers’ 
Association (Incorporated) are now sending out in response to 
applications for Christmas-boxes or New Year's gifts :— 

" I beg to inform you that, at a recent meeting of the members of 
the above Association, it was unanimously decided that, owing to the 
enormous increase inthe number of applications,they must reluctantly 
discontinue, as from this date, the practice of subscribing to Annual 
Beanfeasts, Christmas-boxes, New Year Gifts, &c. In consequence 
thereof the members of the above Association have unanimously 
agreed to discontinue this custom. 


" WALTER DAVENPORT, Secretary.” 


Indian Electrical Developments,.— Elecírificatton. of 
the Kalka-Simla Railway.—Mr. J. W. Meares, the electrical adviser 
to the Indian Government, has virtually vetoed this project, by 
reporting, that the expense would be prohibitive. ^ Prospective 
concessionaires who had ear-marked a waterfall 120 miles distant, 
are, therefore, the probable reason of inspired paragraphs appearing 
in sundry Indian papers respecting the present heavy cost of fuel 
and cugine repairs on this narrow-gauge line with its sharp curves 
and heavy gradient. Nevertheless the traffic is exceedingly sparse, 
and although Mr. Meares's advice may be unwelcome in certain 
quarters, it has, what the project has not, the ,advantage of a sound 
and economic basis. | 

The Calcutta Port Commissioners propose to install a 75-xw. 
electric generating set and necessary switchboard at their power 
house at Garden Reach for dealing with a lighting load. The 
estimated cost is Rs. 11,250. 

The Difficulties of Cable Laying.—The overland edition of the 
Indian Daily News contains an,account of a fracas at Howrah, 
where Mr. L. L. Robertson, an assistant electrician in the employ 
of the Calcutta Electric Supply Co., was mobbed and injured by 
stones and sticks. ‘The cables were being laid on the golid system, 
and bitumen was being poured into the troughing, across which the 
passers-by insisted on walking. Mr. Robertson warned them not 
to do so, as even hardened Asiatic fect are not proof against molten 
bitumen. His advice was received with abusive language, and sub- 
sequently with brickbats and sticks. On the arrival of the police 
the row subsided, but on their departure, was resumed with added 
virulence. It was then that Mr. Robertson was injured. The police 
returning made several arrests, and the whole matter is now 
under investigation. 

Electric Tramways in Cawnpore.—The United Provinces Gazette. 


. gives, in a recent issue, the agreement between the Cawnpore 


Municipality and the Cantonment Committee. A track rental of 
Rs. 1,500 per mile per annum of single track is to be paid, rent to 
commence when the Government has certified the tramway as fit 
for traffic. Also the Cantonment Committee has the right, if it 
provides the poles and fittings, to call upon the licensees to provide 
energy for the lighting of any strect through which the tramways 


, run, at p price not exceeding three annas per unit. 


Electric Lighting of Indian Trains.—The Director of Railway 
Construction has recently issued for the purpose of information to 
all concerned, copies of two reports on this subject. The first con- 
cerns the Jodhpur Bikana Railway, which is using the Stone system, 
and the second the Rajputana Malwa Railway, which is employing 
the Independent Storage Battery system. The former being a 
metre gauge line, carries the generating dynamo and accumulators 
in the front and rear brake vans, the circuits on the various vebicles 
being connected up by means of flexible cables hetween coach and 
coach. Each of three trains equipped with the Stone system has 
46 five-candle power lamps, and the cost of maintaining the lighting 
of each train was just over Rs. 905 (or £56 10s. sterling). This 
figure does not include any allowance for depreciation, but includes 
the cost of new belts (a relatively heavy item) and repair and 
replacement of parts of the accumulators, The cost of maintenance 
per five candle-power lamp hour works out at 1°42 pies ("088 pence) 
as against 1°75 pies (‘109 pence) per oil-lamp hour (c.r. unstated 
and problematical) for oil alone. 

The report on the Independent Storage Battery system reveals a 
higher cost of operation, and certain defects due to the batteries 
themselves which are taken off the train and recharged at a couple 
of special depots. Hermetically sealed batteries were -abandoned 
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on acconnt of the difficulty of ascertaining the specific gravity of 
the electrolyte, its height, and the condition of the plates, while the 
compound used for sealing the cells gave rise to short circuits. 
An open-type cell with. removable vulcanite top, rendered both 
ingpection- and tampering an easier matter, the latter taking the 
form of the addition of filth and nitric acid. Despite this, and the 
breaking of the lugs of the positive plates, the system has given 
every satisfaction. The cost per candle-power-hour (not per five 
candle-power-lamp-hour) for 34 years, worked out at an average 
0:63 pies (044d.). This higher figure is, no doubt, due in part to 
p of power, and maintaining the staff at the generating 
stations. 


New Licence for the Calcutta Electric. Supply Co.—A new com- — 


prehensive draft licence in substitution for four earlier licences is 
now under critical consideration in Calcutta. The critical aspect 
is due to the fact that the consumers consider that the present 
agreeable dividends received by the shareholders, mean that the 
sliding scale tariff on which their bills are calculated, is not agree- 
able to the consumers themselves, For the rest the draft licence 
contains schedules of areas within the limits of supply, terms of 
purchase, &c. The following paragraph is the only one calling for 
quotation :—'' The system of supply will be by continuous current 
generated within the limits of low-pressure supply, distribution 
being effected on the three-wire system at a declared pressure of 
225 volts between the neutral conductor and either of the outers, 
or at 450 volts across the outer conductors, with the necessary 
consents.” The neutral wire is to be earthed at the generating 
station only. “The mains distributing mains, and service lines, 
| will be partly underground and partly aerial.” Where the licensees 
install overhead wires along or across any street, they are to pay a 
rent to the Calcutta Corporation of 1 rupee for each post, and 2 
rupees for. each tripod, the rent being paid on the first day of 
January in each year.. 


Electrical Engineers R.E. (Vols) Regimental 
Dinner.—On Saturday last the annual regimental dinner of the 
Corps was held at the Café Monico, the officer commanding, Lt.-Col. 
R.. E. B. Crompton, C.B., presiding. There was a very large muster 
of the members and their friends, and a number of distinguished 
guests, including Col. W. Pitt, R.E., Col. N. M. Lake, R.E., 
Lieut.-Col. Sir E. P. C. Girouard, R.E., K.C.M.G., Major Baker 
Brown, R.E., Major Leggatt, R.E., Prof. Perry, Mr. Wolff Barry, 
and others. | 

After the loyal toasts and the photographer, Lt.-Col. Crompton 
proposed “The Army,” eulogising the Royal Engineers, who were the 
model for the Electrical Volunteers to copy. Col. Pitt, in reply, 
expressed his pleasure in that, though he was no longer inspecting 
officer of the Volunteers, he was still closely connected |with the 
corps, as commanding officer on the East Coast; the connection 
between the R.E. and the E.E. Volunteers was closer than that 
between any other Regular and Volunteer corps. The Electrical 
Engineers had served with distinction in South Afrida, and he 
would like to see detachments of them joining the Regulars in 
manceuvres with their searchlights. 

Proposing “The Corps of Electrical Engineers,” Col. Lake said 
that his duties as inspecting officer of the corps afforded him very 
great pleasure. He found the Volunteers in camp engaged in 
the actual duties that they would perform in time of war, and he 
thought the collaboration between them and the Regulars was 
beneficial to both sides. The record of the corps was one that any 
unit in the service might be proud of. Returning thanks, Col. 
Crompton claimed for the corps some value as an educational force 
in London, and believed that eventually the corps would consist of 
a more intelligent and capable body than had ever existed. 

Afterwards “The Guests” were toasted by Major B. Hopkinson; 
Lt.-Col. Bir E. P. C. Girouard and Prof. J. Perry replied. 

During the evening & musical programme was performed, and 
the winners of the corps prizes were announced as follows :— 


I. Officers’ Cup (for shooting) :—“ C " Company. 

II. Hopkinson Cup and Medals (Technical Competition) :— 
"D" Company. Silver medals, C.S.M. (now Lt.) Thorn, Sergts. 
Van Zyl, Macgregor, Corpl. (now Sergt.) Zoephel, Sappers Schultz, 
Shove, Robinson, Outram. 

2nd Team, “A” Company. Bronze medals, C.S.M. Mathews, 
re ls. Gibson, Vitty, L.-Corpl. Capito, Sappers Dixon, Coles, May, 

arker. 

III. Leaf Cup (Individual Shooting, Morris Tubc):—Sapper 
Bartram, Chelmsford Det. E j 

IV. Spoon Shooting :—Sappers Gulland (2), Luck, Adams (1 each). 

V. Inter-Company Morris Tube Competition :—‘ A " Company. 
Possible pointe, 35. Badges to Sappers Gulland (34), Buttemer 


(32), Corpl. Gibson (30), Sapper Johnson (26), Sapper Luck (26), 
Corpl. Bennett (16). 


Steam Plant Economy,—lIt is the aim and duty of 
every good running engineer to strive after perfection—often 
elusive—in the condition and economy of the plant under his 
charge: the plant must be always in the " pink of condition,” and 
the method of running it such as to get the greatest efficiency from 
its use. These two desiderata are parallel, and the engineer who 
loses sight of either, gives evidence of incompetence. On this 
subject of steam plant economy, Mr. Wm. M’Kay has made some 
remarks in his paper entitled “ Suggestions for Steam Economy,” 
read before the Canadian Electrical Association recently. He 
commences with some elementary questions of boiler design. A 
grate, he says, should not be over 7 ft. in length, or more than 5 ft. 
in breadth, owing to the difficulty of efficiently firing a larger area. 
The quantity of coal which can be burned on this, depends on the 
quality of the fuel and the strength of draught, and varies between 
wide limite, For good economy in steam generation, that is to say, 


to be able tb exact the maximum of hent from the combustion of 
the fuel, boilers should have a certain minimum area of heating 
surface per * horse-power" developed, which he gives as follows:— 


Lancashire and internally-fired types 9 to 10 sq. ft. 
Water-tube ... pis T js 10 to 11 sq. ft. 
Return tube ... "m up EU 12 sq. ft. 


Economy in burning fuel is a matter of great importance, and 
too much attention can hardly be given to obtaining good firemen; 
this point, the author remarks, is often neglected, and much 
thought given to getting first-class engines and condensers while the 
most fruitful source of loss is in the boiler room. He advocates the 
use of large boilers, but we think it possible to err on the wrong 
side here, for a large boiler, if not very frequently run, becomes a 
large drain on the profits, apart from the inconvenience it may cause 
if laid by for repairs. 

Continuing, reference is made to the economy of high-pressure 
steam, the necessity of clean heating surfaces, and losses by air 
leakage, heat radiation and absorption. Prof. Hitchcock, of Ohio 
State University, is quoted as authority for the statement that a 
brick setting may continue to absorb heat for as much as three 
days from starting, and that the waste of heat from this cause may 
amount to 84 per cent. of the fuel burnt. Our experience with 
large boilers tends to confirm this statement—given as the resulte of 
experiment—and where boilers are run intermittently this may 
cause serious loss. 

The heating of feed water is an economy which should never be 
neglected ; the exhaust from feed pumps and auxiliaries may be 
used to heat the water to 212° if, as a preliminary, it has been 
passed through economisers or heaters run on the exhaust from the 
main engines. . 

' With reference to engines, the author recommends compound 
condensing engines for steady work when the plant is of sufficient 
size to warrant the capital outlay, but under other conditions 
the simple single cylinder engine may pay the best and cost less for 
repairs. He prefers the Corliss gear. For small stations with 
a variable load requiring close and quick governing his vote would 
be given for high-speed enclosed engines as requiring least 
attention, and on the ground of reliability. 

As instance of the small amount of wear in high speed engines, 
he refers to a Robb-Armstrong engine of 12in. stroke and running 
at 275 revolutions per minute, which after 12 to 14 years’ working 
was found to have worn 0:002 in. in the journals and 0:006?in. in the 
shaft bearings. 

Touching on steam piping, the author has sometbing to say of 
'the smallness of steam piping ina large number of stations in 
Canada, to which he attributes considerable loss of pressure between 
boiler and engine, but he also speaks favourably of the device of 
throttling the steam at the boiler stop valve when running lightly 
loaded, with a view to reducing condensation in the pipes. 00 

The paper has.evidently been written with reference to some 
American power plants of small size. 


The L.B. & S.C. Railway Single-Phase Line.—A 
correspondent of the Times Engineering Supplement writes:—‘I 
understand the London, Brighton and South Coast Railway Co. are 
preparing to go ahead with the electrification of their South London 
line on the single-phase system. It is believed the contract will be' 
undertaken by the Allgemeine Elcktricitiits Gesellschaft.” 


Electric Shock Fatalities—wWith reference to the 
paragraph on p. 855 of our last issue respecting the death of Robt. 
M‘Aulay, the following is a report of the inquest, presumably on 
the same case, though the name of the victim, it will be observed, is 
different. 

An inquiry was held at Linlithgow on 21st ult. “as to the death of 
Robert M‘Quillan, labourer, Broxburn, who was fatally injured in 
Winchburgh Oil Works by coming in contact with a live electric 
wire. Mr. Black, the manager, said there were two electric wires 
about 18 in. apart where deceased met with the accident, and 
marks on his neck indicated that he had touched one of the wires 
with the back of his neck, and he, feeling the sting, rushed forward 
80 that the front of his neck touched the other wire. When they 
earthed the wire they found a current of 300 volts, which, in his 
opinion, was not sufficient |to cause death. The deceased’s clothes, 
being wet, were, however, against him. The jury's verdict was to 
the effect that death was due to .deceased coming in contact with a 
live wire."— Edinburgh Evening Despatch. 

An electrical engineer at the Roodepoort Central Deep Mine 
was electrocuted last month, through grasping a 1,500-volt live 
cable. 


Collecting-Boxes in Tramcars.— For some time past, 
with the approval of the general manager of the Croydon Tram- 
ways, Mr. T. B. Goodyer, two small collecting boxes have been 
placed in each car for the benefit of the local hospital, and the 
results have been very encouraging. For some years past, also, the 
Croydon tramway employés have each contributed & penny or two 
per week towazds the hospital funds, the aggregate amounting to a 
considerable sum. In recognition of his efforts in the cause of 
humanity, the Hospital Committee recently appointed Mr. Goodyer 
to be an hon. life governor of the hospital, and we think the 
example that he has set might well be followed by others. The 
trouble involved is trifling (though that should not exert much 
influence), while the results may be very appreciable. 


Nothing Like Leather.—From the daily Presa :—On 
the electrified District Railway first, second, and third-class have 
been replaced by special, ordinary, and strap. About 75 per cent. 
of the passengers travel strap. 
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` Institution and Lecture Notes.—At the Nottingham 
University College on Saturday last, Mr. W. C. Mountain delivered 
his second lecture on “ Electricity as Applied to Mining.” 

On Monday evening last, Mr. A. A. blackburn, the superintendent, 
gave a lecture at Belfast to drivers and conductors end others on 
the equipment, &c., of the Corporation tramways. 

IpswicH ENGINEERING Socrety.—At the meeting of this Society 
held on Monday last week, Mr. Frank Ayton, chief electrical 
engineer to the Corporation, who is the newly-elected president, 
delivered an address on ‘‘ Present-Day Features in the Generation, 
Distribution and Utilisation of Electric Power.” 

SOCIETY oF ARTS.—At the meeting held on November 15th, the 
Chairman presented the Society’s medals, which were awarded for 
papers read during last session, including the following :— 

To Mr. Charles Denton Abel, for his paper on “The Patent 
Laws." l 

To Capt. Lionel James, for his paper on “ Wireless Telegraphy 
and War Correspondence." | 

To the Hon. Robert P. Porter, for his paper on “London Electric 
Railways." 

VICTORIAN ELECTRICAL ASsOCIATION.—Àn Australian exchange 
says that the first important business meeting of this recently 
formed Association was held at Melbourne recently, under the pre- 
sidency of Mr. Henry Noyes. About 40 representatives of the 
profession were presenf, The principal business was the presenta- 
tion of the report of the sub-committee which was appointed to 
draft rules and regulations on ihe lines suggested at the recent 
smoke night- viz., social gatherings, reading and discussion of elec- 
trical papers, and generally to further the interests of the profession. 
A provisional council, consisting of Messrs. W. F. Clements, H. R. 
Harper, A. U. Alcock, A. E. Woodhouse, W. H. Alabaster, Noel 
Murray, H. Clement Newton, with the secretary, Mr. T. L. Coleman, 
was appointed to classify candidates as members and associates. It is 
expected that the Association will start with a roll of 80 members. 


The Safety of Electrical Apparatus.—The Times’ 
Berlin correspondent states that at the seventh annual meeting of 
the Institute of German Naval Architects in the Charlottenburg 
Technical College, on the occasion of the German Emperor's visit, 
the chief paper was that contributed by Prof. Kiibler, of Dresden, 
upon “The Supposed Dangers of Electrical Apparatus and Plant.” 
By means of a series of experiments the lecturer demonstrated that 
the danger to life and limb from electrical plant and fittings bad 
been reduced to a minimum, and an extensive inquiry among 
electrical engineers showed that the annual averages of deaths and 
injuries caused by electric shock were respectively ‘03 and ‘07 per 
factory. The dangcr of fire from electrical fittings was likewise 
infinitcsimal. During the course of the discussion which followed, 
it was stated that, despite the manifold uses to which electricity is 
put in the German navy, no fatal accident had hitherto resulted in 
consequence. 


North Wales Electric Power Scheme.—On_ the 
approaching completion of their transmission lines for the North 
Wales Power and Traction Co., Ltd., Messrs. Bruce Peebles & Co., 
Ltd., electrical engineers, Edinburgh, gave a very successful dinner 
at the Victoria Hotel, Llanberis, on Saturday last; close on 200 
guests sat at the well-spread tables, Mr. Pickstone, of Bruce Peebles 
and Co., presiding. After the loyal 'toast, Mr. Brinkman, of the 
Dinorwic Quarries, proposed the “ Health of the Power Co.,” which 
was replied to by Mr. Taylor, superintendent of works representing 
Messrs. Harper Bros. & Co., engineers of the scheme. 

Mr. T. Kerr (Messrs. W. Kerr & Co.,-Glasgow) proposed the 
health of Messrs. Bruce Peebles & Co., Ltd., and referred to the 
fact that although the firm had only started operations eight years 
ago, they had had to erect a large new shop, and contemplated a 
further early addition, while the number of men employed had 
yearly doubled. i : 

Mr. Pickstone responding, stated that he considered their success 
due to fortunate choice of a capable and energetic staff. This con- 
tract had proved a record in many respects—30 miles of trans- 
mission lines having been erected in the course of five months, and 
much of this in almost inaccessible places. The scheme 
was also unique in character, being the first high tension 
hydro-electric power scheme in this country with transmission by 
bare overhead conductors. Three-phase alternating current was 
generated by alternators direct driven by Pelton wheels, the head 
of water being 1,100 ft., and the turbines were fed by a duplicate 
pipe line 1} miles long with pipes 30 in. in diameter. Each of the 
four sets of engines already installed would develop 1,500 K.v.a., the 
power being used principally in the slate quarries situated within 
a radius of 15 miles. The power also served to supply current to 
the North Wales Narrow Gauge Railway and its extensions, all of 
which had been carried out |by the firm, the result being & com- 
plete narrow-gauge line from Carnarvon to Portmadoc. The line 


when completed and electritied would be 30 miles long, with nine. 


transformer stations, the pressure being transformed to 600 volts. He 
also referred to the many very large contracts that the firm have at 
present on hand, not only in Great Britain, but also in Canada, South 
Africa, China and Sonth America. With regard to the North Wales 
scheme, he further desired publicly to commend their local 
managing engineer, Mr. W. Vincent Waite, their electrical 
engineer, Mr. A. W. Beutell, and also the remainder of their staff 
for their valuable and energetic assistance in carrying out the 
contract. 
Other toasts and a musical programme followed. 


Appointments Vacant.—Telegraph inspector for the 
Federated Malay States (£225); electrical mechanician for the 
Federated Malay States Railways (£225). 


The Olympian Electrical Exhibition.—We learn 
from Mr. W. Davenport, the Secretary to the Executive Committee, 
that the financial affairs of the recent Exhibition are now so far 
&dvanced as to enable him to announce that the exhibitors will 
receive a rebate of 25 per cent. upon the sums paid by them 
for space, and a very considerable sum will be available for 


: benevolence. 


OUR PERSONAL COLUMN. | 
[The Editors invite electrical engineers, whether connected with. the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTBICAL REVIEW posted as to their movements. | 


Central Station Engineers.—The Heston and Isle- 


worth U.D.C. has expressed its satisfaction with the services of its 


+ chief assistant engineer, Mr. J. ARTHUR SYKES, and has, at the end 


of 12 months’ service, increased his salary from £130 to £160 per 
annum. 

The Burnley Board of Guardians has appointed Mr. EBNEST 
F. Jackson, of St. Annes, as electrical engineer at the Union Work- 
house. ut 

We learn from a Newcastle newspaper that “ Mr. J. F.C. SNELL, 
electrical engineer to the Sunderland Corporation, has -been 
appointed electrical adviser to the London County Council. He, 
however, will still retain his position at the Wearside borough.” 


General.—An Indian exchange says that Mr. T. E. 
TrEBBUTT, electrician, Indo-European Telegraph Department, is 
gazetted for 12 months’ leave. 

On Friday evening, at the King’s Arms Hotel, at Sheffield, Mr. 
J. McNamara, who for the past two years has held the post of 
works superintendent iu the electrical department of Mesars. 
Vickers, Sons & Maxim, Ltd., Sheffield, was presented by the 
members of the staff with a kit-bag and case of razors on the occa- 
sion of his leaving to take up an important appointment in Egypt. 
On Saturday evening, at the same hotel, Mr. W. BaxTER was pre- 
sented by the members of the staff with a silver cigarette case, a 
travelling flask and a fountain pen, on the occasion of his departure 
from Sheffield to take up an appointment as manager of an elec- 
trical stampings department for Mr. E. Stevens, Stour Works, 
Cradley Heath. For the past 24 years Mr. Baxter has been assistant 
designer in the electrical department of Messrs. Vickers, Sons and 
Maxim, Ltd., Sheffield. 

It is announced that the value of the estate of the late Mr. 
ALFRED MoncoM, chairman of Bellies & Morcom, Ltd., amounted to 
£217,017. 


Obituary.—We regret to announce that the death of 
Sir JOHN BuRDON SANDERSON took place at. Oxford, on 24th ult., 
in his 77th year. His name is most intimately associated with 
bacterial physiology. The Times, in a detailed account of his 
career, says that among his multifarious scientific researches were 
those of the supposed electrical capacitiesgof plants, which were 
undertaken at the suggestion of Charles Darwin. Later, Sir John 
made further researches of the highest value in the electrical 
organs of the skate and of the sensitive plant Dionea. He was 
president of the British Association forthe Advancement of Science 
at Nottingham in 1893. He was made a baronet in 1899. He 
resigned his position of Regius Professor of Medicine at Oxford 
University early last year. 


NEW COMPANIES REGISTERED. 


Health Culture Co. Ltd. (86,582).— This company was 
registered on ‘November 23rd, with a capital of £6,000 in £1 shares (070 6 per 
cent. cumulative preference, 5,000 ordinary and 80 founders’) to acquire (1) the 
business of the Health Culture Co., carried on at 22, Budge Row, E.C., and 
(2 the business of the Appariel Magnetique Co., carried on-at 9, Walbrook, 
E.C., to adopt an agreement with J. Nicholson, to disseminate information 
relating to physical development and the cultivation of health generally, and to 
carry on the business of medical electricians and magneticians, electrical 
masseurs and therapeutists, manufacturers of and dealers in all kinds of 
electrical, surgical and gymnastic appliances and implements, &c. The first 
subscribers (each with one share) are:—J. Nicholson, 22, Budge Row, E.C., 
medical electrician; H. Bastow, 147, High Street, Homerton, N.E., merchant; 
H.O. Goodwin, 147, High Street, Homerton, N.E., merchant; J. W. James, 
58, Wilton Avenue, Chiswick, manager; T. Webber, 22, Heathfield Street, 
South Croydon, clerk; E. Kilbey, 34 and; 36, Gresham Street, E.C., clerk; G. L. 
Gallot, 84, Gresham Street, E.C., clerk. No initial public issue. The ordinary 
shares carry a non-cumulatiye dividend of 10 per cent. before any payment is 
made on the founders’ shares. The number of directors is to be three; the 
first are J. Nicholson, H. O. Goodwin and H. Bastow; qualification, $100; 
remuneration (except managing director) as fixed by the company. 


` Imperial Automatic Light, Ltd. (86,560).—This company was 
registered on November 22nd, with a capital of £10,000 in £1 shares, to adopt an 
agreement with the United Engineering Co., Ltd., and to carry on the business 
of lamp manufacturers, producers and suppliers of acetylene or other gas, oil : 
and electric light, manufacturers of calcium carbide and like products, elec- 
tricians, engineers, &c. The first subscribers are:—H. Compton, 22, Albert 
Court, South Kensington, gentleman, 100 shares; G. T. Temple, Solheim, 
Cumberland Park, Acton, W., Lieut. R.N. (retired), 100 shares; A. Akers, 81, 
Walbrook, E.C., chartered secretary, 100 shares; F. J. Donegan, 4, Token- 
house Buildings, E.C., stockbroker, 1 share; R. D. Munro, 20 and 21, Lawrence 
Lane, E.C., chartered accountant, lshare; F. O. Hall, 61, West Smithfield, 
E.C., solicitor, 1 share; E. Wallington, 61, West Smithfield, E.C., managing 
clerk, 1 share. Minimum cash subscription £1,000. The number of directors is 
not to be less thaff three nor more than five; the first are H. Compton, G. T. 
Temple and A. Akers; qualification, £100; remuneration as fixed by the com» 
pany. Registered office, 23, 25 and 27, Station Buildings, Haggerston, N, 


Automobile Cab. Co.,. L e (86,557). —This company was New Century Are Light Co., Ltd. (67,849).—This company's 


registered on November 22nd, wi 


a capital of £100,000 in £1 shares, to carry annual return was filed on November 4 h,- when 14,906 ordinary and § 
on the business of motor cab, Carriage. car, Omnibus and van proprietors, ference shares had been taken up out of a nominal capital of £80,000 fn ; 
carriers of passengers and goods, constructors of and dealers in steam, oil, ordinary and 5,000 preference shares of £1 each. £1 per share has been cal} 
electric or other motor vehicles, cycles, locomotives, accumulators, d namos, up on 2,506 ordinary shares, resulting in the receipt of £2,506, £16,800 is com 
&c., and to adopt an agreement with the Central Motor Car Co., Ltd. The firat sidered as paid on 11,800 ordinary and 5,000 preference. Mortgages afd 


subscribers (cach with one share) are :—H. L. Bankes, 38, Cornhill, E.Ç., clerk: charges: £7,500. 
H.T. Holmes, 166, Wilmot Street, E., book-keeper XH. J. Pexton, “ Kildare," 


° y, 

Honor Oak Park, S.E. clerk; R. de P. Af Bird, 33, Cornhill, E.C., clerk; British Prometheus Co., Ltd. (74,889). — his pita] Dd seme 

H. P. Geard, 33, Cornhill, E.C., 'articled clerk; J. A. Roney, 33, ‘Cornhill, E.C., ^ return was filed on Beptember rn. n the entire a hy via in 

secretary; and B. B. Bennett, 88, Cornhill, E.C., solicitor. Minimum cash sub- shares had been taken up, £2,500 hav. ng been received, an ; ing con- 

scription £100. The number of directors is not to be less mr two nor more sidered as paid. Mortgages and charges: £3,000. 

than seven. The Subscribers are to appoint the first; qualification £250, 9 s 

remuneration, £200 each per annum (chairman £100 extra) and 10 per cent. of crisp tuners  Gas-Indieating Electric Lamp t Ltd, 

hee "ande Woe pe C cent. on the p aid-up capital divisible, 16,500 shares had been taken Up out of & nominal capital of £90,000 in £1 Shares, 
, , , oN 


£1 per share has been called up on 7,500, and 5s. per share on 1,500 shares, 
Automatic Electric Block Signalling Co., Ltd. (86,590).— resulting in the receipt of £7,872 10s., £2 10s. remains in arrears. 7,500 shares 
This company was registered on November 2ith, with a capital of £1,000 in £1 are considered as fully paid. Mortgages and charges: nil. . 
shares, to adopt an agreement with the Electric Railway Bignalling Syndicate, 


td., to acquire any Patents and inventions, and to carry on the business of b Electrical Corporation, Ltd., carpon (62,630)—A charge he 
electricians, engineers, sy pliers of electricity and electrical installations and 00 S j os and ature. includir, uncalled capital, dated Octa Sst, 
machinery for light, simaling, heat, motive power or other purposes, manu- EC e. p E £272 9s. Gd. nod Pae advances dn (6 £800, has beer 
facturers of electrica] apparatus, &c. The first Subscribers (each with one Dy secu = a DS k d A. H. H. Rich both of 52, New 
share) are:—F, T. Carter, 68, Palmerston House, E.C., accountant; A. J, Broad Si Muy i E. S. Parker and A, H. : ticnardson, nae 
Pegg, 68, Palinerston House, E.C., clerk : H. J. Coleman, 68, Palmerston House, road Street, E.C. , ; 
E.C., clerk; W, T, Johns, 68, Palmerston House, E.C., secretary; J. Pasfield, New St. Helens and District Tramways Co., Ltd. 59,426), 
Hs. F peo an House, Th a : A Pi Palmerston Hea eton —This company’s annual return was filed on November 17th, when 15,980 pre. 

D "Neg + , * a , - (4, " S. 


000 ordi l aken up o t of a nominal ca of 
registrar. No initia] public issue. The number of directors is not to be more EINO m 20000 preter qutd been taken ap out c of £5 eech. pit 
Punsburg > nee CTs are to appoint the first, Registered office, 302, share has been called up, resulting in the receipt of £125,410, including aw 

ave 4 E.C. ? 


paid on 1,020 forfeited shares, Mortgages and charges: Nil. 
Crawford Electric Lamp Syndicate, Ltd. (86,578).—This i 
company was registered on November 23rd, with a capital of £30,000 in £1 shares, 


to carry on the business of manufacturers, sellers and suppliers of electric panaseun N 
lainps, suppliers of electricity, contractors for the construction, equipment and E = 5 
maintenance of electric lighting, central and other lighting stations and elec- . , n 
trical works, electricians, electrical, mechanical, metallurgical and pea i 
engineers, &c. The first su scribers (each with one share) are:—H. . Reed, 

9, Portland Mansions, Oxford Circus, W., engineer; W, Chaplin, 9, New Broad ELE CTRICITY SUPPLY ACOOUNTS, 
Street, secretary; H. Staney, 32, Great St. Helens, ÈE., secretary ; W. Andrew, : ; : 
38, Hornsey Park Road, Hornsey, N., accountant ; F. C. Crawford, 17, Stratton 

Street, Piccadilly, W., gentleman; E. B. Parsons, 130, Dash wood House, E.C., 

clerk ; and J. R. Crawford, 17, Btratton Street, Piccadilly, W., electrician. No : 

initial public issue, Tho number of directors is not to be less than three nor Durban (Natal) D 


more than seven; the subscribers are to appoint the first ; qualification, £100 $ 
remuneration, £300 per annum, divisible, ; 


WE deal this week with the returns of tte 
urban undertaking, for the year ending July 
; Municipal 31st, 1905, which, in spite of the continued 


E . ° . . N 
Midland Counties Railway Syndicate, Ltd. (56,595). "This Electricity ^ depression in South Africa, continues its suc- 
company. was a DH November 23rd, with a anita of £1,000 in £1 Supply. cessful career. The supply is on both the 
shares, carry on the business of tramway railway, omnibus and van pro- A : TA 
prietors, carriers of' passengers and goods, constructors of and dealers in train- alternating and direct current systems, and dis 


Way and railway carriages, trucks, locomotives, accumulators, dynamo¥ and tribution for the residential portion of the town is carried out by 
equipments, suppliers of electricity for light, hent, motive-power or other ` 


purposes. The first, subscribers (each with one share) are ;—W. W. Roper, bare overhead mains, which are in process of being changed over 
14, St. Helen'u Place, E.C., clerk; W. J. Hill, 14, St. len'8 Place, E.C., short- 


€ - i LJ es * * " u iTS, 
hand writer; H. P. Dakin, 130, Holmesdale Road, Sofith Norwood, S.E., clerk ; from a 2 ware toa3 MB network, with .400 volts across thie o £ 
C udrdugKleton, i5 pi Helen's ae E.C., clerk; A. E. Bullard, Burleigh, Some 142 miles of Overhead, and 112 miles of underground mains 
Chudleigh Ro » Drockley Grove, S.E. clerk; W. A. Hil] 1, Colwell Road, Kast . ; ; 

Dulwich, S.E., shorthand writer; and R. G. Cheshire,g14, St. Helen’s Place, are 1n use.. Economies have been effected during the yoan 
E.C , clerk. No initial pubtie issue. 'The number of directors is not to be measures taken in that direction including the fitting of mechanical 
more than five; the gu scribers are to appoint the first. No qualification 


required, stokers to some of the boilers, and the provision of additional 


| economisers, An 800-Kw. alternator has been added, and a storage 


H The economies have resulted in a saving of -16d. per unit on the 


OFFICIAL RETURNS Or ELECTRICAL, generating costs, and allowed the price of current to be reduc2d by 


10 per cent. in the form of a discount for prompt cash. 


-COMPANIES. 
GENERAL STATEMENT FOR YEAR ENDED JULY 31st, 1905. 
| : Total capital expended... s T £231,625 ` 
Car Trust Realisation Co.,Ltd. (86,106).—A trust deed Number of units sold—Tramways |. ae 1,548,649 p.c. 
dated November Tth, 1905, to secure debenture stock for an uhspecitied amount, Private motors 812,864 p.c. & A.C. 
but stamped to cover £250,000, has been registered, Property charged: The : : : da dde ge ` 1 506.703 A.C 
Company's property present and future, including uncalled capital. Trustees: Private lighting tee ae "adt vua 1-79, Pe 
J. G. Gordon, Queen Anne's Mansions, Westminster; and C, E. 8. Bishop, 4, _ Street lighting — ... m jM + — 001,435 p.c. & A.C. 
Throgmorton Avenue, E.C, | | Total number of units sold ad e 05 e. 4,419,651 
Hopper & Co., Ltd. (Electricians, Walthamstow) (86,118).— Total number of consumers a ideo des 3,167 
~£2, Sandee Created d dated iol ber iu 1905, ee on T No. of 8-c.P. lamps for private lighting’ ... 134,911 
company's under gand proper Yy. ‘present an uture uding uncalle 
Capital, have been registered. No trustees, iid SEE power of motors... te dia ive 1, ae 
. . reet lamps—4Arcs ... m T" A 
Bombay Electrie Supply and Tramways Co., Ltd. (85,055). a 1.240 
-—A trust deed, dated November Tth, 1905, to secure £600,000 debenture stock, à qoe TR m is 1.000 
with power to issue further debenture Stock not exceeding (together with the Tramway load in KW. ... en tee LL ) 
present issue) half of the company's issued capital, has been registered, Pro- Re ` t l Í ‘ 
perty charged: (1) A concession from the Corporation of Bombay, dated August venue account.— E : ` 
“th, 1905 a The Garibay Electric License, 1905, and the Bombay Electric Gross revenue 2. e £76,703 = 4 ve per e 
raction License, » and any licenses which may be vested in the company i i P" 5,848 = 1:94d. er uni 
in substitution for or supplemental] thereto; and (3) The company's under. due SAL diture Wien = 9:99d n unit 
taking and remaining assets, present and future, Trustees: The Rt. Hon. Lord . TOSS pro rs Ses t , = ep 
Hillingdon, 67, Lombard Street, E.C., and G. Herring, l, Hamilton Place, 
ondon, > Pd . 


- Average price obtained per unit sold.— 


n Private supply —Iight "T" T € 7:88d. 
Hubert Grenfell, Ltd. (43,086).— This company’s annual return | PP^y MOS y E 2-71d. 
was filed on November 21st, when 10,000 ordinary an 1,845 preference shares — | Publi ipp] 3:60d 
had been taken up out of a nominal capital of £12,500 in 10,000 ordinary ands | » ubücsupply  ., oe ee et Cee 
2,500 preference shares of £1 each; £1 per share has been called up on the pre- ` ‘Tramways... Be zs m is 1:25d. 


ference and £1,345 has been received; 10,000 ordinary shares are considered ag 
fully paid, Mortgages and charges: Nil | 


: ; Costsior PRODUCTION. 
Monte Yideo Telephone Co., Ltd. ( 27,208).— "This company's . f 
annual return was filed on November lóth, when 86,492 preference and 72,680 Coal e £15,492 = 842d. per unit, i 
ordinary shares had been taken up out of & nominal capital of £160,000 in 87,000 Oil and waste 774 2::043d. jj 
reference and 73,000 ordinary shares of £leach; £159,172 is considered as paid. i Water 670 = :035d l 
Mortgages and charges: N il, E E ; 


» 


: Wages  .. 4,048  2444d. i 
0. ‘Ltd. 78,974).— This company's annual : " ai 
return was filed on September 12th, ie d ordinary and l6 Bl, preference Repairs... 2,202 = "122d, zi 


shares had been taken up outof a nominal capital of £50,000 in 20,000 preference Total generating costs ... 2 £23,686 = 129d. per t. 
and 80,000 ordinary shares of £l each; £2,554 has been received, and £9,800 Underground 
18 considered as paid. Mortgages and charges: Nil, .- and overhead 

Marconi International Marine Communication Co., Ltd. mains ... £2,984='105d. per unit. 
(65,759).—Issue on November 20th of £8,000 debentures, part of series created House services 1,259 = ‘058d. a 
same date, to secure £25,000, charged on the company’s undertaking and Street li hti 
Property, present and future, including uncalled capita], No trustees. s: us PR Ing 1484 069d s 

a ndance ... zt . 
British Electric Co., Ltd. (London) (83,338).—Issue on tet bag? : ME. £5,027 = -27d. per unit. 
; i , Tota] distributing costs ... "T dd ; P 

October 13th of £00 debentures, part of series created same date, to secure £250, : —'197d it 
charged on the company's undertaking and Property, present and future, in. - Salaries e £4,248 = +19 . per unit, 
cluding uncalled capital, ` No trustees, Sundries, rents, o. 

Keynsham Electric Light and Power Co., Ltd. (64,634).— insurance, &c. 2,887 = 134 n l | T 
Issue on November 9th of £1,104 debentures, part of series created den ane to Total general charges TE pP X £7,135 = ‘38d. per unit. 
m re P1500 Charged on certain land and buildings occupied by the company M : + y . 
hU Y A n»ham, Somerset, and the company’s undertaking and propert » present 7 : |I = Um 
"E paturo; including uncalled capital, subject to £1,500 first debentures ‘No Total works cost ee pie Tyee £35,848 = 1° 

ustees, f 
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PROFIT STATEMENT, 


Interest on loans £10,125 
Depreciation 8,800 
Special allowance 5,000 
Suspense account dés 1,595 
Outstanding accounts ... 1,583 
Surplus on year's work £14,526 15 3 
Less bad debta... 774 14 6 
13,752 
Gross profit ww m £40,855 


Though private consumers have increased by 20 per cent., there 
having been 581 added during the year, the energy used for private 
lighting has only increased by 11 per cent, and, considering the 
present depression, this was only to be expected. 

The financial result, a net profit of £13,752, is a highly satis- 
factory feature, upon which the borough electrical engineer, Mr. 
John Roberts, is to be congratulated; and it fully warranté, as he 
suggests, a further reduction in the charges for supply. 

The prices charged are :—For private lighting, 8d. per unit up to 
500 units per month, with & discount of 10 per cent. for prompt 
cash, and a further discount of 15 per cent. above 500 units; 
motors from 2d. to 1d. per unit, depending on the quantity, plus a 
standing charge of £5 per H.P. per annum up to 5 m.P., and £3 


.per H.P. per annum for motors over 5 H.P.; tramways, 1jd. 


per unit. 


A 


ELECTRIC TRAMWAY ACCOUNTS. 


Tue returns of the electric Tramways 

Durban (Natal) system of the Durban Corporation for year 

Municipal ended July 31st, 1905, are of an interesting 

Tramways.  -eharacter. This system has been in operation 

for over three years, previous to which horse 

traction was in use, and the returns this year are such as can be 

better analysed than previously, as they are the results of electrical 
operation only. 

The combined power station supplies current at 550 to 500 volts 
pressure, for which the tramway department is charged 11d. per 
unit. | 
Particulars of rolling stock:—46 double-deck, 4-wheel cars; 2 
sprinklers (1 4-wheel, 1 bogie truck); 3 stone wagons, 4-wheel; 
6 trailers (radial trucks) recently received; 2 funeral cars (1 for 
natives, 1 for Europeans) recently received. 

The traffic statistics for the past three years are as follows :— 


1903. 1904. 1905. 
Car-mileage 1,039,186 1,032,350 1,097,230 
Passengers carried 9,298,332 11,501,000 11,848,191 
li per car-mile 8:86d. 11:14d. 10°73d. 
Average fare per passenger... 2:42d. 17774. 177d. 
Traffic receipts, per car-mile 20:41d. 20°109d. 19°31d. 


During the year the operating expenses were reduced from 
11°77d. to 9'9d., and in spite of its being a year of depression, a con- 
siderable increase in traffic has resulted. | 


22 cars are run daily, and 22 specials are in use for the "rush". 


hours. 


GENERAL STATEMENT for year ended July 31st, 1905. 


Length of route ia sso n ` 13:58 miles 
Length of track... iyi es stale 22 miles 
Number of passenger cars... ... 46, also 6.trailers 
Car-miles run * ie re 1,097,230 
Passengers carried... s e tee > 11,848,191 
Capital'expenditure £420,000 
Traffic receipts £88,280 
Total receipts is £89,669 
Working expenses... £45,307 
Gross profit id £44,362 
Income per car-mile E" seg te 19°6d. 
Working expenses per car-mile ... ids 9°9d. 
Interest and sinking fund per car-mile ... 4'4d. 
Total expenses percar-mile — ...  .. 14:3d. 
Profit per car-mile... i pos m" 5:3d. 
Cost of energy per car-mil 1774. 
Average fare per passenger 1°78d. 
Total number of units used 1,548,649 
Units used per car-mile ... q 14 


Percentage working expenses to receipts 50675 


a 


-be payable through the Union of 


ANALYSIS OF OPERATING. EXPENSES PER CAnR-MILE. 


Power ... 17774. 

Traffic . 525d. 

General "43d. 

Maintenance ' 2°45d. 

| Total 9:90d. 

PROFIT STATEMENT. 

Interest and sinking fund £20,292 
Depreciation EN ae 9,143 
Sundry charges jia 8,552 
Surplus on year’s working 6,375 
Gross profit ... .. £44,362 


The manager, Mr. H. N. Thomas (late of the Huddersfield Cor- 
poration Tramways Department), is to be complimented on these 
successful results, and on the various improvements he has carried 
out during the few months since he was appointed. 


€—— € 
CITY NOTES. 


Companies to be Struck off the Register. 


Tue names of the following companies are to be struck off the 
register within three months, and the companies will be dissolved, 
unless cause is shown to the contrary :— | 


Anglo-Continental Electro-Medical Vapour Baths Co. 
Atlas Electric Appliances Co. 
British Electrical Manufacturing Co. 
British Spiral Telephone Wire Syndicate. 
City and Suburban Electric Carriage Co, 
Electrical Insulator Manufacturing Co. `’ 
Electric Carbon Storage and Apparatus Manufacturing Co. of Scotland. 
Electric Manufacturing Co. l 
“ Electric ” Paint Remover Co. 
: Electric Portable Battery and Gas Igniting Co. 
Elwell-Parker, Ltd. E 
: French Electrical Power Storage Co. i l 
: Morecambe Electric Launch and Power Syndicate. 
: Mutual Telephone Co. (Registered February 4th, 1890.) 
: Petroleum Engine Co. (Registered July 1st, 1884.) 
Railway and Domestic Electric Lighting Co. 
: St. George Telephone Co. 
: Bouth Kensington Mutual Electrio Lighting and Supply Co. 


Prospectuses.— Newquay Electric Light Co., Ltd.—The 
list is to close to-morrow, Saturday, in an issue of 15,000 shares of 


£l each. The company is to take over the Parliamentary powers 


granted to Messrs. Foote, Milne & Owen in 1904 for electricity 
supply at Newquay, Cornwall. Messrs. Foote & Milne, Ltd., will 
construct the works and will join the Board on completion of the 
equipment. They have undertaken to pay not less than 4 per cent. 
dividend until the expiration of two years from the date when 
supply commences, provided that the profits, after making an 
allowance for depreciation for the second year, are not sufficient to 
pay that amount. The price of gas is 5s. per 1,000. The amount 
payable under the contract is £11,675, £9,000 in fully paid shares 
if so required, and £2,500 in first mortgage debentures. 
Stratford-on-Avon Electricity Co., Ltd.—The list of subscriptions 
was opened on Wednesday, and will close on December 13th, in an 
issue of 9,000 £1 shares in this company. The company is to 
supp y electric light and power in Stratford-on-Avon and neighbour- 
hood, and carry out an agreement between the Corporation and the 
Birmingham Installation Co., which provided for the assignment of 
the provisional order to the present company. The total nominal 
capital is £15,000. Mr. Cecil D. Falcke, of Coleshill Strect 
Electrical Works, Birmingham, is the engineer and secretary. The 
registered offices are at 42, Greenhill Street, Stratford-on-Avon, - 


Barcelona Tramways Co,—At an extraordinary general 
meeting on 27th ult. & resolution for winding up the company 
voluntarily was adopted. Mr. J. B. Concanon said they were 
anxious to close up the sale and distribute the assets. The balance 
of the purchase money (£387,000) was expected to be received on 
December llth. The shareholders would receive at least 14s. 10d. 
per share. 


Western Telegraph Co,—The directors have declared 
an interim dividend of 3s. per share, or at the rate of 6 per cent. 
per annum, for the quarter ended September 30th, 1905. 


Stock Exchange Notice.—Application has been made 
to the Committee to appoint a special settling day in and to grant 
a quotation to— | 


British Aluminium Co., Ltd.—88,000 ordinary shares of £5 each, £2 paid. 


The Mackay Companies.—A Reuter dispatch from 
New York, November 25th, says that the Mackay companies have 
completed arrangements by which the dividends of the Commercial 
Cable Co., the Postal Telegraph Co., and other allied cable, tele- 
graph and telephone companies, to be issued to the English and 
Continental shareholders are, at the option of the shareholder, to 
ondon and Smiths Bank, 
London, at the rate of 4s, 1&d. to the United States dollar, 


b 
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MARKET QUOTATIONS. 
Wednesday, November 29th. 
CHEMICALS, &o, e (permet 


a Acid, Hydrochloric per cwt, © 
a , Nitric .. ace T per owt. 
a ,, Oxalic.. bis - per owt. 
a , Bulphurio T" .. per cwt. 
a Ammoniac, Sal  .. S .. per cwt. 
a Ammonia, Muriate (crystal) .. per ton 
a ($) ?* eo ee oe per ton 
a Bleaching powder .. per ton 
a Bisulphide of Carbo per ton 
a Borax .. 4 per ton 


a Benzole (90%) ee a a per 


a Copper Sulphate per ton 
a Lead, Nitrate per ton 
a , White Sugar .. perton 
a ,, Peroxide z per ton 
a Methylated Spirit .. per gal. 


a Naphtha, Solvent (90 % at 160° C) per gal, 
a Potassium Bichromate, in casks per lb. 


a Potash, Caustic (75/80 96) per ton 
a Potassium Cyanide ws . per Ib. 
a Shellac vs £s vs per owt. 
a Sulphate of Magnesia  .. per ton 
a Sulphur, Sublimed Flowers per ton 
a »" Recovered ia per ton 
a m Lum ea se .. per ton 
a Soda, Caustic Twhite 70 96) . perton 
a » oie ba “a si .. per ton 
a Bodiam Bichromate, casks per lb. 
a ($) Cyanide oe ee per lb. 
METALS, &o. 
b Aluminium Ingots, in ton lets .. per ton 
b ji Wire, in ton lots .. perton 
b v Sheet, in ton lots .. per ton 
b Babbitt's metal ingots .. .. per ton 
e Brass (rolled metal ?' to 19°) basis per lb. 
€ ,,. Tube (brazed) ia .. per lb. 
e rT) 9 (solid drawn). . ee per lb. 
e , Wire, basis .. .. .. perib. 
e Copper Tubes (brazed) .. per lb 
e $5 » (solid dra per Ib 
g Copper Bars (best selected per ton 
g Copper Sheet T T ,. per ton 
9 oe Rod ee oe ee e¢ per ton 
€ , (Electrolytic) Bars .. per ton 
€ y $$ Sheets  .. perton 
e i .. per ton 
EET $s H.C. Wire per lb. 
f Ebonite Rod ae a .. per lb 
f T Sheet per lb 
n German Silver Wire per lb. 
h Gutta-percha, fine . per Ib. 
À India-rubber, Para fine per lb 


$ Iron, Charcoal Sheets... .. per ton 
€ , Pig (Cleveland warrants) 

4 ,, Forgings, according to size per ton 
i , Scrap, heavy $5 ws 

îi , Wire, galvanised No.8 .. 


g Lead, English Ingot T .. perton { p e oo ied 
9 » js Sheet es .. per ton 21826 17/6 inc. 
m Manganin Wire No. 98 .. e. per lb, 8/- is 
g Mercury sis vs Zi .. per bot. £7 5 ais 
d Mica (in original cases) small .. per lb. 6d. to YJ- dE 

(T) ve ” medium per i 2/6 to 4J- ee 
d » " », large .. per lb 4/6 to 8/6 e 
p Phosphor Bronze, plain pun per lb. 1/1 to 1/8 se 
P | 3$ rolled bars & per lb. 1/14 to 1/8 ee 

» » strip & sheet per lb. d a 

o Platinum ee oe Cx) ee per OE, * ee 
e Silicium Bronze Wire  .. .. per lb. 11d. to 113d. m 
€ Steel, Magnet, acc’d’gtodesc’p’n per ton £58 Pe 

is $i bars  .. si ' £15 to £40 bate 
g Tin, Block ee [EJ ee ae per ton { NU } £5 inc. 
a », Wire, Nos.1tolé .. .. per lb. 1/10 
p White Anti-friction Metals— 

“ White Ant" brand .. .. per ton £46 to £70 | 
j Yarns, 2/108 Grey Cotton,onsp’ls per lb. 8d. 
j s, Olea. Flax T ,. per lb . 
j » OBplylOlbs Russian  .. perlb dtd, m 
j »  1l0lbs. Russian, single .. per lb. a 
j » _ 180 lbs. Jute rove ,. per ton £11 
k Zino, Bh't(Vieille Montagne bnd.) per ton £81 15 ' 
| 
Quotations supplied by :— 
a G. Boor & Co À Edward Till & Co. 


b The British Aluminium Co., Ltd. 

€ Thos. Bolton & Sons, Ltd. 

d F. Wiggins & Sons. 

e Frederick Smith & Co. 

f India-Rubber, G.P. and Teleg. 
Works Co., Ltd. 

g James & Shakspeare. 


i Bolling & Lowe. 

Walter H. Haaay & Co., Ltd. 
k Morris Ashby, Ltd. 

W. T. Glover & Oo., Ltd. 
n P. Ormiston & Sons. 
o Johnson, Matthey & Co., Ltd. 
p The Phosphor Bronze Co., Ltd. 


"s 
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Japan and American Engines.—Under the heading 
" Faulty American Engines," the Daily Erpress says:— Japan is 
making serious complaints about the locomotives supplied by the 
United States to the Imperial Government Railways. An official 
report speaks uf leaky boilers and imperfectly fastened rivets, and 
States that none of the engines could be passed until they had been 
to the repairing shops. It is also stated that the engines are so 


badly made and improperly packed that they are liable to damage 
in transport." 


STOCKS AND SHARES. 


Wednesday evening, 
Markets, owing to the easier condition of money rates, are ina 
fairly happy frame of mind, although the recurrence of more seriou 
Russian trouble has given pause to buyers in all sections of the 
Stock Exchange. Moreover, the distressful Kaffir market ia 
worrying the House almost as much as Home Rule confuses the 
Liberal Party. .Money continues plentiful enough, at current rates, 
and the rush for the new Japanese Loan shows that investors have 
capital to spare, despite the advent of Christmas, with ite toll of 
demands upon the pocket of the financial world and—more 
unpleasant still—that of the individual. 
mprovements in the ensuing lists are to be found principally in 
the telegraph department. They occur chiefly in Debenture stocks, 
and are limited to 4 per cent., in other words, they are the market's 
recognition of the approaching interest payments. In the list of 
shares, Amazons are 5s. lower, which is not surprising in view of 
the rapid rise they recently enjoyed. Reuter's are also } lower at 
72; the -market is limited, and two or three simultaneous sellers 
sufifce to depress the price. Slight weakness in Marconi's shares 
has left the price y lower at 1,4. The gamble in Anglo-American 
Deferred proceeds apace, but the buying is decidedly less aggreesive, 
and the price of the stock remains almost stationary.  Indo- 
Europeans put on 10s. at 584. Henley new Debenture is 4 to 6 
premium, and the old stock has now, at any rate theoretically, . 
disappeared. | 
. As regards telephones, National Deferred put on a point at 
109, but the Second Preference shares have again broadened out in 
quotation to 11-13. Other descriptions show no change except for 
$ rise in Chili Telephone shares. l 
Traction matters continue to take up a good deal of attention. 
The motor’bus industry seems to attract popular interest, and 

roprietors of shares in the London Gen Omnibus and the 
Road Car companies are freely selling. London Motor-Omnibus 
shares, however, are flat at 24, and the shares of the new Motor- 
"Bus Co. command a real premium of about 3s. 9d. We are glad to 
see the Pall Mail Gazette condemning the regrettable practice of 
issuing Deferred shares, a feature that disfigures several of the new 
motor concerns. 

Anglo-Argentine Tramways shed 3, but are still 88. Here the 
list of quotable changes ends, the market for electric traction being 
noticeable for nothing beyond steadiness. Nor have the electric 
railway issues varied to any extent. Central London Ordinary 
rose 1 to 94, and Waterloo and City stock has been supported a£ 
954. Metropolitan Consolidated is weak at 90 upon dividend con- 
siderations and fears of competition, while Districts lost a trifle 
at 38, due more to the position of the account in the stock than to 
considerations of the various Tube Bills down for Parliamentary 
powers in the next session. Another 2 per cent. rise lifted City 
and South London stock to 47, and the company’s traffics are 
regarded as encouraging. Great Northern, Piccadilly and Brompton 
Fours are a shade firmer at 984, which is equal to 1] premium upon 
the original price of issue. | 

Electricity Supply shares have steadied after their pronounced 
fit of flatness. The market is still nervous and touchy; a few 
shares have again been put down in price, but in less wholesale 
style than was the case a week ago. County of Londons, Metro- 
politans, Westminstors, St. James's Preference and South London 
Electric have all lost 3, while there is a 10s. loss in Charing Cross 
Ordinary and à in Metropolitan Preference. A Stock Exchange 
reader, who observed the list of prices and yields upon Preference 
shares of various Supply companies given here recently, has asked 
why the same treatment should not be accorded to the Ordinary 
shares. This is our excuse for the annexed table, where the boss 
are worked out upon the basis of the last two dividends, and the 
quotations taken at the middle level of those given in the two 
following pages and in the Stock Exchange Official List :— 


Nominal Lasttwo Yield Dividends 
Com à value of | Price. | divi- per 
id share. dends. cent. due. 
i 

Brompton & Keneington .. 5 5/e—4/6 | £5 5 8 | Mar.—Aug 
Charing Cross xS 5 d 4/-—2/6 | £5 0 0 eer 
Chelsea ste 6 6 8/9—9/3 | £5 0 0 | Mar.—Se 
City of London : 10 19 7-—5 | £5 0 O | Feb.—J 
County of London .. 10 5/-—4/- | £414 9 |Feb.—Aug 
Edmundson's X ja 5 2/6—4/6 | £6 8 | Jan.—J 
Kensington .. js b 11 T/-—5/- | £5 6 8 |Feb.—Ang 
Metropolitan 5 l 10% £5 0 0 | Mar.—Oct. 
Notting Hill .. 10 . 15 8/.—86/- | £418 4 | June—Dec 
Bt. James’ 5 134 | 9/6—5/. | £5 7 b | Feb.—Aug. 
Urban.. N 5 44 | 2/6—2/6 | £5 11 1 Apr.—Oct. 
Westminster 5 12 7/6—6/6 | £5 16 8 | Feb.—Sep. 


The above shares are Ordi in each case, and 80, of course, 
liable to fluctuating dividends. Some ofthe companies are uniting 
in order to obtain powers for fighting outside power schemes, by the 
formation of an undertaking under their own auspices. 

Manufacturing varieties call for mention of brief character. 
Cromptons are 2, which is 4 better, and Brush Preference at 1}? have 
risen 3, although Electric Construction eased off to the tune of 
23. Gd. South Wales Power shares are a very dull market, the 
nominal price being 74, with sellers predominant. Underwriting 1s 
proceeding for an issue of 140,000 6 per cent. cumulative Pre- 
ferance shares of £1 each in the West Cumberland Power and 
Tramway Co., Ltd. ; 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


| , | Business done ; 
| Stock Closing Closing kended | ise + 
or Dividends for the last notations Quotations wee | ar 
‘Teste. ` oe Share. four years. Nov zma. | Nov.2x. | Nov, Bth, | pall — 
aaa = | FRO ^ Tg @ : Highest Lowest. | 
ae wo R ag an: Oil gaoa | ooa AE 
84,800 | African Direct Telegraph, 4 % Debs... us - x 3 ND 4 — 4} 3j— 4i ee em — i1 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 | 10 j|: Nil, Nil Nil ss 85 — 90 85 — 90 874 8h | 
119,700 Do. do. — 5% Debs., Nos. 1 to 1,250 Red. 100 M ei RP TUE be den 2 MT 
768,580 Anglo-American Telegraph  .. xx ux dels k / 6 oj, 5 5Bs.§ 1094—11 1094—11 1103 1 | 
818210 | Do. do. do. 69 Pre. i . Stock | 6% | 6. a e i i E 17 Vai rà -à 
8,118,910 Do. do. do. Deferred Btoc l- B. : odd 101 —103 | 102 —104 m 
50,000 | Ang]o-Portuguese Tel., 5% Mort. Deb. Stock Red. 100 m "e is x Th 73 RT T di ÜL 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 | 6 7 8% - -8 te gii i 
1,982,8563 | Commeroial Cable Sting. 500 year 4 % Deb. Bk. Red. | Stock | 4 E "om = “OF SI— 9 9à 8 ; 
16,000 Cuba Telegraph ee ry ee 10 64 5 10 | 10 pA 17 e 18 17 EA 18 Je PER ee 
6,000 Do. 10% Pref. . se ww cup 10 |120 0 0 ws po » 
12,981 | Direct Spanish Telegraph, Ord. e| 8 | 4 d E EL = 91 2 i 
6,000 Do. do. 10 Cum. "Pref. © es 50 44 4 4y k 100 —108 % 100 —1098 "S Us 
80,000 Do. do. 4j bs s e 8 8 6| 181— 183 184— 18 133 Baj 
74,500 | Direot W. India Cable, 43 % F Reg. Deb., 1 tol, 200, R. 100 - H% : se | 144 LUT 1445 147 1464 144 * 
4,000,000 | Eastern Telegraph, Ord. 8 ERAS 34 Bà BAYS ay — 91 894— 914 +4 
1696 814 Do. e Pre Un Hed. | stock | 4| 4 4 4 99$ | 106 —108 106 —108 pim p^ = 
800,000 | Eastern Exionsiot, ARN And. China Tele. à ux l j i 2 T: T mro V= T 1 | i: 9 
400 e m € — * + 
$00,000 Rasta B. Afric. Tel., 4 ig Mt. Db., 1 to 8,000, red. 1909 | 100 4 4 ‘ bs 99 m e on | a L 
200,000: . 4% Reg. M. Debs. (Mauritius Babe gs % j4 i o 10 104— 10 103 | 10 " 
180,891 diobe Telegraph rs peg «Pref. .. . b |^ 4 d 14j— 14 pa 1 1$ | 1 z 
ee = onan $6 oe 
150,000 | Great Northern Telegraph, of Copenhagen .. | 10 1242 15 % | 24 i 85 — 36 85 — 36 a 
46.500 Halifax and Bermudas ‘Cable, 96 Ist Mo] 100 44% 4495 44%, 100 —102 1004 —1024 E 
, Debs., within Nos. 1 pe e 3 51 — 59 574— 5 59 58] +4 
rn Marsonte Vire P elegraph h.. MEER 7 Ed ad dd: e Li iy 1 14 ds uy 
; arconi's Wireless Telegrap Ps - Se 2x e zm E NI on x 
72,690 | Monte Video Telephone Co., Lid. T > : ef orages% |] i H- | ; H- BH nd 
86,492 Do. 0. re ne is ss TUM. 2 u2 lii 109 a 
1,988,833 | National Telephone, Pref. Book — .. — ..  .. EB IET AES RES eiie. es 1 idi 
1,966,667 © Do. O. Def. Stock ae oe ee T. res 6 6 | 6 D i 13 Lt 15 18 = 15 T No 
250,000 | Do. do. 5% Non-cum. 8rd P., 1 to 250000| 5 | 5 5 IE xi Kiam o» 09° | 
2,000,000 Do. do. 84 Deb. Stock Red. us Stock 5i 8 d TT | 1015 108 104—108 E 
1,689,598 o. e o : Z E à e 
179,813 | Oriental Telep. and zt oc. 1 to 171,50, fully paid i | 8 de bim. dE- dA | dA— h pice 
50,000 * ;: Wwe. —108 a ] : 
100,000 | Pacific & European Tel.,4 % Guar. Debs., 1 to 1,000 | 100 4 4 96 4 & ol 1 Taa a 1 ae ^ ES 
11,839! | Reuter's e ej (8 | 5 % | 102' 105 102° 105 h x 
60,000 | Telephone Co. of Egypt, 4À % D Deb. Red. .. ..; 100 S ies e z 125 —198 195—198 N 
3,237 | Submarine Cables Trust e e -| Cert. | 6 3 6% | 6 2 | oss 7— 1 7— 7 Si | : 
68,000 | United River Plate Telephone | | 5 7 8 8 | e z a bi— ag Bi | 2 
7947 Do. do E8 Debs. o” Noei E 40,000 | Stock | 5 b 5 4 . | no-12 110 —112 E | à ^ 
1 0O. Q. ee pun "P oe ee 
15,600 | Went African Telegraph, Shares ^ . 10 | 9% | 4% | 44% | 4% | 10— x 10 — n . es 
80, W. - Coast of Ame 1 to 80,000 & 58,001 to 58,008 24 i Nil 195719) 105° 102 100 » 
150,000 4% Debs., , 1 to 1,500 guar. by Braz. Sub. Tel. | 100 4 4 4 96 | eh n ni i 
907,980 Western elegraph, Ltd, SES i to A. ,980 ium BL 7 1 i | ee 102 —104 102 —104 i Br 
75,000 0. Oo. ebs. series = 
' 563, Do. do. 4% Deb. Stock Red. .. | 100 | 4 4 à t ; 103 w 108 = 106 1044 
88,521 | West India and Panama Telegraph .. T T 10 N N i oe E" Z 9 84 ) 
84,568 Do. do. 6% Cum. lst Pref. ke Jus 2 Ue. NS 6 X L - 7 Gi— 74 "d ee 
4,669 Do. do. 6 Cum. 2nd Pref. " ee 0 E 5 | 5 96 $e | 101 —]104. 101 —104 Qu: | a ou 
80,0001 Do. do. 5% Debs, Nos. 1 to 1,800 .. 100 5% % |. m | | 
ELECTRICAL ruis MANUFACTURING AND INDUSTRIAL TR "n 
| j 2 ree RA ' | | - 
850,000 | Anglo-Argentine P 260, 08 to 1O00 n6] w 5 P à 25 | NI | s s | 5h AA : x 
1,300,085 E um. Prefs x ao d 3 , i 
266, | Do. Permanent, 6 % Deb. Stock, d 1888 pi 100 6 X, | 6% | 6% PE zm | m E s n S 
900,000 | Auckland E. Trams., 5 % 1st Mort. Deb. Stock .. | 100 5% | 5% "x Tc | Be ig up. v 
530,000 Babcock & Wileor, 1 to 590,000 1 u 2 Et | 6X 1 14 T ix CU ae, 
100,000 | do. ` 6% Cum. Pref., 1 to 100,000 . 1 TETELU Us per | Pad died m 
40,000 Brita Aluminium 7 % Cum. Pref. m 5 ! Ni NN E E 4 B d j "i is 
30,000 . Do do A. à ae % Cams Pret. ae E 4 | Nil Nil | N as : 3 : | ; i 
000 i O. unding loe e T a $s : E e 
800.0001 Do. do. — 696 1st Mort. Deb. Btock Red. Stock 5% | 5 % E % Ze ES 1 iM € | 1353 | 7 
900,000 | British Columbia E. Rail Def. Ord. Stock . n ee s d d : ó; A 113 —116 | 113 —116 : “a 
800,000 Do. 5 % Pref. Ord. Stock : "e M6 si 54 B® | 555 . 106—109 — ! 106 —109 E us 
115,000 Do. 5 % Cum. Perp. Pref. Stock id ae z % | Ta n io i 103 —105% | a : 
240,400 Do. % 1st Mort. Debs., 1 to 6,250 . 40 a ie ity jo im 06 P OD OE | : 
220,000 Do. % Vanoouver Power Debs., 1 to 2, 200 100 m 4 | 4496 4 01— 104 Er. op ss 
Yn | British Electric Tracti on ipu 10 23 6 6 | | n git 1 | ncn | X us 
; . do. ef. .. a. | A: = = qM e . 
950000. | Do do; Ir. an T pet Block ed 000 | 055 5A E n) Lio | ww | 9 "DA 
E ole a ae ot EZ 211 2 
100 | e 0. um i È ! P — | — e. os * 
500000 | Do. do. 44% let Mort. Deb. Red. | 100 | 44 D ES EE HE m | ee ESE 
212,000 | British grr % lst Mort. Debs: d 100 » 4i, 44 % à " A | x | 
British Westinghouse et., ,000 an w | . " 9— 2 = 
2,000,000 || s 375,001 to 475,000; | Ë RES | id 8b — 89 Pe ; 
1,016,853 do. 4% Mort. Deb. Stock .. ; 100 zi 4 % 1% o ; : 
50,000 TBrowett, Lindley & Co., Ord. .. A4 | Nil] Nl NI, e i Rodi | tito dh D ; 
50,000 1T Do. do. 6% Cum. Pref. £1 Nil Ni A E. à ' ; vis . 
pen Brunn Electrical Engin orng, on Prel.. P a aru 6% 6% : ii ii | if 2 | ; t +3 
150, " Non-cum TE . a 8 — 97 , o A 
500,000 | Buenos ‘Ayres & Belgrano, 1 to 100,000 5 ; 8% 4 2s Bx e tT bag Sia » a 
Te Do. 45. 8% Cam, Pret. , 1 to 40,000 5 5 6 % 6 Z i b | H— a | Sia i 
1 , Li ‘ i o * ee /o M oe = ub ne ee i 
317,700 Do 5% Deb.Stoek  .. 100 is 5% 5 5% | i oe d Ee | 1084 | 1074 = 
190,000 Do. 6 4, 2nd Deb. Stock o. | 100 vi 9 Tes u— Wo 93 97, ME Me 
525,000 | Calcutta Trams., 1 to 105,000 ..  ..  .. .. 5 Re 6% | 8% Um | 9 | M _ 9 = g i 
seas D Coes 0 - CENE sity a | ME e | 107—100 "PE 
85,000 Callender 8 Cable AN shares dze OM : | 15 T 124% | 3g | A. | d = 12 == | at " 12 »* 
40,000 . o. Š um 5 X z vs i 
300,000 Do. do. 44% Ist Mort. Deb. Btock Red. Stock | 44 ag | 44% 44% 109 cn 109 —111 | zd M 
491,222 | Cape E. Trams., 1 to 491,222 à 1 o |15% |10% | $ Lu m LER ME. sh]: 
450,000 ' Castner-Kellner Alkali, 1 to o 450,000 = + 1 1% | Ao sd | yi 10 97-102. = 
230,211 | Do. do. 44 95 1st Mort. Deb. : Stock 100 W 44 44% | 44% oe ee ond odi | N. 
1,968,308 | Central London Railway, Ord. Stock . | Stock | 4 4 D 2E wea 100m 1055 tap 5 
523,306 1 Do. do. 4 96 Pref. Stock oe Stock 4 4 : & : y 85 M 88 85 m 88 87 l 867 l E 
1,380,000 | City and South London Railway — ..  ..  .. Stock | 8} 2 25 | M- 9 M— 2% 9 | yi +k 
85,000 EON $ Co., Dr 1 to 85,000 s b MEC | 
i 5% 1st Mort. Reg. Debs., ie] | 6 96 5% 5% | : 94 — 99 v4 — 99% i ii is 
00,000 | { 900 ‘of £100, and 901 to 11,000 of £50 Red. [UT 


erpoo i š Interim dividends. 
+ A period of nine months, t Quotations on Liv l Stock Exchange. t Unless otherwise stated all shares are fully paid. § 
: i z || And bonus of 10s. * From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES.—( ORUM : 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—Y( continued). 


n Closin Closing 
Present NAME uu | ge rayne for = | ers S Quotations 
Issue. á Share ast four years. | Nov. 22nd. Nov. 29th. 
m rae kt E TA f P iita T- de = aaj t | 1902. 1903. | 1 * | $1905. | 9 
260,000 | Dick, Kerr & Co., 1 to 52,000 .. 25x xd T : "T 6 4; | " & any | à A 
294'150 Po x0 tho, Det aoe ee D .. | 445 | 4495 | 499% | 106 —108 106 —108 
294,150 o. do. Je eis se ee | oe i4 - : 
600,000 | Dublin United Trams. (1896), 1 to 60,000 .. € T ia | : 7 | : à : % | Ly D y 
599,700 Do. 6 % Pref. between 1 and 60,000 E ame 2 : 2 26 991—100; es 
63,400 Do. 4% Debs. .. e Y ds | Je se 2 | b sE i gi 
800,000 | Do. 83 % - A 1 Debs. ats T" y a 2 3 ha one 2 2-2 
300,000 | Do. 96 "B Deb. Stock.. M : oe | AR | T8 a i tao 
99,261 Edison & Swan Utd., '*A"' shrs., £8 pd., 1 to 99,261 | : Sa l Si aot | | e — JE 
17,139 Do. ' A” shares, 01—017,139 cw | T. : "1 | ix hg %§ "- -Jaf 85 aa 
844,0281 Do. 4 % Deb. Stock Red. .. a; | = : | : F2 7 E e Oe 
100,000. | Do. 5% 2nd Deb. Stock Prov. Certs. all pd. | : : : ? | 5s fer = 3 
112,100 | Electric Construction 1 to 112,100 .. fe hd : | : | 14 é | e | : of i ai 
81,890 Do. . do. 7% Cum, Pref.,1 to 81,390 m ET ZEE 2 T" an ae di — 
200,000 Do. do. 4 % Perp. Ist Mort. Deb. Sk. os EI T s 94— 10 T 
Eon | per ae SECUS 4 2 Mori "Deb. .. | Stock | 44 | 44 | 4 % ae E ee 96 100 
200,000 Do. 0. Tort. ; és | > | | a) agar deser 
780,000 | Gt. N. & City Rail Pref. Ord. “A” 4 95 1 to 78,000 n f: - g ‘ % | ~ 265 | E il 102— 11 
06,000 | Greenwood & E T d : » Mm HS wa - 100 Wu M E % | : & Oe ar A an 
80,000 Do. OQ. 5" ort. Debs. A e" é 5 % 5% Pr i 
200,000 | Henley's (W. T.), Telegraph Works, Ord. .. I : | x 96 g^ & p: % 19%! pom M -- A 
5:900 Do: de 41 fort. Deb; Stock | Stook | Hi ae | 4 x | 109 —111 a 
00:000 tab i olenmagh Wetke, 10 | 10 10 5% | 9438 | 16 — 17 16 — 17 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works.. | i * ; & L4 | 1% | ra mes 
B00 ,000I Do. do. : 4% 1st Mort. Deb. .. EC là 132 | Hu | | u— 3 M— 9i 
37,500 proren Overhead Railway, Sra, p E os id pup : 4 | : & | "E | i a ot 
10,000 |! O. O. . £K 1H & 3 OH 
600,070 | London United Trams (1901), 1 to 50,007 e a - mer 7| $ % | : % | : » | Ei R = | dex 
390,930 Do. do. 60,008 to 100,000 (£4 paid) i | H 5$ BS : % | : a es o 
1,125,000 Do. do. 5 95 Cum. Pref., 1 to 125,000 . ‘an - d & : E : o eae. 100. 308 
1,331,000 Do. do. 4% 1st Mort. Deb. Stock "| NE OM % | 3 | % | i TA 
314,016 | Metropolitan Electric Trams, Defd. .. - TE 1 ‘oe a we n $E 4 a9 i» ig 
500,000 Do. 5% Cum. Pref. its - ucl i» "m | M E | 2 wt aes um 
350,000 Do. 44%, Deb. Stock Red. Y s | ^ | Me Amr. sy | a. 5 1 
160,000 Peebles (B.) & Co, 6 95 Cum. Pref., 20,001 to 40,000 pa 6 % | d- 9$ - 
240,500 | Potteries E. Trc., 20,001 to 40 000 & 50,001 to 54,500 | tn : b : à | si | g 9 : im 
210,5 Do. 5% Cum. Pref., 1 to 20,000 & 40,001 to 44,500 | aan | vs P Esdr m PIE Ves 
25:860 Tele; oh e ma irgo eaa and Maintenance _—_. | 12 | 20% |20% | 15 9 .. | 8—8 92 — 84 
37,350 | Telegra n T | | E = 
150°000! wi n 4 % Deb. Bds., 1 to 1,500 Red. 1909 | 100 | 4 e 495 | 4 % oe, = 1008 irs 
[ 8,599,200 | Undergd. E. R., Lon., 5% Profit Shar. S. Nts. am | ay | a 5 A | M po 
540,000 | Waterloo & City Railway, Ord. Stock Te T | 1 BA% | mA Y | Jan u- 
833,330 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 | 5 NE : 28. bo - A 4-59 
333,330 | Do. 6% C. P., 30,001 to 80,000 & 125,001 to 141,666 | 5 | .. 95 | oe e at 2 
246,806 | Do. 4% Ist Mort. Deb. Stock — .. — ..  .. | 100 X % 


ELECTRICITY SUPPLY COMPANIES. 


| | | | 4 958 | 51— 5} 51— 5i | bn ua 
| Bromley (Kent) E.L. & P., 1 to 14,000 ae 3 NP 5 » E) E. s 
V EAR do s do. 44 % Ist, deb. stock s- | 100. <. | 44% a m. “aD "s 948 | 94 |. 
2937] | Brompton & Kens. Elec. Lt. Sup., Ord,, 1 to 20,00 | 5| 83 |10 = a of $— o S h a ; 
29 623 E um jd. | E "E 104 —107 js ed = 
10782 | Central Electric ey ly 4% Guar. Deb. Stock  .. ae | E | $ | $ Bag 105 ar | Rd à A i 
80,000 | Charing Cross and d Electricity Supply " 5 | 3591 5 bi - big phar da 
80000 ^. Do. do. do. ae E | "e ^ d- 6 BP lar 1 
40,000 Do. pn do. 138. a rm Cd ee | = d 108—105 04i | . | . 
LI . ve pga E TR | } — p, se 
850,000 do. 4% Deb. Stock Red. — .. 100 | 4 4 | - "Tr er^ 5a 6l 65 us 
i, | Chee eoio supp ee Deb. Stock Rea. “stock | di | d$ ue | ASE) cos T-13- | iin] dg: 
Dis | City of tendon Reo, Lighting, Ord, agol—iiosdé 10 P3 F3 BR | er ee eT m 
40,000 . . Pref., pert REL | 124 — 124 —198 E ae ae 
; 5% Db. Stk., Scrip. (iss. at 115)all pd. | .. 5 5 p $6] at | ae is E P 
ate | Be 44% 2nd Db. Stk., Prov. Crts.,allpd. | 100 | 4% | 43% | mi ;, 9b I ME Lene "S aee 
40,000 | Souny of Wisin > FON Power, B Bret z : | e Pp. ae 4 ae [T on | r 5 2, ot 5$ | 
á Oo. O. RLA oe es | m °.. » Yi x 
40,000 County of London Electric Lighting, Ord. 140,000 | 10 ^ 4 | ‘ 41% | 4X a k a " i 
00:000 Do. n4 Lh D MK ur ee | à | 4 | 4 | uw ld XM 112 —115 1134 | 113 +1 
400,0001 . , 3 p vis | 102 —104 102 —1 id ki M 
Do. do. 2nd Deb. Stock .. | Stock | e 5 | v 
770,000 Edmundson's Electric Corporation, Ord. Shares .. 5- 1 i | i T r + 6 "i al es n À 
80 000 | Do. do. 6 Cum. Pref... .. .. | 4 VA 108 —]110 108 —]10 ä = z5 
8000001 Do. do. 44 % lst Mort Deb. Stk | 100 | 44 4 | Hi cas | ee E $s e 
50,000 dir ei ee TOS 1 to 10,000 ee ce | : | t e | 3 5 Eos 54 B — ef v2 ý à 
50,000 | Do. ye dat Deby ae 2 | 100 | He | | d: mi | EN | 10 — m, o Ti 
65,000 | Hove, 1 to 13, TL io - TP Ms es | ee a d E I i 
10,000 | Do. New (£5 10s. pen dis | e | è 4 | 4 4 9 | 04 ae 9 ae 97 s : 
74300 | Do. 44% Deb. Stock |. | ae OO ie (m | HA | 95— 99 o end ss 
21,000 | Kensington and Exighiebridgo Eleotzio Ord. ni! la b | p y: | nee I -— a A A ai 
V . 0. . > po x 5 da 2 - es 
111000 — Electric Bupply Son, : vac en, [es - | E | E: | : z i at "m H 36 ie, 
LI Oo. . eee ee Xe 
81'895 Do. do. 4% lst Mort. Deb. Stk. Red. | Stock | 4% | 4 k unl Soe V Ape ns ‘ot ey 
100,000 ass mua Electric Supply, 1 to 100,000 .. S| 5 | 7 0% | 51 ak aA 42 
76,121 . Set eee) S 13 .. | 100 —118 109 —118 : E 
220,0001 Do. 1st Mort. Deben. Stock — .. ! Ze 09 —113 | 09 —118 ‘i : - 
250.0001 Do. Mort. Deben. Stock Redem. | Btock s] MM P iae at "B 
250,000 | Midland Electric Eeer 6i % 1st Mort. Deb. | 100 | 8 8 24% § Eo mI id và > 
285,045 | Newcastle-on-Tyne, 1 to 57, 96. AE we : e d 2/ 8 — 8 — ^ ‘a ; 
mi Be OREN) EG] la | | SI 
arn | Do. 57,010 to 75,000 .. — .. Fo A: a .. | 92/4 Hf u- E. Z z 
10,852 | Notting Hill Electric Lighting sel ite E 25.4 6% |7% - 144— 15 14)— 15 : : 
59,000 Do. do. 4% lst Mort. Deb... .. 100 | 4 | | i$ | P Ser iar ss à; te 
0-000 v do PONE TE MM | 100 2 | ry 4 4 100 —102 100 —102 a * 
40,000 St. James and Pall Mall Elestrio x COD JEN BE; | Mae S. SE | ee | 13 — 14 18% ESTO 
20,000 . ; b. St : | 98 —100 98 —100 T e 
Do. do. 84 % Deb. Stock Red. .. | 100 3% | 84 | | ie B «e- ns A 
119/000. | Bmithfield Markets Electric Supply, Orde z we | xx NE | i | ‘ "E E a A = = a * | ; és 
,000 | . 0. 2 . > | | | at | | — . .. = 
65:000 | South London Mlectricity Supply, Ord... | 5 | MH | | Y: VE | E TOR. a ia | "t 
100,000 | South Met. Elec. Lt. & Power | Ord.. ... .. 1 | Ni | AE AR AE" ‘ n Ee o M 
50,000 | (Late Blackheath and Greenwich A195, Pref... — .. — 1 | Nil | Saat 9 1 am | M * 
100,000 Dist. E.L.Co.) 44% Ist Deb. Stk. 100 | 44% 44 4 E oc mo Te at e 
80,000 | raga: vere Bu ply, $ X Cum ur 5 es | : | B d | 5 | 5 es | es if te e H | T | j | e 
300 0 |w e a E nd OM aaa r | 12's | T ue | aay) dà E Tt Tisi xr d - e 
Er | Do do. 5 % Cum. "Pref, i | 5 | 5 2 | 5 & | $ x | e | = 6 — 6$ x rts | 2s 
v wr Shares not officially quoted :—Mackay Companies, ord., 544—554. Pref. 75—76, 
? Unless otherwise stated al! shares are fully paid. § Interim dividends. 
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THE VEDRINE ELECTRICAL CARRIAGE. 


_ WE illustrate herewith a new electrical carriage which has recently 
been brought out in France by La Société des Voitures Electriques 
. Vedrine (59, Boulevard du Chateau), Neuilly-sur-Seine. The frame, 
which is of pressed steel construction, is of special form, being 
curved downwards in the centre in order to permit a relatively 
low carriage body to be fitted. Particular attention has been paid 


—— — =Á -aA M 


A 


4, Battery of accumulators; 5, Frame; c, Frontaxle ; n, Steering gear ; 
E, Rear axle; rF, Rear wheel brakes; c, Steering bar; m, Starting 
pedal; 1, Reversing pedal; J, Brake pedal; m, Motor; x, Enclosed 
spur gearing and diffefential gear; o, Transverse spring; P, Rear 
wheels; n, Hand brake lever; x, Front springs; v, Rear springs; 
z, Brake on motor spindle. » 


Fics. 1 & 2.—ELEVATION AND PLAN oF VEDRINE ELECTRICAL 
CARRIAGE. 


to the suspension, a transverse spring being provided at the rear, 
in addition to the usual longitudinal springs. The electrical energy 
is furnished by a battery of accumulators carried in a receptacle, a, 
under the driver's seat. Only one electric motor is employed, 
Messrs. Vedrine considering that one motor of fairly large power 
is more efficient than two small ones, the number of brushes and 
electrical connections being at the same time reduced. The motor, 
which is of the reversible type, is entirely enclosed and thus pro- 
tected from dust and dirt ; it is supported from the transverse spring 
and from the rear axle sleeve. The power is transmitted to the 
rear live axle through enclosed spur gearing. Another feature of 
the Vedrine vehicle is, that no controller in the usual sense of the 
term is employed. Ordinarily, in electrical vehicles, the speed is 
controlled by coupling up the batteries and motors in various ways. 
Messrs. Vedrine, in their cars, rely entirely on the variation of the 
magnetic field of the motor for the variation in-speed. The speed 


Fic. 3.—D1aGRAM OF ELECTRICAL CONNECTIONS OF VEDRINE 
CARRIAGE. 


range of the motor is from 500 to 1,600 r.p.m., equal to from 44 miles 
to 15 miles per hour. The driver has three pedals at his feet— one is 
for starting purposes, another for reversing, and the third for 
the application of the brake, its operation also cutting off the cur- 
rent. Once the car is in motion, the speed is entirely controlled- 
by à small lever on the top of the steering wheel, in this respect 
following the practice adopted on modern petrol cars. In August 


jast a Vedrine four-seated coupé was submitted to a long-distance . 


trial. The vehicle weighed, complete, 1,800 kilogs, of which 550 
kilo. was represented by a battery of Agathos accumulators of 
210 ampere-hour capacity. The vehicle ran from Paris to Evreux, 
624 miles, without a stop. Here the battery was recharged in 
2 hours 45 minutes, the journey being afterwards continued to 
Trouville, the average speed working out at 16:8 miles per hour. 


THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY. 


THE QUESTION or New COMMERCIAL TREATIES. 


Tur recent dispute in the Berlin electrical industry, which was 
detailed in this journal on October 13th, continues to form the 
subject of discussion among employers and workmen. It is asserted 
that the former will shortly publish a pamphlet giving the history 
of the strike and setting forth the reasons for their attitude on the 
wages question. The tactics of the Metal Workers’ Union, which 
first caused a small number of men to leave their employment, are 
severely criticised by certain trade union organs. 

The Association for the protection of the economic interests of 
the German electrical industry have presented memorials to the 
Government expressing the wishes of this industry in regard to the 
conclusion of new treaties of commerce with Spain, Portugal, 
Sweden, and the United States. Emphasis is laid upon the im- 
portance of the specific fixing of foreign duties as, in the opinion 
of the Association, the past decade bas shown that foreign financial 
authorities devote their chief attention to electrical manufactures 
as objects for the imposition of duties, and that they soon endeavour 
to levy increasing duties upon them. This is shown in the Scandi- 
navian countries and also in Italy, where shortly after the con- 
clusion of the new commercial treaty with Germany the undefined 
duty on carbons was tripled, while that on porcelain articles has 
now been more than doubled. It is feared that this will 
also be the case in Belgium, where the most important duties 
for the electrical industry have not been fixed in the new treaty. 
In these circumstances the Association consider that the blessings 
of commercial treaties are illusory. It is further pointed out that 
bulk production in the United States, and the low transport rates, 
enable the American works to offer the strongest competition to 
their German rivals in the markets of South America, whereas the 
prohibitive duties in the United States completely exclude German 
competition from that country. 


GERMAN COMPANIES. 


The directors of the Allgemeine Elektricitiits Gesellschaft are 
Able to intimate more favourable results for the past year than 
those obtained in 1903-4. On the establishment of the company in 
1883, the share capital only amounted to £250,000; in 1887 it was 
increased to £600,000, and it has gradually been advanced until it 
totals £4,300,000, while at the forthcoming meeting a proposal will 
be submitted for making a fresh issue of £700,000, so as to bring 
the ordinary share capital up to £5,000,000, apart from the bonds 
which exceed £1,400,000. After deducting working expenses, taxes 
and interest on bonds, and providing £60,107 for ordinary depre- 
ciation, the accounts for the past two years ended June 30th are as 
follows :— 


s 1904-5 1903-4. 
Share capital £4,300,000 £4,300,000 
Net profits m m £547,733 £428,331 
Dividend, per cent.  ... pf 10 9 


After the payment of the higher rate of dividend, it is proposed 
to appropriate the sum of £50,000 out of the remaining profits for 
the depreciation of the new business premises in course of erection. 
The fresh capital of £700,000 is intended to provide additional 
working funds, and as the emission will take place at a considerable 
premium in view of the present quotation for the existing shares, it 
is probable that the new issue will realise about £1,250,000. The 
company is in negotiation with the Buda-Pesth firm of Ganz & Co., 
with the object of arriving at an agreement for the mutual limita- 
tion of markets. It is suggested that the German company should 
not compete for public contracts and large enterprises in Hungary, 
while the Hungarian firm is to abstain from similar rivalry in 
Austria and Germany. 

The shareholders in the Rheydt Cable Works Co. (Kabelwerk 
Rheydt) have adopted the directors’ report and accounts for 
1904-5, and sanctioned an increase in the capital from £75,000 to 
£112,500. All the information given in the report, practically 
amounts to a statement that the course of business fulfilled 
expectations, and that remunerative employment is also hoped for 
in the future. The accounts showed net profits of £20,077, as 
compared with £17,717 in 1903-4, and a dividend has been 
declared at the rate of 15 per cent., as compared with 12 per cent. 
in the preceding 12 months. Apparently the new capital issue is 
largely intended to provide for extensions of buildings, machinery 
and equipment, of which a considerable portion has already been 
carried out. 

The report for 1904-6 of the Telephon Fabrik Gesellschaft (late 
J. Berliner), of Hanover, states that the improvement in the general 
situation made further progress simultaneously with an increase in 
the volume of business, although the export trade was considerably 
less than in former years. The profits on manufacturing diminished 
owing, on the one hand, to the reduction in prices by competitors 
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without any cause, and, on the other, to advances in the prices of 
raw materials and in the rates of wages. With the balance from 
the preceding year, the net profits amount to £14,780, as compared 
with £14,237 in 1903-4, and a dividend of 9 per cent. is proposed 
to be paid, being the same rate as in the previous period. The 
share capital amounts to £150,000, of which £50,000 represents a 
recent increase, and the latter only participates in the dividend to 
the extent of one-half of the rate of distribution on the present 
. Occasion. l 

The recent general meeting of the shareholders in the Deutsche 
Kabelwerke, of Rummelsburg, near Berlin, approved the accounts 
for 1904-5 and the payment of a dividend at the rate of 5 per 
cent., as compared with 3 per cent. in the preceding year. Includ- 
ing the balance brought forward, the accounts showed net profits of 
£12,918, as against £9,474 in 1903-4, and after providing for 
depreciation and reserve funds, the dividend absorbed £5,000, 
leaving £688 to be carried to the current year. The directors’ 
report stated that the turnover exhibited a further increase, which is 
attributed both to a greatcr demand for cables and an alteration in 
the conditions of the market. In explanation of the latter point, 
it is observed that the market for cables is now more open, in view 
of the growing transfer of electricity works from the possession of 
the promoters to the hands of the local authorities, as this renders 
it casier to secure larger orders which formerly devolved upon the 
originating companies without any competition taking place. In 
addition to this, the towns and communes are more and more 
having works built for themselves, with the result of benefiting the 
cable-makers. During the year competition was extremely keen 
and raw materials dear, while the prices of manufactures could 
only partly be advanced. The directors, however, hope by the per- 
fection of the equipment for the working up of raw materials to 
find compensation for the rise in the prices charged for the latter. 
The company, which is interested in the Union Cable Co., Ltd., of 
London, reports the prevalence of slightly improved prices for the 
year now in progress. 

The liquidators of the Helios Electricity Co., of Cologne- 
Ehrenfeld, the dissolution of which was decided upon last 
February, have issued a report for 1904-5 containing two balance- 
shects, one being the liquidation balance-sheet to February 28th 
and the other referring to the end of the financial year, June 30th, 
1905. As a final result the latter exhibits a deficiency of £389,000, 
as compared with a share capital of £419,500, most of which is 
represented by preference shares. The report states that manu- 
facturing operations were mainly brought to a close at the end of 
August, that the branch offices and foreign techuical bureaux have 
been entirely dissolved, and that the central stations and tramways 
still in progress are largely approaching completion. The Ehren- 
feld works have been sold to the Cologne Industry Works Co. for 
£125,000, of which one-half has been paid, and the balance is due 
next January. It appears the latter company has been jointly 
formed by the Allgemeine Electricity Co., the Siemens & Halske 
Co. and the Lahmcycr Electricity Co., and the Ehrenfeld Works 
were taken over at the beginning of October, with the sole object 
of removing competition. The three proprietary companies do not 
intend to work the establishment on common account, but to 
dispose of it as a whole or in parts, and apparently in such a 
manner as to prevent it from again becoming a rival. . 

The gross profits of Garbe, Lahmeyer & Co., of Aix-la-Chapelle, 
amounted to £40,200 in 1904-5. After deducting the general ex- 
penses and providing for depreciation the net profits total £3,988, 
as compared with £179 in the previous year. The greater portion 
of the surplus has been placed to the reserve fund, and the balance 
carried forward. 'Thus the company has again been unable to 
pay any dividend. The directors report that the course of business 
is favourable at present. 

The Electricity Co. (late Her. Poge), of Chemnitz, proposes to 
pay 5 per cent. for 1904-5, as compared with 4 per cent. in the 
previous year, but the Pfluger Accumulator Works Co. and the 
Gesellschaft fur Elektrische Industrie, of Carlsruhe, are both unable 
to make any distribution for the past financial year. 


FRENCH AND OTHER WORKS. 


The gross revenue of the Compagnie Francaise des Cables Télé- 


graphiques, as was shown in the report prescnted at the last meeting, - 


amounted to 5,518,000 fr. in 1904, whereas the expenditure totalled 
6,850,000 fr., thus leaving a deficiency of 1,332,000 fr. The latter 
was reduced to 532,000 fr. by the Government contribution of 
800,000 fr. It was pointed out in the report that the year was still 
regulated by the terms of the Convention of 1901, as the supple- 
mentary Convention of 1903 was stopped in the commission on the 
Budget, although another was to be substituted for it. In these 
circumstances the report stated that it had not been possible for 
the company to undertake a financial reorganisation, or to improve 
the lines and working plant. 

The Austrian Siemens-Schuckert Works Co., which is an amalga- 
mation of the Austrian -Schuckert Co. and the heavy electrical 
engineering departments of the Siemens & Halske Co. in that 
country, has declared a dividend at the rate of 21 per cent. for 
1904-5, which is the first complete year since the fusion took place 
at the beginning of 1904. According to the report submitted at the 
recent meeting, the net profits amounted to 473,970 kr., and after 
placing 23,698 kr. to the reserve fund and providing for the divi- 
dend on the paid-up capital of 18,000,000 kr., the balance has been 
carried forward. Having regard to the special costs incurred in 
completing the amalgamation of the two concerns, the directors 
considered the working results to be satisfactory, and it was stated 
that the orders on hand were materially greater than at the corre- 
sponding period of last vear. 

The report of the Vereinigte Elektricitits-Gesellschaft (United 
Electricity Co.), of Vienna, which is a manufacturing concern also 


working two or three central stations, complains of the unfavour- 
able economic conditions prevailing in 1904-5. The sale prices 
were exceedingly depressed, and failed to be sufficient to establish 
a remunerative relation between the cost of production and sales. 
Nevertheless, the turnover was iucreased, and 23,300 H.P. were 
delivered in the form of dynamos, motors and transformers, 
including the steam dynamos for the armoured cruisers Georg and 
Karl for the Austrian Navy. 'The scheme submitted for the ship- 
lifting plant on the Danube-Oder Canal near Prerau was recom- 
mended by the international jury for purchase by the Ministry of 
Commerce. Out of the net profit of 98,214 kr. realised in 1904-5, the 
sum of 20,000 kr. has been placed to the reserve fund, and the 
balance carried forward to the next account. - l 

The accounts of the Russian Schuckert Co. for 1904-5 show net 
profits amounting to 149,537 roubles, a8 compared with a loss in the 
preceding year. After devoting 24,857 roubles to the purpose of 


. depreciation, the balance has been disposed of by the extinction of 


the deficit of 95,000 roubles, and by the writing off o£ the remainder 
of the costs of establishment. The company, whose share capital is 
held by the Schuckert Co., of Nuremberg, has therefore again been 
unable to pay any dividend. 


MUNICIPAL TRADING IN AMERICA: 
DISASTROUS RESULTS OF ELECTRIC 
;LIGHTING. | 


| COMMUNICATED. | 


THE agitation which is being carried on in the United States for 
ihe municipalisation of public utilities has caused the Terre Haute 
Morning Star (Indiana) to collect data of the results attained by 
various cities which have carried on clectric lighting and other 
undertakings. The data show unmistakably that many cities 
owned electric lighting plants ,which had proved disastrous 
failures, and had sooner or later been abandoned, or, if still 
carried on, the cost per lamp per annum is greater than would be 
the case if furnished by private companies. From the synopsis of 
a portion of the data published, it appears that of the 61 towns 
dealt with, 26 towns have abandoned municipal ownership, and 
have either disposed of their plant at a ruinous figure, sold it for 
junk, or have abandoned it altogether. 

The provision of a sinking fuld or depreciation fund does not 
appear to enter into the financial arrangements of many American 
cities. At Detroit, the plant cost in 1895 $650,000, and $175,000 
have since been added to the investment account. The plant is 
insufficient and out of date, and as there is no money in hand to 
pay off the bonds on the original plant, the citizens are generally 
opposed to the expense of a new installation. l 

A committee which has reported on the Columbia City (Indiana) 
water and electric light undertakings, finds that the latter has been 
running into debt during the seven years it has been in operation. 
At Columbus (Ohio), the report of the committee which investigated 
the municipal lighting plant shows the cost of lamps to be $98 a 
year, but the city only pays $74.50 for lamps lit by private com- 
panies. 'The report covers à period of 44 years, and the plant is 
abandoned as a ‘‘ monstrous extravagance.” It was said to be worth 
$68,000, but in December interest was being paid on $300,000 of 
bonds issued, so that the experiment has been rather a costly one 
for the ratepayers. An investment of $1,750,000 in electric lighting 
and water plant was made by Austin (Texas), an immense dam being 
built across the Colorado River. Shortly aftcr the plant started 
the dam began to leak, and finally burst, destroying not only the 
entire plant, but causing a loss of over $3,000,000 to property in the 
city. Before the municipal plant was established, the tax rate was 
90 cents on $100, but it is now $2.30. 

The electrical light experiment at Braintree (Mass.) has raised 
the tax levy $17.20 on $1,000 to $20.40, and at Needham (Mass.) from 
$12.60 to $17. 

When the citizens of Hamilton (Ohio) were asked to undertake 
the supply of water, gas and electric light, they were assured that 
the plant would not cost over $50,000. They have invested 
$755,000 in the service, and the State examiner reports the plant a 
failure. The annual interest on the bonds takes 90 per cent. of the 
entire revenue of the city, and the citizens have to pay assessments 
to meet the city's liabilities. 

About 10 years ago Toledo (Ohio) established a municipal gas 
plant and borrowed $1,500,000 for tbe purpose. Three years ago 
the plant was sold for $102,000, and the city is now defending a 
law suit brought against it by the purchasers to recover $27,000 of 
the purchase price, as 34 miles of pipe which they paid for did not 
exist. 

At Marquette (Michigan) a loss of nearly $75,000 has resulted 
from the electric light undertaking. At Elgin (Illinois) the plant 
which cost $255,000, was operated for 16 years and was abandoned 
after sustaining a loss of over $100,000. - 

The electric lighting plant at Crawfordsville (Indiana) was to 
cost $32,000, but actually amounted to $105,000. When the cost 
per lamp had increased to $116 per annum, the taxpayers demanded 
that the plant should be sold. Persistent efforts were made to find 
a purchaser, but no one would offer more than one-third of the 
amount which had been expended, and attempts to lease the plant 
were also unsuccessful. 

At Cherubusco (Indiana) many influential citizens opposed a muni- 
cipal electric light system, but they,were defeated by the non-tax- 
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paying voters, The undertaking was a failure, and when the bonds 
became due there were no funds to pay them off. The plant was 
accordingly sold toa private company. At Mishawaka (Indians) 
the plant was sold under similar circumstances. The results of 
municipal ownership at Webster City caused such an increase in 
taxation that the citizens came to the conclusion after 20 years of 
faithful experiment that the system could not be a success, and the 
city repudiated it by defeating every municipalisation candidate. 

The shrewd citizens of the United States evidently believe in 
cutting their losses, even if the results are sometimes rather 
disastrous. At Xenia (Ohio) plant which cost $35,000, after 14 years’ 
use, was sold to a private company for $2,500; at Gravesend, plant 
which cost $120,000 was operated for a few years and sold to a 
private company for $31,000, and at Bowling Green (Ohio), where 
the interest during ownership was always paid out of the taxes, the 

lant which edst $47,000 was sold after four years’ operation for 
12,000. 
The superintendent of the Allegheny (Pennsylvania) undertak- 
ing, on which $416,200 have been expended, has notified that the 
lant is obsolete and dangerous to use, and that it would cost 
100,000 to put it in proper condition; while at Lansing (Michigan), 
where the lamps cost $101.20 per annum, the Mayor has declared 
that the city is really engaged in wholesale larceny, and that they 
ought to get out of the business and charge the loss to an experi- 
ment fund. 

This list of experiments in municipal trading in the United 
States is far from exhaustive, but it affords some interesting object 
lessons for the advocates of private enterprise. The wave of 
municipalisation which is just now passing over the States, as -it has 
passed over before, has this year brought many distinguished 
Americans to Europe, and especially to England, to study the 
question. They have generally gone back with the settled con- 
viction that this form of municipal socialism is far from being the 
success which it has been described by its supporters, and that the 
prevailing opinion in America has been based on false grounds. 
Their dwn experiments would seem to point to even more disastrous 
results. 


* e 


PROCEEDINGS OF INSTITUTIONS. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Abstract of Inaugural Address delivered in London on November 9th 
by JOHN GavEY, C.B., President, 


‘THE; art of telegraphy, considered in its broadest sense as a means 
of conveying intelligence over distances beyond the reach of the 
human voice, may be classed under three different heads:— ` 

1. The communication of a limited number of definite orders or 
items of information by certain prearranged arbitrary signals. 
Under this heading may be included railway signalling, lighthouse 
signals, fire alarms, and other kindred uses. 

2. Communication of all classes of information by means of 
aiphabets, either arbitrary or those in common use, including sema- 
phore and flag-signalling, Morse and other signals, printing and 
writing telegraphs. 

3. Communication by actual exchange of speech, the telephone. 

Under this heading, one of the most 
nereerenee for important of the applications of telegraphy is 
Special that of directing and controlling the move- 
Requirements. meuts of trains on railways. The introduction 
of electricity for the working of telegraphs 
was soon followed by the invention of electrical miniature 
signals or indicators, placed in railway cabins, from which 
the outdoor manual signals were worked in accord with the 
indications recorded electrically. By this ‘means the range of 
the signals was extended so as to cover the whole length of a 
section, and this led to the practical introduction of the block 
system of working traffic. Successive improvements in the elec- 
trical apparatus have been introduced; and it is got too much to 
say that the safety and regularity with which the heavy railway 
traffic in this country is conducted is largely due to the work of the 
electrical engineer. Lately definite advances bave been made in 
two directions in this field of applied electricity. In the first, 
complete electrical systems of actuating points and signals have 
been introduced, the apparatus providing interlocking gear and 
indicators, which give the signalman positive information as to the 
position of every point and signal. ‘This method admits of work- 
ing points and signals at distances far in excess of the manual 
system, and the heavy and cumbersome lines of levers that, under 
old methods, could in many cases only be worked by the full exer- 
tion of the signalman's strength, can now be replaced by miniature 
levers which only need intelligence to work them. 

In another direction, automatic methods have been designed for 
working outdoor signals directly by the action of the train itself, 
its entry, continnance in and exit from a section, being faithfully 
followed by the appropriate movements of the semaphores. 


Automatic signals appear to mect a definite want on certain . 


classes of railway, although no doubt the day is far distant when 
the trained signalman will be dispensed with at complicated junc- 
tions and stations. It is not too much, however, to say that without 
the various methods of electrical control that have been devised, 
and which are in general use, it would be utterly impossible for the 
great railways of the wofld to carry one-half the traffic they are 
now dealing with daily with safety and dispatch. In this branch 
of electrical work steady progress is being made, and apart from 


United States are perhaps the most remarkable. 
table repeats the figures given by Sir William Preece in a paper 
read before the Institution in 1894, and those which appear in the 
American Bureau of the Census report for 1902:— -< 


the question of haulage, the extension of the methods of electrical 
control will probably be considerable in the immediate future. 

Fire-alarm signals have within the last few years assumed a 

position of considerable importance, owing to the growth of great 
cities, the increasing height of commercial buildings, and the large 
quantities of combustible material necessarily stored in the great 
centres of population. Starting from a simple alarum which was 
merely the old fire-bell worked electrically, complete systems of 
fire-alarms and indicators have been devised, which, when actuated 
from any given point, give the appropriate signals at all the fire- 
stations concerned, and admit of & rapid concentration of the 
necessary fire plant at any given spot in an incredibly short space 
of time. America has been in the past, and probably still is, in the 
forefront in the matter of fire-alarms appliances, and in my recent 
visit to that country I witnessed one example of the alacrity with 
which fire-engines can be called to any given spot. We had been 
visiting a number of telephone exchanges in New York and 
neighbourhood, and were motoring down on the long avenues on 
Manhattan Island. As we passed one shop, I noticed that some 
children leaning out of a first-tloor window had just set fire to the 
canvas sun-blind, which was burniug over an area of half a square 
yard, so that it had only just been set alight. Before we had got 
out of sight of the burning blind, we were passed by a steam fire- 
engine, a fire-escape and a hose-reel. _ 
: Telegraph statistics have been furnished 
on previous occasions in presidential addresses 
and in papers presented to the Institution, and 
it may not be amiss here to compare former 
figures with those now available. 

First dealiug with telegraphs for the use of railways in the 
United Kingdom, I am able, through the courtesy of the various 
companies, to submit a table which illustrates the growth since the 
year 1879, up to which date definite information was supplied in a 
paper read by the late Mr. E. Graves in May, 1880. 


Ordinary 
Telegraphs. 


COMPARISON OF RAILWAY TELEGRAPHS IN 1879 AND IN. 1904. 


1879. 1904. 
Mileage of poles 14,8891 19,4844 
5 „ wire ET T "T 62,0091 161,7413 
Number of telegraph instruments... | ... 13,128 19,978 
" , telephone 3 T Ass Nil. 27,980 
» „ block si m Ps 22,411 50,176 
m , repeater or signal instruments 11,308 81,682 


Turning to the question of ordinary commercial telegraphy, the 
following figures may prove interesting :— 


TELEGRAPHS AND TELEPHONES PROVIDED BY THE BRITISH 
Post OFFICE. 


March 81st, 1880. March 81st, 1905. 
Mileage telegraph poles, underground 


and cable ... : - : 25,675 38,032 

Mileage telephone poles, underground 
and cable ... s ges sis Nil 14,898 
Mileage telegraph wire 114,242 338,120 
y telephone ,, gi zés 40 253,521 
Number of telegraph instruments 12,754 > 33,267 
i telephone » p 61 48,118 


The growth of the trafic was until recently proportioned to the 
growth of plant, and although the ordinary telegraph traflic has 


now been checked by the advent of the telephone, that young and 


lusty child threatening to monopolise the greater portion of the 
short-distance work in all countries where it has free play, still, for 
long distances the questions of cost and the physical limitations of 
the telephone will check the rivalry of the latter, and there appears 
to be but à small prospect of serious interference or serious com- 
petition between the two methods of communication after a certain 
critical distance is reached. It may be convenient at this point to 
refer to the general statistics relating to the plant in use for 


telegraphs and telephones in those countries from which returns 


are obtainable, and so far as I have been able to gather them, they 
were represented by the following figures, at the end of the year 
1902 :— ; 


TELEGRAPHS. 
x Mileage of Overhead. and Underground. Telegraph Wire. 
Aerial, Underground. Total. Instruments, 
3,433,911 225,748 3,659,659 265,835 
, TELEPHONES. 
Mileage of Overhead and Underground Wire. 
Aerial. Underground. Submarine. Total. Stations. — 
4,197,416 2,530,215 11,145 7,407,417 3,534,036 


The statistics showing the growth of the telephone systems in the 
The following 


1893. 1902. 
Mileage of wire 532,256 4,850,486 
Telephones in use 276,360 2,315,297 
Telephone subscribers 932,140 2,178,366 
Number of talks 600,000,000 — 5,070,000,000 
Capital at par s ae -— $348,031,058 


The growth from the year 1902 to the present time has shown no 
signs of diminution, so that it is difficult even for the most skilled 
experts in the States, or those best acquainted with the general 
situation, to forecast the ultimate development.  , 
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As to the amount of capital expended on telegraphs and tele- 
phones, the full facts are not forthcoming, as so much of the plant 
has been provided by the various Governments which do not keep 
ordinary commercial capital aecounts, but it certainly amounts to 
hundreds of millions of pounds sterling. <A consideration of these 
facts, however, tends to show that whether in capital invested, in 
plant provided, in staff engaged, or in commercial activity, both thc 
telegraph and its daughter the telephone show no signs of lagging 
behind the other branches of electrical engineering ; und so far as 
the telephone is concerned, notwithstanding the progress it has 
made up to the present date, there is every reason to think that we 
have only seen the commencement of its development in the 
United Kingdom. Much of its future success depends, however, 
on the action of local authorities, who will have to show a more 
accommodating spirit than many of them have done in the past, 
unless they desire that the constituencies that they represent shall 
lag behind the remainder of the world in the enjoyment of the 
facilities for intercommunication that science has placed at their 
disposal. For these bodies to insist that all telephonic connections 
shall be laid underground without regard to the number of wires to 
be provided, to the capital cost involved, or to the fact that long 
telephone trunk lines must, in the present state of our knowledge, 
be provided by means of overhead wires, i to place an insuperable 
bar to the provision of a cheap and eflicient service. In its own 
interest, and fur the good of the service which it controls, a tele- 
phone administration will always place its wires underground where 
it is either possible to work its circuits satisfactorily or it is not 
absolutely uneconomical to do so, but for local authorities to insist 
on this method being followed in every case simply means either 
the stifling of the industry or its provision at a cost beyond the 
reach of the ordinary user. When a corporation has to provide the 
capital expenditure for public undertakings it takes good care to 
see that no waste of funds takes place, but when the cost has to be 
provided by others, there is a tendency to make demands that 
would not be considered in carrying out its own works, the autho- 
tities appearing to be oblivious of the fact that the expenditure 
must be ultimately met in some form by those whom they repre- 
sent. 

If we now consider the actual apparatus by means of which com- 
mercial) telegraphy is effected, perhaps the most surprising fact that 
strikes the observer is the preduminance of the use of the ordinary 
Morse code and Morse apparatus throughout the world. Where 
high-speed automatic Morse apparatus, however, is in use, the 
want of a means of automatic transcription which would save the 
labour and delay of manual transcription has long been felt, and 
extremely promising systems have bcen devised whereby the 
problem has been solved in two ditferent ways. In one, which was 
recently illustrated in a paper read before the Institution, a per- 
forated slip is used for transmission, as in the ordinary Wheatstone 
system, but instead of the signals being received in Morse characters 
at the far end, a second slip is perforated, the exact counterpart of 
the original; this is placed in an automatic typewriter which prints 
the message on ordinary type. Two ditferent methods of applying 
this system are now under the consideration of the Post Officc. 

It is interesting to note how the practice in the ordinary tele- 
graph service has materially benefited by the development of other 
branches of applied electricity. Thus for testing and localising 
faults, and in order to obtain control over the large mass of wires 
entering the principal oflices in this country, these were formerly 
attached to screw terminals fixed in a test box, which was bulky 
and occupied much valuable space in a costly building. The 
practice in the Post Office now is to terminate these wires on tele- 
phone jacks, and to provide for connections for testing, crossings or 
other purposes by means of plugs and flexible cords, the modern 
arrangement only occupying one-third the space of the old type. 
Again, the extended introduction of secondary cells charged from 
lighting plant by means of motor-generators has resulted in the 
last few years in the abolition of about 150,000 primary cells in the 
Post Oftice service, this change leading to a proportionate saving of 
space, and to a great economy in generating energy and in up-keep. 
Again, the great extent of modern London necessitates a very 
considerable amount of local telegraphic traffic. The number of 
inter-Metropolitan messages, viz., those from one part of London to 
another, some time ago amounted to 18,000 per diem. These were 
all re-transmitted at the Central Oflice, for it was obviously 
impossible to provide direct connecting wires between every one 
of some 600 telegraph offices. The Post Office, therefore, deter- 
mined to revert to the system of switching lines through to one 
another as required. 

A special switching board based on telephonic lines was designed 
to meet telegraphic requirements, and a section providing for 138 
lines was fitted up at the Central Telegraph Office and brought into 
use experimentally on November 13th, 1902. Now, any oflice 
connected to the switch, which wants to communicate with another 
similarly connected, merely calls the latter, and the switch clerk 
hearing the call simply joins the two lines through in the manner 
adopted for telephonic ser‘ ice. 

The result has been so satisfactory that the whole of the Metro- 
politan circuits are now being treated in a similar manner, and this 
handling of 18,000 messages twice over each day is about to be 
entirely obviated. 

In submarine cable work the same progress may be noted as in 
other branches of telegraphy. The growth in half a century is 
represented by the following figures :— 


1852 d ra ids 87 nautical miles 
18)2  ..  ..  .. 1394394 : 
1902 ^ À..  ..  .. 219,894 " 


and it goes on without interruptiou. 


radiation in the form of light. 


c 


Types of submarine cable have in practice not been materially 
changed, with the one exception of the air spaced submarine cable, 
designed for telephone purposes by Mr. Willoughby Smith, one of 
which was laid by the Post Office between Nevin, in North Wales, 
and Newcastle,-in Ireland, in the year 1892. The problem of 
devising submarine cables for long-distance telephones, is however, 
still to be solved. The longest telephone cable of the old Paris 
type was laid by the Post Office in the year 1902 for communica- 
tion between London and Brussels. It is 47 knots in length, and 
this js about the practical limit of distance over which satisfactory 
telephonic speech is possible under existing conditions when 
allowance is made for the addition of the connecting land lines, 
and of the local subscribers' plant. 

(To be concluded.) 


Abstract of Address delivered by d. M. M. Munro, Chairman, to 
the Glasgow Local Section, November 14th, 1905. 


THE keynote of Mr. Munro's inaugural address was “ Municipal 
Trading.” First recalling his attempt, 25 years ago, to establish a 
telephone exchange in Glasgow, which was not met with favour, he 
proceeded to recount the principal arguments against municipal 
trading, to the number of fourteen. | Ex-Lord Provost Chisholm 
had defined the limits of legitimate municipal trading approxi- 
mately as follows :—A town ought not to undertake the supply of a 
commodity or convenience unless (1) such service would be bene- 
ficial to the citizens generally—not merely to a section of them ; 
(2) the service partook of the nature of a monopoly ; (3) the opera- 
tions in connection with it involved structural interference with 
streets or other public property. 

The Chairman then dealt with the career of the Corporation of 
Glasgow in electrical-municipal trading, as a typical example, com- 
mencing with the installation of electric fire alarms in 1877. There 
are now 239 public and 50 private street fire alarm boxes, and 34 
May-Oatway installations, and an 80-ft. fire escape driven by a 
petrol-electric system is under construction, "lime service used to 
be given, but was dropped ; the question of renewing it is under 
consideration. s 

The Corporation telephone service was opened in 1901, and now 
has 10,231 subscribers, Mr. Munro hoped that if the Government 
would not extend the pertod of the telephone licence, it would pay 
such a price for the exchange as would prevent loss to the City, 
“Tf go, the citizens will have benefited by their venture.” There 
were in April this year 25,224 names in the combined directories. 

The electricity department was opened in 1893 with Waterloo 
Street station, followed by the Port Dundas and Eglinton Toll 
works, and the Kelvinside undertaking was absorbed in 1899; the 
generated output last year (including traction) was over 44 million 
units. 

The tramways were taken over in 1894, and first electrically 
operated in 1898. There are now 700 cars and 150 miles of track, 
and last year 200 million passengers were carried. The plant 
installed for tramway purposes is rated at 21,800 nB.H.P., and the 
electricity department had in May last plant of 19,993 Kw., which 
is being supplemented with steam tu1bo-generators. 

The total consumption of coal last year was 82,623 tons; the Gas 
Department consumed 680,235 tons, generating nearly 6,450 million 
cb. ft. "The tramway load factor was 41 per cent., and that of the 
electricity department 18:3 per cent.; the coal consumed per 
“useful” unit in the former case was 4'1 lb., and in the latter 672. 
Mr. Munro calculated that in 1915 the electrical departments would 
consume 200,000 tons of coal, and the gas department 560,000 tons. 

The Chairman then turned to the questions whether the produc- 
tion of electrical energy should be concentrated in the hands of 
one separate department; whether the generating stations should 
be outside the City proper; and whether the City ought to pur- 
chase a coalfield, and he discussed the conditions of working of such a 
department. He had been biased in favour of erecting generating 
plant on a coalfield owned by the Corporation, but had failed to 
convince himself that there would- be financial benefit from 
removing the generating stations outside the City. He believed 
that the large power gas engine or gas turbine was sure to come 
into use, and referred to the question whether it would be better to 
transmit gas or electricity to the City. Refuse destructors, peat 
fuel, &c., were also touched upon. 


PHYSICAL SOCIETY.. 


AT the meeting held November 10th, -905, Dr. C. CHRER, F.R.S., 
Vice-President, in the chair, a paper on “The Question of Tempera- 
ture and Efficiency of Thermal iation" was read by Mr. JAMES 
SWINBURNE. It has long been known that various surfaces have 
different emissivities, and it is generally held that at a given tem- 
perature some bodies radiate a larger percentage of their total 
This view is largely based on some 
experiments by Evans and Bottomley. Evans’s experiments really 
show that if two filaments a and B of the same area, but of low and 
high emissivities respectively, are run to give the same light, the 
filament a of lower emissivity will give a higher efficiency, and it 
will give a still higher efficiency if run so as to use the same power 
as B. This is a natural consequence of the different emissivities, 
and does not at all show that a givesa higher efficiency at the same 
temperature as B. Prof. Bottomley's experiments are criticised 
on the ground that he used no photometer, and his reasoning 
attacked on the ground that he makes the same slip as Evans in 
confusing difference of emissivity with difference of efficiency at the 
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same temperature. It is urged that a body a, at the same tempera- 
ture a$ B, cannot give out radiation corresponding to a higher tem- 
perature of B; for if it could, and 4 and B were enclosed in a per- 
fectly reflecting space, A would heat Bto a higher temperature 
than 4. High efticienty or selective emissivity is always sought in 
polished, grey, or white surfaces like flashed filaments, platinum, 
and other metal wires and rare earths. If there were such a thing, 
it should be found not in white but in black bodies, as a body 
which is a specially good radiator of light when hot, should be 
black when cold. Lummer’s curves of the distribution of energy 
for a “ black body " and polished platinum are compared, and show 
somewhat higher efficiency for platinum; but the comparison is 
difficult. The behaviour of 4lashed lamps and incandescent gas- 
mantles is explained by thg difference of emissivity, without any 
need for selective emissivities. 

The SECRETARY read a letter from Dr, J. T. BorrourEy, in which 
he stated that he could not see that Mr. Swinburne had made a 
single experiment in support of his proposition that “ In the case of 
pure tempcrature-radiation, the light-efticiency is a function of the 
surface-temperature only." He failed to see that the author had 
worked out any logical proof of the proposition. 

Prof. H. L. CaLLENDAR, with regard to the action of incandescent 

mantles, thought the author's theory was reasonable and satisfac- 
tory. 
Mr. MAURICE SoLoMos said he did not agree with Mr. Swinbnrne's 
contention that in the case of solids there was no such thing as 
selective emissivity, but that all bodies at the same temperature 
yadiated light of the same efficiency. Selective emisaivity existed 
in the case of incandescent vapours, and if it was consistent with 
the laws of thermodynamics in such a case, it could not be incon- 
sistent in the case of an incandescent solid. 

Prof. W. E. AvRTON referred to experiments which he had carried 
out, which tended to show that the temperature of a Bunsen flame 
was lowered by an incandescent mantle. He had also found that 
small pieces of mantle heated in a platinum boat to various tem- 
peratures just below the melting point of platinum never looked 
brighter than the platinum. If, however, a smail hole was made in 
the bottom of the boat and coal-gas passed in, the mantle imme- 
diately became brilliant. 

Mr. SwiNBURNE, replying to Dr. Bottomley, said that his main 
argument was that he had not made experiments. In the investi- 
gation of a question such as that considered in the paper, it was 


possible to prove much by means of experiment, but it was also 


possble to attack the problem by thermodynamic reasoning. 
E n T. H. BLAKESLEY read a “Note on Constant-Deviation 
sms." , 


THE USE OF GAS FOR POWER AND HEATING. 
By Ernest A. Dowson, A.M.I.M.E., M.J.LE. 


Abstract of paper read before the Birmingham Association of Mecha- 
nical Engineers, April 27th, 1905. 


CoMPARING gas engines and steam engines, the author stated that 
gas engines were performing nearly all the services to which 
the steam engine had previously been applied, one of the causes to 
which this was attributed being that the efficiency of a modern gas 
engine is quite 30 per cent. as compared with 15 per cent. for a 
good steam engine. Another advantage of the gas engine is the 
saving of ground space, as well as fuel, water, and labour, while the 


fact that small gas engines are practically as efficient as large ones : 


A. Steam Boiler 


B. Generator 


C. Hydraulic Seal 
For making Gas D. Coke Scrubber 


For Cleaning Gas 
E. Sawdust Scrubber 


SRA wet 


FIG. 1.—Sxrcnion tanovas DOWSON GAS PLANT. Ixsecror Trrg. 


is of importance in this comparison. Another point in favour of 
gas engines is that there is no loss in transmission to some distance 
from the generator, as compared with the heavy loss in the case of 


After comparing the apparatus required in each system, and © 


showing the advantages of the gas plant, it was stated that the 
efficiency of the latter had reached 90 per cent., while in steam 
boilers the average efficiency was about 70 per cent., and this was 
seldom reached in the smaller units. 
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To show the advantage of the gas plant in consumption of fuel, 
& comparison between gas and steam plants of 100 B.H.P. was made, 
in which the former would consume under1 lb. of coal per B.H.P.- 
hour as against 3 lb. for compound non-condensing steam plant of the 
best type. As showing that in common practice steam plants usually 
consume more than this, reference was made to an investigation made 
by the Birmingham Corporation some years ago in which the actual 
figureg ranged from 9°6 to 27:5 lb. per 1.H.P.-hour, the average being 
as high as 18 lb. 

Referring to stand-by loeses, these for gas plants were said to 
average under 5 per cent. of the equivalent for steam boilers. 

Further advantages claimed for gas plants were greater sim- 
plicity and reduction in accessories; absence from danger due to 
high-pressure boilers and mains; installation can be left in un- 
skilled hands, and can be put to work at full power under shorter 
notice than steam, thus being able to cope with unforeseen “ peaks " 
owing to fogs, &c. | 

Passing on to the question of fuel gas, the author briefly described 
the chief characteristics of coal gas, coke oven gas, air gas, water 
gas, and semi-water gas, which he described as a combination of 
the above gases, a typical volumetric analysis of Dowson semi-water 
gas being :— 


Hydrogen 18:50 per cent. 
Carbon monoxide ues .. 2525 - 
Marsh gas (CH,) sae - 2:00 " 
. Carbon dioxide... ja d 5:25 " 
Nitrogen... 49°00 
100-00 5: 


The heating value is about 160 n.TH.U. per cb. ft., and the inclusive 
cost per 1,000 cb. ft. from 14d. to 24d. The sectional diagram 
of & Dowson gas plant (fig. 1) clearly shows the working of the 
system. 

Many installations put down over 20 years ago are said to be 
still doing good service, showing long working life. At the 
Birmingham Small Arms Co.'s Cycle Works, gas plant put down in 
1897 has since been extended, and the old steam plant entirely dis- 
placed. 

For gas engine purposes, the best fuel is either small anthracite 
peas or ordinary gas coke, but latterly something has been done in 
the way of using ordinary hard, non-caking, bituminous coals ; but 
the removal of tar in this case necessitates more extensive cleaniug 
apparatus, part of which requires power, and there is increased 
water consumption. 

After detailing the difficulties to be overcome in using bitu- 
minous coal in power-gas producers, the author said that, provided 
one had sufficient scrubbers and washers, there was no obstacle to the 
use of such bituminbus fuel, and instanced the large plants arranged 
by Dr. Mond, in which the by-products were recovered ; even 
in this case that fuel had to be selected which had a fair percentage 
of nitrogen. | 

Coming to the suction producer, in which the engine is made to 
draw air through the gencrator and produce exactly the quantity of 
gas required, without the intervention of a gas-holder, reference 
was made to tests showing & working efficiency of 89 per cent., 
quoted by Mr. Dugald Clerk in his '* James Forrest" lecture. 

A sectional view of a Dowson suction gas plant is shown in fip. 2, 
which is fairly self-explanatory. As showing that the power of the 
engine when working on gas of its own suction is not less than when 
the pressure system is employed, the author stated that he had often 
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FIG. 2 -—Section through Dowson Gas Plant. Suction Type. 


changed the engine over from normal working under pressure to 
working by suction alone, without having to ease the load. The 
fuel consumption comes to about 8 lb. of small anthracite per B.H.P.- 
hour, such as can obtained in Birmingham at about 18s. per 
ton, the water required for gas-making and cooling does not exceed 
about 6 pints hourly per B.H.P., while for a 100-8.H.P. plant the 
amount of attendance required only comes to about 2 hours daily 
for one man. With regard to space occupied, this is roughly about 
half a sq. ft. for each B.H.P. of capacity. 
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In installations of this type, supplying current for electric light C The'interesting point'about this plant lies in the fact that the 


and power, the whole station costs were said to work out at 4d. ammonia compressors are electrically-driven by means of direct- 
to 2d. per unit. . coupled variable speed motors, an arrangement naturally tending 
(To be concluded.) to.extreme compactness and easy manipulation in comparison with 


steam or gas-driven plants; and further, that electric driving and 
lighting has been adopted throughout. 


AN ELECTRICALLY-DRIVEN  ' 
REFRIGERATING PLANT. | 


THROUGH the courtesy of Messrs. Aplin & Barrett, Ltd., of Yeovil 
and London, we were recently enabled to inspect a modern cold 
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Fia. 3.—STANDARD ARRANGEMENT OF CEILING Morons 
WITH SWITCHGEAR. 


Energy for operating the motors, and for lighting, is purchased 
from Battersea Electricity Department, the power and lighting 
mains (three-wjre) being led into the compressor house adjacent 
to the main buildings, whcre the two supplies are metered and led 
Fic. 1.—ViEw OP THE SWITCHBOARD IN THE COMPRESSOR to & main switchboard, fig. 1, which controls the whole of the 

: HoUsE. electrical circuits in the buildings. 

At present two cold storages are in use, each having a capaeity 
of 22,000 cb. ft., the 
refrigeration in each 

.case being obtained by 
cold air circulation in 
conjpnction with an 

ammonia plant. 

The refrigerating plant 
was supplied by the 
Haslam Foundry and 
Engineering Co., and 
consists of two com- 
pressors of the double- 
acting type, in which 
the anhydrovs ammonia 
reaches its initial com- 
pression, subsequently 
being forced through a 
condenser of the evapora- 
tive type into a receiver. 
From the latter it is: 
allowed to expand aud 
vapourize through suit- 
able expansion valves into 
duplicate pipes leading 
to two cooling batteries 
in the storage, the ex- 
pansion, of course, coin- 
ciding with a big re-- 
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TT duction in temperature 
aes) of the ammonia. By 
a means of fans the air 
ok is forced through the 
edt n cooling batteries into the 
ex vs stores and sucked out 
again, through inward and. 

7 3 outward ducts arranged 

Fig, 2.— VIEW IN THE COMPRESSOR HOUSE. on either side, The 


cooling batteries can be 
storage plant which the firm have equipped at Battersea ; the plant utilised either together or separately, and for either storage. 
in question is utilised for the preservation and storage of perishable Each of the compressors is coupled direct to a compound-wound 
produce prior to its distribution to the firm’s customers, variable-speed motor, by Newton Bros., Derby, capable of giving 
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30 B.H.P. continuous!y at the higher specd, the speed variation being 
from 65 to 90 r.p,m., which is obtained by means of shunt regulation. 

The Sturtevant starters and regulators are mounted on the motor 
frames as shown in fig. 4, and the heavy fly-wheel mounted on 
the shaft ensures an exceedingly steady drive. 

The arrangement of the valves of each compressor enables one 
end of the cylinder to be worked on one of the cooling batteries 
and the other end on the second battery, thus making it possible to 
keep widely different temperatures if necessa-y in the two stores, 
with one compressor working. 

The cooling batteries consist of galvanised corrugated iron plates, 
arrangéd in nests, with coils of lap-welded direct-expansion 
ammonia pipes, standing over a wrought-iron brine tank, and the 
whole enclosed by a non-conducting casing. Each cooler is fitted 
with a 30-in. Blackman fan for circulating air, the shafting which 
carries the fans being driven from the couplings of the brine pump 
motors. 
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Fic. 4.—Vireyw or Motor Direcr COUPLED TO COMPRESSOR, WITH 


STARTING SWITCHGEAR, &c. 


There are two sets of brine pumps, each consisting of two 2-in. 
rotary pumps by Messrs. Gwynne & Co, and each coupled at 
either end to a 5-s.H.P. B.T.H. shunt-motor. By means of these 
pumps the brine is circulated over the ammonicz coils and corrugated 
plates above referred to, the cooling effect being produced by the 
expansion of the ammonia in the coils of the battery. The ammonia 
condenser in the yard is of the evaporative type in three sections ; 
each section is provided with independent valves and cocks, so 
that it may be shut off if desired. 

The circulating water is pumped, either from the dock or the 
tank under the condenser, by means of a 2-in. Gwynne centrifugal 
pump coupled to a variable speed B.T.H. motor, situated in the 
compressor house. 

As previously mentioned, the switchboard is situated in the 
compressor house ; it contains two power panels controlled by a 
circuit breaker and fitted with positive and negative switch fuses 
for 16 motor circuits; also two panels for the various lighting 
circuits, in which also positive and negative isolating switches 
are fitted to each circuit. 

The wiring throughout is in screwed steel conduit, the conductors 
in all cases being “ pushed through.” 

At the ends of every length of conduit, suitable insulating bushes 
are employed in order to protect the insulation from rough edges. 
Several 10 and 4-H.P. motors are installed in the main building for 
operating individual machines; the larger motors are fixed to the 
ceilings with the starting and regulating switches on the wall below, 
as shown in fig. 3, the smaller ones being located under benches; and 
a 2-H.P: motor is used for operating a box elevator. 


An electrically operated 1-ton lift, of Messrs. A. Smith & Stevens's 
make, communicates between the various floors; automatic safety 
devices are provided for holding the lift in case of breakage of either 
of the suspension ropes or of over-travel. The 10-H.P. motor for the 
latter, and, indeed, all the motors are operated on the 460-volt circuit. 

For the lighting of the building, 250 incandescent and 15 B.T.H. 24- 
-ampere enclosed arc lamps are provided, the lighting circuits from the 
main board being led to ironclad distribution boxes, which control 

lighting groups. All the distribution boxes are directly earthed. 

The lighting of the cold storage is by means of lamps in oyster 
fittings, each group of four being controlled by a switch. This 
method of lighting is an exceedingly convenient and suitable one 
for the situation, and it may be mentioned that the switches through- 
oat the factory portion of the building are of the ironclad pattern. 

Messrs, E.J. Eckersley & Co., of Manchester, were the contractors 
for the electric lighting installation and wiring generally. 

The advantages of electric driving for such work as the above 
cannot be overestimated. Ice making aud refrigcrating plants are 
generally situated in built-up areas, where compactness, cleanliness 
and freedom from noise are invaluable features; as a matter of 
fact, the exceedingly compact nature of this compressor plant 
precluded our obtaining adequate illustrations of it. Tne use of 
direct-coupled variable speed motors in this connection is also, 
we believe, somewhat of a novelty. 
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The whole of the cold storage plant and electrical installation 
has been carried out to the specifications and under the supervision 
of Mr. Philip Dawe, A.M.I.C.E, of Westminster; the architect for 
the buildings was Mr. Edgar S. Underwood, of London, E.C. 


THE ELECTRICAL FROISSART CHRONICLES. 
(With some apologies to Sir John, and more to “ F. C. G.^) By Ibid. 


No. ILI..THE OLYMPIAN GAMES. 


I wouLD not have you suppose that all the Electricks be 
sad fellows, grey with much study, and abstract with fervent | 
ponderings. For to the Outer Circles it is permitted to have 
what they call a Sense of Humor, if so be that the possessor 
shall certify that he is takying steps 
to be healed of the same. And this 
Affection doth occasionally break forth 
amongst them, and evidence itself in 
the holding of Fayresor other variety of 
Benefest, though it is not permitted to 
be shown in their Conversazion. Of 
these is the Fayre which they have — 
held in the great hall of Olympus, 
where diyers gods have held sway in 
these later times. Now, whether this 
is a Fayre, or affair or function of the 
Guild, I anr not precisely informed ; 
but I have taken careful note of its. 
appearance, and of the curious machines 
which therein are displayed, the better 
to decide. | 

Mark then, the hall is laid out as it 
were in streetes of boothes and fenced 
squares, and on these boothes are dis- 
played all manner of magick, as far as a 
man: may see; and to each booth or 
square several learned men, filled with a 
righteous zeal for informing those that 
. resort there the meaning of the many 
signs and cfrious implements. And this will seem to 
jou a very good undertaking, for thereby even the great 
and powerful, and the consultings (which, I am told, is a 
kind of electrick of a most comprehensive ignorance, 
which is kept and instructed at the expense of the reat. 
because it hath the gift of eloquence) may come to know 
something of the reason for those things which they see at 
their clabbes and in the streetes, effected by the Electricks. 

To tell of the many wonders that there are shown and 
explayned (and of those that are explayned and not shown) 
needeth a very grete deal of paper ; moreover, many learned 
men have already recorded it. "That which can be seen ig 
that it is a marvellous fine show of lights and all instruments 
concerning the noble patrons of the Guild, whom they call 
consumer. But of these strange coaches which are caused 
to run on iron grooves by various means, either the upper or 
the lower (or penny-rate-in-the-slot) or the push-button, saw 
I nothing at all. 

Now it is not always that the Electricks which are there 
have sufficient consumers before them to instruct, wherefore, 
to while the tedium of their wayting, various sports or games 
are given, as the opening, which is on this wise: They do 
lay out sundry odd boxes, wood, shavings, and the ike, and, 
bringing thereto a number of men of greate repute in other 
matters, do cause them to travel at speed over and around 
the obstacles aforesaid ; whensoever they pause for breath, 
it is recorded on a tablet the name of the nearest booth ; and 
the owners thereof are mightily pleased ; without this is never 
a Fayre held. | 

At other times they will fetch in from theunexplored regions 
of the North, and the forests of the Mid land, the chiefs of 
the tribes thereabout ; and this can be done without danger, 
for theyre nature is not so wilde as is commonly reported. 
Now, these are of the yretest consumers, and it is theyre 


J 


. delight to provide themselves with the instraments mot 


suited to the rugged country which they inhabit ; saying, by 
the arc lighting of such a pass shall we confound the raiders 


of a neighbouring tribe; or, *an we com accross a bridge 


in a carriage of the Electricks we shall be the sooner over,” 
which is a thing not rightly understood in Westminstere. 
Neither do they comprehend here that the grete mill grindeth 
cheper than many little mills ; but these folke understand it. 
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thereto ; wherefore they will say, “ This is, without doubt, 


those Electricks Which are called Consultings engaged in a 
“ I pray you, what 
18 the shrewdest machine for the. stewing of Indian herbg ? " 

And the Con- 
sulting, privily reading a list which he hath on hig tablets, 


(or for whatsoever purpose he requireth it). 


. Counselleth * Such an one," being the name that first thereon 


appeareth. Whose this is receiveth the reward or prize of 
this game. 

The power of these Consultings in thus awarding the prize 
is evident, and thereby is shown t e esteem in which this 


people hold the art of eloquence, for I am assured that they 


Guild, and members of the ! 
for the reverence and fear in which they are held. 


————————a 


THE SEPARATION oF IRON 
AND FRICTION LOSSES IN DIRECT 
CURRENT MACHINERY 


By F. HANDLEY PAGE. 

een 
From time to time 
different losses in direct current machinery have been brought 
out and many modifications of these methods Proposed, some 


tests at different speeds before 
one can obtain sufficient values of the friction loss. "This 


the results obtained by it are absolutely reliable. 

-i For the second method under consideration —due to Ka p 

—two machines are needed, one to act as motor and drive 

First, by running the motor 

light at different speeds, the total losses of the motor at the 
i i Secondly, 


generator at that speed. 
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This last method complies better with what js required, 
but, with the test carried out and the results calculated in 
the way indicated above, it is still a tedious process, This 
has led the writer to employ a slight modification of the 
above test, and this has given excellent resulta, 


armature amperes and 
| The fields of the two 
machines are now put in series across double the normal 
voltage of one machine, and a second test carried ont exactly 
similar to test No. 1, with the exception that the excitation 


the generator. Now, as 
the two machines are of the same size, type and voltage, the 
field in both will be approximately the same if the same 
exciting current is flowing through their field coils. This 
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condition was fulfilled by putting the two fields in series, 
and consequently in the second test the increased loss is dne 
Subtracting the results 
given by the second, 
ve get the iron loss at any speed of the motor; and, further 


test, the friction losses of the two machines are determined. 
If this result be halved, the friction loss of one machine is 
at once obtained, and thus by two simple tests the whole 
Separation is effected. | 

This result could have been accomplished with the first 
y using two similar 


the friction loss, and a small error in the latter will cause a 
large percentage error in the former. 

In the first method, even the errors due to differences in 
the fields of the two machines, when both have the same 
be easily eliminated. It is only neces- 
to place a voltmeter 


r.p.m. 


the same for any given excitation, and, if not, the true 
value of tlie motor iron loss can be found from the generator 
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In fig. 1 are given curves showing the results of tests on 
a 30-H.P. motor made by the British Electric Plant Co., 
Ltd., of Alloa, Scotland. Curve A shows the total watts 
input (exclusive of C?^R loss in armature and field) of the 
motor when driving the unexcited generator. Curve B gives 
the watts input (after deducting the C*R losses as before) in 
the motor when it is driving the generator with the same 
current passing through both generator and motor fields. 
Curve C ‘is obtained by subtracting a from B at several 
different speeds, and gives the iron loss at any speed. Curve 
D gives the friction loss of one machine at different r.p.m., 
and is obtained by plotting half the difference of curves a 
and c against speed. l 

The writer's thanks are due to Dr. Breslauer, of the British 
Electric Plant Co., Ltd., for permission to publish the 
results obtained by this method. 


USES OF ELECTRICITY IN MINES. 


Tse Cantor lectures delivered by Mr. H. W. Ravenshaw on May 
15th and 22nd, 1905, before the members of the Society of Arts, and 
printed in the September issue of the Journal of that body, are of 
special value to electrical engineers interested in the uses of elec- 
tricity in mines. l 

Some idea of the various classes of machinery in general use 
about collieries, with the type of load and the range of sizes usually 
met with, is given in the following table :— 


Usual sizes. Type of load. 
Winding ... 50 to 2,000 B.H.P. Intermittent, with frequent 
short stops. 


Single rope haulage 5 to 200 B.H.P. Intermittent, with long stops. 
Continuous haulage 15 to 500 B.H.P. Steady. 


Mainandtail haulage 15 to 100 B.m.P. Intermittent, with fairly 
long stops. 

Locomotives 15 to 100 B.H P. Intermittent, with variable 

stops. 

Coal cutters 20 to 50 B.H.P. iutemnittent with variable 
stops. 

Creepers 10 to 30 p.H.». Continuous variable. 

Pumping 5 to 500 B.H.P. Steady. 

Air compressors 20 to 100 B.H.P. Intermittent. 

Fans... 20 to 200 B.H.P. Steady. 

Screens é 20 to 50 B.H.P. Steady. 

Coal washing 20 to 100 B.H.r. Fairly steady. 

Stamps ... 15 to 100 B.H.P. Steady. 

Crushers... .. 20 to 100 B.H.P. Very variable. 


Mr. Ravenshaw deals with most of the items in the above table 
separately. As to winding, he says:—''Steam engines are at 
present almost universally used for winding, many of them being 


of large size, and capable of raising heavy loads at a high speed. 


The character of the load requires rapid acceleration and retarda- 
tion, with extreme accuracy of control. The importance of 
accurate control is shown in a diagram (see fig. 1). . . . where an 
engine raises nearly 5 tons of coal in 42 seconds from a depth of 
544 yards. The load attains a spced of 45 miles an hour, and yet it 
only takes 12 seconds to bring it from full speed to rest. This is 
done 500 times a day all the year round with a remarkable freedom 
from accident.” Then speaking of electric winding engines :— 
" Some electrically-driven winding engines have been erected on 
the Continent, and are giving satisfaction; a good many are also 
being erected in this country. For small pits and staples (shafts 
connecting one underground level with another) electrical winding 
engines have been in use for a good many years, and I know of one 
which was put down in 1891, and has been in use ever since. 
Owing to the large amount of power required, and the extreme 
variations of the demand, the large electrical winding engine 
presents one of the most difficult problems that the electrical 
engineer has to deal with." 

“The problem is that the engine has to start a heavy weight of, 
say, 5 tons, from 1est, raise it 500 yards in 40 seconds,stop for 
15 seconds, and repeat the operation in the reverse direction. 
This means that the engine must give an enormous starting effort, 
and develop from 1,500 to 2,000 m.P. for 30 seconds. It must also 
be capable of absorbing & large proportion of the energy that has 
been put into the load so as to enable an aocurate stop to be made 
at the end of its travel. It must be remembered that the moving 
parts are of great weight, and move at a high velocity, thereby 
increasing the difficulties in acceleration and retardation. . . . . . 
Where rapid and economical winding is necessary, it is important 
that the load should be as uniform as possible, and this requirement 
is not obtained when the cages are unbalanced." 

Figs. 1 and 2, which we here reproduce, show the two systems of 
unbalanced and balanced ropes respectively. In the latter case 
the rope is balanced by a tail rope under the cages. With the 
former, again quoting Mr. Ravenshaw. “Owing to the great weight 
of the rope the load on the engine is constantly varying; for 
instance, the unbalanced load at starting is the weight of coal to be 
raised plus the weight of rope. When the cages are passing, the 
ropes balance each other, and the load unbalanced is equal to the 
coal being raised. Towards the end of the wind the weight of the 


descending rope predominates and actually overbalances the weight 
of coal. To give an instance in a particular case, the coal weighed 
three tons and the rope four tons. As a result, the load against the 


engine at starting was seven tons, at the middle of the wind three 
tons, and at the end of the wind an overbalance of one ton was 
tending to drive the engine. This meansan extremely variable load 
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and a tendency to run away at the end of the wind.” By using a 
balance rope, as shown in fig. 2, these objections are overcome, and 
“ by the use of a heavy balance rope the stresses due to inertia can 
also be partly balanced. This method of balancing is frequently 
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used in this country, and it is doubtful if really fast winding can be 
economically carried out without this or some similar arrangement.” 

Without detracting in any way from what Mr. Ravenshaw has 
said, we may be allowed to point out that it is a mistake to assume 
that fast winding, whether balanced or unbalanced, is really 
economical.  Theoretically, the balancing should be arranged to 
overcome the inertia due to the dead weight of the mass to be put 
in motion and accelerated, then to run in balance during the steady 
motion period, and overbalance in the same way as at the start, but 
negatively, to retard the moving masses. Further, it is more 
economical to wind a heavy load at a low speed than a light one at 
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a high rate of speed, and it can be shown that, for a given output 
‘in a stated period, the former will require a less engine than the 
latter. -> | 
In figs. 1 and 2 it is also to be noticed that two loading platforms 
are shown, but it is not to be understood that this is always the 
arrangement with multi-decked cages, though undoubtedly it is the 
best. More often there is only one loading platform, and each 
deck of the cage has to be changed separately by the engine- 
man. The cages are also rested upon catches or “keps” at the 
surface, and often at the pit bottom as well. Hence, unless “ keps,” 
which may be removed or withdrawn while the weight of the cage 
is still resting upon them are adopted, the cage has to be slightly 
raised by the engine to allow them to be withdrawn, when the 
engine is again reversed to lower the cage, so that two reversals of 
the engine take place with the changing up of each deck. We may 
refer our readers who wish to go more deeply into the subject, to 
“The Mechanical Engineering of Collieries,” by T. Campbell 
Futers, published by the Colliery Guardian Co., where the question 

is fully discussed. 

Mr. Ravenshaw has designed an apparatus for taking continuous 
records of the work done by winding engines, and the results of 
tests taken from two large steam winding engines of modern design 
under actual working conditions are shown graphically in fige. 3 
and 4. The former shows “that with the balanced arrangement a 
much higher rate of acceleration is obtained, steam is on the 
pistons for two-thirds of the running time and the cages are very 
promptly brought to rest. In the unhalanced arrangement, 
although the maximum horse-power developed per ton of coal 
raised is greater, the speed of wind is less, the acceleration and 
retardation are less rapid, and steam is only applied to the pistons 
for one-half of the running time." 

In neither case were the brakes used for retarding, and it is 
interesting to note the large amount of energy required to stop, 
especially in the case of the balanced load, where the mean pressure 
against the engine rises to 110 lb. persq. in., a greater indicated 
horse-power, in fact, being developed to stop the load than to raise 
it. “The peculiar shape of the power curve is due to the fact that in 
each case when the engine attained a speed of about 40 r.p.m. an 
automatic cut-off came into play. . . . In fig. 3 steam was admitted 
during the whole of the stroke forsix revolutions; it was cut off at 
one-fourth of the stroke for 14 revolutions, and the valves were 
reversed with steam against the load for five revolutions." "The 
diagrams are both interesting and instructive, and show clearly the 
work at present being done by what are considered really ‘‘ good” 
steam winding engines in this country. The problem of dynamic 
balancing is to turn the “ negative ” work below the zero line into 
“ positive," and so reduce the extreme variation of the mean 
pressure line, which in an ideal winding engine would be almost a 
strai»ht line parallel to the zero line. 

With reference to electrical winding, the lecturer continues :— 
“ Although these diagrams do not bear directly upon the question 
of electric driving, they are of the greatest importance as showing 
the kind of load that must be dealt with if rapid winding has to be 
carried out electrically. It will be seen that to apply electrical 
driving to so variable a load, presents considerable difficulties, and 
that if the demand on the supply is to be free from sudden fluctua- 
tions, some method must be adopted for storing up energy during 
the period of no load." The now well-known Ilgner system 
meets the latter condition; it includes a Ward-Leonard motor 
transformer, consisting of a motor connected across the source 
of supply, which drives a heavy fly-wheel to store the energy 
during the period the winding drum is standing, and a con- 
tinuous-current separately excited generator; the winding 
motor is also separately excited, and is supplied with energy 
from the generator, so that any speed can be obtained by 
varying the strength of the fields of the two latter machines. The 
following particulars of the Zollern II. colliery winding engine on 
this principle, may be of interest:—Supply, 520 volts direct 
current; fly-whetl 123 ft. diameter; weight, 45 tons; maximum 
peripheral speed, 13,600 ft. per minute; revolutions per minute, 
300 to 345. The motor-generator takes 600 amperes to start, and 
after 10 minutes takes 100 amperes light When winding. the primary 
current varies between 250 and 450 amperes; 5 tons of coal are 
raised per wind, the lift of 330 yards being made in 43 seconds; the 
maximum speed is 1,980 ft. per minute. The periods of rest are as 
long as 45 seconds, against 12 to 15 seconds occupied in some of our 
best collieries. - s 

( To be concluded.) 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn. London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


: 93,941. “ Improvements in laying electric conductors." J. H. C. BnookiNc. 
November 13th. f 

23,967. “ Momentum engine and electrical self-reneration. dynamo and 
motors." B.C. Porr. November 13th. 

23,994, “Improvements in and relating to clectrical safety devices for 
guarding against Lurglary and the like.” C. Jacon, Novemter 13th, (Com- 
plete.) 


23,312. “ Improvements in connection with the electro-deposition of 
copper and other metals." 8. O. CowrEx-CoLESs.. November 18th. 

24,513. "Improvements in removing metallic cylinders from mandrels on 
waich they are electro-deposited.”” 8. O. Cowrkm-Corks, November 13th. 

24018. |“ huprovements in connection with merenrial vapour lamps.” J. Y. 
Jonsseos,.. (The finn of W. C. Heraeus, Germany.) November 13th. 

23.320. © hnprovements relating to sockets far receiving electric lamps, plugs 
and the like! E. Mirntixnctos and A. H, MILLER, November 13th. 


93,398. “Improvements in electrical conduit tubing joints." A. H. Hoar. 
November 14th. 


23,379. “ Improvements relating to pendants or like supports for electric 
lamps." H.C. Smita. November 14th. | 


. 23,402. “Improvements in electric furnaces.” P. GiRop. (Date applied for 
under Patents Act, 1901, December 24th, 1904, being date of application in 
France.) November 14th. (Complete.) 


23,137 ''Improvements in and relating to incandescent electric lamps." 
Tur British THomson-Hovuston Co., LTD. (The General Electric Co., 
United States.) November 15th. 


23,438. ‘* Improvements in and relating to electric distribution systems." 
THe British THomMson-Houston Co., Lro. (The General Co., United States.) 
November 15th. ` : ` 


23,440. “Improvements in and relating to electric distribution systems.” 


THE BritisH THomson-HorvsroN Co., LTD. (The General Electric Co., United 
States.) November 15th. 


23,441. “Improvements in and relating to electric railways.” THE BRITISH 
TuoxsoN-HovrsToN Co., Lrp. (The General Electric Co., United States.) 
November 15th. 

23,442. “ Improvements in and relating to methods of manufacturing incan- 
descent electric lamps." THe BritisH THomson-Houston Co, Lrp. (The 
General Electric Co., United States.) November 15th. 

23,146. ''Divers' and miners’ portab'e and electrical lamp." W. DENxTITH 
and H. Mipcrky. November 15th. 


23,449. “ Electric working of mine shafts." J. SWINBURNE. November 15th. 

23,51. “A combined electric and automatic self-locking double railway 
carriage lock and spindle adaptable, final fastener unpickable and burglar- 
proof." H. TavLoR. November 15th. , l 

23,474. ‘‘ Improvements in and relating to the'electro-deposition of metals, 
alloys, and the like." M, K. D. Rogerts and E. W. Jarrray. November 15th. 


23,526. '*Improvements relating to electrical furnaces." B. .PLATSCHICK. 
November 15th. 


23,5471. “ An improved method of fixing the grooved casing covers as used for 
the wires in electric lighting." W. MirLs and F. T. Paine. November 16th. 

23,558. “Improvements in electric motors and similar dynamo-electric 
machines," Veritys, Lro., and P. A. HinscH. November 16th. 

23,561. '*Improvements in electricity motor-moeters."' 
November 16th. 

23,569. “Improvements in electric accumulators." 
and T. W. ANDERSON., November 16th. | 

23,582. ‘Improvements in electrical switches." W. McGrocu & Co., LTD., 
and W. L. BanBER. November 16th. 

23,584. “ Improvements in electric motor apparatus applicable to machinery 
of all kinds requiring force." T. J. HowELL and E. J. RICHARDSON. 
November 16th. 


28,619. '* An improvement in microphones.” C. D. ABEL. (Siemens & Halske 


G. HookHAM. 


E. BaiLEvy, W. PLEws 


c Aktien-Gesellschaft, Germany.) November 16th. (Complete.) 


23,024. “Improvements in electric circuit-breakers." THe FELTEN AND 
GUILLEAUME-LAHMEYER-WERKE AKTIEN-GESELLSCHAFT. (Date applied for under 
Patents Act, 1901, December 22nd, 1904, being date of application in Germany.) 
November 16th. (Complete.) $ 

23,656. “Improved top electric rollers for electric stop motion frames." 
A. BRoADBENT. November 17th. 


23,661. “Improved arrangement for the regulation of speed of compensated 
single-phase motors," E. ARNOLD and J. L. La Cour. (Date applied for under 
Patents Act, 1901, November 21st, 1904, being date of application in Germany.) 
November 17th. (Complete.) i 


28,662. *'* An Ws EA: terminal connection for electric cables and the like." 
C. H. Roginson. ovember 17th. 


23,720. ‘Improvements in and relating to transformers and the like," A.P. 
Zant. November 17th. (Complete.) 


23,722. ‘Improvements in and relating to systems of connections for tele- 
phone offices, with separated plug-service nnd means for signalling, whether 
operatcr is unoccupied or engaged." DEUTSCHE TELEPHONWERKE R. STOCK AND 
Co., G.m.b.H. (Date applied for under Patents Act, 1901, November 17th, 
1904, being date of application in Germany.) November 17th... (Complete.) 

23,788. ‘Improvements in or relating to commutators and the like." H.A. 
Mavor and Mavor & CovLsoN, LtD. November 17th. 


23,751. “ Improvements in brush contacts for electric switches." W. H. 
Scott. November 17 h. ' 


23,758. “Improvement in electrical apparatus for regulating clecks." R. J. 
Rupp. November 17th. 


23,756. ‘A new or improved junction box for electric cables." E. W. HILL. 
November 18th. (Complete.) 


23,888. ‘‘ Improvements in and relating to apparatus for changing the frc- 
quency of alternating electric currents." "Turk British TuoMsos-HovsToN Co., 
Lrp. (General Electric Co., United States.) November 18th. 

23,899. “Improvement in dynamo-electric machines." THE BRITISH 


THomsonxn-Hovston Co., ‘Ltp. (General Electric Co, United States.) Novem- 
ber 18th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THOMPSON & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 
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MEANS FOR SUPPLYING AND CUTTING OFF CU..RENTS OF HIGH POTENTIAL TO AND 
FR M Cosxpuctixnu Lines. Siemens Schuckertwerke G.m.b.H. 16,076. 
August 5th. , 


SAFETY GCSE APPARATUS FOR ELECTRICAL INSTALLATIONS. J. Hartig. 17,8C0. 
September 2nd. 


ELECTRO-MAGXNETICALLY CONTROLLED FLviD Pressure Motors. E. de M. 
Malan. 209. January 4th. 


ELECTRICAL CONDENSERS. J. Rymer-Jones. 1,186. January goth. 

CONTROLLER AND BRAKE MECHANISM FOR ELECTRICALLY-DRIVEN RoaD VEHICLES. 
S. A. Russell and E. Ford. 1,752. January 28th. f 

ELECTRIC SIGNALLING APPARATUS. Evershed & Vignoles, Ltd., and 8, Evershed. 
3,076. February lith. 

ELECTRICAL SWITCHES. E, Tyer. 8,265. Fetruary 16th. 

ELECTRICALLY OPERATED TUBES OR BULBS CONTAINING RAREFIED GAS OR VAPOUR, 
F. W. Howorth. (The Moore Electrical Co.) 5,866. March 20th. 

ELECTRIC LAMPS FOR ILLUMINATING TIME PIECES AND FOR OTHER Uses. J. C. 
Vickery. 6,053, March 22nd. 5 : 

Gas PROOF AND DISCONNECTING PLUG FOR ELECTRICAL SWITCHES. A. E. Carter. 
8,127. April 17th. 

TELEPHONE MovTH Pisces. R.¿Knoll. 12,406. June 16th. 

Evecrric DniLLS. A.J. Boult. (W.O. Duntley.) 13,093. June 24th. 

METHOD OF, AND MEANS FOR, SUPPLYING CURRENT TO BRANCH Sra4TIONS OF TELE- 
PHONE EXCHANGES. Siemens Bros. & Co., Ltd. (Siemens & Ha‘ske Akt.- 
Ges.) 18,586. July lst. E 

APPARATUS FOR ELECTRIC WELDING, H. H. Lake. (The Clinton Wire Cloth 
Co.) 14,780. July 18th. 

FusisLE ELECTRIC Cut-Ovrs. British Thomson-Houston Co., Ltd. (General 
lectric Co.) 402. January 8th. ; 
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THE BOARD OF TRADE AND OVER- 
HEAD MAINS. 


So much misapprehension exists, we believe, with regard to 
the use of overhead mains at high pressure in this country, 
and the attitude of the Board of Trade towards it, that we 
have thought it advisable to collect some information on the 
matter for the benefit of our readers. In view of the work 
which has already been carried out in this connection, and the 
proposals described in our last issue, the importance of the sub- 
ject cannot be ignored. It is only within recent years, how- - 
ever, that it has come to the front, the first definite instance 
of powers being sought to carry such lines over public 
roads, &c., being found in the case of the Gloucestershire Elec- 
tric Power Co., which was formed in 1902 to generate and dis- 
tribute electrical energy for motive power in part of the 
county named; but high pressure overhead lines had 
previously been used on private property. 

Very special reasons depending upon the local conditions 
rendered the use of overhead mains essential to the success 
of this undertaking ; the area scheduled was conveniently 
arranged for supply, the works from which a demand was 


anticipated being distributed along narrow valleys, but 


cheapness was a sine qut non, and it was found impossjble 
to quote low enough rates with underground cables, which 
cost twice as much as overhead mains. Moreover, the 
visible presence of the overhead lines would constitute an 
excellent advertisement, and it would be possible to put 
up light and inexpensive lines at first, which could after- 
wards be replaced by heavier cables, whereas the high cost of 
laying underground cables renders it imperative to put in 
heavy sections from the start. In fact, the true ratio of 
cost, for the first two or three years, would have been more 
like 5 to1 than 2 to 1. 

Mr. G. L. Addenbrooke, engineer to the company, 
approached the Board of Trade on the matter, furnishing 
full particulars of the scheme; the Board required full 
details and proof that. the cost of underground mains. 
would be prohibitive, as well as proof that the commercial 
importance of the scheme justified the use of high pressure. 
It was proposed that the best Continental practice should be 
followed. The provision of a separate low-pressure distributing 
system was considered, but was found to be.too costly, 
involving twice as much overhead work, and increasing the 
cost of supply over a distance of only half a mile by no less 
than £1 per annum per kilowatt. The company represented 
that opposition to the use of overhead wires on the part of 
the Government would be impolitic, and would be the cause 
of great loss to the country. Nevertheless, it was not until 
July, 1903, that the sanction to use overhead wires was 
given, and then only for sparsely populated districts. It is 
important to note here that at no time was the somewhat 
hostile, or at any rate'discouraging, attitude of the Board of 
Trade due to the advice of its technical staff, which was dis- 
tinctly favourable to the scheme. The real difficulty 
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lay in disturbing a long-established ruling. The very fact 
that no attempt had been made to get this ruling altered 
made it more difficult to established a precedent for high- 
pressure overhead conductors. 

However, thanks in the first instance to the efforts of the 
company above named, the attitude of the Board has been 
greatly modified, and although it retains a strong preference 
for underground mains—and rightly so, where the condi- 
tions are suitable—since 1903 it has sanctioned several 
other schemes involving the use of overhead mains. 
Inquiries made of the various undertakers, which have been 
most courteously answered, have elicited the following 
facts :— 

No difficulty has been met with in obtaining sanction for 
overhead transmission at high pressure. On the contrary, 
every facility has been granted. In each case the full 
voltage asked for (up to 30,000 volts) was allowed, and, 
while details of construction have been closely examined, 
criticised, and in some cases amended, in no case were the 
designs for the overhead work objected to by the Board. 

The projects sanctioned include lines up to 24 miles in 
length, and powers of 6,000 and 8,000 H.P. 

No.delay in carrying ow the work has been caused by the 
action of the Board of Trade, and very little by that of the 
local authorities. 

As regards wayleaves—perhaps the most delicate matter— 
as a rule but little difficulty has been experienced ; but some 
landowners have refused permission to take the mains over 
their property, thus necessitating deviations from the route 
first contemplated, and others, especially in agricultural 
districts, have imposed conditions and restrictions, which in 
some cases have even rendered the use of underground mains 
preferable. 

In each case provision is made to prevent people from 
climbing the poles, such as bai bed wire or spiked collars, and 
danger notices. Cages are used to prevent wires from falling 


where the lines cross roads, railways, &c., and such crossings, 


are avoided where possible. Guards are also used to catch 
the conductors in case of failure of the insulators. The 
work is in every case of the highest class, and the route will 
be patrolled continually. 

It is clear, therefore, that the use of overhead high- 
pressure mains in this country has now left the abstract and 
entered the concrete stage, with the full approval of the 
governmental authorities. Attention may be drawn to the 


articles which appear on other pages of this issue in 


illustration of this fact. While, as we are informed by 
one of the most competent authorities, it is more than 
questionable whether overhead transmission will be adopted 
for permanent use in this country—except, of course, in 
mountainous districts such as that of the North Wales 
Power and Traction Co., Ltd.—there is no doubt that in 
the early stages of a power distribution undertaking, when 
the turn-over is small, and the capital charges of great con- 
sequence, the low first cost of the overhead construction is a 
strong point in its favour. To this must be added the 
advantages mentioned at the commencement of this article, 
which render the system peculiarly well suited for the 
purpose of ** prospecting," testing the demand of a district, 
and attracting inquiries from possible customers. 


Especial interest attaches to the question in view of the - 


proposal to transmit electrical energy to London from 
St. Neots. In this case the circumstances are exceptional. 
The primary trangmission will be carried out at a pressure 
of not less than 20,000, and probably 30,000 volts, rendering 
the use of underground cables out of the question. But here 
the transmission line will be carried for almost the whole 


distance on a private right of way, and thus a great part of 
the difficulty will be solved from the start. In this con- 
nection it is interesting to note that in the United States, 
where California has hitherto held the lead with regard to 
long transmiseions (the chief lines being 142 and 147 miles 
long, and minor lines no less than 232 miles), the State of 
New York; according to the Electrical Review of New York, 
is about to occupy the premier position. Power from 
Niagara will shortly be available at Syracuse, 145 miles 
distant in a direct line, and may be carried further to Utica 
or Albany. The Falls of St. Lawrence are also available, 
at similar distances, and ere long New York itself may be 
supplied from one or other of these sources. 


PERHAPS owing to an impetus from 
the pushful ha;penny morning papers, 
our revered and old-established contem- 
porary of Shoe Lane—the Standard— 
seems to have taken on a new lease of life, and shows 
unaccustomed energy and go-a-headness, where of old one 
looked for stodgy respectability and ten-day-old news. Its 
* Commercial Page" has now become one of considerable 
usefulness, not least by reason of the special articles by 
special writers, to be found thereon; and we shall have 
occasion to call the attention of our readers to more than 
one of these articles, and the subjects to which they refer. 

For instance, the Standard points out in a recent issue 
the essential features of an Act passed during the present 
year for the purpose of throwing upon railway companies 
the burden of compensation for damage done to crops, 
fences, or other agricultural properties by means of sparks 
or cinders from passing locomotives, though one would fee} 
tempted to consider our contemporary to be biased in favour 
of the agriculturist from the naive way in which it speaks of 


An Objection 
to Steam 
Railways. 


the law as being ** altered for the benefit" of large numbers 


of persons at present unaware of the change. 

We do not propose to argue all the pros and cons of this 
Act or its probable results. Doubtless, many farmers, 
especially of the poorer and smaller class, have suffered 
very much from loss of hay crops or damage to fences, &c., 
in this way, and that, probably, from no special fault or 
neglect of their own. But it is no argument to say that the 
railway company is better able to bear the cost, and should, 
therefore, be called upon to do so. If the same thing is to 
be said with regard to other conceivable causes of complaint 
(e.g., noise due to escape of steam, excessive shunting, &c.), 
our railway companies may as well resign themselves, not 
merely to the absolute loss of dividends hardly enough earned 
as it is, but even to the possibility of stopping altogether 
rather than be shot at by all and sundry. 

Even if the new Act limits claims to amounts under £100, 
it opens the door to another prolific system of spending 
money in fighting or settling claims perhaps not always well- 
founded ; and a possible sequence may be demands from the 
publie for protection in other ways and in other directions. 

So faras tlie railway companies are concerned, it, should 
make them consider still more seriously the adoption of 
electric services to replace steam traction, wherever this is at 
all possible. 

One cannot, unfortunately, lay down the general principle 
that the steam trains and lines most likely to create mischief in 
this way are just those which can be soonest and most easily 
replaced by electric services. Any observant traveller will 
be able to say that the worst offenders in the matter of cinder 
and spark throwing are the big express passenger and goods 
engines on the long-distance trains, which admittedly will 
be the last to suffer abolition in favour of electric cars. 
There may, however, be something in the theory that near- 
ness to towns and cities makes the suburban farmer more 
inclined to exact his full rights than the (presumably) more 
unsophisticated countryman. In any event, the railway 
companies should look forward to avoiding trouble in this 
way along their electrified suburban lines; and as for the 
main lines and long-distance traffic, they must—until such 
time as these can be profitably converted—see to it that the 
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best mechanical contrivances are used to prevent sparks and 
cinders being thrown out of the locomotive chimneys. 

There is, besides all this, an additional indirect result of 
the new Act which we fear may have some effect on 
electric power supply. Most generating stations would 
like to be in the position of having statutory authority to 
make smoke or vibration if they do it in a reasonable way 
in the conduct of their business, and after taking reason- 
able precautions against such a contingency, or, to put it in 
another way, they do not want to be indicted by reason of 
possible smoke or vibration. If this new Act represents a 
tendency in legislation, there is not much hope that gene- 
rating stations will have more consideration than railways. 
One cannot, however, generalise about them, as their 
individual rights and powers may vary considerably. It is 
enough to point: out the bearing of ithe new Act, both 
direct and indirect. 


| Ir is often very difficult to get men 
Heat and 


Temperature: such as the relation of heat and tem- 


perature. When a brisk fire is burned on a grate, there 
is an appearance of higher temperature than when the 
fire is burning slowly. So long as the weight of air 
passed through the furnace per pound of fuel is alike 
in either case, the temperature should be identical ; 
but no fire can burn witleut losing heat by radiation, and a 
very small fire loses heat to a greater proportion of its total 
generated heat than does the larger fire, so that the 
temperature of the former is actually reduced to some 
extent. 

In the case of independently fired superheaters, entirely 
useless attempts are made to protect the small tubes of 
uncontrolled superheaters by the use of smaller fires. Now 


the effect of this is that in the first place, the first tubes of the ` 


superheater are still exposed to practically the full temperature, 
and perish. Secondly, that the small fire produces an in- 
sufficient quantity of heat to supply the desired tefhperature 
to the steam. As a result of this dilemma, we find super- 
heater makers compelled to use the larger fires in order to 
obtain quantity of heat, while they admit double and treble 
the necessary volume of air in order to moderate the tem- 
perature so that the earlier tubes may not burn out. 
But this large excess of air carries with it an 
equally large amount of waste heat, for the final 
temperature of the gas cannot be less than, perhaps, 700° F. 
Consequently the waste heat is very great, and its 
temperature is not such as to make it very useful in a feed 
heater. The common type of superheater cannot avoid these 
difficulties. If a given degree of superheat is to be secured, 
there must be so much coal burned, and so much excess of 
air employed to prevent danger to the tubes. This explains 
why, with superheat, an engine may show 20 per cent. 
economy, and only 5 per cent. may show in the coal heap. 
Obviously, therefore, if the engine economy of superheat is to 
be secured at the coal heap also, the furnace efficiency of the 
superheater must be equal to that of the boilers. There 


must be no unscientific admission of useless cold air. In 


order to render this possible, the high temperature of the 
gases must be toned down by absorbing their heat by water 
tubes placed between the furnace and the superheater, and 
the tempered gases from a large fire may then be poured 
through the superheater. | 

The water control pipes of a controllable super- 
heater, which are contained inside the superheater pipes, 
then serve for.the temperature control element of the super- 
heated steam. In this way a separately-fired superheatet 


to think alike on mere physical matters ` 


may have a large fire, so that there is plenty of low temperature 
(1,400? to 1,600?) heat available for superheating, and yet 
none of its heat is wasted in heating an avoidable excess 
of air. By these means the engine economy due to super- 
heat is extended to the coal heap, and only in this way 
can it possibly be made to do so. 

The whole problem is one of clearly distinguishing between 
quantity of heat and temperature or intensity. Unless 
and until engineers are willing to distinguish more accu- 
rately between heat and temperature and all that this means 
in reference to rates of combustion and quantities of fuel, 
there can be no really sound appreciation of what superheat 
can do, nor of how it can be produced and controlled. The 
problem is simple enough if the principles of heat are clearly 
grasped 


WE recently received, and also saw pub- 
lished in a trade journal, a report of a 
most ignorant and audacious character upon the merits 
of a certain perpetual motion machine whose fallacies we 
ourselves exposed in 1901; and this report was signed by an 
individual who appended to his name the sacred letters 
* M.I.C.E." 

Aghast at this, to us, profane association, we examined 
the list of members of the Institution of Civil Engineers for 
the past 20 years, but could find no indication that the 


In Dreamland. 


individual in question had ever been a member of the 


Institution. Under the circumstances, we thought it 
desirable that the attention of the Council should be drawn 
to the matter, with a view to visiting with condign punish- 
ment the unauthorised use of the letters; We were 
astonished to find, however, that the utmost action likely to 
be taken was to demand an explanation, and that, if an 
apology were forthcoming, the incident would close with a 
mild injunction not to do it again ! 

We have from time to time deplored the sleepiness of the 


. Council of the Institution of Electrical Engineers in matters 


affecting the interests of the profession; and it is dis- 
heartening to find that even the Civil Engineers seem also 
blind to the importance of upholding the dignity and honour 
attaching to membership of their world-famous Institution. 
The policy of laissez-faire, in this as in so many other 
matters, has seized upon our leaders, and, as the Prince of 
Wales so clearly pointed out in his famous * Wake up, 
England ! " speech, it is sapping the energy of the nation. 
Would that we could suggest a remedy. 


PROTESTING against the oft-recurring 
baseless suggestions, generally originating 
in the imagination of an irresponsible 
reporter, that such and such a fire was “due to electric 
wires fusing,” isa weary and, perhaps, unprofitable task. It 
is with pleasure, therefore, that we turn to a brighter aspect 
of the fire risk question. Our readers will remember that in 
the disastrous accident which took place on the Great 
Eastern Railway at Witham, on September 1st, one of the 
coaches was destroyed by fire. 

The report of Lieut.-Col. V. G. von Donop to the 
Railway Department of the Board of Trade has just been 
published, and it is interesting to observe that the inspector 
calls attention to the fact that the fire was due to thedgnition 
of gas, which was used for lighting the train. The danger 
of an excruciatingly painful death by fire is one of the most 
awful risks attendant upon personal injury in a railway 
accident, and it is not to be wondered at, therefore, that the 
inspector points out the desirability of adopting some other 
mode of illumination, such as electricity. | 

As a matter of fact, electricity is absolutely the only safe 
means of electrically lighting a railway train, and now that 
such excellent systems are available for applying it, there is 
no excuse for the use of any other illuminating agent. We 
look forward to the time when the Government will make 
its adoption compulsory, and thereby improve the lighting, 
reduce the cost, and abolish this horrible danger. 


Electricity and 
Fire Risks. 


p 


916 mE THE -ELECTRICAL REVIEW. [Vol57. No.1463, Dromen 8, 1905. 


ELECTRIC CARS AT OLYMPIA. 


[COMMUNICATED. | 


AT the recent Exhibition of motor-cars at Olympia, 
London, there were some hundreds of petrol and 
steam cars shown, but the electric cars did not number 
twenty in all. The reasons for this are not quite 
clear, but one obvious cause and reason why electric 
cars have not made more headway, particularly in this 
country, is the difficulty of getting a re-charge, a difficulty 
considerably increased by the absurd and ludicrous action 
of our Board of Trade in allowing the hundred and more 
different voltages and systems now in use, instead of the 
standard or standards of voltages as adopted in other countries. 
This error has acted to the detriment of English electrical 
engineering, and more than any other cause has put 
this old grandmotherly, decaying and unemployed country 
into the position it now holds as a fourth-rate field 
for electrical enterprise, only kept alive by the 
devotion and energy of the men who have had to live 
with it. : 
Quite recently the Chief Commissioner of Works has been 
good enough to open a rift in the clouds, and to allow elec- 
trical vehicles the privilege, over petrol cars, of running in 
the Royal ‘Parks during all hours—a privilege which they 
have earned by the marvellous comfort, freedom from smell 


Fic. 2.—Kri&GER VICTORIA. 


and vibration, and other advantages they undoubtedly and 
admittedly possess. 

. The electrical cars exhibited at Olympia this year, as may 
be easily understood, do not show any great advances over 


Fig. 3.—OPPEkRMaANN ELECTRIC LANDAULEITE. 


the cars exhibited last year ; it is simply a question of demand 
and supply. 

The electric landaulette of the Electromobile Co., Ltd., of 
Curzon Street, London, is well known and is an almost perfect 
car. This company exhibited several of these really beautiful 
carriages, as well as a chassis, showing motor, battery, &c. 
Those who have ridden in these cars can testify to their 
excellent running qualities and ease 
of control, but they are heavy— 
nearly 2 tons, complete—and are 
proportionately costly in upkeep. 
The comfany has not apparently 
made any progress towards  pro- 
viding a reliable, light and com- 
paratively inexpensive car suitable 
for the many. Fhe company now 
fit their landaulettes with an 
4-H.P. electric motor (speed 1,500 
r.p.m.), in place of their earlier 
practice of a 4-H.P. motor, to provide 
the additional power required for 
the increase of speed from 14 to 
20 miles, allowed under the Motor- 
Car Act of 1904. The motor 
being of larger size, has necessitated 
& new arrangement for suspension 
and buffersprings. Imitation being 
the sincerest form of flattery, it 
says much for the Electromobile 
Co.'s landaulette, that the makers 
of petrol landaulettes: have almost 
exactly copied their design in many 
of its features, including the scolloped 
front, dash, &c. 

This company make their battery 
on the car about 33 per cent. of 
the total weight ; theoretically, this 
is the most economical proportion 
of carriage, battery and load. 

The Electromobile Co. apparently 
not finding sufficient outlet for 
their electric carriages are making 
petrol cars, as other electrical tirms 
are doing; of course, under more 
favourable conditions as to charging 
their batteries, they, like the pro- 
verbial cobbler, would probably 
have stuck to their last, and have 
expanded their electric carriage 
business. 

- The Kriger Electric Carriage 
Syndicate, Ltd., of 8, Victoria Street, 
Westminster, had a most attractive 
show of electric carriages, and, as is 
well known, the Kriéger system is 
one of the oldest, for the firm 
were amongst the first in the field to make electric carriages. 
The illustrations show two of their exhibits, and as will be 
seen the front wheels are of smaller diameter than the 
rear wheels; the front wheel drive allows of this, but it is 
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of doubtful advantage as the upkeep of tires may be greater, 
and the different sizes must be somewhat inconvenient. 
These carriages are also weighty, and their upkeep costly ; 
on the other hand, they run perfectly smoothly, and are 
luxuriously comfortable. l 
Two electric motors are used, each gearing into one of 
the two front wheels by means of a pinion and an internal 
toothed wheel. These motors are supported by a flexible 
spring fixed radially to the axle, giving an easy drive and 
softening the shocks of starting and stopping. 
consists of 44 Fulmen cells of 180 ampere-hours capacity, and 
weighs about 13 cwt., the weight of the carriage with battery 
being about 80 cwt., and the stated run for one charge, 
30 to 40 miles. The Kriéger system of control has the 
advantage of recuperation at 40 volts (batteries in parallel), 
and also at, 80 volts (batteries in series), 
The Carl Oppermann Electric 
Carriage Co., Ltd, of Underhill 
Street, Camden Town, N.W., ex- 
hibited a new form of chassis, which 
we illustrate, together with a com- 
plete electric landaulette. It will 
be remembered that the Opper- 
mann Co. has for some years fitted a 
worm wheel drive to their carriages, 
but this has now been superseded 
by the more efficient chain drive, 
with an advantage of approximately 
10 per cent. saving in the battery 


power. 
The new features of this 
chassis are the method of 


suspending the battery in two 

trays and of driving from the motor | 

in or near the front by means of Renold's saw-tooth 
chain on to alive back axle; gear ratio about 8 to 1:1. 
The motor, of the four-pole enclosed type with laminated fields, 
is rated by the Oppermann Co. at 6 H.P. at 700 r.p.m. ; it 
has a single commutator with two carbon brushes. The 
battery consists of 44 cells of the A.B.C. pasted plate type, 
and weighs about 12 cwt. The controller is much 
simplified and reduced in size, but the advantage of making 
this small, taking into consideration the heavy current dealt 
with, often 100 amperes at 80 volts, is doubtful, and Messrs. 
Oppermann may find trouble at this point. The whole 
arrangement of chassis is most workmanlike, and the design 
of the carriage and its running qualities are excellent. 


(To .be concluded.) 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Corr should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we'have the writer’s name and address in our possession. 


Slovenly Business Methods, 


I should like to call the attention of those of your readers 
who are connected with manufacturing firms to an oversight 
which occurs on the part of their clerical staff. For some 
time past it has been the practise of many firms, when 
addressing letters and invoices, to address them blankly as 
Corporation, In my own case, letters and 
invoices are daily being received addressed in this way. At 
present there are about one dozen different departments 
of the Corporation, with offices in various parts of the town, 
and, consequently, when letters are received addressed like 
this, they have to filter their way through the various 
departments, from the town clerk’s office, till they reach the 
right one. This process often occupies a week, and the 
delay is solely due to the senders. As there are so many 
firms who permit their letters to be sent out in this way, it 
would be impossible to write each of them a separate letter, 
pointing out the inconvenience of such a course. 


Borough Electrical Engineer. 


The battery ` 


Overhead Construction. 


With the rest of the world, I was not astonished to find 
in your issue of November 17th an article which discourages 
belief in certain statements of fact which I had the honour 
to submit in a previous issue for the consideration of your 
readers. 

In qrder to recall my position to the memories of your 
readers, I may be allowed to quote the sentence which opens 
that portion of the article to which “A Lineman” takes 


Fia. 4.— THE OPPERMANN CHASSIS PATENTED). 


exception :—** The greatest part of the maintenance of over- 
head work is directly due to circular wire, just as the life 
of the rails hitherto has been that of the joints, those points 
of fatal weakness. Until a perfectly smooth path is 
provided for the trolley-wheels by the removal of the ear 
from contact with them, the heavy depreciation of the 
trolley wires at every point of suspension will continue, and 
this must be so for so long as ears are soldered directly on 
to the circular wire. Figure-8 wire would be the salvation of 
many a line in England, and the difficulties of erection are 
traditional only." 

Now, the proposition of a perfectly smooth path being 
that which will cause the least possible wear both to itself 
and to that which moves over it, sounds reasonable enough 
as a general proposition, and quite apart from tramways, 
but “ Lineman ” says that the case of the trolley wheel 
running over the trolley wire is different, that, in fact, the 
least wear occurs when the wire is “ protected " by a break in 
its smooth regularity at every point of suspension. Neither 
he nor anyone else disputes that a mechanical ear cannot be 
applied to circular wire without enlarging the section of the 
path of the trolley-wheel, and he says that his experience 
‘proves how injurious it is to try to prevent this. For 
instance, when a deep grooved ear which became “ badly 
worn in corrugated fashion " was replaced by the best type 
of ‘shallow-grooved soldered ear, the wire under the ear being 
unprotected by the lips of the deep-grooved ear “ rapidly 
disappeared ! Finally, grooved wire superseded the circular 
wire, *and the results are no more satisfactory.” ** Lineman ” 
ridicules the explanation of all this trouble which his brother 
lineman gives, as quoted in my article, and puts it all down 
to the pitching of the cars: ** The actual cause of the wear 
is due neither to ‘arcing’ nor ‘bumping’ of the kind sug- 
gested by Mr. Tweedy. . . . The trolley pitches with the 
car, and at the rigid span the trolley wire suffers. . . ." 

. Let us consider these very positive statements. In 
the first place, one does not look for the trolley wire to 
be worn dangerously where it is clasped by a deep-grooved 
ear, until the lips themselves are worn through, except in the 
case of “arcing” wear, as explained below, but one does 
look for wear with considerable certainty where the wire 
leaves the ear. A bump occurs as the wheel hits the larger 
section or drops on to the smaller, and an arc may occur at 
the same instant. Nobody complains that wires break under 
the ears, but that they snap off at the ends. 

The corrugations on the under side of the wire in a deep- 
grooved ear have met with little or no public mention, but 
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they provide an interesting subject for study, and for specu- 
lation as to their true cause. [t was Dudgeon again who 
brought this phenomenon under my notice, und I am inclined 
to account for it by assuming that the stiff but springy 
trolley-pole is set vibrating at the sharp impact of the wheel 
against the leading end of the ear, and consequently the 
pressure of the wheel against the wire is caused to fluctuate, 
so producing crests and hollows in the metal. Pyobably 
this happens only with deep-grooved ears, which present a 
comparatively deep step for the wheel to jump, or with 
shallow-grooved ears from which the end clips have not been 
removed either purposely or by wear, and the possibility of 
the suggestion being correct is heightened by the observation 
that the amplitude of the waves increases constantly from 
the end towards the centre of the ear. 

A perfectly smooth path for the wheel, such as would be 
presented by figure-8 wire, does away with the cause and the 
effect of this bumping wear. 

No shallow grooved ear in use to-day was so dimensioned 
when new that it did not overhang the vertical tangents to 
the circle of the wire, and it is to that fact that we must 
look for an explanation of the rapid disappearance of which 
* Lineman " writes. It is that which brings about the 
arcing style of wear, so christened by Dudgeon. 
the trolley wheel meets the lips of the ear it is thrown out 
of contact with the half circumference of the wire, and has 
to exchange a comparatively good contact for two points on 
the flanges. On an up grade, when heavy currents are 
demanded by the cars, this contact is not sufficient, and 
destruction of the under surface of the trolley wire follows. 

Corroborative evidence is given by the ears on the down- 
grade of the same hill, for nothing but “ bumping " wear 
occurs there as no current is drawn. On one hill, therefore, 
the life of the ears on the up-grade may be measured in 
months, as against years for those on the down wire. An 
interesting and helpful fact in connection with this is that 
the clips at the ends of shallow ears disappear by degrees 


on the up wire of a hill, but remain on the down wire. - 


Arcing removes them in the first ease, and finally produces 
a smooth path for the wheel, but not until the wire has been 
reduced seriously, while “ bumping ” without arcing on the 
down line has little effect on the obstructions, but causes 
corrugations on the wire itself instead of on the ear, as 
would be the case if deep grooved ears were used. 

Besides circular’section wire, we have in England what is 
called the grooved section, and the true figure-8 section. 
As you pointed out in that part of your description of the 
Tramway Exhibition which appeared on August 11th, there 
is all the difference between these sections when considered 
with relation to the trolley wheel, and I am quite prepared 
to believe ** Lineman " when he says that the wear under 
the ears was as bad with grooved wire as with circular wire 
held by shallow ears. If figure-8 wire had been used this 
wear would have vanished, for there would have been no 
projections beyond the section of the lower bulb to impede 
the smooth path of the wheel. 


From what I have said it will be fairly evident that “ the. 


cause of the wear is not the same on up-hills as on down- 
hills and levels.” 

I have just received a letter from Mr. Dudgeon, from 
which I trust you will allow me to make lengthy extracts, 
. for then anything further from me will be unnecessary, as 
he deals with the outstanding points in such a practical 
and careful manner. I should like to say that I was not 
prepared for his statement that there is no difference between 
rigid and flexible suspensions, so far as rate of wear of the 
trolley wire is concerned. With the majority of people who 
have any opinion at all on the subject, I have held that 
span-wire suspension is the best ; but, in view of the measure- 
ments taken by Mr. Dudgeon, I am prepared to modify my 
views, and shall await with curiosity the results of similar 
measurements which the present correspondence may stimu- 
late your readers to take. It will surprise many to learn 
that great differences in the pressure of the trolley wheel 
against a wire which is truly central to the track have little 
or no effect either way on the wear of the wire. That is not 
to say that normal pressures in excess of 18 to 25 lb., 
according to circumstances, need not be avoided. Probably 
on those few lines where the trolley wheel has a path of 
equal] section throughout, little notice need be taken of 


Directly * 


trolley pressure so long as it does not fall below a certain 
minimum, but wherever there are ears to be bumped, and 
larger sections every 40 yards to give smaller contact, the 
pressure should be regulated carefully. | 

Mr. Dudgeon says, * If anyone cares to put my notes on 
wear, a8 incorporated in your article, to the test, it may 
trouble him to dispute them. ‘ Lineman’ has not, for he 
says offhand that the trolley wheel makes more contact at 
the ears than on the free wires. That is precisely what 
most people would say before they tried it. He does not 
realise what I meant by * rigid suspension,’ for he goes under 
a low railway bridge to find an example ; but the conditions 
there are essentially different from those on the road with the 
trolley pole at the usual tension." 

He goes to some trouble to explain about an ear that 
‘fulfils my ideal but was found wanting.” *“ In it you have 
doubtless recognised the shallow-grooved ear mentioned in 
your article. The lugs on the ends were not designed to be 
filed off, as ‘ Lineman’ says, but even-if they were, the ear 
would not fulfil the conditions ] laid down, for though it is 
only sweated on the top half of the wire, the sides are con- 
siderably wider, say, ear } in., wire ,5; in. These sides foul 
the wheel. . . .” 

“The above are the grounds on which * Lineman ' dis- 
putes my theory. Now "we shall see how his stands when 
looked into from the top of a tower wagon on a system older 
than Glasgow, and using different types of cars on different 
routes where nearly every known style of ear is to be found, 
where there are bracket arms (rigid and flexible suspensions), 
span wires, swivel and fixed trolley heads, plenty of hills and 
very low bridges My proof that the rigidity of the 
trolley wire does not appreciably affect the wear is found in 
careful measurement with a micrometer. It is necessary to 
take the measurements on a straight road, for if there is 
the least curve and the wires are put of alignment with tlfe 
track another factor comes in, as I explained in my original 
letter. 


TABLE I. 


Diameter Diameter 4 in. 


Diameter 4 in. 


Location. from ear. | between ears. | from next ear. 
Bath Hill, “up” 308 in. 307 in. | ‘3085 in. 
Bath Hill, “down " "320 in. . :322 in. 320 in. 


“ The spans were tight, and there was practically as much 
rigidity 4 in. from the ears as directly under them, yet the 
greatest difference is only ;$5 in. after five years’ hard 
wear." - 

The following measurements were taken from wires held 
very rigidly under troughing below a bridge, where the avail- 
able clearance between wire and rail is 11 ft. 3 in., probably 
the worst example in England :— 


TABLE II. 
Four measurements on one wire, ‘322 in., ‘320 in., ‘318 in., 


318 in. 
Same wire at usual height clear of bridge, ‘319 in., ‘320 in. — 
Four measurements on other wire under bridge, ‘315 in., 916 in., 


'316 in., 316 in. : " 
Same wire at usual height clear of bridge, ‘318 in., 317 in. 
The greatest difference here is only ‘003 in. after two or three 


years' wear. 


The wires clear of the bridge are suspended on the bow- 
string bracket system. Certainly the flexible span is of no 
great length, but its flexibility must be greater than the 
suspension under the bridge, which converts the wire into 
a rigid bar. : 

“Tf there was anything in * Lineman's' theory, then the 
wire near the ears would show very much more wear, for on 
one of the above spaces on the up line on Bath Hill, wheu 
the ears were changed a year ago, the trolley wire under the 
ears was fouud to have arced away until the wire measured 
187 in.” 

Particular attention should be paid to the difference 
between the diameter of the up and down wires on that 
hill (Table I.). The Americans found that wire which 
transmitted heavy currents to the trolley-wheels diminished 
more quickly tlian mere rolling friction would account for. 
If then the plain wire is reduced in this manner, how much 
more likely is it that the wire under an ear will be reduced 


too ? 
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. * Then, again, according to ‘ Lineman,’ an ear riding free 
on the wire between suspensions should show no wear. I 
have examined a splicing ear in such a position, and find 
that it is wearing at just the same rate as one 14 yards 
farther on that has been attached rigidly to a bracket arm 
for five years. I have examined also a splicing sleeve in the 
same position, and find that in 15 months }y in. has been 
arced off its vertical diameter, white the wire close to it has 
worn only gz in. in six years. 

“On the section, where only bogie cars are used, and 
where the suspensions are ‘rigid,’ the ears wear in exactly 
-the same way, and at, the same rate as on sections where 
single-truck cars are used. On section, where very 
heavy bogie cars are used extensively, the wear at the ears 
is worse on the up line." 

I recognise fully that different phenomena are to be 
expected on different lines, but the general principles will 
remain fairly constant within wide limits. No one should 
arrogate the power to prove conclusively any point in argu- 
ment as affecting all systems when the material of the proof 
is derived from a comparatively small number of observations 
made over a comparatively short length of track, and it is 
for that reason that I hope the evidence of others from all 
parts of the country will be given, so that true light may 
shine upon our darkness. 


Robert N. Tweedy. 
Stourbridge, November 21st, 1905. 


In the REVIEW a week or two back there was an article 
on the above subject by ** A Lineman,” in which he says the 
wear at the ears is due to the rocking of single bogie cars, 
and that the cure is double bogie ones. 

He takes some pains to make me out a duffer, because my 
theory of the wear, as explained in a previous article by Mr. 
Tweedy, does not agree with his. If, as he says, “my 
remarks are entirely erroneous and I have yet much to 
learn," I am afraid, to say the least, he would bea bad tutor. 
His argument is so absurd that I think it is a slur on the 
intelligence of linemen in general. 

I could bring forward heaps of facts that would entirely 
disprove his assertions, but I think it would be taking up 
space unnecessarily. Suffice it to say, that I am employed 
on a system where both double and single bogie cars are used 
on different sections, and that there is no difference what- 
ever, either in the rate or appearance of the wear at the ears. 

He argues- with me that the ears on an up-hill wire wear 
quicker than those on a down-hill one. On some of the 
hills here the up ears have been renewed several times in 
the course of seven years; whereas most of those on the 
down wire side by side on the same span and over the same 
track as the others, are practically as good as when first put, 
up. *I4áneman" gives two- reasons for this difference. 
One is because“ the rigidity is greater." Now where, or for 
why, is the rigidity greater? Will he please explain ? 
In his other reason it is “due to fact that the pitching 
motion of the car is shorter and more acute and to the con- 
sequent retarded movement of the trolley wheel." This 
rather complex state of affairs, he explains in his previous 
sentence, is governed by the speed of the cars. Ata high 
rate of speed the effect at the ears is visible, but apparently 
harmless, * corrugations." As the speed gets slower, as in 
climbing a hill, things get more acute, and the result is the 
.ears get corrugated to the scrap heap. Therefore, the slower 
the cars go the quicker the ears go. This is surely some- 
thing for every tramway engineer to ponder over. It is 
horrible to contemplate what must be going on overhead 
when a car i8 creeping along through fog or is slowing down 


to stop. Perhaps the trolley wheel, being so much 
“retarded,” goes round the wrong way, and saves the 
situation. | 


With reference to my own theory of the cause of the wear, 
I would ask “Lineman” to try the experiment described 
in Mr. Tweedy's article, with trolley wheels, ears and wire. 

I would also like to point out to him that, neither grooved- 
wire ears nor the ears he describes for circular wire, offer a 
free path to the trolley wheel. I am well acquainted with 
the latter type, having several hundred under my care. 


, : H. Dudgeon. 
t Stourbridge, December 4th, 1905. 


A Death Trap. : 


I beg to give poor nervous “ Tin-Tack " a little advice, if 
he is still in the land of the living, and his fragile anatomy 
has not been dead-earthed in the meantime through his cruel 
chief's biting- sarcasm, or the H.T. “ juice” having broken 
down his thin-skinned dielectric. 

First of all, I should advise him, if possible, to forsake 
such an awful “death-trap,” and take up some less risky 
oceupation, such as measuring calico or baby ribbon. Should 
he not be able, however, to follow the above course, but be 
forced by circumstances to stay in his chamber of horrors, I 
should advise him to have a good protective suit made on the 
following lines :—The material to consist of two thicknesses 
of }-in. pure Para rubber of an insulation resistance of not 
less than 10,000,000 megohms per cubic millimetre, and 
capable of withstanding his chief' maximum. sarcastic 
pressure x 1,000 x s? for a period of not less than 
500 ampere-hours. The space between the two thicknesses 
to be filled with atmospheric air or senseless vapourings 
(S.V. * T.-T."), so that, if the volts happen to drop, poor 
* 'T.-T.". will not get bruised, and also will be guarded from 
accidental contact with the H.T. bus-bars or such dangerous 
things as “earthed” transformer and switch-cases, metal 
door-knohs and the like. 

i Tin-Tack Hammer. 


[We do not think that any useful purpose will be served 
by a continuation of this correspondence.—Ens. E.R.] 


Christmas Boxes. 


The interesting communication from Mr. Walter Daven-- 
port, whieh was published in your issue of last week, is 
worded in such a peculiar way that one is tempted to ask . 
whether its ingenuousness is intentional or accidental. Are 
we to understand that a genuine attempt is to be made to 


- abolish the pernicious system of Christmas boxes, or are the 


1 


members of the N.E.M.A., who framed the resolution, playing 
with the matter ? As it reads, it appear that applications for 
Christmas boxes will be ignored ; but I think it is within 
the knowledge of all that those presents which are sent out 
in response to applications form a very small percentage of 
the whole. I merely ask this question because there are 
strong doubts whether the members of the N.E.M.A. can 
hang together on a simple matter like this any better than 
they are doing on the question of local exhibitions—or, 
indeed, anything else where there is an opportunity of 
securing an advantage over competitors. No doubt my 
scepticism will call forth a protest ; but I shall be happy to 
hand you privately the names of any recipients of gifts that 
come to my knowledge, as well as those of the donors. 


Index. 


a. 


The Truth about Gas. 


The enclosed paragraph appeared in the Daily Mirror for 
Saturday, December 1st. You will see it relates to high 
pressure gas lighting, and that certain statements (unqualified) 
are made as to its superiority over arc lighting. What are 
the real facts of the case ? 

As a student of electricity I have been trying to obtain 
really reliable information on this point, but a statement 
which is made one week by one side is contradicted the next 
by the other. Have no tests been made by a disinterested 
authority at any time ? 

High Press. 

[The paragraph is headed ** Improved High Pressure Gas 
Lighting at Buckingham Palace." It is well known, how- 
ever, that Buckingham Palace is lighted with electricity ; 
the gas lamps in question are used only ou/side the Palace. 
This kind of misrepresentation has been going on for a long 
time, and is undoubtedly inspired by the gas people. 

It is amusing to read that “The brilliant effect of the 
high pressure gas lighting in the neighbourhood of the arc 
lamps proves conclusively the immense superiority of gas 
over electricity for illuminating purposes.” 

In the neighbourhood of the arc lamps—Borrowed plumes ! 

Why do not the editors of the daily Press, who insert 
such paragraphs, go and see for themselves whether the 
statements that they father are true ? As for reliable, in- 


. dependent tests of both gas and electricity for street lighting, 
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those of Mr. Bradley, City Engineer of Westminster, are 
unimpeachable : and they prove electricity to be the best 
and cheapest.—Eps, E.R.] 


Belfast Tramway Engines. 


In connection with the new Belfast electric. tramways 
we notice that reports have appeared in the Press, which are 
not only misleading to the public, but very detrimental to 
our interesis, and we now take the opportunity of laying the 
facts of the case before your readers. 

The main point at issue is, the running of the engines 
non-condensing. and from the specification issued by V. A. H. 
McCowen, Esq., city electrical engineer, we give you the 
following extracts :— 


Each engine shall be arranged to drive one 1,000-kw. dynamo. 
Tt must be capable of giving continuously the required power for 


its dynamo output, with steam pressure at the stop valve of the 


engine of 170 lb. per sq. in. 

The engines shall be capable of working up to 25 per cent. over- 
load by by-passing steam or other approved means, and the fly- 
wheel shall be sufficiently beavy to deal with momentary over- 
loads of 50 per cent. | 

The engines shall be capable of giving the above duty when working 
condensing with a vacuum of 25 in. 

The following tests will be made :—The engine will be run for 
12 hours continuously, driving its own dynamo at full power. The 
engine shall run steadily, quietly, and without knocking or heating, 
at the specified power and speed. Indicator cards and electrical 
readings will be taken during the run. 

The engine shall also be tested at three-quarter load, half load, 
quarter load and dynamo excited, for steam consumption, both 
condensing and non-condensing ; governor tests will also be carried 
out. 

The guaranteed results shall be filled in on the'attached schedule 
by the party tendering, and it must be distinctly understood that 
the figures given as to efficiency, steam consumption and governing 
are to be guaranteed by the contractor, and shall form part of this 
contract, and shall be the subject of a test. 

The economical operation of the steam dynamos is most im- 
portant, and the figures guaranteed by parties tendering shall be 
obtained subject to a bonus or deduction of £250 per engine for 
every lb. of steam per Kw.-hour, and pro rata for every one-tenth 
part of a lb. of steam below or above that guaranteed when the 
engine is working full load condensing. 

This will be the subject of a test to be carried out in the presence 
of, and to the satisfaction of, the engineer. 


The only other reference as to how the engines are to run 
is in the Schedule of Guarantees, where the steam consump- 
tion is specified at full load, three-quarter load, half load, 
and quarter load, condensing and non-condensing. There is 
no other reference whatever to running the engines non- 
condensing. 

In accordance with the specification, therefore, the engines 
were designed for most efficient running when working con- 
densing. At the same time, the engines are capable of 
working up to full load, and have been running with full 
load and up to 10 per cent. over-load when working non- 
condensing. 

"The main contention between ourselves and the city 
electrical engineer is the length of time the engines should 
run in this way. 

We maintain that we were only called upon to run non- 
condensing in the case of an emergency, such as the break- 
down of the condensing plant. On the other hand, the 
city electrical engineer states in his report to the Tramways 
Committee :—'* I will find it necessary to run them either 
condensing or non-condensing for long périods." 'The reason 
of this is that he now finds that the condensing plant will not 
be ready for some months ; this is due to the fact that the 
pump house for the circulating pumps, which is built on the 
banks of the river, and which is no part of the main contract, 
is not yet completed. 

The engines are completed to carry out the full requirements 
of the specification, but we maintain that it is not advisable to 
run them for long periods with the present valve setting. 
We have pointed out that a slight modification will make them 
suitable for running non condensing for long periods, but in 
that case the valve setting would have to be altered before 
the efficiency could be attained which we have had to 
guarantee when running condensing. 

We may point out that the engines are constructed with an 
automatic by-pass valve worked by the governor, which 
admits steam when necessary into the middle pressure 
cylinder, and are not fitted with automatic expansion valves, 


that a quite unnecessary fuss is being made. 


In the face of this, we maintain that the specification has 
been strictly adhered to, and the reports which bave been put 
out are not only misleading, but are incorrect, and detrimental 
to our interests. 

Fairbairn, Lawson, Combe Barbour, Ltd. 
BRANCH: COMBE BARBOUR. 


London, December Ath, 1905. 


9 

[In view of this statement, our impression is confirmed 
As mentioned 
in our * Tramway Notes” last week, there appears to be no 
ground for withholding the complete service of cars until 
next February—at any rate, so far as the engines are con- 
cerned. Is there some other reason, not stated, for the general 
manager's action ?—Eps. E.R. ] 


Regenerative Control. 


I have no desire to use so much of your valuable ink and 
paper—that I am writing to you again is Mr. Raworth’s 
fault, not mine. 

I have used every means to raise myself out of the Stygian 
darkness into which Mr. Raworth has consigned me, and 
have even gone so far as to devour a reprint of the 
voluminous, but somewhat one-sided, correspondence which 
has been passing between that gentleman and the publisher 
of one of your contemporaries. As a result, I regret to 
report that, like the whale mentioned by Mr. Raworth, | am 
suffering from indigestion. 

I am quite convinced, however, that regenerative control 
will be the only system used in the next world—only there 
will be no more self-induction, neither heating nor 
sparking. 

Mr. Raworth asks me to say what facts he has left 
unpublished, which is exactly what I have been asking him. 

: I have, however, already ventured to indicate the presence ' 
in his system of several sample niggers, whom, however, he 
does not seem to welcome very warmly. 

May I enumerate the chief points with information obtained 
and comments thereon ? 

1. Speed on Hills.—AÀ shunt motor pounds uphill at full 


- speed, and takes an overload while working at minimum 


field. 
If any confirmation is needed, it is given by Mr. Raworth’s 


.own figures of the awfuP overload forced cn his motors by 


the * shoulder of mutton” hill. Yet this point, curiously 
enough, is claimed as an advantage by the supporters of the 
System. l ) 

Mr. Raworth himself occupies a good deal of space in the 
series of love letters referred to, in proving the obvious fact 
that at a high speed a shunt motor can be made to take more 
load than a series motor of corresponding winding. 

Of course, the series motor is not such a fool as to overload 
itself while running with weak field, but, like the British 
workman, the more it has to do, the slower it does it. 

Mr. Raworth is triumphant because his motors do not 
spark under their ill-treatment. 

I fully believe that the reason why he has not found 
himself in a hole yet from this cause, is given by himself in 
letter No. 7 of the above-mentioned series, where he says 
that the horse-power of motors usually fitted is altogether 
ercessive. At Southport he actually used one small series 
motor in place of the fo larger motors advised. 

2. Size of Motor —This is partly covered by the above. 

Mr. Raworth objects to my resulta, which, he says, are the 
faults of the designs used. 

No doubt the actual figures will vary slightly with the 
design, but the main relation will hold, as this depends on 
first principles. 

But first principles, like poached eggs, are indigestible 
when served alone, for which reason I gave them a solid 
foundation to sit on. 

I quite realised that Mr. Raworth overruns his shunt for 
starting, to get the extra amperes-turns corresponding to 
those given by a heavy starting current in a series motor. 
My comparison was at normal load and speed, so that this 
point does not affect my comparison, which I maintain is 
quite fair. 

The temperature rating is, of course, at full load, for 
which condition the windings of both motors should be 
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designed, and in neither motor will the field be saturated, or 
the extra ampere-turns at starting would be of little use. 

The **error" into which Mr. Raworth falls is comparing 
a satisfactory shunt motor with a series motor, of which he 
gives no particulars, but which is probably much too larye 
for its work. 

8. Self-induction of Shunt.—This little nigger is shrivelled 
up by a stroke of the pen. 

The self-induction of an extra heavy 500-volt shunt has 
no more terrors. 


This is curious, considering that Mr. Raworth tells us in > 


letter No. 9 of the above-mentioned series that the field is 
fully excited before the power (armature) circuit is closed. 

In conclusion, I may say that I have no animus against 
shunt control, which I always advocate for suitable cases or 
against dynamic braking, and which I have used with excellent 
results for various purposes. 

I have no wish to kill Mr. Raworth’s goose, which I hope 
may lay him many a golden egg—but I strongly object to 
calling it a swan. | 

Crane. 


P.S.—Since when have shunt motors been self-exciting ? 


Lead-Covered Wire. 


Re lead-covered wires, pressure of other matters has 
prevented me replying sooner to the question asked in your 
issue of 17th ult. by Mr. N. G. Payne. 

He admits the possibility of electrolytic action taking 
place, but says, “inasmuch as, should this occur, the 
current will flow from the tron /o the lead, it does not appear 
that the lead covering will be damaged by it." The italics 
are mine. 

Now, in this statement, Mr. Payne is right, and at the 
same time he is wrong, for the current will flow from iron to 
lead at the points of artual metallic contact, but (and it is a 
most important but) from lead to iron through the 
electrolyte. 

I have never analysed the condensed moisture inside a 
conduit, but assume that it is most likely to contain sodium 
chloride and ammonium chlorwle, and in both of these 
solutions lead is electro-positive to iron. In dilute H,SO,, 
iron is electro-positive to lead, but this is an unlikely 
electrolyte to find inside an iron pipe laid in the ground. 

Mr. Payne cites the example of a prominent firm of cable- 
makers to disprove my contention. Well, or course, I know 
such things are done—and done successfully, too, at times— 
but because a ** Blondin " walks half-a-dozen times a day 
across a tight-rope in mid-air, such a feat docs not convince 
me but that it is safer for the average mortal to walk on 
lerra-firma. 

And, probably, did we fully know the circumstances, those 
cable-makers carefully considered all the local conditions 
before recommending such a method ; and can Mr. Payne 
tell us whether the cables were sheathed with steel wire 
armouring ? 

John D. Mackenzie. 

Glasgow, December 4th, 1905. 


Re L. M. Waterhouse and the Patents ‘Acts. 
Patent No. 28,632 of 1903. 


May we add to Messrs. Glynne, Jones & Co.’s letter, that 
our case against Waterhouse's patent was supported by 
Messrs. Astbury, K.C., and J. C. Graham as counsel, and 
Messrs. Dugald Clerk and C. E. Lugard as experts, and 
found acceptance with so experienced a judge as Mr. Justice 
Buckley. 

i The Metallic Seamless Tube Co., Ltd. 


A. E. Evans, Secretary. 


Birmingham, December 5th, 1905. 


| | What is a “ Kilo”? 

Glancing down the “Situations Wanted” columns of 
your current number, would that I had a berth to offer 
5,271, whose opinion would certainly carry much weight— 
or does the 3,000 refer to the capacity of the station? If so, 


what an opportunity for tariff reform; why has no one 
thought of it before—electrical energy dispensed by the 
gramme ?! 

W. A. B. 


~ — e —— — ——— 


[* Rennet” has omitted to send his name and address, — 
Eps. E.R.] 


REVIEWS. 


Aecumulalori Elettrici, By Dr. V. Luccuiwr.. Milan : 
Editori della Biblioteca di Elettricità. Price, lire 3. 


On opening this book one finds that the original work of 
Volta is mentioned, and the history of accumulators carefully 
gone into from the earliest experiments in 1800. To record 
the numerous developments from that date to the present 
time occupies practically one half of the volume, consisting, 
with an apperdix, of 456 pages. 

The historical portion starts with the discovery of 
Nicholson, in 1800, that water was decomposed by passing 
electricity through it. In 15801 Gautherot found that a 
reverse current was established when the poles of his volta- 
meter were reconnected. Erman, of Berlin, and Ritter, of 
Jena, are also mentioned amongst the early experimenters ; 
to the latter is attributed the honour of christening the 
apparatus ** secondary battery," whilst his researches included 
the formation of plates of most of the common metals :— 
gold, silver, platinum, iron, copper, &c. The author, how- 
ever, reserves to Gaston Planté the merit of being the first 
to undertake a vigorous rescarch with the object of arriving . 
at a practical result, and deals fully with the more rapid 
formation process introduced 20 years later by Faure. 

In thus picking out a few of the names mentioned in the 
early part of the book, scant justice is done to the author in 
the labour that he bas undertaken in collecting and recording 
very fully the early stages of the accumulator. 

Whilst following further the developments of the Faure 
process, one is seriously led to consider whether the present 
day inventors and designers of motor-car radiators might 
not profitably study the numerous dodges introduced to im- 
prove the surface and weight proportions of the lead plates, - 
of which Dr. Lucchini gives so many examples. 

The second part of the book is concerned with the theory 
of lead accumulators. The reader is. however, left to digest 
these numerous theories of English, Continental and 
American scientists for himself, with little aid from the 
author. <A judicial summing up of the separate theories 
would have made this part of the book more complete. 

The third part deals with technical points, being divided 
under different branches into ten chapters. | 

In the chapter on * Raw Materials," a table is given 
showing that a good sample of lead contains only 0:012 per 
cent. of impurity, made up as follows :—Antimony, 0:004 
per cent. ; bismuth, 0°00! per cent. ; copper, 00017 per 
cent. : silver, 0:0005 per cent. ; zinc, 0°0005 per cent.; 
iron, ("0009 per cent.; and cadmium, 0:0004 per cent. 
Other data are given in sufficient detail to enable a very 
exact specification to be drawn up as to the “ precise " class 
of lead required. Several methods are given by which 
manufacturers of lead (chiefly German) conduct their 
refining operations; sulphuric acid is dealt with from 
manufacture to use; the distillation of water is also con- 
sidered. 

The types of plates are divided into two classes—(a) plates 
with a finely-divided surface (translating literally ** nervous ” 
plates), or of the grid pattern, and (5) the assembling of 
strips or wires of soft lead, as in the Blot and other cells. 
The negative plates are usually made in the same way for 
either type. The furnaces and presses used in the manu- 
facture of the plates are described and illustrated, as well as 
the various accessories ; also the methods adopted to cause 
the litharge to adhere to the supports. 

The formation of the plates is dealt with in the next 
chapter, under the sub-headings—Planté process, electro- 
chemical process and chemical process. The object being to 
cover the plate evenly with a layer of peroxide of lead, the 
Planté process is condemned as being very lengthy and costly, 


one oriother of the alternative methods being now usually 
adopted, with electrolytes of exact Proportions and under a 
careful system of regulation. 

Subsequent chapters deal with the arrangement of plates 
in the cells; the erection of cells, including a description of 
the hydrogen and j 
generating apparatus for burning together the connections ; 
charging the batteries, dynamos, regulators and automatic 
switches, but omitting the mention of any system of boosting 
or automatic regulators ; the value of accumulators to an 
installation, showing how in some cases they may be used in 
conjunction with a dynamo driven by wind power and giving 
numerical examples of the correct size of battery to uge under 
various conditions ; special applications of accumulators, for 


The appendix deals with the practical application of 
accumulators in Italy, including a description of the large 


traction with 
analysing sulphuric acid, lead 
and other materials employed, with the means to he adopted 
to identify any impurities, and i 


people engaged in the manufacturing processes, 

Dr. Lucchini has evidently compiled rather than. written 
the work. That he has taken i 
the material there can be little doubt ; there is muc' to be 
learned from it by manufacturers as to what their opponents 
are doing ; not only in one particular country, but in all the 
more important, centres, | 


———— 


British Progress in Gas Works’ Plant and Machinery, B y 
C. E. BRACKENBURY. (Vol. III. of « National Engi- 
neering and Trade Lectures.” Edited by Ben H. 
Morgan.) London: Archibald Constable & Co. 1905. 
Price 6s. net. 


This volume, of 105 pages, treats the gubject of machinery 
for gas works’ plant under the following heads .— 

Origin of Gas Lighting, Coal Storing, Retort Houses and 
Benches, Retort Stoking Machinery, Inclined Ret>rtg Coke 
Plants, Condensers, Exhausters, W 
Station M eters, Gas Holders, Station Governors, Water Gag 
Plant, Gag Appliances, By-product, and Conclusion and 
Summary. 

To these is added :—À Classified List of British Gag 
Engineering Literature, (1) Earlier Books and Pamphlets, 

2) Later Books and Publications, (3) Students’ Books, 
followed by a Classified List, of British Firms Interested in 
the Manufacture of Gas Works' Plant. 

The work contains 113 excellent illustrations, prepared 
from photographs and drawings. 

In dealing with the question of the original discovery, the 
author is‘ unable to decide between Dutch Minkelers 1784, 
French Lebon | 786, or British Murdoch 1792, but claims 

ion’ credit for the practical 
ing. The lecturer 


gas works 
In dealing with the 
Hone patent grab, of which the Gas 
Light and Coke Co., London, hag over 100 at its 
different Stations, is said to gave 43d. pe 


Some cases this cost is reduced to Id. In regard to retorts, 
a recent change is shown by an illustration of the first, prac. 
tical setting of vertical retorts, the advantages of which, or 
otherwise, will only be proved after a lapse of time. 
Referring retort-stoking, 
West's rmodern combined drawing and charging machine 


_ worked by compressed air is quoted as marking a good step 


forward. | 
From the inclined retort as suggested by M. Coze, in 


terested in the gas machinery trade, even the man-in-the- 
street would find much to interest him in a perusal of the 
condensed information given, while the object of the pro- 
moters of the lectures is amply fulfilled by the careful and 
complete manner in which the subject has been dealt with. 


_—_— — — 


The Mechanical. Handling of Material. 
London : Crosby Lockwood & Son. 
net. 


By G. F. ZIMMER. 
1905. Price 25s 


Mr. Zimmer is a specialist in the construction of appli- 
ances for the handling of grain, ore and coal, and the book 
under review ig a compilation of notes taken during the 


immediate concern of the station engineer, dealing as it does 
such diverse goods ag 


most exigent problems of the power house, and the informa- 
book contains on this topic will be found to 
of much value. 

The book is divided into four main sections :—the con-. 
tinuous handling of material, the intermittent handling of 
material, loading and unloading devices, and miscellaneous 
operations and appliances. 
first, and the respective merits of worm, push-plate, band, 
or vibratory), or tilting-bucket 


with light railways and aerial Topeways are discussed, and 
the electro-technical reader is tempted 
normal course: of study by the Interesting descriptions and 


, illustrations of coaling at sea by means of aerial cableways. 


In the third section we have an admirable array of dis- 
charging apparatus— such ag gki Ips. 
The man in charge of the black gang in an electricity works 
must sigh for some of the machinery that unceremoniously 
seizes a coal truck by the hinder 
to disgorge its contenía Without loss of time. 


of managers of large coal-consuming plants, —__ "i 

" Detailed criticism of such a book ig impossible in these 
pages, as the design of each machine can only be judged by 
| The construction- of such 


machinery ig largely a matter of attempt and axperienoe, 
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theory only providing a means of attacking the central 
problems. In giving us this book describing so many suc- 
cessful designs, therefore, Mr. Zimmer has inost valuably 
contributed to the mitigation of the lot of the power house 
designer, which is usually not a happy one. Indeed, were 
it not that every conveying plant has to be adapted to local 
conditions, we should be inclined to think that Mr. Zimmer, 
by the care and completeness displayed in publishing the 
results of his and others’ experience, had given his occupation 
away. 


THE FIXATION OF ATMOSPHERIC 
NITROGEN. 


IN a recent number of Le Genie Ciril, M. A. Boileau has 
published a survey of the methods that have been proposed 
for converting the nitrogen of the atmosphere into cyanides 
and nitrates for employment iu agriculture and chemical 
industry generally. Neglecting the processes he describes 
which are not of an electrical character, we have extracted the 
following particulars from his article. 

Caleium. Cyanamide and Cyanides—The German patents 
controlling the manufacture of. calcium cyanamide are held 
by Drs. Frank and Caro, and are being exploited by a Derlin 
company, in which Messrs. Siemens & Halske and the Gold 
und Silber Scheide-Anstalt, of Frankfort, are concerned. 
The original process consisted in raising powdered barium 
carbide to redness in a muflle furnace, and passing a current 
of nitrogen over it. "Thirty per cent. of the carbide was 
thus converted into cyanide, and the rest into cyanamide 
with separation of carbon, the product containing about 
11 per cent. of nitrogen when the original carbide was 
80 per cent. pure. On fusing the mass with soda, the 
cyanamide was converted into cyanide; and on lixiviating 
the melt a crystallisable solution of sodium cyanide was 
obtained, together with a precipitate of barium carbonate 
which was ready for conversion into carbide in an electric 


. . . ^ 
furnace. The various operations involved a loss of about 


14 percent. of the nitrogen. The next step consisted in 
working with calcium instead of barium salts. In this case 
calcium cyanide was not obtained, but solely the cyanamide ; 
and the latter, unlike the corresponding barium compound, 
was fit for immediate employment as a fertiliser. A carbide 
of 75 to 80 per cent. purity was heated in an electric or 
mute furnace, and treated with nitrogen, of which it 
absorbed 85 to 95 per cent. of the theoretical quantity, 
yielding a black mass containing lime and carbon, and from 
20 to 23°5 per cent. of combined nitrogen. The product 
was next fused with common salt, when it was converted 
into cyanide, and contained from 90 to 95 per cent. of the 
nitrogen originally fixed. Erlwein has stated that this pro- 
cess gives a cyanide of 30 per cent. strength without any 
purification, which is quite fit for gold extraction. 

At the present time a more economical method, avoiding 
the preliminary preparation of any carbide, is used, lime 
and carbon being heated in presence of nitrogen in an 
electric resistance furnace. The product is calcium cyana- 
mide as before, and it is now worked up in a variety of 
ways. On treatment with water the calcium cyanamide is 
converted into the crystalline dicyanamide (dicyandiamide) 
containing 66 per cent. of nitrogen. If the latter is fused 
with sodium carbonate, it is converted into sodium cyanide, 
some ammonia is given off which can be absorbed in sul- 
phuric acid so a8 to obtain ammonium sulphate, and a sub- 
limate of- polymerised cyanamides is left which can be fused 
again with a subsequent batch. The sodium cyanide is 
white, crystalline, and very pure ; and its manufacture in 
this way avoids the inconveniences accompanying the evap- 
oration of an aqueous cyanide-liquor. The crude calcium 
cyanamide contains between 14 and 22 per cent. of nitrogen ; 
the yield is 1,250 kg. per electric H.P.-year. The details 
given by Boileau as to the employment of calcium cyanamide 
as a fertiliser have already been published in the ELECTRICAL, 
Review. The value of cyanamide (itself), and of dicyana- 
mide as fertilisers have not yet been fully established, 
according to Boileau ; but it should be recollected, he says, 
that by simple addition of a molecule of water cyanamide 


yields urea, and, by heating under pressure with water, gives 
ammonia, like the calcium compound. It is also con- 
ceivable that they may prove useful in chemical synthesis— 
in the preparation of alkaloids and albuminoids, for example. 
By combination with sarcosine, cyanamide yiclds creatine, 
a substance which exists in muscular tissue. 

Nitric Acid. and Nitrates —Boileau then proceeds to 
discuss the manufacture of nitric acid and nitrates by 
submitting air, or air duly enriched with oxygen, to the 
action of the electric discharge. After referring to early 
experiments and investigations, he goes on to describe the 
apparatus employed at Jersey City by the Atmospheric 
Products Co., who are ‘ operating” Bradley & Lovejoy's 
patents, and who use a direct current. The apparatus itself 
consists of a vertical iron cylinder revolving 500 times per 
minute. Connected to the positive pole of the dynamo 
throngh its spindle, this cylinder carries 23 horizontal rings 
of brass, each ring being fitted with six small metallic pro- 
jections covered with platinum points. The cylinder 
revolves inside a case, which is provided’ with an equal 
number of projections connected to the negative pole, and 
insulated in porcelain, except at their ends, where they 
terminate in depending platinum points. The current is 
derived from a 45-Kw. dynamo, which gives an average 
current of 0°75 ampere at 8,000 volts, but can be urged till 
it delivers “several amperes” at 15,000 volts. Thus the 
current makes 185 ( ? 138) ares, the circuit being opened 
and closed 50 times per second, each arc receiving 0:015 
ampere. The total number of arcs is therefore 6,900 per 
second, and the duration of each is sg} ath of a second. 
The interior of the apparatus is coated with an asphaltum 
varnish to protect it from corrosion, and it is maintained at 
a temperature of about 80? C. The air is dried by means 
of calcium chloride before entering the reaction chamber, 
and quits it for a coke tower, which is supplied with water or 
a solution of soda according as acid or salt is required. In 
the latter case a mixture of nitrite and nitrate is obtained, 
from which 65 grammes of nitric acid (HNO,) per H.P.-hour 
can be recovered. The plant in actual operation is said to 
be of 2,000 H.P. 

In the Kowalski and Moscicki process, an alternating 
current of 0°05 ampere at 50,000 volts is employed in an 
apparatus resembling the last, but fitted with dischargiug 
points of aluminium 20 em. apart. The yield of nitric acid 
is stated to be about 53 grammes per Kw.-hour, but it can 
be increased by enriching the air with half its volume of 
oxygen. An important improvement can also be effected bv 
increasing the electric pressure to three or four times 
the figure mentioned, multiple electrostatic condensers being 
employed for that purpose. According to Brandt, ] Kw. 
will actuate 13 Noc electrostatic machines of six plates each, 
and, grouped in batteries, these will produce 50 to 5% 
grammes of nitric acid per hour. | 

Boileau next describes the apparatus constructed by 
Birkeland and Eyde, of Christiania, on lines that have 


already been traversed. He remarks that their process has 


the economical advantages of permitting the employment of 
powerful arcs, whereas.in those previously discussed the 
energy of each arc must be reduced as much as possible. 
A b500-kw. Birkeland apparatus will work for several 
hundred hours without injury to the discharging points, so 
that they can be constructed of iron or copper. Moreover, 
the dimensions of the apparatus are such that it can be 
cooled with circulating water. The yield of a Birkeland 
apparatus is 900 kilogrammes of nitric acid per Kw.-year. 
Roeber has proposed a modified system of construction, in 
which the effective surface is increased by causing the succes- 
sive arcs to occupy a spherical space instead of a disk. 
Boileau sums up his study of the electrical processes for 
oxidising atmospheric nitrogen as follows :—One of the dis- 
advantages of these processes i8 that they yield a mixture of 
nitrites and nitrates, and as the former are harmful to 
vegetable life, the products are not suitable for agricultural 
purposes. They might be made so by a complete oxidation 
of the nitrite, but on a large scale this operation does not 
work well. An absorption of the vapours by water so as to 
produce a 55 per cent. nitric acid is practically possible, but 
the plant would doubtless be too expensive to allow the pro- 
ducts to be sold for manures ; and, moreover, it is not quite 
certain that the proportion of nitrites could be sufficiently 


E 


024 THE ELECTRICAL REVIEW. [Vol. 57. No. 1,463, DECEMBER 8, 1905. 


reduced. The manufacture of explosives is the Second most for him, and he had been paid. As for the apprentices, he never 


, es e o d. . agreed to any such suggestion as was now put forth. The 
Important application of nitric acid; but that industry apprentices had no claim against him (the liquidator), Their 
requires à very concentrated acid, whereas electrical nitric claims for unexpired time might have been proved in the liquida- 


acid has a Strength of 55 per cent. at the highest. Thus it tion of the company. It was very doubtful whether they would 
remains to be Scen whether à concentration of electrical acid have got anything, and it was very doubtful whether the creditors 


. "el > . would get dividend at all. Neale had given him some assist. 
from 108 original strength to that, of 68 per cent.—1.¢., to a Min and if the Court cared to deduct, Say, 5. he had no oenm 
specific gravity of l'114— would not destroy the apparent — But to Taise a set off for £140 was ridiculous. 
cconomy of any electrical method of preparation. The Judge LUMLEY SwrTH said it was quite clear that the claim of the 
electrical manufacture of a fertiliser (calcium cyanamide) uie. big kc qnt Neg pens poids o ping E 
and of cyanides fit for employment In industry, on the other M Le He would allom £7 10s. forie voa 
hand, is already an acccomplished fact. Neale did in helping the liquidator, and judgement would be given 

As M. Boileau returns the yields of the different Processes for the plaintiff Company for £65 (less the £7 10s.), and costs. 


he describes in different units, it may be convenient to reduce 
them all to kilogrammes per horse-power-year of 8,760 ———— — —— 


,, Total Kilogrammes of TURNER v. PorrERIES ELECTRIC Traction Co. 
Product. kilogrammes. combined N. 
CmdeCaCN, 000 1,250 175-275 AT Hanley County C , 
, y Court on November 29th, Geo. Turner and his 
HNO,, Bradley ose Ps hos 969 126 5 wife, of Longton, sued the Potteries Electric Traction Co., Ltd., for 
HNO” PLE 2s "i ub d e £100 damages sustained through the death of their son, whose death 


was alleged to have been caused through the negligence and care- 


Was on June 28th riding on the back of a cart, when he jumped off 

Les and was knocked down and killed by a tramcar travelling in the 
Opposite direction. The Judge held that there had been con- 

tributory negligence on the part of the boy, and he found for the 


defendant compan ; 
LEGAL. iid 
| 
IN re LETTERS Parent No. 14,006 or 1908, GRANTED To : 
J. N. ALSOP, AND THE PATENTS, &c., ACTS. HOLLAND v. Ryranns Bros, 
——— AT the Liverpool Assizes (Nisi Prins Court) last week, before Mr. 
(Conchuled from page 878.) Justice Bray and a special jury, Phillip Holland, trading as Winn 


and Holland, merchants, Montreal, Canada, sued Rylands Bros., 


AT the conclusion of the arguments of Counsel, judgement was quantity of telephone wire which it was alleged was defectively 
reserved. = ii: galvanised. Mr. T. G. Horridge, K.C., and Mr. Keogh (instructed 


Wednesday, until after judgement was given in the above appeal. Warr & Wimshurst) represented defendants. Defendants denied 
aoe E PP the alleged breach of contract. 'The hearing occupied four days. 

ee rom a report in the Liverpool Post and Mercury it appears. that 

plaintiffs contracted for defendants to supply them with 150 tons of 

SOUTH-WESTERN ELECTRICAL, Co., LTD., v. Nr ALE. telephone wire to meet an order of the Bell Telephone Co., of 


‘Canada. When the first instalment of the wire arrived at Montreal 
Ix the City of London Court, on Monday, before J udge Lumley plaintiffs said it was not properly galvanised and was not accord- 
Smith, K.C., an action was brought by the plaintiffs, of Palace ing to description or of merchantable quality. The wire was, 
Terrace, Fulham, to recover the sum of £65 against Mrs. M. J. therefore, rejected. Expert evidence Was adduced to Support 
Neale, Pepys Road, Wimbledon, the price which she had agreed to plaintiff's contention that the wire was not satisfactory according 
pay for certain assets of the Company. Mr. Romer Macklin to tests they claimed they were entitled to apply. 
appeared for the plaintiffs, and Mr. Clarke Hall for the defendant. Mr. W. F, Taytor, K.C., for the defendants, said what the 
he claim was admitted, but the defendant raised a set off of plaintiff was insisting upon as against the vendor in England was 
£141 18s. 9d. Mr. Hall said that the defendant’s husband was an the right to damages specifically on the ground that he, by his 
electrica] engineer, and in 1903 he was carrying on business ag the contract, had a right to reject the wire as not being equal to the 
South-Western Electrical Co. He sold the business to a company, agreement. To give him such a right it ought, as a matter of 
and he remained managing director of it. The business was not a business, to be made clear between the parties to the contract that 
very flourishing concern, and in December, 1903, the sheriffs came there was some condition which the vendors had to fulfil, so that 
in and the assets of the company had to be sold. On January, they might clearly understand what it was. The case for the 
1904, the company went into liquidation, and a Mr. Peebles was defendants was that there was no such contract between tho two 
appointed liquidator, bro tem. ^ Mr. Salomon was afterwards parties as put upon the defendants the obligation that the wire was 
appointed, and he was bringing the Present action on behalf of the to pass tests which had been insisted upon by the plaintiff. Messrs. 
company. Mr. Neale, the managing director, was madea bankrupt. Rylands were never put under the obligation, and never undertook 
As Neale was the man who knew most about the company’s busi- the burden of sending the wire to pass particular tests which had 
ness, it was desirable to Save the goodwill of the concern as far ag been referred to. The galvanising was not imperfect, and the wire 
that could be done, the intention being to float a fresh Company out was perfectly fit in the Sense that it was good for the purpose to 
of the ruins of the old. Neale acted partly for the liquidator and which the contract related. 


partly in managing the business for his Wife, who had taken Considerable evidence was given to show that the wire was 
over the business from the liquidator. That was at the premises of properly galvanised. 
the defunct company. That arrangement went on for some time, His Lorpsurp submitted to the jury the following five questions 


Neale receiving two guineas a week from his wife. It was then of fact upon which they were to find :—(1) Did the plaintiffs make 


of the company, Subsequently, it was arranged that instead of and judgement ? (2) Was the wire reasonably fit for such purpose 
paying Mrs. N eale, the liquidator should set the payments off the (a) at the time it was loaded on board the barges at Warrington, 
£65 which Mrs. Neale had agreed to pay for the business which she and (5) at the time it was loaded on the ss, Dominion at Liverpool? 
bought back from the liquidator. Those payments were now set-off (3) Was the wire of merchantable quality ? (4) Was the wire of a 
the plaintiff company’s claim. Defendant was also setting off other quality equal to that which had been supplied by the defendants to 


paid £30 premium each, and one £40, They had still about three (5) Were the coils substantially defective—he meant in accordance 
years to run, and it was arranged that, instead of the liquidator with the contract—owing to their consisting of more than one 
paying the apprentices the proportionate amounts due to them at piece of wire? 


the time the company broke up, Mrs N eale should take over the The jury retired to consider their verdict. 
apprentices, and that she should be credited off the £65 with the When the Court ad journed on Friday night the jury, after two 
sums the apprentices would otherwise have reccived from the hours’ deliberation, had failed to find unanimously upon five ques- 


liquidator. It was obviously a beneficial arrangement for every- tions which had been submitted to them by the judge. Three out 
body that the apprentices should be continued in the service, Then of the five questions had been answered in favour of the plaintiffs, 
the defendant had had to pay rates and taxes which she also now whilst one had not been answered at all. 
desired to set-off the plaintiffs’ claim. On Saturday, according to the Liverpool Daily Courier, Mr. 
Mr. GEORGE NEALE was called, and he said the arrangements HoRnipoz, K.C., for the plaintiffs, said he was quite content with 
relied upon by him were made with the liquidator's clerk, Speigel, the jury’s findings ag they stood, and upon them he asked for judge- 
He had lost over £900 by selling the business toa company, ment for his clients. 
In answer to the set-off, Mr. SALOMON said Speigel had no Mr. TAYLOR, K.C., for the defendants, said he had no comment 
authority to make any een Spoken to. He had left his to make, 


eted some electric lighting contracts - His Lonpsur then gave judgement for the plaintiffs, 
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BUSINESS NOTES. 


Sawing Machines.—Messrs. EDWARD G. HERBERT, 
LTp., of Manchester, have in hand for the Admiralty three full- 
automatic circular sawing machines for cutting brass and copper 
bars and tubes up to 3 in. diameter. These machines feed the bar 
forward, and make successive cuts automatically. Other orders 
from the Admiralty include a “Git” sawing machine for gun-metal 
castings, and two No. 3 eccentric sawing machines for cutting stcel 
bars, &c., up to 20 in. x 12in. Messrs. Herbert have also received 
a repeat order for an eccentric saw for the Ordnance Department, 
Woolwich Arsenal, and have in band one of these machines with 


independent motor drive for the London County Council Tramways. ` 


Several illustrated lists of various sawing machines have been 
issued by the firm. | 


Belgium.—The last order for insulated rubber cables 
for the State Railway of Belgium was given to Messrs. JOHNSON 
AND PHILLIPS, Lrp., through Mr. Douglas Wells, M.LE.E, of 
Brussels. 


Cowans's Contracts.—The following orders have been 
recently received by Messrs. Cowans, LTD., of Salford :— 

ADMIBALTY.— Main switchgear for dynamos and circuits for H.M.S. Eritannia, 
Hibernia, Warrior, Africa and Creasy. 

GrEFNOCK.—Feeder switchboard. 

Great WESTERN RaiLway (per Electric Construction Co., Ltd.).—Thirteen 
sets alternating-current Andrews's discriminating apparatus. 

ADMIRALTY.—Main switchgear for new battleship H.M.S. Dreadnought. The 
reverse-current devices are to be Andrews's patent '* Manchester’ type direct- 
acting circuit breakers. 

BourRNEMOUTH.—Equipment of three additional alternating-current generators 
with Andrews’s patent discriminating cut-outs of the inductive balance type 
previously supplied. 


Warning to Contractors.—Complaints have been made 
that the following fraud has been lately perpetrated. A gentlemanly 
man called on a firm of builders and, after having asked them for 
particulars for a large job, asked them to recommend a firm of 
electrical contractors, and induced them to write down the name on 
their own letter paper as an introduction. Armed with this he 
called on the contractor and, after having made arrangements for a 
meeting at his country house, discovered that he had left his purse 
behind, and as his bank wassome distance off, “could he borrow a 
pound or two until the date of meeting?” The money having 
passed, no more is heard, and on writing to the address given the 
letter is returned through the Dead Letter Office. If any of our 
readers have already been victimised, or if such a caller should turn 
up, please ring up the office of the Association and the hon. sec. will 
give full particulars. We understand there is also a consulting 
engineer going round with bogus specifications and forged orders, 
and getting money on loan to be repaid when he obtains his fees. 
The hon. sec. can give full particulars of this also.— The Electrical 
Contractor. 


Japanese Cotton Mills.—Special Agent Crist, of the 
United States Bureau of Manufactures, in a report published 
by the Department of Commerce and Labour, says, according 
to tbe Electrical World and Engineer: "In view of the past 
favour which the output of Japanese cotton mills has met both here 
and in China, there isa strong tendency to turn to England to 
obtain the equipment for the enlargement and modernising of the 
cotton-weaving industry. This should be a fine opportunity for 
American manufacturers of spinning, weaving and power machinery 
to obtain a large share of this if they will send out expert men able 
to thoroughly demonstrate the economy, efficiency and simplicity 
of their machines. The situation is being closely watched by 
American importing houses having branches in New York, and there 
is a strong belief that steam turbo-generators, which are looked 
upon with high favour by the Japanese, with electric motors adapted 
to running looms or spindles in numbers of eight or ten, will meet 
with success. "The engineer of the American Trading Co. informs 
me heis making a close study of this question, and that manu- 
facturers of steam turbo-generators, motors or dynamos can obtain 
full information in regard to this matter by corresponding with the 
New York office of that company. I am also informed that this 
particular matter is being closely watched by representatives of 
English and German concerns." 


A New German-Austrian Combination.—A scheme 
is being promoted which will have the effect, on completion, of 
reducing from three to two the number of large firms engaged in 
the electrical engineering trade in Austria-Hungary. The first 
group is the Austrian Siemens-Schuckert Works Co. which was 
formed a year or two ago, while the second relates to the projected 
establishment of a community of interests between the Austrian 
Union Electricity Co., which is closely associated with the Allge- 
meine Co., of Berlin, and the firm of Ganz & Co., of Buda-Pesth. 
It is understood that negotiations on the subject have been pro- 
ceeding between the two companies for some time past, and repre- 
sentatives of the Allgemeine Co. have also participated in the 
deliberations. The scheme proposes the complete severance of the 
electrical engineering department of Ganz & Co., and its trans- 
formation into an independent company. The majority of the 
shares in the new concern will be held by Ganz & Co., while either 
all or a portion of the remainder of the shares will be taken over 
by those interested in the Union Co. On the other hand, the firm 
of Ganz & Co., or the Hungarian Credit Bank, will acquire a block 
of shares in the Union Co. In addition to these financial inter- 
changes, the scheme provides for the division of markets between 
the Union Co. and the new (Union-Ganz) company, and the mutual 
utilisation of experience and new inventions. | 


A City Electrical Exhibition,—The Charing Cross, 
West End and City Electricity Supply Co., Ltd., has recently 
opened a permanent exhibition at 85, Fenchurch Street, E.C., for 
practically demonstrating the uses to which electricity may be put. 
The exhibition room has an area of over 5,400 sq. ft., and shows 
electric motors, driving machines of many types as used in London, 
also electric cooking and heating apparatus, starting devices, photo- 
graphic and other arc lamps, Nernst and tantalum lamps, &c. The 
exhibition is open daily from 10.30 to 4 p.m. This should be a 
useful means of educating and persuading possible consumers. 


Milan International Exhibition Commission.—A 
meeting of the British Commission for this Exhibition was held at 
the offices of the Commission, Oxford Court, Cannon Street, E.C., on 
30th ult., when Sir Albert K. Rollit, M.P., President, was in the chair. 
TheCommission discussed certain points which had arisen in regard to 
restriction on the admission of British goods intended to be shown 
in the Working Hall of Industrial Arts and the Decorative Arts 
Section of the Exhibition, and instructed the hon. Executive 
Commissioner to proceed to Milan to interview tho Exhibition 
authorities there, with the object of discussing necessary modi- 
fications in the interpretation of the regulations by the Italian 
authorities. A number of gentlemen were elected on the Commis- 
sion, including the Rt. Hon. the Earl of Glasgow, G.C.M.G., &c., 
Sir Philip Watts (the Admiralty), Sir Alexander Binnie, Sir 
Thomas Wardle (Leek), and representatives of the Manchester 
Society of Engineers, the Iron and Steel Institute and the British 
Chamber of Commerce for Italy (Genoa). The Commission 
appointed '" Executive" and “Juries” Committees, and approved 
the Finance Committee previously formed. Arrangements were 
made for the representation of the Commission in Milan. The 
Hon. Executive Commissioner made a general report as to the 
number of exhibitors already enrolled, and a resolution, passed by 
the Leeds Chamber of Commerce on November 28th, stating :— 
“That the question of participation is worthy of consideration by 
the manufacturers of Leeds and district,” was read; also com- 


. munications from the Sheffield, Blackburn, Wolverhampton, Bir- 


miogham and other Chambers of Commerce. 


Books Received.—‘ Machine Tools.” By Thos. ! R. 
Shaw. Manchester: Scientific Publishing Co. 15s. net. 

“ Report of the Locomotive Committee on Standard Locomotives 
for Indian Railways.” Engineering Standards Committee's Report, 
No. 5. Second issue. London: Crosby Lockwood & Son or the 
E.S. Committee. 10s. 6d. net. - 


“Engineering Mathematics Simply Explained.” By H. H. 
Harrison. London: Percival Marshall & Co. 1s. 6d. net. 
" Report of the Board of Education for 1904-5.” London: 


Wyman & Sons. 44d. 

“Alternating Currents: Their Theory, Generation and Trans- 
formation.” By Alfred Hay, D.Sc. London: Harper Bros. 
6s. net. 

“The Practical Telephone Handbook and Guide to the Tele- 
phone Exchange.” By J. Poole. Third edition. London: Whit- 
taker & Co. 6s. net. 

" Fire Tests with Floors: A Cement Concrete Floor with Pays of 
Various Aggregates.” Red book, No. 101. London: British Fire 
Prevention Committee. 2s. 6d. 

“ Proceedings of the American Institute of Electrical Engineers." 
Vol. 24, No. 11, November, 1905. New York: The Insti- 
tute, 95, Liberty Strect. 

“ American Society of Civil Engineers’ Proceedings.” November, 
1905, Vol. 31, No. 9. New York: The Society, 220, West 
57th Street. 

“ Siam Engineering: The Journal of the Engineering Society of 
Siam,” Vol. 1, No. 1, October, 1905. Publishing Office: Bangkok. 


Catalogues and Lists.—Messrs. Evrerep & Co, 
LTD., Surrey Works, Smethwick.—Several pamphlets illustrating 
their various types of switches, switch panels, &c., for mining use. 
No. 6 bricfly describes and prices a watertight switch enclosed in 
cast-iron case with hinged lid and interlocking arrangement. This 
switch is claimed to be entirely gas proof, its current carrying parts 
are of hard drawn copper of ample section, and we understand that 
it conforms in every detail to the latest American Fire Insurance 
rules; No. 9 deals with mining panels; No. 5 describes double-pole 
switches in teak cases; No. 3 is devoted to “A” type quick-break 
switches, and No. 1 to Barnand’s patent protected type quick-break 
switches. 

Messes. FERRANTI, Ltp., Hollinwood.—Catalogue No 52 giving 
prices and particulars of triple-pole single-throw quick-break knife 
switches for from 25 to 1,000 amperes. 

Messrs. Mavog & Courson, Glasgow.—The firm's December 
calendar card gives data relating to a month's cutting by a Pick- 
Quick electric coal-cutter at a Stirlingshire colliery. 

THE GENERAL ELECTRIC Co., Lro., London.—New booklet giving 
illustrations and particulars of ‘‘Angold” arc lamps. Reductions 
of prices of lamps and accessories are shown. A new pattern twin 
carbon “Angold” lamp for continuous current is described. 
Another G.E.C. list is an abbreviated price card, just being issued, 
giving particulars of “ Witton” continuous-current motors. 

THE SIMPLEX STEEL CompurT Co., LTD., London, W.C.— Green 
show-card No. 112, giving a list of contracts for which thcir material 
was used during the first eight months of this year. "These include 
26 cotton spinning mills in this country and abroad, and many 
hospitals, workhouses, barbour works, collieries, public schools and 
colleges, town halls, chemical works, electricity works and factories. 
A large trade-mark show-card (21 in. X 15 in.) is also being issued 
to customers who require it for display purposes. 

ELECTRICAL TRADES SuPPLY Co., LTD. Birmingham.—Leaflet 
S 27 on double-pole switches in cast-iron cases. Also illustrated 
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catalogue and price list of “E.T.S.” incandescent electric lamps 
for high and low voltages, in all shapes, ordinary tubular, candle, 
reflector and battery. 

Messrs. Hopason, WRiauT & Woop, Century Works, Halifax.— 

Price list of single, two and threc-phase motors of squirrel cage and 
slip-ring types. 
- ELECTRIC AND ORDNANCE ACCESSORIES Co., Ltp., Birmingham.— 
Small pocket pamphlet entitled “System in Business,” detailing 
the “Stellite” central battery exchange system telephone 
equipment. 

British THomson-Hovuston Co., Lro., Rugby.—Several new 
pamphlets as follows:—No. 185, describing the B.T.H. flexible ear 
for grooved trolley wire, already shown in our pages; No. 186, 
describing various portable electrical measuring instruments; 
No. 187, particularising ammeters, voltmeters and wattmeters for 
switchboard use; and No. 188, dealing with miscellaneous switch- 
board instruments. All of the lists are, as usual, well illustrated, 
and are intended for filing with previously issued circulars of the 
B.T.H. serics. 

Hart ACCUMULATOR Co., Lrp., Marshyate Lane, Stratford, E.— 
New list of their latest ignition cell price list. We understand that 
this type of cell is being supplied in large numbers to the trade and 
motor-car builders at the present time. A stock of all sizes is kept. 

C. W. Hunt Co., U.S.A.—Catalogue of “Hunt” steam hoisting 
engines, 

Messrs. Guest, KEEN & NremTLEFOLDS, Lro., Birmingham.— 
Lists showing increases in discounts on iron and brass screws, &c. 

Messrs. NkviLLE Bros., 7 and 9, James Street, Liverpool.— 
Catalogue (56 pp.) dealing with labour-saving machines and tools 
for electrical engineers and others. The contents include illustrated 
descriptions of vacuum drying and impregnating chambers for 
dynamo and motor armatures, &c., automatic coil-winding machines, 
slot broaching and slitting machines, automatic tissue papering 
machines, armature disk varnishing machines, notching and dividing 
machines, geared rotary shears, dynamo-makers’ presses, electri- 
cians’ hydraulic presses, drilling and tapping machines, portable 
workshop cranes, “ Raffard” flexible safety couplings, regenerative 
gas muflle furnaces and various other special and interesting lines. 

Messrs. Citas. Winn & Co., St. Thomas Works, Granville Street, 
Birmingham.— New catalogue D.38 (72 pp., fully illustrated, art 
paper) devoted to Wiun’s boiler and engine fittings. Views of the 
works appear at the beginning of the book, and descriptions of a 
large variety of steam valves, cocks, lubricators, water gauges, 
pressure gauges, injectors and other fittings are given, together 
with particulars of prices. Special attention may be drawn to the 
firm's improved parallel slide stop valves, in which are employed, 
in combination with other parts, a pair of wedges and a spring. The 
latter is fitted in a casing in the usual manner, and two hollow 
rectangular wedges are hung loosely upon the casing, one on either 
side of the main spindle. The wedges, we understand, in no way 
interfere with the free opening and closing of the valve, as they 
only come into operation when the bore of the valve is closed, and 
operate upon the valve gates in such a manner as to ensure the 
valve closing tightly without overstrain, entirely obviating the 
objectionable tendency to jam or lock, which valves of this type arc 
frequently liable to when operated. The freedom of action and 
certainty of working thus attained are claimed to constitute im- 
portant improvements which are much appreciated by users. 
Attention may also be directed to the asbestos-packed automatic 
water gauges and protectors illustrated in the catalogue, and the 
special advantages @laimed for these fittings as indicated by the 
drawings and letterpress in the catalogue. Messrs. Winn have had 
many years’ experience as makers of “ Reliable” fittings, and their 
productions are extensively used by electric power companies, 
railway companies and other authorities. 

Messrs. MackKENZIE & Moncur, Lro., Edinburgh.—A new 
edition of their catalogue of latest designs of arc lamp pillars, 
carriers, brackets, &c., has been issued. The size of page (113 in. x 
174 in.) has allowed the designs to be shown on a large scale, 
bringing out to advantage the artistic ornamentation. ‘I'he variety 
includes many examples of pillars and brackets which have been 
supplied for street lighting in London and the provinces. Engi- 
neers who are engaged upon street (lighting questions would do 
well to keep a copy of this edition before them. Messrs. Mackenzie 
and Moncur have also issued an illustrated price list of switch 
blocks, junction boxes, draw-in boxes, and a set of circulars relating 
to their ventilating road box and pavement covers and frames. 

QILBERT ARC Lame Co.—New and greatly amplified catalogue 
and descriptive list, giving particulars of all the Gilbert specialities. 
It is really more than a catalogue—rather a guide to arc lighting, 
as it contains reprints of articles on actual installations, and notes 
on globes, cut-outs, series a.c. arc lighting, resistances, post gear, 
&c., which, quite apart from the apparatus actually dealt with, are 
of interest and value. Special features of the brochure are the 
Gilbert moving-coil choking coils, which can be used instead of 
constant current transformers when the voltage is suitable; the 
Gilbert flame arc lamps; enclosed arc lamps; “small watt" lamps ; 
enclosed lamps with rod feed ; raising and lowering gear, and post 
gear, the latter assembled ready for fixing; transformers of 
various kinds, and lamp carriers. The apparatus are made in two 
grades—standard (high-class) and ordinary—and the lamps are 
characterised by specially long hours of burning. 

Messrs. D. Huterr & Co., Lro., 65-56, High Holborn, London, 
W.C.—Catalogue (68 pp.) of electric light fittings, bell fittings, 
accessories, &c. A large variety of details such as ceiling roses, 
fuses, cut-outs, switches, lampholders, wall plugs, and ball fittings, are 
illustrated and priced, as are also steel conduits, tubes and fittings, 
electroliers, brackets, ceiling, and other fittings, arc lamps, heating 
and ventilating apparatus, bells and bell accessories, batteries, wires 
aud telephones. 


Mr. Percy PrrMAN, Bosbury, Ledbury.—[llustrated circulars 
describing his combined “Hector” water-motor and dynamo for 
charging accumulators, and his tangential water wheel with 
adjustable nozzle. as 

THe British PnowETHEUS Co, LTD, Kingston-on-Thames.— 
New catalogue of electric heaters describing and illustrating alto- 
gether some 56 different patterns of convectors, light radiators, and 
a combined convector and radiator. Many antique-finish copper 
convectors are illustrated, but the firm also supplies convectors in 
polished brass or antique brass at the same prices. Full particulars 
appear of the Prometheus principle, together with working instruc- 
tions and notes on cost of working. Prices, dimensions and heating 
capacity are stated in tabulated form. 


The Whitchurch Asylum Installation Contract, — 
In a report on the electric lighting of the Whitchurch Asylum, to 
the Corporation Asylum Committee, Mr. Ellis, electrical engineer, 
said that Messrs. D. Firth & Son, of Manchester, when tendering 
for electrically equipping the institution, on June 13th, quoted 
exactly the specification with all specified materials and fittings, 
and were cognisant of all the requirements. The South Wales Daily 
News abstracts the report thus :—'' It was now 10 weeks practically 
since the work was begun, and up to now very little progress had 
been made. There were 3,004 lights to be wired, but up to date 
they had not completed a single light. It was because he 
could not see his way to give them a certificate for £1,012 
out of a total contract of £0,421 that trouble had arisen. The 
contractors said that they had understood [? misunderstood] 
the specification, and could not carry out the work in accor- 
dance with the same at the price quoted. The real fact was 
that the contractors wanted the Committee to finance them 
during the progress of the work. The report proceeded to state 
that Mr. Firth had seen him (Mr. Ellis), and expressed a wish to be 
relieved of his contract, and in a letter to this effect there was a 
paragraph saying that at the very outset Messrs. Firth were not 
anxious to secure the contract, and they tendered at such a figure as 
they thought would exempt them from their offer being accepted. 
He suggested that another firm be called in to complete, the work. 
The next two lowest tenders received were „Lea & Warren 
(Kettering), £6,491, and Clay Bros. & Co. (Cardiff) £6,964.” It 
was resolved that notice be given forthwith to the contractors 
requiring that the work be proceeded with in a reasonable manner 
and with reasonable dispatch, and that failing compliance within 
seven days a further notice to determine the contraet be given; 
further, that notice be given to the sureties of the steps taken and 
contemplated by the Corporation, and that in the event of the con- 
tract being determined the same be relet to Messrs. Lea & Warren, 
or failing them to Messrs. Clay Brothers & Co. 


Dissolutions and Liquidations.— The ELECTRICAL 
ORE FINDING Co., Ltn.—A petition presented by Andrew Anderson, 
mining engineer, a creditor, for the winding up of this company, is 
to be heard in London on December 12th. l 

L. Hermes & Co. (electrical engineers and contractors, 29, 
Uxbridge Road, Ealing, and Acton).—Messrs. L. Hermes and W. A. 
Wallis have dissolved partnership. Mr. W. A. Wallis attends to 
debts. 

PIONEER PowxRn Co. oF Lonnon, Ltp.—A meeting is to be held 
on January 3rd at 58, Coleman Street, E.C., to hear an account of 
the winding up from the liquidator, Mr. F. W. Pixley. 

BRITISH PIONEER ELECTRIC LIGHT AND POWER Co. oF INDIA, 
Lrp.—The company on November 2nd and 23rd resolved upon 
voluntary liquidation. 

W. G. LEATHER (Windus Electric Co.), electrical engineer, 
Sheffield.—First meeting to be held on December 13th, and public 
examination on January 11th, both at Sheffield. 


Bennis Stoker Contracts,—We are informed that the 
following orders have been placed with Messrs. Ep. Bennis & Co., 
Lro., of Little Hulton, Bolton :— 

The Wimbledon U.D.C., for its electric lighting station.—A repeat order for 
four stokers and compressed air farnaces for their water-tube boilers. : 

The Swadlincote (Derby) U.D.G.--For two stokers and compressed air 
furnaces. ` 

The Rugby U.D.C., for its electric power station.—Two sets of stokers and 
natural draught furnaces for Babcock & Wilcox boilers. 

Messrs. Clarke, Chapman & Co., Ltd., Gateshead-on-Tyne.—One set of 
“ Bennis and Miller-Bennett"' chain-grates. 

The Patent Shaft and Axletree Co., Ltd., Wednesbury (Staffs.).—46 stokers 
and compressed air furnaces, with complete coal and ash-handling plant, for 
their various works at Wednesbury. 

The Babbington Coal Co., Ltd., Nottingham.—Repeat order for six stokers 
and compressed air furnaces, making a total of 23 supplied to this firm. 


Annual Dinner.—The Apparatus Department of 
Messrs. Sr: MENS Bros. & Co., Lrp., held their annual dinner last 
Saturday week at the Trafalgar Hotel, Greenwich. Mr. O. Doerner 
occupied the chair, the number present being nearly 120. 


Bankruptcy Proceedings. — James Woop NMITH 
(Smith & Co.), electrical engineer and contractor, Darwen. Receiv- 
ing order made November 28th on debtor's own petition. 


Consular Notes,—Sp»arx.—The French Vice-Consul at 
Cadiz reports that an electric tramway is now under construction 
and will be completed in a few months to join the town of Cadiz 
with that of San Fernando and "La Compagnie Belge," which 
obtained the concession, proposes to extend the line to Chiclana. 
Should the undertaking, ns anticipated, be very successful, the com- 
pany will probably extend the line to Algeciras; at present the 
journey between Cadiz and Algeciras has to be made by coach, and 
takes 16 hours for & distance of 74 miles. 

UGanpa.—Lieut.-Col. Hayes Sadler, in a recent report to the 
Colonial Office on the trade, &c., of Uganda, states that there is one 
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main line of telegraph connecting the East Africa system with 
Jinja, Kampala, Entebbe, Hoima and Wadclai, on the Nile. From 
Hoima a branch connects with Butiaba—the landing-place on the 
Lake Albert. This year an extension will be carried from Fajao, on 
the Victoria Nile, through Fatiko to Nimule, eventually, it is to be 
hoped, to connect with the Soudan system at Gondokoro, which will 
give an alternate and cheaper line to Europe, besides adding an 
important link to the Cape-to-Cairo system. During 1904-5 the 
extension from Masindi to Wadelai was completed, and the work 
of making permanent the temporary line from Karanias to Jinja 
was commenced, and subsequently finished. Telegraphic communi- 
cation was fairly well maintained, and there were fewer interrup- 
tions than in the previous year. The Government offices at 
Entebbe are cohnected by telephone, and there is a telephone 
service open to the public on payment, along the Protectorate tele- 
graph wires. £7,440 is the estimated share paid by Uganda towards 
postal and telegraph expenditure, including £1,747 for new telc- 
graph construction. | 


For Sale.—The Derby borough electrical engineer is 
offering some arc lighting sets for sale. See our advertisement 
pages to-day. 

Hello !—Messrs. Veritys, Lro., ask us to announce 
that, for the convenience of their customers, in order, as far as 
possible, to avoid the prevailing congestion of the National Tele- 
phone Co.’s Gerrard Exchange, they have put in a Post Office 
telephone, the number being 9984 Central. 


Trade Announcements.—Owing to greatly increased 
business, Messrs. BRucE PEEBLES & Co. Lro., have transferred 
their London office from Westminster to No. 1, London Wall 
Buildings, E.G., which will be the headquarters of Mr. Roland S. 
Portheim, managing director, with Mr. Morton Beales as manager, 
and Mr. W. J. W. Bullock as chief engincer of the contract depart- 
ment. All communications, therefore, should be addressed to No. 1, 
London Wall Buildings, E.C., instead of 25, Victoria Street, EC. 

Messrs. L. E. WirsoN & Co. have commenced business as tele- 
phone experts and engineers at 20, Cross Street, Manchester. Mr. 
L. E. Wilson was formerly chief [electrician of the National Tele- 
phone Co. in the Manchester district, where he gained wide and 
varied experience. 

Messrs. C. A. Parsons & Co. announce that owing to the develop- 
ment of their business in Wales, they have arranged for per- 
manent representation there, and have opened an oflice at Caledonian 
Chambers, 102, St. Mary Street, Cardiff. 

The Maschinenfabrik Oerlikon announce that they have 
appointed Mr. QG. WuTHRICH manager of their British, Irish and 
Colonial department and London resident engineer. Mr. Wuthrich, 
who was formerly at 19, Barclay Road, London, has been London 
resident engineer for the company for some time past. From 
December 1st his address will be Oswaldestre House, Norfolk 
Street, Strand, London, W.C., and his telegraphic address is 
* Oerlik London.” 

Owing to the expiration of lease, Messrs. Rocer Dawson, Lro., 
electrical engineers, of 8, Berners Street, London, W., are closing 
their branch at 81, Victoria Road, Surbiton. 

Messrs. E. H. Capiror & Co., 12, Rue St. Georges, Paris, have 
accepted the sole agency for the Metallic Scamless Tube Co., Ltd., 
for France and Colonies, and they keep a large stock of metallic tubes 
and fittings in Paris; the Continental agent of the company is Mr. 
Douglas Wells, M.I.E.E., 10 Rue de la Pépinicre, Brussels. 

NrEnNsT ELECTRIC Licnt, Ltp.—From 11th inst., the offices are 
transferred from 82, Victoria Strect, S.W., to 5, London Wall 
Buildings. 

Mr. Fabius Henrion, of Nancy, announces that Mr. D. 
MeNaughton, 79, Mark Lane, E.C., who has for nine years been 
sole representative for the sale of his carbons, &c., in the United 
Kingdom, is retiring from the business. Messrs. GEIPEL AND 
LaxcGr, of 724, St. Thomas's Street, London, S.E., will represent 
him in future, and they have engaged the services of Mr. A. C. 
Ashworth, who was manager of Mr. McNaughton's carbon depart- 
ment, to act in the same capacity for them. e 

In our last issue we referred to a circular letter issued on the 
27th ult. by Mr. N. C. Woodfin, of the firm of Helps, Woodfin 
and Co. We subsequently received a communication from Mr. 
J. W. Helps stating that not only was the circular incorrect, but 
that it came as a great surprise to him, and that he is instituting 
proceedings against Mr. Woodfin in consequence. We understand 
that Messrs. Helps & Woodtin have since parted. 


. LIGHTING AND POWER NOTES. 


Australia.— SvpNEv.— In order to cope with the 
demand for electric light, the Sydney City Council has decided to 
invite tenders for increasing the machinery in the power house at 
Pyrmont by 2,000 Kw.; this will bring the total up to 5,240 Kw., or, 
approximately, 9,000 H.p. The extra power will be used for pro- 
viding light for private consumers. The lighting of a portion of 
Hyde Park is being expedited ; nearly 100 electric arc lamps are to 
be installed, and when practicable, the lamps are to be suspended 
from the trees. The statement of expenditure, laid before the 
Electric Lighting Committee on October 9th, contains the following 
sentences :—'' A loan of £250,000 was authorised, and of this amount 
£225,000 was raised. The whole of the latter amount has already 
been used up, while the expenditure and commitments in excess of 
the amount raised arc £19,606, the total expenditure being 
£244,606, which only leaves £5,394 of the quarter of a million 
authorised.” 


. Railway at Windmill Point, Montreal. 


Blackpool.—The T.C. has decided to apply to the 
L.G.B. for a loan of £4,000 for E.L. cable extensions. 


Canada.—The Canadian Westinghouse Co. will shortly 
commence to install a number of motors, transformers, and other 
electrical appliances in the grain elevator of the Grand Trunk 
There will be twenty 
motors ranging from 3 H.P. to 200 n.r. distributed throughout the | 
works. . 


Cheltenham.—The T.C. has fixed meter rents for motor 
supply at £1 per annum up to 5 Kw. and £1 10s. per annum for 
motors of 5 Kw. and upwards. 


Colne.—The T.C. has reduced the rents ot 
meters by 50 per cent. 


Continental Notes.—ITaLY.—-Some few months ago 
a company of 700 shareholders—all local men—subscribed the sum 
of £20,000 to establish electric generating works st Bari. The 
installation will be inaugurated during the present month; it con- 
sists of three gas engines each of 250 H.P. by Tosi, operating with 
low-quality gas; these drive direct-current generators, which, like 
the boosters, are manufactured by Savigliano; and a battery of 
accumulators by the Tudor Co. The network is supplied at 2 x 
240 volts. 

The Municipal Authority of Rome is considering a report from 
its sub-committee for obtaining the service of water power amount- 
ing to about 20,000 H.P., to be used for electrical purposes, situated 
across an arc of the Neva, between Montoro and Orte, and again 
near Subiacco. The report states that the cost of the necessary 
works for utilisation and transmission of the energy would not exceed 
£20 per electrical H.P., so that energy could be sold in Rome at 
about £2 per H.P. per annum, à figure which would include a large 
sum for depreciation and reserve. 

Mr. Antonio Vandano has requested permission to take 1,200 

litres of water per second, from the River Stresa in the Province of 
Usiglia; this will provide 5,588 m.r. The electrical energy 
generated will be transmitted to the Province of Turin for metal- 
lurgical works there.—L’Elettrivista. 
' The following estimates have been prepared in connection with 
the contemplated works whereby about 8,000 &.H.P. will be available 
for distribution in Turin (for convenience the figures are put into 
English value on an exchange basis of £1 = 25 lire) :— 


electric 


Hydraulic works n » a es RR iz .. £102,800 
Turbines and electrical machinery E - i " 41,500 
Two overhead lines—Chiomonte to Turin 89,600 
Distributing station in Turin .. e at - 81,600 
Distributing network in Turin .. E as - oe 128,000 
Purchase of concession of water-power 13,200 

Total .. - £359,700 


With figures such as thesc, which are likely to be exceeded in 
carrying out the work, the installation demands the scrious 
attention of manufacturers. 

It is proposed to put down a water power plant on the River 
Corchiano at Corchiano to supply electrical energy for lighting and 
power purposcs. 

GERMANY.—A municipal electricity works is to be erected at 
Werneuchen. 


Coventry.—The T.C. has been recommended by a 
special committee not to make any alteration in the present scale 
of charges for electricity. 


Dorking.—A correspondent states that the U.D.C. has 
sealed an agreement with Edmundson’s, Ltd., transferring to 
them all the Council’s powerB with regard to the E.L. under- 
taking, excepting the power of borrowing money. 


Dudley.—The Corporation Lighting Committee has 
recommended the T.C. to reduce the price of energy op the flat 
rate from 5d. to 4d. per unit, and to charge a time switch rent of 
2s. per quarter for all future switches connected. 


Dunfermline.—Conferences have been held recently 
with representatives of the Fife Electric Power Co, the 
National Gas Engine Co. and Messrs. Tangyes, Ltd., in regard to 
the electric lighting question, and it is expected that the matter 
will be brought before the T.C. at an early date. 


Edinburgh.—The E.L. Committee, with the conveners 
of the various Committees, paid a visit to Glasgow recently for the 
purpose of inspecting the condensing plant at Port Dundas station. 
The inspection was made with a view to satisfying the Edinburgh 
Corporation as to the practicability and value of the schemes for 
providing condensing plant at Dewar Place and M'Donald Road 
electric power stations. 


Fareham.—The B. of G. has decided to have the E.L. 


installed at the workhouse. 


Friern Barnet.—The U.D.C. prov. order expires on 
the 31st inst., and the proposals of the North Metropolitan Electric 
Power Supply Co. have been rejected. A conference has been held 
with representatives of the Hornsey B.C. with a view to obtaining 
a supply, but the B.C.'s price has been rejected as prohibitive. The 
B.of T. has asked for definite information by the first wcek in 
January, and a special sub-committce has been formed. 

Gloucester.—The T.C. has decided to reduce the charges 
for energy for power purposes as follows:--First 200 units per 
quarter, 2d. per unit; next 1,000, làd.; next 10,000, 1jd.; all 
beyond 11,200, 14d, For energy for the tramways, 1d. per unit is 
to be charged, 
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Hapton.—The lighting question is at present agitating 
the townsbip, and deputations from the Burnley Corporation and 
Padiham U.D.C. have expressed their willingness to supply gas. 
At a recent Council meeting, a letter was read from the present 
lighting contractors, stating that providing there was a sufficient 
demand they were prepared to put down a special plant for the 
supply of electricity for ligLting purposes, and would undertake to 
supply energy to any householder at 5 per cent. less price than was 
charged in the neighbouring borough of Burnley; the matter is 
to be decided at a ratepayers’ meeting. 


India.—MvssooniE.—In regard to the proposed elec- 
trical undertaking for this district, /ndi«n Engineering states that 
20 tenders bave been received, that of the Brush Co. being the 
lowest. 


Kidderminster.—With regard to: the prov. order for 
E.L. being applied for by the Kidderminster and District 
Electrical Co., the company has informed the H.D.C. that it 
intends to extend the mains from Kiddermin:ter, and to supply 
energy at 44d. per unit, on the flat rate. 


Liverpool.—The Mersey Docks and Harbour Board has 
decided to install six electric jib cranes, and six electric trans- 
portcrs are to be erected at the new No. 1 and No. 2 King's Docks. 
Tenders have been £ccepted from the Glasgow Electric Crane and 
Hoist Co. for the transporters and from Royce & Co. for the roof 
cranes. 

Extensions to the generating and destructor station in Smith- 
down Road, at an estimated cost of £2,950, are contemplated. 


Liversedge.—The U.D.C. has decided, in response to 
appeals by the ratepayers, to withdraw from its agreement with the 
Yorkshire Electric Power Co., and has resolved to apply for an 
extension of its prov. order for 12 months. 


London,—City.—It has been resolved on a recommen- 
dation of the Streets Committee to extend the lighting of Lower 
Thames Street and Monument Street by a larger use in the district 
of high pressure gas lamps. Considerable discussion on this subject 
ensued at the meeting, and it was pointed out that the electrical 
engineer of the Corporation had stated that if the electric lighting 
company was permitted to install up-to-date apparatus, the gas 
companies could not compete. 

HAMMERSMITH.—It was stated at a recent T.C. meeting that there 
were many complaints about the quality of the light in the streets 
and private houses. The electrical engineer stated that the Council 
only undertook to supply electricity, and not light; the pressure 
was quite sufficient and, if anything, above that required. The fault 
lay with consumers in not using their lamps properly. 

MARYLEBONE.— The Electric Supply Committee of the B.C. 
reported on Tuesday having under consideration the purchase of (a) 
a ninth turbine (to be supplied by Messrs. Parsons), £10,000 ; 
(b) storage battery, North Street sub-station, £10,000 ; (c) storage 
battery, Rathbone Place sub-station, £5,000; (d) two boilers, 
£9,000. The turbo and boiler plant is necessary to ensure a sufti- 
cient reserve in the event of the failure of one of the present large 
turbines. The expenditure in respect of the storage batteries at 
North Street and Rathbone Place will be covered by the £15,000 
which (under the provisions of the order of the Court, August 7th, 
1903) the Metropolitan Electric Supply Co., Ltd., bas to revay to 
tho Council in respect of the nine motor-generators at North Street, 
which the company is now arranging to take back. The addi- 
tional battery power at North Street is necessary to ensure a con- 
tinuity of service to Hertford House and the Rathbone Place 
battery will ensure the Council bemg iu a position to take over 
the supply of the whole of the consumers in the borough by the end 
of March next. 

BERMONDSEY.—-As a result of further correspondence between 
the B.C. and the London Electric Supply Corporation in regard 
to a bulk supply from the latter, the B.C. has intimated its desire 
to drop the matter. 

HampstTEaD.—The B.C. has decided to revise the charges for 
private lighting as follows:— Maximum demand system: two winter 
quarters, 6d. per B.T.U. for 182 hours' consumption of maximum 
demand per quarter, and 1àd. per unit beyond; two summer 
quarters, at a uniform rate of lid. per unit. Flat rate system: a 
uniform rate of 4d. per unit. : 

SHOBEDITCH.—The B.C. has decided to supply energy for heating 
purposes at ld. per unit, as from the end of the present month. 
The Lighting Committee of the B.C., in a recent report, gives its 
opinion on the Administrative Power Co.’s proposals, and 
states that "the company seeks to sell at a loss for four 
years to capture the business, paying dividends meanwhile out 
of capital" The promoters of the Additional Electric Power 
Supply (London) Bill (the St. Neots scheme), the Committee states, 
wish to supply municipal authorities in bulk by agreement, and 
seek no powers to compete with such authorities, but desire to 
co-operate for mutual advantage. The Committee has been 
negotiating with the promoters, and states that the price and terms 
upon which the new company is prepared to give a bulk supply to this 
Council (at certain periods of the day), if required, are very favour- 
able to the Council, and are recommended by the borough 
electrical engineer, but the Committee thinks, for obvious reasons, 
that they should only be fully considered by the Couucil in com- 
mittee. Once of the conditions of the agreement is that the Electric 
Power Supply (London) Bill should be supported by the Shoreditch 
B.C., which the Committee thinks will be tue best means of com- 
batting and defeating the dangerous monopoly sought by the 
Administrative Bill. ‘The Committee recommended ; (a) That an 
avreement be entered into with the promoters of the Additional 
Electric Supply (London) Bill, and the contract, when ready, be 


sealed; and (b) that the Bills of the Administrative County of 
London and District Electric Supply Co., and the Charing Cross, 
West End and City Electric Supply Co. be opposed. The recom- 
mendation was carried, as was also another to the effect that 
Hackney B.C. be informed that Shoreditch would support its Bill 
if Hackney agrecs to support the Bill promoted by Shoreditch. 


Malton.—Dissatisfaction has been expressed as to the 
lighting of the town; an inspection of the lamps is being made by 
the U.D.C., and the expenses in connection therewith are to be 
charged to the Supply Co. 


South Africa. — Care Towx.— The city electrical 
engineer, in a report to his Committce, points out that the 
cost of production during the year 1904 was 8°21d. per unit, 
whilst for the nine mon hs ending September 30th, 1905, the cost 
was reduced to 6:578d. per unit. The revenue from the sale of 
energy to private consumers up to September 30th of the current 
year, amounted to £39,974, which on 1,110,498 units sold gives an 
average price obtained of 8°2d. per unit, this result being obtained 
with a charge per unit of from 1s. to 8d. for night supply and half 
this for day energy, equivalent to an'average price of 10°516d. and 
5°258d. for night and day supply respectively. The electrical 
engineer suggested that the price to be charged for next year might 
be fixed on a sliding scale between 10d. and 8d. for night, and half 
the amount for day, giving an average all-round price of 7:19d. per 
unit; also that a further reduction might be made for continuous 
motive powcr to be used inthe daytime only, and suggested the 
flat rate of 3d. per unit, such rate not to apply to lift motors, and 
that the energy supplied at such a rate would be cut off by 
means of a time switch at 6 p.m., and put on again at 12 o'clock 
midnight. 


Stockton.—The Council's E.L. prov. order has been 
extended for another 12 months. 


Stourbridge.—The T.C. has resolved to apply to the 
B. of T. for a further extension of its prov. order, and has instructed 
the Electric Powers Committee to negotiate a sale (with the option 
of re-purchase) or lease of the order. 


Sunderland,—A report has been submitted by the 
engineer, which recommends extensions to the Hylton Road power 
station, comprising four new boilers and other plant, at an estimated 
cost of £106,000. l 


Sutton.—The U.D.C. has received two tenders for the 
public lighting of the streets; viz, from the Sutton Gas Co. and 
the South Metropolitan Electric Traction and Lighting Co. It was 
resolved to accept the tender of the Electric Lighting Co. at £757 
per annum for five years. 


Todmorden.—The T.C. has reduced the price of energy 
for any purpose other than lighting to 2d per unit. 


Torquay.—The L.G.B. has consented to the Corporation 
taking up a loan of £8,099 for extensions of the Beacon Quay 
station, disallowing £1,400 of the total sum asked. In a letter 
from the Board, read at the Council's last mecting, the former 
states the desirability of postponing for the present any exten- 
sion of the system of public lighting on the ground that it is unre- 
munerative, and baviog in view the financial advantage of utilising 
the present station as long as possible, intimates that it is clearly 
inadvisable to increase the existing loan for any unprofitable pur- 
pose. Moreover, asthe provision of a new station will ultimately be 
necessary, the undertaking must be carried on with the greatest 
economy, and in such a manner that a reserve fund may be built up 
to meet the anticipated large expenditure. 


Warrington.—The Corporation Electricity and Tram- 
ways Committee has adopted the following new scale of charges for 
energy for power purposes :—40 per cent. load factor, 1d. per unit ; 
50 per cent., ‘98d. ; 60 per cent., ‘94d. ; 70 per cent., ‘82d.; 80 per 
cent., "76d. ; 90 per cent., “70d. 


Wednesbury.—The result of the past year’s working of 
the electricity undertaking shows a loss equal to a ld. rate. No 
sum has been set aside to depreciation. 


West Ham.—The price of energy for tramway purposes 
has been fixed by the Council at 1°6d. per unit for the year ended 
March last, 1'5d. for the half-year ended September, 1905, and 1d. 
per unit on and after October 1st, 1905. The Council has trans- 
ferred the supervision of the overhead equipment from the borough 
electrical engineer to the tramways manager. 


TRAMWAY AND RAILWAY NOTES. 


Argentina.—All the tramways of Cordoba have been 
purchased by a syndicate and are to be electrified. Other conces- 
Bions have been asked for, for the construction of additional lines 
to the suburbs, The Buenos Ayres Port and City Tramway Co. has 
been formed to take over the concession granted to Gandulfo & Co. 
to build and work an electric tramway from Barrancas Bridge along 
the Riachuclo and port to Retiro Station, a distance of seven|miles. 
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Australia.—The views of the three Victorian Railway 
Commissioners (Messrs. T. Tait, W. Fitzpatrick and C. Hudson) on 
the proposed electrification of the suburban metropolitan steam 
railway service have been laid before the Railway Standing Com- 
mittee appointed to inquire into the question. The evidence 
of Mr. Bradford, electrical expert to the Government, was 
recently given, and the statement by the Commissioners 
tsaversed the opinions he expfessed. The Commissioners were 
mot opposed to the electrification of the existing lines, provided 
these would yield sufficient additional net revenue to pay the 
iaterest charges and the other costs of revenue. They drew attention 
te the fact that within the next two years £7,000,000 of State loans 
would be due for redemption or conversion, and that during .that 
period money would be wanted for other railway works. The 
system of electrification recommended by Mr. Bradford was that 
most generally employed at the present time, but it might become 
obsolete before being completed. 'The Commissioners dealt with 
each of the six proposals for tramway lines by Mr. Bradford, and 
stated that they did not consider any of the six should be built at 
the present time. They further added:—''The question as to 
whether the provision of street tramways should not be left to the 
municipalities concerned, or under satisfactory terms, and with 
proper safeguards, to private enterprise is one deserving of serious 
consideration." 


Belfast.—As already intimated, the new electrical 
tramway system was successfully inaugurated on the 29th ult. over 
the southern portion of the lines. The B. of T. inspection of the 
remaining part of the system is being carried out, and it is expected 
that the eastern and northern roads will be opened this week. So 
far everything has gone without a hitch. Onthe opening day one 
car, driven by the Lord Mayor, Sir Daniel Dixon, attained a speed 
of 20 miles per hour. A lady, unconscious of the identity of the 
titled motorman, “tipped” him with a £1 note, which Sir Daniel 
accepted and handed over to the Coal Fund. à 


Continental Notes.—lITALY.—The Bologna horse tram- 
ways have during the last few months given way to a system of 
electric tramways under the care of the Thomson-Houston Co. The 
total length is about 17 miles. Inside the city rails of 87 lb. per 
yard, and outside the city of 60 lb. per yard, have been used, with 
Falk bonds throughout. The generating machinery consists of 
three steam sets, each of 225-kw. direct-coupled compound tandem 
type; the dynamos are shunt-wound, and work in parallel with a 
large battery of accumulators, 300 cells of 350 ampere-hour capacity. 
Provision is made for adding further plates, so that the capacity 
may be increased to 500 ampere-hours if desired; 55 cars have 
been delivered, of which 48 are in general use, and seven are kept 
in reserve. 

Although electric railway schemes proceed slowly in Italy, an 
attempt is now being made to induce the Government to display 
greater activity in the matter by the laying of schemes before 
Parliament. For instance, the Chambers of Commerce of Lecco 
and Bergamo have addressed a request to the Ministry of Public 
Works asking that the conversion of the Milan-Lecco and Lecco- 
Bergamo railway sections to electric traction should be pro- 
ceeded with as rapidly as possible. The two electric lines leaving 
Lecco bave hitherto scarcely had any influence upon the traffic 
results, as direct connection with Milan did not exist, and the 
train service bas only been slightly increased. At Bergamo a com- 
mittee has been formed with the object of promoting the con- 
struction of a high-specd electric railway between that town and 
Milan. The distance between the two towns by rail is considerably 
increased by the roundabout way which has to be traversed vid 
Treviglio. A high-speed line is also suggested between Milan and 
Genoa by a committee which has been formed at the former town 
under the auspices of well-known men, and with the support of the 
Italian Commercial Bank, while a further project relates to a main 
line between Novara and Biella. 


Crewe.—The L. and N.W. Railway Co. are concentrating 


their electrical staff at Crewe; the electrical and telegraph staff 
at Stockport, to the number of several hundred, will move there 
this week. When the alterations now in progress are completed, 
dd E be one of the best electrically-equipped stations in 
the world. 


\ Edinburgh.—The Tramway Sub-committee last week 
discussed the present position of tramway matters in the city. Mr. 
Brown, the representative of the Kingsland electric system, was 
present, and explained very fully the particular points of that 
system. The Committee considered that the system was worthy of 
serious consideration, and an effort is to be made to secure the con- 
sent of the lessees of the present tramways to allow the Morrison 
Street route to be uscd experimentally for the Kingsland system. 
The expense is to be borne entirely by the Kingsland Co. The 
Committee further agreed to ask Sir Alexander Kennedy for his 
detailed report on the different systems mentioned by him in the 
Tramway Committee’s report, especially with regard to the Kings- 
land method of traction. 


Lancaster.—The Corporation last week was informed of 
the offer of Messrs. Kershaw, of Birmingham, on behalf of a 
syndicate to purchase the Lancaster horse tramway to More- 
cambe and electrify it, providing the Corporation will not exercise 
purchasing powers for 42 years instead of in 1910. The energy 


would be purchased from the Corporation, which had previously | 


been in negotiation with the company but declined to give more 
than £27,000 when £30,00) was asked. The Tramways Committee 
has given Messrs. Kershaw a chance of submitting alternative 
proposals. 


London.—Loxpoxn County Councru.—The Finance 
Committee at Tuesday’s meeting of the Council reported that the 
balance of the tramways renewals reserve fund amounted, with 
accumulations, to £83,041; of which £66,787 had been invested in 
3 per cent. county stock. As a requést had been made that a 
further investment should be undertaken of the balance available, 
the Committee recommended that it should be authorised to 
invest in a similar manner the sum of £16,200 standing to the 
credit of the tramways renewals reserve fund. Mr. E. Collins 
remarked that in other towns 6 per cent. was set aside for depre- 
ciation, but the County Council only made provision for less than 
2 percent. The recommendation was agreed to, and it was resolved 
to sanction the borrowing of £820 by the Woolwich B.C. for the 
erection of a cooling tower, and to lend £7,500 to the same Council 
for boilers and extension of mains. 

METROPOLITAN District Rarmway.—On Monday the last of the 
steam locomotives on this railway was replaced by electric loco- 
motives, haaling the L. and N.W. trains from Earl's Court, and thus 
the electrical operation.of the underground railways was completed, 
and the way left clear to carry out the acceleration of the circle 
traffic. The maximum speed, however, will not be attainable until 
the reorganisation of the signalling apparatus is complete. 


Mexico.—La Electrica Co., of Guadalajara, Mexico, has 
decided to erect a large steel and masonry building there at a cost 
of about £60,000. It will be 354 ft. long and 169 ft. wide. A 
modern car repair shop and a transformer station are included in 
the plans. 


West Bromwich.—In a report issued last week, the 
Highways Committee of the Corporation stated that the matters in 
dispute with the South Staffordshire Tramways (Lessee) Co. had 
been settled as follows: The company had paid certain arrears due 
from them for electrical energy supplied. "The use of the Quin cut- 
out was to be discontinued, and instead the company was to adopt 
the most. approved method in existence; the rent payable under 
the lease was not to be reduced by the discontinuance of the Quin 
cut-out system, and the company was to bear the whole of the costs 
in connection with the alterations; the company was to be allowed 
to run smaller cars. The company agreed to take a minimum 
supply of electrical energy of 900,000 units per annum, instead of 
the minimum of 300,000 per annum provided in the lease; but at 
the prices fixed by the lease. 


TELEGRAPH AND TELEPHONE NOTES. 


Durban (S.A.)—The Postmaster-General of Natal has 
written to the T.C. with regard to the establishment of communi- 
cation between the Durban Municipal Telephone Exchange and the 
Trunk telephone system of the colony. It was hoped in the course 
of two or three weeks to have the line between Durban and Pieter- 
maritzburg completed, and later on to connect it with Ladysmith, 
Dundee, and Newcastle; but until some’agreement has been 


arranged the service lines between the Municipal Exchange and the 


Government Exchange could only be used by local subscribers 
through the call office. He suggested the payment of a maximum 
sum of £200 a year by the Council, to place local subscribers on 
equal terms with Governnient subscribers. Negotiations have been 
going on for some time, and it is also hoped eventually to have 
communication with Johannesburg. 


Persian Telegraphs.—The Central Persian telegraph 


line is, says Indian Engineering, to be extended from Bam to 


. Karachi this cool season. 


Wireless Telegraphy.—TAiNIDAD.—The Governor of 
Trinidad, in a recent report to the Colonial Office, states that the 
electrical engineer of the Colony has been carrying out experiments 
in wireless telegraphy during the year 1904-5. A receiving and 
transmitting station was erected at Port-of-Spain (Trinidad), and 
endeavours were first made to obtain direct communication with a 
station erected at Scarborough (Tobago), across the intervening 
lofty northern range of wooded hills in Trinidad. Communication 
was obtained, but not sufficiently distinct to justify the belief that 
a satisfactory system could be established direct between the two 
places. A temporary experiment station was, therefore, erected at the 
lighthouse at Chacachacare, and between this point and Tobago—a 
distance of 684 miles, with no land intervening ; communication 
proved easy and reliable. The Port-of-Spain station has now been 
transferred to the North Post Signal Station, a spot on the north- 
west coast, about 9 miles from Port-of-Spain, and connected by 
telephone with the capital, and-as soon as the installation is com- 
pleted, it is hoped that a regular and satisfactory system of com- 
munication will be opened to public use between Trinidad and 
Tobago. 

ITALY.—À commission has been appointed by the Postal 
Authorities in Italy to considerthe application of the wireless tele- 
graph service to private uscs. 


Tramway Supper.—The Bury tramway employés were 
entertained to supper at midnight on Tuesday last week by the 
Tramways Committee. a 
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CONTRACTS OPEN AND CLOSED. 


, OPEN, ` 
Australia,— December 18th and 19th. The Deputy 


Postmaster-General, Brisbanc, invites tenders for the supply of 
insulators, phosphor bronze wire, copper sleeves, binders and tapes. 


The Deputy Postmaster-General, Melbourne, invites tenders for 
the supply of (1) 10 miles of 26-pair lead-covered paper-insulated 
telephone cable; (2) 1 mile of lb6-pair lead-covered paper- 
insulated telephone cable (124 1b. conductors): (3) 5,000 barrel 
insulators, delivery within three months of date of acceptance of 
tender. 


Austria, — December 20th. The Austrian State Railway 
authorities at Pilsen are inviting tenders until December 20th for 


the establishmont of an electric lighting plant at thc railway station 
in that town. 


Bermondsey.— December 8th. Water-tube boiler, and 


-KW. steam dynamo for the B.C. See “Official Notices” Novem- 
ber 24th. 


Brazil.—December 16th. The municipal authorities of 
Sao Luiz (Maranhao), Brazil, are inviting tenders until December 
16th, for the electric lighting of the town. 


NICHTEROY (Rio de Janciro).—Installing a system of electric 
lighting, 


Buxton.— December . 15th. 


One 52-kw. gas-driven 
balancer set for the U.D.C. 


See “ Official Notices ” December 1st. 


Clyde Navigation.—December 18th. Crane, electric- 
ally deiven capstans, and tipping turntables. See “ Official 
Notices " November 24th. 


Dubliu.— December llth. Electric lighting of the new 
Fire Brigade Station, Great Brunswick Street, for the Corporation 
Waterworkg Committee, Specifications, plans, &c., from the City 
Treasurer, Municipal Buildings, Cork Hill (£2 returnablo). 


-— 


A T LE EE ODE RR RR NEN T QA 


————————ÀÀÀ 
BIRMINGHAM TAME 4 REA DISTRICT 


DRAINAGE BOARD 


General Plan of Site of Outfall Works and Irrigation Lands 


London.—December 11th. The Powell Duffryn Steam 
Coal Co., Ltd., invite tenders for the supply of the undermentioned 
stores, &c., from January 1st, 1906, including india-rubber and 
asbestos goods, and electrical fittings. Forms of tender, Stores 
Manager, Aberaman Offices, near Aberdare. 


Ply mouth.— December 23rd. Coal discharging and 
conveying apparatus for the Corporation electricity department, 
See “ Official Notices ” to-day. 


Poplar.—December 18th. Steam engines, dynamos, 
pipework, switchboard, wiring, motors, fire alarms, telephones and 
clectric bells for the Guardians, See “ Official Notices ” November 
17th. 


Spain,— January 30th. The Spanish M inistry of Publie 


' Works in Madrid, is inviting tenders until January 30th for the 


concession for the construction and working of an electric tramway 
between Santander and Astillero. Particulars may be obtained 
from, and tenders are to be sent to, La Direccion Gencral de Obras 
Publicas, Madrid. 


Stalybridge Joint Board.—December 18th; Adver- 


tising rights on 55 electric cars. See “ Official Notices” December Ist, 


Swindon.— December 19th. Three double-deck radial. 
axle truck tramcars for the Corporation. See “ Official Notices” 
December 1st. | 


SR. 
CLOSED. 


Barrow,—In connection with the proposed extensions, 
the T.C. has accepted the fol lowing tenders :— 


Vickers, Sons and Maxim ee .. £2, 
Babcock & Wileox my : Ji d 1 
Phænix Dynamo Co. ten 247 
James Hodgkinson, Ltd. .. 24 P$ 210 
Hitchen and Sons " e sd Ps 892 
Herbert Morris and Bastert, Ltd. 261 


Bedford, — The Borough Education Committee has 


appointed Messrs. Wilson Bros. to do electrical engineering work 
during the ensuing half year, 


LANTS Bnook PUMPING STATION 


TRANSFORME kR House 


: “ 
p 


Pusip Hous, 


Nb 
| | ; 
\ | T AXn SE — S 
i- ' M RMINGHAA ^ 
x Tre Treo, Pi MPING STATION ; b IR ici id \ b 

We 3 A : -— x -z — - t 
| Ñ | wu S am, E: i ; 

Í , AN OE. | 

| í me D. » me ASHOLD Farm | ^q YBURN FARM 

e - 

SALTLEY Ovrrary} iAH ; Woop Lane FARM / 

Wonk« D soror j 

kein. l — > e. / te HB a $ Sronen: USE Farm ASNES AND TAY, Breianxs; 
- NA : faeh PAILL d «L , us] "dn 
‘ 4^ 2 Pa pu d wv $ AM N ‘ 
| ~~ : y \ 3 : \ a S 
i f x e: V Le TREE = | e ee j .- Y ee ee e S ET NEEE er — SARPE heredem t me - ay 1 
Pi , Y Mois. ~ € f— C —ECEER n Li \ 
we " / “~~ i | e Ý 
we — RÀ 
| I IVEI -— e 
T NP na ee RAE LI E E | 
CENERATING STATIQN. Mmm o ER xU LP t teh ene Et qe 
% . 3 * ladga % a Pasa C ; *z | 

| 
C su PIIGt e re he ep Le Y Pu c ——— E Toc et. 


AN ELECTRICALL 


Dublin.—bDecember 11th. The Corporation 
Committee want tenders for the electric lighting and ventilating of 
Green Street Court House. Specification at the Office of the City 
Electrical Engineer, Fleet Street, Dublin (one guinea). 

France.—The Prefectural] authorities of ja Loire 
Inferieure, at Nantes, are about to invite tenders for the supply 


of the plant required for the electric lighting of the entrance to 
the port of Saint Nazaire. 


Grimsby,—January ath.  500-Kw. engine and dynamo, 
boiler, switchboard, and other plant and cables for Corporation 
electricity department. Sce “Official Notices ” to-day. 


Hl ford.— December 12th. Triple-concentric armoured 
cable for the U.D.C, See « Official Notices " November 24th. 


Islington.—January Ist. Suggestions for purification 
Of water are invited by the B.C. electricity department. See 
" Official Notices " to-day. 


Launceston (Tas,),—January 15th. 
trice meters; maximum demand indicators ; 
bee '' Official Notices ” November 17th, 


900 or more elec- 
for the Corporation, 


Y-OPERATED SEWAGE Disposat, SCHEME. 


57 = ————— M 


(See p. 931:) 


Cardiff, —The Asylum Committee of the City Council 
on Monday considered tenders for the electric installations at the 
new Asylum. The tenders of the Electric Power Storage Co. to 
supply the batteries, for £956; Messrs. Siemens Bros. & Co. for 
engines and generators, for £11,998 ; and that of the General Elec- 
tric Co. for a switchboard, for £527, were accepted. 


Carlisle.—The tender of Mr. C.E, Vormeister, for the 


E.L. installation at the new Palace Theatre of Varieties, Carlisle, 
has been accepted. 


Clydebank,—'The Works Committee of Clyde Navieation 
Trustecs have recommended for acceptance the offer by Messrs. 
Wm. Shaw & Sons, Ltd., for the power station buildings at Clyde- 
bank Dock, sub ject to the engineer's approval of the sub-contractors. 


Durban.—tTen tenders for new cars were recently sub- 
mitted and the Committee recommended the acceptance of that of 
the British Westinghouse Co., the cars to be fitted with No. 220 
motor equipment and a new and improved type of magnetic brakes. 


Salford.—The contract for fibre conduit placed with the 
Key Engineering Co., Ltd. (see ELECTRICAL Review, last week, 
P. 884), was for 13,000 yds., not 6,000. 


(Continued on page 935.) 
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AN ELECTRICALLY-OPERATED SEWAGE DISPOSAL SCHEME. 


AN electrical power transmission scheme, extending from 
Birmingham down the valley of the Tame for a distance of 
about 6 miles, has recently been completed for the Birming- 
ham, ‘Tame and 
Rea District 
Drainage Board, 
for the purpose 
of enabling the 
latter to pump 
sewage up to a 
strip of land situ- 
ated at a higher 
level than the 
main conduit which 
conveys the sewage 
from the outfall 
works to the sew- 
age farm, in the 
Tame Valley. The 
scheme is due to 
the enterprise and 
initiative of the 
engineer to the 
‘Board, Mr. John 
D. Watson, 
M.I.C.E., and has 


been carried out in its entirety by the British Thomson- . 


Houston Co., of Rugby. | | 
The Drainage Board's estate comprises a total area of 
2,N30 acres, used mainly for irrigation. 
Apart from pumping sewage, the power transmission 


Fig. 1— THE SarrLEY DESTRUCTOR ANDzGENERATING STATION, SHOWING THE OVERHEAD auth 
TRANSMISSION LINE. 


generating station and five brick pumping stations with 
provision for a sub-station in each, 5 miles of overhead line 
with underground crossings under public roads, together 
with the complete 
equipment of ma- 
chinery. The gene- 
rating station is 
Situated near the 
Saltley boundary of 
the Drainage 
Board's estate. It 
containstwo B.T.H. 
115-Kw. standard 
three - phase gene- 
(fig. 2), 
each of which is 
coupled to a high- 
speed Belliss & Mor- 
com. engine. The 
generators are de- 
signed to give their 
output at 2,250 
volts 50 periods, 
each being fitted 
.& direct- 

connected exciter 
so that the unit is self-contained. A small continuous- 
current steam set of 15 Kw., 220 volts (fig. 3), also 
installed in this station, is used to operate a number of B.T.H. 
enclosed arc lamps on the sewage beds at Saltley: to light 
the station, aud, in case of necessity, to excite the alternating- 


rators 


Fias. 2 AND 3.—VIEW OF ALTERNATING AND DiRECT-CURRENT GENERATORS, INSTALLED AT SALTLEY. 


scheme is employed to drive sewage screening rakes, sludge 
` elevators, sewage distributors, workshop appliances, farmyard 
machinery, and for lighting, &c. 

The scheme involved the erection of a destructor by the 
City of Birmingham on land belonging to the Board, a 


current generators. The steam is supplied to the engines 
from Lancashire boilers combined with the destructor which 
adjoins the generating station, under an arrangement with the 


authorities of the City of Birmingham. 


The engine room and boiler house are lighted from: the 
F 
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generating station, and there are two alternative systems of 
lighting, one from the continuous current side, and one 
from the alternating system of supply from the main 
generators ; in the latter case suitable transformers are 
provided in a transformer chamber under the generating 
station to reduce the pressure from the primary 2,250 volts 
to 220 volts, which is the pressure of the lighting circuits. 
The main switch- 
board, which 1s 
illustrated in fig. 
t, contains two 
generator panels, for 
controlling the 
alternators, the 
equipment includ- 
ing tlie main switch, 
which is of the 
B.T.H. Co.'s well- 
known **Oilbreak " 
type, ammeter and 
voltmeter, together 
with the field rheo- 
‘stat for varying the 


[2114 


f á 
? 
ii: 
$! 


^ 


t H 
Pe | 
ee 


excitation of: the | i 

alternator. There | ES 
. i H T 
is also one feeder E | 
panel controlling | EC ` 


the supply to the 
overhead line, and 
to the station power 
and lighting trans- 
formers and one 
meter panel for 
measuring the out- 
put. 

The bus-bars are 
-connected to the 
overhead line by 
means of three high- 
tension cables, 
- separately supported 
from the wallsof the generating station by heavy porcelain insu- 
lators, and led up to the outlet which consists of three separate 
porcelain outlet tubes built into the wall. Through these 
tubes the high-tension insulated cables are led, and connected 
outside on shackle insulators to the overhead line, which 
consists of hard-drawn copper cf special high tensile strength, 
supported throughout its entire length by high-tension insu- 


Fig. 5.— TERMINAL POLES ON EITHER SIDE OF A PUBLIC ROAD. 


lators of the triple-shed type. "The section of the copper in 
the overhead line is so graded that a drop in pressure of only 
7b per cent. over the whole line is obtained at maximum 
load. Throughout the length of the overhead line a barbed 
wire is run on the top of the poles, and earthed at frequent 
intervals for protection against lightning. In all cases where 
the overhead line enters or leaves a building, lightning 


Fic. 4.—MariN SWITCHBOARD: SALTLEY GENERATING STATION. 


arresters of the standard D.T.H. alternating current type 
have been installed. $ 

For the underground road crossings a special steel terminal 
pole has been designed (fig. 5), on the top of which is fitted 
a dividing box into which the high-tension overhead wires 
are led, and there connected to a three-core high-tension 
cable, which is led down the inside of the pole and brought 
out at the bottom 
into a junction box. 
The cable from this 
point is laid solid 
in a wooden trough 
to the steel terminal 
pole on the opposite 
side of the crossing 
where it is con- 
nected through 
another dividing 
box to the high- 
tension line, which 


proceeds overhead 
up to the next 
crossing. 


The poles, except 
at crossings, are of 
creosoted wood and 
are set in concrete, 
on account of the 
soft character .of 
the soil in which 
they are planted, 
most of the land 
being under irriga- 
tion. 

From the gene- 
rating station the 


line proceeds 
to the Drainage 
Board's Saltley 


Farm, wherethe line 
is tapped and led 
into a sub-station containing three transformers, each of 5 Kw. 
capacity and the necessary controlling switchgear. These 
transformers are used for supplying energy to three 25-H.P. 
motors driving sewage screens, and one 8-H.P. motor driving 
farm machinery through a countershaft, and for lighting the 
offices and the house of the superintendent of works. The 
motors for driving the screens are 200-volt 50-cycle 


Fic. 6.—HIGH-TENSION POLE LINE, 


machines, running at 1,420 r.p.m., and are connected to the 
screens through spur reduction gearing. 

From Saltley the high-tension line proceeds towards Min- 
worth to the Troutpool pumping station. 

Each pumping station is divided into two rooms, one con- 
taining the pump and motor, starting gear and high-tension 
switeh-panel, and the other the transformers. 


* 
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The Troutpool pumping station contains -one .6-in. 
Gwynne centrifugal pump, designed to raise 696 gallons 
per minute, against a head of 16 ft. It is direct-connected 
to an 8-B.H.P. three-phase motor, running at 712 r.p.m. 
The starting arrangement for this motor is supported on 
brackets from the floor immediately adjacent -to the motor. 
and the same plan is followed in all the other pumping 
stations. fi 

The switch panel (which in every case includes a B.T.H. 
high-tension oil switch for isolating the station from the line) is 
builtinto the wallof and projects into the transformer chamber. 
All parts carrying high-tension current are on the back of the 
panel, so that it. is impossible for accidental contact to be 
made with the high-tension gear from the front of the panel. 
The transformer chamber at Troutpool contains two 4-Kw. 
single-phase transformers having a ratio of 2,200 to 200 
volts, and is divided from the pump room by a brick parti- 
tion, the door between being kept locked, and access to it 
obtained only by the authorised staff of the board ; thus the 
risk of accident, due to ignorance or carelessness, is reduced 
toa minimum. Similar precautions are taken at all the 
other stations. 

In all the pumping stations the cables connecting the 
transformers to the switehboard are run in special trenches, 
covered by chequered plates and readily accessible. All the 
pumping and sub-stations are arranged in a similar manner, 
the only difference being in the number of circuits controlled 
from the sub-station to meet the requirements of the particular 
area supplied. 

From Troutpool the line proceeds to a similar pumping 

station at Bromford, which, like the Troutpool pumping 
station, is equipped with a 6-in. Gwynne centrifugal pump 
direct connected to a motor of 8 B.H.P. capacity. The trans- 
former equipment in this station is also similar to that at 
Troutpool. 
.. From Bromford the high tension line proceeds to a pump- 
ing station at Ashold, which contains one 7-in. pump 
designed to raise 896 gallons per minute against a head of 
32 ft., driven by a motor of 22 B.H.P. capacity, working at 
575 r.p.m. 

The transformer chamber at the Ashold sub-station con- 
tains three single-phase transformers of 10-K w. capacity each ; 
the high tension line, however, is brought into this station 
underground, whereas, in the case of the others, the over- 


Fic. 7.— Vrkw or Inpuction MOTOR, DRIVING A SEWAGE ELEVATOR. 


head line is tapped immediately opposite the sub-station, an 
offset being taken, and the line led into the building from 
shackle insulators, to which are connected three highly- 
insulated cables, which are led through the wall of the sub- 
station through a special type of porcelain duct. There are 
iwo low-tension circuits at Ashold, one for the pump motor 


and one for the 34-H.P. motor driving an elevator similar to 
that at Tyburn. 
From this station the high tension line-proceeds direct to 


Tyburn, where the largest pumping and sub-station is 


Fic. 8.—SaLTLEY SUB-STATION: TRANSFORMER ROOM, 


situated. This station is also connected to the high-tension 
line by underground cable, the transformer chamber contains 
three 15-KwW. single-phase transformers and three 75-KW. 
single-phase transformers, each being arranged for a ratio of 
2.900 to 200 volts. The larger transformers, are for the 
power circuits, and the smaller ones for the lighting circuits ; 
they are all of the B.T.H, standard **oil- 
cooled " type. 

At Tyburn the three power circuits 
are as follows :—One controls a motor 
of 8 H.P., running at 960 r.p.m., and 
an 11-H.P. motor running at 965 r.p.m., 
used for the operation of general farm 
machinery and for driving machinery in 
the mechanics’ and joiners’ shops, where 
the mechanical repairs required to the 
existing plant on the Board's estate 
are carried out, and any special tools 
required on the estate are made. 

A second circuit controls the pump- 
ing station proper, which, as in the 
case of the other stations, is imme- 


diately adjacent to the transformer 
chamber and contained in the same 
building. This station contains a 
Gwynne 8-in. centrifugal pump, de- 
signed to raise 963 gallons per 
minute against a head of 30 ft., 


and direct-coupled to a three-phase 
induction motor of 22 H.P. running at 
575 Tr.p.m. 

A third circuit controls a 35-H.P. 
motor with a speed of 1,420 r.p.m. for 
driving a sewage elevator. The cable 
supplying this motor is partly under- 
ground and partly overhead. 

The secondaries of the lighting transformers are connected 
to a special switchboard from which the circuits for the 
offices, engineer’s residence and the home farm buildings are 
controlled ; the cables for supplying these circuits being laid 
underground from the sub-station to the various buildings. 

The high-tension line continues from Tyburn to Plant’s 
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Brook, which has the heaviest duty of any of the pumping 
stations on the estate. This station is used for pumping 
only, and contains one 10-in. Gwynne centrifugal pump 
designed to raise 1,900 gallons per minute against a head of 
17 ft.; it is direct-connected to a 2$8-H.P. three-phase 
induction motor, running at 475 r.p.m. The transformer 
chamber contains three 10-Kw. single-phase transformers 
having a ratio of 2,200 to 200 volts and the usual control- 
ling switchboard. 

Near this station the high-tension line is led into a 
conduit laid for the purpose under the Midland Railway in 
1900, and thence to Minworth Greaves, where at present it 
terminates. The sub-station at the latter place is used for 
supplying power to operate two sewage distributors, which 
were previously operated mechanically, and are used for dis- 
tributing sewage over circular bacteria beds. "This sub- 
station contains three transformers having a ratio as before 
of 2,200 to 200 volts and the necessary switch gear. 

Provision has been made under a new contract to extend 
the high-tension line from this point one half-mile further 
towards Curdworth, where the Drainage Board are carrying 
out very extensive works in the building of bacteria beds, 


Lake Glaslyn, 1,970 ft. 


era, in which, by granting to power companies the right to 
transmit electricity at high pressure on bare overhead wires, 
as is usual in most other : countries, Great Britain will be less 
handicapped in the commercial race than she has been in the 
past. 

This will be the first hydro-electric power transmission 
scheme on a considerable scale to be carried out in Wales, 
and we have particular reason to hope that the scheme may 
be in every way a success, on account of the trying climatic 
conditions which exist in a country with such a heavy rain- 
fall as characterises the more mountainous district of Wales. 

The water supply is furnished by lakes Llyn Lydaw, 
1,415 ft., and Glaslyn, 1,970 ft. above the sea level, which 
lie at the very foot of Snowdon, close to the path leading 
from Pen-y-Gwryd up to the summit of the mountain—a 
route much favoured by those who ascend on foot instead of 
taking the railway from Llanberis. 

The pipe line taps the lower of these two lakes some 30 ft. 
below the natural water level by means of a long tunnel cut 
in the solid rock, which admits the water to the upper end 
of the line, consisting of riveted pipes of j'y in. steel plates 
and 2 ft. 6 in. in diameter ; these measurements are varied, 


Power house and pipe line. 


Power:house'and pipe line, 
pole line and camp. 


Pipe line; Snowdon in background (+). 


Expansion?joints, air valves and anchor bend. 


VIEWS ON THE NortH WALES HYDRO-ELECTRIC INSTALLATION. 


which it is intended to light with are lamps, and to provide 
with electrically-operated gravel-washing machinery. 

It is also intended to extend the use of the electric 
power by installing silt pumps 400 yards from the 
Minworth Greaves terminus. These pumps will be supplied 
with current at a pressure of 200 volts, direct from the same 
sub-station which supplies the gravel washer. 

The scheme, as a whole, is interesting alike to the elec- 
trical and sewerage engineer ; Mr. J. D. Watson, engineer to 
the Drainage Board,and the electrical contractors, the British 
Thomson-Houston Co., are equally to be congratulated in 
carrying through such a workman-like project. 


POWER TRANSMISSION IN NORTH WALES. 


STANDING, as it does, so far behind both America and the 
Continent in the matter of high pressure overhead trans- 
mission, this country will watch with considerable interest the 
development of the work which is now being carried out in 
the Snowdon district by Messrs. Bruce Peebles & Co., of 
Edinburgh, as contractors for the North Wales Power and 
Electric Traction Co. We are on the threshold of a new 


as the pressure increases, to 1J in. thickness and 2 ft..3 in. 
in diameter at the lower end of the line. The pipes average 
about 19 ft. 3 in. in length, and some 450 sections are 
employed between the lakes and the power house, the line 
being nearly 2 miles in length. 

Just above the power station, and at the head of the 
steepest incline, expansion joints and air valves have been 
placed. On this, the steepest portion of the line, in addition 
to anchoring each pipe-joint to over a ton of concrete, the 
pipe has been bedded in four masses of concrete of more than 
35 tons each, one of which is placed at the bend of the pipe 
on the hillside. The pipes are further secured by backstays 
placed at frequent intervals, consisting of 1j-in. iron rods 
bolted to oaken beams sunk in the hillside. The head of 
water available is nearly 1,200 ft. 

The power house is a handsome greystone building, which 
in any other position would look imposing enough, but, when 
viewed from the sides of the bills amongst which it nestles, 
looks more like a toy house than a building 50 ft. in height. 
The length and breadth are 145 and 45 ft. respectively, 
exclusive of that portion which is to contain the Ferranti 
switchboard. 

The prime movers consist of four Pelton wheels coupled 
direct to Bruce Peebles three-phase alternators of the 
revolving field type, each with an output of 1,500 K.V.A. at 


Ae | 


Vol. 57. No. 1,463, DECEMBER 8, 1905.] 


THE ELECTRICAL REVIEW. 


985 


10,000 volts 50 periods when running at a speed of 
900 r.p.m. 

Space has been left in the power house for the erection of 
two more alternators and wheels as the load increases. 

The transmission line, which is intended to carry current 
at 10,000 volts, runs from the power station in a north- 
westerly direction towards Llanberis, and in a south-westerly 
direction to the famous Oakley Quarries, in the neighbour- 
hood of Blaenau Festiniog. On certain portions of the line, 
notably those parts known as Sections 5 and 6, considerable 
difficulties were met with on account of the labour involved 
in distributing poles, cement, ballast and other heavy 
materials over mountains totally devoid of even a foot-path. 
The poles had in some cases to be set in the face of the cliff, 
and in others in a quaking bog. Poles 32 ft. and 88 ft. in 
length have been used, giving a minimum clearance of 18 ft. 
from any part of the ground to the line; they are set in 
concrete where necessary. 

The wires are carried on insulators supported by either 
galvanised iron brackets or the usual wooden cross-pieces 
bolted to the poles. The galvanised iron pins which bolt 
into the brackets are cemented into the insulators by means of 
a mixture of litharge and glycerine. The iron brackets are 
all placed on the same side of the pole, and are at a distance 
of 2 ft. from each other, the highest being 8 in. from the top 
of the pole, which is capped by a heavy plate of galvanised 
iron of the usual form. Where a change in the direction of 
the line occurs, heavy strut poles bedded in concrete have 
been placed in order to carry the extra strain. Eventually 
there will be over 130 miles of overhead mains in the area 
supplied by the company. 

In order to overcome the difficulties of distribution of the 
heavy material used, it was necessary to construct on Sections 
5 and 6, lying between the power station at Cwm Dyli and 
the railway station at Roman Bridge, a tramroad some 
5 miles in length, worked on the easier grades by horse 
traction, and where the incline is too steep, by means of 
steam winches. The economical building and maintenance 
of this track over a broad tract of boggy country during a 
period of incessant rains has been not the least of the pro- 
blems which had to be faced by the contractors. -Those 
sections which were traversed by the splendid coaching roads 
which cross the best known passes presented fewer difficulties 
in the matter of transportation of material, and greatly 
lightened the labour of the engineers in charge of the work. 

Besides supplying power to the quarries, mills, &c., in the 
area, bhe station will supply a three-phase railway, 20 miles 
in length, with electrical energy. A considerable load has 
already been booked, and the works will commence opera- 
tions very soon with motors of 4,000 H.F. connected. As 
coal is dear, and there is an enormous demand for power in 
the quarries, &c., the prospects before the undertaking are 
very bright. 

The consulting engincers for the power and railway 
scheme are Messrs. Harper Bros. & Co. and Sir Douglas Fox 
and Partners. Mr. W. V. Waite and Mr. A. W. Beuttell 
are resident engineers for the contractors, and the whole 
work, we understand, has been carried out under the super- 
vision of Mr. € )borniack, the engineer representing Messrs. 
Ganz & Co., Buda- Pesth. 


- 


CONTRACTS CLOSED. 


— M —— —— 


(Concluded from page 930.) 
G. W.R.—Messrs. Newtons, Ltd., Taunton, have received 


a repeat order for a number of “ Mawdsley " motors from the 
G.W.R. Co., for driving machinery in their locomotive workshops 
at Swindon. 


Leyton.—The U.D.C. has accepted the tender of Messrs. 
Edgar Allan & Co., Ltd., for the supply of tramway lay-outs, at 
£1,660. 


The U.D.C. has received the following tenders for the installation 
of the electric light at the Lea Bridge branch library :— 


Troup, Curtis & Co., London (accepted) £135 0 

J.T. Halsey .. i T E 149 17 

Headland & Headland, Leyton M "m 

Marshall & Co., Leytonstone 

Murrell Bros., Harringay ic e T Hn 

ne & Co., Leytonstone .. - hee ing 175 0 
‘Simmons, Stratford ,. ee - T 178 0 


London,—FuLiam.—The B.C. has accepted the follow- 
ing tenders in connection with the electricity undertaking :— 


» Messrs. Westwood & Wright, £427. 


Condenser pi 
eneral BU Co., 70 at 3 amperes, £1 17s 6d. each, 80 at 10 


Meters, the 
amperes, £1 19s. 6d. each 
Electric lighting fittings for Town Hall extension, Messrs. Spittle, £299. 


MARYLEBONE.— The Electric Supply Committee received the 
following tenders for a milking booster and switchboard :— 


Phenix Dynamo peu uiecr une Co. 
Electromotors, Ltd. 


(provisionally accepted) E 
Siemens Bros. & Co. Ltd. — .. — .. e s. e. 008 


The Committee has provisionally accepted the tender of the 
British Thomson-Houston Co., Ltd., at £135 10s., for two spare 
armatures for the motors driving the induced draught fans at the 
generating station ; and has further placed an order with Messrs. 
Babcock & Wilcox to carry out the work in connection with the 
foundations for two future boilers, at £850. 


L.C.C.—The Highways Committec of the L.C.C. has obtained 
the following prices for the construction of conduit lines over the 
new Vauxhall Bridge :— 


J. Mowlem & Co. .. s ,. £4,995 0 0 
J. G. White & Co. .. me 5,200 12 7 
Dick, Kerr & Co. ne pee 16 7 
C. Wall.. 520 0 0 


L.C.C. "engineer! 8 ostimate £5, Y 


The Committee expresses the opinion that the work should be 
executed by Messrs. Mowlem & Co. The amounts of the above 
offers do not include the necessary rails, which are estimated at 
£5,300. 


Manchester.—We understand that Messrs. Wright, 
Methuen & Co., Ltd., of Manchester, have secured the contract for 
the electrical installation at the new buildings in Quay Strect, 
-Manchester, for H.M. Postal Telegraphs Department. 


Torquay.—The T.C. has accepted the tender of Messrs. 
Siemens Bros. & Co. for new machinery, at £7,134, for supplying 
the tramways load. ` 


Warrington.—The- TC. has accepted the tender of 
Messrs. W.: Rouse & Sons, Heckmondwike, for the supply of four 
tramear top covers, at £27 9 18s. 6d. 


Worksop.—The U.D.C. has js derd a “ Criton " 
water softener for 1,500 gallons an hour for its electricity station 
from the Pulsometer eons Co., Ltd, 


2 ES ^ 4 


Carbon Tetrachloride.—A good deal of attention is 
being bestowed at the present time upon the substance known as 
carbon tetrachloride or tetrachloromethane, a body which is being 
made at Niagara by the Acker process from electrolytic chlorinc. 
It is a heavy liquid having a specific gravity of 1:593 at 20° C., but 
itis fairly volatile, boiling at 76? C. . Being an excellent solvent 
of oils and grease, carbon tetrachloride has bcen employed as a 
substitute for petroleum spirit or benzol in “dry-cleaning " works, 
but its use has been objected to on the ground that its vapour 
exercises & harmful, if not poisonous, action upon the operatives. 
In this particular carbon tetrachloride may well be inferior to 
petroleum spirit, but it can hardly be much more toxic than benzol, 
the coal-tar aromatic hydrocarbon. Recently it has been proposed to 
employ carbon tetrachloride instead of petroleum spirit for the 
extraction of grease from bones. It is stated that the grease 
recovered by means of the tetrachloride hasa better colour and 
less odour, and is therefore worth two or three shillings per cwt. 
more than the grease extracted with light petroleum. The putrescent 
matter of the bones is soluble in petroleum spirit, but not in carbon 
tetrachloride, so that the latter solvent yields an almost odourless 
product. Moreover, the odour of petroleum adheres firmly to the 
grease extracted with its aid, whereas that of the carbon tetra- 
chloride can easily be removed with a current of steam. The new 
solvent does not injure the gelatinous matter of the bones, and they 
are accordingly better suited for the manufacture of glue. It is 
claimed on behalf of carbon tetrachloride that so much less cooling 
water is required in the extraction plant, and the premiums for fire 
insurance are so much reduced that it has a good chance of super- 
seding petrolum spirit for the present purpose. "There is, however, 
a loss of solvent equal to about five or six parts by weight per 1,000 
parts of bones treated, which represents a loss of some three shillings 
per ton of bones; and it does not seem that existing plants 
designed for petroleum spirit can be properly used with carbon 
tetrachloride. It is rather interesting to observe that the proposal 
to employ the electrolytic product carbon tetrachloride for the 
purpose of grease extraction has come to the front almost at the 
same time as that for the use of acetylene tetrachloride or 
tetrachlorethane in a similar way. Tetrachlorethane is prepared 
from chlorine and acetylene; the acetylene is obtained from calcium 
carbide, a product of the electric furnace, and the chlorine may be 
electrolytic as well. As might be expected, tetrachlorethane is 
considerably less volatile than the corresponding methane com- 
pound, its boiling point being about 146° C. Trichloromethane is 
also an excollent oil solvent, but has other more important appli- 
cations, for it is the systematic name of chloroform. 
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FORTHCOMING EVENTS. 


To-day's Events (Friday, December 8th).—At 7.90 


p.m. I.E.F. (Manchester 
Btudents). Mr. W. H. M. Parr on * The Electrification of Existing 
Steam Railways.” ' 


At7p.m. LE.E. Annual dinner at the Hotel Cecil. 

At8 p.m. At Northampton Institute. Prize distribution by Bir Wm. 
Preece, and Conversazione. 

At 8 p.m. Physical Society Meeting. 


Pg eee 


Baturday, December 9th.—Glascow Technical College Scientific Society, 
Fourteenth Anniversary Dinner, 

At 10.30 a.m. I.E.E, (Students) visit to Bow Electricity Works, Marsh. 
gate Lane, E. 

At2p.m. North of England Institute of Mining and Mechanical Engi- 
neers, Meeting at Newcastle. 

At 7.80 p.m. Birmingham and district Electric Club. Annual general 
meeting at Colonade Hotel, 

Monday, December llth.—At 8 p.m. Society of Arts. Cantor Lecture, by Dr. 
J. A. Fleming, on * The Measürement of High-Freq uency Currents 
&nd Electric Waves." (Lecture III.) 

At 7.30 p.m. I.E.E. (Manchester. Mr. H. Harrison on “ Street 
Lighting.” 

I.M.E. (Graduates) Mr. A. W. Waddy, on “ Organisation in Small 
Engineering Works.” 

Tuesday, December 12th.—At 8 p.m. I.E.E. (Glasgow). At 207, Bath Street. 
Dr. J. Erskine-Murray on “Recent Advances in Wireless 'Tele. 
Rraphy." 

Nottingham Guild of Mechanical and Electrica] Engineers. Mr. G 
Preece on “ Dlectric Cables.” 

At & p.m. Electrica] Contractors’ Association (london), At Frascati’s 
Restaurant. Mr. Alger on * Electricity v Gas." 

At8 p.m. LCE. Further discussion on paper on“ The Steam Tur- 
bine,” by the Hon. C. A. Parsons and Mr. G. G- Stoney. 
Wednesday, December 13th.—At 7.80 pon. I.E.E. (Birmingham.) The Univer- 

sity. Mr. 8. H. Holden on “ Two New Electricity Meters.” 

At 8 p.m.—Association of Engineers-in-Charge, Mr. J.W. Blakely on 
“ High-Pressure Gas Illumination." 

At 7.30 p.m. LE.E. (Students), 

Pumphrey. 

At 7.80 p.m. Wolverhampton and District Engineering Society. Mr. 
Geo. Bulkeley on * The Locomotive of To-day.” 

Thursday, December lith.—At 3 p.m. Tramways and Light Railways Ass 
ciation. Visit to Lot's Road power station. 

At Rugby.—Rugby Engineering Society. Mr. P. A, Mossay on * High. 
Lift Pumps." 

At8 p.m. LE.E. Adjourned discussion on Mr. W. H. Patchell's paper 
on ** The Charing Cross Co.'s City of London Works.” . 

Friday, December 15th.—At 7 p.m. Physical Society. 
Electrical, Optical and Physical Apparatus. 

Electro-Harmonic Society. Smoking Concert and Presenta- 
tion of Sonvenirs to the members of the Electrical Exhibition 
Executive Committee, 

At 8 p.m. I.M.E., at Btorey's Gate. Adjourned discussion cn seventh 
report to the Alloys Research Committee by Dr. H. C. H. Carpenter 
and Messrs. R. A. Hadtield and P. Longmuir. 

At8 pin. Junior Institution of Engineers. Prof. J, T. Morris on 
^ Electric Mains for Power Transmission Work.” 

At 8 pm. LCE. (Students). Mr. E. E. Mann on “ Tests of Street 
Illumination in Westininster, 

Baturday, December 16th.—At 7.30 p.m. 


An Exhibition of 


Junior Institution of Engineers. Visit to Messrs. Johnson 
and Phillips's Old Charlton Works. 


I.E.E. (Manchester Btudents). Visit to Btuart Street Bcnerating station. 
Meet at Queen's Statue at 2 p.m. 


Friday, December 22nd.—At 7.90. I.E.E. ( Manchester Students) Mr. J. C. 
Ward on “ The Electrical Equipment of Automobiles,” 


————— 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


THE following orders are issued :— 


Monday, December llth.—' A» Company, recruits’ drill, 6 P-m.; technica] 
Instruction, 7 p.m. 


Tuesday, December 12th,—« B” Company, technical instruction, 7 p.m. ; medical 
Inspection, recruits, 7 p.m. 
Wednesday, December 13th. —« A” badge examination. 


Thursday, December lHith.— ce” Company, technical instruction for the whole 
, company at 7 p.m. 


Friday, Deceinber l5th.—* p» Company, technical instruction, 7 p.m. 
Baturdny, December 16th.—Week end instruction for « A" Company (whole 
day) “aA” Company Supper, 7 Pan., at headquarters, 
WILFRip C, DUXBLE, Captain E.E. 
For O.C.E.E.R.E. (V.). 


es 
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~ NOTES. 


Short Circuits as Causes of Fire,— Prof, Kubler, of 
Dresden, read a Daper on the supposed dangers of electrical instal- 
lations before the recent general mecting of the German Institution 
of Naval Architects at Berlin. It wag mentioned that in tho case 
of the majority of fires the publie simply attributed the cause toa 
short circuit, Many investigations had taken place of fires in 
buildings not clectrically lighted, but the cause was returned ag 
being due to a short circuit. In one instance near Dresden, a shed 
was burnt down, and the owner explained that the fire was due to 
a short. eirenit. i 
the supply had been cut off a long time Previously, because the 
owner had not paid for the energy consumed. 
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By a Mains Man installing Cables in a Coal Mine — 


Of sunlight sweet I have no power to sing, 

I cannot ease the burden of your fears; , 

Or make of dismal shaft a preity thing, 

Nor bring again the pleasures of past years -- 
Those cables laid 'mid trees by silvery meres, 
Or tramway mains laid in the light of day, 
Or seaside networks in the month of May ! 


The heavy cables, the bewildering care 

Which stalks your mind by day, by night your bed, 
My idle verses have no power to share, 

They cannot transmigrate the black pit head, 

The work on Sabbaths (wishing you were dead), 
The dust and wet careering down your neck, 

Your only jointer drunk, a helpless wreck "ox 


And then when you, aweary of the earth, 
Have done the work, and wearily ye sigh 
For something cleaner, something nearer mirth : 
When, after many days, again you sce the sky 
Erstwhile forgot, and shines again the eye— 
Behold, a letter from your firm to say ; 
“ Go to another coalpit jub TO-DAY.” 

DUPLICATOR, 


everything possible where enterprise and money in conjunction 
are able to decide matters. 
station at Essen, has already acquired the electric lighting under- 
takings of several local authorities, and is in negotiation with other 
communal councils for the purchase of their works. In addition, 
the company ha: another large power station newly-erected at the 
Wiendahlsbank Colliery, and a supply of electrical energy is 
furnished to a number of towns, local authorities, coalmines and 
iron and steel works. In fact, the industria] load is of considerable 
importance to the company, as it starts at 6 a.m. and ceases about 
2 p.m., while the lighting load commences about half-past three 
o'clock. In many cases the company has agreements with the 
mining companies for the supply of power, these including such 
important works as the Deutscher Kaiser, Thyssen & Co., the F, 
Krupp Co., the Mulheim Mining Association, the Friedricks- 
Wilhelmshutte, the Gelsenkirchen Mines, the Harpen Mining Co., 
the Bochum Union and many others. The Government authorities 
are also customers of the company, and it is being suggested that in 
order to protect the public in gencral, the State and the consumers 
should become financially interested in the increasing share capital 
of the Essen Co. 


A New Wire Insulation.—In our issue of the 1st inst. 
we described at length a new System of insulating wires, for which 
an important claim was that it enabled a thin yet effective insula- 
tion to be given. From the Western Electrician we gather that 
Germany has recently produced a new insulated wire, in which the 
insulation is exceedingly thin, but at the same time a successful 
dielectric, possessed of clastic properties. ‘This new insulation, 
when used for very fine wires, is formed of acetic cellulose applied 
Although tough, supple and elastic, the 
insulation is said to have a thickness of but 0:03 millimetre. It is 
further asserted that the insulation is unaffected by humidity 
or a temperature: of 150° C., and will suffice for a pressure 
For coarser wires up to two millimetres in 
diameter the insulation is formed of another substance of 
similar qualities, resembling enamel in external appearance. 
The latter form possesses nearly perfect elasticity aud flexibility, 
with insulating qualities permitting it to withstand 2,000 to 
Unaffected by humidity, it resists a temperature 
up to 200° C. The insulation being exceedingly thin (between 
0°015 and 0:025 millimetre) its success in many applications appears 
to be assured, 


New York Electrica] Society.—The centenary of the 
birth of Benjamin Franklin, January 17th, 1906, is to be celebrated 
with much distinction in the United States. Owing to the number 
of functions on hand for the evening of that day, the New York 
Electrical Society, the oldest electrical society in America, has 
decided to hold its “ Franklin Night" on tho 16th. Mr. Marconi, 


who had engaged to lecture before the Society in January, has 


The Physical Society's Exhibition of Apparatus. 
—We have before us an advance programme of the exhibition 
which is to be held by the Physical Society on Friday evening, 15th 
inst., at the Royal College of Science, South Kensington. Invita- 
tions have been issued to members of the Institution of Electrical 
Engineers, the Röntgen Society, the Optical Society, and the 
Faraday Society. Admission will be by ticket only, The leading 
instrument makers will be exhibiting various electrical, optical, 
and other physical apparatus, and the occasion bids fair to be one 
of considerahle interest and profit to those who can make the oppor- 
tunity to b» present. 
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A Forthcoming Presentation. — An interesting— 
certainly a most unusual—item in the programme of the next 
Electro-Harmonic Smoking Concert will be the presentation of 
souvenirs to the members of the Electrical Exhibition Executive 
Committee. The success of the show at Olympia was largely due to 
ihe good work of Mr. Cunliffe Owen and his committee; and the 
exhibitors, desiring to express their thanks and appreciation, have 
chosen this method. Mr. John Gavey, C.B., President of the 
Institution of Electrical Engineers, has consented to make the 
presentgtion. The concert will be held at the King’s Hall, Holborn 
Restaurant, on Friday, the 15th inst. It begins at 8 p.m., and the 
presentation will take place during the interval. Tickets of 
admission to the concert have been furnished to all contributors 
through the courtesy of the Electro-Harmonic Society. 

The programme issued by the secretary of the Electro-Harmonic 
Society for the smoking concert announces the following items:— 


Vocal Music: By Messrs. Gwilym Richards and William 
Forington. 

Instrumental Music: Solos and a duet by Mr. T. E. Gatehouse 
(violin) and A. E. Izard (pianoforte); also concertina solos by Mr. 
Alex. Prince. 

Miscellancous Items: Humorous recitations by Mr. W. G. 
Churcher; humorous songs by Mr. Walter Walters; and humorous 
sketches by Mr. Frank Leedam. . 

Mr. John Gavey, C.B., is to preside. 


Electric Lift Accident.—An inquiry was held at the 
City Coroner’s Office on November 23rd as to the death of a youth 
who was killed at the Central News Building. The deceased, whose 
age was given as 15, was employed to work the electric lift, and, 
according to the evidence, he had had three days' tuition by the 
makers, who considered him to be quite proficient. It was not 
clear from the evidence precisely how the accident occurred. It 
was stated that, after going down into the basement to switch on 
the current, he ascended to the first floor; and whilst he was in the 
act of clearing out the lift, the cage descended and guillotined him 
between the top of the lift door and the floor, death being due to 
suffocation owing to pressure on the chest. The boy's position 
suggested that he was reaching into the lift to turn off the handle. 
Subsequent inspection showed that the switches were ''on" but 
the main fuses were blown—due, of course, to the lift having been 
jammed. The Home Office Inspector was of opinion that the lift 
was in proper working order, and was fitted with a number of 
safety appliances ; he could suggest nothing that would make it 
Safer, except that the handle on the inside of the cage should be 
capable of being removed. 

The jury made a strong and emphatic recommendation to the 
effect that a boy of 15 should not be employed on an electric lift. 
He was jeopardising not only his own life, but the lives of the 
passengers carried. "They were of opinion that the instruction given 
was insufficient and haphazard, and called attention to the fact 
that the boy was working 114 hours a day. 

There have been upwards of 30 lift inquests during the past 
five years in the City alone. It is important, therefore, in the 
interests of the electrical industry, that every reasonable precau- 
tion in the design of the operating gear of electric lifts should be 
taken. It appears that the operating handle of the lift in question 
was removable and ought to have been removed, but this is a 
matter of course depending upon the carelessness or otherwise of 
the lift attendant. 

As to the jury's recommendation that a boy of 15 should not be 
in charge of a lift, it might be pointed out that there are many 
lifts in the City in which there are no attendants at all. We refer 
to lifts worked on the push-button principle. It is, however, pos- 
sible to design electric lifts in such a way that they cannot be 
operated unless the lift doors are shut, and such a design, it appears 
to us, would prevent such an accident as the one in question, 

We trust that, in view:of the above and other cases which have 
occurred, electric lift makers will realise that to some extent the 
interests of the industry generally may be jeopardised by such 
unfortunate occurrences, and that they will do their utmost to 
design their apparatus so as to make them as safe as is humanly 
possible. Electric lifts are much more economical- in operation 
than hydraulic or mechanically-driven lifts, and if it can be shown 
that they are safer it will be an additional inducement for their 
adoption. m 


Electro-Chemical Notes.—The seventy-seventh annual 
meeting of the German Society of “Naturforscher und Aerzte” 
was held at Meran during the week ending September 30th last. 
In the Applied Chemistry section several papers were read of con- 
siderable interest, and of some of them we give an account in the 
following lines. 

The Anodic Attack of Iron by Stray Earth Currents.— Dr. F. 
Goldschmidt, of Essen, read a paper on this subject, which con- 
tained the results of some investigations carried out by Dr. Bunte, 
of Karlsruhe, Prof. Haber, and himself; the chief point. under 
consideration being the influence of any acidity or alkalinity in 
the ground water upon the attack of iron pipes by stray earth 
currents. It has been found that the iron does not become passive, 
as might be anticipated, when the soil is alkaline ; the reason being 
that the earth hinders diffusion, just as happens when an iron 
anode is surrounded by a diaphragm of animal membrane or the 
like. Such an anode is attacked in a solution of an alkali metal 
carbonate, presumably because the anodic liquor gradually comes 
to contain some bicarbonate. In ordinary conditions the layer of 
bicarbonate next the anode diffusea away, normal carbonate taking 
its place: When, however, this diffusion is hindered through the 
presence of a diaphragm, the bicarbonate concentration increases 
until passivity is no longer possible. In the solution of a caustic 


` than the density at the cathode. 


alkali the iron is prevented from becoming passive by the presence 
of chlorides; an observation which agrees with Mugdan's statement 
that iron rusts progressively in a chloride solution. Between active 
and passive iron there exists such an electro-motive difference that 
the former is as negative towards the mercury of a decinormal 
electrode as the passive iron is positive thereto. For the purpose 
of studying the effects produced by stray currents issuing from 
tramlines and escaping into the earth, a portable non-polarisable 
electrode of zinc in zinc sulphate paste can be made, which permits 
of convenient and accurate work being done. In the course of a 
discussion following the paper, Dr. Goldschmidt stated that already 
a good deal of damage had been done in Germany by stray electric 
currents. 


The Manufacture of Lampblack and Graphite from Calcium 
Carbide,—A paper was read before the same section of the Society 
by Dr. Adolf Frank, of Charlottenburg, describing a new process 
devised by Drs. Albert Frank, N. Caro, and himself, for obtaining 
either lampblack or graphite from calcium carbide or from acetylene 
previously generated therefrom. The process is carried out in two 
different ways. Whena mixture of acetylene with either oxide of 
carbon is caused to explode, all the carbon present is recovered in 
the form of a lampblack, which is stated to be a pigment of excep- 
tional blackness and covering power, superivr to the best grades of 
American gas or carbon black. When, however, a current of either 
oxide of carbon is led over a heated metallic carbide, the reaction is 
so energetic that the temperature of the mass is raised considerably. 
All the carbon present is recovered, as before, in the free state, but 
it is obtained as a graphite mixed with the metallic oxide. If the 
latter is extracted by suitable mechanical and chemical means, a 
pure graphite free from ash is left, and it is said to be fully equal 
in all respects to the graphite manufactured by Acheson in tlie 
electric furnace. It is put forward as an additional merit of the 
new process that the calcium carbide employed is the dust or smalls 
produced during the crushing and grading of ordinary carbide; and 
the dust is essentially valueless for any other employment, such as 
the generation of acetylene. 


The Value of Calcium Cyanamide.—In the agricultural section a 
paper was read by Prof. Frank upon last summer's experiments 
with calcium cyanamide, the new fertiliser. The general outcome 
was that calcium cyanamide is undoubtedly a valuable fertiliser, 
which is actually some 20 or 25 per cent. less efficient than sodium 
nitrate, but occasionally proves fully equal thereto. 


Electrolytic Production of Zine from Sulphate Solutions.—A 
German patent has been granted to Siemens & Halske, of Berlin, 
for a process of electrolysing zinc sulphate solutions with an 
insoluble anode. Hitherto, it is said, processes of this kind have 
proved troublesome to work, owing to the formation of a zinc mud, 
and to the action of the liberated sulphuric acid upon the metal 
deposited at the cathode. These difficulties are stated to be over- 
come in the new process, the essential feature of which is that the 
current density all over the insoluble anode, or at certain spots 
thereon, is several times higher--preferably 20 to 50 times higher— 
For the treatment of the most 
concentrated solutions of zinc sulphate that it is practicable to usc, 
the cathode current density should be about 150 amperes per square 
metre; and the corresponding anode current density should there- 
fore range between 3,000 and 7,500 amperes. The form of the 
anode is immaterial, provided its localised or general current 
density is sufficient. To attain this object, the superficial area of 
the anode itself may be appropriately reduced in proportion to the 
size of the cathode, or it may be constructed of equal area to the 
cathode, but with ribs, inlaid wires or the like, so that its higher 
conductivity at those places may cause it to possess the required 
high current density. When the whole anode is made small, it may 
be composed of platinum or an alloy thereof, for then con- 
tamination of the electrolyte with foreign matter from the anode is 
entirely avoided. The process is claimed to give a crystalline and 
perfectly solid deposit of zinc, which is smooth and free from 
lumps, resembling in outward appearance elcctrolytically-refined 
copper (except presumably in colour). 


Electrical Steel. in Germany.—The proprietors of the calcium 
carbide factory at Gurtnellen have decided to increase their 


' capital in order to be able to lay down plant for the electrical 


manufacture of steel according to the Kjellin system. At first 
they intend to work on a comparatively small scale, a 500-H.». 
furnace being installed, which was expected to be ready by the end 
of November. ‘lhe Röchling iron and stecl works at Volklingen 
have also partly adopted the electrical process, a 1,500-H.P. furnace 
being already in process of construction. It is reported that 
several other important blast furnace works contemplate a similar 
excursion into the domain of electro-metallurgy. 


Electric Shock Fatality.—An inquest was opened on 
Saturday last at Newcastle into the cause of the death of J.T. 
Curry, a fitter at the Bushy Pit, Pelton Colliery. From the 
evidence given by Jacob Robson, jun., it appears that he was 
working with Curry in the blacksmith's shop, and the electric 
lamps were lighted. As the light was not strong enough, an 
electric lamp, with flexible cable attached, was held by Curry. 
The cable was attached to the lighting circuit. Curry was on the 
floor, and having picked up the lamp and switched the light on, 
he walked about 4 yards along the shop floor towards witness, 
who was on the shafting in the roof. He heard deceased shout 
“ Jake!” and on looking round saw Curry lying on his back on the 
floor. The lamp was still in his hand, lighted. Witness thought 
he had hold of the lamp with both hands in front of his breast, 
the handle touching his body. When the witness pulled off.the 
main switch, the lamp was extinguished. a 
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According to a report in the Newcastle! North Mail, J. W. 
Armstrong, electrical engineman at Pelton Fell Colliery, also spoke 
of secing Curry holding the lamp. He touched Curry and received 
a slight shock, and found that Robson had turned off the wrong 
switch. He turned off the right switch, and then took the lamp 
from Curry's hand. Armstrong added that there was only a vol- 
tage of 120. He had received a shock at 440 volts. Curry would 
receive the current for about four minutes. Further evidence 
showed that on the night in question there was a leakage; and 
Curry might have reccived 254 volta. 

The jury found that Curry was accidentally killed through 
receiving an electric shock from a portable electric hand lamp 
whilst following his employment. | 


Electric Lift for the River Weaver.—It is stated that 
nearly £20,000 is to be expended by the River Weaver Trust in 
reconstructing the Anderton lift and substituting electrical for 
hydraulic power. Parliamentary powers have been granted for an 
expenditure of £30,000. 


. e 

Claim against Leicester Corporation.—4A claim has 
just been settled by the Leicester Corporation, in which Messrs. 
Walker & Sous, hosiery manufacturers, claimed ugainst the Electric 
Tramways Committee that goods were damaged by smuts from the 
tramways power station chimney. They demanded £1,500 compensa- 
tion. Expert evidence was obtained by both purties, and acting on 
eminent legal advice the Corporation has settled the claim by 
paying £500 damages. 


Gas v. Electricity for Street Lighting.—The Sutton 
(Surrey) Urban Council has recently been considering this question, 
and after having before it tenders submitted by the Gas Co. and 
the South Metropolitan Tramways and Electric Light Co., Ltd., has 
resolved to go in for electric lighting (Gas journals please note !). 
The offer of the Gas Co. was £3 14s. per lamp per annum, or 
£3 12s. under a three years’ contract. From the Sutton Herald we 
gather that the Electric Light Co. offered to provide 500-watt 
flame lamps or other type of are lamps opposite the fountain 
at the railway station and at the Cock Hotel, two Nernst or 
other incandescent lamps of 132 c.r. in the High Street, 
and 168 Nernst or other lamps for the side streets, for the 
sum of £737 5s., being the equivalent of £3 12s. 6d. for each 
incandescent lamp and £17 for cach arc lamp. As therc 
would be a heavy capital charge in fixing the lamps, &c., the con- 
tract must be for five years. "They pointed out that the lamps 
would give a total candle-power of 17,586, which was about 40 per 
cent. more than the rated candle-power of the existing gas lamps, 
and further, that by their agreement with the Council in 1900 they 
undertook to provide one 16-c.P. lamp burning all night for 70s., 
and that on the basis of 194 lamps this would give a total illumina- 
tion of 3,104 c.P. at a cost of £676, whereas now they offered the 
equivalent of 14,500 c.p. for £703 5s. 

Mr. Wakeford, as chairman of the General Purposes Committee, 
said they had gone very thoroughly into the matter, and had 
arrived at the opinion that it would be a distinct advantage to the 
town to light up as much as possible with the electric light. | They 
were getting it at a lower rate than the gas, and there was not the 
slightest doubt they would get a light far in advance of anything 
they had at present. He had no hesitation in saying that he 
believed the electric light people would keep up the standard as 
specified in their contract. He moved that their tender be accepted. 

Mr. Holland seconded, and said that as a progressive body they 
ought to endeavour to keep up with the times. The matter had 
received minute consideration from every point of view, and they 
felt that in installing the electric light they were doing the right 
thing. Hitherto they had been paying £3 14s. per lamp, which for 
551 lamps amounted to £2,038. Presuming that each lamp burnt 
5 cb. ft. per hour for 3,639 hours, according to the schedule, that 
would make 18,150 ft., and at 2s. 8d., with the 5 per cent. off 
allowed to large consumers, that would mean that their lamps 
ought to cost them £2 6s. for gas, leaving £1 8s. for cleaning, main- 
tenance, &c. That appcared to him to be a very high charge, he 
believed that the average was about 17s. 5d., so that it would appear 
they were being asked to pay something like 10s. 9d. per lamp 
more than they ought to' do. 
matter was looked into, and that they endeavoured to secure better 
terms from the company. If they desired to secure better terms 
the only way. of doing it was by competition, and they had thought 
it right to introduce that competition. - 

The recommendation was adopted. 

We congratulate the Sutton Council upon its decision to pursue 
an enlightened policy. Had the City Corporation made as fair and 
complete an inquiry into the question, the retrograde step which 
has been adopted reverting to gas lighting would never have been 
taken. The blindness of the City authorities, or something else, 
appears to prevent them from secing that it is absolutely unfair to 
compare the most modern gas systems with a comparatively ancient 
arc lamp lighting. Surely members of the City Corporation 
ought to be intelligent enough to understand that since fifteen 
years avo enormous strides have been made in electric street illumi- 
nation. There are none so blind as those who, for some reason best. 
known to themselves, won't see ! 


King's College Engineering Society.— The twelfth 
annual dinner of this society, which has existed for no less than 
45 years, was held on November 25th at the Hotel Cecil. Prof. 
A. K. Huntington took the chair, and amongst the guests were Sir 
A. Binnie, Sir A. Rucker, Profs. Thomson, Capper, Wilson and 
Hudson, Mr. C. H. Wordingham, and Mr. F. W. Timmis (pre- 
sident). Mr. M. H. Curry proposed the health of the guests, to 


He thought it was quite time the. . 


which Sir A. Riicker and Sir A. Binnie responded, the latter 
recalling the time when he was an evening student at the College 
47 seven years ago, and urging the students to secure a broad 
foundation of general knowledge before they began to specialise. 
Other speeches and a musica] programme contributed to the enjoy- 
ment of the company. 


Gas v. Electricity.—Next Tuesday’s meeting of the 
London Section of the Electrical Contractors’ Association (Incorp.) 
promises to be one of considerable interest and importance, for a 
member, Mr. Alger, of Newport, who is understood to have gone 
very carefully into the comparative costs and consumption of air of 
gas and electricity, wil read a paper on the subject. The meeting 
takes place on Tuesday next, 12th inst., at Frascati’s Restaurant at 
8 p.m. The recent braygart claims of gas advocates render it neces- 
sary for all engaged in the electric lighting industry to be fully 
posted in regard to the real truth of the present controversy. 


The Fire a£ Shrewsbury Schools, — The following 


important communication comes to hand as we go to press :—- 


“I notice in the newspapers this morning that the cause of the 
fire at Shrewsbury Schools is put down to the fusion of the electric 
light wires. I have thoroughly investigated the matter, both 
yesterday and to-day, and can say positively that this was not the 
cause of the fire. The whole of the branch fuses were in order on 
the distributing boards (which were not damaged by the fire), 
showing that the damage to the wires was the effect of the fire, and 
was done after the main switches were turned off. 

“The fire is supposed to have started some distance from any 
electric light wires, and due to the fluc leading from the heating 
apparatus. 

“ The report in the newspapers has come from no reliable source. 

“C. M. Jounston, M.I.E.E., M.I.M.E., 
“ Borough Electrical Engincer, Shrewsbury. 
“ December 6th, 1905." 


Once more electricity has been made the scapegoat. 
accusations are exasperating ; but what can. we do? 


Appointments Vacant.—Charge engineer for Southend- 
on-Sea electricity and light railways department (508); mains 
engineer for Dartford U.D.C. 


Institution and Lecture Notes.—1I.E.E. (Dusiry).— 
On November 30th, in the theatre of the Royal Dublin Society a 
conversazione was held, there being a very large attendance. The 
programme opened with a lecture on “High Frequency Electric 
Current,” by the Very Rev. Monsignor Molloy, D.D., and an 
attractive vocal and instrumental entertainment followed. 

RowTGEN Society.—Before a meeting of the Society last even- 
ing, Mr. J. Butler Burke read a paper on '* The Spontaneous Action 
of Radium and other Bodies on Gelatine Media." 

INSTITUTION OF CIVIL ENGINEERS.—At the meeting on Tuesday a 
paper on “The Steam Turbine" was submitted by the Hon. 
Charles A. Parsons, C.B., F.R.S., and Mr. G. G. Stoney, M.Inst.C.E. 

Royat SocikTv.—On November 30th, the annual meeting was 
held at Burlington House, Sir W. Huggios, president, delivered 
his address. Lord Rayleigh was elected president for the ensuing 
year, and the society's medals were afterwards presented. "The 
annual dinner of the society was held in the evening. 

Royau Institution.—-The following are among the lecture 
arrangements at the Royal Institution, before Easter:--A Christmas 
course of six illustrated lectures, adapted to a juvenile auditory, 
by Prof. H. H. Turner on *'' Astronomy." Prof. B. Hopkinson, 
three lectures on "Internal Combustion Engines" (with experi- 
mental illustrations); and Prof, J. J. Thomson, six lectures on the 
“ Corpuscular Theory of Matter." The Friday evening mectings 
will commence on|January 19th, when Prof. J. J. Thomson will 
deliver a discourse on ** Some Applications of the Theory of Electric 
Discharge to Spectroscopy." Succeeding discourses} will probably 
be given by Prof. S. P. Thompson, Mr. W. C. D. Whetham and 
other gentlemen. 

Before the Glasgow Architectural Craftsmen's Society last week, 
Mr. John D. Mackenzic, A.I. E.E., read a paper on “ Electricity as a 
Home Comfort." 

At a meeting of the Nottingbam Guild of Mechanical and 
Electrical Engineers held last week, a lecture on ‘ Steam Boilers 
of all Kinds" was delivered by Mr. H. J. S. Mackay, of London, 
expert to the Stirling Boiler Co. 

The Hon. Charles Parsons lectured on Saturday night in the 
Armstrong College, Newcastle-on-Tyne, on “The Future of the 
Steam Turbine.” 


These false 


The Charing Cross Bisaster.—In connection with this 
very sad disaster, it is interesting to learn that at 6.50 p.m. on 
Tuesday a detachment of the Electrical Engineers Volunteers was 
telephoned for to bring searchlights from the Headquarters in 
Westminster to enable the repair work to proceed. Before 8 p.m. 25 
men and two field searchlights were on the spot under the command 
of Capt. J. J. F. Phillips and Lieut. E. Graham Sheppard. A few 
minutes later the projectors were mounted on tops of railway 
carriages and the lights concentrated on the places where the repair 
work was going on, thus enabling very risky work, which would 
otherwise have been delayed till daylight, to proceed without a 
break. This is, we believe, the first occasion on which such a thing 
has taken place, and this lighting will be continued by the Corps 
every night as long as required. It is very creditable to the Corps 
that at so short. notice they were able to carry out the whole of this 
work entirely unaided, more especially as the men were not in any 
way picked, but were simply those who happened to be at Head- 
quarters for drill, 
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Dinner of the British Motor Trades Alliance. 
—The first annual dinner of this new association was held at 
the Holborn Restaurant, on Monday last, December 4th. 
Though the membership of the Association numbers something 
ander 40, it comprises almost all the best firms ; its object is 
to further the interests of British trade, which has had a 
good deal of stern chasing to do. But though foreign cars 
still come into the country in increasing numbers, the rate of 
increase is less than that of British-made cars, and buyers now 
prefer the British car. Britain, indeed, holds the record for speed. 
She also holds the record for reliability, and stands high for touring 
cars. British tires are used on the best French cars, and generally 
the superiority of the British car is becoming more and more widely 
recognised. The United States are afraid of the British car to the 
tune of 40 per cent. tariffs. Electricity has so far not had a very 
large share of the motor-car industry, apart from its use Vor 
ignition purposes; but there is hope yet for the daily improving 
battery of secondary cells, and the electrical car will undoubtedly 
in time find a field for its peculiar capabilities in the smooth 
city strects. Fancy a nerve specialist calling on his patients in 
a petrol car, with its frequent pistol shots in the exhaust pipe 
and general clamour. . The gentle hum of the electric motor 
will be half a cure for nerves in itself. It is impossible not 
to sympathise with the objects of the Association, especially 
when in their optimistic company. At the same time, we 
believe nothing would do more to further the interests they 
have at heart, than a successful clean method of dealing with 
dust. We cannot forget that the motor-car has been the ruin of 
many a home by the main roadsides, and that great loss has been 
incurred by unfortunate owners of houses. A real dust remedy 
would be of priceless benefit, and would greatly increase the 
business of the members of the Association. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL Review posted as to their movements. | 


= P EEA ——— 


Central Station Engineers.—Mr. Wm. Warn, switch- 
board attendant at the Blackpool Borough Electricity Works, has 
secured a similar appointment under Paisley T.C. 

The Bolton T.C. has appointed Mr. CrAvpE Barry, assistant 
engineer-in-charge of the Blackpool Corporation Electricity Works, 
as engineer-in-charge of the Electricity Works. 

The Dover T.C. has appointed Mr. R. E. HrvaGaTE as shift engi- 
neer at the Electricity Works. 

The Leyton U.D.C. has increased the salary of the electrical 
engineer (Mr. F. H. Lewis) by £150 per annum. 

Illuminated addresses have been presented by the late Dover 
Electricity Supply Co. to Mr. Woopman, electrical engineer, and 
Mr. Broan, chief clerk, in recognition of their services to the com- 
pany, whose undertaking has been taken over by the T.C. 

Mr. R. J. J. Swan, resident engineer to the Empire Electric 
Light and Power Co., was appointed to succeed Mr. A. H. Seabrook 
as clectrical engineer and tramways manager at Barking at a salary 
of £225, rising to £300, but he declined to accept, his company 
having increased his salary to the sum offered by the Council. The 
Barking Council has since unanimously appointed Mr. HENLEY L. 
HowanRD, A.M.I. M. E., A.M.I. E.E., of Manchester, to be chief engineer 
and general manager of the Electricity and Tramways Department. 
Mr. Howard leaves Manchester on 16th inst. 

Mr. B. T. Hawktns has left the Sheffield Corporation Electric 
Supply Department to take up the position of shift engineer at 
Consett for the Cleveland and Durham County Electric Power Co. 

According to the Australian Mining Standard, a number of the 
aldermen and ofticers of the Sydney City Council met at the Town 
Hall at the end of October to wish a pleasant journey to Mr. T. 
Rooke, city electrical engineer, who was about to visit Great Britain 
and Europe on six months’ leave of absence. During his absence Mr. 
Rooke will inspect various electrical systems, and more particularly 
the working of turbine engines as compared with thc system of 
reciprocating engines at present used by the Council Amongst 
the other toasts- honoured was that of Mr. Donohue, assistant elec- 
trical engineer, who will discharge Mr. Rooke's duties during his 
absence. 

Mr. R. J. RoBERTS, of Merthyr Tydvil, has been appointed 
paor charge engineer at the Cheltenham Corporation Electricity 

orks. 

The position of meter inspector to the Croydon Electricity 
Department has been filled by Mr. Joseren H. Bryan, of Messrs. 
Ferranti, Ltd. 


Tramway Officials.—The Gloucester City Council, on 
November 29th, appointed Mr. Leonard JonuxsTON, of Blackburn, 
as general manager of the tramways, at a salary of £250 per 
annum, rising by £25 & year to £300. An amendment favouring 
the amalgamation f the offices of electrical engineer and tramway 
manager was rejected. . 


Mr. Hy. MozrEy, the general manager of the Burnley Corpora- 
tion Electric Tram ways, at a smoking concert last week, presented 
the medals to the members of the Tramways Athletic Club having 
the best batting and bowling averages. 


General.— Mr. W. H. Breck, M.I.M.E., F.C.I.P.A., 115 
and 117, Cannon Street, E.C., announces that he has admitted as 
partners in his business of consulting engineer and patent agent his 
former manager, Mr. STEPHEN EDWARD Gunyon, and his son Mr. 
ALEXANDER EDWARD BECK, A.M.I.M.E., consulting engineer. The 
business will be carried on in future under the style of W. H. Beck 
and Co. 

Mr. J. H. Harwoop has resigned his position with Messrs. 
Masson, Scott & Co., of Fulham, and has commenced business on 
his own account as a consulting engineer at Crosby Buildings, 
Great St. Helens, E.C. 

Mr. GEORGE A. Goopwin, M.I.C.E. Whitworth Scholar and Past- 
President of the Socicty of Enginecrs, has removed his offices from 
28, Victoria Street, to 25, Victoria Strect, Westminster, where he 
practises as a consulting engineer and technical expert. 

Mr. Gro. H. CurBusH, who has been for over five years as 
assistant in the mains and stations department of the Charing 
Cross, West End and City Electric Co., is leaving London on 
December 9th for Glasgow to take up the assistant editorship of 
the Motor World and Industrial Vehicle Review. Mr. Cutbush has 
long been interested in the-^motor industry, and is a well-known 
contributor to automobile journals. 

Mr. W. T. BARKER has recently retired from the office of tele- 
graph superintendent at Chester post office. He was for 36 years 
at Northampton prior to his going to Chester four vears ago. He 
commenced his career with the Electric and International Tele- 
graphic Co. in the sixties, and was taken over at the time of the 
transfer by the Government. 

On Friday, 24th ult., Mr. R. Heywoop CLAXTON was entertained 
at dinner at the Trocadero by some of his old colleagues, and was 
presented with a silver tray on the occasion of his retirement from 
the position of superintendent of the North-Western Province of 
the National Telephone Co., which position he has held since May, 
1893. Mr. Claxton is one of the pioneers of the telephone industry 
in this country, having been engaged in the Telephone Service 
upwards of 26 years, a period which covers the whole telephone 
development in the United Kingdom. He inaugurated the system 


. in Liverpool in 1879 ; he was the first to employ female operators 


(these now number about 7,500) in telephone exchanges ; under his 
auspices the first multiple switchboard in Europe was installed in 
Liverpool in 1884, and the first dry core paper cable in the United 
Kingdom was laid in the Mersey Tunnel. He leaves the manage- 
ment of the Province with a large system comprising over 53,000 tele- 
phones and a staff of some 2,300, and his experience in seeing a 
statf grow to its present dimensions must be unique. Mr. Claxton 
is well known in Liverpool and district, and on his retirement has 
been made a member of the Lancashire and Cheshire Local Board 
of the National Telephone Co. 

Mr. M. M. GirrzEsrrF, until recently a prominent member of the 
staff of the British Westinghouse Electric and Manufacturing Co., 
was on Friday last entertained to & complimentary dinner given 
at the Midland Hotel, Manchester, by his old friends and colleagues 
in the firm, as a mark of the esteem in which he was always held, 
The proceedings, which were of an informal nature, bore ample 
witness to the popularity of a gentleman who has been associated 
for over 17 years with the Westinghouse Companies on both sides 
of the Atlantic. In future Mr. Gillespie will be found at his 
offices, Amberley House, Norfolk Street, Strand, W.C., where he 
will represent, among other firms, Messrs. Browett, Lindley & Co., 
for London and the South and West of England. 

The Daily Mail says that since leaving Liverpool, on October 
3rd, Mr. J. R. INGRAM, a traveller for the Imperial Electric Co., 
has not been seen or heard of. He was on his way to Birmingham. 

Mr. W. E. Wuirs, of Brighton, has been appointed by the Elec- 
tric Supply Committee of Marylebone Borough Council, to deal 
with consumers’ accounts generally, and more particularly iu con- 
nection with the tariff of charges to consumers. 

It is reported that Mr. CHARLES T. YERKES is lying at the 
point of death at the Waldorf-Astoria Hotel, in New York. 

The Daily Telegraph says that Mr. W. T. Siti, who has for 
many years had charge of special telegraphic arrangements through- 
out the country, including all the recent Royal tours in Ireland, 
has been appointed by the Postmaster-General telegraphic traftic 
manager, in succession to Mr. Newlands. 

Mr. W. L. Spence, A.M.LC.E., M.LM.E., was the recipient on 
Friday, December 1st, of a presentation from the employes of the 
British Electric Plant Co., Ltd., Alloa, on the occasion of his 
retirement from the managing directorship of the company. The 
testimonial was subscribed to by every employé at the works; it 
took the form of a large combined filing and card indexing 
cabinet, and a framed photograph of the staff and workmen. "The 
presentation took place at a smoking concert in the Crown Hotel, 
Alloa, a large number of the employés being present. Mr. Spence 
is now practising as a consulting electrical and mechanical engineer 
in Glasgow. 

Obituary.—The death is reported of Sir CLINTON 
EpwARD DawxiwNs, K.C.B., in his 46th year. He had had a dis- 
tinguished career iu connection with Goverument finance, which 
he relinquished in 1900 to become a partner in Mr. Pierpont 
Morgan’s firm. In this capacity he was interested in several elec- 
tric traction schemes, and gave evidence before a Parliamentary 
Committee in support of them. His career is described in the 
Times as “one of the most varied and successful of modern times,” 
but his “swift succession of high and responsible posts was too 
much for him,” and ‘“ his heart began to fail a year or two ago,” 
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The death occurred on November 30th of Sir HENRY C. FISCHER 
C.M.G., late Controller of Telegraphs, in his seventy-third year. 
According to an account of his life in the Times of Saturday 
last, Sir Henry entered the Hanoverian Government telegraph 
service in 1852. He came to England in 1856, and entered the 
service of the Electric and International Telegraph Co. He also 
became superintendent of that company's foreign department, and 
the London inland branch was placed under his care in 1860. At 
the transfer of the telegraph to the State in 1870, he was deputed by 
the Postmaster-(General to organise the staff and other arrange- 
ments of the Central Telegraph Oftice of the General Post Office, 
and he was for many years controller of the department before his 
retirement in February, 1898. In 1877 he went with Sir Wm. 
Preece on a special mission to America to report on the American 
telegraph system. He was a British delegate to several inter- 
national telegraph conferences. Upon his retirement in 1898, he 
received a knighthood ; he became a Companion of the Order of 
St. Michael and St. George two years earlier. Important forcign 
decorations were also confcrred upon him. Sir Henry was a 
director of the Eastern Telegraph Co. 


NEW COMPANIES REGISTERED. 


H. E. Steel, Ltd. (86,628).—This company was registered on 
November 27th, with & capital of £10,000 in £1 shares, to carry on the business 
of electrical, automobile and general engineers, manufacturers of and agents 
for and dealers in motors and cycles, coach-builders, public carriers, automobile, 
omnibus and publie carriage manufacturers, agents, dealers and proprietors, elec- 
tric Wiring and electrical a ppliance manufacturers. &c. The first subscribers (each 
with one share) are :—H. E. Steel, Regent Street, Cheltenham, electrician ; Mrs. 
M. R. Steel, Regent Street, Che ltenham; H. Ripley, J.P., Ashley Manor, 
Cheltenham ; C. H. Loveridge, 12, Oxford. Place, Cheltenham, private secre- 
tary; H. E. Ripley, Ashley Manor, Cheltenham, engineer; R. L. Wood, Lloyd's 
Bank Chumbers, Cheltenhain, solicitor; and W. Jopp, New Club, Cheltenham, 
civil engineer. No initial public issue. H. Ripley is the first chairman, and 
H. E. Steel and R. E. Ripley are the first managing directors. Remuneration of 
H. E. Steel as managing director, £3 per week ; a bonus of 20 per cent. of the 
net profits, after a dividend of 5 per cent. has been paid, is to be divided between 
the managing directors; remuneration of ordinary directors as fixed by the 
company. Registered office, 27, Regent Street, Cheltenham. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Mexico Electric Tramways, Ltd. (50,932). — This company's 
annual return was filed on October 17th, when the entire capital of £1,000,000 
in 500,000 ordinary nnd 500,000 preference shares of £1 each had been taken up, 
£500,000 being paid on the preference, and £500,000 considered as paid on the 
ordinary, Debentures ereated. prior to 1900, £400,000. Debentures created 
since 1900, £500,000 (issued, £200,000). 


ELECTRICITY SUPPLY ACCOUNTS. 


THE returns of the Bristol electricity supply 


Bristol undertaking for the past year contain a gratify- 
Municipal ing record of progress, which, especially as 
Electricity regards the output for power purposes, is very 

Supply. marked. During the year some 1,000 H.P. of 


motors was added, and over half a million extra 
power units were supplied by the department, whose output reached 
5,217,528 units. 

The recent development of the undertaking has coincided largely 
with the extension of the Avonbank generating station, where it may 
be noted turbo-generating plant of large capacity has recently been 
installed. 

Two 1,000-&w. 6,600-volt three-phase turbo-generators have been 
provided for operating motor-generators at the Temple Back Works 
and outlying sub-stations, especially for power supply purposes, and 
the latter works has been, to some extent, remodelled by the dis- 
posal of the smaller and more inefficient plant. 

The respective works costs of the two stations are as under :— 


Temple Back. Avonbank. Combined system. 
Coal un .. '527d. “391d. 442d. 
Oil, &c. ... ..  '052d. "043d. 047d. 
Wages  ... .. '255d. "233d. "290d. 
Repairs, &c. .. ‘147d. "126d. : "190d. 
Total dec .. ‘982d. “793d. “969d. 


The coal bill per unit shows a reduction of 25 percent. on the 
previous year, and with other economies in working allows of a net 
profit of over 1d. per unit, a figure which has not been reached since 
1598, when the price was 6d. per unit. 

The prices charged are :—Private lighting, 34d. (day) and 44d. 
(night) per unit; power, 14d. to 1d. per unit; public arcs, £21, £19 
and £14 10s. per annum, The chief engineer is Mr. H. Faraday 
Proctor. 


LI 


GENERAL STATEMENT. 


For year ending March 25th - ... - 1905. 1904. 
Total capital expended ... vds .. 490,984 £542,244 
Number of units sold— 


t Lighting ... 2,620,387 2,461,458 
Private supply sari 1,759,085 — 1,224,723 
Public lighting 838,056 613,313 

Total number of units sold ..  4P5,217,528 4,299,504 
Equivalent No. of 8-0.P. lamps connected 274,176 234,098 
H.P. of motors connected... TN p 9,213 ,, 2,306 
Number of public lamps a m us ni 


Maximum load in kw.  ... iis jus 4,984 3,444 
Revenue account— 
£69,687 


Gross revenue £61,372 

* , expenditure £31,935 £29,841 

» profit ... £37,752 £31,531 
Average price obtained per unit— isa " 
Lighti die T 4'18d. 4'20d. 

Private supply eee T 1:24d. 1:30d. 
*Public lighting hos € ids 3:40d. 3'4fd. 


* Includes cost of attendance and repairs, which is repaid to the department. 


REVENUE ACCOUNT FOR YEAR 1905. - 


Gross revenue.. z £69,687 = 32d. per unit. 
Works and distribution costs 
(including public lighting) 


Total working costs ... 


£23,035 = 106d. , 
£37,752 = 174d. ,, 


PhoriT STATEMENT, 1908. 


Interest on loans, &c. £17,168 
Sinking fund £9,723 
Net profit on year's working £10,861 

Gross profit ... es iei .. £37,752 


From the foregoing it will be gathered that the undertaking is 
repaying the forward policy adopted by the department, and after 
meeting ordinary financial charges, a handsome surplus of £10,861 
remains on the year's working. The latter, together with £2,408, 
being the last year's balance and accrued interest, was allocated as 
follows:—Reserve fund, £5,561;. depreciation and contingency 
account, £4,526 ; interest and dividends account, £2,230, leaving a 
balance of £952 to be carried forward. 

The reserve fund now totals £10,000, and the depreciation 
account £6,000, while the special expenditure due to the fire of 
December, 1903, has been paid off with the exception of a omal 
balance which will be otherwise covered. 


Tue Leeds returns, like those of Bristol, show. 


Leeds the prominence which motive power supply is 
Municipal attaining, although the total output for all pur- 
Electricity ^ poses is far greater in the northern city. 

Supply. The working costs, which have decreased, are 


always a satisfactory feature of the year's 
working; the latter, however, despite a Jarge increase in gross 
profit, resulted in a deficit of some £700 after meeting the heavy 
financial charges. This deficit was covered by transferring to 


revenue £1,000 from the redemption fund suspense account, the 


balance being carried forward. 

During the year the units sold and revenue per lamp installed 
were 20:33 and 5/10:55 as compared with 20:88 and 6/0:59 in the 
year ending March, 1904. The revenue and units sold per motor 
H.P. installed were similarly 3/5/8 and 589 units; and 3/18/4 and 
732 units respectively. 

The prices charged are:— Private lighting, 4d. and 1d. per unit, 
special scale ; power, &c., 2d. to 1}d. with discounts, and public 
lighting, 14d. net per unit. The chief engineer is Mr. H. Dickenson. 


GENERAL STATEMENT. 


For year ending March 25th s his 1905. 1904. 
Total capital expended ; .. £822,123 £757,327 
Number of units sold— 
Private supply 4,871,731 4,428,657 
Public lighting 217,997 177,170 
Power and heating 1,940,953 1,665,359 


Total number of units sold 


. 7,030,681 6,271,186 
Equivalent No. of 8-0.P. lamps connected 


362,248 307,849 


H.P. of motors connected ... ini oa 3,904 2,903 
Number of public lamps ... md id 247 122 
Maximum load in kW.  ... dd "n 5,540 5,040 


Revenue account — 


Gross revenue ... £84,416 £75,721 

, expenditure i : £28,364 £26,184 

» profit ... "" £56,052 £49,537 
Average price obtained peri unit— 

Private . 5 m Ves 3:574. 3:56d. 

Public lighting Ps sd id 1°25d. 1:50d. 

Power and heating  ... re ET 133d. 1:28d. 
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REVENUE Account FOR YEAR 1905. 


Gross revenue rupe Ais £84,416 = 2°88d. per unit. 
Works and distribution costs £19,318 = ‘66d. ,, 
Total working costs... £28,364 = ‘965d. , 
PROFIT STATEMENT, 1905. 
Interest on loans £28,809 
Sinking fund... bes si 27,961 
Deficit on year's working ... — 718 
Gross profit . £56,052 
CITY NOTES. 


Geneva Tramways Co. 


THe directors’ report for the year ending September 30th, 1905, 
states that the profit and loss account of the Compagnie Genevoise 
des Tramways Electriques shows a gross profit on working of 
469,776°76 fr, and including the credit balance of 56,390'45 fr., 
brought forward from the previous period, makes a total of 
'526,167°21 fr., which, after making provision for the necessary contri- 
butions to amortisation, renewal and reserve funds, amounting 
together to 158,030:35 fr., and for sundry expenses 5,518:40 fr., 
leaves a balance of 362,618:46 fr, out of which a dividend of 
1 per cent., amounting to 200,000 fr., has since been paid, leaving a 
balance of 162,618:46 fr. to be carried forward. Additional rolling 
stock having become necessary, this balance, together with a further 
amount from the current year's earnings, has been set aside for this 
purpose, which will absorb a sum not exceeding 250,000 fr. Of the 
dividend of 200,000 fr. above referred to, 199,960 fr. have been 
received by this company in respect of its holding of shares in the 
Swiss company, as shown in the profit and loss account. The 
following 1s an analysis and comparison of the traffics and results 
for the four years ending December 31st, 1904 :— 


Passengers carried. 


Areni Total train Average 
kilo- | kilometres | train 


: metres | including kilo- ; : 

Period. of line | merchan- | metre | moo Daily ioi 
in opera- dise per , Total | kilom. average. train 

tion. traffic. day. of line. kilom. 

1900 .. | 112°760 | 2,613,331 7,242 . 11,360,467 | 100,749 | 31,124 ! 4:297 

ed d 124-58} | 3,509,999 9,721 | 11,711,974 | 94,010 | 32,443 | 8397 

361 days 

1908 `. | 125:313 3,831,603 | 10,497 | 12,466,767 | 99,485 | 34,155 | 3:253 

1904 .. | 125:500 | 8,940,593 | 10,796 | 13,228,429 | 110,930 | 38,005 | 8'584 
| Gross revenue, 

— | Average | Average | trate | Average | Average per 
| Total be ru Pen phcceneey tieludine inerchandice 
| | - : : gross. | baggage. [^s sundries. 

Fr. | Fr. Fr. Fr. Fr. | Fr. 
1901 1,241,935:60 16,335 696 162 156 006 
1902 1,890,775°15 , 15,177 "538 161 "155 | *000 
1903 1,953,486:25 | 15,589 *509 151 :150 *007 
1904 2,192,051°55 | 16,950 541 153 14 | -009 


an ——— —— —— 
Gross expenditure. 'Electric traction expenses. | 


Utes eae 


| 
"i | | Electric | i 
a Average | | Ex- , ] Ratio 
E per db Average penses | ES eee expenses 
c Total. ' kilom. ix ' per pus-' per a i Ie COR i per | to 
| of kiloin, | SEVBET ! train- p Kw. revenue 
line. lloin. | | ioi. SN hour | 
| Hom | 
| 
Fr. Fr. | Fr. | Fr Fr. Fr. | š 
MUN "40 | 25 n | am ^ wu 
1902 1,745,151-85 14,008:17 | 149 :231 10 107 92:3 
1903.1,749,031-45 13,901:59 | c0 | -23 :103 1041 | 8918 
190111,600,411:85 18,008°92 | 119 | 221 101 104 | BH 


e—a a UUO 
Profit. 

Period. Total Ratio of Per | Per On 
profit on profit to | passenger train- average 
working. revenue, carried. kilom. fare. 

Fr. Per cent. Fr. Fr. Fr. 
1901 | 250,243:40 13°59 022 ‘09 016 
1903 145,023:30 71 012 041 004 
1903 211,448:80 10:82 017 055 ‘010 
1904 461,610:20 21:65 . O34 118 025 


Of the authorised issue of £20,000 prior debentures, £4,000 have 
been subscribed and issued and subsequently redeemed in accord- 
ance with the terms of the supplementary trust deed of August 26th, 
1903. Consequent upon the continued inability of the Compagnie 
Genevoise des Tramways Electriques to pay adequate dividends on 
its capital with which to meet this company’s indebtedness, the 
revenue account of this company shows a loss for the period of 
£34,270 18s. 5d., increasing the amount standing to the debit of 
revenue account to £151,559 12s. 5d., mainly the result of the accu- 
mulation of unpaid interest on the debenture issues. 
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. Aron Electricity Meter. 


THE report of the directors, to be submitted to the meeting to-day, 
says that the profit and loss account for the ycar to September 30th, 
1905, after providing for general charges, depreciation and share of 
expenses and discount on the issue of debentures, shows a net 
profit of £11,724, making, with the balance of £413 carried forward 
last year, a total available profit of £12,137. Of this amount there 
will be set aside for the debenture sinking fund in accordance with 
the trust deed £2,500, and the directors propose to pay 44 per cent. 
on account of the preference dividend in arrcar, absorbing £5,620, 
and to carry forward £4,016. The directors consider this result 
most encouraging. Trade in Germany and Austria has been very 
healthy throughout the year. The factories in Schweidnitz and 
Charlottenburg are also giving every satisfaction. The business in 
France and England is still in a somewhat unsettled condition ; 
the outlook is, however, distinctly hopeful, and the directors will 
continue their policy of economy and care. Two directors, Lieut.- 
Col. R. E. Crompton, C B., and Mr. 8. Barclay Heward, retire by 
rotation, but offer themselves for re-election. 


The Cape Electric Tramways. 


THE ninth ordinary general meeting of this company was held on 
Wednesday at London Wall Buildings, London Wall, Col. Sir 
Charles Euan-Smith presiding. In moving the adoption of the 
report, the chairman said that the falling off in receipts was due to 
the prevalent commercial depression all over the country. The hope 
expressed last year that the prospects would improve had not been 
realised, and he was compelled to tell them that, since the date of 
the balance-sheet, there had been a further decrease in the receipts. 
Much of it was due to the interruption caused by the renewal work, 
which was now being rapidly pushed forward. With regard to the 
dividends, the former large dividends were never issued without 
& warning that the company could not continue to pay such high 
dividends—that they must be exceptional. That warning was 
issued in 1900 and in the following years up to 1903, and now that 
period of prosperity had been succeeded by a period of commercial 
depression. The question of the lease of the Consolidated Tram- 
ways had been settled at the two extraordinary general meetings. 
The lease expired on the 31st of this month, and after that date 
they would have no further connection with that company. The 
general renewal work and the extensions of their line had been 
carried out by the money obtained on loan, their reserve fund being 
invested in their undertaking. In June last the company suffered 
a serious loss by the gas explosion which destroyed a considerable 
part of their line, and now they were sceking legal remedy for the 
damage sustained. The severe floods and violent storms in Port 
Elizabeth and other places had also seriously interfered with them. 
The question of the expropriation of the Sea Point Railway was 
sub judice, so that he could say nothing about it, except that the 
directors considered it to be a very valuable part of their property, 
and would endeavour to get the best terms forthe shareholders. In 
conclusion, he remarked that prosperity in the Transvaal, and the 
abundant rains which had fallen, would both tend to make an im- 
provement in business in the future. 

Mr. LupwiG BREITMEYER, in seconding the motion, said that all 
the company could do was to provide an efficient service for the 
public; if the public did not take advantage of it, it was not their 
fault. 

Replying to shareholders questions, Mr. BREITMEYER said that 
the lines of the Consolidated Tramways would be handed back to 
them in good repair. 

The report was then adopted, and the directors were re-clected. 


Prospectus.—Aritish Columbia Electric Railway Co.— 
This company has this week been inviting applications for an issue 
of 185,000 of 5 per cent. cumulative perpetual preference shares of 
£1 each, at the price of £1 0s. 10d. per share. The company has 
outstanding £100,000 6 per cent. two-year promissory notes, and it 
is for retiring these notes and to provide funds for the further 
capital extensions required by the business that the present issuc 
has been made. 


Bayliss, Jones & Bayliss.—The directors recommend 
a dividend of 5 per cent. on the ordinary shares for the year ended 
September 30th. The sum of £6,450 is placed to depreciation 
reserve account, leaving £662 to be carried forward. 


Stock Exchange Notices.—Application has been made 
to the Committee to appoint a special settling day in and to grant 
a quotation to :— 

Bombay Electric Supply and Tramway Co., Ltd.—60,000 6 per cent. cumulative 
preference shares of £10 each, Nos. 1 to 60,000; and £600,000 44 per cent. deben- 
ture stock. 

The Committee has ordered the undermentioned securities to be 
quoted in the Official List :— 


Oriental Telephone and Electric Co., Ltd.—£100,000 4 per cent. redeemable 
debenture stock. 


Mersey Railway Co.—At a meeting of debenture stock- 
holders held last weck, a resolution approving the proposed Bill 
with reference to the extension of the period during which the 
payment of interest on the company’s debenture stocks (other than 
the new debenture stock) shall be contingent on the revenue avail- 
able therefor, in each separate year, was adopted. Mr. James 
Falconer presided, and gave an exhaustive account of the com- 

y 8 financial position and the results of the working of the line 

y electric traction, 
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ELECTRIC TRAMWAY AND RAILWAY 

TRAFFIC RETURNS. 


Fort- Receipts for Oo. Route 
Locality. night the of | Total to date. miles 
ended. fortnight. | wks. open. 
e | # | £ . . 
Aberdeen... .. | Dec. 92, 9,18 + 124, 21 88,831 | — 1,412 | .. "T 
Ayr .. vs Nov. 25 350 4 5 | 27 9,642 | — 14 8 VE 
Bath ae e. [I] 29 1,172 \+ 197 48 82.830 ! + 2,158 ! 18 ee 
{Birkenhead os] op 26 900 it 26 | 34 85,786 768 18:5 | .. 
Blackburn . » 29 ' 1,704 + 271 | 364 | 35,185 | + 1,9294 |13:b .. 
Blackpool Corp. » 3; 528 — 9| 35 44,099 | + 1,784 11:87! .. 
»  -Fleetw'd| Dee. 2| 310 — 42,92 | 19501 — 1,099 | .. | 7° 
» Lytham | Nov. 80 280 i+ 27 | 4 623| 4 17 | 14 | .. 
Bolton ..i Dec. 3, 3,568 |t 273 , 36 69,417 | + 2,749 | 26 [+1 
Bournemouth .; Nov.29 2,341 (+ 93 | 344 50,065 , + 9914 | 14 | 71 
Bradford is | Dec. 2| 7936 |&1,087 | 35. | 155,740 | — 5,850 | 53. |.. 
Brighton n ee 39 3 1,463 or 74 t 36 87,508 9:5 
Bristol es ee »9 1 8,703 rm 174 oe ee * 98:5 
Brit. Elec, Trac. Co. 
Airdrie .. .. | Nov. 24 400 4 925 47 9,670 | + 155| B5|.. 
Barnsley .. eln d 305 — 10! ,, 7,565 | — 396! 8 y 
Barrow boo ge H 898 {+ 26) ,, 11,851 | + 2,177 | 5°37) . 
{Birmingham (City » 24| 9,966 |— 153) , | 252,087 | + 267/14°5! . 
Birmingham (Mid.) ,, 24 | 2,695 |— 126] ,, 74,329 | — 85 12:335; , 
Devonport » A 746 — 182| ,, | 21,632 | — 9,209 | &85| ` 
Dudley--Bto' rb'ge » 24| 1,605 + 128| ,, 42,241 | + 1,487 |21:95 
Gateshead.. » 24| 1829|+ 75| , | 49,575 | 4. 810 1125| 7 
Gravesend, N'fleet » A 982 |+ 18) ,, 10,902 | — 924! 65|.. 
Gr'n'k, Pt. Glsgw | ,, 21 | 1,166 j+ 152 | ,, 30,356 | + 3,286 | 125! .. 
Hartlepool e| n 24 475 + B| p 12,563 | — 1,201 | 6°72; .. 
Kidderminster ..) ,, 24 174 |— + 12] ,, 6,715 | — 9NM| 45!.. 
Leamington e) p» 2A 251 |+ 72|19 8,638 | + 1,816 | .. : 
Merthyr .. e|» A 940 |— 36 | 47 &,917 — 508! 9:9| .. 
[Metropolitan @e [1] 24 4,888 3 1,704 99 195,465 + 53,620 ee ry 
Middleton.. : » A 500 |+ 44) ,, 15,953 | + 671) 85|., 
Oldham — Ashton » 4| 1,079 |+ 96) ,, 26,289 | + 627) 9°13) ,. 
Peterborough » 24 188 |— 10] ,, 6,8t5 | — 06005|5:31| .. 
Potteries .. » 24 | 8,627 |+ 134) ,, 80,397 | + 660/29 |... 
Rothesay .. |» A 80 i+ 10) ,, 9,464 | + 2,674 | 2:75 | .. 
Sheerness .. sath vag: 22 99 ,— 10] ,, 8,299 | + 279| 92:5| ., 
Southport „n 24 428 — 24! ,, 14,724 | — 534 817; .. 
South Staffs, » 241] 1,556 |+ 271 | ,, 94,793 | + 1,496 113:87| ,, 
Bwansea . '» 24) 1,422 '+ 497 | ,, 8L | + 8,603) 66) ., 
Taunton .. e.l np A 83 I+ 14 | ,, 1,972 | — 24) 15, ,, 
qo moun e. nn “A | 827 — 121 ,, 12,210 | — 1,609 | 8'75] .. 
eston-s-Mare ..; ,, 22 50 — 15. ,, 6,725 | + 693, 8 3 
Wolverhampton D. „ 24 | 965 '+ "8 | ,, 18,086 | 4 974 m K 
Worcester.. | p 2A 446 = 46 | ,, 14,203 + 389: 65775! .. 
Wrexbam. » a 160 + li, 4,730 | — BHO; 4 : 
Yorks, Wool. Dist. » 24 | 1,30 + 473! ,, 31, ,106 | 4. 8,826, 17 |.. 
| ! 
Burnley ..|Dee. 8| 2,000 . 247! .. | qol.. 
Burton-on-Trent ..|- » 8 495 — 26; 35 11, 168 — 1, 965 85 s 
Bury .. ee .. | Nov. 26 | 1,426 oe 34 a5, 409 Be | 10:5 | = 
Cardiff se eed „p 25) 3410 — 95/84 | 71,106 lr 109 108! .. 
Carlisle T .| Dec. 2 801 — 24, 48 i— 620] .. |... 
Chatham and Dist, | Nov. 30 | 1,041 + 169/48 | SL484 + 3979 9:8 (4^8 
Colchester ee ec | » 20 268 Mn 16 i 18 8,600 ° | 7 | . 6 
Cork .. i 8. 80, 9 + 4, 48 28.145 + 694 9-89 ex 
Darlington .. e Dec. 2 | 394 + 41:85 7,261 | 487, 
Darwen . , "^ 450 + 653 | 35 81591 + 482 4:96 ee 
Dover oe ong 2, 454+ 46 | 85. 8,949 — 40 4"75 4 13 
Dublin — ..  ..| , 1| 8852+ 470 '.. [112054 — 618 485 1&6 
Dundee — ..  .. Nov.99 ' 1,755 4 200/98 | 95,889 4 1,477 1255 .. 
East Ham .. - | Dee. 2, 1,465 |+ 346 35 | 29,302 4 8,58 ^8 + 4} 
Glasgow : . » 2 29,623 (249,210 ' 26 | 406,806 -21,000 476 42:6 
Gloucester .. .. Nov. 29 428 + 410 35 10,666 | , 9 | e. 
Halifax — ..  .. „ 22] 2,642 | 2399 84 | 55,198 + 3,090 87 425 
Huddersfield .. Dec. 2, 2,695 4 365/95 | 48299 + 1894 28 '.. 
Hull . T" 5,5 2| 4200/0 156 85 78,289 (+ 722 19 |.. 
Ilford EC 745 + $2 35 | 17,008 lp 425 .. . 77 
Ilkeston T 2 ; Nov. 29 200 + 19,35 4,225 — "94 gb .. 
Ipswich " Dec. 2 607,4 2328,85 15,754 |— 1,881 | 10:5 ! ,. 
Isle of Thanet... TE. 465 dx 48 80,633 |— 8,259! .. i, 
Kirkcaldy .. ! Nov. 29 876 — 295... 2. ta Tb .. 
ran obire me Co. » 90, 1,576 '+ 412 , 48 86,004 |+ 4,645 | 12°5' 4 9:9 
eds ; |o» 25| 1090 [+ 729 | 94 | 205,095 '+ 4,450 | 89°5'4 8 
Leicester ..  ..|Dec. 2| 8,813 |+ 079 | 46 | 99,030 |199,615 | .. |... 
Liverpool .. .. | Nov. 25 | 19,726 + 878 | 47 | 496,316 |+ 8,765 | 104 n 1 
L.C.C. ee -e| w» 18 | 24860 12,227 | 38 | 496,703 [468,813 | 614 44 
Lowestoft .. ..| Dec. 2 263 6) 9 1,887 — 26/86! ., 
Manchester.. - ..| , 2 24,184 |+2,670 | 85 | 464,652 |+19,709| .. |.. 
Newcastle .. | », 2] 6,912 |— 118 | 35 | 133,860 j+ 2,274 | .. mn 
Newport  .. ..| Nov. 25 | 1,024 j+ 85) 8 4,277 |+ 305 | 14:54 1:5 
Oldham d ..| Dec. 8| 8,126 |+ 537 | 86 59,358 | + 16,974 198-75 | 4. 1-0 
Plymouth .. "m ; va z T .. s ders 
Pontypridd .. el» 2 267 du 25 5,745 85|.. 
Portsmouth .. |,» 2, 2,690 |+ 169 | 85 72,788 |. 1,116 | 14:6] , 
Preston oe -- | Nov. 29 | 1,096 ws is i T NS : 
Reading - ee! yf 30| 1,111 [+ 8954/85 22,449 |.— 13498 | .. . 
Rochdale... .. | Dec. 2| 1,92 |4 1797 | 35 27,446 |419,548 | 21:8 |+ 5:8 
Balford vs ..|Nov.27 | 8,168 (41,118 | 85. | 160,230 |+ 8,098 | .. l.. 
18carborough ge cays 220 49 x 46 7,135 "T 45) .. 
Sheffield ..| Dec. 8| 9,495 (41,013 | 36 | 177,636 + 8,688 85°75 -145 
{Southampton .. | Nov. 22 775 |— 2| 7à| 6,560 |— so7;.. 1., 
Southend-on-Sea ..| ,, 29 146 |+ 54 | 35 14,264 + 911} 6 |. 
Btalyb'dge,Hyde,&c. | ,, 925 | 1,145 |+ 406 | 34 22,231 AN 91 : 
Stockport... |» 24] 1,427 (+ 559 | 934 26,124 !- 6,017 15:6 [4 4 
Sunderland .. .. | Dec. 3 | 2,842 |-- 198 |85 | 47,168 l+ 1,560.. |... 
Swindon a . | Nov. 29 809 |+ 41185 7,010 "n 44! .. 
Tyneside .. ..) „ 29' 683 . 17 48 | 19,751 j+ 1,000p |887 ` 
Warrington .. ep» 23 | 64€ + 438 B4 11,624 + 576 16:87 4-95 
West Ham ..  ..; , 50 8,481 41,590 835 | 68,037 |+26,616 19-95 49-4 
Wolverhampton ... , 2' 1, | - T T is 10 |... 
| : 
| | | | 
Cen. London Rly. | Dec. 9 14,145 — 21 29 . 198,128 — 961 6 .. 
ae B. Lon. Rly. , 3 06,2694 18 22 | 68,815 + 800.635 .. 
lin-Lucan Rly. |. , 1' W1i— 4,2 | 278 — 6, 7 .. 
G. N. and City Rly. » 2 8,612 4 568 22 84,143 + 7,660; 85 .. 
L'poolOverh'd Rly. | », 8. 2,752 — 108 22 | 84,741 — 1,645 | 667 | 
Mersey Railway ... ,, d 8,305 |+ 83 | 22 | 34,666 l+ 2,600| 46 .. 
| ae 
* Compared with tbe corresponding period of 1904. 1 One week only, 


t Includes horse and other receipts, 


Exchange markets. 


STOCKS AND SHARES. 


Ed 


Wednesday evening, 

Monxy rather than politics is the dominant force in the Stock 
Russia remains & powerful deterrent upon 
the course of business, but her influence is counteracted to a very 
large extent by the abundance of cheaper money—or credit, as the 
financial purists prefer to say. Investment sections meet with a 
fair measure of support, but the Electricity departments again 
display pronounced weakness in the shares of Supply companies. 
Railway stocks are steady, and telegraphs tend to improve. 

Of tbe various new issues offered to the public during the past 
few days, the British Columbia Electric Railway Preference shares 
are amongst the best class. They carry a perpetual cumulative 
interest of 5 per cent., and’ were offered at a premium of 10d. 
apiece, which, it might be thought, would not add attraction to the 
shares in the eyes of the investor. But so far as security goes, they 
would appear to be well covered, and when the shares are in per- 
manent hands they may become more valuable. | 


Both the new electric and motor cab companies estimated 
splendid dividends in their prospectuses, but whether fulfilment, 
in its literal sense, will wait on prophecy, is open to doubt. The 
cautious capitalist should wantto know a great deal more than is at 
present ascertainable about the cost of serviceable motors, capacity 
of tires and probable daily takings—to mention only three points 
—before putting money into such ventures. By waiting he may 
lose a golden opportunity for getting in on the ground-floor. Some 
golden opportunities, based on estimates in prospectuses, are worth 
losing. 

Meanwhile, London Motor-Omnibus shares have recovered to 2], 
while District Motor-’Bus are 1454, and the premium on Motor- 
"Bus shares continues at 3s. 9d. | London Road Car and London 
General Omnibus issues are both very weak. The latter stands at 
104, a fall of 20 points in 10 weeks, 

Home Railway stocks gave way in some cases under the severe 
pressure of sales that was felt all round the Stock Exchange last 
Monday, and Metropolitan Consolidated at 89 has failed to make 
up its loss. Districts are 377. The Metropolitan is again reducing 
some of its fares, but it is a great pity that the electrification of the 
line to Hammersmith is not pushed forward, since the District must 
certainly be reaping advantage from the delay. City and South 
London at 47 is tirm, and market authorities guess the dividend for 
the current half-year as likely to be at the rate of 17 per cent., the 
same as it was for the corresponding period of 1904. This is the 
first Home Railway dividend estimate we have heard this season, 
Central Londons will, no doubt, get the usual rates: 2 per cent. on 
the Preferred and Ordinary, and 4 per cent. on the Deferred— actual 
money in each case. . 

Severa! Argentine traction issues are easier.  Anglo-Argentine 
Ordinary shed 4, and so did Belgranos, thc traffics seeming to dis- 
appoint some of the shareholders. Traction varieties, on the whole, 
are uninteresting, so far as movements in price are concerned. 
Potteries Preference rose ], to their par value of £10, and if there 
were a freer market in them they might go better as a good 5 per 
cent. investment. Westinghouse Preference are nominally rather 
better at 24, but the report, expected last month, has not appeared 
yet. In view of rumours regarding a possible reconstruction of the 
company, the tardiness displayed with regard to the issue of the 
report has called forth comment none too complimentary in tonc. 
The latest that we hear is to the effect. that. the document will be 
out on Saturday. 

The slight fall of 5s. in General Electric Preference would 
scarcely call for notice were it not that several inquiries have been 
made within the last few days for a quotation of the Ordinary 
shares. The price is supposed to be somewhere between 9 and 10, 
but possibly a buyer might tind no great difticulty in dealing at 9. 
We repeat the word '' possibly." 

Declines and falls disfigure the list of sbares in the Supply 
companies serving the metropolis. The threatened competition of 
the London County Council has grown no less formidable by the 
resignation of Mr. Balfour, and consequent unsettlement of home 
politics. Dealers in the Electricity Supply market are dropping 
the lower quotation in their sets of prices, and it becomes more 
difficult to realise any substantia] number of shares, Kensington 
Ordinary are 5s. better at 11], and the provincial list is exceedingly 
steady. But weakness is apparent in Chelseas (which are down 
to 54), Charing Cross, Westminster Preference, Metropolitan 
Ordinary and Preference, and Bromptons. City Lights are 
unaltered; the question is raised in some quarters as to whether 
the company has been equitably treated by the Corporation. 

Brush Ordinary are 4 easier, and British Insulated fell 4 to 63; 
but both the Debenture stocks of the Brush Co. have improved. 

Russian sensations may prove valuable to the Great Northern 
Telegraph Co., whose lines run to St. Peterburg, and the price of the 
shares hardened 10s. to 36. "Ihe cutting oif of telegraphic com- 
munication is considered unlikely to do material damage to the 
company's business. Anglo-Americans fell upon a rumour, 
promptly denied, thatthe board contemplated adding anothercable to 
their trans- Atlantic service. The Deferred shows a loss of 8 at 1742. 
Direct United States shares are 4 up, and two or three cc dividend 
markings have left no impression upon quotations. National 
‘Telephone Preferred fell 3 to 111, but the alteration was not con- 
nected with the chance of a Radical Government. Monte Video 
Telephone and United River Plate Telephone shares are both 
better. 
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TELEGRAPH AND TELEPHONE COMPANIES. 
Btock : 2 Business done | 
Present. NAME or Dividends for the last Quis ting | weekended |Pise + 
Jaane. ' FEARS: four years. Nov. 9th. |- Dec. 6th. Dec 6th, Fall — 
1902. 1908. e| 1905.5 RE Lowest. 
84,800 | African Direct Telegraph, 4 % Debs... — . 100 | 4% | 4 dq | do 99—102 "' | 99 —102 él 5 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 il i Ni BR— 4} — 4 
-$129,2001 Do. do. 65% Debs., Nos. 1 to 1,850 Red. 100 Nil Nil Nil | 5% 85 — 90 85 — 90 os a 
M Anglo-American Telegraphi. è s .. | Btock | 60/6 61s. 998.6 62 — 64 62 — 64 62, 63 
8,118,91 do. do. 6% Pret. .. ..lBtock | 6 6% 588.8 | 1094—11 1094—11 1t 1094 A 
8,118,210 Do . do. do. Deferred Stock | 1f 9s. il ie 174— 17 1%— 17 17% | 1%) —@ 
` Anglo-Portuguese Tel., 595 Mort. Deb. Stock Red. 100 ku hy i$ ae 102 —104 102 —104 wa " - 
44, Chili 1 Tele hone, Nos. 1 to 44,000 5 6 1% |8 | e 7&— "i 7j— "i n = 
1,968, al Cable Sting. 500 year 4 % Deb. Bk. Red. Stock | 4 49, | 4 4% — 96 — 98 973 964 
16, Cuba Cuba Telegraph A SECO xul — qu ce 10 64 10% | 6 5 968 8j— 91 8} - z L 
16.000 Do. ri 105 Pref. od on om 10 10 5 & 10 10 %8 | 17 — 18 17 — 18 B 
2,981 | Direct Spani elegrap $3 4 % 968 vs 
. .6,000 De do. 103, Cum. Pref. es 5 |10 10% | 10 10 %5 of d 
^ 88,000 do. | 50 44% 44958 | 100 —108 100 —108 % < 
60,7101 | Direct D nited Btates Cable 20 84 8 %8 | 19]— 18 1 Ti 143 134 | + 4 
14,500 | Direct W. India Cable, 44 le, 44 % Re Reg. Deb. 11 t011,500,R. 100 4 44% | 4 44% | 1004—1 1004—102 101 " 
D Oaa O00 Eastern e egraph, Ord ^ zoek dcdit v^ ls pack 7 7 «X 7 5 %8 a a (n ni 1464 M 
008,000 ° ee e y: § mm E 
1,896,814 4% Mort. Deb. Stock Red Stock ry a ry ret 106 —108 106 —108 107} | 1 
Eastern Extension, Australiasia, and China Tele 10 7 7 % 7 6 %8 144— 15 144— 15 1 145 x 
602,400 Do. 4 i$ Deb. Btock . Stock | 4 4% | 4 4 %§ | 106 —108 106 —108 107 107 s 
500,000 ^| East & B. Afric, Tel., Mt. Db., 1 to 8,000, red. 1909 | 100 4 4% |4 4% 994 —1013 100 —102 n +4 
208, 8001 pe. 4 6 Bog. M M Debs, Mauritius Ba Bub.) 1 to 8,000 25 a A "M ^ 4 o5 100 -102 100 —102 E m 
80,887 graph an ee Je y a a E 
180,887 Do. do. 6% Pret. — .. | 10 6 6% | 6 6% 14 id 1 14 Ts 1 » 
150,000 | Great Northern Telegraph, oi Copenbage re 10 | 124 15% | 94 2 85 — 86 85 — 87 +4 
an rmu " 
45e || Halifax and B within Noe Atos ort '} | 10 | a% | 44% | 44% | 44% | 105—102) 1004—1024 - i 
M, do-Eu an Te egraph s às m 25 10% 10% | 18936 6% 574— 5 574 — n 683 58 T 
951, arconi's Wireless Telegraph .. A " 1 vs xa à E li- Hh li— 1 is Es 
Monte Video Telephone Co., Ltd. Ord. e 1 895, | 8 % 4% M H— - 1 f tà 
, 88,492 ` Do. do. 5 % Pref. ee 1 5% 5 6% - i 1 — 1 is MP 
1,989,888 | National Tele ud Pref. Stock .. ..| 100 6 6 6 6 948 | 111 —112 110j -1114 1114 | 101 — i 
1,906,009. | Do. o. Def. Stock e e — [| 100 43 5 b 5%§ | 108 —110 108 —110 109 107 
15008 | Do. do. 6% Cum. 1st Pref. ] 10 6 6 6 628) 13 — 15 13 — 15 is 
15,000 - Do. do. T Cum and Pret. EH 10 6 6 6 6 48| 11— 18 Te p ET 
. 0. on-cum . 1 to 250, 5 5 6 5 5 963 — 
Do. do. 3 Deb. Stock Red. Stock | 84 84 84 84% — oot 98 —100 983 | + 3 
1,689,598 Do. do. Deb. Stock Red. 100 | 4 4 4 495 | 104 —106 104 —106 : 
179,818 | Oriental Telep. and Elso . 1 to 171,604, fully paid 1 6 6$ 63 6 % 1 1 1 l 145 ; 
60,000 Do. do. do. 6 . Pref. 1 6 6 6 6%'| 14— 15 1 lf. : 
100,000 | Pacific & European Tel.,4 % Guar. Debs., 1to1 000 100 4 4 4 4% 100 —103 100 —108 ; 
15390 | Reuter's PEE 8 5 g 5 5 5 %8 74— 8 7à— 8 
60,000 | ‘Telephone Co. of Egypt, 449, Deb. Red. ..  ..| 100 E " x 44% | 102 —105 102 —105 s 
8,987 | Submarine Cables Tr ~ oe e «| Cort. | 6 6 6% | 6% | 125—128 125 —198 1289 | .. d 
58,000 | United River Plate Tele hone ` 5 7 8 8 is q— " im 8 | ; +4 
40,000 Do. : um. Pref. + Nos. 1 6o 40,000. 5 b b b 595, 653— $5 as 
179,947 Do. do. Debs. Stock | 5 b 5 5% | 110 —112 111 —118 112 i +1 
15,0000 | West African Tele «gap. Shares. 10 | 2 4 4% | 10—1 92— 10} xd | x a 
80,008 W; Const of Ame 1 to 80,000 & 58,001 to 58,008 23 i. N il : — 44 — 4 M 
150,000 4% Debs., ,1 to 1,500 gu. by Bras. Sub. Tel. | 100 4 4 4 4% | 100 —102 100 —102 : 
991 Weetern ni. à Lu, to 907,990 10 7 7 7 5% 14 — 144 14 — 14 14 14 
15,000 : Debe and series, 1906 | 100 5 5 5 5% | 102 —104 102 —104 1 i : 
668, Do. y Deb. .. | 100 4 4 4 4% | 108 —105 109 —105 M 
88,891 West India and Panama T Seraph en] 120 N | . = 3 n à i 
e. e um. 18 . ae ee 10 7 7 6 6 ve Nas 8 = 
4,009 Do. do. : Cum. 2nd Pref. ss 10 NI N Ni he 7 5 "T M 
80,0008 Do. do. Debs, Nos. 1 to 1,800 .. | 100 5% | 56% | 5% | 5% | 101 —104 101 —104 B is vis 
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850,000 Anglo- Argentino Trams, 960,008 to 490,007 . T 5 x M 8 6 95$ | 83 P 8 844 =t 

1,800,085 54 % Cum. Prefs., 1 to 960,007 ` 5 "o| gy | Bk or e B- ef ^N 
266,600 De Permanent, 6 % Deb. Stock, 1888 | 100 pa 6 6 % e & | 142 —145 142 —145 gà 
200,000 Auckland E. Trams., 5 % 1st Mort. Deb. Stock ..| 100 bd 5 6% 5% 106 —107 106 —107 107 vs 
580,000 | Babcock & Wilcox, 1 to 580,000 1 T 17 120% | 16 %i 89— 4 $ 4 82 BR is 
100,000 Do. do. 695 Cum. Pref., 1 to 100,000 . 1 P. 6% 6% | 6% | Ife Ms lí— ly i 

| | British Aluminium 7 4, Cum. Pref. e 6] 6 | a| ND | ni | 36 5| b — bixd! By! 581. 
20'000 1o $e d ,» 6 96 Cum. Pret. . ee e 6 Nil ‘Nil Nil 3/- | i m a xd j es ee ee 
800,000! Do. do. 5 &% Ist Mort. Deb. Stock Red. Stock | 56% 5 5% 5 % 98 —102 08 —102 | a a "s 
800,000 | British Columbia E. Rail Def. Ord. Stock .. 100 ka 6 6% $à 124 —127 124 —127 1251 - n 
800,000 Do. 5 % Pref. Ord. Stock i 100 ; b 5 96 s H3 —116 111 —114 xd si i «s 
115,000 |^ Do. 5 % Cum. Perp. Pref. Stock ns 100 y 5 96 5 5 96 106 —109 106 —109 os .. 
240,400 Do. lst Mort. Debs., 1 to 6,250 . 40 : 4% | 4 43% | 108 —105% 103 —106 ^5 3 eu 
220,000 Do. 4 Vancouver Power Debs., 1 to 2,200 | 100 : % 4496 96 102 —105 | 102 —106 "m | ee 
398,801 | British Electric tion ee ost Te 10 8 6 6 $ $a | ut 1 | 10 94 i 
156, > Do. do. 6 Cum. Pret 10 6 6 6 m 11 — 11 ll — 11 l1 11 x 
1,080, Do. do. b 95 Perp. Deb. Stock Stock 6 5 b 5% 121 —128 121 —128 1 1223 T 
Do. do. 96 2n Deb. Btock Red. 100 e ks 44 44% 98 —100 98 — 100 99 è 
100,000 | British Insulated and Helsby Cables 6 10 8 & 8 8 96$ A d 64— 7 vs | - i 
190,000 Do. do. 6 % Cum. Pref. 5 6 6 6 | 6 968 : b3— 61 T ee 
Do. do. 44% 1st Mort. Deb. Red. | 100 4} % | 48% | 44958 | 108 —106 108 —106 "M 
212, PER ts T Mort ae m 100 Sn 44% | 449 % 98 —100 98 —100 Fi 
n ritish Westinghouse to 200,000 an : i 

spend | Do. 496, M E5001 Stock 0} ito a j : NS P Es E a hi = ri 

», (6) e es ee 4 4 = ore oe @e ee 

S000) \{Browott, Lindley & Co. OSA. ee Boc a. | wn] NA | Ne | s fro ih a Ji E e 

000 T Do. do. Cum. Pref £1 Nil Nil Nil 14/6 to 1 14/6 to g m Be 
106,781 | Brush Electrical Engineering, -» 1 to 105,731 . Nil Nil Nil j i— e -È 
150, e Non-oum. 6 % Pref. .. 2 6 6 6 1 2 lá— 2 vs vs 
125, Do. d Perp. Deb. Stock Stock 4 4 d 98 — 97 94 — 98 +1 
125, Do. Perp. 2nd Deb. Stock | Stock 4 44% 78 — 81 80 — 88 +2 
500,000 | Buenos Ayres & Even 1 to 100,000 à vs 5 i 8 4 ; — 4 9i — 8955 | — id 

; Do. 6 % Cum. Pref., 1 to 40,000 5 ws 6% | 6% : 5j Hu Sp— ti . 
197,560 “B” do 1 to 27, 5 fi 6% | 6% — — 

, 817,700 Do. TE: wg Stock 100 " 5% | 5% | 65 4 107 —109 107 —109 | 
190,000 Do. 5 % Ind Deb. Stock 100 5 5% | 5% | 5 102 —105 102 —106 | 
525,000 | Calcutta Trams., 1 to 105,000 me 5 n 6% | 8% 719556 93 — 9i 
B0.000 CANC e e en m | | de lx | Mx arae | aha 

st De - — — 
m r Cable : n bee Monroe a b |15 12 12% 1 % p y^ | u r^ 
0. Cum BM: 5 5 5 5 | 
"^ e De: do. 4 p Mort. Deb. Stock Red. d Sook | x: a ! (d tis gx Ben HU , 110% 
p Trams., 2 PA E Ce | ES 
2021 ni Rr sa d Hi. Deb. Stock 100 | | | ma | 4 dx | 97 —108 97 — 102" ae | 
8 [^ e oc es 4 o i — um s 
1,968,908 - Central London Railway, Ord. Stoc k j ie ^4 | à | s | T1 93 — 95 93 — 95 | 94 934 ae 
orice Do. do. 4% Pref. Stock ` -. ; Stock | 4 4 4 , 4%§ ! 101 —1038 101 —103 102 102 | 
Do. do. Def do .. Z Stock | 4 (4% 644) 7") 85 —8 85 — 88 e| as | 
1,880,000 | City and South London Railway Ss vi .. | Btock ' 8} 5 2%§: 46 — 48 45 — 48 48 47 — à 
85,000 Crompton & Co. Ree T us e| 8 | 6 | 2 poe | N— & li— 2% 2 eg s 
l o g. Debs. | 
y 100.0001 B E CHM arie L to) e | 5% |6% | 5% | 5% | s — 99% 94 — 99% 
- * A pertodofnine months. + Quotations on Liverpool Btock Exchange. | Unless otherwise stated all shares are fully paid. § Interim dividends. 


l And bonus of 10s. q From Manchester Share List. 
(Comtimued om next page. 
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SHARE LIST OF ELECTRICAL COMPANIES.—( Continued), 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. continued). 


~ ——— ee LS EE E 
———————— —— — m — - 


Present Mu Dividends for the Closing | Closing 


NAME. r Quotations Quotations 
issue Share last four years. Nov, 29th. | Dec. 6th. 
s Au 5 193. GERA AE Ro. 4-7 Pd =| 1902. , 1908. | 1904, , $1905. f 
960,000 | Dick, Kerr & Co., oa T 5 vR*ÉOY. Et [^ s a 9 — 9 
805,000 Do. do. 6 95 Cum. Pref., 1 to 61,000 "T 5 p EP 6 % | 6 | 6 96 5 64 61 
294,150 Do. do. 44% Deb. Stock ..  ..  ..| 100 » 2 X, | 4495 | 44% | 106 —108 106 —108 
600,000 | Dublin United Trams. (1896), 1 to 60,000  .. 10 da 56995 | 6% | 8% 134— Ti | 1 d 
pie | Do. 6 % Pren between 1 and 60, 000 un " , % : 2 : 26 m 1001 | o 1004 ; 
,400 Do. 4 ebs. .. x | - T A = 
800,000 Do. 34 35 A Debs ..| 100 B e PA | 345, 98 — 99 98 — 99 
800,000 Do. 4, “ B " Deb. Stock . 100 "s % | 3 $ 8490 96 — | 96 — 91 
99,961 Edison & Swan Uta. A” shrs., £3 på., 1 to 99, 261 & Nil il | 24995585 | . 1g— 1g lg— 1 
17,139 Do. “A” shares, 01—017,139 5 Nil Nil | 2%§| .. I— S$ 9g— 9 
844,0231 Do. 4 % Deb. Stock Red. 10 | 4% | 4% | 4% |1% | 85—90 | 85 — 90 
100,0001 5 % 2nd Deb. Stock Prov. Certs. all pd. 100 5 96 5 5 5 5*5, 92 — 97 92 — 9 
112,100 Rlecirio c Construction 1 to 112,100... 2 6 96 4 B oss E: ai - oj 
31,890 Do. do. 7% Cum. Pref., 1 to 81,390 S 3s 1 2S.) eS - 1 WES 
200,000 Do. do. 4% Perp. Ist Mort. Deb. 8k. | Stock | 4% | 4 4% | 4% 92 — 95 | 92 — 95" 
E Aie aas ueri ee re ee | oar | eee | ee, |) gece 96'—100' 
, or e | | > = — 
780,000 | Gt. N. & City Rail Pref, Ord. "A" 4 95 1 to 78,000 10 | eet ae) 443 5 — 5b m d 
96,000 | Greenwood & Batley 7% Cum. Pref. 10  173*]| T€ T 9. 101— 11i 104— 11 
80,000 Do. do. 5% Mort. Debs. i c) ABO ~ | 5% | 5% | 5% | 102 —104 102 -104 
reped | Su 8 ANS T Abeereph Works a, | io gnc A 20 2 | y VA S 2 | 1i ps 134 | 121— i 
200, ref. + | 4496 — ! 5k&— 
45,900 Do. do. tf Mort, Deb. Stock | | Btock | nb | de | d | ix SUIS aL 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works.. | 10 |10% |10% | 5% | g4%§| 16 — 17 16 — 17 
800,0001 Do. do. 495 1st Mort. Deb. 10 | 4% | 4% | 4 4% | 99—102 | 99 —102 
37,500 Liverpool Overhead Railway, Ord. . ..| 10 A 13%, | li me li— 294 lj— 9i 
10,000 |! Do. do. Pref. £10 paid  .. | 10 5 | 5% | 5 | 6% 6&l— 7 |  6i— 6i 
600,070 | London United Trams (1901), 1 to 50,007 .. 1. 39 » ^| OH | Oey 4 WE 10 — 11 10. — 3H 
399,930 | Do. do. 60,008 to 100,000 (£4 paid) — .. | 10 | 895 | 6% | 4 €t É 5 ius 
1,125,000 | Do. do. 5 95 Cum. Pref., 1 to 125,000 .. 10 5 96 | 5% | &% 10 — 104 | 10 104 
1,331,000 | Do. do. 4% 1st Mort. Deb. Stock .. | 100 .. | 4% | 4% | 4% | 100 —108 100 — 103 
314,016 | Metropolitan Elec tr ic Trains, Defd. .. is i i DONE j Ne NIU TP o4 39— ow | q$7— dh 
500,000 | Do. , Cum. Pref. M» ref ke OE | $355 | $95 50 I-—: 41A i. 14 
350,000 Do. "m o; , Deb. Stock Red. 100 ue OW MRK | 44% | 44% 106 — 108 106—108 
160,000 | Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 40,000 b eh ns a E dh i=- 5 | 4 5 
940,500 | Potteries E. Tre., 20,001 to 40.000 & 50,001 to 54,500 | 10 | 15% | 5% 2 ^ i 8 
240,500 | Do. 5% Cum. Pref.,1 to 20,000 & 40,001 to 44, 50| 10 | ma 5% | 5 KM. | Li 10i 
245,000 Do. 44% Deb. Stock .. 1 | 44% | 44% 43° = | m 
37,350 | Telegraph Construction and Maintenance 12 | 20% |90 & | 15 d 10 9 | B2 — 84 | 92 — H4 
150,0000 | Do. 4 % Deb. Bds., 1 to 1,500 Red. 1909 d 100 | 4% | 4% | 4 % | 4% | 102 —104 | 102 —104 
8,599,200 | Undergd. E. R., Lon., 5% Profit Shar. B. Nts. T | N « | 59 5 «X 99 —100 | 97 — 98 xd 
540,000 | Waterloo & City Railway, Ord. Stock | 100 | 38% | 3% | 3% | 8 9598 | 94 — 97 94 — 97 
333,330 | Willans & Robinson, 1 to 30,000 & 80,001 to 116, 666 | 5 84% 6 %§ | Ds b 14— 2 | 1 2 
833,320 |" Do. 695 C. P., 30,001 to 80,000 & 125,001 to 141,666 | 5 | .. 6 96 9à— Bh 9]— Bh, 
246,806 | Do. 4% Ist Mort. Deb. Stock .. — ..  . | 10 | .. | 49, !| 4€, | 4% | 8 —90 | B — 89 xd 
ELECTRICITY SUPPLY COMPANIES. 
| I p 
70,000 | Bromley (Kent) E.L. & P., 1 to 14,000 fies Rh us 5 % | 4%8 5y— 5j 51— 5j "i : 2 
50,000 | Do. do. 44 % lst. deb. stock .. | foo | .. 44 ad 102 —105 102 —105 o : ‘ 
29,871 | Brompton & Kens. Elec. Lt, Bap. Ord, am Poet | 5 | 8 % E | 19 2% 9i— 9; Jes ee ae 
10-782 | Central Electric Supply 4 % Guar. Deb. Stock ‘ 7 100 | 4 4% | 4 4% | 104 —107 10 Ziotza | 1034 c ae 
- 2000 | NER. Cross and Bü — d Lap cc P, : | 10 | : ; 8 : $ | 6 — Bü 53— 53 | ^ —-1i 
10090 | Do. City Undertaking” 44 % Cum: Pr a 7 d$ di | di: d- : ZATIEI 
850,000 Do. do. 4% Deb. Stock Red. |:| 10 4% | 4% 4 4% | 109 —105 109—165 | . i s 
44,436 | Chelsea Electricity Supply 5 | 6 - 53— 64 an’ 68 | 54 i —1 
150,0001 Do. do. li Deb. Stock Red. . | Stock | Hi a E- 45 | 110 —112 | 110 —112 L4 i i» 
"0,05 | City of London Elec. Lighting, Ord. 40,001—110,595 | 10 . 5 b 6% 5% 11 ni -isi | iig TETE .. 
40,000 Do. 6% Cum. Pref., 1 to 40,000 . 10 |6 64 |64 16% | 18$- l | 131— 14 1 $ 
400,0001 | Do. 5 95 Db. Stk., Scrip. (iss. at 115) all pd. "ox d d 5 | $ 5% | 194 —198 | 124 —128 s ki 
800,000 | % 9nd Db. Stk., Prov. Ortan all pe .| 100 | 449% | 44% | 48 44%, | 104 —106 | 108 —106 104 | | - 43 
40,000 . Coty’ of Durham Eicofeicel Power, Meet Soe | 3 b Sale Ur on d me f Ea $90.— We |. : — Je 
50,000 do. e NE i d 51— - b^ x 
40,000 | County of London Electric hs hting, Ort 1—40,000 - | 10 | 4 4 44 4 958 | 8 9 y | — i 
1S QE NS C OBEN | be g | os | OBSS E E 
"Us, L] Oo. ef | .. 4 — 112 —1 5 . ^ LI 
250,000 Do. do. ut 2nd Deb. Stock .. | Stock Hi ni 4 ae | 102 —104 102 —104 ba <i 
ipee | ms. and B — od Ca — UNE Y b d i 4 : a m i 5) 5g i 
, | 0. i .. 6 6 of ums .. . 
800000 | Do. do. 44 % Ist Mort Deb. Btk 100 | 4g 44% | 108 —110 108 —010 | 107 i. 
50,000 | Folkestone, 1 to 10,000  .. ‘ 5 Sé 95 4 958 51— 5$ ae bi 
50,000 | Do. tS m Dol aet d 2 | a s -- | 5% — $ — “a i 
50, í st. De » nd % 44% | 101 —104 ` 101 —104 e N R 
65,000 | Hove, 1 to 13, i và it | 5 " % ae 8— M = ips +i 
10,000 | Do. New (£5 10s. paid)  .. | £8 | s & | 8% | b4— 6 E" +} 
87,309 | Do. 4 % Deb. Stock Wh. wu o sur eio LN. 100 i 495 . id 4 9 n-o 94 — 97 pi us 
, ha » 4% — 98 —100 2: +1 
3900 Tene and Knightsbridge MCI "T "o 10 $ : s & 10° 103— 11} | 10j— 1H ni s. * 
o. eben. c 4 98 —101 96 —101 p iae 26 —1 
gos p. Electric Supply ONERE, MES Ont. | : E. N 8 S ‘i 21 12— Ki | 24, °° 
60, re 6 6 6 % 4 | 5 : = 
871,895 do. 4% lst Mort. Deb. Stk. Red. | Stock 4 4 4 4 96 99 102" 99 —102 wi 100i P 
100,000 Metropolitan Electric Supply, 1 to 100,000 . 5 7 10 10 %8 94— 1 1 105, 9 id 
76,191 | 9) Cum. Pref. 1—71,106, £8 pd. | 5 4 417, i ef E c Rd 
220,0001 Do. % 1st Mort. Deben. Stock 3 4 4i; 109 —113 109 —113 a a zs 
950,0001 Do. 45 Mort. Deben. Stock Redem. | Stock e — 99 97 — 99 984 | 98} a 
950,000 | Midland Electric oration, 44 % 1 Ist Mort. Deb. 100 4 101 —103% 101 —103 % : y ain 
|^ 005 Newcastle-on- Tyne, 1 to 57, 5 M 8 8 ais 8 — 8 — i . " 
89,955 Do. 57,010 to 75,000 . i 5 i j^ : á 8 — o ‘sa at id 
EE ee c Ps cB ER ER S: | 
' h .. .. O.. . | .* - é T: a of LET .- 
Rej | song i men cca Zio [4444 | 12 | 44 | Bat | eo AE D m E 
92,500 | Oxford, 1 to 96 and 407 to 18,810. e 5 TZ SEE | 58 |  6à— 6 Me D E uou Qo 3 
50,00 | Do. 4% Deb. Stock . 100 | 44 | 44 | 45 | 10 —10 60—0 | . | - Ps 
40,000 | Bt. James’ and Pall Mall Electric Light, Ord. |. 5 | 144 144% 144 10958 | 13 — M |; 13— 14 b o ee | .. 
imm CR aaeei s dE E M iab dnb 3 202 
| | tm j .. H 28331 | -- 
12,000 | Bmithfeld Markets Electric supply, „Oră. -. : aii | 5 | af 4 | n 44% |l Ae Md e CHE e ME Moe io 
50,000 | eb. Stock | 4 4 4 4 76 — 80 ! 976 — MM E vi 
65,000 South London Electricity Supply, Or E a | 5 | 1 8 | 4 ks ; 81— 9j l ' a | 3} | di I R 
100,000 ; South Met. Elec. Lt. ower ee 1 | Ni | Ni ke. 7d 2— — e$ a | ge eee ay 
50,000 iie Bacbeath ond Greneeh 7 Bet " 1 | Nil | 1% | 1 T9, , - Ee 4 dae G5 jo owed ss s 
100,000 | Dist. E.L.Co 44% 1st Deb. Stk. 100 | 44 44 44% | 105 —108 | 105 —108 à e 2 
nm. Ushan n Bupp y, "£3 Ad acie di : | - g : | 5 5% | a- 3 | m Hu | be e 
k ’ $ 5 5 — 5 e— v. å >. 
200,000 Do. do. 4% hai Db. ici 100 và m "à | 104 —106 | 104 —106 1 | 105 x 
1106,00 ` Westminster Electric Supply, O Bi 5 |19 134% | 14 13 48 11 xrts; 1H—1 333 | HH $ 
28,151 | Do do, b % Cum. "Pref, v | 5 5 id b on 5% | 6 ECHO E ef | | M — X 
ee | y 
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METAL MARKET. | USES OF ELECTRICITY IN MINES. 
Fluctuations in November. E (Concluded from page 912.) 
~. UNDERGROUND haulage is next dealt with, and two interesting 
rds Pak given, which uds reproduce. Fig. 5 shows a load curve 
$ taken from a 25-H.P. single rope-haulage motor, and shows clearl 
SPELTER (G.O.B S.) the excessive variations of load owing to curves and steep places on 


- 1 23 6 7 8 9101314151617 2021 22 23 24 27 28 2930 


m LEAD (ENGLISH) 
“Nov. 1:2 3 6 7 8 9 101314151617 20 21 2223 24 27 282930: 


o 10 20 30 40 80 60 70 80 90 100110 122 !39 140 150 160 170 180 
SECONDS 


£20 Fic. 5. 

19 MIEEBENM 

18 eae | | 
17 BIEN the incline. This demand on the mains was repeated every half- 
16 EN hour. Fig. 6 shows, on the other hand, a load curve taken from a 
15 sap SD single-rope continuous haulage plant which is remarkably 

steady. 

14 -4 The effect on the generating station of the variable loads on 
13 different classes of mining motors is shown in the diagram fig. 7, 
12 -- which gives readings taken for three minutes from a dynamo 
11 — supplying three haulage engines from 74 to 25 H.P. As will be seen, 


at times there is no demand whatever, hence it is important for 


IRON. =. 


Seconds. 


Fig. 6. 


effective governors to be used on the engine. Mr. Ravenshaw cites 
a case where the governors failed on a large proportion of the load 
being thrown off, the pressure rose from 500 to 1,200 volts, and a 
great deal of damage was done. “ Reliability, good running, and 
a minimum cost in repairs and attendance are always required in a 
mine, but extreme economy in steam consumption is not 
attempted." | 
Electric lighting, shot: firing, signalling, alternating and direc 
currents are then discussed, and from the latter we quote the 
following: “ Both direct and alternating currents have been used 


TIN. in mines with success, but experience points to the fact that th 
‘ alternating system is the more suitable. Where large powers are 
xi 123678 9101314151617 2021 2223 24 27 282930 required the difficulty in breaking heavy direct currents in enclosed 
iso [TT] Se | - 
158 |] E NEM REEL RET oo} 
157 -H See HH 76 
156 - robe) hell hoe poled oleh f eo 
165 ae - AE +H At ie 
isa (| Se eet s 
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150 B8 gu feconde 
149 "VP an Fio. 7. S0. UT o5 
148 -H 
ui m boxes is very great ; oil switches cannot safely be employed owing 
145 HT to the quick break causing a heavy rise of potential in the circuit, 
and the same objections apply to magnetic blow-outs. With alter- 


nating currents oil switches can be safely used, and this one point 
alone is sufficient to give that syetem a great advantage.” 
Mr. Ravenshaw then deals with precautions, and says, ' It is of 
9 , LE 
COPPER (G.M.B s.) absolute importance that the safety of the mine is ensured, and a 


Nov. 1 2 3 6 7 8 9101314151617 2021 22 23 24 27 28 2930 very long step towards immunity from accident is to put down a 
£80 first-rate plant in the first place. In a colliery where capital 


expenditure is of necessity kept low, there is a temptation to buy 

ie tee ett Et EE tt HiH in the cheapest market. Electrical machinery, however, has been 

TTT {111i TTA TN reduced in price to a remarkable extent, and there is no possible 

77 eles IGI excuse for those responsible risking the lives of men in their charge 

76 — > by purchasing in the very lowest market. J speak strongly on this 

78 titi tts | PNA NA I i shi 

question, as I have seen a great deal of dangerous rubbish in use, and I 

74 TET TT Ty TTA TT am glad to say that the report of the Home Office Committee made 

i 7g ett t | ttt a very strong point on this question.” The italics are ours, and we 
72 BeP~ Ree L| L| L1 LJ cannot but endorse the views of the speaker. " 

71 «eT Li Ll d: 11111 1l 1l L| I1 bL bL LL,AÁ As to costs the following is given:—' Where steam engines are 

wo do oo IT T Dd d LA ddl. used, an excellent electric generating plant suitable for a,works or 


eolliery can be,put down for £22 per kilowatt output. A gas 
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engine plant using coke or anthracite would cost £24 per kilowatt, 
and if coke oven gas is used £22 per kilowatt. An exhaust steam 
plant of the Ratéau type would probably cost from £18 to £20 per 
Kw. These figures are taken from actual practice, and make no 
allowance for spare plant. | 

* With regard to coal consumption, it must be remembered that, 
although coal may be cheap, boilers cost money to put down and 
maintain. . . . On an average, for every ton of coal burnt, the costs 
for labour, boiler repairs, depreciation and interest on capital 
amount to at least 2s. 6d.; consequently, even if the coal cost 
nothing, a ton saved per day would mean a saving of at least £40 
per annum. In large oollieries from 50 to 80 tons a day are burnt 
under the boilers, and in many cases it is pr: ctically certain that 
this consumption could be reduced by one-half." 

The following consumptions, if obtained all the year round, are 
not likely to be improved on with a 200-Kw. plant working 16 hours 
a day:—Steam engines, 5 lb. per Kw.-hour; gas engines with 
anthracite, 1:85 lb. per x w.-hour; gas engine with coke, 2:25 lb. per 
Kw.-hour. The costs with a good load factor should not exceed :— 


Coal and boiler or producer charges 0:20d. per unit. 


Labour, stores, repairs i 0°15d. " 
Depreciation and interest 0°25d. » 
0°60d. x 


This, however, may be considered high, but everything depends 
upon the load factor. We know of one colliery where the total 
cost, with an 11-hours full load factor for 280 days per year, 
would be under 0:4d. per unit, and Mr. Ravenshaw himself says :— 
“Iam convinced that a colliery of fair size can gencrate electricity 
for its own use at a considerably lower rate than a public supply 
can afford to sell it at a profit, if a proper allowance is made for 
depreciation in both cases," a statement which is well worth the 
careful consideration of colliery owners and others who are about 
to adopt clectric driving to any extent. 


PROCEEDINGS OF INSTITUTIONS. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Abstract of Inaugural Address delivered in London on November 9th 
by JOHN GavEY, C.B., President. 


(Concluded from page 906.) 


Wireless tclegraphy,so called, has attracted 
a great deal of intermittent attention for many 
years past. . 

It may be of advantage to briefly review 
the gradual development of the art from the date of Marconi's 
early work. It will, no doubt, be remembered that after a 
period of experiments, first in Italy, then in this country, a 
crucial trial wab made in the year 1896, under the auspices 
of the Post Office, across the Bristol Channel from Lavernock 
Point, first to the Island of Flatholm, and then to Bream- 
down, near Weston-super-Mare. At that period, what has 
by some been termed the “Whip Crack Method” only had 
been tried; that is to say, a powerful spark coil was con- 
nected, one terminal to the vertical conductor, the other to the 
earth. This arrangement emits a very powerful impulse which 
is damped down almost immediately, and it is probably the first 
single impulse alone which affects the receiver at a distance. 
Elementary attempts at tuning were made by various experimenters 
during this period, but the art was not sufficiently developed to 
admit of any really useful results being obtained. The coherers 
were probably far too sensitive, and the difficulty experienced in 
the early days was rather due to their not decohering than to 
their failing to respond to the electrical waves. In course of time 
this difficulty was remedied by the use of an oscillating transformer 
in the receiving circuit which admitted of the use of less sensitive 
coherers, and excellent results were obtained, but owing to the fact 
that every receiver within a certain definite range of a given trans- 
mitting apparatus responded to each impulse, and all receivers 
were affected by all transmitters within range, it appeared at first 
as though Marconi’s attempt to increase the effective limit of his 
apparatus would tend to restrict rather than to extend the use of 
the system. He and others interested in wireless telegraphy, 
therefore, turned their attention to the establishment of syntony 
between the transmitting and the receiving apparatus, and a marked 
degree of success has attended their efforts. This syntony is usually 
effected by connecting one or more closed oscillating circuits to 
the source of energy and coupling these either direct or through an 
oscillating transformer with the vertical antenne, the closed 
oscillating circuit and the vertical antenna being in unison, 2.c., 
having the same frequency. A closed oscillating circuit includes a 
capacity and an inductance, and therefore for each primary impulse 
a train of waves is generated. The first portion of the wave has 
not such an amplitude as when the Whip Crack Method is used, 
but this is more than counterbalanced by the effect of the long 
train of oscillations, which results in restricting to a great extent 
the visible effect to receivers tuned in harmony, other receivers 
not so tuned not responding when a certain critical distance is 
passed. In the next place, by a judicious combination of oscillating 
circuits with antenne of suitable capacity, the amount of energy 
that can be utilised forithe,transmission of signals may be' increased 


Wireless 
Telegraphy. 


from the small limits imposed when an ordinary induction coil is 
used to practically any given amount—an utter impossibility with 
the original method of working. Of course, where a very powerful 
exciting system is in use, the radiating surface must be increased 
proportionately, and the well-known method of multiple antenne 
has been designed to achieve this end. At the receiving station, 
the tuning is effected by the addition either of inductance or of 
capacity, the receiving installation being brought into as perfect 
syntony with the transmitter as is possible. In addition to this, 
special devices have been introduced in the receiving circuit for the 
elimination of waves of other periodicities so that even Whip 
Crack transmission can to a great extent be eliminated. The effect 
of having the transmitting and the receiving apparatus in harmony 
was shown in an admirable manner by the Post Office experiments, 
recently carried out and described by Messrs. Duddell and Taylor, 
which gave graphical measurements of the energy received under 
both conditions. 

A great deal has been said by rival inventors as to the possi- 
bilities of wireless tclegraphy, and some exaggerated claims have 
been made on their behalf which have led to counter statements by 
some interested in other methods of communication. Whilst on 
the one hand it may be fairly assumed that wireless telegraphy is 
not, under any circumstances, likely to supplant or even to com- 
pete seriously with inland methods of intercommunication, there is 
no doubt that there is a very distinct and important sphere of 
utility awaiting its further development. For intercommunication 
between ship and shore, and ship and ship, much has been done, 
although much remains to be done. For intercommunication 
between neighbouring coasts there is also a possible future, but this 
depends almost wholly on the further development of the methods 
of syntony or tuning. It does not appear to be very probable that 
it will seriously compete with the highly developed cable communi- 
cation in the near future, although it may in many instances 
supplement that service. 

No marked changes have taken place in the 
methods of overhead construction, but in 
underground telegraphs something approaching 
a revolution is in progress. The introduction of the modern 
multiple cable insulated by dry paper and enclosed in lead sheath 
has gone along way in the direction of overcoming the financial 
difficulty of cost and the electrical difficulty of high static 
capacity. 

In cables of this type relatively large conductors weighing from 
100 to 200 lb. per mile can be provided with a static capacity of 
0'1 microfarad per mile, and where a large number of wires have to 
be provided, at a total expenditure not very unduly in excess of 
that necessary for overhead wires. 

As soon as this type of cable became available for use, the Post 
Office took the initial step in the construction of a line containing 
76 wires, enclosed in a 3-in. iron pipe from London to Birmingham, 
a distance of 117 miles. This line was commenced in 1897, and was 
completed in 1899. "The general result was admirable from every 
point of view, and the steadiness of working and the freedom from 
interference by atmospheric or other cause8 was so great that the 
Postmaster-General subsequently decided to extend the London- 
Birmingham line to Glasgow. In the interval many types of paper- 
insulated cables had been devised with a view to obtain a form 
suitable for use with earthed circuits, and therefore to a great 
extent free from mutual induction, either static or electro-magnetic, 
the ultimate outcome of which was the design of & conductor 
insulated with paper, each insulated conductor being lapped with 
copper foil, and the whole of the wires cabled and sheathed with lead. 

It was finally determined to continue the London-Birmingham 
section northwards by the laying of a cable containing 37 pairs of 
the ordinary paper-insulated wires as a core surrounded by 29 
copper-screened single-wire conductors; this decision was arrived 
at after it had been proved conclusively that where quadruplex or 
high-speed circuits were required, it was possible to obtain satis- 
factory working with the quadruplex or Wheatstone on a metallic 
loop, and to superimpose thereon a key duplex. Where quad- 
ruplex is therefore in use on a long circuit, six channels are 
obtained on two wires, or & Wheatstone duplex and a key duplex 
can be worked on each loop. Again, it has been proved that 
between London and Glasgow, by the use of a repeater at Preston 
or Warrington, a speed of 200 words per minute can be obtained on 
these wires with Wheatstone apparatus, so that it will be observed 
that a great step has been made by the substitution of a moderately 
economical gystem of underground work susceptible of working at 
high rates of speed, for the old costly and slow methods which 
the use of gutta-percha involved where land telegraphy was con- 
cerned. 

The main underground line from London to Glasgow will be 
completed by March or April, 1906, and other important sections 
of main line, notably a section from London to Chatham, are in 
hand. 

Here, perhaps, I may fitly state that the Post Office and the 
general public owe a debt of gratitude to our British manufacturers 
of electrical plant for the energetic and able manner in which they 
meet all requirements, however onerous, made upon them. They 
spare neither time, trouble, nor expense in an endeavour to meet 
the most difficult specifications, and it is not too much to say that 
without their assistance this record of modern progress could not 
have been realised. 


Construction. 


Not the least remarkable of the modern deve- 
lopments of electrical engineering is the extra- 
ordinary growth of the telephone service through- 
out the whole of the world. 

As the result of successive inventions, a steady and rapid 
improvement in the outdoor plant available for exchange work has 
taken place, and so far as modern telephone switch is concerned, 


Telephones. 
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these improvements have been wholly in the direction of reducing 
the amount of talk on the part of the operator, that was necessary 
under the old conditions. This has been brought about by the 
. provision of a complete system of automatic signalling whereby she 
is kept abreast of her work, so that, with the exception of asking 
for the number of the subscriber who i8 wanted, there should, in all 
ordinary cases, be no need for conversation between the subscriber 
and the operator, this being accompanied by a corresponding 
increase in the speed of working. In fact, one system goes so far as 
to render it unnecessary even to ask for the number of the sub- 
scriber required, that information being printed by the caller on a 
Morse slip. This tendency to reduce the operator to a species of 
intelligent automaton naturally suggests the possibility of the entire 
elimination of the operator, and the introduction of suitable auto- 
matic apparatus at the exchange. Several very ingenious methods 
of attaining this end have been devised, and one system has achieved 
a certain measure of success in America, several exchanges of some 
magnitude having been equipped with apparatus of thistype. The 
subject is being carefully studied at. the present time in America, 
and there appears to be some possibility of development in the not 
distant future that may lead to important modifications in present 
methods. 

There appears to be an occasional tendency to look upon tele- 
graphs and telephones as a little apart from serious engineering 
undertakings, but when modern telephone practice is considered, it 
will be found that, in the complexity of the system, the amount of 
electrical energy used for the purpose of signalling, and the extent 
of the works undertaken, a telephone system regarded from the 
engineering standpoint is in no degree behind any other electrical 
enterprise. As an illustration, it may be stated that, in carrying 
out the preliminary arrangements for serving about one-third of the 
metropolitan area, the Post Office has already excavated 565] miles 
of trench, it has laid 1,251 miles of duct, it has provided 162,210 
miles of wire, and the weight of copper buried in the London 
streets amounts to 2,200 tons ; and this apart from the work carried 
out by the National Telephone Co. in the same districts. 

The secondary cells used for signalling and common battery 
speaking at the Central Exchange have a capacity of 5,500 ampere- 
hours, and the number of glow lamps in use on the existing Central 
Exchange for signalling purposes is 25,000. It may be added, how- 
ever, in illustration of the growth of the system, that the first 
contracts for the Post Office system in London were entered into on 
February 24th, 1900, and the first Exchange was opened on 
February 24th, 1902, with 169 subscribers, the ultimate capacity 
being 14,000 subscribers. Its growth was so rapid that within two 
years of its being opened it became necessary to commence the 
installation of a second exchange which is being constructed within 
the same building and which will shortly be opened with a further 
capacity of 20,000 subscribers, a corresponding enlargement of the 
general appliances in the building being involved. 

The growth in the number of telephones provided by the 
American Telegraph and Telephone Companies (commonly known 
as the Bell Companies) in the United States of America, is 
absolutely startling. I visited America in 1898, at which date the 
company had about 400,000 stations open. 
from another visit, and find that they have 1,950,000 stations at 
work, an increase of 1,450,000 in seven years, and they are still 
progressing at the same pace. Domestic and other reasons appear 
to foster the use of the telephone. 

The most important adjunct to the local exchange system is the 
trunk line, or long-distance service, as it is variously cal'ed. In 
1896 the Post Office acquired, by purchase, such of the trunk lines 
as had been erected by the National Telephone Co., and not only did it 
at once erect such additional wires as were necessary to provide a 
comprehensive service covering the whole country, but it has been 
engaged year by year in erecting additional trunks. Such is the 
favour with which the trunk service generally is regarded, that it is 
difficult to keep pace with the demand for additional wires. 

"In the year ending March 31st, 1896, there were 166 circuits, and 
17,500 miles of wire in use; at March 31st, 1905, there were 1,604 
circuits, and 112,744 miles of wire actually in use. 

The determination of the distance over which telephonic speech 
is possible on various types of telephone circuit is a question of the 
greatest theoretical and practical interest, and it is one that has 
received much careful consideration. The simple K.R. law applies 
with some degrce of accuracy to telephonic cables in cases in which 
wires of approximately the same gauge are concerned, but it fails 
in cases in which the electrical constants R x and L vary materially, 
and it is quite inapplicable as part of a general law to open lines 
where self-induction is a marked factor or where the conductivity 
of the wires varies materially. 

On comparing a large number of results obtained over Post Office 
lines of different character, the following rough empirical formule 
were found to give fairly concordant results within certain limits. 

Aerial lines of 100 lb. copper and upwards :— 


For unloaded paper cables— 
m= 85A / !. 
ze i KR 
where M = limits in miles. | 
_ The ordinary electrical conditions in a circuit which may modify 
or effect an impulse in transitu are the following :— 
A, resistance. 
B, electrostatic capacity. 
C, self-induction. 
D, insulation. 
. E, abrupt and numerous alterations in the circuit which may 
cause reflection. ; 


I have just returned : 


F, interference from extraneous cause, i.e, static or magnetic 
induction, leakage, &c., from neighbouring circuits. 

When an electrical impulse i is started in a conductor, if the latter 
had neither resistance, capacity, nor self-induction, and if the insu- 
lation were perfect, the wave would move on without attenuation 
or distortion. The effect of resistance or of uniformly distributed 
low insulation, however, results in a definite attenuation which 
increases with the length of the circuit, and, further, the effect of 
capacity is to cause the wave to spread out, both forwards and back- 
wards, this “tailing,” as it is termed, not only increasing the 
attenuation by lowering the amplitude, but causing distortion of 
the wave itself and also of the neighbouring impulses, with which 
it interferes. This distortion eliminates the higher notes and 
harmonics, and in extreme cases causes the voice to lose its charac- 
teristic tone, and ultimately to become inarticulate. 

The actual practical work attenuation, due partly to resistance, 
and partly to electrostatic capacity, is the dominant factor, and this 
attenuation, when combined with disturbance from neighbouring 
electrical conductors, actually determines the limits of speech. 
This view is supported by a comparison of the results obtained by 
calculation and those obtained by actual experiment. The remain- 
ing factores, although they must have some influence on the results, 
can in practice and under conditions which obtain in a simple 
metallic circuit be neglected. 

As & preliminary to the determination of the limits of speech, it 
is necessary to ascertain the degree of volume and articulation, or, 
in bther words, the audibility, which may be accepted as satis- 
factory, and further to establish standard circuits with well-known 
constants of R L and k, to which all lines may be reduced either by, 
calculation, by experiment, or preferably by both. For this 
purpose, both in America and England, one of the types of 
ordinary lead-covered paper-insulated cables, in which the above 
constants are measurable, has been selected, and the dimensions of 
the English standard cable, which agree closely with American 
figures, are as follows:— 


Gauge Weight Diameter k (loop). 


K wire to wire. Insu- 
8.W.G, per mile. Mils. Ohms., Microfarad. L. lation. 
English... 20 20 lb. 36 88 0:006 | 0001 200 


It is generally considered that from 42 to 46 miles of the above- 
named standard cable is the effective commercial limit, although 
conversations have been ;held by experts over 60 miles of such a 
cable.  . 

This being accepted, two methods can be adopted for deter- 
mining the limits of speed on various types of telephone circuits. 

In the first place, the attenuation is caleulated for various types 
of cable, tables of ratios which express the relative equivalence of 
each type of circuit to the standard cable are prepared, and the 
limit of commercial speech having been fixed in miles of standard 
cable, the limit on all other types of conductors is a ea matter 
of calculation. 

The second method, of course, consists in a direct comparison of 
all existing types of line with a standard cable. A lengthy series 
of experiments has been made on all classes of Post Office con- 
ductors, overhead, underground, and submarine, and they have been 
balanced by means of a standard apparatus to their equivalent 
lengths of actual standard paper cable. 

The calculated limits of speech based on attenuation agree abso- 
lutely with experimental results on all the underground cables. 
There are, however, variations in the calculated and observed 
results obtained on overhead lines, and these are no doubt due to 
variations in insulation and to slight disturbances which affect the 
audibility materially when approaching the limits. 

Another method of investigating the problem of telephonic trans- 
mission has been undertaken at the Post Office. Two circuits have 
been selected, one consisting of a nile of tne standard cable already 
referred to, and the second consisting of 20 miles of similar cable. 
A Duddell oscillograph has been used for observing simultaneously 
the curves due to the action of the induction coil at the trans- 
mitting end and the corresponding curves at the receiving end of 
the circuits. A number of letters, both vowels and consonants, 
have been rapidly spoken into the transmitter, and the respective 


. transmitted and received curves for each have been recorded in the 


usual photographic manner. 

On the one-mile length the curves at opposite ends are almost 
counterparts one of the other, the difference of amplitude being 
inappreciable, and all the irregularities of each transmitted curve 
being faithfully reproduced at the distant end. Where, however, 
the longer length of cable is introduced the difference of amplitude 
is most marked, and although it is, perhaps, somewhat more difficult 
to compare the shapes of the two curves, they still bear a sub- 
stantial resemblance one to the other. 

It is, of course, obvious that any marked improvement in the 
normal types of telephone apparatus will tend to extend the ranges 
given in the tables. Further, it will be observed that these ranges 
are based on a 43-mile limit of standard cable, although under 
favourable conditions, and with expert users of the telephone, much 
longer distances are practicable. These limits also presuppose th: t 
the telephone is joined directly on to the line, and they have to Le 
cut down when the exchange apparatus and the subscriber’s line 


are added by an amount equal to their equivalent mileage. 


I have already referred to the question of increasing the self- 
induction of telephone lines by the addition of induction coils at 
definite lengths. In America the question has been dealt with by 
Dr. Pupin, and considerable work has been done in that country in 
the direction of loading underground cables, as it is termed. The 
Post Office took up the subject at an early date in connection with 
its main underground lines, and a marked measure of success has 
slready been obfained. In one case, that may be taken as an 


illustration, a cable containing 56 100-lb. conductors was loaded by 


the insertion of coils at intervals of a mile ; the original factors 
were R = 17 ohms, kK = 0:053 microfarad, 1 = l4 millihenries, 


out iron cores. 
raised where iron was used, but at the cost of articulation, whilst a 
judicious addition of self-induction without iron always improved 
both the volume and the articulation. 

Very Satisfactory results have, however, been obtained in 
America and in Germany by the use of ring-coils with extremely 
fine iron cores, and further progress in this direction may be 
anticipated. 

Experiments with overhead conductors have not proved so satis- 
factory as with underground cables. The variation in the insulation 


troubles have affected the coils, 
These are neither few nor unimportant. The 


Unsolved telegraphic problem ig by no means finally 
Problems, solved, notwithstanding the years which have 
elapsed, and the growth of the system since its 

introductiun. A means whereby telegraphic messages can be 


received at high rates of speed in type or written character ready 
for immediate issue to the public or the Press, appears to be one of 
the desiderata of the future. l 

Next, in wireless telegraphy, there is the difficult problem of 
perfect tuning which will obviate all mutual disturbances between 
different wave-lengths, and in addition it can, I think, scarcely 


receivers. 

Then in telephony there are at least two fundamental problems 
which await solution. First, the invention of an effective telephone 
relay or repeater ; and, secondly, a method of extending the Tange 
of communication in submarine cables, 

Until recently al] attempts to design a satisfactory telephone 
relay had failed, but the American Telegraph and Telephone Co. 


Chicago, and I hope shortly to have an Opportunity of experiment- 
ing with it on our long-distance lines and cable circuits. 


have already hinted, there are are indications that the difficulty 
may be met in another manner. 

The submarine cable problem for telephonic use is not an casy 
one, as gutta-percha, which, so far as our present experience goes, 
must be used in some form, bas such a relatively high electrostatic 
capacity, that it. has not been found practicable to use it for really 
long cables, and the problem of loading, which at first sight would 
appear to offer a solution of the difficulty, has not yet been met in 
a satisfactory manner. 

Finally, I have little doubt that the progress of electrical means 
of intercommunication Will in the future g0 on unchecked, and that 
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‘AT the meeting held November 24th, 1905, Prof. J, H, PovyNrmINa, . 


F.R.S., President, in the chair, a paper on "The Dielectric Strength of 


results of experiments made on the disruptive voltages between 
equal metal electrodes at given distances apart. It is assumed that 
the electric field surrounding the two electrodes just before the dis- 


at low voltages, 
tenable. 


metal electrodes, but the boundary of that part of the dielectric 
surrounding the two electrodes which has ceased to insulate and 
has become a conductor. It is known that for variovs gases there 
are certain minimum sparking potential differences between the 
electrodes, The electrostatic equations fail to take this into 
account. The author, therefore, makes the assumption that for 
distances apart greater than abont a millimetre, when the dis- 
ruptive voltage is v kilovolts, the effective P.D. between the ends of 
the Faraday tube which is subject to the maximum stress is y — 6 
where e is the minimum sparking voltage. Applying the formulm 
Which he has deduced, using his assumption, to tests of Heydweiller, 
Steinmetz, Alvermissen, &c., the author finds that they agree in 
making the dielectric strength of air 38 kilovolts per cm. approxi- 
mately, A knowledge of this quantity enables us not only to find 
the disruptive voltages between electrodes of mauy geometrical 
shapes, but also to find the “ critical " pressure for overhead electric 
power transmission at high pressures, The author vives a complete 


proof by Kelvin’s method of images of the Kirchhoff series-formula, 
how its numerical value can be readily found both by 


H. A. WirsoN and Mr. E. GoLp, “On the 
Electrical Conductivity of Flames for Rapidly Alternating Cur- 
rents," was read by Dr. Wirsow. This paper contains an account 


Bunsen flame containing various alkali-salt vapours, for alternating- 
Currents with freqnencies from 7 X 104 to 11 x 10 alternations 
per second, 
A paper “On the Lateh] Vibrations of Loaded and Unloaded 
rs” was read by Mr, J. Morrow. 
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THE USE OF GAS FOR POWER AND HEATING. 
By ERnNEsT A. Dowson, A.M.LM.E., M.J.LE. 


Abstract of paper read before the Birmingham Associat ion of 
Mechanical Engineers, April 27th, 1995. 


(Concluded from page 908.) 


To meet special cases, the author referred ‘to a modification where 
part of the gas is passed into a small holder, to be used for heating 
purposes in blow pipes and burners, while the rest ja sucked away 
direct to the engines. 


economical system to adopt. a B j 

To illustrate the economy effected by the use of semi-water gas 
plants, the following figures, covering a year's Working, based on 
50 weeks of 54 hours, were given :— 


ANNUAL Cost ox Running PowrER PLANTS. 


l 25 B.H.P. 100 B.H.P, 
(A)—Electric motor, taking energy at 1d. 
per B.o.r. unit. Energy, allowing 3 
unit to develop cach B.H.P.-hour .. £205 0 £820 0 
Interest, depreciation, &c., at 74 per cent. 4 10 li B 
Totals... . £209 10 £831 5 
(B)—High-speed stcam engine with Lanca- 
shire boiler. Coal: 5 lb. and 4 lb. per 
B.H.P.-hour, respectively, at 12s. per ton... £90 8 £289 5 
Water: 4 gallons per B.H.P.-hour, at 9d. 
per 1,000 gallons ... an A B 10 2 40 0 
Labour, at 15s. and 27s. per week respec- 
tively ies 37 10 67 10 


Interest, depreciation, &e., at 10 per cent. 35 0 100 0 


— MÀ Se RA 


Totals ... . £173 0 £496 0 
(C)—Gas engine on coal gas, at 2s. per 1,000 | 
Cb. ft. Gasat 17 cb. ft. and 15 cb. ft. per 
B.H.P.-hour respectively ... . £114 15 £405 0 
Labour, 1 hour per day at 6d. bs " 7 10 7 10 
Interest, depreciation, &c., at 10 per cent. 163 0 50 O0 
Totals ... £138 5 £462 10 
(D)—Gas engine on semi-water gas. Coal: 
1 lb. per B.H.P.-hour at 20s. per ton . £30 0 £120 0 
Water: 1 gallon per B.H.P.-hour at 9d. per 
1,000 gallons - ek T 2 0 8 0 
Labour, at one-third of Case B 12 10 22 10 


Interest, depreciation, &c., at 10 per cent. 25 0 65 0 


. Totals ... £69 10 


—— MÀ À— —! -— — 


With respect to the application of semi-water gas for the propul- 
sion of vessels, a barge fitted with plant of the suction type, bv 
Herr E, Capitaine, and a passenger vessel by Messrs, John E 
Thorneycroft & Co., were referred to. 
h 


After explaining the different cycles upon which modern gas 
ement of cylinders adopted, a number 


high compression were reviewed, and the latest methods of super- 

Compression by added air and cooled exhaust, by Mr. Dugald Clerk, 

and the Banki system of spraying a little water into the cylinder 
bed 


The advantages of low-tension magneto-ignition for large engines 
were touched upon, and diagrams were exhibited, showing that 
though the hit-or-miss system of governing was most economical, 
the system of throttling the charge gave a better turning moment 
at anything under full load. 

The advantages of gaseous fuel over solid fuel for heating pur- 
poses were also taken into consideration, and the direction of 
economy pointed out, savings from 15 per cent. to 76 per cent. 
being realised by the use of semi-water gas instead of coal, or coal 
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The obtaining of temperatures of 2,000° F. under conditions of 
perfect control was possible without air blast, while higher tem- 
peratures could be obtained by air blast and superheated gas. 

Illustrations and particulars were given of several types of fur- 
naces for heating purposes suitable for use with'semi-water gas. 


—————— ——— 


In the discussion, Mr. A. E. A. EDWARDS gave an instance of a 
7-H.P. steam engine connected to a vertical boiler which used 24 1b. 
of slack per H.P. per hour. Referring to a test of a 150-H.P. gas 
plant working at 100 H.P., the consumption of bituminous slack, 
over a period of four months, and taking into account all stand-by 
charges, was 1°8 lb. per B.H.P.-hour. With wages at 27s. per 
week, repairs estimated at about 5 per cent. on the cost of the 
plant, the cost of the gas, including fuel, wages, repairs, and 
10 per cent. depreciation, came out at 02d. per n.r.-hour. Coal gas 
for the same engine would cost 05d. per H.P. . Cost, with producer, 
two-fifths that of coal gas. The stand-by on this plant averaged 59 
lb. per night and 90 1b. per week-end. The above were nothing like 
the best es he had. A similar plant gave ‘88 lb. common slack 

er B.H.P. at 11s. 9d. per ton, whereas in the other case the fuel cost 

s. delivered, or 3s. 6d. at the pit mouth. 

In another case, the consumption of coal per m.P.-hour on a 
50-H.P. plant working at 26 H.P. was 34 lb. A compound condensing 
steam engine, working at 120 H.P. cost, including depreciation, 
wages, &c., £710 per year, or 0°65d. per H.P., of which the fuel cost 
0:37d. The engine used 11 lb. of coal per r.H.P.-hour. In regard 
to the cost of oil for gas engines, he instanced one case where the 
fuel cost £315 per annum and the oil £280; this was in a vertical 
engine. Against this a Belliss engine of 150 H.P. in a year of 3,000 
hours used 5 gallons of oil for the whole year. 

Mr. B. J. FLETCHER mentioned a steam plant of about 1,600 
LH.P. compound condensing, with superheaters, steam pressure 
150 lb., in which the cost of fuel over a year, including all 
charges for handling and stand-by, came out at 0°15d. per 1.H.P.- 
hour. The plant had been running from 8 to 10 years, and the 
above result was from actual working results, not a special test. 

Mr. C. S. Hopkins gave the cost of a Dowson pressure plant at 
from £5 to £6 per B.H.P. per year Of 2,800 hours, or 0°43d. to 0°51d. 
per B.H.P.-hour. In regard to depreciation, he considered that 10 
per cent. at least, or even more, should be allowed, as frequently 
it is necessary to replace the plant in five or six years, before it. is 
worn out. 

As a good many members contributed their views and expe- 
riences to the discussion, we may turn to Mr. Dowson's reply .for 
the principal points raised. 

Replying to Mr. Edwards, the AUTHOR pointed out that “one 
cannot safely compare the merits of different systems of power 
production unless the specific cases taken are on approximately the 
same scale of working.” In regard to the use of bituminous coal 
for gas-making instanced by Mr. Edwards, evidently these installa- 
tions had been very carefully worked; at the same time they did 
not show any very solid advantage commensurate with their cost 
and complexity, as compared with gas plants using anthracite. 
He agreed with Mr. Edwards in taking 0'2d. per B.H.P.-hour as the 
average inclusive cost of working an engine on semi-water gas. 

Regarding the consumption of oil instanced, he did not think 
this could be taken as typical. 

Replying to Mr. Thornbery, the AUTHOR defended the use of 
small gas-holders for certain installations. 

Answering Mr. Fletchers question as to whether gas plants 
maintained their efficiency over a period of years, Mr. Dowson 
said that this was undoubtedly the case, and resulted from the 
extreme simplicity of this type of apparatus. » , 

Answering Mr. Fletcher's inquiry as to the scale on which it 
would pay to install ammonia recovery plant, the AUTHOR said the 
smallest type standardised by the Power Gas Corporation was 
3,000 B.H.P., though Mr. F. Grover had given the figure of 5,000 B.H.P., 
and this figure was borne out by other authorities. "There were two 
by-products, tar, and sulphate of ammonia; the former was of a 


special nature and of little commercial value, while the market for - 


the latter had been falling for some time. Mr. Hancock had 
referred to the proportion of hydrogen in gas for driving engines, 
and it was pointed out that an excess of hydrogen was not desirable, 
ve to trouble arising from the rapidity of its flame propaga- 
ion. 

The application of semi-water gas for heating furnaces, anneal- 
ing, &c., was also discussed at some length, and the advantages of 
the use of gaseous fuel for these purposes were fully demonstrated. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


- . (Continued from page 864.) 


I.E.S. Time Switches. 


In the new edition of their list of “Time and Automatic 
Switches,” the IMPROVED ELECTRIC SUPPLIES, LD., of 7, Great 
Newport Street, W.C., describe a number of their specialities, 
In these time switches the clock itself, which is, of course, 
the vital point, is made in England, and has a jewelled 
lever balance; it can be arranged for working with one 
winding for 8 or 28 days, is very solidly made of brass, is fitted 


P 


into a dust-tight cover, and is of very solid construction. The 
switch (fig. 129) is doubly insulated from the clock in order to avoid 
electrolytic effects in the bearings, which are found to take place 
when double insulation is not provided. "The switch movement is 
actuated by two small levers attached to the spindle of the clock, 
which revolves once in 24 hours. One of these levers impinges on 
the upper side of the “V” shaped ivory piece, which is rigidly 
attached to a spindle, in turn fixed to the middle of the mercury switch 
tube. The mercury switch tube is composed of a glass having two 
platinum contacts inside, one at the end of the tube and one at the 


Fic. 129.— MERCURY Contact TIME SWITCH. 
^ 


centre. The tube is half filled with mercury and about } in. of oil 
to prevent arcing. The weight of the mercury running up the tube 
forms a quick break-and-make movement. The longer lever 
impinges on the under side of the “ V " shaped piece, and tilts the 
mercury tube in the opposite direction. This mercury tube, we 
are informed, has been found to be very satisfactory in its working, 
in fact, it has been used for some mouths in conjunction with a 
flashing sign. The tubes have been making and breaking a 10-amp. 
circuit some thousands of times every evening for the last three 
months, without, we understand, any deterioration whatever. 

The mechánical contact type is shown in fig. 130. The same 
clock is provided with this switch. The action is as follows:— 
Mounted on the 24-hour spindle is a dial and a collapsible 
concentric cam. This cam is capable of being extended to 
cover the whole of the 24 hours, or to be condensed so as 


Fic. 130. -MEcHnaNICAL Contact. TIME SWITCH. 


to cover a period of only three hours. The arm carrying the 
switch contact itself is pivoted on to the clock case, and a small 
steel roller runs on the edge of the cam mentioned above. This 
cam gradually pushes the small steel roller out from the centre of 
the clock, and causes the moving contact to slowly approach the 
clips. A small trip is provided to hold the contact off the clips 
until the small roller reaches the position marked “on.” This trip 
then allows the contact to smartly enter the clips and the contact 
is held in its position by the concentric cam until it comes into the 
position marked “off,” when the roller falls over the edge of the 
cam thereby actuating the switch and breaking the circuit. 

With this particular type of switch the actual work done by the 
clock is spread over a very long period, so as to prevent any undue 
strain being put upon the clock. By slacking back the milled 
headed nut the cam can be set in any position relative to the dial 
and to cover any period of time marked thereon. 

Other recent publications by this company include illustrated 
lists of ironclad and cast-iron accessories, stage and window 
lighting appliances, electric batteries, torches and hand lamps, 
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The Glasgow Are Lamp Starter. 


Mer. JAMES FERGUSON, late manager of the electrical department 
of Messrs. Kelvin & James White, Ltd., has started business on his 
own account, with works and offices at 61, Pollok Street, Pollok- 
shaws, Glasgow. The equipment of the works is of the most 
modern kind, and adapted for the manufacture of light electrical 
and mechanical apparatus generally. He will shortly put on the 
market several specialities of interest to the electrical and engi- 
neering trade. One that he has already introduced is the Glasgow 
arc lamp starter (Lackie, Calderwood & McEwen’s patent). A 
number of these starters have been in use on the Glasgow Corpora- 
tion street lighting system for over eight months, giving, we under- 
stand, every satisfaction. Mr. Lackie is, as our readers are all 
aware, electrical,engineer to the Glasgow Corporation, and Mr. 
Calderwood and Mr. McEwen are well-known members of his 
staff. 

This apparatus has been designed for switching in street arc 
lamps with an interval of time between each group. The switch 
consists principally of two parts, viz.:—(1) A main switch proper 
controlled by an electro-magnet; and (2) the time clement 
mechanism which closes a secondary circuit after a pre-determined 
interval, thus actuating the main switch of the next set in the 
series. From any central or suitable point a series of lamps may 
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Fig. 131.—STARTER IN “ OFF” 
POSITION. ` 


Fia. 132.—“On” 
POSITION. 


be switched into circuit, set after set of the series, with a time 
interval between the switching in of the various sets; on the last 
of the sets being switched in, contact is automatically made to 
indicate at the central switching point that the circuits have been 
completed throughout the entire series. The interval of time 
obtained between the lighting of one set or group of arc lamps, and 
another set or group of arc lamps, permits of the electric current 
being steadied to obviate flickering of the lamps of private con- 
sumers, 

P The clectro-magnetic switch is actuated by a powerful electro- 
magnet a (fig. 132), rotating an armature which is pivoted by arms 
to the yoke. This armature is coupled by insulated connecting 
pieces at the sides to the double-pole switch, which is provided 
with suitable carbon contacts. One of the switch coupling-pieces 
is fitted with an arm which is coupled to the plunger c, which 
actuates the time element mechanism. The whole apparatus is 
fitted on a base of insulating material, with an insulating partition 
between the two switches, so that accidental contacts between the 
positive and negative terminals, or between the positive or negative 
terminals and the middle wire terminals, may be made difficult or 
impossible. 

The time element mechanism consists of a wavy spiral B 
(fig. 132), the axis of which is vertical, mounted on a platform 
forming part of the insulating base. Through the centre of both 
the spiral piece and the base is a hole large enough to allow a 
plunger c to pass freely up and down. The function of this plunger 
is to elevate a smooth spherical ball p from the bottom of the base 
to the top of the spiral. The ball then descends by travelling 
round the zig-zag till it reaches the base, where it rolls on to the 
top of the contact spring, pressing it down against the fixed con- 
tact, and closing the circuit for the relay magnet of the next 
starter. 'The time taken for the ball to travel from the top till it 
closes the circuit for the next switch is 11 seconds, or sufficient to 
allow one group of lamps to be burning steadily before the next 
group is switched on. When the starter is switched out, the 
plunger drops to the bottom, and the ball rolls off the contact 
spriug on to the top of the plunger, ready for the switching-in 
operation. The white dotted lines in the figure show the travel of the 
plunger and ball. A clutch F, which can be released by the electro- 
magnet E, holds the switch on. As soon as the "all on" lamp in 
the station lights up, indicating that all the groups of lamps in the 
series have been switched on, the switch for the electro-magnet A 
may be opened, and the switches are held on mechanically. To 
open the switches, the main magnet or “in” switch is first closed, 
thus relieving the clutches F, which are withdrawn on closing the 
" off " switch, which controls the circuit for the electro-magpet. 

The whole apparatus is of substantial construction, and has been 


designed for fitting in section pillars or lamp pillar bases. It is 
claimed that a very great saving in cost of arc street lighting, in 
men's time, and in current consumed, is effected by the use of these 
arc starters. 


i A New Screw, 


The accompanying small illustration (fig. 133) shows 
Ballantyne’s improved stud screw, which has been 
introduced to get over the unsightliness of ordinary 
round-headed screws, as used in the fixing of elec- 
tric light fittings, flush switch plates, and many 
other ways. By means of this simple invention, a 
first-class finish can be obtained. It is being sold 
by Mr. Wau. ANDERSON, 212, Bath Street, Glasgow. 


- Extra High Tension Voltmeters. 


Messrs. GALILEO, of Florence, have introduced instruments 
reading direct to 200,000 volts; these are modelled on the simple 
principle of electrostatic attraction, but the designers , state that 
they have found it extremely difficult to work out the practical 
details, Two ranges have been designed, one reading up to 120,000 
volts, the second to read up to 200,000. A section through the latter 
is shown (fig. 134). aand B form the terminals; o and Pare electrically 


Fic. 134. 


connected together, and to B. Qand Qı are sheets of metal on 
opposite sides of the surrounding glass vessel v, into which only 
one pole enters. The object of Q is to afford a well-defined equi- 
potential surface. The attraction of the disk P towards a is 
measured on the scale—extending over an arc of 60?—hy the long 
pointer. These instruments are mounted on ebonite bases, sup- 
ported by wooden legs.—L’ Elettricista. 


AMERICAN ELECTRICAL EXPORTS IN 1904. 
Bx W. POLLARD DIGBY. 


FOLLOWING the practice of reckoning electrical exports as 
taking place to certain trade zones, which the writer has 
adopted in his preceding contributions to the ELECTRICAL 
REVIEW on the subject of electrical export trade, compari- 
sons of the following figures with those of preceding 
years can be easily made. First, a word as to the 
sum total of the two chief headings under which American 
electrical exports are classed. ^ Electrical _ machinery 
had, for the 1904 fiscal year, an aggregate value of 
$5,645,809 as against $5,779,459 for 1903. Instruments 
and apparatus for scientific purposes (including telegraph, 
telephone, and other electric appliances) amounted in the 
aggregate to $4,861,204 as against $4,206,617. 

Examining the distribution to various markets in 1904 
the following figures are obtained :— 
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Electrical Instruments and 
machinery. apparatus. 
Dollars. Dollars. 
United Kingdom 1,323,019 1,522,849 
Rest of Europe... 472,465 666,700 
British North America.. 1,406,952 664,793 
British Africa ... A 101,393 179,869 
British Australia 282,541 64,655 
British East Indies 197,440 121,795 
Other British Possessions 31,203 183,308 
South America.. 273,724 291,219 
Other foreign countries 1,558,949 681,368 


Comparing the exports of electrical machinery to the 
various zones with those obtained in the previous year (1903), 
decreases occur to the United Kingdom of nearly $1,000,000 
(the 1903 figures were $2,256,062), to British Africa of 
about $2 1,000, and to South Africa of $136,000. Against 
these we have to set the following increases :— 

Rest of Europe, $148,000; British North America, 
$166,000; British Australasia, $82,000 ; British East 
Indies, $172,000 ; to other foreign countries, $341,000. 
The bulk of this latter item is due to a great increase in the 
exports to Japan, from $428,427 in 1903 to $884,792 in 
1904. 

So far as instruments and apparatus are concerned, 
decreases only occur in regard to British Africa, $130,000 ; 
to British Australasia, $28,000 ; and other foreign countries, 
$232,000. The following increases have occurred :—To 
the United Kingdom, $452,000 ; to the rest of Europe, 
$272,000 ; to British North America, 
East Indies, *72,000 ; to other British possessions, £90,000. 
The trade to Sonth America has remained practically con- 
stant. 

With regard to the figures concerning the United King- 
dom, if we had been living under the Protectionist reyime 
so earnestly desired in certain quarters, the decrease in im- 
ports of electrical machinery from the States would have 
been at once attributed to the beneficent action of the tariff, 
while if a growth of the imports of instruments and appa- 
ratus had occurred, there would have been clamourings for 
higher import duties. 
have a decrease under the heading of machinery, which is 
double that of the increase under the heading of instruments 
and apparatus. This, by the way, is an illustration, not an 
argument, for none should presume to argue fiscally by com- 
parisons of two selected years, no matter whether adjacent 
or remotely separated. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, dc., 
may be made, Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


“Q. S." writes :—‘“ We have noticed with interest your remarks 
and notes in recent numbers of the ELECTRICAL REVIEW re Muni- 
cipal Wiring, and should be glad to hear whether you consider that 
the Corporation Electric Supply Department are acting within 
their powers in the following cases, in which we think that they 
are competing unfairly with the electrical contractors of the 
town :— 

“1, In fixing (and we believe supplying) electrical illumination 
signs outside business premises. 

“2. In offering to supply and fix with all the necessary wiring, 
&c., arc lamps to light a large public hall, free of charge to the 
proprietor of the hall, the revenue to be obtained from the supply 
of current for the lamps. 

"3. In taking down, repairing and refixing, free of charge to 
the owners, of arc lamps which, from having been ia use for some 
years, require a little to be done to them." 

*,* “G. S." does not say anything with regard to the provisional 
order under which the local authority of his district supplies 
electricity. Much will depend upon the terms of that order; and 
unless the Corporation have secured the insertion of a ciause 
permitting free wiring, it is anticipated that their doing so is ultra 
Cures. 

Some local authorities have expressly obtained these powers. 
Thus by the Nottingham Corporation Act, 1899, 62 and 63 Vict. c. 

i., Sec. 40, power is conferred to provide (but not to manufacture) 
" ]unps, meters, electric lines, fittings, apparatus, and things for 
lighting and motive power, and for all other purposes for which 
electric energy can or may be used, or otherwise necessary or 
proper for the supply, distribution or consumption of electric 
energy." ‘@. S." should apply to the Corporation for a copy of 


THE ELECTRICAL REVIEW. 


$198,000 : to British 


Yet, under the present system, we 


ITO SLE E TEE Ere estas 


951 


their provisional order, with waich they must supply him at a 
price of not less than 1s. If he cares to send it to this office, the 
provisions relating to wiring, &c.,, can be fully explained. 


"S." writes:—' A Corporation, A, having no Parliamentary 
powers to take from or give a supply of electrical power to any 
person outside its supply area, has received an application from 
a consumer for a supply of power in bulk. A's radius would be 
terminated at the consumer's existing power station inside A's area, 
but the consumer'a private mains would convey A’s energy to points . 
outside this area, being the area of another local authority, B. B is 
quite prepared to agree to A doing this, on terms, and I want to 
know if A and B can arrange this by agreement and without 
Parliamentary powers. There is no company’s area in question, 
and the matter apparently only affects A and B." 

*,* The short answer to ' S" is to be found in Sec. 4 (2) of the 
schedule to the Electric Lighting (Clauses) Act, 1899, which pro- 
vides that the undertakers shall not at any time after the commence 
ment of the order supply energy or (except for the purposes of that 
order) erect or lay down any electric lines or works beyond the 
area of supply, otherwise than under the authority of Parliament or 
under a licence: granted by the Board. It has been held in a gas 
case (Gas, Light & Coke Co. v. South Metropolitan Gas Co., 62 L.T. 
126) that where there is a clause of this kind, and the premises are 
situate on the border line separating districts A and B, gas cannot 
be supplied by the A company to be used in that part of the premises 
which extends into B. It is submitted that the same principle 
applies to electricity. Agreement between the two Corporations 
will not supply the want of statut.ry power. 


THE YOUNG IDEA, 


[COMMUNICATED.] 


Scene. —Engineer's office at power station. 

Time.—Office hours, any day, all the year round. 

Curtain lifts and discloses engineer surrounded by papers, drawings, 
files and. baskets, deeply engrossed ta manipulation of inevitable 
slide-rule. 

Enter, after knocking, portly dame in red hat, trimmed to over- 
flowing with green feathers, and wearing complete week-end 
costume. 

She advances against the engineer, smiling fearfully, draws a 
chair to her, sits down in a strategic enfilading position, and opens 
fire thus: 

P.D.—I think you look after the electricity engines, don't you? 
This electricity is such a wonderful thing, isn't it? It always 
puzzles me, you know, but I should like to tind out all about it 
My husband's brother's brother-in-law does a bit at it in his spare 
time ; you know him, I daresay—Tom Jones, lives just a few doors 
down our road ; I'm Mrs. Hawkins, 101, Bell Street —put that down 
so's you don't forget it. As I was saying, he's a clever chap, Mr. 
Jones is, knows all about the bells, aud puts our electricity to rights 
when he comes round to have a bit of tripe with us— won't you 
come one evening to meet him, he'd be very pleased, I'm sure? 
No formalness about him, you know, 

Well, as I was just going to say, when you put it out of my head, 
this young feller used to try to explain all about the electricity and 
magneticism to me and Hezckiah—that’s my husband, vou'll like 
Hez.—but I couldn't keep up to him, and I says: “ You're too 
clever for me, Tom, I says, but you give it to Henry "—that's my 
boy, he's 14 come Michaelmas—“-you give it all to him, and praps 
he'll make an electricianer one day. So Tom tells the dear lad all 
about the positive and negaltives, and how he's never to touch any- 
thing painted red, because its sure to be magneticised and might 
kill him dead, and he shows him what he calls experiments with 
rulers and sealing wax picking up things; so that Henry knows 
nearly as much about it as Tom, and is for ever cutting the bell- 
wires and joining them up again, and stopping the bells ringing, 
until I wish he wasn’t so clever. 

Well, what I came here for was to ask you whether you can find 
him something to do about your engines. He wouldn't want much 
to begin with, because he might have to be taught a few little 
things—place might be a bit strange like—but you'd find him a 
clever lad. Now, what do you think about it ? 

Engincer.—Madam, at the present moment I am incapable of 
thought. If you would be good enough to leave your address—oh !. 
yes, I have it here—I will communicate with you later. Good 
morning m'a'm. 

P.D. (rising).—Thank you very much. I forgo to show you his 
photo. Here it is, but I always say it isn't very flattering. (Hands 
cabinet photograph of sickly looking youth dressed in a black suit. 
that looks as if it had been cast on him, standing straight up with 
heels together, one hand stiff at his side and the other resting— 
planted would be a better term—on a couple of large books, which 
lie on a wool-work mat at the edge of an oval table with one 
central leg.) Praps you would like to keep it by you for a day 
or two. I’m sorry you can't give me an answer now, but I'll call 
round again in a day or two. It’s no troable at all, thank you, 
because I often have to be passing. Good morning, sir. Iam glad to 
see you looking so well. Any evening you like to call we shall be glad 
to make you welcome. Good morning. I wish I bad time to stop 
and find out something about this electricity Such a wonderful 
thing, I always say, and (looks at engineer admiringly) I suppose 
you know all about it. Well, good morning, I hopa I have not 
interrupted your business at all, but I expect vou are giad to sce 
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people sometimes, it must be so lonely up here all by yourself. 
What a funny card! What docs it say, * For every minute I am 
delayed I have to work overtime!" "Well, I never! You dont 
mean to say they're that bard on you? I wouldn't have Henry 
treated like tha’! What's shame! Well, of course, they can’t say 
I've delayed you, because I came on business. Good morning 
(leaves). 

Engincer.—Good morning, madam. (Presses one of a row of 
buttons on his desk. Presently enter boy.) 

Enginecr.—1f you ever show that woman up here again you 
young scoundrel I'll break your silly little head ! 


(Curtain falls on boy expostulating, and then dodging something. 


heavy.) 


; NEW PATENTS APPLIED FOR. 


Co piled expressly for this journal by W. P. THompson & Co., Electrical Patent 
ents, 322, High Holborn, pon on, W.C., and at Liverpool, to whom all 
inquiries should be addressed 


23,863. ''An advertising device for electrical station indicators." J. Esser. 
Nov ember 20th. (Complete.) 


23,889. “Improvements relating to automatically cutting off the current 
from electrically-heated furnaces, stoves or other apparatus at any desired 
temperature." H. E. Newrox. (Klewe & Co, G.m. b. H., Germany.) 
November 20th. 


23,894. *“ Improvements in and relating to electric switehes." THE BRITISH 
THOMSON- Houston Co., Lrp., and J. M. WarLAck. November 20th. 


23,904. “Improvements in connection with monophase electric motors." 
FELTEN & GUILLEAUME-LAHMEYER-WERKEFE AKTIEN-GESELLSCHAFT. (Date applied 
for under Patents Act, 1901, November 21st, 1904, being date of application in 
Germany.) November 20th. (Complete.) 


23,994. “ Improvements in or relating to electrical distribution systems.” 
A. J. BovrLr. (J. Lester Woodbridge, United States.) November 20th. 
4Complete.) 


23,976. ," Improvements relating to combined electric motors and air com- 
ressors,” THE PHEÆENIXS DyaMo MaNvracruuNóo Co., LTD., and R. Pour. 
ovember 21st. 


23,997. “ Improvements in electric telegraphs.” SiEeMENS Bros. & Co., LTD., 
and G. S. Grimsrox, November 21st. 


704,025. “Improvements in and relating to vapour electric apparatus.” 
THe BRiTisH. THomsox-Hovston Co., Lrp. (The General Electric Co., 
United States.) November 21st. 


24,058. '' Improvements in elastic suspension devices for the electric motors 
of tramcar and like trucks." M. B. Mountain, G. M. Gipson and A.F. H. 
Heap. November 22nd. 


24,061. “Improvements in electric arc lamps." H. Bevis and A. E. ANGOLD. 
November 22nd. 


24,106. ‘‘ Improvements in operating rotating apparatus by means of single- 
phase commutator electric motor supplied for polyphase circuits," R. Braun. 
November 22nd. 


24,115. ‘Improvements relating to pirn-carrying tubes of electric weft pro- 
tectors and other purposes." F. FovGERAT. November 22nd. 


21,139. 'Iunprovements in magneto or dynamo-electric machines." H. 
GvuiLLov. November 22nd. 


21,141. ‘Improvements ;in dynaino-electric machines." The Hon. C. A. 
Parsons and A. H. Law. November 22nd. 


941,158. “A prepayment mechanism and switeh in connection with the pre- 
paying of rentals or instalments for hire-purchase, in respect of apparatus or 
wiring in connection with installations of electric light, heat or power." F. H. 
Mrnnrr. November 23rd. 


21,162. ''Improveinents in obstruction removers applicable to electric tram- 
cars or the like." J. R. Hupson. November 23rd. 


21,183. “Improved controller finger contact for electrical work." F. E. 
IgEsoN. November 23rd. 


94,184. “An automatic life-guard or cut-out for overhead electric wires.” 
J. E. NEwroN. November 23rd. 


94,187. ‘Improvements in apparatus for the control of electro-magnetic 
power hammers, drop stamps, presses and the like." T. H. Garner. November 
23rd. (Coinplete.) 

91,197. '*Improvements in or connected with the control of electric motors 
used in connection with secondary or storage batteries." W. N. STEWART. 
November 23rd. 

21,200. “Improvements in devices for electrically lighting inverted gas 
burners." P. Bexanp. (Date applied for under Patents Act, 1901, November 
26th, 1904, being date of application in France.) November 23rd. (Complete.) 

24,213. “ Improvements in make-and-break apparatus suitable for induction 
coils." F.G. LouiNc. November 23rd. 


24.235. “Improvements in electric motor controlling devices." THe 
BritisHo Titowson-Houston fos Ltp. (The Geyperal Co., United States.) 
November Zird. 


21,236. ''Improvements ih’ ‘and relating to electric switches." THE BRITISH 
THoMson-Hovsron Co., Lr». (The General Electric Co., United States.) 
November 23rd. 

21,249. “Improvements in and relating to electrical contact breakers of ex- 
plosion engines of motor vehicles." W.J. CHARLES and A. Watson. November 
24th. 


21,96R. ''Improvements in the section and form of conduit in the method of 
laying it in connection with tramway rails and placing within it an electric con- 
ductor and in the manner of applying a brush or pulley from a car to the said 
electric conductor." H.J. PeEpmkr. November 24th. 


24,280. ‘ Improvements in electric interlocking of railway signals with block : 


telegraph instruments." W. R. Sykes, JUN., F. T. HoLLiss, and F, W. LEAKE. 
November 24th. 


21,2891. ''Iniprovements in electrical block indicators for railway gate cross- 
ngs.” W. R. SYKES, JUN., F. T. HoLriNs, and F. W. LEAKE. November 24th. 


24,293. “Improvements in contact breaking devices for magneto-electric 
ignition apparatus," W. Roos. November 24th. (Complete.) 


24,302. ‘Improvements in mechanism for automatically actuating electric 
switches or contacts or apparatus for regulating the supply of electricity at 
different rates or for similar purposes." J. M. TovunrEL. November 24th. 

21,903. ''Improvements in switch-releasing mechanism for coin-freed elec- 
tricity meters." J. M. TovnTEL. November 24th. 

24,316.  “ Improvements in electrical generators or motors.” 
November 24th. 

24,525. “ Improvements in or relating to electric conductors." A.J. Bovrrm. 
(H. E. Knight, United States.) November 24th. 

21,359. *'' Improvements in junction boxes and similar apparatus for the con- 
In of electric cables or the like.” A. T. Dawson and A. P. Pyne. Novem- 

r 21th. 


21,388... + linprovements in electric switches." J. A. Hirst and P. S. Brook. 
November 25th, 


8. JEVONS 


241,109. “ Improvements in apparatus for oe ae electric circuits." 
BRITISH WESTINGHOUSE ELECTRIO AND MANUFACTURING . LTD. (The West- 
inghouse Electric and Manufacturing Co., United Lis " November 25th. 

21,421. "Improvements in dynamo-eleotrie machines," L. Tonpa. Novem- 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
NO MUN & Co., 822, High Holborn, V.C, -and at Liverpool, price, post 
free, Ud. (in stamps). 


1904. 


APPARATUS FOR UBRE IN THE DISTRIBUTION OF ALTERNATING ELECTRIC CURRENT. 
A. F. Berry. 22,164. October 14th. 


MEANS OR APPARATUS FOR REGULATING THE DIFFERENCE OF POTENTIAL BETWERN 
PuRTIONS. OF ELECTRIC CURRENT DISTRIBUTING Systems. A. F. Berry. 
22,969. October 17th. 


Arc Lamps, J. M. Wellington and W. F. Daniel. 22,522. October 19th. 


METHODS OF EXCITING ELECTRO-MAGNETS BY ALTEBNATING ELECTRIC CURRENTS. 
M. Latour. 22,681. October 20th. 


VaAccuM BRAKE APPARATUS FOR ELECTRICALLY-OPERATED AND OTHER TRAINS. J. 
Gresham, H. E. Gresham and G. Keirman, 22,962. October 25th. 


REGULATION OF ALTERNATING ELECTRIC DiBSTRIBUTING — SYSTEMS. 
Thomson-Houston Co., Ltd. 
October 47th. 


ELEcTRIC CLOCKS AND THE LIKE. I. H. Parsons and A. E. J. Ball. 24,620. 
November 14th. 


TREATING THE CONTENTS OF ELECTROLYTIC Certs, J. Hargreaves. 25,831. 
November 22nd. 


SYSTEMS OF ELECTRICAL DisTRIBUTION. British Thomson: Houston Co., Ltd. 
(General Electric Co.) 26,588. December 6th. 

ELEcTRIC SwirTCHES. British Thomson-Houston Co., Ltd. (General Electric 
Co.) 26,589. December 6th. 

APPARATUS FOR FonMiNG Devices FoR HoLpixa oR BUSPENDING OVERHEAD 
ELECTRIC CONDUCTORS, oR TROLLEY WIRES OR THE LIKE. A. E. Winslow. 
26,608. December 6th. 

APPARATUS FOR ELECTRO-DEPOSITION OF METALS. 
December 9th, 

ELEcTRO-STATIC WATIMETERS AND WatTt-Hoctr Meters. E. Wilson. 27,201. 
December 13th. 

ELEcT«1c Dry BATTERIES. C. A. Day. 
December 80th. 


APPARATUS FOR OPENING AND CLOSING ELECTRIC CIRCUITS AT PRE-DETERMINED 
Times. J. Gunning. 29,281. December 3lst. 


British 
(Allgemeine Elektricitéts Ges.) 23,206. 


B. M. Bailey. 26,849. 


(Empire State Dry Battery Co.) _ 29,188. 


1905. 


ELECTRICAL CONTACT BREAKERS AND SWITCHES FOR IGNITING THE EXPLOSIVE 
MIXTURES OF PETROL Motors AND OTHER GAS AND Oir ENGINES. R. H. 
Jones. 8HJ. January 17th. 


THERMAL ELECTRIC Cut-Outs or Foses. British Thomson-Houston Co., Ltd. 
(General Electric Co.) 2,4191. February "th. 


ELECTRIC LAMPHOLDER WITH LOCKING DEVICE TO PREVENT THE WITHDRAWAL OF 
4 Lame THEREFROM. H. Hirst and H. Bevis. 2,894. February 13th. 


CONTROL or ExLrctric Motors. W. Geipel and F. M. T. Lange. 3,177. 
February 15th. 

TELEPHONE CABLES. A. Whalley. 4,131. February 28th. 

TELEPHONE APPARATUS. R. Bines. 4,166. February 28th. 

Inpuction Coins. R. Bines. 4,167. February 28th.. 


TELEPHONE Systems. R. Bines. (Date applied for under Patents Rule 9, 
February 28th, 1905.) 4,1074. February 2rth. 


ELECTRIC CUT-OUT SWITCHES. J. Frechette. 7,617. April 10th. 


MANUFACTURE AND PRODUCTION OF BOBBINS ron ELECTRICAL MEASURING INSTRU- 
MENTS. Hartmann & Braun Akt.-Ges. (Date applied for under Inter- 
national Convention, June 16th, 1904.) 11,442. May 3ist. 


MEANS BY WHICH ELECTRICAL BELLS MAY BE EMPLOYED ON Hien TENSION 
Circuits. F. Agaggio. 11,770. June Sth. 


TELEGRAPHIC RECEIVING APPARATUS, S. D. Field. 12,914. June 22nd. 
SIGNALLING BY ELECTRO-MAGNETIC WAVES. R. A. Fessenden. 18,078. July 8rd 


METHOD AND APPARATUS FOR THE MANUFACTURE OF ELECTRICAL CONDENSERS. 
Siemens Bros. & Ch, Ltd. (Siemens & Halske Act.-Ges.) 18,€82. July 9rd. 


APPA ATUS FOR SUPPLYING ELECTRICAL ENERGY TO A NETWORK BY THE AID OF 


AN AUXILIARY CURRENT GENERATOR AND AN AUX'LIARY LINE WIRE, Siemens 
Bros. & Co., Ltd, (Siemens, Schuckertwerke G.m.b.H.) 14,209. July 10th. 


TROLLEY RETRIEVERS FOR ELECTRIC TRAM CARS AND THE LIKE. C. J. Ean, 
1,224. January 21st. 


INCANDESCENT BLECTRIC Lamp SOCKETS. British Thomson- Houston Co., Ltd. 
(General Electric Co.) 1,400. January 24th. 


MEANS FoR ELECTRICALLY TURNING ON awND LiGHTING UP Gas Paes AND 
PaRTICULARLY THOSE WHOSE BURNENS ARE BEYOND RxacH or HaNp, W. 
Pare. 1,762. January 30th. 


PROTECTOR oR Cover FOR ELECTRIC Conpuctors, PIPES; OR THE LIKK. O. 
Wilhelmi. 2,579. February 8th. 


PRorECTIYE Devices FOR ELECTRIC Circuits. British Thomson-Houston Co., 
Ltd. (General Electric Co.) 2,789. February 10th. 

ComMBINED ELeEctrRic CoUPLING AND Two-Way Puva. 
February 14th. ‘ 


COMPENSATING POLES FOR DyNAMO-ELFcTRIC MacHixEs. Elektrizitits Act.- 
Ges. vorm W. Lahmeyer & Co. (Date applied for under International 
Convention, April 16th, 1904.) 4,858. March 8th. 


Exvectro-MaGyetic Brakes. British Thomson- Houston Co., Ltd., and C. B. 
Larzelere. 4,881. March 8th. 


ELECTRICALLY-OPERATED Pianos. J. Weber, 5,042. March 10th. 

ELECTRIC Insucators. A. G. Bloxam. (H. Goffin.) 5,0949. March 10th. 

ELECTRICALLY-PROPELLED VEHICLES. A. Weiss. 17,036. April 3rd. 

SAFETY APPLIANCES FOR EXPOSED ELECTRIC CONDUCTORS. J.C. Thorne. 8,524. 
April 20th. 

Dry Battery. F. Westherill. 8,691. April 22nd. 

COMBINED ELECTRIC SWITCHES AND Fuses. Callender's Cable and Construction 
Co., Ltd , and J. C. Ward. 10,669. May 22nd. 

ALTERNATING CURRENT MEASURING Instruments. E. Conrad and W. M. 
Bradshaw. (Date ap dn for under International Convention, May 2i, 
1904.) 11,096. May 

GaLvanic BATTERY P. H. C. Hubbell. 11,862. June 6th. 

ELECTRIC CONDUCTORS AND METHODS oF INSULATING THE BaME. British Thom- 
son-Houstonu Co., Ltd. (General Electric Co.) 18,883. June tb. 

CLUSTER ELECTRIC Lamp Socket. W. Fairweather. (Benjamin Electric 
Manufacturing Co.) 13,425. June 29th. 

DEVICES FoR ELECTRO-MAGNETICALLY INFLUENCING THE ARCS OF ELECTRIC ARC 
eee pone WITH ALTERNATING CURRENT. T. L., Carbone. 15,501. 

uly 29th. 


H. Btokes. 93,049. 
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BRIGHTON RAILWAY. ELEC- 
TRIFICATION. 


AN important announcement was made on Monday last, 
with reference to the placing of thé contracts. for the | 
electrical equipment of the first portion of the suburban 
railways of the L.B. & S.O. Railway. ' It^appeers that 
the directors have finally decided to' ptoceed with the 
electrification, and that the Allgemeine  Elektricitáta 
Gesellschaft is to be entrusted with the work ; negotiations 
are in progress with the A.E.G. regarding minor details, 
one of the directors of the company being in London 
for that purpose. 

The system to be adopted is, as previously stated in our 
pages, the single-phase alternating system with overhead 
conductors at high pressure. The A.E.G. was the pioneer 
firm in carrying out an important European installation on 
this system—that of the Spindlersfeld Railway, which has 
given entirely successful results during its two years’ working 
—and has received the contract for the electrification of part 
of the Prussian State Railways in the neighbourhood of 
Hamburg on the same system. We understand that the com- 
pany, on the basis of the experience which it has already 
acquired, has been able to give guarantees for the satisfactory 
performance of its motors and other apparatus, which in 
every respect—efficiency, economy, power factor, &c.—are 
far in advance of any of the proposals put forward by the 
other firms tendering ; further, the price at which the work 
is to be executed is very substantially less than any of the 
competing tenders. These considerations, joined to the fact 
that the A.E.G. was the only firm tendering which had 
had prolonged experience of heavy single-phase traction 
under commercial conditions, left no alternative to the 
directors of the railway but to place the work in its hands. 

It must not be supposed, however, that the decision repre- 
sents a total loss to this country of the large amount of 
employment resulting from the electrification of the railway. 
It is, we believe, the patriotic and enlightened practice of the 
L.B. and S.C. Railway to stipulate, in placing its contracts, 
that the work shall be carried out with British labour and 
material. In the present instance, while the electrical equip- 


ment for the first few trains will be made in Germany, the 
whole of the remaining work, including the construction of 
the car-bodies and trucks, the cables, switchgear, the line 
equipment, additional motors, and all other apparatus and 
equipment, will be done in this country. Knowing the 
relations which exist between the A.E.G. and the B.T.-H. Co. - 
we may safely surmise that a large portion of the work will 
be carried out at Rugby. The contract, it is stated, will 
involve an outlay of about a quarter of a million sterling. 

The «directors are to be congratulated upon the wise and 
enterprising spirit in which they have dealt with the difficult 
problem of improving their service and regaining the 
suburban traffic from the competing tramways. They have 
shown a lead to their hesitating confreres on the directorates 
of other railway companies, who, no doubt, will watch the 
progress of the work with keenest interest. Not content 
with travelling in the old ruts, favoured by those who love 
fixed standards “not wisely but too well,” and their 
imitators, the directors have moved with the times. All honour 
to their courage, which, we hope and believe, will be crowned 
with its due reward. 
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Overhead WE have before us a paper with the 
versus above heading read before the Illinois 
ee State Electric Association by Mr. H. B. 
nes. 


Gear, of which there is a reprint in the 
Weslern Electrician for October 14th. Mr. Gear is general 
inspector of the Chicago Edison Co., and we would expect, 
thereforé, to find a discussion of this question on the most 
up-to-date lines. In this paper he tries to compromise, and 
meet the objections of many people, by using overhead high- 
tension transmission and a partly high tension, partly low 
tension buried culvert system. 7 

It is somewhat astonishing to find that he recommends for 
towns of 15,000 to 25,000 inhabitants, an overhead high- 
tension system, the primary wires being led to transformers 
placed at the corners of the blocks of buildings he wishes to 
, light. The transformers also are placed not-above ground, 
but in manholes, a method which has been discarded long 
ago in this country for new work. The low-tension 
wires are then led from the transformers through ducts 
to the laterals, where there are smaller manholes com- 
municating with the buildings (at numerous intervals). In 
another duct of the same culvert run the high-tension wires 
to the transformer at the next corner of the block of buildings, 
and then more ducts, &c. Four ducts are put in to allow of 
future extension, and apparently all these are of the draw-in 


type. Meanwhile, but two of them are utilised, one high | 


and the other low tension. 

Estimating, or “ figuring,” his secondary copper on a 
three-wire basis, he arrives at the conclusion that this style 
of underground work is from four to five times as costly as 
for overhead of the usual type (with transformers apparently 
on poles). For average conditions of lighting, he shows 
that this represents an increase of 6 cents per KW.-hour to 
the consumers in the blocks of buildings referred to. There 
would apparently be two scales of charges, one for the “ over- 
head" consumer, and another for the “ underground " 
consumer. | 

The general idea is to keep the poles out of the way, but 
to tap the high-tension lines here and there to supply small 
transformers, the network of culverts being continued from 
block to block of buildings—the streets running American 
fashion at right angles. | 


Mr. Gear apparently does not favcur an all underground. 
system, with sub-stations, for the busy parts of the town, ` 


with overhead transmission to the outlying portions. 
Nothing is mentioned, even in the discussion, of the possi- 
bility of using a sub-station with motor-generators or 


rotaries, and a three-wire continuous-current distribution. f 


It seems to us under the circumstances that using many 15 
to 25-KW. transformers buried in the ground is somewhat 
antiquated compared with sub-stations and the usual low- 
tension network. Further, the costly ducts might be done 
away with altogether for the distributing cables, and the 
risks of breakdown enormously diminished. 

Climatic conditions may account for much, but it is very 
curious to notice that there appeared to be complete unanimity 
on the part of the speaker and his audience that, the correct 
way to supply a town of 15,000 to 25,000 inhabitants was by 
small transformers of 15 to 25 KW., slung up on poles, or 
buried in the ground, at the street corners. Nothing was 
mentioned in the discussion as to the effect of load factor, 
which simplified matters considerably. 

However, Mr. Gear showed very clearly that the initial 
cost of installing an overhead system is very much cheaper 
than that of an underground one, and we think that 
in cases of small towns, up to 10,000 inhabitants, an 
overhead system with suitable sub-stations and low-tension 
distribution for the busier portion would in many cases in 
this country enable light and power to be distributed 
economically. At present many small places shrink from the 
heavy initial expenditure of underground construction, and 
some often afterwards rue the “ white elephant " when they 
have got him. 

Mr. Gear algo states that depreciation on culverts and on 
paper-insulated cables is an unknown quantity, but allows 
10 per cent. to cover “ changes in the art, changes in the 
load, and other causes.” We quite believe that depreciation 
on culverts (presumably earthenware) will be difficult to 
determine, owing to the shortness of human life, since we 
have read of culverts being discovered in Mexico for 


water supply originally dcsigned by the Aztec cngineers, 
and, further, wooden pipes (fer water) have bcen dis- 
covered in London in a good state of preservation, 
installed about the time of Henry the Eighth, besides 
other cxamples frcm the never-cnding reecarches at 
Pompeii, &c. 

As regards the paper-insulated cables, however, sume facts 
ought at least to be forthcoming by this time, but at present 
depreciation seems to be a guess of the wildest type in most. 
Cases. 

. What with countless small transformers, countless man- 
holes, draw-in ducts containing high-tension and low-tension’ 
cables, we fear the engineer-in-charge of a system such as 
Mr. Gear describes, if he did not “go for his revolver," 
would, at least, use * language we cannot. command," in 
accordance with Bill Nye’s Western custom. 


ALTHOUGH the American central station 


nm engineer is fond of treating his confrères 
Works. Y — (o discourses compounded with the valuable 


igredient of “ p &scxal experience," it is 
rarely that a British engineer condescends to bestow 
upon his fellows details of the inner experience of his own 
undertaking. | | 

For this reason, and because an ounce of practice is worth 
a ton of theory, we gladly welcome Mr. W. H. Patchell's 
recent paper on the Charing Cross Co.'s City of London 
works, read before the Institution of Electrical Engineers. 

Up to the present an almost Lhasarian secrecy has been 
maintained as to the later engineering developments of the 
company, which, however well-intentioned, was not exactly 
conducive to the popularity of a prominent public concern 
operating in the heart of the most prominent city in the 
world. : 

However, Mr. Patchell's paper solves the mystery, and 
discloses many matters of more than usual interest, 
which are incorporated in our illustrated description of 
the Bow Works and plant elsewhere ih the present issue. 
The fact that the company is operating the largest 
generators and boilers in this country ` will certainly 
surprise the average engineer, who has probably, 
ere this, relegated the reciprocating engine for electrical 
purposes to oblivion, in favour of the more fashionable 
turbine. 

Of the large reciprocating plants for electrical driving, the 
Manchester (Wallsend-Electrical Co.) 3,750-Kw. sete, the 
Metropolitan Co.'s (Sulzer-Kolben) 3,500-Kw. sets and the 
L.C.C. (Musgrave-E.C.C.) generators rank as prominent 
examples which, however, do not equal in size the 4,000-Kw. 
Sulzer-Lahmeyer units installed. at Bow. The latter station 
can also claim some notoriety for its boiler plant, consisting 
of Hornsby boilers of unusually large proportions. 

Both in design and size the latter possess features which 
are peculiarly valuable in such circumstances as obtain at 
Bow. | 

That Mr. Patchell was the first in the field to operate 
direct-driven 10,000-volt generators in this country is a 
matter for personal congratulation, as also is his perspicacity 
in evading the L.C.C. building restrictions, and thus 
rendering possible the construction of such an efficient steam 
generating plant. 


Ix the decision recently announced to re- 
move Messrs. Yarrow's works from Poplar 
to the North, a part of the daily Pre&s sees 
only a local trouble. Most people will rather perceive in it 
a constitutional disturbance. The rates in Poplar amount 
to 12s. in the pound, and this is brought forward partially to 
explain the trouble, and to serve as an excuse for Saee 
forward the equalisation of rates. But if rates were equal 
throughout the Metropolitan area, they would be still far too 
high everywhere. To begin with, rates are levied in London 
on assessments which are themselves at least a third higher 
than on equal property in a city like Manchester. Con- 
sequently, a rate of 9s. in London brings in as much as one 


Derelict 
London. 
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of 12s. would bring in Manchester. London's heavy rates 
are therefore even worse than they appear to be. 

A works like Yarrow's is not only pressed upon thus 
heavily by rates on the works, but has to pay the rates of 
its workers in the shape of increased wages. It iseven question- 
able whether the higher wages paid in London do meet the 
workmen's increased cost of living as compared with costs 
and wages in other towns. So long as Yarrow’s practically 
had no competitors outside the Thames Valley, it did not 
materially affect their special work. But for foreign work 
more especially they are exposed to outside competition. 

Now, Poplar’s needs and Poplar’s debts will not, we may 

resume, diminish because Yarrow's are leaving the place. 

ut Yarrow's will not be there to pay their share, and it will 
fall on those who remain. The burden is becoming con- 
centrated on shoulders even less able to bear it; on the 
shoulders of those who cannot get away if they would, but 
must remain behind in the struggle, and perchance perish in 
the mélée. The problem before London ratepayers has now 
become so severe that no longer is it a question of how to 
stay the too open hand of expenditure, but of how to reduce 
expenditure promptly by a considerable amount. That 
expenditure could be reduced, there can be no manner of 
doubt. As guardians of the interests of all of us, the 
London County Council has been weighed in the balance and 
fonnd wanting. | 


| THE great outcry of the engineer, or, 
The Truth 


rather, of the young engineer at this 
"Elweation. moment is, as may readily be gathered 


from our ** Correspondence " columns from 
time to time, that after a youth has learned all sorts of 
things about chemistry, physics and what not, he cau only 
command the wages of a day labourer. When everyone is 
technically educated to the point of intelligence, the country 
as & whole will, no doubt, profit by the transaction, but 
there will be no better pay for the technically educated than 
there was when all were possessed only of the three R’s. 
. Technical education of the nation's youth is not, from a 
national one of view, intended to be of direct benefit to the 
youth. Jt is rather that British youth shall not lag behind 
the oo of Germany or any vther body of educated 
youth. 

_An apology is perhaps due for the use of the word educated. 

Technical education is in the mouths of all, but what is 
meant is teaching, and teaching is not education. The 
average American or German youth is much held up as an 
example of good technical education, but technical teaching 
of a youth alone will not make a cultivated gentle- 
man of him, and the too great readiness to measure the value 
of a technical training entirely in cash is not a hopeful sign. 
Even good technical training is valueless to the indivi- 
dual as a means by which he can gain a start over 
equally trained competitors. It is everyone’s duty to hold 
England to her place amongst the nations, but England’s 
place has been gained for her by men who were first honest 
and next gentlemen, and it seems to us that these simple 
facts are in danger of being overlooked, and that modern 
engineers are occasionally less truthful and less clean handed 
than engineers of old, when there was less of technics about 
them and more of the humanities. It is easy, moreover, to 
carry technical training too far into a sham practice, when 
the time is all too short to acquire principles. 
_ A word as to the shops. There is the utmost difficulty 
in getting a youth into the workshop. Employers ask for 
premiums of £300 and so forth on the ground that the boy 
is a nuisance. Is not the premium plan the very way to 
make a nuisance—a privileged nuisance—of the boy, who 
would be less than human did he not feel that he had a 
right to some fun for his father's £300 % Boys ought to be 
selected in a proper mauner, and they should then keep shop 
hours and conform to shop rules, though they might be passed 
rapidly through the various departments. We never knew a 
youth treated on these lines who did not eurn his salt, and 
more than his salt, for his employers. It is an easy matter 
to pay an apprentice enough for his subsistence and yet to 
make a profit out of him of 20s. a week. 


NOTES ON CONTINENTAL SYSTEMS OF 
FUSE STANDARDISATION. 


By ALFRED SCHWARTZ. 


ALTHOUGH we find that a high degree of standardisation exists 
in the fuse systems in vogue in Germany, this is due to the 
fact that consumers cannot easily replace a fuse with one . 
of their own fashioning, but must obtain a refill from the 
manufacturer, who is responsible for its proper rating and 
marking in accordance with the conditions laid down by the 
Verband Deutscher Electrotechniker. This system is not 
a good one in so far as the various large manufacturing 
concerns have each developed fuse systems of their own, 
which are not interchangeable the one with the other, and 
while this doubtless secures the trade in refills to the manu- 
facturer of each particular line, it is hardly conducive to the 
convenience of the public or the safety of the installations, 
as in cases of urgency the fuses are sometimes tampered 
with. If the fuse in this country is often treated with an 
almost profane familiarity by the consumer, it is by our 
official-ridden neighbours regarded perhaps in too sacred a 
light. An amusing contrast between these two views was 
recently furnished to the writer, who found himself last 
Christmas at à Swiss Hotel in the high Alps with a number 
of English people who were bent on amusing themselves one 
evening with some “ tableaux vivants." An arc lamp and 
a lantern were requisitioned, but the fuse in the arc circuit 
was found to have been blown. "The proprietor, however, 
promised to send up to the central station, which was 
situated in a wild ravine at some distance from the hotel, 
for a refill, and assured us that the engineer would come 
down and that the new fuse would be in position about an 
hour and a half after the performance was timed to com- 
mence. In due time the engineer arrived, and found to bis 
dire consternation that a distinguished Fellow of the Royal 
Society, having detached four or five yards of .No. 12 
galvanised iron wire from a fence outside, had tapped the 
lighting circuit and connected up the arc lamp through a 
large electric stove as resistance, and was busily playing the 
part of “ limelights.” 

The official regulations for the testing of fuses (Vor- 
schriften für die Konstruktion und Prüfung von Installations- 
material) published in the £.7.7., 1903, p. 682, are con- 
cerned only with fuses of the plug type, with carrying 
capacities up to 60 amperes. The regulations for these fuses 
are divided into two parts, the first dealing with the material 
and construction of the fuses, while the second deals with 
the necessary tests for approval. Further regulations and 
general arrangements for the installation of fuses are con- 
tained in the safety regulations (Sicherheitsvorschriften) of 
the German [nstitution of Electrical Engineers, issued in 
1896. These regulations refer to low-pressure work up to 
250 volts, with additional regulations for medium pressures 
from 250 to 1,000 volts, and for high pressures from 1,000 
volts .npwards. The principal points in connection with 
fuses contained in these regulations are given in abstract 
below :— 

Vorschriflen für die Konstruktion und Prüfung von Instal- 
lationsmalerial. 
Construction and Material, 


§ 21. The current-carrying parts of the socket and plug 
must be mounted on a non-intlammable and non-hygroscopic 
base, which will not change its form with a temperature of 
300? C. : | 

$ 22. The socket must be so constructed that its con- 
nection to the conductors is made by means of screws. All 
screws which are used for making contact must screw into 
metal. | 

$ 23. The normal carrying capacity and the maximum 
pressure for which the fuse is intended must be marked on 
the fuse holder. 

$ 24. As standard current ranges the following are to be 
taken :— 2, 4, 6, 10, 15, 20, 30, 40 and 60 amperes. 

$ 25. As standard pressure ranges :—125, 250 and 500 
volts. 

$ 26. Plug fuses from six amperes upwards must be non- 
interchangeable, in the sense that they cannot be changed by 
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careless or irrespònsible persons for fuse holders of a higher 
carrying capacity. 

$ 27. Metal parts on the socket or plug which can be 
touched must be insulated from all live parts. 


| Experimental Tests. 
$ 28. The fuse must successfully withstand for. five 


minutes an alternating pressure of 1,000 volts above the 


pressure of the circuit for which it is intended. This pres- 
sure i8 to be applied in the first instance with the fuse plug 
i^ situ, between the screws for holding the fuse block in 


position and any metal portion of the plug or socket which . 


can, when in position, be touched with the hand. Further, 
with the fuse plug removed, this pressure is to be applied 
between the fuse contacts. . : 

$ 29. The fuses are to be tested with continuous current; 
as a source of current a dynamo or battery or both. may be 
used. From the current supply two conductors are to be 
taken to the terminals of the fuse, and in this eircuit a 
switch and a regulating resistance which is capable of being 
short-circuited are to be arranged. The fuse is to be placed 
as a short circuit to the leads on the far side of the switch 
and resistance. The voltage across the terminals of the 
switch must be 10 per cent. higher than the norma] voltage 
of the circuit for which the fuse is intended. Fuses are to 
be tested both by a sudden short-circuit, and by a slowly 
increased load. | | 

The following conditions apply to the short - circuit 
test :—$ 30. The output capacity of the source of current and 
the resistance of the leads are to be so arranged that at the 
time the fuse blows the total fall of pressure in them shall 
not exceed one per cent. These conditions will be regarded 
as being fulfilled if, in the plage of the fuse, an adjustable 
resistance is placed, arranged to carry a current of 20 times 
the normal carrying capacity of the fuse (this current must, 
however, not be less than 400 amperes), and at the same 
time the pressure across the terminals of this resistance 
must not be less than the normal pressure of the circuit for 
which the fuse is intended. When matters have been 
arranged to comply with the foregoing conditions, the switch 
is to be opened, the resistance removed and the fuse replaced, 
On closing the switch the fuse must melt without maintain- 
ing an arc and without explosive violence. 

$ 31. For testing with a gradually increasing load, the 
resistance referred to in § 30 is to be removed and replaced 
by the resistance mentioned in § 29, which is to be used for 
regulating the current strength. Fuses with normal carry- 
ing capacity up to 50 amperes inclusive, must be able to 
carry continuously at least 1} times their normal fusing 
current; and when switched on suddenly and loaded with 
double their normal current, they must melt inside two 
minutes. | 


Sicherheilsvorsehriflen des Verbandes: Deutscher. Electro- 
lechniker. 
Low Pressure Systems. 


§ 125. The maximum fusing current allowable with con- 
ductors of given area is detailed in the following table. 
Several conductors may be connected. to one common fuse, 
provided that it has a normal fusing current of not more 
than 6 amperes. Fuses may also be used with a lower fusing 
current than that indicated in the table. 


Conductor. Normal rying Fuse. 
Cross-section in capacity of the fuse Fusing currents 
sq. mm. in amperes. in amperes. 
075 eis 6 $5 oM 12 
1 n 6 kis 12 
l5 "s 6 T 12 
2°5 P 10 Vin 20 
4 i 15 xs 30 
6 eae 20 p 40 
. 10 dh 30 TA 60 
16 -— 40 id 80 
25 store 60 Tm 120 


Notr.—This table is continued up to cross sections of 1,000 sq. 
mm., with a normal carrying capacity of 1,000 amperes, the fusing 
current in every case being double the normal carrying capacity. 


(d). Fuses for conductors up to 6 sq. mm. cross-sectional 
area (20 amperes normal carrying capacity) must be non- 
interchangeable with fuses of greater carrying capacity. 
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Medium Pressure Systems.—For house installation work, 
fuses with normal carrying capacities from 2 to ‘20° amperes 
must be non-interchangeable with those of greater capacity. 

High: Pressure Systems.—The maximum fusing. currents 
with conductora of.given area are shown in the following 


table. Fuses with lower melting currents than th 
indicated may be employed. = 
Conductor.. _ Normal carrying Fuse. 
Cross-section in capacity of the Fusing current 
sq. Mm, fuse in amperes. in amperes. 
1:5 TE 6 sie 12 
25, A Lus 10 ies 20 
4 "o 15 22 ^30 ' 
6 E tee . 20 Sei 40 
10. Am 30 . dus 60 
16 "T 40 oa 80 . 
. 25 s 60 T 120 


Notr.—This table is continued up to cross-sections of 240 sq. 
mm., with & normal carrying capacity of 330 amperes, the fusing 
current in every case being double the normal carrying capacity. 


While these regulations are considerably ahead of our own, 
they fall short in many respects of what is desirable; they 
do not, moreover, represent tlie degree to which standardisa- 
tion has been carried in Germany, as owing to the initiative 
of private firms, the standard ranges both for current and 
voltage have in practice been largely extended. The Siemens 
cartridge cut-outs, for instance, are standardised and non- 
interchangeable from 0:5 ampere to 100 amperes, and for 
pressures up to 500 volta. 

In France the regulations in connection with fuses are 
nob so complete; the following abstracts are taken from 
the regulations issued by the “ Associations Francaises 
de Propriétaires. d’Appareils à Vapeur Ayant un Service 
Electrique," the ** Association des Industriels du Nord," and 
the * Association Normande pour Prévenir les Accidents ” :— 

Cut-outs should be so constructed that on disconnection 
or fusion an arc cannot bé maintained or the metal be 
scattered, or an explosion occur in the case of a short-circuit. 

Up to 50 amperes the section is determined by the follow- 
ing conditions : (1) to be able to withstand without melting 
or altering, a current density of 25 per cent. above the normal. 
(2) To melt with certainty in not less than two minutes 
with double the normal current. For cut-outs of over 50 
amperes the first condition is not insisted upon, but it is 
considered generally desirable that fusion should take place 
under two minutes with double the normal load. | 

Up to 20 amperes at least, cut-outs should be constructed : 
so as to obviate the erroneous employment of too strong 
fuses, and the following current ranges are suggested : 1, 3, 
5, 775, 10,15, 20 amperes. The following recommendations 
also refer to fuses up to 20 amperes :— 

1. That there should be no charged metallic part capable 
of being touched when in position or during removal. 

2. That the replacing of the movable part by another 
metallic piece should be rendered as difficult as possible. 

3.. That the plug should he in one piece without any 
exposed metallie part. 

4. That the replacing of the fuse cannot be effected except 
by competent persons. d | 

5. That it can be easily controlled if a short-circuit occur. 

6. For circuits over 250 volts, cut-outs should be con- 
structed so that the plugs intended for lower pressures cannot 
be used for them. 

These regulations have evidently béen modelled on German 
lines, but are not nearly so comprehensive ; they are further 
no£ universally employed, their use being confined chiefly to 
the northern and eastern departments. poy 


i 


Municipal Wiring at Sheffield.—The Council of the 
Sheffield Chamber of Commerce has received a deputation from 
the Sheffield Electrical Contractors’ Association on the subject of 
municipal trading, as carried on in the electrical fittings and wiring 
department of the Sheffield Corporation. The electrical traders 
are substantial ratepayers of the City, and by reason of the 
municipal competition to which they are subjected, they have 
convinced the Council of this Chamber that it is impossible to 
carry on their business. The Council has recorded its dis- 
approval of the City Council’s carrying on this department with 
public funds, and recommends that a copy of the resolution be 
forwarded to the City Council in the name of the Chamber, and a 
copy of the same be given to the Electrical Contractors’ Association 
for their use in the legal opposition they are pursuing. 
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THE ZAMBESI POWER SCHEME. 
By W. B. ESSON, MICE, M.I.E.E. 


THE utilisation of the Victoria Falls for the purpose of 
transmitting power electrically to the Rand is no new scheme, 
though only recently has it been brought prominently before 
the public. Whether the project is feasible from an engi- 
neering point of view, or, if so, on what lines it had best be 
carried out, are questions which are of the greatest interest 
to scientific men ; the question, however, which is'of para- 
mount interest to the investor who puts up his money is— 
Will it pay ? | 

The scheme now proposed by Mr. H. Wilson Fox, the 
manager of the British South African Co., in Suuth Africa, 
embraces duplicate transmission lines 700 miles long. The 
conductora are to be of aluminium, and the insulators are to 
be supported on braced steel towers about 60 ft. high spaced 
half a dozen or so to the mile. The construction of these 
towers is to be similar to that of the towers used in the 
(Guanajuato transmission in Mexico, but the spans proposed 
are twice as long, the Guanajuato spans being 448 ft. It 
is calculated that the requirements of the Rand may amount 
to 150,000 H.P., but the promoters are prepared to make a 
start with an installation capable of delivering a maximum 
of 20,000 H.P. 

The proposed pressure on the transmission lines does not 
appear to have been published, but obviously it would be 
unwise to attempt anything very much higher than what we 
already have experience of. The highest pressure at present 
in use for three-phase work is 60,000 volts, though a line 
is under construction to work at 67,000 volts, and, in two 
new £chemes, provision is being made for apparatus which 
will stand 80,000 volts. The idea in the last two cases is, 
that whenever a line insulator appears which can be relied 
upon to work at 80,000 volts through all kinds of weather, 
the pressure will be. raised aecordingly. "Though pressures 
of 60,000 volts are no longer experimental, they are not yet 
free from troubles, and it would be injudicious, to say the 
least, to depart in a scheme of such magnitude, from the 
lines of experience. As the constant current system of 
Thury seems to be favoured by the promoters, we shall 
assume for argument/'s sake that a pressure between the 
~ conductors at the generating end of the line of 100,000 
volts is permissible. This pressure, so far as the strain on 
the line insulation is concerned, is equivalent to about 
60,000 volts on the three-phase system. 

It is always difficult to predict the number of units which 
will be demanded annually from a power house, for each Kw. 
of capacity. In his paper recently presented to the British 
Association at Johannesburg, Mr. R. Hammond assumed 
that the average of the consumers’ load factors on the Rand 
would be 40 per cent., which is equivalent to working their 
machinery at full capacity for 3,500 hours annually, cer- 
tainly a reasonable assumption. The diversity factor he 
took to be 60 per cent.,* which I consider rather too favour- 
able for the scheme, but, as the figure has been given, I 
will, for argument’s sake, keep to it. According to this, a 
20,000-H.P. installation will supply power to 33,300 H.P. of 
motors fixed, and this latter ranning at full load for 3,500 
hours gives us, say, 87,500,000 units per annum. In esti- 
mating the chances of any new project, it is necessary to 
assume some figures, and.these should be fair according to the 
best of our judgement ; we should take neither too sanguine 
nor too depressing a view of the possibilities, and what will 
apply for tlie steam station which Mr. Hammond advocates 
will, of course, apply for a hydraulic station. 

To judge of the merits of the scheme, it is necessary to 
find the amount chargeable to each unit by reason of its 
having to be transmitted over 700 miles and then suitably 
transformed for distribution to customers. It is proposed 
to work with a loss of 25 per cent. in the line, and the 
waste in the transforming machinery will bring the total loss 
up to 83: per cent. We may therefore say, in round 
figures, that of the power put into the line at the Falls one- 
third is wasted. It must be clearly understood that, as 
regards the cost of the conductors, there is no room what- 
ever for difference of opinion. Given the distance, the 


.* The 8 of 40 per cent. and 60 per cent. taken together give 
the equivalent of a 66 per cent. load factor on the bus-bars. 
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power to be transmitted, the power which it is permissible 


to waste in the line and the pressure, and there is a certain 
weight of conductor which must, with the system referred 
to, be used to meet these given conditions. By no possible 
means can this weight be reduced by a single pound, and 
the metal market quotations settle the price. In the inter- 
view, published in South Africu, Mr. Wilson Fox tells 
us that each of the duplicate lines is to be capable of 
transmitting the whole of the power. Hence, to receive 
15,000 Kw. at the mines, we have to put into either 
line at the generating station 22,500 Kw., which, at a 
pressure of 100,000 volts, corresponds to 225 amperes. With 
the data before us, it is easy to work out the weight, and a 
simple calculation shows that the aluminium in the con- 
ductors for this 20,000 H.P.. scheme will run out at 9 
tons to the mile. This makes the total weight of wire 
6.300 tons, and at £177 per ton—the price of aluminium 
to-day—the cost works out to £1,115,100. 

The cost of the steel towers is not fixed like the cost of 
the conductors, but depends upon the design. I have, how- 
over, made some calculations with regard to these and the 
insulatora, and my conclusion is that, having regard to the 
character of the country, the total cost of the 700-mile 
double line will be about £2,000,000 sterling. This is, of 
course, a large figure, but it is nothing to be frightened at 
if a fair return will be yielded on the outlay. By the sale 
of energy this return must be obtained, and we must 
also derive from the same source enough to pay for the cost 
of up-keep. If we take the return on capital at 5 per cent. 
per annum, and assume that maintenance and renewals will 
require another 5» per cent., we must get 10 per cent. on 
£2,000,000, or £200,000 to pay for the transmission, this 
constituting a charge to be spread over the 87,500,000 
units. From this we perceive that on account of the cost 
of constructing a transmission line 700 miles long, each unit 
delivered from the transforming apparatus at the Rand 
must be charged with nearly *55 of a penny, or something 
over a half-penny per unit. 

It has been stated that the larger the installation the 
lower will be the capital cost per horse-power. ‘This, as a 
general statemefit, is quite correct; but it is to be inter- 
preted as regards the line in à somewhat different way than 
as regards the other parts of the plant. For the same per- 
centage of loss, the weight of the conductors actually in 
use to transmit the power must be absolutely proportional 
to the amount of power transmitted, but whereas in the 
20,000 H.P. scheme the cost of the spare line is 50 per cent. 
of the total, in the 150,000 H.P. scheme it need not be more 
than, say, 20 per cent. It is only in so far as the percentage 
of spare can be reduced in the larger scheme that any saving 
per horse-power in the conductors can be effected. The cost 
of the steel towers will also be relatively less in the 
150,000 H.P. scheme, and it is not unlikely that when this 
latter is in full operation the total amount chargeable to each 
unit, in respect of the line, will be reduced to *3 of a penny, 
or even less. 


The above represents only one item of the capital cost, . 


and there are the generating plant at the Falls and the 
transforming plant on the Rand to be taken into account. 
As regards the former we have to remember that, owing to 
the losses in the line and transforming plant, the capacity of 
the turbines and generators has to be one-half larger than 
that of the motor-generator&. I have seen no estimates of 
these costs, but they will necessarily depend to a large extent 
on the nature of the hydraulic works to be undertaken. 
Judging from other power schemes, however, and having 
regard to the system to be used, £15 per KW. installed, for the 


. hydraulic works and power house complete, would seem a 


probable figure, while for the transforming houses complete. 
£8 10s. per Kw. installed would also appear about right. This 
gives us £337,500 for the power house, and £127,500 for the 
transforming houses, or £465,000 together. If, as before, 
we ask a return of 5 per cent. on the capital outlay and 
nssume that the average cost of maintenance and renewals 
will be met by another 5 per cent., making 10 per cent. in 
all, we get a further amount of £46,500 to be spread over 
the 87,500,000 units delivered annually. This comes to 
nearly *13 of a penny, and taken with the amount of *55d. 
chargeable in respect of the line, brings the total capital 
charge to ‘68 of a penny per unit, for energy transformed 
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ready for distribution to the users, but without taking into 


account the cost of the distribution lines. When we add 
interes& on the cost of the distribution lines, also main- 
tenance and renewals, include the cost of oil, stores and 
wages at the generating and transforming stations, and 
allow for the expense of administration, it appears that even 
on a 20,000 H.P. scale the cost of power to the consumers 
need not exceed about 4d. per unit. 

.. On a further calculation, if the capacity of the undertaking 
were increased to 80,000 H.P., which is about the capacity 
of the steam installation suggested by Mr. Hammond, it 
looks as if the costs would come out lower than in any steam 
installation that could be put down. "The figures assumed 
in this article are, of course, incomplete, and subject to 
modification, as accuracy could only be arrived at after a large 
amount of preliminary work had been done. But they clearly 
show that there is nothing in the proposa]s put forward 
by the promoters to justify wholesale condemnation of the 
scheme. Amongst other things, far too much has been made 
of the matter of patrolling the line. Two American com- 
panies already patrol 700 miles and 1,000 miles of line 
respectively, running over the roughest country in the world, 
and with their well-trained staff of patrolmen it doesn't 
worry them at all. The experienced transmission engineer 
does not count as difficulties matters of this kind, and if better 
arguments cannot be brought forward against the scheme, 
it is not in much danger. 


GEAR WHEELS. 


UÜxmn quite recently nobody thought of departing from the 
standard split gear—at all events, nobody did depart from it. It 
was universal, and, asit was well made, it gave general satisfaction ; 
but for some years past many tramways have been plagued with 
broken axles. 

We have alluded to this before, and we mentioned the key-ways 
of these split gears as being responsible, together with several other 
things. 

Almost without exception, axles break at the end of the key-way 
next the wheel, this being the weakest section, and the question at 
once presents itself, Would breaks occur at all, if the key-way were 
not there? Spencer, of Halifax, and a few more thought so, and 
tried a gear cast machined in one piece. This was bored and 
pressed on to the axle just like the flanged wheels, and it was found 
that the maximum driving effort did not shift it. 'The removal of 
the key-way was not the only advantage gained, for the new wheels 


A NOVEL 'Twó-PrEcE Tramway GEAR AND Hep. 


could be made more cheaply than the split wheels, and there were 
no bolts to come loose, and drop, as they sometimes did, into the 
teeth, where they played sad havoc, even to the extent of bending 
the armature spindle. 

There can be no doubt that the solid gear has saved axles from 
breaking, and it has been suggested that they are of some value in 
this way when pressed on to axles which have been key-wayed. In 
this case it is considered better to fill up the way with a well-fitted 
steel insertion. 

The pressing on and off of these solid gears presents no diffi- 
cultiea which cannot be overcome with a small expenditure of time 


and money, aud in most repair shops appliances which will do tbe 


work, are to be found ready to hand. When cast-iron running wheels 
are used, there do not seem to be any disadvantages in the solid 
gear, except that the wheel next the gear has to be pressed off 
when the gear"is worn out, and it is doubtful whether it will go on 
again tightly enough without resort to the objectionable practice of 
roughing the axle round the wheel sent. Probably then the 
removal of the gear carries with it the removal of both the: wheels 
on that axle, as a new and old wheel cannot be run together. 

Of course, it may happen that the gear and the wheels are all fit 


for scrapping nearly at the same time, in which case this objection 
does or apply. After all, the life of a gear-wheel is somewhere 
between two and three years, and the rather theoretical objection 
which we have raised, is nothing in comparison with the immunity 
from broken axles. 

It is when steel-tired wheels are used that the solid gear is at a 
disadvantage, for in that case the wheel centres are pressed on once 
and for all, and it would not be at all desirable to press them off 
even at intervals of two or three years, even if it were possible to 
put them on again at the same pressure. 

It is this drawback which has prevented the solid.gear being 
taken up as much as it deserves. 

An English firm supplies these gears in cast steel with the teeth 
left just as they come out of the sand, and, contrary to expectation, 
they run as smoothly as the machine-cut teeth of a split gear, while 
the advantage of the extra life given by the extremely hard skin is 

ained. 

à In order to satisfy the objection to pressing off tife gear at any 
time, one firm supplies a form which is made in two the 
centre, cast in one piece and pressed on to remain until the axle is 
discarded, and the rim, which is bolted to a vertical flange on the 
periphery of the centre casting. This deals with the main trouble 
—the key-way—just as effectively as the one-piece gear, but it re- 
introduces the bolts. On the other hand, while it is little, if any, 
more costly than the one-piece gear, it certainly costs less after- 
wards, as only the rim has to be renewed. Probably this cheapening 
of renewals, will lead to the rims being scrapped before the teeth 
are reduced so much as they are on the split or solid gears, and that 
wil] make for less noise and longer life for the pinions. 

In addition to the two-piece keyless gear just mentioned, we find 
the Street Railway Journal for October describing something which 
is the same in principle, but still more novel in design. From the 
illustration below it is seen to be composed of a toothed rim, which 
is bolted on to an extension of the hub of the running wheel. 
That appeals to us as an eminently practical arrangement where 
cast-iron centred steel-tired wheels are used, as there must be an 
economy in both material and labour. 

Where cast-iron wheels are used the extended limb has no 
advantages over the separate hub. 

Every engineer who is using split gears should go into the 
question of pressed-on gears for himself. Our experience leads us 
to say with some confidence, that a careful investigation will result 
almost invariably in the discovery that money can be saved directly 
by the gradual substitution of pressed-on keyless gears for split- 
keyed gears, while iudirectly the saving will be in proportion to 

' present trouble with axles. 

It is not to be supposed that this substitution is guaranteed as an 
absolute prevention of broken axles. While there is no doubt that 
axles are fractured earlier by reason of the key-way which is 
required with split gears, they will fracture sometime, but later, 
when there is no local weakening in the design. 

A steel bar will withstand only a certain limited number of 
shocks before re-arrangement of its particles reaches the point at 
which it can no longer stand up to its load, and every axle will 
follow this law irrespective of the method of attaching the gear 
wheel. 

But it has been shown over and over again that a steel bar may 
be rejuvenated, that its go-as-you-will particles can be forced to 
return to their proper positions by a carefully performed heating 
and annealing. 

Considering the widespread trouble which has visited tramways, 
in which axles have been running for several years, and have then 
broken down, it is somewhat remarkable that no firm or individual 
has put on the market an annealing plant suited for the tramway 
workshop. 

If any of our tramway readers have adopted this principle for 
lengthening the lives of their axles, we shall be glad to have par- 
ticulars of the process, and any information which proves ita 
efficacy. The method has been applied in railway shops, and ought 
to be just as useful for tramcar axles. 


INSTILUTION OF ELECTRICAL ENGINEERS’ 
DINNER. 


On Friday last, the seventeenth annual dinner of the Institution 
was held at the Hotel Cecil. Mr. John Gavey, C.B., the President, 
occupied the chair, and there were present about 400 guests, includ- 
ing the Rt. Hon. Lord Strathcona, Sir G. S. Clarke, Major-Gen. Sir 
A. E. Turner, Sir J. W. Swan, Sir George Murray, Sir Norman 
Lockyer, Sir A. R. Binnie, Sir W. de W. Abney, Sir J. C. Lamb, 
Sir C. Owens, Col. Sir H. Jekyll, the Hon. Sir W. Arbuckle, Sir 
Henry Tanner, Sir Robt. Hunter, Lieut.-Col. H. A. Yorke, Brig.- 
Gen. R. M. Ruck, Capt. A. M. Field, the Hon. J. G. Maydon, Rev. 
Dr. J. Gow, Prof. Dr. E. Budde, Prof. R. Meldola, Mr. H. H. 
Cunyngbame, Mr. C. A. Cripps, Mr. T. S. Kelley, Mr. H. Babington 
Smith, Dr. T. E. Thorpe, Mr. T. R. Price, Mr. J. Young, Mr. C. 
Hawksley, Mr. A. B. Kempe, Mr. J. A. F. Aspinall, and many other 
distinguished gentlemen, besides the members of conncil, and 
ordinary members with their guests. 

After the loyal toasts, the toast of “The Institution of Elec- 
trical Engineers” was proposed, in the absence of Mr. R. W. Perks, 
by Mr. H. Babington Smith, secretary ot the G.P.O., who remarked 
that the Post Office was one of the earliest clients of the Institution, 
and had supplied it with many presidents before its present 
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engineer-in-chief. He paid a warm tribute of esteem and affection 
to Mr. Gavey, and expressed the satisfaction of his friends in the 
Post Office at the honour which had been paid to him. The 
Institution had existed for a whole generation, and in that 
space [enormous advances had been made in electrical science, 
but he thought that in the next generation equally preat strides 
were possible and probable. In his reply, Mr. Gavey recalled the 
days, 50 years ago, when electrical engineering was represented 
only by the telegraph engineer, the unit of' resistance was 
a mile of copper wire, the unit of  r.w.r. a Daniell cell, 
and the unit of current no one kucw what. The admirable 
system of units afterwards evolved in this country was discovered 
and adopted 15 years later by the world, without much acknowledge- 
ment of its origin. Since then the importance of electrical science 
had developed to such an extent that soon it would form an 
integral part of every engineer's curriculum. 

Sir A. B. W. Kennedy proposed “ The Electrical Industries” in a 
humorous speech, distinguishing between industries and industries, 
and congratulated them on the fact that they had become of 
national importance, and were financially on a sound foundation. 
They had kept themselves in close contact with the latest progress 
in Pa science, and indeed there was no other industry which 
had done so much towards the advancement of the science on which 
it was based. Hoeeulogised the work of Mr. Cunliffe Owen in con- 
nection with the Electrical Exhibition at Olympia, and conclud- 
ing with warm greetings to Dr. Budde as the representative 
of the German electricians, he said he hoped that Dr. Budde 
had not come to reproach them for stealing Prof. Kapp 
—it would be useless, for they meant to keep him. 

Mr. E. Cunliffe Owen responded, and attributed the success of 
the Exhibition to the efforts of hi« colleagues and the exhibitors, 
but also largely to the support of the Institution. He apologised 
for the defective arrangements for the lectures given by members 


ef the Institution, due to the enthusiasm displayed in the cookery: 


demonstrations. The accounts had not yet been issued, but 25 per 
cent. of the rentals would be returned to the exhibitors, and the 
two benevolent funds—that of the Electrical Manufacturers’ Asso- 
ciation, and that of the Institution—would bencfit by the surplus, 
the latter to the extent of £250. 

Dr. Budde (president of the Verband Deutscher Electrotechniker) 
communicated the cordial greetings of the German clectricians 
whom he represented to -the members, and remarked that the 
Institution, which had been the first to go abroad to inspect 
foreign works, had now returned the compliment of invitation to 
its foreign friends. He thought that science and technics could 
not be too closely associated ; intellectual labour and research 
formed & bond drawing together all the best spirits in the world. 
The Germans cordially admired their English colleagues, to whom 
they were indebted for the locomotive and the steamboat. They 
would hear with pleasure the words of Sir A. B. W. Kennedy. 

Mr. Alex. Siemens proposed “Our Colonies,” and referred, at 
some length, to the pleasant experiences of the British Association 
in South Africa, to the cordial goodwill and kindness thero met 
witb, which, he knew, were manifested also in Canada and other 
British Colonies. Replying to the toast, the Hon. J. G. Maydon 
(Minister of Railways in Natal) said that the Mother country saw 
in her children beyond the seas her own youth renewed; not a 
colony or a colonist but was proud of bis descent, and devoted to 
the flag. The greatest danger lay in too much wealth being accu- 
mulated in Great Britain, resulting in contentment with things as 
they are. Not in South Africa alone, but in the whole Empire the 
dominion of Great Britain was at stake five years ago; since then 
enormous progress had been made in the South African Colonies, 
which he hoped would in their own lifetime be federated. 

Mr. W. M. Mordey proposed the health of ‘ Our Guests," and 
referred especially to the railway men, to whom he recommended 
electrification as the cure for the tramway competition complaint. 
The fact that no power station gave out more than 5 per cent. of 
the energy of the coal put into it showed that the help of men of 
science was badly needed—there were many problems awaiting 
solution. Sir Alex. Binnie (President of the Institution of Civil 
Engineers), in reply, said that electrical engineers had done more 
than any others to promote harmony between the nations. Steam 
did much, but electricity brought the minds of men into closer 
communion, forming a great congress of human beings who all 
ought to do good to one another. 

The company then adjourned to a reception room, where they 
were able to converse at ease. During the evening the Imperial 
Orchestra, under Mr. A. Crudge, performed a programme of music, 
and the proceedings were in every way successful. 


.- 


& LEGAL. 


Viotor Coates & Co., Lrp. (BELFAST) 1. Law ACCIDENT 
INsUBANCE Society, LTD. 


Ar Belfast last week Mr. Justice Gibson and Mr. Justice Kenny 
had before them this arbitration. According to a Belfast news- 
paper, the defendant company had insured a large engine, erected 
by Messrs. Coates at Newcastle-on-Tyne, for the Corporation elec- 
trical station. A question arose whetner certain works required to 
be carried out during the trials of the engine and afterwards, came 
within the clause of the policy and were to be borne by the 
insurance company or by Messrs. Coates. Having failed to agree 


on an arbitrator, the King's Bench was invoked to appoint one 
under the Irish Common Law Procedure Act, but the insurance 
company sought to discharge an order making the submission to 
arbitration & rule of Court, on the ground that the Court had no 
jurisdiction. The Court, after hearing the arguments, suggested 
that, as the matter must come to arbibration, the parties might 
agree on the selection of an arbitrator, the case meanwhile to stand 
out of the list. 


Dickinson & Co., Lrv. 


IN the Chancery Division on Friday Mr. Dunham applied to Mr. 
Justice Joyce for the appointment of a receiver and manager of 
Dickinson & Co., Ltd. The learned counsel stated that his client 
held the whole of a series of £500 debentures in the defendant 
company, which carried on business as electrical and mechanical 
engineers in London. The principal became due on December 
31st, 1904, and no interest had ever been paid. In November a 
petition to wind up the company was presented, and it would be 
heard next week. : 
Mr. Justice Joyce appointed a receiver and manager as asked. 


DAVIES v. SPAGNOLETTI & Co. 


Tuis case cume before Mr. Justice Channell, sitting without a jury, 
in the King's Bench Division, on "Thursday last week. Mr. New- 
bolt appeared for the plaintiff, and Mr. McCall, K.C., and Mr. 
J. C. Graham for the defendants. 

Mr. NEWBOLT, in opening the case, said that the defendants werc 
contractors and manufacturers of electrical appliances, and agents 


“for the Rex Fire Extinguishers, and on July 9th, 1901, an agree- 


ment was made by which the defendants engaged the plaintiff to 
sell the extinguishers, and also to obtain manufacturing orders for 
electrical work. The terms between the parties were arranged by 
a letter written on July 9th, 1901, and at an interview which fol- 
lowed. The plaintiff's case was, that in pursuance of the contract 
the plaintiff introduced to the defendants six or seven firms who 
gave them orders. Amongst these firms were the British Thomson- 
Houston Co., Messrs. Blackwell & Co., and the Great Central Rail- 
way Co. By the statement of claim, plaintiff alleged that defen- 
dants had refused to pay him any commission after November, 
1904, and had not rendered him any account of sales. In February, 
1905, the plaintiff received notice from the defendants terminating 
the contract. Plaintiff accordingly claimed a declaration that he 
was entitled to commission as to the defendants' dealings with his 
customers by reason of the employment, and for those that he had 
introduced after he was dismissed without notice. By the defence, 
the defendants alleged that up to February 28th, 1903, there had 
been a settlement ; but the defendants did not allege that the plaintiff 
had any accounts. Defendants further said that on January 14th, 
1904, they paid plaintiff £17 18s., which was admitted, and then 
they said that they had delivered an account containing a com- 
plete statement of all sales of the defendants’ fire extinguishers 
and for manufacturing orders. Defendants also raised the curious 
defence that the manufacturing orders were at such a price that 
defendants could not afford to pay any commission. Defendants 
further said that plaintiff sold nothing after February, 1903, and 
they paid £30 into Court in respect of the past commission due, 
and the plaintiffs right to future commissions. The learned 
counsel said that the plaintiff for years past had been engaged in 
electrical work, and about 20 years ago was a partner in an im- 
portant company called Laing, Wharton & Down. After he severed 
his connection with that company, he felt capable of introducing 
work to the defendants, and so entered into the contract in ques- 
tion. 

The PLAINTIFF gave evidence in support of hisi[counsel’s state- 
ment, going in some detail through the accounts with the defen- 
dants. 

In the result his Lorpsuir, after hearing the evidence of the 
defendant and his manager, held that the plaintiff was entitled to 
£30 commission, but as the defendants had paid this amount into 
Court, judgement was entered for the defendants, with costs. 


TIMPEBLEY v. BURNLEY CORPORATION. 
© 


AT the Burnley County Court last week, defendants were sued for 
£50 damages, alleged to have been caused, by the negligence of one 
of the Corporation's electric car drivers, to the van of a baker and 
confectioner. Tte case for the plaintiff was that on September 
5th his man had been delivering goods at a shop in Westgate, and 
prior to re-entering the van he looked up and down the road to ece if 
it was clear. At that time there was no electric car in sight, but 
when the horse had walked 10 yards a car crashed into the van and 
jammed it against an iron pillar, smashing it, and throwing thc 
driver into the road insensible. When the driver had recovered 
somewhat the car driver, it was alleged, came up smiling, and 
remarked that he fhought he could just pass the van before it got 
to the pillar. For the defence it was contended that the van was 
at a standstill till the car got level witb it, and then the horse 
started off, swerved suddenly, and the front part of the van collided 
with the tram. The back part of the van was not touched. There 
were a number of witnesses called on both sides. His Honour 
Judge Bompas said there seemed to have been equal negligence on, 
the part of the drivers, and under the circumstances he thought 
the plaintiff could not recover. He would give judgement for the 
Corporation : 
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THE Mayor, &c., OF CAMBRIDGE t. THE NATIONAL TELEPHONE Co. 


Ix the Chancery Division on Saturday before Mr. Justice’ Joyce, 
Mr. Pattison said he moved on behalf of the Corporation of Cam- 
bridge for an order to compel the National Telephoné Co. to 
remove certain poles and standards for carrying tele- 
phone cables and wires in Cambridge. The defendants had 
appeared to the action, but the matter now came on as a motion 
for judgement in default of defence, and defendants were not 
represented by Counsel. Within the borough of Cambridge there 
were a number of these poles and standards, which were erected 
under a terminable licence from the plaintiffs. Notice to 
terminate the licence had been given. The statement of claim 
alleged that the necessary notice had been given to the defendants, 
but the poles and standards had not been removed. He therefore 
vina for an order to compel (he defendants to remove these 
things. . 

His Lorpsurr said that the plaintiffs could have an order that 
the defendants do remove the poles and standards within 21 days. 

Mr. Pattison said plaintiffs would be content with an order that 
the poles should be removed within a month. 

His Lorpsurp said he wished he could make the Telephone Co. 
pay, but he was not sure whether the plaintiffs had sustained any 
CADRE An inquiry as to damages would bother the Master very 
much. 

Mr. Pattison said he would not insist on the inquiry. 

His J.onpsuip made an order for the removal of the poles within 
a month, the costs up to and including judgement, to be taxed. 


SWANSEA CORPORATION v. NATIONAL TELEPHONE Co., LTD. 


(APPEAL). 


Logps JUSTICES VAUGHAN-WILLIAMS, Stirliug and Cozens-Hardy 
have this week bcen hearing the appeal of the defendants 
in the action of the Mayor, Aldermen and Burgesses of the Borough 
of Swansea 7. The National Telephone Co., from a decision of Mr. 
Justice Buckley. 

Mr. AsTBURY, K.C., who appeared with Mr. Danckwerts, K.C., 
and Mr. Gay for the appellants, said this was the first case that had 
come up for decision under the new Act of 1899, which yave to a 
borough council the right, if it could obtain a licence from the 
Postmaster-General, under certain circumstances to compete in the 
area of the borough with the Telephone Co. on certain terms. The 
Telegraphs Act shortly provided this: that if certain conditions 
were complied with on both sides, a borough council could obtain a 
licence for telephones within its own area; that, on the Tele- 
phone Co. consenting to certain conditions being inserted into their 
licences, the licences should be extended for the period for 
which the Postmaster had granted the new licence to the Borough 
Council; and that, on certain further conditions being complied 
with, the borough council might ask the new licensce to apply for 
what was called restricted intercommunication. In this case the 
Borough of Swansea had obtained a new licence until 1920, and 
had now called upon the Telephone Co. to give, as the Act called 
it, "reasonable facilities” for what it described as “ restricted 
intercommunication.” All that it meant was really not that one 
system should be joined to the other, which was the view that the 
judge below had taken, but that subscribers to one system should 
have an opportunity of communicating with the. subscribers of the 
other. This was the first time this had occurred, and, of course, 
it was quite possible that it might happen in a great 
many other places. It was of extreme importance to 
the company that they should see that these facilities were 
given in such a way as would not disintegrate and ruin the system 
which was asked to give the facility. The directors of the National 
Telephone Co. were a considerable body of men, many of whom 
occupied very high positions, and this particular case was one of 
vast importance to them, because if Mr. Justice Buckley’s construc- 
tion of the Act were correct, the company's business throughout the 
country, if other cases arose in any numbers, would be lamentably 
disintegrated. The learned judge, he thought, had assumed that 
he was entitled to judge of what was the class of facility that they 
should give. There were many ways in which this might be done. 
It was the most complicated class of work of this nature that could 
possibly be conceived. A telegraph qffice was nothing to it. There 
were three great telephone systems known, the Western of America, 
the Swedish system, which was very largely used in this country, and 
the system that the National Telephone Co. had hitherto adopted, 
which was more or less a combination of the two. "The different sys- 
tems were worked in different ways with different sorts of battery con- 
nections. Assume that the Corporation had started a system and 
demanded intercommunication. All that the Act said was that 
when that demand was made the company was io give rcasonable 
facilities. It provided that within six months of the passing of 
the Act the Postmaster-General might, by general order, lay down 
the circumstances and terms and conditions upon which such facili- 
ties should be given. Whether he was unable to do it they did 
not know, but he did not do it, He made a general order, which 
added nothing to the Act at all, and it did not prescribe any mode 
or term or condition which was to be complied with. Supposing 
there were five well recognised. modes in which these facilities 
could be given, and that three out of the five were modes which 
would disintegrate and cause great confusion and difficulty in their 
Working. . Supposing that the two other modes. would give the 
Corporation exactly the same facilities without costing the company 
all this trouble and inconvenience, and supposing that the directors 


of the Telephone Co., as they had done in this case, met and dis- 

cussed it, took the very best expert opinion they could get, ‘and 

came to the conclusion that they would allow it to be donc in one 

of the two ways that they thougbt would alone do it efficiently and 

without unnecessary disturbance, and without interfering with 

their obligations to their own subscribers. In that case the Court 

could not, would not, and ought not to interfere, because it had 

been laid down for years and years past that where a body bad to 

give reasonable facilities for a certain thing which could be done 

in various ways, the choice of the right way was left with the person 

who was called upon to give the facilities. The Corporation had 

demauded that they should do a particular act, and that act only. 

They demanded intercommunication in a particular way and bya 

particular means, which the company said would destroy both 

8ystems, and in the honest exercise of their discretion and their 

powers, they had come to the conclusion that that was not a proper 

way of giving facilities. The learned Judge had taken upon him- 

self the jurisdiction to hold that he was entitled under this Act to 

say what reasonable facilities were, and how they must be given, to 

this extent—that he had expressed himself extremely strongly in 
favour of the Corporation's demand, and he had gone so far as to 
hold that the facilities which the company had offered amounted to 
& refusal to give any facility .at all within the meaning of the 
Act. The directors of the company felt this very much. 
They had done what they held to be their very best in 
deciding in what way these facilities -were to be given. 
The Corporation did not say that what the company 
proposed would have any pernicious effect. They admitted 
that it was the best, but said it was too expensive. They 
did not deny that that system when in operation would give the 
best possible results, and they admitted that what the company 
proposed might have to be done at a later date, but at the moment 
they said they were entitled to have partial communication 
between the exchanges and to compel the company to take their 
messages through various exchanges instead of direct to their sub- 
scribers. The Corporation wanted it done ia a rough and ready 
and bad and faulty way, admitting that it would have to be 
altered as time went on and as more subscribers came in. The 
company wanted to do it in a way which would once for all make 
it perfect and enable them to comply with their obligations. If 
their Lordships came to the conclusion that what they had offered 
to do was not only reasonable, but was the only sensible way of 
doing it, based upon their experience of very many years, then 
unless they could hold that that was a refusal to give facilities, their 
Lordships would not take upon themselves jurisdiction to order them 
to do something else. That was where their jurisdiction did not come 
in. Tbecompany had 12 exchanges in Swansea, and the Corporation 
had now five. They said that all they were bound to do was to 
bring a great bundle of cables up to the company’s central exchange 
and demand that the company should put them on to the switch- 
boards. Then they said that if any of their subscribers wanted to 
telephone to any of the company's exchanges, the company would 
have to do that—lay the necessary junctions, and do the necessary 
work to take their messages through the central oflice. They 
treated it as if each system had a large mouth, and all they had to 
do was to pour their messages into the mouth of the company's 
system. The company, on the other hand, said the Corporation 
must carry their message up to the switchboard to which their &ub- 
scriber was connected. The learned Counsel said he could not 
sec how the learned Judge could say that the National Telephone 
Co. were trying to put on the Corporation of Swansea unnecessary 
obstacles. Whatever the Telephone Co. wanted the Corporation to 
do, the company were willing to do exactly the same. The Act 
said that thc Telephone Co. were to give reasonable facilities for 


- the Corporation’s subscribers to speak to the company’s, and. the 


Act also said that the Corporation were to grant the same 
facilities. 

During the learned counsel's argument Lord Justice VAUGHAN- 
WILLIAMS, addressing Mr. Buckmaster, asked if the question to bo 
decided was not very much one of expense. 

Mr. BUCKMASTER: If you only see what the Judge has ordered it 
is very difficult to see what they are appealing from. The Judge 
has merely declared that we are entitled to certain things, and 
that certain things shall be done, and that if in the course of work- 
ing, certain things he has described are necessary, there shall be 
liberty to apply. 

Lord Justice VAUGHAN-WILLIAMS: At the bottom is it not really 
a question of costs? - 

Mr. Buckmaster: And delay. One thing is certain: if there is 
anything further to be done to render this thing effectual, there is 
power left open to the Court to determine it. 

Lord Justice VAUGHAN-WiLLIAMS: What I want to know is 
this. Take the Pontardulais. We arc told by Mr. Astbury that if 
the messages from any of the Corporation stations can be sent 
through the telephone central to Pontardulais, that there will be, 
amongst other things, a necessity for a considerable increase in the 
junction wires between the junction and Pontardulais. 

Mr. BUCKMASTER: Directly we start working, and find tbat it 
will occur, three extra wires will be laid. The only dispute between 
us is this. We have never disputed that, if in the course of 
working it will be necessary to lay further wires, we will join in 
the expense that they incur in laying them. | 

Lord Justice VAUGHAN-WILLIAMS8: Will you undertake that, if 
for.the purpose of carrying your messages additional junction. 
wires are required from the telephone central, in each case you 
will pay the cost ? 

Mr. BuckMaSTER: The whole cost? 

Lord Justice VAUGHAN-WiLLIAMs: They are willing to meet.you 
there. . They are willing to pay tho cost of the return wire.. . 

Mr. ASTBURY : It would be ludicrous not to put an up line and a 
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down line. We have been carrying on business in hundredé of 
places for many years, and it is a matter of calculation. If the 
Corporation arc able to carry it on in this way they may get 
hundreds of subscribers in the next 12 months. What I want to 
say is this: It is not a mere matter of accommodating their people 
at Swansea, but it is a matter of vital importance to the telephone 
company. If the judgement stands, Corporations all over the 
country would say that they would havea telephone system in 
rivalry with ours. We want to protect ourselves against that. 
Proceeding, the learned counsel said he thought that when their 
Lordships beard the evidence they would have no doubt where the 
weight of evidence lay. There was another important matter about 
these trunk lines. Their Lordships knew that under the Acts all 
the trunk lines from town to town were vested in the Postmaster- 
General, and they were bound to give preference to trunk messages 
from any iown. 'There would.be gfeat confusion if the trunk 
lines became overloaded. The evidence was that their wires were 
overloaded at present. | 

Mr. AsTBURY continuing, read copious extracts from corres- 
pondence that had taken place between parties before tbe issue of 
the writ. 

Lord Justice VauGHAN-WILLIAMS: I should like to ask both sides 
whether we are bound to listen to this correspondence, the object 
of which is to show that on one side or the other there was bad 
blood. | 

Mr. AsTBURY said he would not proceed further with the corres- 
pondence. l 

Lord Justice WILLIAMS said the question they had to decide was 
whether the Telephone Co. had a right of selection or not. If they 
decided that they had, they would not take away that right even if 
they had made the selection in a malicious spirit. 

Mr. ASTBURY said he did claim the right on the part of the com- 
pany to make a proper selection, however inconvenient it might be 
totheCorporation. They desired to give reasonable facilities by 
the use of their operators and switchboards to enable subscribers to 
the Corporation system to intercommunicate with their subscribers. 
The system which the company proposed to introduce might be 
dearer at the beginning, but it Gould: prove cheaper in the end, 
because it would be at once efficient and perfect, and could not 
possibly get out of order. 

After some further discussion, Lord Justice VAUGHAN-WILLIAMS 
made a suggestion that the parties should agree that the two 
centrals should remain connected as they were, and that as soon as it 
was found by the Post Office engineer that there was a block 
betw een the central and any of the sub-exchanges of the Telephone 
Co., then there should be provided a sufficient number of junction 
lines at the joint expense of the borough and the company. 

. Mr. AsTBURY said that the lines they wanted most were from 
Pontardulais to their exchange. | 

Lord Justice VAUGHAN-WiLLIAMS: What I meant was that 
direct wires should be put down as your people have suggested that 
they should be done. 

Mr. AsTBURY: Ithink this will be more reasonable. I agree by 
way of arrangement that for the purpose of trying and testing how 
it should be done, the junctions between the two central 
exchanges shall remain. Leave them in as they are, and then if 
and when we find that there is & congestion wbich interferes with 
the reasonable carrying on of business between our central 
and any one of our sub-exchanges, we shall call in the chief 
engineer of the Post Office, and if he is satisfied that a block does 
exist then between that exchange and their exchange, there shal! 
remain these two things at the joint expense. I will agree to that, 
and provided that it is agreed that Mr. Justica Buckley’s judge- 
ment is reversed, I am willing to pay my own costa both here and in 
the Court below. 

Lord Justice VAUGHAN-WILLIAMS: I suppose we may discharge 
. the judgement instead of reversing it ? 

Mr. ASTBURY : Oh, yes. 

Mr. BUCKMASTER said that he could not consent to the suggestion. 
Up to a certain limit the judgement of Mr. Justice Buckley pro- 
vided precisely what his Lordship suggested. 'l'he learned judge 
gave liberty to either party to apply to the Court if it was found 
tbat there was really any difficulty as to the connections. The 
whole point of the thing was to try these connections ab their 
exchanges. E 

Lord Justice VavGHAN-WiLLIAMS: It is quite plain, as the 
judgement stands, that the only thing that will happen will be a 
consideration of what work is necessary to carry out tbe inter- 
communication on the basis asked for by the Corporation. 

Mr. BUCKMASTEB said tbat he feared the Court did not really 
appreciate the position of the Corporation. 

Lord Justice VAUGHAN-WILLIAMs: If you take the. position that 
wherever any works are required— additional wires and switch- 
boards—they are to be paid for exclusively by tbe company, you are 
quite right in not agreeing to anything. . ; 

Mr. BUCKMASTER said he did not ask any such thing. 

Lord Justice VavGHAN-WILLIAMS said that up to a certain 
extent he thought that additional wires were necessary, and tbat 
the expense should be shared. 

Mr. BUCKMASTER said he could not accept the suggestion. 

Mr. AsTBURY then continued reading the evidence given in the 
Court below. 

Mr. DANCKWERTS, following on the same side, said the last thing 
the company eould be accused of was suggesting something which 
was unfait and unreasonable, or of not regarding the true interests 
of the subscribers. What they did was, mechanically and from a 
business and an economical point of view, the best. - 

The hearing was adjourned. 


( To be continued.) 


| CORRESPONDENCE. 
Letters received after first post on Wednesday morning cannot appear. 
until the following week. — Correspo: should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Slovenly Business Methods. 


I see in your issue of this week a letter signed ‘ Borough 
Electrica! Engineer,” pointing out the trouble he has 
experienced through communications, intended for his 
department, being addressed only * Corporation of ———,” 
and taking a long time to filter through the various 
departments before they finally reach his hands. 

I had the same trouble for years, more particularly with 
invoices and accounts, and had the following stamp made, 
which is stamped on all orders :— 


ALL INVOICES AND A/C8 MUST BE 
ADDRESSED TO THE ENGINEER. 


This stamp has done splendid work, and a modification of 
it would no doubt be helpful for * Borough Electrical Engi- 


neer." 
C. M. Johnston, M.I.E.E., 


Borough Electrical Enginerr. 
Shrewsbury, Derember 11th, 1905. 


Please accept my thanks for publishing my few remarks 
last week on the question of addressing letters. I would like 
to add a few further remarks this week on another point 
which has already cropped up. | 

On the day you published my letter, I received a letter 
bearing the impress of nearly all the corporation departments, 
addressed to “ The Engineer, Corporation." : 

Now, I would ask you, Mr. Editor, if any sensible- fir 
expecta a letter, addressed like that, ever to reach the person 
whom it is intended for ? 

The following is a list of engineers connected with this 
Corporation :— 

The consulting engineers for the new waterworks. 

The resident engineer for the new waterworks. 

The resident engineer for the present water supply, who is 
also the borough surveyor, and often termed the borough 
engineer. | | 

The dust destructor and sewage farm engineer. 

The gas engineer, and myself. 

With. this number of engineers all connected with the 


Corporation, your readers will easily see how utterly im- 


possible it is for letters to reach their destination without 
unnecessary delay, and although the firms, whose letters 
are addressed in this way, have to take the responsibility, 
I really believe that the fault is due to some unimportant 
little member of the staff, who is too much engrossed with 
other details to pay sufficient attention to his work. 

If it is a.matter of saving time, the address of any 
corporation electricity works can shortly be written in three 
words, i.e., Electricity Department „or the other way would 
be to address the letters to the engineer by his own name, as 
all corporation engineers are too well known by the postal 
authorities in cach town, and the public as well, for letters to 
get very far astray, when so directed. 


Borough Electrical Engineer. 


Milan International Exhibition, 1906. 


But few persons in this country realise the importance of 
the Milan Exhibition, to be opened next spring, as a great 
commercial opportunity for manufacturers. T learnt during 
a recent short visit to Milan that our Continental com- 
petitors are still clamouring for space in addition to the large 
areas they were wise enough to reserve a long time ago, when 
the prospects of the Exhibition were very uncertain, and 
that they are willing to conform with the rigid and some- 
what unusual rules that regulate admission, classification 
and arrangement of exhibits. In the meantime, indifference 
on the subject prevails in this country, and the prospects are 
that on this, as on so many previons occasions, we shall 
make a display unworthy of our industrial greatness, unless 
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of attempting to compete with foreign makers ; the difficulties 


which, not being a manufacturer, I cannot gainsay. But it 
does seem to me that if it ig worth the while of France, 
Germany, Austria, Belgium and other nations, to incur the 
expense and trouble inseparable from exhibiting, in order to 


It is not for me to decide this question ; I can only 
record with regret our competitors’ energy, and our own 
indifference, and express the hope that I may be wrong in 
my deductions, | 

However this muy be, I can only state with certainty 
that the Milan Exhibition of 1906, though not half large 


useful that has ever been held, and that, it will reflect. the 
highest credit on itg organisers and administrators. 


. Arthur Serena, 
Hon. Executive Commissioner, British Sect, 


' London, E.C., December 12th, 1905, 
—————— 
Cost of Gas Power. 


I have been interested in Mr. G. M. Brown's contribution 


on this subject in your issue of the 24th ult., and my in- 
tention was, on first perusing it, to utilise it as a means of 
converting a certain user of power. - 

On further looking into the figures I think some error 
has -crept into the cost of a gas engine for town gas and 
also a gas engine for suction gas plant. The cost of the 
former should be approximately £180 instead of £450, and 
the latter £300 instead of £600. 

I also think that the attendance item under the suction 
plant has been estimate: too high. It seems that some £75 
per annum has been allowed for this, when half this would 
appear to be ample. Allowing for these two alterations it 
hrings the comparative costa for electric motor, gas engine 
with town gas, and £a8 engine with suction plant respec- 
tively as follows :— i 

Electric Motor. 
"998d. 


Engine with Town Gas. 
. *854d. 


Suction Plant. 
'629d. . 


think great care should be taken to see that the figures 
There is no doubt that, taking the above amended figures, 


as low as 25 per cent. and under, electric driving 
many towns compare very favourably with both the gas 
engine and the suction plant. 

P. J. Pringle, 


Burton-on-Trent, December 6th, 1905. 
———— 
Steam Meters. 


I should feel very much obliged if you or any of your 
correspondents could describe means, if any there are, of 


directly measuring the rate of flow of steam in a pipe—ey., . 


by some form of meter. ; 

Also, what degree of accuracy may be expected from the 
method described, and would it be equally suitable for 
superheated and saturated steam ? 


i A. S. L. Barnes. 
Gibraltar, Vovembar 307^, 1905. 


[A steam meter wag described by R. S. Bayntun in our 
issue of February 5th, 1904; another was described in a 
paper read before the American Institute of Mechanica] 
Engineers last year.— Eps. E.R.] 


Compound-Wound Dynamos for Small Lighting Stations, 


In the ordinary two-wire and three-wire stations (par- 
ticularly small stations) with storage battery, when ih. 
intermittent working of motors ig objectionable, on acount 
of the fluctuation in lights caüsed by starting and Stopping, 
would the partial compounding of the dynamo field magnets 


not get over the trouble? Tt seems to me that if the nsnal 


dynamo in the case of a short-circuit, or the momentary 


Where storage batteries are concerned, of course the 
reversal of polarity would be a Serious matter. 

Are not some gas-driven stations run with compound. 
wound dynamos and storage batteries ? 

I shall feel grateful if one of your readers will reply to 
these points. 


Werdna, 
| Regenerative Control. - 
Permit me to request your unknown correspondent, 


" Crane," to stick to the truth when quoting from publica- 


"tions issued by this company or Mr. Raworth. 


In his letter of last, week he says :— [n letter No, 7 he 
(Mr. Raworth) says that the horse-power of motors usually 
fitted is altogether excessive.” 

On referring to letter No, 7, l find the sentence referred 
to reads as follows :— A few months later I found that, the 
power of the motors (at Southport) was stil] altogether 
excessive, so T took one motor off and pul it in the stores.” 


The unfairness consists in founding an argument upon. 


the interpolated words, “ usually fitted." 
Je Hodgson, Secretary, 


Rawortks Traction Patents, Lid. 


London, December 14/4, 1905. 
———————— 


| read in your issue of the 8th inst. that “Crane” has 
obtained the following “ information " .— 

1. “A shunt motor pounds up hill at full speed.” 

It does nothing of the kind—it goes up at the minimum 
reactive speed of the motor. 

2. “ A shunt motor takes an overload while working at 
minimum field.” 

This is also incorrect. 
than the series motor. 

3. “ The Spen Valley shunt motors have an awful over- 
load forced on them by the Shoulder of Mutton Hill.” 

All the series motors at Spen Valley, cast from the same 
patterns, take the same load every ten minutes. 

Let me advise * Crane ” to collect his “ information " 


It will, however, take more load 


instead of inventing it. I again invite him to come down 


to Spen Valley, where he can have every facility for doing so. 

| Alfred Raworth. 

Great Northern Hotel, Leeds, 
December } 1^5, 1905. 


It is a pity that the Space you have been good enough to 
allot to correspondence on the subject of “ Regenerative 
Control " should have been so largely taken up with pointless 
argument, and that the critics should have been, in many 
Cases, 80 careless in their statements of facts. 


“Crane” seems to be the principal sinner. This is. 


. perhaps, due to an attempt on his part to imitate the style 


of another. 


OVei ur) TO 
Most of “Orane’s " letter, published in your issue of 
December 8th, is too irrelevant to be fairly criticised and 
can hardly have any real interest for principal traction 
engineers. 
It is not unfair, however, to refer to the statement that 
** Temperature rating is, of course, at full load.” « Crane " 
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must know, if he has had any experience with traction 
motors, that this is not the case. Perhaps the printer has 
left something out. “Crane” also says, * For which 
condition (referring, no doubt, to full load) in neither 
motor (v.e., shunt or series) will the field be saturated." 
The field, of practically every standard traction motor is 
saturated at or about rated load, which is, and should be, 
considerably below full load. | 

"The whole question is a simple commercial one. Not one,. 
not a dozen, but scores of motors are at this moment running: 
successfully, economically, and to the full satisfaction of the 
companies operating them, under regenerative control, and 
have been so running for many months. 
any occult powers of Mr. Raworth or anyone else. 

Cannot “ Crane" abandon his humour and deal with the 
practical and commercial points under consideration ? 


o A. K. Baylor. 
London, Derenther 12th, 1905. 


I have read the letters signed “Crane.” I have also 


tested a number of the regenerative cars now in operation, 
and I am convinced that Mr. Raworth’s so-called ** Goose ” 
is really a “ Swan." — | | 

* Crane " should accept the offer which has been made of 
a practical demonstration of the working of the regenerative 
control on one of the severest tramway tracks in this country. 


If he will do so, I am certain he will be surprised at the 


progress which has been made in the working of this type of 
traction motor, and I feel sure he will acknowledge its great 


future in tramway work. 
S. Sudworth. 
Croydon, December 11th, 1905, 


BUSINESS NOTES. 


Imitation is the Sincerest . — We notice that 
some of our contemporaries are insertiug several small advertise- 
ments taken bodily from the columns of the ELECTRICAL 
Review. Our advertisers will have the satisfaction of knowing 
that when they pay for such advertisements in the Review, they 
may get extra insertions in the columns of the said contemporaries 
gratis. But perhaps "that which costs nothing is hardly worth 
having.” 


A Storage Battery Monopoly in Germany.—The 
developments which have taken place in Germany in the past three 
years are leading to the establishment of a monopoly of the business 
In stationary accumulators. -Until 1902 a syndicate of secondary 
battery makers was in existence, the combination being composed 
of ten firms, but the price war waged against it by outstanding 
firms wrecked the undertaking, and the syndicate collapsed with 


This is not due to. 


the result that free competition became once more the order of the. 


day. Since then a system of concentration has been pursued by 
the Berlin-Hagen Accumulator Co., which has either absorbed or 


become associated with most other makers, so that it now controls 


the greater portion of the trade in secondary batteries for stationary 
work at the present time. The consolidation has proceeded so 
rapidly that only three independent firms remain. These are the 
firm of Gottfried Hagen, of Kalkberge, near Cologne, the recently 
formed Witten Accumulator Co., and the Accumulator Works (late 
Boese) Co. of Berlin. 
it appears that the firm has an alliance with the Berlin-Hagen Co., 
and it is, therefore, not a rival; the Witten Co. only has a paid-up 
capital of £12,500; and the Boese Co., after financial reorganisation, 
is endeavouring to come forward in the front rank again. As to the 


As far as the first mentioned is concerned, . 


causes which have largely contributed towards the creation of the - 


practical monopoly, it is mentioned that the Berlin-Hagen Co. 
originated in the accumulator interests of the Allgemeine Co. and 
the Siemens & Halske Co., and thus close relations existed between 
the former and the two latter companies from the beginning. 
When the battery syndicate was dissolved, the Berlin-Hagen Co. 


succeeded in concluding agreements which assured it the largest. 


` share of the German trade. The arrangements were made with the 
Allgemeine Co., the Siemens & Halske Co., the Lahmeyer Co., and 


the Schuckert Co., while to these has recently been added the Saxon - 


Light & Power Co. It is stated that under the agreements the 
battery company i8 given a preference in tendering for accumulators 
required for works carried out by the electrical firms in question, 
and the support rendered by the latter in many cases secures the 
orders for the former. The importance of the agreements is shown 
by the fact that the group of electrical firms mentioned controls 
about 70 per cent. of the entire demand for stationary batteries. 
in return the Berlin-Hagen Co. grants these firms the maximum 
rebates, and in the case of orders directly executed without the 


intermediary of any one of the firms composing the group, a per- | 


-- 


centage on the transactions is paid over to the latter in accordance 


with the terms of the agreements. It will be apparent that ‘in 
these circumstances some difficulty is experienced by the two out- . 
side makers of batteries in competing with the Berlin-Hagen Co. 
The paid-up share capital of the Witten Co. is too small to allow. 
of its making headway against its strong rival, but the Boese Co. is 
agitating in the direction of endeavouring to induce consumers to 
divide their orders instead of placing them wholly with one com- 
pany. It is stated that this agitation has been successful in many 
cases, although no instances are cited to substantiate the assertion. 


Increased Prices of German Telephonie Apparatus. 
— t was intimated atthe recent general meeting of one of the German 
telephonic material manufacturing companies that an agreement in 
regard to prices was being arranged. This statement has now been 
amplified by the announcement that the principal German firms 
engaged in the production of telephonic and telegraphic apparatus 
and appliances have been compelled, having regard to the large 
increase in the prices of raw materials, to advance prices of manu- 
factures by 10 per cent. The arrangement affects the ALLGEMEINE 
ELECTRICITY Co., the Simmens & HArLskE Co., Mix & GENEsT, the 
J. BERLINER Co., R. Srocx & Co., E. ZwrETUSCH & Co. and several 
others. The number of &mall firms occupied in the same branches 
were not included in the negotiations which have led to the 
bringing ‘about of this price arrangement, which, it is said, is also 
about to be extended so as to apply to the trade in storage 
batteries. 


Consular Notes.—Ba.earic Isianps.—According to a 
report of the French Consul at Palma, the population of that town 
amounts to nearly 75,000 persons, but the facilities for communi- 
cation between one part of the town and another leave much to be 
desired. The only tramway line existing is five miles long, and. 
narrow gauge ,with animal traction. This undertaking, exploited 
for some years by & local company, is very inefficient, in point of 
view of service, for the several districts of the town. The tram- 
way was established with a view to communication between the 
town and Terreno and Puerto Pi, which are the residential districts. 
The speed is very low, owing to the fact that the single-track system 
isin use. Passengers from the residential districts are now obliged 
to travel by carriage to the town. It is stated that an electric. 
system would be too expensive, but whether this be so or not the 
Consul is of opinion that the present system could be very much 
improved in new hands, or that a competing line would have every 
hope of success. The Consul is also of opinion that a service of, 
automobiles connecting Palma with the various parts of the island, 
at present without railways, weuld be very successful. The Consul 
adds that firms would lose nothing by sending an expert engincer 
to study these two questions. | 

CoLomBra.—In a recent report, published by the German Govern- 
ment on the condition of the province of Casanare (Colombia), it is 
stated that as a telegraph line, exists between Bogota and 
Villavicencio, and Bogota and Chita, it would be 'easy to arrange 
for communication with Orocue. The only system suitable would 
be that of wireless telegraphy. The ordinary telegraph system ,. 
would be too costly. As the “Llano” is not populated, special 
arrangements would have to be made for inspection of the line to 
guard against damage by prairie fires, floods, and particularly white 
ants unless the posts were of iron. For the wireless system three 
stations at the most would be required. ) 

Russi..— The Austro-Hungarian Consul at Odessa reports that 
Germany and Groat Britain share the trade in steam machinery, 


- turbines, &c., and Austria and Germany the trade in petroleum | 


motors. The use of the latter is relatively small, in spite of the | 
fact that fuel is cheap, but much greater trade could be done if 
prices were more suitable for small undertakings. Motors of 
German and Finnish manufacture are chiefly used for - electric 
lighting and similar purposes. The trade in gas generators is. 
increasing from year to year. 


Condensing Plants.—We understand that the MIRR- . 
LEES WaTSON Co., LrTp., of Glasgow, have a long list of orders in 
hand for condensing plants, among which are the following :— 
Gloucester Corporation.—One set surface plant, duty 80,000 Ib. 

Moss Bay Hematite Coal & Steel Co.—One elevated counter-current jet con- 


densing plant (in connection with blast furnace engine), duty 70,000 Ib. 
County Borough of Devonport.—One set surface plant, duty 25,000 Ib. 


. County of: London Electric Supply Co. per B.T.-H.. Co.).—One. set sub-base 


surface plant for Curtis turbine, duty 29,250 lb. 

North Metropolitan Electric Power Supply Co. (Willesden Station). — Two sets, | 
each 22,000 Ib., surface plant for turbine installation (repeat order). 

Bentley Pits, Doncaster (per Mr. P. J. Mitchell).—Elevated counter-current jet 
condenser, duty 22,000 1b. ~ , 

For Malaga (per Mather & Platt, Ltd.).—HElevated counter-current jet condenser, 
duty 23,000 Ib. 


. For Rangoon (per B.T.-H. Co.).- Two elevated counter-current jet condensers, l 


duty of each 15,000 lb., and one set, duty 12,000 Ib. 
Kearsley Spinning Co. (per Electrical Co.).—One surface plant having 8,650 sq. ft. 
South Wales Electric Power Distribution Co., Cwmbran Station (per Messrs. 
Bramwell & Harris).—Three sets surface plant, duty each 20,000 Ib. , 
South Metropolitan Electric Power Co. (per Willans & Robinson, Ltd.).—furfaece 
plant, duty 32,500 1b. f : . , 
Shoreditch Borough Council! (per Willans & Robinson, Ltd.).—One set surface 
plant, duty 27,000 lb. . 
Beckenham U.D.C.—One set surface plant, duty 9,000 lb. 


Large Lamp Rheostat.—Messrs. PIRELLI, of Milan, 
in connection with the testing of their cables, have adopted a rheostat 
of 800 incandescent lamps of 110 volts placed in series, and capable 
of withstanding 90,000 volts in all. The lamps are connected 
together with bare copper wire, and a thin silk-covered wire is 
joined across the conductors which make connection withthe lamp- . 
holder. Normally, when the filament is in good condition, the - 


layer of silk around the small wire insulates it from the conducting . 


circuit, but should a filament break, the silk being subjected to a 
large difference of potential is burnt through, and metallic contaet 
established, thus short-circuiting the faulty lamp. - 


‘ 
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" The Charing Cross and City Co's Exhibition.— 
‘In our last issue we. r2ferred to the permanent Exhibition of the 
Charing Cross, City and. West End Electricity Supply Co., Ltd., 
which has been opened at 85, Fenchurch Street, for the enlighten- 
ment óf possible light and power consumers in the company's 
area. On Wednesday, in company with other representatives of 
the Press—technical and otherwise—we had the pleasure of paying 
a visit to the Exhibition, where there are, as we have. dy 
indicated, many of the latest attractions in electric light and power 
appliances. In the absence of the chairman of the company, Mr. 
F. W. Fladgate, who was attending the funeral of Lord Ilchester, 
Mr. G. Brougham Glasier, a director, welcomed those present, and 
made a few brief comments on the objects of the Exhibition, 
stating also that if other manufacturers, bevond those already 
showing, had apparatus that they desired to place in the collec- 
tion of exhibits, they should communicate with the company. An 
appropriate quotation from Shakespeare, "And we must take the 
current when it serves or lose our ventures," placed on the wall in a 
conspicuous position to catch the eye; the convincing arguments of 
the company's staff; and the lessons imparted by the exhibits them- 
selves, "vill combine to bring on many new consumers. Any display 
which brings the public into closer touch with the multifarious 
applications of electricity and their convenience and economy, is 
beneficial to the electrical industry. Here we have on a small 
scale the co-operation of the electricity supply authority and the 
electrical supplies manufacturer and trader which helped to make 
the Olympian show so successful. We wish the Charing Cross Co. 
the full reward for their present enterprise. Of the exhibits them- 
selves little need be said here, beyond the remark that flame, arc, 
tantalum and other types of lamps, electric heating and cooking 
apparatus, motors driving various tools, electric lift equipments, 
air-compressing plant, ozonising apparatus, the ' Solarium” light 
baths, and many other things that the public ought to know about, 
are exhibited for practical demonstration, 44 firms having lent their 
co-operation. The Exhibition occupies & large floor above the 
P Street sub-station, which we illustrate in another part of 
this issue. 


Dissolutions and Liquidations.—Orro ELECTRICAT, 
Manvuracturina Co. (1905), Lrp.—This company has decided to 
wind up voluntarily with Mr. E. H. Fletcher, 14, George Street, 
Mansion House, E.C., as liquidator. 

THE Lieur Rainway DEVELOPMENT Co., Lrp.—Meeting to be 
held at 181, Queen Victoria Street, on January 12th to hear an 
account of the winding up from „the liquidator, Mr. David 
Williams. 

Tram SEAT IMPROVEMENT Co., Ltp.—This com 
up voluntarily, with Mr. Henry Baker, 18, Booth Street, Manchester, 
as liquidator. 

PATENT REGENERATIVE FURNACE Co., Ltp.—This company is 
winding up voluntarily, with Mr. W. H. King, 13, Basinghall Street, 
E.C., as liquidator. 

IMPERIAL ELECTRIC Lamp 'ND Batrery SYNDICATE, LTD.— 
This company is winding up voluntarily, with Mr. Arthur Sissons, 
Gresham House, E.C., as liquidator. Creditors are to send 
particulars of their debts, &c., to the liquidator by January 15th. 

INGERSOLL-SERGEANT DniLL Co., Ltp.—This company is winding 
up voluntarily, with Mr. A. Burbury, 144, Leadenhall Street, E.C., 
as liquidator. 

WimsuHorst, HoLLICK & Co., Lrp.—This company has resolved to 
wind up voluntarily, with Mr. Wm. Cash, 90, Cannon Street, E.C., 
as liquidator. 


Bankruptcy Proceedings.—Joun SAuPsoN RoBsoN.— 
At Newcastle-on-Tyne Bsnkruptcy Court on December 7th, the 
examination of John Sampson Robson, electrical engineer, par- 
ticulars of whose affairs have already appeared in the ELECTRICAL 
Review, was closed. 

J. W. SwiTH (Smith & Co.), electrical engineer and contractor, 
Darwen. First meeting, December 18th; public examination, 
January lOth. 

WILLIAM LESLtE, electrical engineer, Putney (present address, 
H.M. Prison, Brixton).— Receiving order made December 7th on 
creditors’ petition. Also a similar order against ALICE FRANCES 
CHEESEMAN, of the same address. 


"Trade Announcements. — Messrs. CurTING Bros., 
dynamo and motor manufacturers, ask that all communications 
should be sent to them at their new works—Park Works, Stamford. 

Mr. A. H. Hunt, of 115/117, Cannon Street, E.C., has taken over 
the sole British agency for the Hellesen dry cells from the former 
agents, Messrs. Fuller, Macleod & Co., Ltd. Mr. Hunt wishes it to 
be known that this well-known dry cell can be supplied from 
London stock. He has in circulation lists showing and pricing the 
cells for ignition, telephony, telegraphy, bells, testing, and various 
other purposes. 


A.B.P. Accumulators.—The following orders have been 
booked by the A.B.P. AccuMULATOR Co., LTD. :— 

480 cells, 18-plate, for Dumbarton; 26 cells, 5-plate, for Derby; 55 cells, 17- 

plate, for Oxford ; 110 cells, 25-plate, for Croydon ; 54 cells, 9-plate, for Tain, N.B., 


all ** S" type: 54 cells, 23-plate, “C8” type, for Ealing ; 54 sections, renewals, 
for Newcastle ; and 108 cells, 7-plate, '* L” type, for South Africa. 


Calendar.—Messrs. Siemens Bros. & Co, LTD., 
are the first in the field, so far as we are aware, with a pocket diary 
and calendar (Letts) for electrical engineers for 1906. Tabulated 
information, which will be of interest and value to everyone at 
Rome time or other, occupies the first few pages, and some neat half- 
tone illustrations of Siemens’s plant, &c., come next, followed with 
an ample allowance of space for daily notes. The £1,000 Accident 
Assurance coupon is not likely to be overlooked. 


y is winding . 


Book Notices.—TZhe Electrical Testing Laboratories. — 
This is a neat reprint of an article published in the Electrical World 
and Engineer, New York, January 7th, 14th and 21st, 1905, by 
C. H. Sharp, Ph.D., describing the laboratories named as above, 
which have been equipped by a company in New York. Judging by 
the particulars given and the illustrations, the equipment is of the 
most modern and complete description; ample space has been 
provided, and apparatus has been installed for carrying out every 
kind of test that is likely to be required. No fewer than 6,000 
lamps can be tested for life simultaneously, each at its own 
voltage, and storage is provided for 50,000 lamps, besides lock-up 
storage for over 3,000 lamps. The Matthews integrating photo- 
meter is used for arc lamp testing. Altogether the equipment is 
well worth study by those interested in such matters. 

Annalen der Physik.—The last two numbers of the Annalen 
(Band 18, Heft 2,1905) contain several papers of interest. In 
No. 12 there is an account by Stark, Retschinsky and Schaposchni- 
koff, of their investigations in regard to the distribution of poten- 
tialin the mercury lamp. "Their paper begins with a summary of 
the present state of knowledge concerning the ionisation theory as 
applied to arc phenomena. Experiments are made with different 
electrodes and with different gases, and some general conclusions 
are arrived at asto the relative velocities of the ions in the anodic 
and cathodic regions of the discharge, respectively, and as to the 
temperature conditions. Peter Nell contributes an account of his 
researches upon the diffusion of aqueous solutions through gelatine. 
Among other results, he finds that gelatine exerts a retarding effect 
upon diffusion, and diminishes the conductivity of such solutions; 
diffusion and ionisation in such cases are influenced by the addi- 
tion of gelatine in direct proportion. Ostwald’s explanation of the 
Liesegang ring (E. Liesegang, “Chemische Reaktionen in Gal- 
lerten," Diisseldorf, 1898) is not accepted by Nell as sufficient. A 
paper by J. S. Sachs concerning the influence of the earth in wire- 
less telegraphy indicates that for waves 31 metres in length, the 
earth's surface acts as a strongly absorbing and weakly reflecting 
medium. The introduction of a condenser in the circuit to earth 
is prejudicial to transmission. Care should be taken, especially 
when transmitting by comparatively short waves, to insulate the 


apparatus effectively from the earth. "Trees in foliage absorb and . 


reflect the waves. If they are between stations they may weaken 
transmission, but when they are behind the apparatus they may 
improve matters. The plane of transmission should be per- 
pendicular to the plane of the antenne. The intensity of a system 
with two antenne is three or four times as great as that of a system 
with only one and a condenser. Wires perpendicular to the 
antenne and to the line between stations exert no influence upon 
transmission; if they lie along the line between stations they 
improve the working. Wires placed parallel to the antenne screen 
the transmission more, in proportion as they are wellearthed. For 
effective transmission süch conductors should therefore, if possible, 
be insulated from the earth. With waves of 30 metres the 
“ integral effect" of transmission diminishes as the square of the 
distance. The Annalen No. 12 also contains a discussion by 
Aschkinars on the relation between the electrical conductivity of 
metals and their reflecting power for ultra-red rays, and a paper by 
R. H. Weber on the measurement of the permeability of steel 
spheres. No. 13 includes an elaborate paper by Ignatowsky on the 
reflection of electro-magnetic waves in a wire, another by Voege on 
the discharge of electricity through gases, and others of theoretical 
importance. . 

“ Hazell's Annual for 1906.” (24th year.) Edited by W. Palmer. 


London: Hazell, Watson & Viney. 3s. 6d. net. 


“ Practical Dynamo and Motor Construction.” By Alfred W. 
Marshall. London: Percival Marshall & Co. 1s. net. 

"Baku: An Eventful History" By J. D. Henry. London: 
Archibald Constable & Co. 12s. 6d. net. 

“Papers and Reports relating to Minerals and Mining, Com- 
prising Statement by the N.Z. Minister of Mines, Report on the 
Goldfields, Report on Coal-Mines and State Coal-Mines, 1905.” 
Wellington, N.Z.: By Authority. 

“Mica, its Occurrence, Exploitation and. Uses.” By Frits 
Cirkel. First of a series of publications to be issued by the Mines 
Branch of the Canadian Department of the Interior, on the 
Economic Minerals of Canada. London: Offices of the High Com- 
missioner for Canada. 

“Handbook on British Patents for Inventions; also referring to 
Colonial and Foreign Patents.” London: Day, Davies & Hunt, 
322, High Holborn. 6d. 

" Report on Progress of Work of the Engineering Standards 
Committee, from January, 1901, to July, 1906." London: By the 
Committee. The above is a short account of the work of the Com- 
mittee from its inception to July 31st last, together with a list of 
the members serving on the committees, and a list of the 
publications and templates issued. The number of committees has 
gradually grown from the original single committee formed by the 
Institution of Civil Engineers to 35 sectional committees and sub- 
committees, the whole work being now supported by the five 
leading technical societies. The Committee is also receiving the 
support of H.M. Government, and there are serving on the 
different committees official representatives from most of the 
technical societies and trade associations of the country. 


Smoke Abatement Exhibition.— Among the interesting 
exhibits shown at the Royal Horticultural Society’s Hall, Vincent 
Square, Westminster, by the Royal Sanitary Institute in conjunc- 
tion with the Smoke Abatement Society, is that of Messrs. Ep. 
Bennis & Co., Lrp., Little Hulton, Bolton. 

One of their newest things is a fine model of the “ Bennis and 
Miller-Bennett” improved smokeless chain grate stoker. This 
machine is specially applicable for furnaces of steam boilers refuse 
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destructors, and like purposes. The top surface of the chain grate 
remains continuous across the junction of each pair of links, and 
there is no opening at the énd of the links into which ashes or 
clinker can fall, or an excessive quantity of air gain admission, even 
atthe ends where the chain grate passes overtherevolving drums. 'The 
importance of this improvement can scarcely be overrated. The fuel 
is fed over the whole width of the grate, and the depth of the fire 
regulated by raising or lowering the fire doors by means of a hand- 
wheel. These doors open outwards as in ordinary hand-firing. An 
improved arrangement of the fire bars enables the whole of the 
back end of the furnace to be used asa cooling place for the clinkers. 
The dumping bar is placed at the back end of the grate, thereby 
removing it from the intense heat of the furnace and affording 
extra grate area. It should be mentioned that the patentees claim 
that a very small percentage of coal is lost between the bars as 
compared with other chain grates, and this is practically confined 
to dust. : We are informed that excellent results have been obtained 


with this grate at the Kensington and Notting Hill electricity , 


works, where it may be seen in operation, and orders have already 
been placed by leading firms, electric light and power stations, &c., 
with Messrs. Bennis, who are the exclusive manufacturers. 
' A second exhibit shown by this firm consists of the ''Bennis" 
patent stoker and compressed air furnace, which is shown applied 
to a Cornish boiler, and is in active operation. The coal is supplied 
to the fire intermittently in very small quantities, and each time to 
a different part of the fire; the amount of. feed is controlled by a 
simple adjustable cam on the right-hand side of each stoker. The 
self-cleaning furnace shown is of the “ Bennis " patent compressed 
air type, by which the supply of air is exactly adjusted to. the 
evaporative requirements of the boiler. The furnace is entirely 
self-cleaning, and is so arranged that the wearing parts are prac- 
tically “ everlasting.” 

The third exhibit shown on this stand (No. 21) is the well-known 
“ Darling " calorimeter, which is claimed to be extremely simple, 
giving very accurate results. 


Whist Drive.—The staff of Messrs. Veritys, Man- 
chester, together with friends, had a very enjoyable evening on 
Saturday last, when a whist drive was held at the Exeter Restaurant, 
Manchester. The drive consisted of two series of games with an 
interval for refreshments and the. greatest interest was taken in 
the various scores, excitement running high. The evening was 
brought to a close somewhere about 11 p.m., after prizes had been 
given and a few short speeches made. We hear that it is likely 
that other drives will follow at an early date. The chair was taken by 
Mr. W. M. Landon, in the absence of Mr. M. B. Cotterell, director. 


Annual Dinner.—On Saturday last the members of the 


Robertson Private.Fire Brigade held their second annual dinner 
at the Brook Green Hotel. Mr. Wilson, the works manager, was 
in the chair, and Mr. Driver, the assistant mánager and super- 
intendent of the fire brigade, occupied the vice-chair. After dinner, 
the evening's entertainment took the form of a smoking concert, 
during which several toasts were proposed. Mr. Wilson, speaking 
on behalf of the firm, said that the members of the fire brigade 
should be proud of the position which they held, as they were 
recognised by the firm to be the most trusted of their employés, as, 
in the event of any outbreak of fire occurring, the primary respon- 
sibility of checking the fire rested with these men. At the same 
time, he reminded them that their duty was not to supersede the 
London Fire Brigade, but to render first aid until their arrival. 
Remarking on their success this year at the London Private Fire 
Brigade Competition, he thought that they missed carrying off the 
championship cup through their over-confidence, although ‘they 
were to be congratulated on taking away one first prize and two 
second prizes. Mr. Driver replied on behalf of the members of the 
fire brigade, regretting that they had not succeeded in carrying off 
the cup this year, but they would make sure of doing so next year. 
Mr. Rushforth, of Merry weather's, chairman of the London Private 
Fire Brigades Association, replied on behalf of the visitors. 


Brush Contracts.—The following contracts have been 
booked by the BrusH ELECTRICAL ENGINEERING Co., LTD. :— 


Manchester Corporation.—20 four-wheel tramcar trucks. 


trucks. South Wales Government (Traction Department). —Four type AA, 


New Plymouth (N.Z.).—75-kw. three-phase alternate- current generator. 


E.C.C. Hospital Fund,—The employés of the ELECTRIC 
CONSTRUCTION Co., Lro., Wolverhampton, have, during the year, 
contributed £155 10s. Ad. to the local hospitals. 


Catalogues and Lists.—Messrs. ELLIOTT BROS., 
Lewisham, S.E.—Pamphlet describing and illustrating their new 
network ohmmeter (Groves's patent). 

WonTHINGTON PuMP Co., Lro., 153, Queen Victoria Street, E.C. 
—Leaflet No. 107. A well- illustrated 12 pp. pamphlet fully detail- 
ing with diagrams and tables of sizes and code words, their 
exhaust steam oil separators; also showing steam and electric- 
driven oil pumps and exhaust heads. 

Messrs. R. W. BLACKWELL & Co., Lro., City Road, E.C.—Three 
newlists. Section 14 for addition to their Tecently- -issued catalogue 
No. 59 relating to circuit-breakers. Also a new catalogue, No. 81, 
entitled “ Electric Transmission Lines : High and Low Tension,” in 
which are given prices and particulars and useful line diagrams of the 
firm's standard porcelain and’ brownware insulators, pins, brackets, 
straps, &c., for overhead transmission work. Suitable tools for use 
on electric power lines are further particularised. Messrs. Black- 
well are specialista in overhead transmission, and are paying parti- 
cular attention to porcelain and brownware insulators, of which, 
. we understand, they hold large stocks. 'The catalogue should 
prove interesting to engineers connected with the work of modern 


electrical power distribution. Illustrated leaflet deseribing their 
improved air-gap pattern section. insulator, which is fitted with 
“ Aetna” insulation. ‘This is a new ‘tHe recently taken up by the 
firm. TRD 

Mr. JAMES FERGUSON, Pollokshaws, "Glasgow;— Illustrated cir- 
cular describing the Glasgow arc lamp atarter,:of: which we gave full 


particulars last week. 

Messrs. FERRANTI, LmD. . Hollinwood. — Catalogue No. 53, 
giving prices of single-pole, double-throw, quick-break knife 
switches. 

STURTEVANT ENGINEERING Co., Ltp., London, E.C.—New Sec- 
tional Catalogue No. 43, illustrating and describing the Sturtevant 
“steel plate" fans. These fans have been expressly designed for 
handling large volumes of air with the least expenditure of power, 
and are particularly adapted for such purposes as ventilating, 
drying, boiler draught, &c. The true test of a fan’s efficiency is not 
simply its volumetric capacity against no resistance, but its 
volumetric capacity per horse-power when working against a 
specified resistance. A small fan run at high speed, although pos- 
sibly cheaper in first cost, may easily require 50 per cent. more 
power than a larger fan run at a' slower speed would take to do the 
same work. This 48 pp. catalogue, which is very fully illustrated, 
is ifitended for insertion in the special expanding cover circulated 


. by the company a short time ago. 


The LAHMEYER ErLEcTRICAL Co., Lro., London,—New card list 
giving prices of the company’s new. type of single-phase motors, 
slip-ring and squirrel-cage, 50 cycles. The machines are all fitted 
with patent ball bearings. | 


Brockie-Pell Arc Lamps.—Messrs. Duncan Watson 
and Co. have placed with the BRockrg-PEeLL Arc Lamp, LTD., an 
order for 300 of their new single enclosed arc lamps to be used for 
fea one of the largest drapery establishments in the West 

nd 


LIGHTING AND POWER. NOTES. 


Accrington.—The T.C. has by a large majority M 
a proposal that the Corporation electricity department should do 
its own wiring, instead of placing the work out to contract. 


Australia.—BarMArN (N.S.W.).—The work of sub- 
stituting electricity forgas in the lighting of the streets i is shortly to 
be commenced. The offer of Messrs. Kenway & Co. to light the 
borough with electricity, to provide motive power, and to remove 
and destroy all garbage, has been approved by the Council, and 
an agreement entered into. 


Birmingham.—The City Council has approved of the . 
reduction in the scale of charges for energy, recommended by the - 
Electricity Committee, the same to take effect a8 from January 1st 
next. 


Boston.—The T.C. lins rejected a recommendation from 
the Lighting Committee that the Council should proceed to carry 
out the E.L. arder, an amendment that the Committee should make 
the best terms possible with any company seeking to obtain a prov, 
order being carried by 14 votes to 6. 


Brandon.—The U.D.C. has decided not to consent to 
the application for a prov. order for E.L. being made by the County 
of Durham Electric Power Distribution Co., but will not go to any 
expense in opposing it. 


Bridlington.—On the 6th inst. an accident occurred at 
the municipal electricity works, the town being in darkness during 
part of the evening. . A Yorkshire paper states that a fire broke out 
behind the main switchboard, the back of which was wrecked, and 
that the damage done may amount to over £100. 


Brighton.—An inquiry by the L.G.B. was opened at the 
Town Hall on the 12th inst., respecting an application by the T.C. 
to borrow £38,500 for the purposes of the electric lighting under- 
taking, and £5,909 for a site and buildings for a new sub-station. 
The inquiry was continued on the 13th. 


Canada.—MoNxTREAL.—The lighting contract entered 
into with the Montreal Light, Heat, and Power Co. in 1901, called 
for a gradual reduction in the price of street lighting. From 
January 1st, 1906, the price for lighting the street lamps will be 
$60 a year, ‘while for the current year the average price is $8982. 
At the present time Montreal has 1,455 arc lamps, 90 65-c.P. lamps, 
310 32-c.P. lamps, and 380 gas jets. 


Clacton-on-Sea.—The U.D.C. has accepted tenders, 
amounting to £11,472, for carrying out a scheme for lighting the 
Front and other principal thoroughfares by electricity. 


Continental Notes,—GERMANY.—An electricity works 
is to be erected at Lobsen (Posen). 

IraLy.—It is proposed to put down a hydro-electric power plant 
on the River Aso, at Carassai, Ascoli, and application for power to 
do so has been made. 


Crediton.—In regard to the resolution approving of the 

roposal of the Crediton Gas Co. to supply the town with electric 

Fight, the U D.C. has resolved to oppose the application of the gas 
company, and to support Messrs. Christy & Co.’s application. 
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Cannock and Hednesford.—Last week a report by the 
E.L. Committee was submitted to the Council on an experimental 
scheme, involving an expenditure of £3,000, by which it was pro- 
posed to light a compulsory area in the centre of Cannock. A 
petition was presented from the Hednesford Tradesmen's Associa- 
tion protesting against the scheme. A similar petition was signed by a 
large number of Cannock ratepayers. After some explanation of 
the scheme had been given, however, the report was adopted. 


Darlington,—It was stated at a meeting of the T.C. on 
December 6th, that the net loss on the electricity and tramway 
undertakings for the past year amounted to £1,400. This, however, 
did not include any allowance for depreciation. 


Dublin.—A L.G.B. inquiry was held on 5th inst. into 
an application made by the Corporation for sanction to a loan of 
£100,000 for extending the electric lighting works. 

The inquiry was resumed on the 7th inst., when Mr. Ruddle 
explained that it is necessary to install new boilers at the Pigeon 
House station, and to lay new mains. The engineer, we gather 
from a local report, stated that the Corporation is required by the 
Home Otice to improve the safety of the switchgear. It is neces- 
sary and more economical to make the proposed alterations in -the 
sub-stations in the old area, in view of the proposal to make the 
mains suitable for three-phase current. A question elicited the 
fact that if there was time the existing boilers, which are in various 
conditions, could be improved in efficiency. They were in the 
highest state of efficiency when put in, but require overhauling. 
The inquiry was further adjourned. 


Dumfries, — The  India-Rubber, Gutta-Percha and 
Telegraph Works Co. is to take over the Council’s prov. order, pay- 
ing £700 for initial outlay, a rent of £100 yearly for the site 
and £30 to cover the cost of inspection. The Council is to have the 
option of purchasing the works on payment of the capital expendi- 
ture and a premium of 25 per cent. 


Eastbourne.—The T.C. has decided to make a reduction 
of id. per unit, in the present price of 54d. for electricity sup- 
plied to private arc lamps used outside consumers’ premises. 


Erith.—The U.D.C. has decided to reduce the price of 
energy for power and heating as follows, as from March 31st 
next:—-Up to 1,500 units per month, 2d. per unit; from 1,500 to 
3,000, 17d. ; beyond, 11d. 


Gomersal.—The U.D.C. on December 7th considered an 
application from the Electrical Distribution Co., asking for the 
Council's consent to the application for a prov. order for E.L. The 
company offered to fix the maximum charge for energy at 6d. per 
unit instead. of at 8d., to pay the Council's reasonable costs in the 
matter, and to provide a supply at the earliest date. The Council 
decided to take no action either way in the matter. 


Malesowen.—The U.D.C. bas received a letter from the 
B. of T. in reference to the E.L. order which was obtained in 1899, 
and had since been extended. The Couneil replied asking the 
Board not to revoke the order, and stating that it is negotiating 
with the Empire E.L. and P. Co. 


Heston-Isleworth.—A  L.G.B. inquiry was held at 
Hounslow on 8th inst. into the application of the U.D.C. for 
sanction to a loan of £11,500 for E.L. extensions. 


Higham Ferrers.—The T.C. has decided to confer with 
the County of Northampton Electric Power and Traction Co., who 
are applying for a prov. order for E.L., respecting terms for the 
supply of energy, &c. 


Hipperholme.—The E.L. Committee of the U.D.C. has 
decided to circularise the ratepayers with the object of ascertaining 
the number of prespective users of energy. 


Hythe aud Sandgate (Kent).—The Folkestone E.L. 
Co. is promoting a Bill, as the result of the law suit, Sudbury Cor- 
poration v. The Empire E.L. and Power Co., with the object of 
making the transfer of the Hythe and Sandgate E.L. Orders legal ; 
these Orders, which have been taken over by the company, not con- 
taining any clause authorising the transfer. 


India.—CaLcvrTA.—The Calcutta Port Commissioners 
are making special arrangement for lighting the new landing stage 
at Chandpal Ghat. Electric lights are to be installed on the pon- 
toons and bridges, &c., in the buildings. The Commissioners are erect- 
ing their own generating plant at the jetties, but it will not be 
ready before April. In the meantime energy is to be purchased 
from the E.L. and Power Co. 


Inverness.—The North of Scotland Electric Light and 
Power Co. opened an electrical exhibition in the Music Hall on 
7th inst. The exhibition will last a fortnight. 


Larne.—The U.D.C. has received revised tenders for the 


lighting of the town. The E.L. tender was £450 per annum for a 
term of three years, and the Larne Cas Co. tendered at £300 for 
winter lighting and 12s, 6d. per lamp for summer lighting, exclu- 
sive of the provision of mantles. The Council has accepted the 
tender of the E.L. Co. 


Llanelly.—With a view to lighting some of the streets 
by electricity early next year, the U.D.C. proposes to give the gas 
couipany notice to terminate its agreement. 


London.—H AckNEY.—The boiler plant at the electricity 
works is to be equipped with the chain-grate air-seal. ; 

The costs of opposing the electric Bower Bills in Parliament last 
session, amounting to £1,845, are to be charged to the electric 
lighting reserve fund. 

BaTTERSEA.—The Lighting Committee of the B.C. has decided 
that the charges for meter rents shall be altered as follows:—If any 
consumer's quarterly account amounts to less than 12s., a meter rent 
of 3s. be charged; exceeding 12s., but be less than 15s., such sum 
shall be charged for rent as will bring the total up to 15s., no meter 
rent to be charged to consumers whose quarterly accounts exceed 
15s. If more than one meter is fixed on a consumer's premises, 
the above conditions shall apply separately in respect of each 
meter. In reference to the agreement entered into with the 
County of London Electric Supply Co. relative to the supply of 
energy in areas transferred under the provisions of the London 
E.L. Areas Act, 1904, the amount to be paid to the company 


is £595. 


L.C.C.— The question of some of the London Supply companies 
providing testing stations for the Council's inspectors of electrical 
energy, was brought up by the Highways Committee. It was 
suggested that a notice should be served on the County of London 
Co. to provide such stations for the convenience of the L.C.C. to 
test the supply. 

The Bill which the Councilis promoting for powers to supply 
electricity in bulk, and which has been framed on the basis of the 
Council co-operating with existing local authorities, will be 
supported by Sir W. H. Preece, Mr. Robt. Hammond and Mr. John 
F. C. Snell, as expert witnesses. ‘The scheme contemplates using 
the temporary surplus of energy from the Council's Greenwich 
station during the early stages, as the 34,000 kw. of plant to be there 
installed, will not be all required for tramway purposes for some 
five or six years. In the meantime another generating station of 
80,000-x w. capacity is proposed, on the riverside at Battersea, near 
the Grosvenor Road railway bridge. The site comprises 15 acres, 
and belongs to the Metropolitan Water Board ; its estimated cost 
is £120,000, and any portion of it not required for bulk supply 
purposes will be utilised for the tramways. The station will be 
put up in sections, and two of the latter (40,000 Kw.) are proposed 
as the first installment. While the temporary supply is being given 
for bulk purposes from Greenwich, it is proposed to charge the 
undertaking with the average cost, including a proper proportion of 
the capital charges, and, as soon as the Battersea station is running, 
it willalso be used for tramway purposes. 'The majority of the 
existing and proposed tramways sub-stations will be available as 
bulk supply centres, which it is proposed shall be linked up to the 


Greenwich station by the bulk supply undertaking. It is pointed 


out that, in comparison with other schemes, this one restricts the 
right of breaking up streets to the public authority. 

The provisions of the draft Bill define the area of supply as 
387 sq. miles, including 117 in the County of London and 
270 sq. miles of the surrounding area. Powers are sought to enable 
the Council to supply (a) to authorised distributors, (5) to railways, 
tramways, canals, docks, waterworks, and similar undertakings for 
use within, and partly within and without, the area. The Council 
is not to supply for use wholly within any &rea where an authorised 
concern is giving a general supply, without the latter's consent. 
Other clauses relate to the erection of a generating station, the co- 
working with the tramways undertaking, revision of prices, and 
sundry financial matters. The capital expenditure is estimated at 
24 millions, spread over 7 ycars to 1913. The amounts required in 
the first three years are estimated at (1907) £355,000, (1908) £545,000, 
and (1909) £449,000. It is suggested that the Council's bulk under- 
taking will reduce the borrowings (from the L.C.C.) of the Borough 
Councils for their undertakings, but that the extra cost of trans- 
mission for the large scheme would to some extent neutralise any 
saving thus effected; the important saving would be in working 
expenses. 

IsnicGTON.—The Lighting Committee has proposed to the T.C, 
an expenditure of £21,011 for the E.L. extensions. It was pro- 
posed that the arc lighting should be substituted for gas lighting in 
about 15 miles of streets. The number of new arcs would be about 
245, and they would displace 714 incandescent gas lamps. In view, 
however, of the present discussion on London E.L. and power 
supply, the B.C. has declined to sanction any further large capital 
expenditure. 

ST. Panckgs.—The B.C., in seeking powers in the next session of 
Parliament to extend its electricity undertaking, desires exemption in 
respect of all lands used in connection with electricity and dust 
destructor works, from “all indictments, actions and other pro- 
ceedings for nuisances.” Would the B.C. agree to a private com- 
pany’s Bill containing such a clause ? 

HAMPSTEAD.—'To provide for the increased load expected next 
wintcr, the B.C. has resolved that the output shall be increased by 
altering two of the Ferranti sets to run in parallel with the other 
plant, at a cost of £600 per set, the work to be executed by Messrs. 
Musgrave & Sons, of Bolton. The cost isto be paid out of the reserve 
fund or revenue. The price for energy for motors is to be reduced 
from 2d. to 1d. per unit, with a minimum charge of £1 per quarter 
per kw. installed, or, at the option of the consumer, to 14d. per unit 
without a minimum charge. It was also decided to reduce the 
charge for current for heating from 2d. to 14d. per unit. 


Macclesfield.— The B. of T. has approved of the 
system of electrical supply submitted by the T.C., and the latter 
on December 6th, decided to place before the B. of T. plans of the 
E.L. station. A loan of £250, to cover the cost of obtaining an 
E.L. Order, 1901, has been applied for. 

Messrs. Foote & Milne, Ltd., have intimated that they are 
applying for a prov. order for E.L. 
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Middlesbrough,—The E.I. Committee of the T.C. has 
refused the application of the Cleveland and South Durham Elec- 
tric Power Supply Co. for permission to supply enérgy for power 
to three firms in the borough, on the ground that the Corporation 
was already supplying power on reasonable terms, 


Pontefract.—The T.C. on December 6th decided by 
13 votes to 7 to oppose the application of the Electrical Distribu- 
tion of Yorkshire, Ltd.; for E.L. powers, owing to the West York- 
shire Electric Supply Co. already possessing powers to supply in 
bulk. 

Rhymney.—4A syndicate which had given notice of 
` intention to apply to the B. of T. for a prov. order for E.L., has 
informed the U.D.C. that it has abandoned the scheme for the 
coming session of Parliament. 


Salford.—Mr. C. D. Taite, the Salford Corporation electrical 
engineer, stated at the annual staff dinner on Saturday last, that in 
a year the Salford electricity undertaking had risen from fifth to 
second place among similar municipal undertakings of the country. 
The coal cost was the lowest in the country, i.e., 194d. per unit ; 
the works costs amounted to '486d. ; and the total costs, including 
interest and sinking fund, was 1:544d. per unit. The number of units 
sold during the past year amounted to 9,002,310. A maximum 
load of 3,600 Kw. was recorded. ‘The load factor worked out 
at 28:5. The H.r. of private motors connected at March last 
amounted to 2,817. 


South Africa.—^rwoN's Town.—The ratepayers re- 
cently held a meeting to consider the town lighting question. At 
present it is carried out by 61 oil lamps, at a cost of £230 per 
annum. The Pioneer Gas Lighting Co. offers to erect 75 lamps and 
light the town at a cost of £9 each per annum. The consulting 
electrical engineer of Cape Town has alse introduced the question 
of electric lighting, and the matter has been postponed to consider 
his suggestions. 

CAPE Town.—The lighting of Hall's American Hippodrome has 
been carried out by Messrs. Green & Trevett, of Cape Town, who 
have installed 28 arcs, 9 200-c.P. and 179 16-c.p. incandescent lamps. 
The whole of the wiring is carried out by overhead wires run on 
iron poles, the Hippodrome being a temporary erection only. 

EMBABAAN (SWAZILAND). — A new electric hoist and pumping 
gear was formally started yesterday at the Forbes Main Reef Mine, 
by Mrs. Enraght Moony, the wife of the resident engineer. The 
machinery is intended to facilitate the work of sinking the new 
incline shaft on the Reef. 


Seuth Shields.— The number of units sold during the 
past quarter was 138,086 against 137,250 for the corresponding 
period last year, but there is a reduction in revenue of £236, the 
average price obtained being 4°22d. as compared with 4°71d. per unit 
in the same period of 1904. 


Southwick-on-Wear.—The U.D.C. is considering the 
question of lighting the main thoroughfares by electricity, and it 
has been proposed that the County of Durham, Electrical Power 
Distrjbution Co. should erect lamps and supply energy. 


Standish.—The B. of T. has informed the U.D.C. that 
consideration of the question of revoking the E.L. order has been 
deferred for a year. 


Taunton.—On December 6th a L.G.B. inquiry was held 
into the Corporation's application for a loan of £4,844 for E.L. pur- 
poses. It was explained by the town clerk during the course of the 
inquiry that as a result of the 11 years’ working of the undertaking by 
the Corporation, £1,270 had been repaid to the rates, in respect of 
£1,775 contributed by the rates during the first four years of 
working. Continuiug, a Somerset paper gives the clerk credit for 
having stated that £10,904 was repaid by sinking fund “ recog- 
nised by the board as in lieu of depreciation”; £2,048 had been 
set aside to reserve and meter funds. A local councillor 
endeavoured to point out to the Inspector the desirability. of pro- 
viding for depreciation, but apparently his colleagues did not hold 
the same views. | 

Tiverton,—The T.C. has decided to present to the 
L.G.B. its objections to the cancelling of its E.L. order, and its 
objections to. granting an order to the National Provincial Elec- 
tricity Co. 


Torquay.—The T.C. has decided to apply to the L.G.B.. 


for £800 for extending the distributing mains; £1,000 for extension 
of condensing plant; and £260 for the installation of de-oiling 
plant. 


Tredegar.—The 1901 E.L. order has been revoked by 
the B. of T. 


Tunbridge Wells.—The T.C. has decided to adopt an 
optional double tariff for the supply of energy, the charges being 
2d. per unit for energy supplied between midnight and dark, 
and 6d. per unit at other times, with rent for an additional meter. 


Uxbridge.—The Steel Barrel Co., Ltd., officially opened 
its new works at Uxbridge on the 6th inst. An interesting 
feature in connection with the company's new plant is the adoption 
of electricity for welding purposes, under which process the com- 
pany can turn out 200 steel barrels a day. 


West Ham.—The engineer, Mr. A. H. Seabrook, has 
recommended the installation of four more chain-grate stokers and 
a total of eight by November {next. The Council has adopted the 
recommendation. In regard to,the hiring of motors, consumers pay 


- deliveries is bound to affect the decision of the Commission. 


a fixed rental per annum, based on the horse-power (and not. the 
price of the motor) plus a fiat rate of 2d. per unit for all energy 
used. This price, being in some cases prohibitive, and considerably 
higher than the rate of charge for power supply to other consumers, 
alterationg have been made so that in future the charges are to be 
15 per cent. per annum on the cost of the motor, and a supply of 
energy at the ordinary power rate. 


Westhoughton.—The U.D.C. has approved of an agree- 
ment with the Lancashire Electric Power Co. for the establishment 
of an electricity supply. The Council ie to provide £5,000, and will 
have the option of purchase at the end of 7, 10 and 14 years; for 
public lighting, energy is to be sold at 24d. per unit. 


Whitetield—The U.D.C, is asking Bury, Salford, 
Radcliffe, and the Lancashire Electric Power Co. for terms for a 
supply of electricity to the town. 


Wolverhampton.—A sum of £700 is about to be 
expended on the installation of further E.L, cables. 


—— 


TRAMWAY AND RAILWAY NOTES. 


Ayr.—The T.C. has decided to appoint a Committee to 
report as to the advisability of extending the tramway system 
through Hawkhill to Whitletts. 


Birkenhead.—The Watch Committee of Birkenhead 
recently licensed four motor-omnibuses, which have been provided 
by the Mersey Railway Co., to be run as feeders to the’ railway, 
which includes the Mersey Tunnel service between Liverpool and 
Birkenhead. The action of the Watch Committee gave rise to a 
long and warm discussion at the monthly meeting of the Birken- 
head T.C. last week, the opposition being based on the assumed 
competition of the ’buses with the electric tramways, which are 
owned by the Corporation, in Birkenhead, which competition, it 
was affirmed, might mean the fixing of a 1d. rate on the town. The 


action of the Watch Committee was ultimately sustained. The 


four motor-'buses commenced to run on Saturday; they have cost 
about £900 each, and will run between the central station and the 
higher parts of Birkenhead to the west and south-west of the 
town, in districts which are served by the electric tramways. The 
tramcars run to the ferry, and so feed the boat service across the 
river. The aim of the railway company is to secure much of 
the traffic which has hitherto been done by the ferry steamers. 


Brierley Hill.—At a recent conference with the Bir- 
mingham and Midland Tramways Joint Committee, in which one 
of the things asked for by the U.D.C. was a circular route between 
Brierley Hill and Kingswinford, Mr. Lycett, managing director of 
the company, said the company appreciated the advantage of a 
circular route when the line was laid down, and powers were then 
applied for, but the attitude of the Council being then one of 
opposition, the company gave up the project. The company were 
now powerless to do anything, as the Dudley Corporation was 
determined to take over the tramways in that borough. With 
regard to 4d. stages, the experience of the company was against 
these being given. As regarded overlapping stages, the company 
might be able to meet the wishes of the deputation. 


Cardiff.—Last week an actión was heard at Cardiff 
County Court in respect of a claim against the Corporation on 
account of injuries sustained by a child named E. M. Coakley, who 
was knocked down by an electric car in September. The jury 
returned a verdict for £50, the amount claimed by the plaintiff. 


Clydebank, — Following a communication from the 
B. of T., the T.C. has decided to oppose any suggestion on the part 
of the Glasgow Tramways Committee for a 16-mile maximum specd 
of the cars on Dumbarton Road, demanding that in all parts of the 
burgh the maximum speed should not exceed 12 miles an hour. 


Continental  Notes,—lIraALY.— The Public Works 
Department have given favourable consideration to the project for 
a funicular railway, worked electrically, from the seashore near . 
Capri to Anacapri. The length of the inclined plane is 660 metres, 
and the difference in levels 15973 metres; the maximum gradient 
is 48 per cent. 

SWITZERLAND. -The Swiss Commissioners appointed to examine 
existing electric railways with the view of adopting electric traction 
in the Simplon tunnel have now returned. At a recent interview 
one of the members informed our correspondent that the com- 
mission was very favourably disposed to the adoption of the three- 
phase traction, as exemplified on the Valtellina road in Northern : 
Italy. It appears that Messrs. Ganz & Co. and the Brown, Boveri 
firm could offer very favourable deliveries of three-phase loco- 
motives and material, and as the inauguration of the Simplon will - 
most probably take place in May or June next, the question of: 
It was . 
further stated that if good offers of direct current material were 
forthcoming they would receive favourable consideration, the direct 
current system being in every way suitable to the proposed 
installation. It is believed that the larger German firms are pre- 
paring a very tempting offer.on these lines. It will be seen that 
this statement differs in some respects from the particulars given 
in our issue of the 1st inst. 

A law is in preparation, to be placed before the Swiss Federal 
Council, with the objecting of forbidding the sale to districts owt? 
side of Swiss territory, of electrical energy generated from the 
mountain falls and torrents. It is considered that the principle 
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involved in this case was raised because of a recent discussion in 
the Council wherein it was stated that all the available sources of 
energy would be required to-supply the Swiss railway system, 
whenever the lines were electrified on a large scale. The time is not 
considered to be very far distant when these demands will be made, 
and the prescnt is a meastre of precaution to safeguard Swiss 
interests in regard to contracts for the supply of energy abroad. 

FRANCE.—There have been running on Paris streets for the past 
few months, a number of motor-omnibuses of various types and of 
the principal French makes, but the 'buses have been loaded with 
sandbags in lieu of passengers, and the tests have been very 
cautiously undertaken by the Compagnie Générale des Omnibus, 
which has at length stated its intention of commencing in the 
Spring of 1906, a number of lines of motor-’buses. Among the 
"buses to be represented will be those with engines operated by 
petroleum, alcohol and (Serpollet) steam. There will also be a 
line of buses supplied by the Kri¢ger firm, driven by their petrol- 
electric combination. The engine is flexibly coupled to a 24 or 
30-xw. generator, (from which power is transmitted to the two 
12-H.P. motors geared to the rear wheels of the ’bus. Owing to the 
success attending this type of "bus at the recent trials on French 
roads, it is expected that these petrol-electric machines will give a 
good showing. a | 

The Cie. des Chemins de fer du Sud has obtained a concession for 
the installation of electric tramways at Grasse. It is expected that 
the necessary official authorisation will shortly be given to put the 
work in hand, and the concession-bolders are anxious to commence 
service within a year after this authorisation. 

The P.L.M. Railway Co. are actively continuing the schéme for 
tbe electrification .of their Cannes-Vintimille line, and in view of 
the successful tests made on the rectifier designed by their chief 
electrical engineer, will shortly be looking round for constructors. 
It is thought that the Westinghouse Co., who have large works at 
Havre, may undertake the construction of this apparatus, and, 
perhaps, also the traction material. 

Norway.—According to the Elektroteknisk Tidsskrift (Chris- 
tiania), a new electric railway is to be constructed between Chris- 
tiania and Sandviken. The railway is to be of 1:435 metres gauge, 
the central lines of the tracks being 4 metres distant and the rails 
29°76 kg. in weight per metre. _The maximum gradient is 1 in 50, and 
the minimum radius of curves 200 metres. Motor-cars having a speed 
of 60 kilometres and more per hour are to be used. The journey 
from Christiania to Sandviken is to be completed in 214 minutes, 
corresponding to an average speed of 374 kilometres per hour, in- 
clusive of stoppages. One hundred and twelve trains are to be run 
each day. Electrical energy will be supplied from a special power 
station near Hovik or Lysaker, or from the municipal electrical 
works. The cost of construction is estimated at 1,770,065 kronor, 
inclusive of the cost of land purchase, rolling stock, line, and 
electrical plant. 

SwEDEN.— With reference to the proposed electrification of the 
Swedish State Railway system, the Elektrotcknisk Tidsskrift reporta 
that experiments have for some time been carried out on the Vürta 
railway, with good results. In June last the first electric locomotive 
(American make) of relatively small size was introduced. Another 
locomotive from Berlin was introduced in September, in addition 
to several motor-cars manufactured at the Swedish State Railway 
workshops in Tomteboda. As soon as the electric railway to Jürfva 
has been completed and connected to the capital, electric trains 
will be used. The electric conductors and track have been com- 
pleted as far as Virta. The work is being continued on the Tomte- 
boda-Jarfva section, and next year the railway is to be continued as 
far as Stockholm Central Station. , 


Croydon.—On Monday the Borough Council had before 
ita recommendation of the Tramways Committee that the offer 
of the British Election Traction Co., Ltd., for a fresh lease of the 
system should not be accepted. The company offered to increase 
the yearly payment upon the capital expended by the Corporation 
from 64 to 7 per cent., and to increase the amount contributed 
towards road repairs. These two items would represent an increase 
of about £3,000 per annum on what has hitherto been paid. Further, 
the company offered to give the Corporation 25 per cent. of the net 
profits, in addition to the 7 per cent. already spoken of, and to 
allow the books and accounts to be open for inspection for ascer- 
taining the amount due. The proposed new lease was for 21 years, 
determinable at seven or fourteen years on six months’ notice on 
either side. In the discussion it transpired that the offer was 
tantamount to an extra contribution of about £4,000 a year. On 
the other hand, the lease proposed a continuance of the supply by 
the Corporation to the company of electrical energy at 2d. per unit. 

The Council unanimously agreed to refuse the company’s offer ; 
but it was fully understood that this decision did not imply that the 
Corporation had accepted the principle of taking over the entire 
control of the tramways. At present it ig very strongly inclined to 
do so, but a definite vote is in abeyance in anticipation of a further 
offer from the company. The Tramways Committee’s report also 
contained a recommendation that proceedings should be taken 
against the B.E.T. Co. for the recovery of £3,000 in connection with 
the temporary leasing of the short length of line just completed at 
South Norwood, over which the dispute has been so prolonged. 
The completed line has been unused, because the company refused to 
accept the lease, an act which would at once involve them in this 
sum of £3,000 towards bridge improvements, and this with the 
knowledge that their tenure of the line for more than six months is 
very doubttul. But on Monday evening, when the Council was 
about to discuss the life or death of the company as far as Croydon 
was concerned, a letter arrived during the proceedings from Mr. 
Cbarles H. Dade, secretary, which stated that in order to avoid any 
undesirable friction with the Corporation, and consequent indon-' 


venience to the public, the B.E.T. were now prepared to accept the 
lease of Tramway No. 20, and to work the line thereunder at the 


earliest possible date. r 


Dundee.—The. Dundee, Broughty and Monifieth tram- 
way will be in operation this week. The contracting company is 
liable to the penalty of £100 per weck from the 5th inst., and work 
is being pushed forward rapidly. A temporary iron chimney has 
been erected at the generating station to save time, but à brick one 
will be substituted later. 


East Ham.—At the meeting of the T.C. on Tuesday a 
letter was received from the North Metropolitan Tramways Co. 
stating that they were prepared to accept £25,000 for their lines and 
depót in the Romford Road, and to waive the question of the pur- 
chase of the cars and horses, provided the Council would undertake 
to complete the purchase by the 31st prox. It was resolved that an 
offer of a certain sum be made to the company for the undertaking. 


Folkestone, Hythe and New Romney.—The New 
Romney T.C. has requested the engineer of the proposed electric 
tramway scheme from Sandgate and Hythe to the town, to inter- 
view the Corporation and explain the scheme. "The promoters, if 
they obtain the powers sought for, will take over the horse tramway 
from Sandgate to Hythe, belonging to the South-Eastern and 
Chatham and Dover Railway Co., who will support the Bill. 

Hythe T.C. on December 8th had an interview with Mr. Stephen 
Sellon, the promoter of an electric tramway scheme from Folkestone 
to Hythe, and that gentleman offered for the Council's consent 
alone to give it £1,500, and another £1,000 if the Bill passed. 
He also undertook to pay a penalty of £1,000 if the construction of 
the work was not commenced within six months after the passing 
of the Bill, and added that in two years he would complete the 
whole line from Folkestone to Romney. Mr. Cownie, of the 
National Electric Construction Co., also attended, and, in reply to 
questions, said that no one could legally buy the Council's consent. 
The Council, before coming to any decision, decided to take the 
Parliamentary Agent's opinion on the point as to whether the 
Council could accept the £1,500 offered by Mr. Sellon for the 
Council's consent. 


Halesowen.—The U.D.C. has come to terms with the 
Empire Electric Lighting Co. respecting the transfer of the order 
obtained by the Council for the construction of light railways and 
the provision of electricity in the district. The company has 
agreed to apply fora prov. order amending the orders obtained by 
the Council, also for sanction to construct additional light railways, 
and to repay to the Council the money spent in securing orders. 


Hyde and Stockport.—^ scheme to enable the Stock- 
port Corporation to take over the whole of the electric car service 
between Hyde and Stockport is under consideration. For some 
time past the Oldham, Ashton and Hyde Tramways Co. have run 
cars through Hydeto Stockport, but the company intimated recently 
that the arrangement had resulted in a lossto them. The Highways 
Committee at Hyde has now invited the Stockport Corporation to 
provide a 15-minutes’ service of cars between the two towns for 
the six years commencing January Ist, 1906. 


Leeds.—A motor-omnibus service will shortly be estab- 
lished in the suburbs of Leeds in connection with the electric tram- 
ways. One ’bus, of 30 H.P., with accommodation for 34 passengers, 
has arrived and is undergoing official trials before turning it out for 
public use. It is proposed to put one ’bus on the Headingley, 
Launswood and Adel route and another to ply between the tram- 
way terminus at Lower Wortley and Farnley. 

The popularity of the covered-top tramears in Leeds has induced 
the Corporation to order covers for another 25 cars. Within a 


‘fortnight the work will be completed at the Corporation's depót in 
Kirkstall Road. The new covers will be a great improvement on 


those in existence, in regard to both space and ventilation, whilst a 
simpler method of raising and lowering the windows will be 
adopted. 


London.—The L.C.C. has resolved to approve the Tram- 
ways and Improvements Bill, 1906, relating to certain lines pro- 
moted in previous sessions and to the following new tramways:— 
(1) From the “ Plough,” Clapham, across Clapham Common and 
vid Clapham Common north side and Cedars Road, to Lavender 
Hil! tramways; (2) from Seven Sisters Road, viá Amhurst Park, 
to Clapton Common; (3) from Aldgate, viá the Tower Bridge 
northern approach, to a point near the Tower Bridge ; (4) from the 
Lea Bridge Road terminus, vid Lea Bridge Road, to Lower Clapton 
Road ; (5) from Tooting Broadway, vid Mitcham Road, to the 
county boundary near Tooting Junction Railway Station; (6) from 
High Street, Streatham, viá Streatham High Road, to the county 
boundary at Norbury, with down line viá Gleneldon Road, Bourne- 
vale Road and Stanthorpe Road; (7) from near the Marble Arch, 
vid Edgware Road, Maida Vale, and High Road, Kilburn, to the 
county boundary at Cricklewood; (8) junction lines between the 
tramways in East India Dock Road and Upper Clapton Common, 
and the proposed car-sheds at Poplar and Stamford Hill respec- 
tively ; (9) further diversion, vid Shardeloes Road, instead of along 
Malpas Road of the authorised tramways from Lewisham High 
Road to Forest Hill; (10) loop lines along Curtain Road and 
Harwar Street respectively, £s alternative routes to single line 
sections of existing tramways in Old Street and Kingsland Road. 
The total length of the proposed tramways included in the Bill is 
13 miles of double track and 12 miles of single line. 

The Highways Committee recently presented a report in relation 
to the reconstruction of the first group of the northern tramways at 
an estimated expenditure of £789,000. It was calculated that the 
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cost per mile of single track would amount to £31,888. After dis- 
cussion, a recommendation to proceed with the work was adopted. 

METROPOLITAN District Ratmway.— Many of the “ Cross- 
London" fares between this company's stations and the Metro- 
politan Co.’s “ Inner Circle" stations have been reduced to 4d. first- 
class and 2d, third-class for the single fare. Return fares are also 
` greatly reduced. 


Millerston, N.B.—The Tramways Committee of the 
Glasgow T.C. has under consideration a proposal to establish a 
motor-’bus service between the terminus at Cumbernauld Road and 
Millerston. 


Newcastle-on-Tyne.—The Corporation Tramways Com- 
mittee has under consideration a scheme for the extension of the 
tramways in the Heaton district, a very populous neighbourhood 
within the city boundary. 


South Laneashire.—We learn that the South Lancashire 
Electrical Tramways Co., which has been reorganised, is about to 
lay lines from Hindley, through Hart Common and Westhoughton 
to Deane, where they will join the Bolton Corporation's tramways. 
The lines will also be continued from Four Lane Ends through 
Walkden to Swinton, effecting a junction with the Salford Cor- 
poration’s system; also from Boothstown through Worsley to 
Winton, where the Salford lines will be reached again. The South 
Lancs. Co. will have nearly 100 miles of tramways, and will tap 
dozens of towns and industrial villages. 


Standish.—The U.D.C. has received notice that the 
Preston and Horwich Tramways Co. intend applying for powers to 
construct electric tramways in the town. 


Swindon.—The T.C. has received from the B.of T. 
sanction to borrow £2,550 for tramway purposes. 


West Ham.—The whole of the track work in connection 
with the tramway junction at Barking, Beckton and Hermit Roads 
has been completed and opened for traffic. The Leyton U.D.C. 
has decided to proceed with the acquisition of properties required 
in connection with the new tramway scheme, and the West Ham 
Council has decided to proceed with the construction of its part of 
the line concurrent with the work in Leyton. 


Wood Green.—On Wednesday last week the Turnpike 
Lane, Priory Road and Alexandra Palace route of the Metropolitan 
Electric Tramways was opened. Single-deck bogie-cars have been 
used, on account of the low bridges on the route. The first car was 
started by Bir Francis Cory-Wright, chairman of the County Council 
Light Railways Committee. 


TELEGRAPH AND TELEPHONE NOTES. 


——— 


Australia.—The Federal Senate has ratified the agree- 
ment concluded by the Commonwealth Government on June 8th, 
1903, with the Eastern Extension Co., conferring on the latter the 
right for a term of years to have special wires and to open offices 
apart from the Government telegraph stations, and bestowing certain 
other advantages. | 


Brighton.—In again refusing permission to the National 
Telephone Co. to place its wires underground—work which, 
as it was pointed out, would necessitate the expenditure of £8,000 
on unskilled labour, and thus solve the “unemployed” problem in 
Brighton for this winter—a committee of the T.C. expressed regret 
that the company should make the necessities of the unemployed 
an excuse for forwarding its own interests. We should like to 
know what the unemployed have to say to this. It is perfectly 
certain that if there had been no municipal telephone system in 
Brighton the permission would have had to be given; thus the 
unemployed are called upon to contribute £8,000 to the support of 
this municipal enterprise for the benefit of the small minority of 
the ratepayers who use the telephone. 


Ceylon.—It is reported that temporary arrangements 
have been made to enable the Colombo telephone service to be 
resumed, whilst the reconstruction of the Exchange and the erection 
of the new poles are carried out. 


France.—The postal authorities have decided to establish 
three new wireless telegraph stations, probably at Bizerta, Port 
Vendres, and Cherbourg. Like the two already existing at Por- 
querolles and Ushant, they will only be experimental. The resulte 
obtained up to now have been discouraging, and the authorities 
require to be satisfied as to the value of the system before giving it 
a permanent extension. i 


Italy.—The nationalisation of the Italian telephone 
service now seems about to be taken in hand. At the present 
time only the trunk lines are' in the possession of the Government, 
while the local telephone networks belong to various private com- 
panies, whose management is said to leave much to be desired on 
the part of telephone users. The Government is having prepared a 
Bill to authorise the State to take over the entire telephone system. 
It is expected that £320,000 will be required for this purpose, and 
a further sum of £40,000 will be needed for the provision of new 
telephone equipment. ; 


z. — cs 


London.—HackNEY.—The Works . Committee of the 
B.C. reported on Monday that it was very annoying to find that no 
sooner had the Mare Street widening works, which had been in 
hand for two years, been at last completed than it was immediately 
found necessary by a Government department (the Postal Tele- 
graphs) to serve notice for the breaking-up of the. paved footway 
almost from end to end. The Committee, under the circumstances, 
had decided that the Postmaster-General should be informed that the 
local authority withheld its consent for the present to the proposed 
works. | 


Mexico.—A report has been issued by the German 
Government on “Latin America in 1904,” which states that the 
receipts from telegraphs in 1904, in Mexico, were 10 per cent. in 
advance of the previous year's receipts, and that 1,500 kilometres 
of wire had been laid. Nine new telegraph offices were opened, 
and an underground cable 1,530 metres long was laid between 
Campeche and the terminus of the marine cable in the Gulf of 
Mexico. Wireless telegraphy had also been succesafully adopted. 
Great efforts were made to repair the damage done by the 
exceptionally long rainy season, and much was done to extend the 
telegraph systems in the centres of population. In Puebla an 
underground cable of 21 wires was laid to unite the chief tele- 
graph office with the outskirts of the town. Two telephone lines 
were erected in Sierra de Nacatete and in the harbour of Vera Cruz. 
In spite of the interruptions in the rainy season, 4 per cent. more 
telegrams were dispatched in 1904-5 than in the previous year. 


Russia.—The Morning Post correspondent in St. Peters- 
burg, on December 3rd, stated that the capital had been for the last 
three days in a state of semi-isolation as regarded not only foreign 
countries but also the greater part of the Empire. Even the tele- 
phone service to Moscow was interrupted. The Finland telegraph 
employés also struck, and closed the emergency channel The 
Moscow employés sent the following telegram to the strikers in 
other cities and towns in Russia:—'' All our demands are to be 
fulfilled. Continue the strike, and trust in victory. The prospects 
are good ; Witte agrees to everything, and only Durnovo opposes. 
Remain firm until further notice." The inland telegraph service 
was reopened on the 5th inst., and the Morning Post on the llth 
inst. stated that the telegraph was working between St. Petersburg, 
Moscow, Reval, Kieff, Kazan, Pskoff, Nijni Novgorod, Archangel 
and Narva, that many of the employés had resumed work, and it 
was believed the strike was collapsing. 

The Times of yesterday states that, owing to the return of many 
of the postal and telegraph employés to their duties, the strikers 
have cut the telegraph wires at many places. . The Railwaymen’s 
Union has telegraphed to all railway stations in Russia to the effect 
that, if the Government tries to punish the railway telegraphists 
for refusing to transmit Government telegrams, the railways are to 
refuse to carry the Government mails. i 


. 


South Africa.—The German Administration announces 
the opening of a new telegraph office at Tsumis, in German South- 
East Africa. 


Switzerland.—There were 1,508,574 inland telegrams in 
1904, this being an increase of 15,803. The International traffic sent 
and received amounted to 1,976,761 telegrams, being an increase 
of 99,134. Transit telegrams numbered 760,509, or an increase of 
55,684. The total telegraphic traffic, therefore, amounted to 
4,245,844 messages, being an increase of 150,621. Germany sent 
and received 657,721 telegrams; France, 519,201; Italy, 240,291; 
Great Britain, 148,542; Russia, 54,348 ; North America, 45,884, and 
Netherland Indies, 1,957,051. As regards telephonic conversations, 
there were 27,249,559 local; 5,790,764 between towns and 194,434 
international conversations, showing increases of 7°94 per cent., 
6:36 per cent., and 21°91 per cent. respectively. Germany's share of 
these was the largest, viz., 100,431, France following with 68,324. 
Receipts from telegraphs and telephones for 1904 were 
10,022,389 fr. (£400,895) whereas the expenses were 10,705,536 fr. 
(£428,221) leaving a surplus of 683,146 fr. or £27,326.—Journal 
Télégraphique. i 


Telegraphic Interruptions and Repairs :— 


CABLES, 


Trinidad-Demerara (No. 1.) ee ee . e Aug. 26, 1901 ee 
&- ue .. se PE 2s .. May 7, ss is 
Bt. Lucia-Martinique .. ee ss “3 .. May7, 10%.. ‘ 
Reissa-Issa (Yemen) Camaran as ae reri 1902 .. , 
Cayenne-Pinheiro e> oo > n. — 0. AUB. 18, 1902 .. . 
'Tarifa-.Tangier .. .. Jan. 18, 1904 .. s 
Closed Le CL " .. Feb.9, 1904 A 
Port Arthur-Chifu EE EK . 9, k 
Jamaica-Colon .. è as R .. Jan. b, 1905 : 
Cadiz-Tenerif ee ee ee ee ee ee July 20, 1906 oe 
Puerto Plata-Martinique s aa $e .. Oct. 80, 1905.. 
LANDLINES. 
Puerto-Barrlos .. sè ae zi «s .. Aug. 98, 1902.. iu 
Kertch-Soutehoum ee ee ee ee ee Be . 27, 1904 .. ee 
Communication with Brasil vta Galveston ee July 18, 1906 .. me 
Indo-European .. is b S ix .. Dec. 6, 1905.. Deo.6 


Venezuela.—A Reuter message says, according to a 
Herald telegram from Caracas, President Castro's Note to the 
French Government asking it to state the reasons upor which it 
founded its protest regarding the action of Venezuela against the 
Cable Co. still remains unanswered. Later telegrams announce 
the refusalof France to withdraw her protest, but President Castro 


.has offered to witbdraw the Venezuelan note to which France took 
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exception if France withdraws the protest tin! question. The 
situation, it is said, is daily growing worse, and 'French patience 
is near breaking point, but Mr.;Russell is still (endeavouring to 
bring about a peaceful settlement, | 


Wireless  Telegraphy. — South America. — The 
Government of Peru has decided to establish wireless telegraph 
stations from the capital of Lima in a westerly direction fover 
the chain of the Andes as far as Iquitos, an important harbour on 
the Amazon River. The German Gesellschaft für Drahtlose 
Telegraphie has been granted a monopoly for the exercise of wire- 
less telegraphy in the Republic of Peru, and two engineers are 
engaged upon the erection of the five stations. The locality of 
Puerto Bermudez on the eastern declivity of the Andes, which is 
the terminal point of the present telegraph system, has been 
chosen as the starting station for wireless telegraphy, and the dis- 
tance from that place to Iquitos is approximately 620 miles. It is 
proposed later on to extend the wireless system over Brazilian 
territory to the mouth of the Amazon, and, in fact, first to the 
large river harbour at Manaos and then to Para. The execution 
of this contemplated extension would complete a system of wireless 
telegraphy between the Pacific and the Atlantic oceans. 

W Several remarkable and interesting experiments in wireless tele- 
graphy were made recently on the railway line from Chicago to St. 
Louis. Two express trains were fitted up with the De Forest 
system. The signals sent by the telegraphs at Chicago afd St. 
Louis were distinctly received on the trains which were going at 
56 miles per hour. When, however, the trains crossed metal bridges 
the signals weakened considerably, and were undecipherable, 
whereas they were stronger when the trains-passed near water. It 
was ascertained also that the signals were strongest when the train 
was ascending towards the sending station and weakest when going 
down an incline in the same direction. A special train fitted with 
the De Forest system now accepts telegrams for passengers, and 
communication is kept up with the train at St. Louis, Springfield 
and Chicago, and another station will be established at Bloomington 
if necessary, l 


CONTRACTS OPEN AND CLOSED. 


| OPEN. f 
Australia.—December 18th and 19th. The Deputy 


Postmaster-General, Brisbane, invites tenders for the supply of 
` insulators, phosphor bronze wire, copper sleeves, binders and tapes. 

The Deputy Postmaster-General, Melbourne, invites tenders for 
the supply of (1) 10 miles of 26-pair lead-covered paper-insulated 
telephone cable; (2) 1 mile of 156-pair lead-covered paper- 
insulated telephone cable (124 lb. conductors); (3) 5,000 barrel 
insulators, delivery within three months of date of acceptance of 
iender. | 


Austria.— December 20th. The Austrian State Railway 
authorities at Pilsen are inviting tenders until December 20th, for 
the establishment of an electric lighting plant at the railway station 
in that town. . l i 


Buxton.—December 15th. One 52-kw. gas-driven 
balancer set for the U.D.C. See “ Official Notices " December ist. 


Clyde Navigation.—December 18th. Crane, electric- 


ally driven capstans, and tipping turntables. See “ Official 
Notices " November 24th. 


Grimsby.—January 5th. 500-KW. engine and dynamo, 
boiler, switchboard, and other ‘plant and cables for Corporation 
electricity department. See “ Official Notices" December 8th. 


Islington.—January Ist. Suggestions for purification 
of water are invited by the B.C. electricity department. See 
“ Official Notices" December 8th. | 


Launceston (Tas.).—January 15th. 500 or more elec- 
tric meters; maximum demand indicators; for the Corporation. 
Bee “Official Noticsa " November 17th. 


Plymouth.—December 23rd. Coal discharging and 
conveying apparatus for the Corporation electricity department. 
Sce “ Oflicial Notices" December 8th. 


Spain.—January 30th. The Spanish Ministry of Public 
Works in Madrid, is inviting tenders until January 30th for the 
concession for the construction and working of an electric tramway 
between Santander and Astillero. Particulars may de obtained 


from, and tenders are to be sent to, La Direccion General de Obras 
Publicas, Madrid. 


Stalybridge Joint Board.—December 18th. Adver- 


tisiny rights on 55 electrie-cars See" Official Notices " December 1st,- 
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Swindon.—December 19th. Three double-deck radial- 


axle truck tramcars for the Corporation. .See “ Official Notices” 
December 1st. 


| CLOSED. | 
Birkenhead.—The tender of Messrs. A. Reyrolle & Co., 


Ltd., for motor starters, in accordance with the specification of Mr. 


Wm. Bates, borough electricál engineer, during the period of 
12 months commencing January 1st, 1906, has been accepted by the 
Electricity Committee, 


^ 


Burnley.—The Electricity Committee has accepted the 
tender of the British Insulated and Helsby Cables, Ltd., for the 
supply of feeder pillars and accessories necessary for more readily 
locating faults which may occur in the lighting mains; also the 
tender of the St. Helens Cable Co. for the supply of 200 yds. of 
‘7 sq. in. cable for No. 8 engine at the works. 

Canterbury.—The T.C. has accepted the tender of 
Messrs. H. Pooley & Sons, Ltd., for the supply of a 7-ton weigh- 
bridge for the electricity works, at £75. | ' 


Cape Town.—The following tenders were received for 
the electric light wiring and fittings at the new building for the 
National Mutual Life Assurance Association of Australasia :— 


Clyde Engineering Co. .. (accepted) £445 
í c 447 


Gorey & Co. i $* "T T. ‘ 

Koch & Dixie ae ee oe oe M . ee 448 
G. Findlay & Co. .. ks P ace x T 462 
Cunningham & Gearing Ps Vs "en ae 465 


Green & Trevett .. us $2 .. «490 


. The work comprises wiring and fittings for 130 points (in screwed 
conduit), also wiring for one 1-H.». motor. 


Clacton - on - Sea, — The U.D.C. on December 6th 
accepted the following tenders in connection with the plant needed 
for the power station :— | 


Davey, Paxman & Co., horizontal two-cylinder engines with 


Parker dynamos os me T "T £3,676 
J. E. Spagnoletti & Co., switchboard .. 600 
Johnson & Phillips, Ltd., cables i 4,098 
D.P. Battery Co., accumulators 1,450 
J. McKay, Clacton, buildings  ., 1,848 


Glasgow.—The Tramways Committee of the T.C. have 
recommended for acceptance the following offers :— 

Telephone switchboard, Ericsson Bell Telephone Co. 
Gun-metal gland cocks, Dempster, Moore & Co. 

Brass armature spindle eaps, William Landell. 

Extension of heating system, Coplawhill, Duncan Btewart. 
Lorry axle arms and bushes, Atkinson Bros., Ltd. 
Transfer figures, Tearne & Son. 

Aluminium ribbon, W. H. Coe Manufacturing Co. 

C.S. bogie-wheels, P. & W. MacLellan, Ltd. 

Rubber boots, P. Paisley & Son. 


India.—The East Indian Railway Co. have accepted the 
tender of Messrs. Johnson & Phillips, Ltd., for the supply of 
motors, transformers, and complete electrical plant for Lillooah. 


London.—The Highways Committee of the L.C.C. have 
received the following tenders for the supply of conductor tee-rails 
for the first section of the northern tramways :— 


Frodingham Iron and Steel Co. (recommended) £8,250 
Bolekow, Vaughan & Co. .. 2x T iss 8,550 
P. & W. Maclellan  .. T a Vs is 8,612 
; Steel, Peech and Tozer ‘t He ae g 9, 
The tender of C. Wall, Ltd., amounting to £29,006, is recom- 
mended for acceptance for the;erection of a car-shed at Poplar. 


HaMMERSMITH.—The B.C. has accepted an offer made by the Bat 
Electric Co. to sell 50 10-ampere meters, which were hired from 
them for the purposes of the exhibition at Olympia in October last, 
at £1 17s. per meter, the Bat Co. foregoing 5s. each, the hiring 
fee at the exhibition. 


Pembroke (Ireland).—The London Electric Firm, of 
Croydon, have just received the order from Messrs. W. Lucy and 
Co., Ltd., of Oxford, for 45 complete scts of their “one working 
part" arc lamp lowering gear for street lighting here, the consult- 
ing engineers being Messrs, Robert Hammond & Son. 


Portland Coaling Depót.—The contract for conduits, 
feeder and ate lighting cables, underground boxes and lamp 
pillars, has been placed- by the Admiralty with Messrs. Johnson 
and Phillips, Ltd. 


Rochester.—It is stated that Messrs. Dick, Kerr & Co.'s 
tender fur extending the tramway system at Rochester from Star 
Hill to Delce has been accepted by the Rochester Corporation. 


Stafford.—The 'T.C. has accepted the tender of Messrs. 
Baxendale & Co., Manchester, for the ensuing year’s supply of 
wrought-iron tubes and fittings for the electricity works. 


(Continued on page 980) 
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THE BOW GENERATING STATION OF THE CHARING CROSS AND CITY CO. 


Wiru the near approach of another Parliamentary session, 
in which the great question of London's electricity supply 
will, undoubtedly, 
be a prominent 
feature, we feel that 
no more appropriate 
occasion can be 
found than the 
present, for a brief 
description of the 
later engineering 
developments of one 
of the best known 
of the existing 
supply companies, 
to wit, the Charing 
Cross, West End 
and City Electri- 
city Supply Co, 
The company’s 
area, shown in 


DAAA 


fig. 2, extends some 
3} miles along the 
udin bank of 


—— H  —— 


-— 


the Thames, and EU Sn cra o MERC See 
embraces important 


business resi- 


GENERATORS AND THE SWITCH GALLERIES. 


dential sections of 
the City and West End. The company can also supply in bulk 
to the Boroughs of Stepney, Pethnal Green, Poplar and West 
Ham. 

As may be inferred from tle districts supplied, the com- 
pany's business is largely a lighting one, no less than 800,000 


I 10,000 VOLT TRUNK MAINS SHOWN THUS 
1,000 ,, 
Bou LINE — ARSA "OF SUPPLY. 
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(equivalent) 8-c.p. lamps being connected, and this, in con- 
Junction with the peculiar atmospheric conditions which 
characterise the London area, where a storm or fog frequently 
7,000 KW. of 
plant within the short space of 20 minutes, to mect the 


necessitates the placing in operation of some 


sud à Fic. 1.—GEÉNERAL VIEW OF ENGINE Room, SHOWING 
€ 


sudden and temporary demand, enormously complicates the 
problem of efficient generation. During the year 1904, over 
22V millions of 
units were gene- 
rated by the 
company, and 
the maximum 
recorded load 
amounted to 
12,140 kw. Hap- 
pily, in Mr.. W. H. 
Patchell the com- 
pany 
experienced and 


possesses an 


able engineer, to 
whose credit stand 
many of the 
unique 
of the company's 
plant; the present 
description is for 
the most part 
abstracted from 
his paper read 
before the Insti- 
tution of Elec- 
trical Engineers on 
December 7th. 

The company, known then as the Charing Cross and 
Strand Electricity Supply Corporation, Ltd., was registered 
in 1889, to work provisional orders granted in 1889 for St. 
Martin's ; 1895, for t the Strand, and 1898 for part of the 


districtstof | Holborn and St. € iles T ==" TEE PE 
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[BOW GENERATING STATION V 


features 


3,500 H.P. SuLZER-LAHMEYER 
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PLAN OF THE CHARING Cross, WEsT EnD aND City ErrkcTniCITY SuPPLY Co.’s AREA. 


In 1899 the company obtained access to the City of 
Up to that time the supply was maintained from 
Lane and 


London, 
direct current generating stations at Maiden 
Lambeth, and the latter is still in operation for supplying 


the western portion of the company’s area. 
F 
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The prospect, however, of a large demand for electricity 
in the City, and also the necessity of providing further 
generating plant in connection with the rapidly increasing 
West End supply of the company, led to the construction 
of the works at Bow, about 4 miles from the City and 
close to the main line of the Great Eastern Railway. 

After consideration, a three-phase system of generation and 
transmission was decided on, necessitating the adoption of 


transforming  sub- | 
stations in the area QE 3 
of supply, as the ; 7 E 


demand in the City 
was for direct cur- 
rent, and the 
supply in the West 
End, which was 
to be augmented, 


NU 


TT 
iu 


was also direct i La at i TEREA EKN 
current. E jam ! a ie a A 
The highest pres- — | as 7 = iR VAN 
sure that could be Yel "RB m 
directly generated ^ PESA mer a | mcm 


by the machines and 
used by the motors, 
was adopted, with a 
view to eliminating 
the complication of 
static transformers and to save the extra space and switch- 
gear necessitated by them, and 10,000 volts was the pressure 
chosen with a periodicity of 50 cycles per second. At that 
time no direct generation at such a pressure was in use in 
this country, although various power and traction plants 
have since been put to work on these lines. 

The generating station is illustrated in fig. 6 and a sec- 
tion and. plan are shown in figs. 3 and 4. "The building 
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Fia. 3.—SÉCTIONAL ELEVATION OF THE Bow GENERATING STATION. 
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boiler, made by Messrs. Richard Hornsby & Sons, of 
Grantham. The boiler plant is all constructed for a 
working pressure of 160 lb. per sq. in. and jis hand fired. 
The two smaller sizes are of the horizontal type and have 
heating surfaces of 4,590 and 8,100 sq. ft. respectively ; 
grate areas of 62:5 and 125 sq. ft., and normal evaporations 
of 12,000 and 24,000 Ib. of water per hour. The smallest 
size had already been in successful operation at the company's 
Lambeth ^ Works 
for some years ; the 
larger size was 
specially built for 
this work. 

One pair only 
of the small boilers 
was put in, for 
light loads, these 
are fired in the 
usual way from the 
front only. 

A novelty was 
introduced in the 
case of the larger 


boilers, where a 
grate was arranged 
in the ordinary 


way at the front 
and another at right angles to it, which could be fired from 
the side. "These second grates have proved to be of enormous 
benefit when sudden fog or a thunderstorm has called for an 
extra supply of steam at very short notice. "The ashpits for 
the two grates are quite separate, and are provided with the 
usual doors. At times of light load the boilers are fired from 


the front only, and the doors in connection with the side 
grates are all closed. 


As soon as the demand arises coal is 
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was laid out for a boiler room 75 ft. wide, with two rows of 
boilers facing each other, and coal bunkers of 7,500 tons 
capacity, overhead ; and an engine room parallel to the boiler 
room also 75 ft. wide, with 36 ft. 6 in. clear under the 
traveller hook. The existing building is 300 ft. long, 
and the site is sufficient for the extension of it to 500 ft., 
and the provision of a similar building alongside. 

In the boiler house (fig. 5) are installed three sizes of 


thrown on to the side grates, the ashpit doors opened, 
and the extra fires are got away with surprising 
rapidity. The large heating surface in proportion to 
the grate worked at light loads, is an advantage, and 
the large size of boiler gives much less radiating surface 
per square foot of heating surface, than in the small sizes 
usually adopted. 

Notice is also called to the special down-comers with mud- 
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drum and header, for the bottom rows of tubes immediately 


over the fire. 


Each boiler is provided with its own superheater of the 


McPhail & Simp- 
sons' type; in the 
small boilers they 
are fixed imme- 
diately under the 
drum, but in the 
larger boilers it was 
recognised that in 
this position the 
gases would be so 
low in temperature 
that the amount of 
heating surface to 
get the desired effect 
would have to be ab- 
normally large. 
They were therefore 
put in about two- 
thirds of the way up 
the boiler, as will be 
seen on reference to 
fig. 9. 

Last year a pair of 
Hornsby's *Up- 
right" boilers were 


Fic. 6. 


added, of the type 
shown in fig. 10, 
and they are erected 
as one steam unit, 
and form probably 
the largest steam- 
producing unit in 
existence. These 
boilers are also con- 
structed for a 
working pressure of 
160 Ib. per sq. in. 
Each one hasa heat- 
ing surface of 10,850 
sq. ft., and a 
grate area of 168 
sq. ft.: the normal 
evaporation per 
hour being 33,000 


Ib. water. Each 
boiler in working 


order contains 
18,440 Ib. of water 


and occupies an area: 


of 27. ft. x 18 ft. 
9 in. Owing to the 


high temperature which would exist the type of setting was 
very catefully considered, and a wrought-iron casing with 
fire-brick lining was eventually adopted. In the fire zone the 


fire-bricks are 12 in. thick, while, higher up, tiles 6 in. in 


thickness are used, the brickwork being separated every- 


GENERAL VIEW OF THE Bow GENERATING STATION, Fic. 7. 
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Fic. 8.—BELLISS-LAHMEYER EXCITING PLANT. 


The pair of “Upright” boilers last 


where from the wrought-iron casing by 1 in. of magnesia. 


The brickwork 
between the grates, 
which is honey- 
combed and carried 
up about 6 ft., 
becomes  incandes- 
cent during work- 
ing, and its effect, 
combined with the 
ample combustion 
chamber, ensures a 
much more perfect 
combustion than is 
obtained in the hori- 
zontal type of boiler. 
Coal which might 
give heavy smoke 
when burned under 
the horizontal 
boilers can, with no 
more care taken in 
the hand-firing, be 
burned without 
smoke in the ** Up- 
right " boilers. 


-VIEW OF THE Pump Room. 


In the case of 
these boilers the 
ashpit is divided, so 
that only a part or 
the whole of the fire- 
grate can be used 
as desired, with a 
similar -benefit to 
that described 
above. 

The upright tubes 
are a great improve- 
ment on the hori- 


zontal, both as 
regards external 


and internal clean- 
liness. The back 
sections act as 
water-heaters or 
economisers with a 
definite circulation, 
any scale or sedi- 
ment is deposited 
in’ them, and the 
front sections kept 
quite clean. 

erected have been 


steamed at the raté of 100,000 Ib. per hour, and so will 
easily provide steam under ordinary working conditions for 
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a. 4,000-K W.- generating set. 


with these boilers, and can be seen in fig. 10. 
With a view to -economising ground space, eight steel 


— —— o 


chimneys, each 
about 120 ft. high 
and’ 7 ft." 6- in: 
diameter, have been 
erected, supported 
on the steel girder 
work of the building 
over the firing floors 
between the boilers. 
The gases from adja- 
cent boilers are led 
into the chimneys 
by short breeches 
pieces, each leg of 
which is fitted 
with a regulator. 
This gives the 
gases an almost 
direct route from 
the grate to the top 
of the chimney. 

As mentioned above, 
the boiler house was 
laid out for two rows 


of boilers in view of 


the larger engine units 
to be putin later. One 
row suffices to supply 
steam to the horizontal 
engines, which leaves 
the space opposite them 
available for lavatories, 
office, workshop, and 
pump-room. 

The water supply 
for the station is 
derived from two 13- 
in. Artesian wells on 
the premises, 400 ft. 
deep, which each yield 
15,000 to 20,000 gal. 
per hour, as required. 
The method of pump- 
ing adopted is the 


air-lift system; and 
the water raised is 
discharged into a 
large reservoir in 


the basement below 
the pump-room : the 
latter is illustrated 
in fig. 7. 


Fic. 


From this 


Fic. 9.—SECTIONAL ELEVATIONS OF THE HORNSBY HORIZONTAL TYPE BOILER. 
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reservoir the watcr is pumped 
by Woodeson slow-speed compound steam pumps to a 
tank at the top of the building ; it runs back by gravity 


Superheaters are also included 


"LS P 


TIONAL ELEVATIONS OF THE HORNSBY VERTICAL 


Tyre COMBINED BOILERS. 


through the water heaters at the -various engines to a tank 
over the pumps, into which also the exhaust steam from the 
latter is discharged, and to which all the feed-pump suction- 


pipes are connected. There are also 
alternative suction pipes. direct into 
the reservoir in the basement. The 
feed-pumps are all of the Woodeson 
slow-speed compound type made by 
Messrs. Clark, Chapman, 

Turning to the generating plant, the 
first to be ordered consisted of two 
R00-KW. sets and two-1,600-Kw. sets, 
followed almost immediately by two 
further 1,600-Kw. sets. Last year a 
4,000-KW. set was added, and a similar 
set has just been put to work. 

The engines driving the 800-Kw. 
generators (fig. 15) are three-cylinder 
triple-expansion, quick-revolution, en 
closed engines of Messrs. Belliss and 


Morcom’s well-known type, with 
cylinders 19, 28 and 43 in. in 
diameter, and a stroke of 20 in. 


Their speed is 230 r.p.m., and they 
will normally develop 1,120  m.H.r. 
They exhaust into jet condensers in 
l the basement, the 
pumps for which 
are driven by elec- 
tric motors. 

The engines driv- 
ing the 1,600-Kw. 
generators are of 
the horizontal cross- 
compound type, 
by Messrs. Sulzer 
Bros., of Winter- 
thur, see figs. 11 and 
13. The n. and L.P. 
cylinders are 343 
and 61 in. dia. re- 
spectively, with a 
59i in. stroke. 
These engines are 
rated at 2,500 
B.H.P., and have a 
speed of 83:3 r.p.m. 


Fic. 11.—2,500-n.p.-1,600-& w. SULZER-LAHMEYERTTHREE-PHASE GENERATOR: END VIEW. 


For comparison, it may be noted that, including the generator, 
the floor space occupied by the complete sct is 1,128 sq. ft. In 
details they differ materially from the usual type of slow- 
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Fic. 19. —SECTION THROUGH H.T. 
SWITCH GALLERY. 


speed engine, inasmuch as the connecting rods and cranks 
are enclosed, and the oil supply is continuous and under 
pressure. 

The valves are of Messrs. Sulzer’s latest four-seated 
pattern. The pistons are provided with tail-rods, and are 
supported outside the cylinders by special bearings. The 
cranks are set at 108? instead of the more usual 90?, with 
the low-pressure crank leading. The exhaust steam from 
the low-pressure cylinder is divided in an oil separator and 
taken to two jet, condensers, one on each side of the engine. 
These condensers stand on their air-pumps, which are driven 
from the high and low-pressure crankpins respectively. 

The engines driving the 4,000-Kw. generators (fig. 16) 
are of the vertical three-cylinder compound type, with a 501 
in. diameter high-pressure cylinder in the centre and a 70£ in. 
diameter low-pressure cylinder on either side, driving on to 
cranks which are equally placed. These engines, which 
have a 514 in. stroke, and a speed of 83:3 r.p.m., developing 
nominally 6,000 B.H.P., are, we believe, the largest in use for 
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- Fig, 15.— View or THE BELLISS-LAHMEYER 800-Kw. GENERATORS. 
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-DIAGRAM OF HALF Secrion OF MAIN SWITCHBOARD 


such a purpose in this 
country. An engine 
itself weighs some 450 
tons and occupies 540 
sq. ft. of floor space, 
the vertical overall 
height being 33 ft. 
4 in. 

The piston rods, 
cross heads and con- 
necting rods are 
entirely enclosed to 
prevent splashing. The 
oil is supplied under 
pressure from a tank 
above the cylinders, 
and after running 
through the engine 
bed to a filter tank in 
the basement it is 
returned to the tank at 
the top by pumps and 
used over again. 

The valves are of the 
four-seated type, as 
used on the horizontal 
engines. Main and 
afety governors are 
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both provided, and the latter in addition to automatically 
closing the main steam valve, opens an air valve to break the 
vacuum. This arrangement can also be operated by a 
lever from the driver's stand, where all the hand wheels 
and levers necessary for working the engines are assembled. 

Two jet condensers are provided, with separate air-pumps 
driven from the low-pressure cross-heads. 

A special feature which is shown clearly in fig. 17, and has 
proved thoroughly satisfactory, is the adoption of feed-water 
heaters on all the engines, inserted between the low-pressure 
cylinder and the jet condenser. 

The air pumps deliver into steel hot wells, and from 
the latter the water is drawn by centrifugal pumps, 
direct coupled to motors, and delivered into the cooling 
towers. The vacuum obtained under normal working con- 
ditions is between 25 and 26 in. 


Kx p= oP 


LA e p- 
- ~ T" ORY os ^, B 
TT t ee F en ju (2. ——— 


* 
pus 
LII 
ca 
-— 
s -= 
-a 
" 
en 
‘oe 
ad 
< 


Hh 
k 


Midte 


| V å 


E 


? 


i 
Lec Frey. 


Fic. 16. 


The cooling towers have steel circular shells and each 
has a capacity of 25,000 Ib. of steam per hour on easy 
working. 

Figs. 3, 4 and 6 show the general arrangement of the towers, 
which are 30 ft. in diameter, 38 ft. bigh to the base of the 
cone where the water is delivered into ‘them, and 85 ft. high 
to the top of the chimney. 

A small continuous current exciting plant has been pro- 
vided to supply the energy required for the generator fields, 
station lighting, and the various motors which drive the 
circulating pumps, coal cranes, travellers, &c. 

This includes two Belliss & Morcom 3- -cylinder triple- 
expansion 350-B.H.P. engines, with a speed of 365 r.p.m., 
driving 300 KW. Lahmeyer continuous current 200-volt 
dynamos (see fig. 8), and exhausting into the same con- 
densers as the 800 KW. sets. -These are Supplemented by 


two 350-Kw. motor-generators (fig. 18), similar to those 
used in the City sub- stations, and by a Hart storage battery. 

The generators are all of Messrs. Lahmeyer's make, of 
the rotating field type. "The magnet wheels of the 800 kw. 
sets are provided with 26 poles w ound with copper wire, while 
the larger 1,600 and 4,000 Kw. sizes have each 72 poles, 
with windings of flat copper (edge wound). 

The larger machines have stators 27 ft. and 29 ft. in 
diameter respectively, and the diameters of the magnet 
wheels are 23 ft. and 25 ft. 

The number of slots per pole per phase in all the machines 
is two. 

The stator frames were all bored out in the vertical position 
in which they were subsequently erected. 

The winding is in mica tubes, embedded in slots which are 
nearly closed. Crossings of the wires are, as far as possible, 
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-VIEW OF a 6,000-B.H.P.-4,000-Kw. SULZER-LAHMEYER GENERATOR, INSTALLED AT Bow. 


avoided, and where the coils leave the iron core they are 
carefully wound over templates and covered over with insu- 
lating tape to prevent breakdown between adjacent coils or 
between the coils and the frames. 

The rotors or magnet wheels, which also serve the purpose 
of fly-wheels, are built up of four parts, held together by 
means of bolts and shrunk rings. Such rings are not only 
used at the hubs, but also at each side of the joints on 
the rim. / 

The wrought-iron poles are solid, of circular shape, and 
bolted on to the wheels in such a manner that they may be 
dismantled at any time without altering the position of the 
Stator. 

No difficulty whatever has. been experienced. in paralleling 
the 800 xw. machines driven by high-speed engines with the 
larger machines driven by slow-speed engines. 
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The main switchboard is at one side of the engine room, 
arranged in two distinct halves, which, however, may be 
connected by an emergency switch. The generating plant is 
numbered consecutively, each of the odd numbers being 
connected to one-half of the switchboard, and the even 
numbers to the other half. | 

Fig. 12 is a section through the switchboard. The resist- 
ances for the fields of the machines stand on the main 
engine room floor; the panels carrying the controlling gear 
are upon the principal gallery, and the high-tension switches 
are placed on the upper gallery, and worked positively from 
the gallery below, by levers. 

At first, chimney type switches with fuses in series were 
used, but as experience showed that they were not reliable in 
connection with large machines and long cables, they were 
replaced by oil switches, which are also fitted with relays to 
act as automatic cut-outs. 

The measuring of the high tension circuits is done under 
Messrs. Lahmeyer’s Schuler patents, in which one coil of the 
generator is taken out to a one-to-one transformer, and from 
the secondary side of this transformer low tension circuits 
are taken to the measuring instruments. 

Each machine has its own panel complete, which carries 
its main switch lever, synchronising lamps, field ammeter, 
main voltmeter, wattmeter, and watt-hour meter; and each 
trunk main panel carries a wattmeter, ammeter, and watt- 
hour meter, 

The halves of the switchboard have their own E.H.T. ring 
bus-bars, which can be divided into sections by suitable links. 

Fig. 14 is a diagram of one half of the main switchboard 
connections, showing the emergency switch by which the 
other half may be connected. The two sets of bus-bars are 
kept distinct with their own allotted machines and feeders ; 
selector switches, by which the machines or feeders can 
be thrown on to either bus-bar, are not employed. 

Cable charging gear is provided to run up the cables to 
working pressure or to test them at 15,000 volts. 

A three-phase generator,-driven by a‘ p.c. motor, gives a 
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Moron-DnivEN EXCITERS AND TESTING Moror-GENERATOR AT THE Bow 
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Fic. 17.—ErEÉvaATION OF 6,000-B.H.P. SULZER ENGINE, SHOWING 
THE ExHaAusT:FEED-WATER HEATER. 


SIMILAR MoTOR-GENERATORS ARE INSTALLED IN THE SUB-STATIONS. 
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Fig. 19.— PLAN AND SECTIONAL ELEVATION OF THE FENCHURCH STREET SUB-STATION. 
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varied by varying the 
field of the 2,000-volt 
generator Special 
bus-bars and switches 
are provided in con- 
nection with the 
charging gear, so that 
a cable may be run 
up and then put in 
parallel with other 
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working cables, or a working cable may be taken off the 
main bars and discharged for testing or other purposes. 

Ten three-core, lead-sheathed,  paper-insulated trunk 
feeder mains at present leave the generating station. Six 
of them go to the City and four go to the West End ; means 
of interconnecting the City cables and. the West, End cables 
are provided in the City. The cables are laid on the solid 
system in steel troughs, which are heavily bonded to comply 
with the Board of Trade requirements. The cables have 
a half-inch of insulation between conductors and between 
conductors and earth, so that they can be worked either 
with the middle point earthed or unearthed as desired. 
Although over 70 miles of such cable has been installed there 
has only been one cable fault. 

No joint boxes were allowed to be built on the route of 
the trunk mains; special joints, therefore, were designed 
which could be made in the steel trough without i increasing 
the size of the trough or unduly diminishing the thickness 
of bitumen between the cable and the trough. Several types 
were tried, the form selected is shown in fig. 23. 

It will be noted that it consists of two ebonite disks to 
keep the three cores in position ; short copper sleeves were 
sweated over the three cores and a lead sleeve wiped on over 
all and filled up with cable compound. Further experience 
showed that the ebonite disks were better replaced by porce- 
lain disks of the modified type shown, which give a longer 
path for creepage, the form of lead sleeve also was improved. 

In order to overcome the trouble due to the heat, in filling 
the troughing on the solid system, short. funnels were tem- 
porarily tacked on to the sleeve, and after the trough had 
been filled the insulating material in the sleeve was topped 
up, the funnel cut off, and the hole covered over. 
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Fic, 20.—SPaAnK-GaAP & DETECTOR. Fic. 


There are four sub-stations in the City, each provided with 
motor-generator and .battery plant, As the type of plant 
used in each is the same a description of the Fenchurch 
Street sub-station will suffice. 


Fig. 19 shows a plan of the basement and. a sectional - 


elevation of the building, which is arranged for machines and 
switchboards in the basement : the ground floor may sub- 
sequently be used as a battery room ; the floors over are laid 
out for batteries. 

This building will take motor-generator plant of 8,400-Kw. 
capacity, and battery plant of 1,600-K W. Opay on a four 
hours’ rating. | | 

The E.H.r. mains are brought to the E.H.Tr. chamber 
underneath the switchboard platform, and are there connected 
through oil fuses to ring bus-bars. Each motor is con- 
nected to the bus-bars through oil fuses and a Siemens and 
Halske chimney type switch, which are also fixed in the 
E.H.T. chamber. The switches are controlled positively by 
levers from the machine-operating panel on the switchboard 
platform above. 

Each motor-generator has its own standard panel complete. 
Main switches, ammeters, voltmeters, also field switches and 
ammeters, are provided for both the motors and generators. 


A synchronising gear of voltmeter and lamps combined, is 
provided for the synchronous motors, and the motor field 
switches are omitted on the panels; foriinduction machines. 
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RECORD OF ENERGY GENERATED & COAL USED AT Bow. 


The synchronous motors are all started up from the 
generator side, and the starting switch is used as the main 
switch for one pole of the generator, while the induction 


ORIGINAL E.H.T CABLE JOINT 


MOCIFIEO E£.H.T., CABLE JOINT 
Fic. 43.—VIEW OF THE TRUNK FEEDER JOINTS. 


motors can be started alternatively from the generator side 
or from the motor side, and are fitted accordingly. 
Induction motors are preferred in some quarters, because 
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they can be started up more guickly, and it is believed that 
in the event. of an accident they will maintain their load 
better than synchronous machines; the latter, however, are 
preferred by some engineers because of their better power 
factor. The regulation of the direct-current side can be 


managed equally well with either type of machine under 


normal conditions. With rotaries, the regulation i8 not 
usually sufficiently good for a high-class lighting load. 

In this case synchronous motors were selected for the 
majority of the machines with one or two induction motor 
sets in each sub-station. In all cases the motors are wound 
for the full pressure of 10,000 volts, with a uniform size of 
motor of 500 H.P. and a speed of 300 r.p.m. 

. - The motors in some cases drive 350-KW. generators wound 
for the-full pressure, 400 to 440 volts, across the “ outer ” 
wires, and in some cases, two generators each of 175 kw. 
capacity, which are wound for 200 to 220 volts, and are used 
as balancers on the three-wire system. 

The batteries at Fenchurch Street at present comprise 
204 cells, each of 4,000 ampere-hours’ capacity at a four- 
hour rate, made by the Tudor Accumulator Co. 

No end-cells are used, their place being taken by reversible 

boosters. The ordinary pressure from the “outers” of the 
distributing network is used for running the motors, and 
they are thus available at all times, no matter whether the 
E.H.T. plant is running or not. 
. The conditions obtaining are met by hand-regulating, 
as automatic regulation, although excellent for tramway 
purposes, would not be so convenient for the work in 
question. 

Practically no movement of the brushes is required from 
no load to full load of 1,200 amperes. The latest con- 
struction is even better, as in it the generator machines are 
provided with compensating poles, and can be run from full 
load in one direction to no load, and up to full load in the 
other direction, without moving the brushes or showing any 
signs of sparking. 

In the battery rooms, floors of concrete screeded over 
with a hard cement, smoothed off and tarred with two coats 
of Stockholm tar have proved both cheap and efficient 

The supply into the districts presents little novelty. The 
Ludgate area was first supplied from the western districts 
of the Charing Cross Co. at 100 volts on each side of the 
three-wire system, by simply extending the existing network, 
and supplementing the supply from the old sub-stations with 
a temporary plant in Ludgate sub-station. Before Bow 
generating station was started there were more than 50,000 
lamps supplied in this way : the pressure, therefore, was 
unaltered until this year, when it was doubled. The 
other three districts of the City, Fenchurch, Cannon 
Street, and Beech Street, are all supplied at the higher 
pressure. At present some 12,000 Kw. of A.C. motor- 
generators alone, are installed in the company's sub-stations, 
while the battery capacity in the City is some 16,000 ampere- 
hours, at 400 volts pressure. 

The feeders and distributors are paper insulated, lead- 
covered cables laid on the solid system, with spareways into 
which further feeders can be drawn as required. Each 
feeder is provided with an automatic cut-out in the sub- 
station, and the distributing networks supplied by separate 
feeders are interconnected through enclosed type fuses. 

(Genera! Working | Resulls.—The Bow plant began to run 
. in May,1902. Fig. 22 showing the weekly output of B.T.U. 
generated and coal used, is interesting, as it indicates the 
value of the plant more truly than any other testa. 

The units and coal are plotted on a 1 to 4 scale, and it 
will be noticed that almost throughout the coal used is less 
than 4 lb. per unit. 

The coal used at first was large Welsh, but in the second 
half of 1904 small Welsh began to be used in gradually 
increasing quantities, and through the winter not much 
more large coal was used than was necessary for lighting the 
fires, and a little on the peak. During the year 1905 the 
quantity of large coal used had been infinitesimal. 

Before a type of switch and fuse for the generating 
station was decided upon extensive experiments were made, 
and a type of fuse was developed which has operated most 
satisfactorily ; it is shown in fig. 21. It will be noted that, 
while it is an oil fuse, the actual fnse wire is above the 
surface of the oil and covered by a little insulating chamber, 


which contains the metal vapour until it is blown under the 
surface of the oil as the bottom terminal of the fuse is 
dragged away by the action of the spiral spring. 

The substitution of oil switches for the chimney-type 
switches in the generating station rendered the retention of 
fuses there unnecessary, but this type of oil fuse is now being 
used throughout the sub-stations. | = 

It has also been found that under working conditions, in 
the event of a circuit being opened through, for instance, the 
action of a fuge, a surge is likely to occur, and that it would 
be safer to provide. spark-gaps. The common form of horn 
type spark-gap was experimented with and abandoned in 
favour of a spark-gap of the type shown in fig. 20, which 
has carbon on the one side and copper on tbe other. "The 
travelling of the spark up the parallel portion of the horns 
is increased by the chimney action of a glass enclosure, 
and the result of many testa has been to show that they may” 
be: calibrated and set with much greater accuracy than the 
ordinary bent wire horn type. T 

The resistances consist of earthenware vessels filled with a 
solution of glycerine and water. EN 

‘The width of spark-gap employed is 4:5 mm. for 10,000 
volts working pressure, i.e., 5,800 volta between each phase 
and earth, with the centre of the star earthed. A spark will 
jump the gap at 12,000 volts when the horns are clean and 

e atmosphere normal. ; 

With a view to obviating occasional and irregular working 
of the spark-gaps, a detector apparatus was added, consisting 
of a small transformer with its primary inserted in the earth 
wire of the spark-gap resistance, without adding appreciable 
self-induction to the circuit, and a relay which is actuated 
by the secondary and rings a bell, or it could equally well 
mark a time recorder. 

When a discharge occurs, the relay shutter fallg, causing the 
bell to ring, and so calls the attention of the switchboard 
attendant, who notes on a report form the exact time, and 
whether any change in switching or alterations in the 
conditions of running were made. These reports are 
collected and examined with the running logs of the other 
stations, when frequently the effect in one place can be 
directly traced to the cause in the same or another place. 

Irregularities when starting up machines, although not 
sufficient to affect easy synchronising or switching in, are 
prolific causes of spark discharges. 

On two occasions small measuring transformers have gone 
to earth ; faulty insulators have also caused interruptions, 
and on nearly every occasion discharges have been reported, | 
which emphasises the fact that sudden interruptions cause 
surges all over a system. Another curious fact is that, after 
a failure the spark-gaps have acted for some time after all 
obvious indications of the trouble were over, from which it 
would appear that a system takes some time to recover from 
a severe shock. 

In conclusion, we wish to acknowledge our indebtedness to 
Mr. W. H. Patchell, the company's engineer and manager, 
whose valuable paper before the Institution of Electrical Engi- 
neers, we have so largely drawn on in this description. 

Our best thanks are also due to Mr. H. W. Kingston, his 
assistant, for much time and trouble expended on our behalf. 


Single-Phase Motor-Cars at Berlin, — The new 
electric motor-cars, which are to serve as models for the cars to be 
used on the Hamburg-Altona railway and eventually on the Berlin 
city and suburban railways, have now been equipped in the 
Tempelhof workshop and conveyed to Nieder Schonwoeide in order 
to begin their trials on the Spindlersfeld railway. There are two 
cars, each of which has three axles, and the two cars form a train 


unit, although the latter can be enlarged by the addition of other 
cars. Each car is fitted with motors of 115 Ħ.P. capable of giving 


a speed of 31 miles an hour. The single-phase alternating current 


has a line pressure of 6,000 volts, which is transformed to 750 volts 
on the cars, the overhead collection being effected by means of two 
bow-shaped trolleys on each car. Electric lighting and heating 
arrangements are provided in the cars, which give accommodation 
for 115 persons seated. On the completion of the trials, it is pro- . 
potied to build 50 [other cars of the six-axled type, for the Hambnrg- 


Altona railway. 


- Wednesday, December 20th.—At 2.30 p.m. 
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CONTRACTS CLOSED. 


(Concluded from page 970.) 


Torquay.—The T.C. has accepted the following tenders 
for the supply of additional plant for the power house:— . 


Siemens Bros. & Co. Ex we m .. £5,168 15 
Tudor Accumulator Co. .. e i es E 0 


Warrington,—At the meeting of the T.C. on December 
Gth, objection was taken to the acceptance of the tender of Messrs. 
W. Rouse & Son, Heckmondwike, for the supply of four top covers 
for tramcars, at £279 18s. 6d., it being urged that the tender of 
Messrs. McDowell, a local firm, should have been accepted. It was 
pointed out that this tender was £20 higher, and did not provide 
for the electrical fittings. The next lowest tender, which included 
the electrical fittings, was that of Milnes & Co., Birkenhead, at £380. 


West Ham.—The Corporation have placed an order 


with Messrs. Babcock & Wiloox for four chain-grate stokers, at 
£248 per boiler. ` 


Wolverlhampton.—The Corporation has entered into a 
contract with the Sirdar Rubber Co., Ltd., for the supply and main- 
tenance of tires for the motor-omnibuses for 12 months. 


FORTHCOMING EVENTS. n 


Te-day's Events (Friday, December 15th).—At 7 p.m. Physical Society. An 
Exhibition of Electrical, Optical and Physical Apparatus. 

At8 p.m. Electro-Harmonic Society. Smoking Concert and Presenta- 
tion of Souvenirs to the members of the Electrical Exhibition 
Executive Comittee. 

At8 p.m. I.M.E., at Storey's Gate. Adjourned discussion on seventh 
report to the Alloys Research Committee by Dr. H. C. H. Carpenter 
and Messrs. R. A. Hadfield and P. Longmuir. 

At8p.m. Junior Institution of Engineers. Prof. J. T. Morris on 

. ^" Electric Mains for Power Transmission Work.” 

At 8 p.m. IC.E. (Students). Mr. E. E. Mann on “Tests of Street 
Illumination in Westminster. 

At 7.30 p.m. North-East Coast Institution of Engineers and Ship- 
builders. Mr. W. F. Parish, jun., on ‘The Engineering Value of 
Lubricating Oils.” 


Saturday, December 16th.—At 7.30 p.m. Glasgow Technical College Scientific 


Society. Mr. W. D. Hamilton on ‘‘ The Economy of Power Pro- . 


duction—Relative Merits of Gas and Steam Engines for Various 
Purposes." 
Atl0a.m. Junior Institution of Engineers. Visit to Messrs. Johnson 
and Phillips’s Old Charlton Works. 
I.E.E. (Manchester Students). Visit to Stuart Street generating station. 
Meet at Queen’s Statue at 2 p.m. 
Monday, December 18th.——At 8 p.m. Socicty of Arts. Cantor Lecture by Dr. 
J. ^. Fleming on “The Measurement of High Frequency Curves 
and Electric Waves." (Lecture IV.) 
Tuesday, December 19th.—At 8 p.n. I.C.E. Mr. H. A. Mavor on “Heat 
Economy in Factories.” l 
I.C.E. (Students). Visit to the 
works of the Euston extension of the C. & S.L.R. 
Thursday, December 218t.—At 8.30 p.m. Chemical Society. Meeting. 
Friday, December 22nd.—At 7.90 p.m. I.E.E. (Manchester Students). Mr. 
J.C. Ward on “ The Electrical Equipment of Automobiles." 


~ 


* 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


THE following orders are announced :— _ 


Monday, December 18th.—* ^ A” Company, recruits’ drill, 6 p.m.; technical 
instruction, 7 p.m. 

Tuesday, December 19th.—'* B ” Company, technical instruction, 7 p.m.; medical 
inspection, recruits, 7 p.m. 

Wednesday, December 20th.—'* A " badge examination. 

Thursday, December 218t.—'* C" Company, technical instruction, 7 p.m. 

Friday, December 22nd.—*'* D'' Company, technical instruction, 7 p.m. 

Headquarters will be closed from 11 p.m., Friday, December 22nd, 1905, until 
10a.m., Monday, January Ist, 1906. 


J. H. 8. Poituip , Captain E.E. 
For O.C.E.E.R.E. (V.). 


Water Power in Germany.—4A memorandum has been 
prepared by the Ministry of Public Works, in regard to the pro- 
posed utilisation of the water power which will be available on the 
execution of the works for the canalisation of the Moselle and the 
Saar. It is pointed out that the Moselle on Prussian territory will 
yield about 35,000 H.P., the Lorraine section 5,000 H.P., and the 
Saar approximately 10,000 H.P., or a total of 50,000 n.p. This total 
will only gradually be brought into use, as new industries would 
have to be established to create a demand, and as the iron and steel 
works in Lorraine and the Saar already use the blast furnace gases 
for power purposes. It is considered that the establishment of 
water-power stations would be the means of affording & cheap 
supply of power, especially as the utilisation of water-power has 
engaged but little attention in Germany, down to the present time. 


NOTES. 


Christmas, 1905.— Will all of our friends kindly take 


note of the following arrangements which have been made to 


facilitate the production of our issue of December 29th, the Friday 


after Christmas. ;— 

Articles and correspondence for publication should, as far as 
possible, reach us by Saturday morning, December 23rd. 

Late correspondence and notes and notices should be received 
by us on the morning of Wednesday, December 27th, as usual, 

Our advertisemeut department announces that :-~ 

New advertisement copy and alterations to existing advertisc- 
ments, should be received not later than Friday morning, 
22nd inst. 

Official Notices and amall prepaid advertisements will be in time 
if received by noon on Thursday, December 28th, as usual. 


The Borough Polytechnic Institute.—The thirteenth 
annual distribution of prizes and certificates took place on Monday 
evening, December 4th. The newly-appointed chairman. Mr. J. 
Leonard Spicer, presided. He said the work of the Institute was 
going forward with great strides, and he feared that, even allowing 
for the magnificent additions to the buildings which had recently 
been made, the governors would again be faced with the problem 
of knowing how to house the students. Although the word 
“Polytechnic” was associated in many minds with recreation and 
amusements, the chief work of these institutes lay in an educational 
and technical direction, £15,000 a year being the least sum on which 
the work at the Borough Polytechnic can be carried on at 
present. Mr. C. T. Millis, the principal, read the annual report, 
which showed that the percentage of passes gained in examinations 
was higher than last year, and the total value of scholarships was 
£375. Certificates were ‘gained in applied mechanics, magnetism 
and elcctricity, steam, machine construction, plane and solid 
geometry, and practical mathematics;. every candidate entered 
from the Institute for.the examination in steam was successful. 
A satisfactory feature of the work of the Institute was the readiness 
with which intending students asked for and followed advice given 
as to their courses of study, and the increasing number of those 
students who attend for two, threc and four years. After the 
certificates and prizes were distributed by Lady Lockyer, Sir 
Norman Lockycr delivered an address. He said that the sums 
spent on education in Germany and America considerably out- 
weiched what was considered a sufficient amount in England, and it 
must be realised that if learning was to progress in this country, 
we should have to pay for it. Prof. Perry claimed for the Poly- 
technic Institutions of London that they were doing a work which 
was unprecedented, and which our Colonies were now endeavouring 
to imitate. He had just returned from South Africa, where he 
found the people following the lead which London was now giving 
in the matter of technical education. 


The Electrical Volunteers and the Charing Cross 
Disaster.—With further reference to the excellent work done by 
the Electrical Engineers Volunteers last week (see p. 938, ELEC- 
TBICAL REVIEW), the following has been sent to us officially :— 

“The following particulars of the call and turn-out made by the 
search light sections of the Corps of Electrical Engineers on the 
night of the disaster at Charing Cross, show what has already been 
effected in the direction of organised mobilisation in this section of 


the Auxiliary forces. 


“ On the night of the accident a call was telephoned to me, the 
officer commanding, at 6.25 p.m. The orders were issued from the 
headquarters and the Sections warned at 6.35. Two sections under 
Capt. Phillipsand Lieut. Sheppard were mobilised with two 24-in. pro- 
jectors, all lamps, cable reels, and without waiting for horse trans- 
port these were dragged through the streets by the service drag 
ropes, got into position and the beams turned on the damaged roof 
and walls at 8 o'clock, being a total of 95 minutes:from the time 
the call was started from Charing Cross. 

“ These lights have been in continuous action during the |hours 
of darkness ever since the disaster. 


“R. E. B. CROMPTON, Lieut.-Colonel, 
* Officer Commanding, Electrical Engineers, R.E. ( Vols.) 


Overhead Mains.—The central station at Heimbach on 
the Ruhr, which recently commenced to supply the pumping plant 
of the Mechernich Mining Association, has now extended iis opera- 
tions so as to include the town of Aix-le-Chapelle, vié Blatten, 
Stockheim, Lendersdorf, Gurzenich, Mariaweiler, Langerwehe, 
Rohe and Haaren. Bare overhead mains carried on masts are 
employed for the transmission of the current, which is effected at a 
pressure of 30,000 volts. At Aix-la-Chapelle the current is stepped 
down at a transformer station to 5,000 volts, and at this pressure it 
is conveyed to the municipal electricity works which distribute 
the energy to consumers either in the form of three-phase current 
or, after conversion, as continuous current. The town of Duren has 
also been brought into the scheme, and other towns in íhe same 
industrial area are installing plant for undertaking distribution 
from the bulk supply works. The masts carrying the overhead 
wires have affixed to them tablets warning persons of the danger of 
touching the wires. 


Electric Welding.—On 6th inst. the Steel Barrel Co. 
opened their new barrel and tank factory at Uxbridge for inspec- 
tion. "The various parts of the barrels, &c., are welded together 
by means of electricity. i : 
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Automatic Train Control.—AÀ paper on this subject 
was read at a Students’ meeting of the I.E.E. on November 29th, 
by H. G. Trust, in which the author dealt with the Westinghouse 
electro-pneumatic multiple-control system ; the Westinghouse unit- 
switch control; and the Sprague-Thomson-Houston multiple-unit 
train control, in detail. s 

In the discussion a note was communicated by Mr. T. H. Schoepf 
on the subject of pneumatically-operated electric switches, giving 
the results of a series of tests which were obtained with these. 
The switch closes with a quick and steady motion, the contact 
pieces first closing at or near the tip, and as the piston rod moves 
forward the contacts roll and slide one on the other, finally resting 
at the heel and under the full pressure of the air against the piston. 
This motion between the switches has the effect of keeping the con- 
tact pieces perfectly clean, with the result that the carrying 
capacity of the switch is always a maximum. This condition, he 
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said, could not be obtained with a system operated electrically or 
electro-magnetically, since the pull on the moving arm of the switch 
varies inversely as the square of the distance of the core from the 
centre of the magnetic circuit, and therefore the switches come up 
with a very severe slam, tending to work the contacts loose, no 
matter how securely they are fastened to the switch, and the shock 
naturally shortens the life of the entire apparatus. The figure shows 
two curves giving the results of temperature tests which were 
obtained upon a switch having contacts 1 in. in width and with 
various pressures on the contact. The piston was 23 in. in diameter, 
and the several pressures on the contact were obtained by varying 
the pressure per sq. in. of the compressed air admitted to the 
cy linder. 


Oscillographic Tests at Bow Generating Station.— 
In the appendix to Mr. W. H. Patchell’s paper on the Charing Cross 
Co.’s City of London Works, which is dealt with elsewhere in this 
issue, a number of oscillographic records were reproduced. These 
showed that the wave-form of the alternators was very satisfactory 
at both full and light loads. With certain of the City feeders con- 
nected (unloaded) the 11th and 13th harmonics were clearly shown, 
but dangerous resonance was not, nor is it likeiy to be, approached. 
The worst condition is met with when a small alternator is con- 
nected with several unloaded feeders. Switching individual cores 
on and off produced a maximum instantaneous value of 9,800 volts, 
nearly twice the R.M.S. value (5,0)0), so that it should be safe 
to switch on a feeder on open circuit at 10,000 R.M.s. volts—if the 
insulation will stand 20,000 n.M.s. volts, this gives a margin of 
safety of 40 or 50 per cent. Sudden changes of voltage on the 
cable, or current in the machine, are dangerous, especially on open 
circuit ; thus it is dangerous to switch on an unloaded feeder, or 
suddenly to cut out a heavy load if by so doing a lightly-loaded 
feeder is left connected to the generator. The occurrence of arcs 
or sparks of any sort in the circuit is especially to be avoided, as it 
may lead to the development of voltages sufficiently high to break 
down the insulation. In order to avoid such dangers, charging 
gear has been provided for switching feeders in and out. 


Profit Sharing.—The Toronto Globe reports that the 
British Columbia Electric Railway Co., under a profit-sharing 
arrangement, has distributed $15,600 among 390 employés, as 
representing the men's share in the profits for the year ended June 


30th, 1905. This experiment in profit-sharing is said to be proving . 


quite satisfactory both to the employés and to the company, ' 


. 


The Electrical Engineers (Volunteers).—The non- 
commissioned officers’ mess held its annual dinner at Anderton’s 
Hotel on Saturday, December 9th, ©.8.M. A. Marshall in the 
chair. Among those present were Capt. Dumble (Adjutant), Major 
Leaf, Captains Le Rossignol, Pierce and Bransby Williams, and 
Lieuts. Sheppard, Leys, Tolley and Thorne. Tae cnt 

After “The King,” the Chairman, in proposing “The Officers," 
made reference to Col. Crompton's evidence before the Defence 
Committee, from which important developments for the corps are 
expected ; he also referred to the assistance given by Capt. Pierce 
and the staff at the disaster at Charing Cross. Major Leaf, 
in responding, alluded to the steady increase in numbers, which 
had now reached 700, to the general good feeling which existed 
between all ranks, and to the loss of officers owing to their being 
appointed to important poste, both civil and governmental, abroad. 

Replying for the Permanent Staff, Capt. Dumble, in a racy 
speech, said that nowadays he had little to do,:as the N.C.O.'s 
seemed to run the corps themselves, while Sergt.-Major Gunn told 
of the time when he had only one recruit to drill, and that with 
borrowed rifles. 

In proposing “The Sergeants’ Mess," Lieut. Sheppard said that 
the talent for effective organisation shown by ite members, and 
their habit of looking ahead, were qualities which could not be too 
highly commended. He also gave testimony to the advantage of 
all officers having passed through the lower ranks. 

During the evening C.S.M. Marshall, the mess president, was the 
recipient of a handsome electricstandard lamp and an autograph book 
from his comrades, on the occasion of his marriage.  Quarter- 
master Sergt, Applebee made the presentation in a neat speech, to 
which the recipient suitably responded. 

An excellent programme of music enlivened the proceedings of 
the evening. 


Glasgow Technical College.—The annual report of the 
work of the Glasgow and West of Scotland Technical College shows 
that the college has maintained its satisfactory position ; during the 
1904-5 session there were 530 day students, 4,424 evening students, 
and others, making a total of 5,671, as against 5,333 last year. The 
“ gtudent-hours" amounted to 406,221. There were 118 graduates 
of Scottish and English Universities in attendance, showing the 
value attached to the instruction given. Good progress is being 
made with the new building; the total expenditure to date has 
been £163,060, and the building fund now stands at £209,763. 
The College has received a legacy of £20,000 under the will of the 
late Mr. J. Donald. Dr. A. L. Mellanby has been appointed to the 
Chair of Prime Movers, in succession to Prof. W. W. Watkinson. 
Prof. M. Maclean occupies the Chair of Electrical Engineering. 


The N.E.M.A. Electrical Trades Benevolent Insti- 
tution.—The National Electrical Manufacturers’ Association 
(Incorp.) at a general mecting held at the Hotel Cecil on the 
4th inst. accepted rules as submitted by the Committee for this 
Benevolent Fund. These rules are about to be printed and circu- 
lated. The following gentlemen were elccted to serve on the Com- 
mittee of the Bencvolent Fund, with power to add to their number 
up to 30 :— 


H. Bevis. C. S. Northcote. 


Justus Eck. 


J. B. Birnbaum. T. J. Grainger. H. Oppenheimer. 
Herbert H. Berry. E. F. Johnson W. L. Packenham. 
G. Braulik. P. A. Lundberg. W. Schmahl. 

E. J. Clark. F. H. Nalder. L. Thurnauer. 


Donations as follows were promised at the meeting :—General 
Electric Co., Ltd., £100; International Electric Co., £25. Smaller 
donations were promised by 14 others. 


The fund starts with £260 as the gratifying result of a first 
attempt. To this will be added a good sum from the surplus of the 
Electrical Exhibition at Olympia. The members of the Committee, 
in addition to personal donations of £10 each, have pledged them- 
selves to raise £100 each for the fund. No doubt, when the com- 
plete rules are before the trade, there will be considerable additional 
assistance forthcoming from those who have not as yet had an oppor- 
tunity of examining orshowing practical sympathy with the scheme, 
which is to grant pensions and temporary relief to deserving and 
necessitous persons (or their widows and families) who have been 
connected with the electrical trade of the United Kingdom. 

There are, of course, other funds in existence of & somewhat 
similar kind, namely, the Institution of Electrical Engineers’ Bene- 
volent Fund, which has £2,050 invested, and the Institution's 
Wilde Benevolent Fund of about £1,500— both for the benefit of 
present and past members of the Institution and their families; and 
the B.E.T. Electrical Superannuation Fund for B.E.T. and allied 
companies, with which several other concerns are also connected. 

The Manufacturers! Fund will be run in the interests of the 
electrical trade workers generally—a need that is naturally not met 
by the other funds above mentioned. 


An Electrical Volunteer Rifle Company at Banga- 
lore.—The Times of India says that it has been proposed to form 
a company of Electrical Engineers in connection with the Bangalore 
Rifle Volunteers. Instruction will comprise telegraphy, telephone, 
engine-dynamo, lighting, searchlight and mining work. Certificates 
are to be given to men who become efficient and expert for which 
26 and 36 drills a year will be required instead of the usual nine to 
qualify for the capitation grant. Moreover, there will be good 
prospects of employment in connection with the industries that are 
growing daily, from the output of electrical power at the Cauvery 
Falls. Mr. H. P. Gibbs, chief electrical engineer to the Mysore 
Government, will command the company, with Mr. A. B. Andrews, 
electrical contractor, as lieutenant. | | TUN 
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Energy and Momentum.—The following remarkable 

etter and report have come to hand as we go to press :— 
19, Imperial Buildings, 
Ludgate Circus, E.C. 

i December 13th, 1905. 

Editor of the ELECTRICAL REVIEW, 

4, Ludgate Hill. 

Dear Sir, 
Enclosed I send you the report of the momentum engine by 
Mr. W. J. Harding, M.I.C.E. The report simply mcans that the 
modern accepted theory of energy is false, that it is proved to be a 
farce, and I say worse than that, that a fund was established in the 
sixties for exploiting false science. The reason for it was simply 
that the key to universal electric light, heat, and power is spelt 
Power. You can have no idea how proud I am, as a born English- 
man, that it has fallen to that race to discover the mechanical 
manufacture of power. There is an old saying in the world that 
“I smell MICE." When an inventor before a lot of engineers 
should show one-fifth of power delivering 30 per cent. of powcr, 


and then by mechanical construction in lhe face of the theory of. 


energy add to the machine and deliberately deliver from one-fifth, 
33 per cent., four-fifths never attached to the line shaft. | Eminent 
men should have smelt a MOUSE. 
Kind regards, 
Yours faithfully, 
: B. C. Pour. 


[coPv.] 


Consulting and Inspecting Engineer. 
Telegraphic address, “ Howadji, London." 
Telephone number, ¢217 Central. 


60, Mansion House Chambers, 
11, Queen Victoria Strect, London, E.C., 
December 12th, 1905. 
B. C. Pole, Esq., C.E. 
Dear Sir— 


MoxENTUM ENGINE AT ALEXANDRA PALACE. 


With reference to your request as to the result of my observations 
on above :— : 

Indicator diagrams show that, the engines working non-con- 
densing, there is a back pressure in the cylinders of 103 lbs, at 275 
r.p.m., steam on engine side of stop valve 80 lbs. Max. 1.H.P. 24. 

Engines have eight cylinders, single acting, 44 in. dia. X 4 in. 
stroke of piston. | 

Lights lighted, which may be veritied at any time, 739 from 
5 to 8-c.»., 20 16-c.p., one 32-c.p., together with two arc lamps, 
say, 10 amperes—voltage 105. 

Inspection of the voltmeters and ammeters at any time show 
that by using the ordinary rules for obtaining k.H.P. a paradox is 
apparent, the 1.H8.P. being less than the E.H.r. 

Faithfully yours, 
(Signed) W. J. HanpiNG, M.Inst.C. E, 


The ridiculous mouse that Mr. Pole has brought forth fills him 
with pride; we may point out, however, that the old saying is mis- 
quoted. One says, "I smell a vat”—and we think “RATS!” 
would have been most appropriate. We shall have more to say on 
the subject in our next issue; in the meantime we can only refer 
our readers to our issue of November 1st, 1901, for the report of 
the action brought against us by Mr. Pole, in which we proved his 
claims to be fallacious. 


Electric Shock Fatality.—On Monday, according to 
the Liverpool Post and Mercury, Mr. Coroner Brighouse resumed his 
inquiry at the Bush Hotel, Ince, near Wigan, relative to the death 
of David Evan Jones, 20, a drawer, employed in the Yard Mine of 
the Ince Hall Colliery, Ince. On November 14th deceased was 
working on a road along which an electric cable ran. One of the 
tubs he was taking to the shunt got off the road, and the cable 
became entangled in the angle iron of the tub, and, while deceased 
was attempting to get the tub back on to the rail, the sharp corner 
of the angle iron of the tub cut through the insulation of the cable, 
the result being that the deceased received an electric shock. and 
he was found dead under the tub. Mr. Henry Knight, the colliery 
manager, explained that the installation had been laid down for 
three years, and that was the first accident they had had. Dr: 
Fletcher, of Ince, stated that he had made a post-mortem examina- 
tion. The deceased was a perfectly healthy man, and there was 
no doubt death was due to an electric shock. Mr. Hall, Govern- 
ment inspector, said no rule had been broken, but he thought some 
effective steps ought to be taken by using an armoured cable, or 
that the very best expert advice should be sought and acted upon. 
The jury, after considerable discussion, found a verdict of 
“ Accidental death," no blame attaching to anyone. They left it 
in the hands of his Majesty's inspector and the colliery manage- 
ment to make such arrangements as would make the iustallation as 
safe as possible. 


Micanite Litigation.—With reference to the several 
paragraphs which have appeared in this journal, especially in our 
issues of November 21st, 1904, and November 7th, 1905, we 
understand (from Messrs. G. Schulz & Co., the London agents) that 
Messrs. Microwsky & Co. have successfully defended the action 
brought against them by the Mica Insulator Co. for infringement of 
all classes of mica patents in Germany. In view of the uncertainty 
which may exist in the mind of many of our readers as to the exact 
position of ‘the actions which have taken place, we are asked to 
mention this, notwithstanding that there are at the present moment 


actions by the Mica Insulator Co. for infringement in this country 
which are still pending. 


Northampton Institute.—The annual prize distribution 
at this Institute took place on Friday evening last, Mr. L. B. 
Sebastian, the chairman ofi the governors, presiding. In presenting 
the annual report of the work done by the Institute and ite 5,000 
students, Dr. R. Mullineux Walmsley, the principal, once again 
referred to the necessity for increased accommodation, applicants 
having to be turned away during last session. He stated that there 
were under consideration proposals for enlarging the Institute 
by the erection of an additional building. The presentation of 
prizes ^nd certificates was performed by Sir W. H. Preece, F.R.S., 
who delivered an address, in the course of which he had something 
to say on the question of technical education, remarking, among 
other things, that, notwithstanding the better technical education 
of the foreigner, the young Englishman was in demand abroad, 
because of his self-reliance and his power of command. As usual 
on these annual events, the various laboratories, workshops, &c., 
were thrown open for the-benefit of visitors, who inspected much of 
the ordinary work of the Institute in progress. The social and 
recreative side of the Institute was represented in the gymnasium 
and the swimming bath, where displays were given. The annual 
conversazione took place on the following evening (Saturday). 

In addition to the usual demonstrations of work in progress in 
the various departments, musical entertainments, &c., a special 
feature was found in a series of beautiful and interesting experi- 
ments carried out by Dr. C. V. Drysdale and his assistants in the 
electrical laboratories. Stroboscopic methods of measuring speeds 
have in his hands reccived an extraordinary development, and have 
rendered possible the performance of experiments which have 
hitherto presented great difficulties, such as the accurate deter- 
mination of the retardation curve of a motor armature running free, 
the slip of induction motors, &c. The arrangements made for 
testing transformers, both single and polyphase, energy meters at 
all loads and power factors, motors, &c., in the laboratories are 
admirable. Mention must be made also of a 25-Kw. alternator 
which has been made for the most part in the workshops of the 
Institute, and is arranged in such a way as to enable a number of 
interesting problems to be thrashed out when the machine is com- 
pleted. A visit to the laboratories would prove of interest and 
instruction to any electrical engincer, and Dr. Drysdale’s enthusiasm 
would prove an excellent tonic after the worry of the daily round. 


Institution and Lecture Notes.—BinuiNGHAM AND 
District ELECTRIC CLuB.— The annual meeting was held on 
Saturday last. The report of the committee—the first since the club's 
initiation—showed very satisfactory progress, the membership being 
82. A number of useful papers have been read, and socia] meetings 
and works visits have taken place. Mr. J. A. Jeckell was elected 
president for the ensuing year, and Mr. Riddle (of Inniss & Riddle, 
City Chambers, New Strect, Birmingham) was appbinted secretary, 
Mr. M. G. Waggott having retired from that position. 

INSTITUTION OF CIVIL ENGINEERS. —At the meeting on Tuesday, 
the 5th inst., a paper was read on “The Steam Turbine,” by the 
Hon. Charles A. Parsons, C.B., F.R.S, and G. G. Stoney, 
MM.Inst. C.E. The general theory of the working of the steam 
turbine was given, and the chief features of the flow and expan- 
sion of steam and the conditions essential to economy were touched 
upon. Various applications of steam turbines were dealt with, and 
a large part of the paper dealt with the application of the steam 
turbine to marine propulsion. 

At the Albert Hall, Nottingham, on 7th inst., Prof. W. E. Ayrton, 
F.R.S., lectured on “Energy and Patriotism: British, American 
and Japanese." From a report of the lecture in the local Press, we 
gather that the Professor had nothing good to say of the present- 
day Englishman. 

The danger of incandescent electric lamps in the mine was dis- 
cussed at a mecting of the North of England Mining and 
Mechanical Engineers, held in Newcastle on Saturday. The sub- 
ject arose out of experiments made by Mr. Holliday, of Littleburn 
Colliery, where an outbreak of fire had been traced to this cause. 
Mr. Blackett said he never could understand how people imagined 
that there should be no heat in an electric light, and Mr. J. B. 
Atkinson, Mines Inspector, quoting from a book on explosives 
written by himself and his brother, showed how coal dust in the 
upper parts of mines, probably due to its absorption of oxygen, 
very easily becomes ignited. In the discussion it was urged that 
incandescent globes should be enclosed, as they were on their 
original introduction into mines, in outer cases.— Yorkshire Daily 
Post. 

MANCHESTER ENGINEERS! ASSOCIATION.—Mr. FE. G. Constantine, 
consulting engineer, of Manchester, and an ex-president of the 
above Association, read a paper at a meeting of that Association 
on Saturday last, on the subject of “ Steam aud Steam Generators.” 
He referred, in the course of his remarks, to water-tube boilers as 
having been extensively adopted in the generation of electricity; 
and quoted particulars of the relative numbers of different types of 
boilers now in use in the 348 electricity stations in the United 
Kingdom. Of stations equipped with  water-tube  boilers 
exclusively there are 38°5 per cent.; with mixed shell type and 
water-tube, 244 -per cent.; with Lancashire boilers, 241 
per cent.; with  shell-type boilers, other than Lancashire, 
130 per cent. In the electricity generating industry, a 


system of keeping costs, under the heads of — instal-. 


lation, fuel, attendance and maintenance, is adopted—a 
system which might be advantageously followed in some 


other trades, for, if more attention were paid to the cost of. 


steam generation, the resultant saving would be.enormous. Taking 
the aterage price of coal at 8s. 6jd., it appeared that stations 
equipped with shell-type boilers, other than Lancashire, had the 
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least coal cost, “36d. per unit sold, the wages of workmen befnp ` 
‘04d., and cost of repairs ‘02d. higher than in Lancashire boiler. 


stations. The next stations in economy of coal per unit were 


those provided with mixed shell-type and water-tube boilers, — 


the cost of coal being :409d., while repairs and maintenance 
were ‘05d. per unit higher than in the case of Lancashire boilers, 
the wages of workmen being the same. On the same basis the cost 
of coal per unit in stations equipped with water-tube boilers was 
''44d. per unit, or ‘Old. less than in Lancashire boiler stations, the 
wages of workmen being ‘Old., and repairs and maintenance ‘03d. 
per unit greater. This comparison goes to show that there is no 
practical difference in cost of fuel and repairs and maintenance 
per unit of electricity sold, in the stations equipped with 
Lancashire boilers and those with water-tube boilers. These 
results, Mr. Constantine remarked, would probably come rather as a 
surprise to the advocates of Lancashire boilers, and also to those 
whose experience agreed with his own that water-tube boilers of the 
best design, are alone equal in efficiency to combined Lancashire 
boilers and economisers, and that when they are worked in con- 
junction with economisers (and all boilers, no matter what their 
design, should be fed with heated water) they vive a proportionately 
higher efficiency under similar conditions of working; while the 
cost of installation, for fair-sized units, and for attendance, 
repairs and maintenance . is no greater than for high- 
pressure Lancashire boilers. Dealing with the subject of 
mechanical firing, Mr. Constantine said: One of the most 
interesting forms of mechanical firing is that of introducing 
to the furnace, fuel which has previously been converted into 
powder, in such a manner as to secure the utmost combustion of 
the heat-giving constituents attainable in practice. After long 
experimenting and trial, a satisfactory system has been developed 
by means of which low-priced or unsaleable small fuel can be 
utilised with marked economy, as compared with the fuel 
usually employed in the generation of steam, This 
opens up a wide field for the using up of enor- 
mous quantities of what has hitherto been regarded as an 
unsaleable by-product of collieries and gas works. Mechanical 
draught is a branch in which, after many failures, great progress has 
been made; and when a system of artificial draught is devised, 
after an intelligent study of the conditions has demonstrated 
its desirability and practicability, satisfactory results have ensued 
from its employment. - 

On Saturday last Mr. W. C. Mountain delivered hbis third lecture 
on “ Electricity as Applied to Mining,” at Nottingbam University 
College. 


Cable Steamers.—The German telegraph steamer 
Stephan, belonging to the Norddeutsche Seekabelwerke, is reported 
to have sailed from Port Said for Nordenham on the 7th inst., and 
should reach her destination about the 19tb. She will have been 
away four months all but five days. During this time she has 
steamed out to Shanghai, successfully laid the section of cable 
between there and the Island of Yap, in the West Caroline Group— 
a length of some 1,800 miles—coaled, returned to Shanghai, landed 
her spare cable, and finally steamed back to Nordenham, making a 
total distance of over 25,000 miles. , i 

The steamer Von Podbielski, belonging to the same firm, has 
during this period been sold to the Dutch Government, for service 
as a repairing ship in the Dutch East Indies, and has been renamed 
the T'elevgyraaf. After extensive alterations, to make her suitable 
for a tropical climate, she proceeded to the East loaded with & 
cable to be laid between Macassar and Balikpapin. ‘This work 
has been duly accomplished, and the German-Dutch system of 
cables completed between Java and China, connecting at Guam 
with the Commercial Pacific Co.'s system. 


The Complete Municipal Fault Finder, — Every 
municipality owning a fair sized network of mains, should possess 
on its electrical staff an individual specially trained in what might 
be called electric second sight, or the psychology of fault finding. 

At ordinary times, when all is calm and bright, this super-man 
can be used to wash the shift engineer's collars, or wipe the perspi- 
ration from the stokers; but, anon, when the busiest part of the 
town is plunged into Stygian shadows owing to a cable breakdown 
on some Friday night, and the circumambient darkness rings with 
the curses of shopkeepers and the howlings of publicans and sinners 
for light—then does our noble faultfinder find his true vocation and 
enter with joy upon his labours. And the method thereof is some- 
thing like this:— l 

Alone, in a quiet corner, with a plan of the mains fronting him, 
he gazes with soul enrapt and classic chin on hands into a glass 
(with & bit of lemon in it, perchance). After a few minutes of deep 
cogitation (and deeper draughts from the aforesaid pipkin) light 
breaks upon him, and he places his confident and grimy premier 
digit on the plan at the faulty place. 

Out goes the mains man with joiuter and handcart, and repairs 
the trouble at the spot indicated. 

A man like this would be a boon and blessing beyond all the 
D'Arsonval or. Kelvin test sets ever invented ; saving time, trouble 
and mains men. 

How many mains men hare come to an early grave through fall- 


ing downstairs when finding faults in their sleep, and how many - 


are at this moment sojourning in padded rooms, smiling idiotically 
at the gas bracket and babbling incessantly of loop tests, carths on 
positives, and the foolishness of the 5-light pork, butcher in the 
Market Place ?—DUPLICATOR. : 


Appointments Vacant.—An electrical draughtsman is 
to be appointed at Hackney at a salary of £130 per annum; two 
shift engineers for Brighton electricity works (50s.). "ges 


The Railway Electric Power Scheme.—A_ powerful 
syndicate has been formed to promote a Bill in Parliament to carry 
out the electric power scheme, which has been already referred to 7 
in our columns, and which is generally known as the “ St. Neot's ? 
or “ Railway " Power Scheme. A joint stock company has been 
registered with a capitakof £60,000, to provide in the first instance 
the financial necessities of the enterprise during the passage of the 
Bil through Parliament, and the names of the members of the 
syndicate which appear on the register as signatories to the memo- 
randum of association are a guarantee that any necessary capital 
will be forthcoming for the ultimate construction of the electric 
works and mains. The signatories to the memorandum of asocia- 
tion are :— | 


Law Debenture Corporation, Ltd. 
Railway Share Trust and Agency 


Messrs. Lazard Bros. 
Messrs. Helbert, Wagg & Russell 


Co., Ltd. Messrs. Sperling & Co. 
Mercantile Investment and | Col. Henry Platt, C.B. 

General Trust Co., Ltd. Mr. Louis Floersheim 
United States and South Ameri- | Mr. Robert Fleming 

can Investment Trust, Ltd. Mr. J. G. B. Stone 


Right Hon. G. J. Shaw Lefevre | Mr. George Kitchin 
Right Hon. J. W. Mellor, K.C. Mr. J. S. Bergheim 
Sir James Sivewright, K.C.M.G. | Mr. H. A. Vernet 


Sir William Mather Mr. Stanley Boulter 
Sir John Gray Hill Mr. E. B. Merriman 
Messrs. R. Raphael & Sons Mr. G. A. Touch 

Messrs. Stern Bros. Mr. Joseph Beecham 


The directors of the syndicate are stated by the articles of 
association to be Mr. Stanley Boulter (chairman), Mr. George 
Kitchin, and Mr. H. A. Vernet. 

The objects of the Bill are the supply of electric energy in bulk 
to railways, Metropolitan Borough Councils, and existing electric 
supply companies. The promoters are, we understand, directing 
their attention mainly to the supply of the great London railways, 
for the electrification of whose suburban traffic it is estimated that 
fully 700,000,000 units per annum will in the near future be required ; 
but negotiations are also pending for supplying in bulk municipal 
and other electric undertakings. 


, OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. | 


— —À 


Central Station Engineers.—The Woolwich B.C. has 
appointed the assistant electrical engineer (Mr. Q. W. KEATS) to 
be acting electrical engineer until the appointment of a successor 
to Mr. Mitchell. It was resolved to give a testimonial to Mr. 
Mitchell testifying to his capabilities as an electrical engineer. 

The Canterbury T.C. has appointed Mr. S. B. TiTE as switch- 
board attendant. 

Mr. E. Crosse has been appointed mains assistant engineer to 
the Woolwich Borough electricity undertaking in place of Mr. 
C. W. Bloomfield, who hns resigned to take up an appointment in 
the drawing office of the British Insulated and Helsby Cables, Ltd., 
of Prescot. . 

‘Mr. Harry RICHARDSON, the electrical engineer for Dundee 
Corporation, is reported to have been offered an appointment in 
connection with a large electrical engineering firm in England. 

The staff of the Barking U.D.C. Electricity and Tramway Works 
have presented Mr. A. H. SEABROOK, the late electrical and tram- 
ways engineer, who has obtained a similar appointment at West 
Ham, with & marble clock with bronze reliefs. 

Mr. Henry WinxiNsoN, of Radcliffe, has been appointed elec- 
trical engineer to the Radcliffe District Council. There were 157 
applicants, 


Tramway Offieials.—The following increases of salary 
are to be given in connection with the tramways department of 
East Ham Town Council :—T. Owen, traffic superintendent, present 


salary £200, increased to £210; W. G. NEWTON, outdoor assistant, 


from £200 to £210; W. R. ELLIOTT, station superintendent, present 
salary of £180 increased to £190; T. AITKEN, mechanical engineer, 
present salary of £180 increased to £190; E. T. Baker, chief 
clerk, present salary of £140 increased to £150. 


General.—The staff of the electrical department of the 
North Statfs Railway at Stoke-on-Trent have presented a kit bag 
to Mr. REcrNALD P. BouLp, and he received from the superin- 
tendent (Mr. A. F. Rock) a writiug case, on his departure to take 
up an appointment on the North-West India State Railways. 

Mr. Percy P. GUTTERIDGE, accountant to the Light Railways 
Committee of the Gloucester Corporation, has been appointed 
cashier and accountant to the Wakefield and District Light 
Railways Co. 

Mr. GILBERT C. VvrE, A.M.I.E.E., has resigned his position as 
works manager and assistant to the general manager of the Tele- 
phone Department of the General Electric Co.’s Works at Salford, 
and has established himself at 14, Ridgefield, Manchester, as a con- 
sulting engineer for telephones and all systems of electric sig- 
nalling. He is also specialising in works organisation and the 
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manufacturing details necessary fof the economic pfoduction of 
light and intricate mechanical and electrical apparatus. 

Mr. W. S. HALLIWELL, electrical engineer to the Colony of Lagos, 
is at present in this country, on leave. His address is Darcy Lever 
Old Hall, Darcy Lever, Bolton, Lancs. : | 

Mr. H. C. Hawxrns, who is retiring from the staff of the Arc 
Works, Chelmsford (Messrs. Crompton & Co.), has been presented 
by the staff and employés with a silver tray. | 

We learn that Mr. John Cowan has resigned the managing direc- 
torship of the Stirling Boiler Co., Ltd., of Motherwell, and 25, 
Victoria Street, Westminster. The directors have appointed Mr. 


E. G. CONSTANTINE, A.M.I.C.E., M.LM.E., of Manchester, to be ` 


managing “irector, and he will enter upon his duties at Motherwell 
on January 1st next. Mr. Cowan still retains his interest in the 
company, and will continue to be chairman of the directors. 

We learn that Mr. Bertram S. Gives, M.LE.E., has been 
appointed by Messrs. Mather & Platt, Ltd., chief representative 
for London and the South of England for their electrical and 
hydraulie departments. Mr. Giles was previously employed for 
nearly 17 years by Messrs. Mather & Platt, Ltd., at their Salford 
Iron Works. 


Obituary.—The death has occurred at. East Acton of 
Mr. Ivon MonLEswoRTH CHARLES JASON DE HAVILLAND, A.I.E.E., 
who designed the “ Iris " motor-car, concerning which much favour- 
able comment was made at the Olympia Exhibition. Deceased, an 
electrical engineer, was only 27 years of age, and on Sunday even- 
ing last, after having been in bed a week ill with influenza, he 
procured a revolver, which he kept in readiness for burglars, and shot 
himself twice in the left breast, death being instantaneous. 

A Dalziel Press telegram from Paris says that M. ARTHUR 
RaDIGUET, who devoted his life to the study of X-rays, particularly 
in regard to their effect on the human body, has just died in Paris, 
a victim to his devotion to the science. The X-rays produced a 
wound on his right arm which couid not be healed. Gangrene 
eventually set in, and M. Radiguet succumbed. 


NEW COMPANIES REGISTERED. 


London and General Power Supply Co, Ltd. (86,791).— 
This company was registered on December 9th, with a capital of £60,000 in £10 


e Shares, to carry On the business of generators, transmittera, distributors and 


suppliers of electrical energy for any purposes, constructors and equippers of 
generating stations and electric light and power works, layers of cables and 
Wires, company promoters, financiers, &c., and to apply for any necessary Acts of 
Parliament or Orders. The subscribers are :— 


Shares. 
H. R. Russell, South Sea House, Threadneedle Street, E.C., stockbroker.. 150 
J. G. B. Stone, 9, Drapers Gardens, E.C., stockbroker .. E - 2 50 
R. D'Oyley Carte, Savoy Hotel, W.C., gentleman.. es - "€ P 50 
R. Fleming, 2, Princes Street, E.C., merchant .. 2 EE i. .. 100 
Lazard Bros. & Co., 40, Threadneedle Street, E.C., merchants x - 50 
R. Raphael & Sons, 25, Throgmorton Street, E.C., merchants vu .. 100 
Stern Bros., 6, Angel Court, E.C., merchants s at a $e .. 100 
The Right Hon. G. Shaw Lefevre, 18, Bryanston Square, W., Privy 
Councillor p. es se 2. ek " » zs va N 25 
Railway Share Trust and Agency Co., Ltd., 3, Bank Buildings, E.C. - 50 
L. Floersheim, 8, Bank Buildings, E.C., merchant "T Ds T vs 25 
Sir J. G. Hill, Kt., 10, Water Street, Liverpool .. $a m m is 25 
The Right Hon. J. W. Mellor, 68, 8t. George's Square, S.W., Privy 
Councillor 10 


E. B. Merriman, 39, Threadneedle Street, E.C., Chairman Capital and 
Counties Bank.. he BE 9 x s - ex is yx 10 
H. Milton, 41, Threadneedle Street, E.C., secretary , NEC SEP 50 
Sir Wm. Mather, Kt., 16, Kensington Palace Gardens, W., engineer SN 50 
H. H. Bartlett, 39, Victoria Street, 8.W., contractor for public works DS 50 
J. S. Bergheim, Belsize Court, Hampstead, N.W., gentleman os .. 100 
Sir H. Platt, C.B., Gorddinog, Llanfairfechan, Carnarvon .. cH m 
Bir James Sivewright, K.C.M.G., Tullyallan, Kincardine-on-Forth, Fife, 


landed proprietor  .. W A ee - $ s "s .. 100 
G. A. Touch, Basildon House, Moorgate Street, E.C., chartered 
accountant F.. 50 


J. E. Rawlins, J.P., Syston Court, Bristol, Chairman North Wales Power 
and Traction Co., Ltd. i » at vs - ME x Vs 
Joseph Beecham, St. Helens, Lancashire, merchant 


. E. Welton and J. W. Strange, Bond Court, Walbrook, E.C., stockbrokers 


(members of the firm of Sperling & Co.) 


No initial publie issue. The number of directors is notto be less than two 
nor more than seven ; the first are Stanley C. Boulter (chairman), Geo. Kitchin 
and Henry A. Vernet, with power to add to their number; quaiiication; £500; 


remuneration, 5 per cent. of the profits available for distribution to the 
meinbers, divisible. 


CITY NOTES. 


India-Rubber, Gutta-Percha and Telegraph 
| Works Co. 


THE directors’ report for the year ending September 30th, 1905, 
to be presented at the meeting at 106, Cannon Street, E.C., 
on Tuesday, December 19th, shows, after provision for 
doubtful debts, a net profit of £51,729. Adding £53,274 
brought forward, and deducting £12,500 interim dividend paid 
in June, there remains a disposable balance of £92,503. The 
directors recommend the distribution of a dividend of 15s. a share, 
free of income-tax, amounting to £37,500, making, with the 
interim dividend paid in June, a total payment of 10 per cent. for 
the year, and leaving £55,003 to be carried forward. The general 
business of the company shows an increase compared with last 
year, and although the price of raw material is still very high, the 
fluctuations have not been great, and therefore better prices have 
been obtained for manufactured goods, The cable department 


besides having other smaller work in hand, is at present engaged in 
the manufacture of 1,300 nautical miles of submarine telegraph 
cable, which will be laid by the company’s cable steamer Silvertown 
between Shanghai and Manilla in March next. The Dacia and 
Buecaneer have been employed in cable-repairing work during the 
year, and the latter is at present under charter. The works at 
Silvertown and Persan have been maintained in their usual state 
of efficiency, but considerable expenditure must still be made at 
Persan to provide for the economical production of goods for the 
French market. The board regrets to record the death of Mr. 
Stephen William Silver, one of the founders of the company, who 
to the last took the deepest interest in ite welfare. His advice and 


guidance were always, as the shareholders know, of the highest 


value, and, although he has passed away in the fullness of years, 
his loss is none the less great. The Board also regrets to record the 
death of Mr. John Bailey, who had recently retired from the 


. position of manager at Silvertown. Mr. Bailey served the company 


since 1864, and earned the esteem and respect of all with whom he 
was thrown in contact. The Hon. Henry Marsham, owing to the 
necessity of residence abroad during a considerable portion of the 
year, has resigned his position as a director, and bas been appointed 
&n extraordinary director. Major Leonard Darwin has been elected 
chairman. Mr. George Henderson and Major Leonard Darwin, the 
retiring directors, offer themselves for re-election. 


Aron Electricity Meter, Ltd. 


Mr. H. Hrest presided at the meeting held at Winchester House 
last Friday. He said that the report (see ELEOTRICAL REVIEW, 
December 8th) was not. yet quite the subject of congratulation 
to the shareholders; they were not yet paying the full 6 per cent., 
but the directors had the right to be pleased with it to a certain 
extent. The path they bad entered upon was beginning to look 
straight and clear. They had practically earned sufficient this year 
to pay the full 6 per cent., but they would like to have another 
year's results before them before they resumed that rate. It was 
only the consideration of the best interests of. the company thst 
had prevailed upon them to declare 44 per cent. dividend. He 
proceeded to e comments upon such figures in the balance- 
sheet as were different from last year's. The loss carried forward 
from recent years had disappeared. The stock of meters, clocks 
and parts was £6,000 up for twa reasons. First, they had done an 
increased business, which naturally meant a little larger stock. 
The other reason was that the stock had increased, particularly in 
their German business, and in view of the serious labour troubles 
in Germany, Prof. Aron, not knowing which industry might next be 
affected—he was drawing his supplies from various industries 
—thought it wise, so that they should not suffer more than necessary, 
to fill up bis stocks to the best of his ability. It was all good stock. 
In regard to the profit and loss account, they had always been very 
liberal in depreciation, and that item was again very large. It 
strengthened the company to be liberal in that way. Upon the 
maintenance of patents they had spent over £1,000 more. The 
meter business, as well asthe electrical business generally, was in a 
constant state of evolution, and it would be no use sitting tight on 
their patents if they did not employ a constant staff and try to get 
ahead of what other makers were doing. They hoped one day to 
get ahead of them all, so this item was a necessary expense. They 
had not altered the item of goodwill in the balance-sheet for this 
reason. The results of that fairly satisfactory report were due 
principally to the business carried on in Germany and at their 
branch in Vienna. In Germany Prof. Aron bad worked very hard 
and economically, and had used his infiuence even to the extent of 
obtaining orders by travelling a great deal himself. In France and 
England they could not claim to have made any profit—they had 
even made a small loss. The reason for this was a different one in each 
country. In France they used to do their business principally with the 
central stations in Paris; recently they had to make efforts to do 
business in the country with the smaller stations. Paris was stagnant 
at present, because the concessions of the electric lighting companies 
expired in 1907. The State had not yet settled the policy that 
was to be carried on after 1907. The companies, feeling that tbey 
might have to lose all their rights and to clear out without adequate 
compensation, were not following other companies and reducing 
their prices, and they had shirked capital expenditure and every- 
thing that meant buying. Until it was settled which way the 
future supply was to be carried on, not much business might be 
expected from Paris. ‘The meter enjoyed a good reputation there, 
and as the question bad to be settled in 1907, they had thought it 
wise, with the smallest ,amount of expenditure, to carry on their 
business until they knew what the future had in store for them. It 
might surprise them when he said that there was more private 
house electric lighting in this country than in any other. Pro- 
duction of electric lighting here appeared to be much cheaper than 
in Germany and on the Continent generally, and when a com- 
modity was cheap, engineers were not so careful with it as when it 
was dear; in other words, their meter, which was the most accurate 
one, was not so much appreciated to measure a cheap commodity 
where the unit cost ld. or 2d. or 3d., as if was to measure an 
expensive commodity in Berlin or Vienna, where it was 6d., 7d. or 
8d. In consequence, the craze had been for cheap meters. The 
company had spent a lot of money to produce cheap meters, 
and he was exceedingly pleased that. their little meter was finding 
favour, but it had not yet found favour in such quantities as 
would help the company seriously in ite dividends, though they had 
reason to ope. The business that had generally been done in this 
country had been for two-rate, or double-tariff meters, and for standard 
instruments and traction meters. Some railway and traction com- 
panies had begun to appreciate the use of putting meters on their 
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engines and cars in order to check the drivers against each other. 
If that measure took popular favour, he believed their meter would 
one day give satisfaction. Whilst formerly the company practically 
supplied one type of meter, the money they had spent year after 
year in maintenance of patents and developments had put them 
already on a little broader base. In that direction they wished to 
continue, and they were at present studying petrol traction 


and auto-car developments for the purpose of seeing whether. 


they could not find an outlet for their unemployed capital. They 
hoped next year,if they had good results, to put some tangible 
proposal before them. After paying a personal tribute to Dr. Aron, 
he formally moved the adoption of the report. 

Sir J. PENDER seconded, and after some discussion it was carried 
unanimously. 

A SHAREHOLDER was of opinion that the full preference dividend 
should have been paid, and a smaller balance be carried forward. 
There was nothing more disastrous to existing or future prosperity 
than for the preference interest to be in arrears. 

The CHArRMAN said that if they had paid the 6 per cent., there 
would be, under the agreement, commission due to Dr. Aron ; there 
also would be directors' fees to pay, and the amount carried forward 
would have dwindled down. 

The retiring directors and auditors werc re-elected. 


Isle.of Thanet Electric Tramways and Lighting Co. 


THE report for the year ended September 30th last states that 
traffic receipts show a reduction of £2,924, and the sale of elec- 
» tricity an increase of £490. The directors regret that the profits 
. have only enabled them to pay the preference dividend to 
March 1st, 1905, and they have carried forward the balance of 
revenue, £1,047. Two accidents took place during the year. The 
company was fully insured against third party risks, and therefore 
lost nothing by personal claims, but the accidents had a detrimental 
effect on the traffic receipts. An inquiry was held by Col. Von 
Donop, R.E., on behalf of the Board of Trade, into the accident 
which occurred on Madeira Hill, and the report of the inquiry has 
just been issued. Col. Von Donop attributes the accident to want 
of experience on the part of the driver. Owing to the greatly 
increased service of cars required for a few months during the 
summer, it is necessary’ that a number of new drivers should be 


employed every year, but they are trained as thoroughly as possible | 


before they are placed in charge of cars. The company have, 
however, now made arrangements for exchanging drivers before 
arriving at Madeira Hill and the other steep gradients, so that in 
future none but their most experienced men will operate the cars on 
these parts of the system. The sum of £418, being the cost 
incurred in the unsuccessful promotion of a lighting order for 
Ramegate, has been charged against revenue. 


British Electric Traction Co. 


THE interim report states that since the date of the last report 
about 174 miles of new or reconstructed tramways orlight railways 
have been opened for traffic by electric traction, and the Bombay 
horse tramways, of about 17 miles, have been added to the list of 
associated undertakings. The total mileage of tramways, railways, 
and combined omnibus routes is now 439 miles, and the total traffic 
receipts of all the associated undertakings for the current year are 
estimated at £1,400,000, as compared with £1,264,061 for 1904. Elec- 
trical lines are now under construction at Penge and Croydon to 
Mitcham, near London, at Cavehill,near Belfast, in Middlesex 
(forming part of the large system of the Metropolitan Electric 
Tramways Co.) and in the Birmingham district. In spite of the 
fact that the company had sold its intcrests in several undertakings 
to local authorities and others, upon which the return for 1904 was 
about £12,000, the directors expect that the aggregate return for the 
current year upon the company's investments will be maintained. 
The directors anticipate that satisfactory profits will be made by 
the company before the closing of the books on March 31st next, 
but,as the substantial profit receivable in shares of the Bombay 
Electric Supply and Tramways Co. has not actually been received at 
this date, the directors prefer not to declare an interim dividend on 
the ordinary shares for the present half-year. The Bombay Co. has 
successfully raised £600,000 in debenture stock and £600,000 in 6 
per cent. preference shares, thus enabling this company to meet its 
main obligations in regard to this enterprise. Energetic steps are 
being taken to carry out the conversion of the tramways to electric 
traction, and to enable the Bombay company to deal effectively 
with the supply of electric light and power, for which there will be 
a large demand. The volume of business carried out by the Brush 
Electrical Engineering Co. during the current year shows a con- 
siderable increase. The rolling and general engineering 
departments are expected to show improved returns, but owing to 
keen competition the margin of profit upon the manufacture of 
electrical machinery is small. The Brush Co. is largely interested 
in the tube railway authorised by Parliament to be constructed 
from the Marble Arch along the Edgware Road, but considerable 
uncertainty has prevailed in regard to the traffic question in 
London, pending the issue of the report of the Royal Commission. 
In the meantime the construction has not been proceeded with. 
A further Bill will be promoted in the ensuing Session, for which 
notice has been given, for an extension of time for construction, 
and also to authorise, as recommended by the Royal Commission, 
the construction of an underground railway from the Marble Arch 
to Victoria, forming an extension of the authorised Edgware Read 
tube railway. ius 


British Westinghouse Electric & Manufacturing Co 


THE sixth annual report of the directors for the year ended July 
Jlst, 1905, states that the profit and loss account shows a gross 
profit of £113,409 7s. After providing for debenture and loan 
interest, depreciation and the further special expenditure 
enumerated below, the directors regret that a loss of £15,407 
10s. 10d. is shown after deducting the balanee of £2,809 15s. 11d. 
brought forward from last year. ‘The special items are :— 
Exceptional expenditure under the Mersey Railway con- 
tract 2. keke sso e sso ss £43,549 17 1 
The balance of exhibition and sundry expenditures 
brought forward on July 31st, 1904, now written off £5,340 2 1 
Proportion applicable to the current year of excess cost 
and experimental expenditure on manufacture of new 
types of apparatus during that period s .. £25,000 0 0 
" Following the course indicated by your directors in last year's 
report, care has been exercised to have your works' equipment 
efficiently maintained, and, in addition, a very considerable sum 
has been charged to profit and loss account for the maintenance of 
large machine tools and machinery, while all patterns and draw- 
ings, together with patents acquired, have equally been charged to 
profit and loss account. In view of this, your directors are of 
opinion that the sum of £16,500 provided for depreciation, which 
includes £5,000 in respect of the buildings themselves, is adequate. 
“The balance of £225,000 of 4 per cent. mortgage debenture stock 
available for issue has been sold to the American Westinghouse 
Co., to be taken at 95 per cent., in the courae of the year 1906. 
“The volume of the output from the works during the year under 
review was considerably in excess of that for the previous year, and 
a large saving in manufacturing costs and in selling and general 
expenses was effected. Competition is still very keen, and seriously 
affects the company's business and outlook; but it is hoped by the 
directors that with the revival in trade this condition may improve. 
. " Mr. J. W. Cloud and Sir Joseph Lawrence, M.P., have retired 
from the board, and Mr. Newcomb Carlton, a vice-president of the 
Westinghouse Electric and Manufacturing Co., of Pittsburg, Pa., 
U.S.A., was elected a director last month. This appointment will 
be submitted for confirmation at the meeting." 
Lieut.-Col. Montagu Cradock, C.B., offers himself for re-clection. 


Prospectuses. 


British, Foreign and Colunial Automatic Light Controlling Co., 
Ltd.—The list opened on Tuesday, and closes to-morrow, in an 
issue of 35,000 6 per cent. participating preference shares of £1 
each. The company takes over the goodwill of the business of the 
Automatic Light Controlling Co., Ltd., and the patent rights of 
Mr. John Gunning for lighting and extinguishing gas lamps at 
predetermined times, and for improvements for opening and 
closing electric circuits at predetermined times. Current contracts 
for sale and hire of lamp controllers will also be taken over from 
the vendor company. The electrical switch is stated in the pros- 
pectus to have a great future before it and to be available for both 
public and private lighting and for illuminated advertisements. 
The purchase price is £50,000, as to £20,000 in cash, or part in cash 
and part in preference shares, and £30,000 in ordinary shares. 

The Liberian Rubber Corporation, Ltd.—An issue of 120,000 shares 
of £1 each has been offered for subscription this week. The 
nominal capital is £270,000. The company acquires from the 
Monrovian Rubber Co. a Libcrian Government concession for 
collecting and exporting rubber from that Republic. There are 
four rubber collecting stations at Bopora, Kaka, Sikong and Putu. 
There are stated to be 20,000 sq. miles of dense virgin rubber 
forest. Sir H. H. Johnston considers that the stations can be 


' increased to 30, and the output of rubber to about 500 tons a year, 


yielding a net profit of about £65,000 per annum. Out of the | 
present issue, £50,000 is to be provided for additional working 

capital. The concession is for 26 years. The Dunlop Rubber Co. 
has contracted with the company to purchase for 10 years at 


" market price, less brokerage, its entire output of rubber. The ljst 


was to close on Wednesday. 

Rubber Estates of Ceylon, Ltd.—This prospectus, too, has been before 
the investor, the list closing yesterday, with an issue of 40,000 
ordinary shares of £1 each; 42,000 have been already issued. The 
company is to acquire, develop and work properties in Ceylon, 
suitable for tHe cultivation of rubber. 'The company is now pro- 
ducing tea, cocoa and coco-nuts, and during the development of 
the rubber it is estimated that sufficient profits should be earned to 
provide a small dividend, to be materially increased as rubber trees 
arrive at a productive stage. 


British Columbia Electric Railway Co.—The issue 
of 185,000 5 per cent. cumulative perpetual preference shares of £1 
each was considerably over-subscribed, and letters of allotment and 
regret have been posted. 


Electric and General Investment Co, — The 
directors have declared interim dividends at the rate of 6 per cent. 
annum on the preference shares for the six months ending the 
31st inst , being 3s. per share, and at the rate of 10 per cent. per 
annum on the capital paid up on the ordinary shares, being 1s. per 
share for the six months ended the 30th ult. Both dividends will 
be paid, less income-tax, on January 1st, 1906. 

Eastern Extension, Australasia and China Tele- 
graph Co.— The directors have declared an interim dividend for 
the quarter ended September 30th of 2s. 6d. per share, free of 
income-tax. 

Eastern Telegraph Co.— The directors have declared 
an interim dividend of 14 per cent. om the ordinary stock in respect 
of the quarter ended September 30th, 1905, Z i 
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MARKET QUOTATIONS. 


Wednesday, December 13th. 
| 
Latest Fortnight's 
CHEMICALS, &o, Price. | Inc. or Dec. 
a Acid, Hydrochloric per cwt. 5/ 
a , Nitric .. se per owt. 22/ 
a ,, Oxalic.. per ewt. 82/ 
a ,, Sulphuric es per cwt. 5/6 
a Ammoniac, 8al  .. s per owt. 49J- 
a Ammonia, Muriate (crystal) per ton £33 10 
a LL yee ee per ton £30 
a Bleaching powder 2 per ton £5 10 6 
a Bisulphide of Carbo per ton £18 £3 inc. 
a Borax .. os ae per ton £13 P. 
a Benzole (90 %) per gal. 10d. 
a 9»? ( ) per gal. 93d. 
a Copper Sulphate per ton £22 10 
a Lead, Nitrate per ton £25 
a ,, White Sugar per ton £31 
a ,, Peroxide ‘ .. per ton £27 10 
a Methylated Spirit .. 0 .. pergal | 2/6 
a Naphtha, Solvent (9095 at 160°C) per gal. 5/6 
a Potassium Bichromate, in casks per lb. 8d. 
a Potash, Caustic (75/80 96) .. per ton £20 
a Potassium Cyanide s per Ib. 74d 
a Shellac i xs $i. percwt. 190/ 
a Sulphate of Magnesia  .. per ton £4 10 
a Sulphur, Sublimed Flowe per ton £6 10 
a V Recovered perton | £5 10 
a h Lump S - per ton £5 
a Soda, Caustic (white 70 %) per ton £10 15 
a , Crystal REEL perton | £3 
a Sodium ichromate, casks per lb. | 21d. 
a , Cyanide ..  .. per lb. | 7a. 
METALS, &o. 
b Aluminium Ingots, in ton lots .. per ton | £150 
b - ire, in ton lots .. perton £177 
b » Sheet, in ton lots .. perton | £175 
b Babbitt's metal ingots .. perton |  4£48to £140 vs 
e Brass (rolled metal 2" to 12") basis per lb | 84d. 4d. inc. 
€ ,, Tube (brazed) is .. perlb | 1034. d. ine. 
6 4, » (solid drawn).. per lb 94d. . ine. 
€ ,, Wire, basis .. ice per lb. d. d. inc. 
e Copper Tubes (brazed) .. .. perlb, | 114d. d. ine. 
€ oo» » (solid drawn) . perlb. | 1134, id. inc. 
g Copper Bars (best selected) per ton £95 £4 inc. 
g Copper Sheet ox E per ton £95 £4 inc. 
g » Rod.. T 3 per ton £95 £4 inc, 
€ 4, (Electrolytic) Bars per ton £88 £6 inc. 
€ n i Sheets per ton £100 £6 inc. 
€ y " ... perton | £92 10 £6 inc. 
€ o». " H.C. Wire per lb. 103d. 4d. inc. 
f Ebonite Rod Ss vs .. per lb. 8/8 - 
is Sheet ss EN per lb. B/ >: 
n German Silver Wire re per lb. 1/7 1d. ine. 
h Gutta-percha, fine is per Ib. 6/- to 7/- 
h India-rubber, Para fine .. . perlb 5/2 to 5/8 
4i Iron, Charcoal Sheets  .. . perton | £18 - 
i ,, Pig (Cleveland warrants) per ton 53/3 4d. inc. 
i ,, Forgings, according to size per ton From £11 vs 
i „ Scrap, heavy vr .. per ton 47/6 to 50/ 
é , Wire, galvanised No.8 .. perton . | £9 15 = 
g Lead, English Ingot per ton PN } 25/- inc. 
g » .». . Bheet per ton £19 76 25/- inc. 
m Manganin Wire No. 28 per lb. 8/- T 
g Mercury ais s "S .. perbot. | £7 5 
d Mica (in original cases) small .. per Ib. 6d. to 1/- 
5s "n », medium per lb. | 2/6 to 4/ 
d ; » large per Ib. 4/6 to 8/6 
p Phosphor Bronze, plain prre. p per lb, 1/1 to 1/8 
P » rolled bars & per Ib, 1/14 to 1/8 2 
p : n » strip & sheet per lb. 1/4 e 
o Platinum .. sis : .. peroz. 85/6 1/6 inc. 
e Silicium Bronze Wire  .. .. perlb. lid. to 114d T 
4 Steel, Magnet, &co'd'g todesc'p'n per ton £58 
| EE a in bars... 2 £16 to £40 ae 
g Tin Block .. .. .. .. perton | {eo meen} | £610 ino, 
n , Wire, Nos.11016 .. Be r lb. 1 . inc. 
p White Anti-friction Metal i E te 
" White Ant” brand ..  .. perton £46 to £70 wr 
j Yarns, 2/10sGrey Cotton,onsp’ls per Ib. 8d. dis 
j A" lea. Flax M .. per lb E 
j » 8 ply 10 lbs. Russian . perlb dead. 
j s 10 lbs. Russian, single .. per lb , 
4 .» 180 lbs. Jute rove .. per ton £11 
Zinc, 8h’t (Vieille Montagne bnd.) per ton £81 16 


" Quotations supplied by :— 


h Edward Til & Co. 

4 Bolling & Lowe. 

j Walter H. Hindley & Co., Ltd. 
k Morris Ashby, L 

m W. T. Glover & Co., Ltd. 

* P. Ormiston & Sons. 

o Johnson, Matthey & Co., Ltd. 
p The Phosphor Bronze Co., Ltd. 


a G. Boor & Co. 

b The British Aluminium Co,, Ltd. 

€ Thos. Bolton & Sons, Ltd. 

d F. Wiggins & Sons. 

e Frederick Smith & Co. 

f India-Rubber, G.P. and Teleg. 
Works Co., Ltd. 

g James & Bhakspeare. 


o T ee e M m e 


Glover's Almanac.—Messrs. W. T. Grover & Co., 
Lro., of Trafford Park, have once more placed many an electrical 
engineer and office worker under a debt of gratitude, they having 
Just issued their 1906 Almanac. It takes the same form as before, 
to which we hnve all become well accustomed by now, being made 
up of a block of daily tear-off slips, with matter of electrical interest 
on each— sometimes quotations from Institution speechesor papers, 


at others versification, while yet others are simply illustrations. 


The appearance of Glover's Almanac is one of the looked-for events 
of the electrical year, and the 1906 one will be as acceptable as its 
predecessors, 


STOCKS AND SHARES. 


i E Wednesday evening. 

Money conditions remaining easier, Stock Exchange markets are, 
on the whole, steady to good. In gome few speciality sections a 
fair amount of business is being transacted ; but, on the whole, the 
approach of Christmas tends to check new trade. The political 
ferment causes remarkably little practical effect upon prices, so 


‘that the City comment on the new Cabinet may be taken as 


favourable. 

Electrieal departments, of course, have the slump in British 
Electric Traction and British Westinghouse Preference shares as 
their outstanding feature. The latter fell to 2 upon a disastrous 
report, that is reprinted elsewhere. British Electric Traction 
Ordinary collapsed from 10 to 83, when it was announced that no 
interim dividend would be paid. A further fall to-day (Wednesday) 
makes the price 8, while the Preference have dropped to 101, and 
both the Debentures are lower. 

In view of the dramatic falls in the above shares, a few par- 
ticulars are worth noticing in reference to the highest and lowest 
prices reached during the last five years, with the dividend record 
added :— = 


Company. 1901. |.1902. | 1908. |. 1904. 


* 


——— — -— 


B.E. Traction Ordin du cud 
British Westinghouse Pref. .. 


163—124 | 15—12 | 144—11} | 11 
4f—53 | 64-53 oat 31-3; 

For 1901 and 1902 British Electric Traction Ordinary received 
9 per cent., while 8 per cent. was paid in 1909, and 6 per cent. in 
1904. The last distribution was one of 6s. per share in July, 1906. 
Westinghouse Preference got their full 6 per cent. until 1904, when 
the proprietors received only 3 per cent. in the February of that 
year, and nothing has been paid since. Those who have followed 
these notes wil! have been prepared for the non-appearance of a 
dividend on Westinghouse Preference now, but the gloomy nature 
of the report had hardly been anticipated, and as for the passing of 
the interim dividend on Britisa Electric Traction Ordinary, this 
was entirely unexpected. Insiders were steadily selling a 
little while ago, but not in sufficient amount to cause any suspicion 
as to the actual state of affairs. The reason given for this passing 
of the dividend is that “ the substantial profit receivable in shares of 
the Bombay Electric Supply and Tramways Co. has not been actually 
received at this date.” The italics are our own, and a more flimsy 
pretext for not declaring a dividend it would be difficult to con- 
ceive. The market is busily speculating as to the real reason for 
this step. 

Brush shares are unchanged, despite the traction slump. Indeed, 
the company’s two Debenture stocks have substantially improved, 
following upon the advance of last week. On the other hand, 
Willans & Robinson dropped 2 to 844, on pressure of sales, and 
Westinghouse Debenture shed five points to 824. Manufacturing 
shares on balance show a harder tone. India-Rubber, Gutta-Percha 
shares shot up to 19, a rise of 50s., upon the company's resumption 
of 10 per cent. dividends, the lately issued report being exceedingly 
good. "Telegraph Constructions rose 10s. in sympathy, but dropped 
back again to 33. Edison & Swan “A” fully-paid shares at 2} are 
5s better. 

Telegraph descriptions display insignificant movements. Even 
Eastern Extensions have not moved, despite the recent success of 
the company in its Australian negotiations. The Preference stock, 
however, hardened a shade to 91. Dulness continues to depress 
West African Telegraph shares, and Reuter’s are 4 lower at 7}. 
While Great Northern Telegraphs put on 1 at 37, notwithstanding 
the Russian riots, Indo-Europeans lost 10s. at 58. Direct United 
States are well maintained at 144, but Anglo-American stocks went 
a shade easier, excepting the Deferred. The only change in Tele- 
phones is 4 rise in United River Plate Preference, which are 5f 
middle. D 

No change for the better has occurred in the Electricity Supply 
list. The falls this week embrace County of London Ordinary, 
Metropolitan Preference, St. James's Ordinary and South London 
shares. Hove Ordinary are nominally better at 83, and the weak- 
ness of the metropolitan companies' shares would appear to have 
added strength to provincial issues. . 

For British Columbia Railway Electric Railway Preferred and 
Deferred stocks to have declined somewhat suddenly is not a sur- 
prising sequel to the issuc of new Preference shares; some share-' 
holders have perhaps exchanged the old for the new. Argentine 
varieties have hardly altered, and London United Tramway Pre- 
ference are 10]. ; 

Metropolitan Railway Consolidated is still weak at 873, and Dis- 
tricts also went flat to 364, both falls being due in part to another 
reduction in fares that takes place this week.. The drop in Metro- 
politan was humorously ascribed by one grave financial authority 
to sales on behalf of a “diseased account!” City and South 
London is rather off at 46, and for some occult reason the market 
says that the oe Cross accident may imbue the public with 
suspicion of tube stocks pecause of the suggestion that underground 
burrowing will render London a more risky place to live in than 
ever. But Baker Street and Waterloo Debenture is 102, Great 
Northern, Piccadilly and Brompton certificates 984, and Charing 
Cros», Euston and Hampstead 974—all being 4 per cent. stocks. 
That Underground Electric 5 per cent. profit-notes stand at a point 
or two below par is because of the finance of the group of companies 
with which this one is associated. 

London Motor-Omnibus shares have weakened to 2, and District 
Motors and ’Bus to 144, while the premium on the new Motor-'Bus 
shares fell to half-a-crown. Contrariwise, the issues of the 
London General Omnibus and the Road Car Companies are both 
better. . 
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T 
Stock | Business done | 
Present NAMB or . Dividends for the last Pope iam Quos week ended | e T 
Issue. ! id four years. Dec. 6th. Dec. 13th. pi | Fall = 
psi ne ddp “mi 739983 ; 190 ; 144... 1906.8 | Highest Lowest. eat. 
84,800 | African Direot Telegraph, 4 % Debs.. : 100 4 K^ 49, | 4 | 4% 99 —102 99—102 P RT M did 
25,000 | Amason Telegraph Co.'s shares, Nos.1 to 95,000 | 10 il Nil Ni oe 82— 4i 31— 4i oe Pe. 
119,7001 Do. 5 % Debs., Nos. 1 to 1,350 Red. 100 Nil Nil Nil | 5%, 85 — 90 85 — 90 i E 
768,580 Anglo Taaa Telegraph ..  .. . | Stock | 60/6 | 61s. | 2 208.8 | 62 — 64 61 — 68 l : -1 
8,118,210 do. do. 6% Pret. e we | Stock | 695 | 6% 68s.$ | 1094—1104 109 —110 110 109 -į 
8,118,910 Do. — de do. Deferred Stock | 1/- on. ] 17à— 173 l7À— 173 mi; Wo). 
50,000 | Anglo-Portuguese Tel., 5% Mort. Deb. Stock Red. | 100 va m m 102 —104 102 —104 e] z zm 
44,000 | Chili Telephone, Nos. 1 to 44,000 6 6 q 8 78— Th 78— T T se ot 
1,982.66] | Commercial Cable Sting. 500 year 4 % Deb. Bk. Red. Btock | 4 4 4 96 — 98 96 — i 964 i 
16,000 | Cuba Telegraph Bae? vua ca es 10 64% | 10 5 b %S 82- 9l 81— 91 £ 8i | oe 
6,000 10%Pref. .. .. .. ..| 10 | 10 5 10% 109,8 | 17 — 18 17 — 18 » M a 
12,981 | Direct poe Telegraph, Ord. ds 5 4 4 4 4 95$ s 3i e ee 
6,000 Do. do. 10 % Cum. Pref. 6 10 10 10 10 958 — 9 — , — i 
80,000 Do. do. 44% Debs.  ..  ..| 50 4 43 4 44°%§ | 100 —108 9, | 100 —108 
nn Direot United States re Reg. Deb R wo |i A “ty | 22 10 1024 100 —9 (d 225 
[ei ° e, E. „1to] r] ;o a 
4,000,000 | Eastern Telegraph, Ord Ord rk > , Stock | 7 7 7 $ 5 908 | 14 —HT 144 —147 1468 | 141 
2,000,000 Do. 84 Pref. Stock > 100 Bà 8% 84% | 84955 | 894— 914 90 — 92 914 +4 
. 1,896,814 Do. Mort. Deb. Stock Red. Stock | 4 4 4 4 %5 106 —108 108 —108 1074 | 1004 , 
800,000 | Eastern Extension, Averell, and China Tele. | 10 7 ] 7 6 &%§ | 144— 15 144— 15 14 i í 
602,400 Do. 4% Deb. Stock . Stock | 4 4 4 4 968 | 106 —108 106 —108 107 . L 
900,000 East B. Afric. Tel., 4 % Mt. Db., 1 to 8,000, red. 1909 | 100 4 4 4 4% | 100 —102 100 —102 101 : f 
200,000: | Do. 4% Reg. M. Debs. (Mauritius Bub.) 1 $o 8,000 2b 1 4% | 4 4 95 100 —102 100 —102 i 
180,697 | Globe Telegraph and Trust e e| 10 |£3 53 58% | 5$; 104— 1 104— 1 1 1 
180,887 Do. do. 6%Pref.  . ..| 10 6 3 6 6 & 6 % 1 14 l4k— 14 144 14 
150,000 | Great Northern Telegraph, of Copenhagen .. . 10 | 194 15 24 25 85 — 87 — 88 918 36%, | +1 
46,500 | { Halifax nO Deban within Nos 710, Red. } | 100 | 44% | 449% | 44% | 442 | 1003—1024 | 1004—1024 " A " 
17,000 | Indo-European Telegraph . i e 0 .]| 95 |10% |10% |18% | 5% 514-- 694 57 — 59 58 57 | — 4 
251,127 Marconi's W s Wireless Telegraph . Me. dale 1 x a M 2s l— 1 1 1g T e zm 
72,680 | Monte Video Telephone Co., Ltd. Ord, " AN 1 8 96 8 96 4 96 9 — 1 i — 1 - e oe 
86,492 Do. do. do. 5% Pre.  .. 1 5% | 5% | 555 ie 1 1 2 " 4 
1,989,898 | National Telephone, Pref. Stock — .. ..  .. 100 6% |6 6 6 %§ | 110j—1114 1104—1114 111k | 1104 iB 
1,966,067 Do. o. Def. Stock we | 100 44 5 5 5 %§ | 108 —110 108 — 110 102% | 108} 
* 15,000 | Do. do. 6% Cum. lst Pref. ..  .. 10 6 6 6 6%§ | 18 — 15 13 — 15 :. z . 
15,000 | Do. do. — 696 Cum. 2nd Pref. .. 10 | 6 6 6 6 968 | IL — 18 11 — 18 125 | .. e 
250,000 Do. do. 5 % Non-cum. 8rd P., 1 to 250,000 b b b 5 5 958 bR— bj BA 5j ; T ee 
2,000,000 Do. do. ^ 8495 Deb. Stock Red. ..|Btock | 84 83 84 34%, 94 —100 98 —100 99 | oi L 
1,689,599 Do. do. 1% Deb. Stock Red. 100 | 4 4 4 4% | 104 —106 104 —106 1 101 on 
179,818 | Oriental Telep. and Elec. 1 to 171,504, fully paid | 1 | 6 6 64 6 9, li— i 1— 18 A ws 
50,000 Do. do. do. 6% Cum. Pref. 1 6 6 6 6 X, 1 lí, lá— lf a | » 
100,000 | Pacific & European Tel.,4 % Guar. Debs., 1 to 1,000 100 4 4 4 4%, | 100 —108 97 — 99 m ea 
11,8891 | Reuter’s wale Viza 8 b b b 5 958 7À— 8 Ti—- 7 e e 
60,000 | Telephone Co. of Egypt, 4à 95 o5 Deb. Red. ze .. | 100 2 Es vs 440%, | 102 —105 102 -—105 nn aor 
8,287 | Submarine Cables Trust i ss xs ,. | Cert. 6 6 § % 6% 125 —128 125—128 T D E 
58,000 | United River Plate Tele hone 5 7 8 X s I4— 8 d- 8 VE. . 
40,000 Do. 595 Cum. Pref., Nos. 1 to 40,000! 6 | 5 5 5 % 5% = — bi jF à 
179,947 Do. do. 6%Debs... .. .. «. | Stock | 5 5 5% | 5% | 11 —118 111 —118 | 
15,0090 | West African Telegraph, Shares . 10 9 " 44% 4% |  9%}— 10} xd, Á94— 10 xd | 10 91 oe 
008 C Coast of America, 1 to 80,000 & 53,001 to 58,006 9j il Ni i | S | A H h — té ia T 
150,000 1% Debs., 1 to 1,500 . by Braz. Sub. Tel. | 100 4 4 4 4% | 100 —102 1003—102 101 | > e 
207,980 Western elegraph, Lid., os. 1 to 907,990 .| 10 ] qc 7 5% 14 — 144 14 — 14 14d 14$ e. 
715,000 Debs. 9nd series, 1000 | 100 | 6 5 5 | 5 | 102 —104 102 —104 2 ot H 
668,880 Do do. Deb. Btook Red. ..| 100 4 4 4 4% | 108 —105 108 —105 a cad disci 
88,921 | West Indis and Panama de egraph eo | 0 Ni Ni i * — 3 " | 5 
84,563 Do. do. 6% Cum. lst t s e 10 3 7 E oR 6 95 — B —- s 85 8} 
4,669 Do. do. 6% Cum., 2nà Pref.  .. ..! 10 i Ni ^ 7 6i— 7 pen die 
80,0001 Do. do. b Debs., Nos. 1 to 1,800 ee 100 6 % b 96 J 5 96 5 o | 101 —104 | 101 —104 ae | [EJ oe 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. ` 
850,000 | Anglo-Argentine Trams, 260,008 to 480,007 . e| 5 T | T | B % | 6 $t Bà 8j 843 845 
1,900,085 54 % Cum. Prefs., 1 to 260,007 =- E oe 5% ' 6% | BA | 6$ 3 I 
966,600 | Permanent, 6 % Deb. Stock, 1 100 : 6 « | 6% | 6 % | 142—145 142 —145 1449 » | » 
200,000 Auckland. E. Trams., 5 % lst Mort. Deb, Stock i 100 T 5 & b X b 96 105 —107 | 105 —107 - we TE 
590,000 | Babcock & Wilcox, i to 590,000 1 . [m$ |204 | 16 &| 4 | Se 4 83| . i) 
100,000 do. 6% Cum. Pref., 1 to 100,000 .. |. 1 x 6% | 6% ! 6%.' L&— lj ^| lġ— 1 a WE | » 
000 | Britieh Aluminium 7 4. 6 um. Pref...  .. n! 6 Ni , Ni | Nil | sj | BP 5h xa = I. Ac EC: 
20,000 ` Do. do, "A” 6% Cum. Pref. .. j 5 Nil Ni | Nil a. | 4 xd i : ei ^ d^ a 
20,000 \ Do. do. 4 Funding Certs . ! 5 ee ee | . | oe | ua bi 
800,000, | Do. do. 5% 1st Mort. Deb. Stock Red. | Stock 5% | 5% | 5% | 5 9b | 98 —102 98 —102 E" "P 
900,000 | British Columbia E. Rail Def. Ord. Stock .. ! 100 | > 6% | 6% . | 194 —387 | 121 —124 128 122 | -3 
300,000 : Do. Pref. Ord. Stock ; e | 100 e | 5% 59 | 111 —114 xd. 109 —113 110 | 10% | -1j 
115,000 | -Do. 5 Cum. Perp. Pref. Stock — .. . | 100 | s 5 % | 53, ls A | 106 —109 106 —109 10712 | .. M 
j Do. 4 ist Mort. Debs., 1 to 6,250 . | 40 °°... ^ 44% 44% 108 —105 % 108 —105% - m 
220,000 | Do. Vancouver Power Debs., 1 to 2200 100 | .. | 48% | 44% | 44% | 102 —106 102 —105 $ "n 
138,801 | British Electric Traction e ej 10 B 6% | 6 % 2 gi- 1 Tà— | ii | 
156, | Do. do. 6 Cum. Pret. . e| 100 | 6 6 6 ja 1i — ll 10 — 11 ET 10$ | — 
1,000,000! |’ Do. do. Deb. Stock .. | Stock | 5% | 5 b 5% | 121 —128.— | 119 —121 1214 | 120 | —2 
250,000 : Do. do. oan Deb. Stock Red. | 100 5 i. 43 435, 98 — 100 | 97—99 984 9-1 
100,000 | British Insulated and Hele A Gables ips 5 | 10 89, | 8 898. C— 7 | a- 7 6: e . 
100,000 Do. do. 6 96 um. Pref, ee 6 6 6 g 6 6 96€ 53— 61 on e ee 
500,000 Do. do. 44% lst Mort. Deb. Red. | 100 44% | 4 44955 | 103 —106 108 —106 5 " 
British Thomson-Houston 44 % 1st Mort. Debs. .. | 100 s | 44% 4495 44% 98 —100 98 —100 T os 
3000000. (Brie Westinghouse: poete oy TI | 5 e 16% | Nil | .. 241— 98 a A zi 2 | -ia 
1,016,853 Do. do. 1%, Mort. Deb. Stock 100 149 | 4% | 4% | B5 — B9 di ; —44 
60,000 WBrowett, Lindley & Co., Or sb o Bu NR | Ow | sd rs ae * 
: 60, f$ Do. 6 % Cum. Pref. Nil Nil | Nil à 14/6 to 15/ 14/6 to yi LJ ure à " 
. 106,781 | Brush Electrical Engineering, Ord., 1 to 105,781 . E 3 Nil Nil | Nil Mur d i— d Lj E" n 
50,000 Do. Non-cum. 6 % Pref... . 2 6 6 96 6 x lá— 2 | E - 
125,000: Do. 44 % Perp. Deb. Stock .. | Stock | 4 43% i 9$ —QH | 96 100 +2 
,0001 Do. Perp. 2nd Deb. Stock | Stock pA 49% 44% | 48% 80 — 83 +34 
500,000 | Buenos Ayres & gto m v. 1 to 100,000 5 ; 8%, 4% |^ .. 8 "SA 8 is 
300,000 Do. A " 6 % Cum. Pref., 1 to 40,000 | 5 6% 1695 , .. si— 5 A a * n 
197,500 Do. “B” do. 1 to 27,500 TE 6% | 6% | n — i 
817,700 Do. 5% Deb. Stock ..  ..  ..: 100 .. 5 8% | 5955 |5% | 107 —109 107 —109 i ie 
190,000 Do. 5 % 2nd Deb. Stock B x | 100 | . | 6% | 5% | 53 , 102 —105 102 —105 1 : 
625,000 | Calcutta Trams., 1 to 105,000 ex - 5 i : 6% | 8% | "1968 — 93 at 93 8 ds 
168,050 Do. 105,001to 137,610 ee ee oe 5 oe ee f ee 8d. | ECT 84— 9 oo j ee 
850,000 Do. 1à % Ist Deb. Stock Seo we 100 | n | 48 1 495 43% | 107-109  ; 107 —109 . | à 
35,000 | Callender's Cable Construction shares —..  .. ^5 15 95 | 1239) | 124 16095 ^ 1 — 18 11 — 12 E | 
40, Do. do. D 96 Cum. Pref. 5 | 5 % 5 5 5 % bi— 6% 5g— 53 ae | . " e 
300,000 Do. do. 44% Ist Mort. Deb. Btock Red. | Stock | 44% | 44% | 4à 44% | 109 —111 ! 100 —111 ee 4 bon 
491,222 | Cape E. Trams., 1 to 491,222 .. ; ; L Re 1595, ,10% | 5 %§ í— 1k i— 1 T , 
450,000 | Castner-Kellner Alkali, 1 to 450,000 ` 1 | 49 14%, .. | L= 4 d d ld là | o. 
~ 980,211 Do. 4i % lst Mort. Deb. Stock | 100 | 43% | 44% | 44% 97—102 «| 97—102 a E 
1,968,208 | Cenjral London. Railway, Ord. Btock e .. | Stock | 4 4 4% | 455! 98— 95 98 — 95 94 93 
623,806 | Do. do. 4 1% Pref. Stock .. | Stock | 4 4 4 4 4 4$ 101 —108 101 —108 102 101i 
528,896 " Do. do. do. ae ec Btock j 4 4 4 ee 85 — 88 85 — 88 i 87. 
1,380,000 `| City and South London Railway e 0e e | Btock | 3j 2%§| 45 — 48 45 — 47 4 45 - è 
0. ort. eg. I 
100,000: | { d ot 4100. And 901 to 11,000 of £60 ia) e. |5% | 59, | 5% 5% | 94 — 99% VT —100% 99 . | +2 


| 


* A period of nfhe months. — 1 Quotations on Liverpool Stock Exchange. { Unless otherwise stated all shares are fully paid. § Interim dividends. 
7 : 7 | And bonus of 10s, q From Manchester Share List. 


(Comtimued on next paga.) ” 
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SHARE LIST OF ELECTRICAL COMPANIES.—( Continued). E T. 
 JEBNUSMEDEN RAILWAY, MANTEAUTURING AND INDUSTRIAL COMPANIES. —(continuad). 


——————————————— 


——M———————————————— 
— — —— -— 


Present | Btock Dividends for ihe | Closing Closing Business don e "A + 


j uotations uotations week ended 
Issue. TR ahai: last four years. B» Tonini. Dec. 13th, 1906. Fall- 
| | — TP 
de co Pi Me n^ ; | t | 1902. | 1905. | 1904. | $1905. Highest, Lowest. 
399,900 Dick, Kerr & Co, TIAM ; m "i : es ex = % e'i d- 9 - ie A Ej z z 
, . 0. um. Pre to ec | . zm | T de “49 
294,150 Do. do. ta Deb. Stock .. WE WM i | 43% | 449% | 106 —108 106 —108 $ 2s 
600,000 | Dublin United Trams. (1896), 1 to 60,000 . 10 ^ 5496 | 6% | 8% | 19)4— 14 1 Ts 2. T é 
ci Les " ren between 1 and 60,000 ae T : 7 | : g | H % | i4 Es 14 ge. ie 22 
, Oo. ebDs. ee i ee | 4 A "SA ** . - 
300,000 Do. o% *t A " Debs. s 188^. o | 3% | M | 98— 98 — 99 » : os 
300,000 | Do. 4% ss B 7 Deb. Stock . | 100 | ee % | & « 96 06 --— 97 96 -i 97 .. * s. 
99,261 | Edison & Swan Utd., '' A” shrs., £8 , 1to 99, 961 5 Nil il | 24908 TEE 1i— Ai 1 1g - EH 
17,139 Do. uit shares, 01—017,189 a Nil | Nil | 24% " $-— 9 %— 93 = ix +2 
844,0231 Do. 4% Deb. Stock Red... 100 49, | 4% | 4% | 495 |- 85 — 90 85 — 90 és d 
100,0001 Do. 5 % 2nd Deb. Stock Prov. Certs. all pd. | 100 5% | 5% 5% | 5% | 92—97 92 — 97 i4 is $ 
112,100 | Electric Construction 1 to 112,100 .. 2 6 | 4 | il " )- oi LU: a EY. T - 
Am m nm MM Pe BO dio xx | 4-4 Es 
, o e o e | | % — = . . -à 
E | General Beotio Co. (9, E Z Cum, Prot == | HO, FB | GS ER pa | we | a us 
, O. ort. e . c | % å en Cem L] s. 
780,000 | Gt. N. & City Rail Prof. Ord. “A 4% 1 to 18,000 10 | Ee d 8 ó | 4$ | 4 %§ 5 — -5h p.e . "e 
96,000 Greenwood & Batley 7 % Cum. Pref. à 2 10 - 17% | 7% | 7% | 104— 1 101— 113 ; ss 
80,000 - do. 5% Mort. Debs. e e| WB |... | 5955 | 595, | 595 | 102 104 102 —104 : abe 
pepe | Henley’ (W. T.), Telegraph Wares ON. TN | - | 20% | 15 2 | 15 % nba 124— y: Dm r 1955 e| e 
, o. re ee | | ^ . yy 
45,900 ..Do- do. 4 ort. Deb. Btock Stock 4 d d 1o, | FE watt. ee es 
| | o 183— i jj il Fy 
C d wi Perona a eiempi ee | ae (ee ee | oe | eat) Bo ME E, 
, 5 Oo e } O — r s. ** oo 
dene Hagéane ce Overhead | Railway, € pL P Y^ | Hà | "à | - ii | li— re na d ha es as 
, | Oo. e ai | | | | | — D I ee es - 
600,070 | London United Trams (1901), 1 to 50,007 .. — | 00 |. | 89, | 695 | 4%§| 10— 11 | 9—- ii i: t ase | 
309,930 | Do. do. 60,008 to 100,000 (£4 paid) — .. | 10 st 8% | 6% 4X5 4— 5 "ae "n x 
1,125,000 Do. do. 5% Cum. Pref. 1 to 125,000 .. | 10 ' 5% | 5% | 5% 10 — 104 10 — 104 10;% |. 10% x 
1,331,000 Do. do. 4% 1st Mort. Deb. Stock 100 5 | oe ee ft ee | 100 — 108 100 —108 is M OG 
314,016 | Metropolitan Electric ' Trams, Defd. | I Nil |' Nil Nil wv] m— 4 1 MET I X us >. 
500,000 Do. 5 % Cum. Pref. ko d 1 5% | 5% | 5% |. 69$ 1— 1 ] i259 Ee tt | 1 c 
350,000 | Do. 44 % Deb. Stock Red. e | 100 E qe 4495 | 4495 106—108 106 — 108 1074 . E. 
160,000 | Peebles (B.) & Co. 6 9, Cum. Pref., 20,001 to 40,000 b | oce d 6% | 6% | 4i— 5 F a 1a -l 
240,500 | Potteries E. Tre., 20,001 to 40,000 & 50,001 to 54,500 | 10 sig | BH. 1 Bw ce d 83— lr Da 
240,500 Do. 5% Cum. Pref., 1 to 20,000 & 40,001 t to 44,500 | io jn m 5% ESAE as 10 | M sos ix TAL Sess 
5, o. eb. Stock .. s Ee 4 d | % % -— — ee ae 
87,850 | Telegraph P and Maintenance | 19 | 2 4 | 9095 | 15 10 96 82 — 84 82 — 84 834 ae 
150,0002 Do. 4 % Deb. Bds., 1 to 1,500 Red. 1909 | 100 | 4% | 4% | 4 4% | 102 —104 102 —104 be Poe cae 
. 8,599,200 | Undergd. E. R., Lon., 5% Profit Bhar. B. Nts. ks UAE 5 97 — 98 xd 97 — 98 xd $122 b. ves 
540,000 | Waterloo & City Railway, Ord. Stock 100 | 34%, | Six, | SàÓ | 398 | 94 — 97 94 —'97 $ A 
333,390 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 | 5 EX + BE o | H— 2 la— 2 LoT MS Se 
838,330 | Do. 6% C.P., 80,001 to 80,000 & 125,001 to 141,666 5 e de EN SU %— 3 Lae | d 
.. 346.806 | Do. 4% Ist Mort. Deb. Stock — .. —- s+ +e | 100, e 1 4% 495 | 4% 1 81—89xd |] B-T _ 4deiH8üaéK i eee 
ELECTRICITY SUPPLY COMPANIES. 
j ! | ' : | | 
70,000 | Bromle Kent) E.L. & P., 1 to 14, i} EE EE AEE T ee ee). 4-9 | ° - 
50,000 Bo. i do. % Ion deb. stock .. | 100 A DOE n? | 4 102—106 102—105 — | " e 
20,877 Brompton & Kens. Elec. Lt. Sup., Ord, 1 to 20,00 — 6 | s% 14 10% | 9 9—10 | 9—10 9| aj. 
29'628 | do. 1% Cum. Pre. 5 7% 174 14 | 7% 9— 94 9—. % | bow 4 
10°782 Central Electric y 4 % Guar. Deb. Stock .. 100 4% 4% 4% 4% | 10 —105 xd | 102 —105 is a d 
moo |^ Do do. do e Prof. 8 44 Hi. a T | T 4 || noz 
mm Ee "eese ukoe n | d& ded d Ef Ero loci 
pv | Chelsea Electricity Bo UP Ort Deb Stock Red... ar e | Be ar a 4 dec e | M T | m 1- ; 
150, 0001 Do PP D 95 Deb. Stock Red. .. Stock | 4 v 4X | dé 110 —12 | 110 —112 3 wm] e 
70,595 | City of London Elec. Lighting, Ord. 40,001—110,595 10 5% 5 6% | 5% | Tm w | 11— 13 n -į 
40,000 Cum. Pref., 1 to 40,000 .. | 6 6% 6% PEN - | mur 2 Ás | : 
400,0001 Do. BS Db. Bik. UR. (iss.atllb)alpd. —.. | 5% 5% 54 | 5 -13 | Me | M6 | 0|. 
800,000 % 2nd Db. Stk., Prov. Crts., all pd. | 100 44 | 44% 44% 48% | 103 —106 108 —105 1 033 | - 1 
ne inc. ^ of eris i MORE 7 | Power, Ord. t in : | js ee j e | rst 24, — af" 24— 2% we e | zm 
40,000 | County of London Electric “=n i 1—40,000 10 4 4 44% | ^4 965 | — | DA 9 a 
30,000 do. Ls 40,001 —60,000 10 | 6 6 6% | 6 % —1% | 124 T e] $9 
400,0001 Do. do. Deb. Stock E «b sq» ans | 2—ns | M A 
250,000 Do. do. 2nd Deb. Stock . 4 | 44% | 102 —104 100 —104 | | ja jd 
na Maie ee ree er s FIT Tee le HH La 4 ee 
800,000 Do. 44 % Ist Mort Deb. Stk 100 | 4 | 44% | 109 —110 107-109 | Mu... | -1 
50,000 | Folkestone, 1 to 10,000 . sis 5 a | 4 958 5b1— 5? 5j— | b) 5à i 
50,000 Do. 95, Cum. Pref., 1 to 10,000 ... '.. 5 A d urn pde] be 5 — = ere ae 
50,000 | Dor rath Ist Deb. Btock $45. d... xcd di | 4i um 344-35. i (o0 4 | oss 
i ove, 1 to ‘ am ae EC | | o | = m= XE E JUL 
10,000 | Do. New (£5 10s. paid) ae vs " (c1 8 "ua s | a4 | — di | 6— 7 Mey | ~e | +$ 
"n De A N ook a E E m 4 — 91 | 9M — E. | x 
21,000 | Kensington and Knightsbridge Electric Ora; — .. | 5 |104 | 12 10 104— 11j 10}— 113 sp» $ 
136,000 do. do. 495 Deben. Stk. | Stock | 4 T | 4 4% | 96 —101 | Wd jo1414- 
111,000 | London Electric Supply Corporation, Limited, Ord | 8 | N Nil | 3 c d T 4 1 % pa | T js 
BTL 896 Do. c 4 1st Mort D ilr. |Btock | 4 4 ee ie) 2C ME v | B abe 
100,000 | Metropolitan Electric Supply, 1 to 1 3 oe i dar | 5 | é 10% | 10 4 a E | a- 1; H | 9i 2 
990,0001 De lst Mort. Deben. Stock .. | a | Hi 109 —113 | 109 —118 Gb d i 
250,0001 Do. Mort. Deben. Stock Redem. | Stock % — 9 | 91 — 99 v73 T P» 
950,000 | Midland Electric poration 44 % 1st Mok Deb. | 100 | 44% j| 101 —108 % 101 —108 BU | of ra 
{285,045 Newcastle-on-Tyne, 1 to 57,009 a ese . | 8% | 8% | Bxs| 8— -— ie as 
E E — TT Sarees, 4a = a. a om ae 
{ "59,958 Do. 67,010 to 75,000... ..| B |. E nn y | s- | - | EIE 
ecc E DB f dodo Res EE I l2 
o ọ TH | | — | — .* : .. 
ea raea ee | Oe Po uS LIII: 
, ee d | | — | — | »* 
| St. James’ and Pall Mall Electric Light, Ord 5 | 144% | 144 | 144% | 10%! | 18—14 | 192— 1D» | 19& | 18 | —} 
20,000 | Do. do. 71% Pref. 20,081 to 40,080! 5 |78 7T | TR OTE 8— 9 8— 9 ih 
150,0002 Do. do. 34 % Deb. Stock Red. .. 100 |. E 2 8495 | 34% | 98—100. | 398—100  , | d 
pre | M = nee Electric A ur SMS | a | | : | “yy | E. =a E | 29 — E | DP... a 
| " Stoc | — i — "T ee 
eb. South London Eléctricit ity Supply, Or out T i JD [| 3 | B8 | 4 | ee — 8i 8 — 34 "n  & | — i 
100,000 | South Met. Elec. Lt ower — ES i Nil | N i — t i — (15 | fa | 
50,000 | (Lente Mesiboath ant Otecontch 1% Pref. . 1 | Ni 7 TW | TX | fh BL | Ee L& | x Ld 5 
L2 RM LE LL) 44% 1st Deb. Stk. I 100 Y: E SE, BE. | 1 — 108 | 1 ay ar e + | 
Electri , Ord, ee ee se 4A ef 7 LE 
80,000 | Do. do. 5 € ox Oum, Pret, 5 | 5 5 | 5 b 96 5— a 5 — | D NA" - 
200,000 Do. 4% lst Mort. Db. Btk.Red 100 | .. | o | 4 | 4 | 104 —106 | ete Fb fod 
porn | Li aas Electi Supp AE bai -| 5 12 4 14% 14 " $ | 13 | H 19 | UPR] .. 
; Cum. LI LI b b | = ai ee .* .. 
‘ E | | | | | | | | 
Shares not officially quoted :—Macka urina ord., 524—534. Pref. 74—765. 
K. Unless otherwise stated all shares are fully aliy alt TELS § Interim dividends. 
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ELECTRIC CARS AT OLYMPIA. 
[COMMUNICATED. | 


(Concluded from page 917.) 


Messrs. Henry F. JoeL & Co., of 31, Wilson Street, 
Finsbury Square, London, E.C., who have had a very long 
experience in building and running electric carriages 
exhibited a very elegant little 
carriage on the stand of Hora Co., 
Ltd. There were several new and 


Fic. 5.—JoEL ELECTRIC PARK PHAETON. 


interesting points in this carriage. It was the only light 
,clectric carriage exhibited, meaghing 17 cwt. complete with 
'battery, motor, &c. 

The carriage will seat two at the back, with an additional . 
‘seat in front, and will run 50 
miles with one charge, carrying two 
persons, at speeds from 4 to 20 miles 
an hour. It is designed on the 
latest French model, and has a 
weather hood and leather wings. 
It is built on a steel chassis, and 
is finished in the very best ‘sty le, 
being upholstered in best leather. 
The wheels are all of the same size, 
with artillery hubs and pneumatic 
tires. 

The control and steering are so 
simple that a lady can easily man- 
age and drive the car, whilst the 
comfort, freedom from vibration and 
smell, and smoothness of running 
make it an ideal carriage 

The electric motor (Zone patent), 
of 4 to, 6 H.P., has the very high 
efficiency of 87 per cent., and is of 
extremely light weight (only 200 Ib.). 
The motor has a double-wound | 
armature with two commutators. This is suspended on a 
tubular underframe independently of the carriage body, and 
this underframe, with the motor and gears, can be easily 
detached and lowered on the ground for inspection, 
cleaning, &c. 

Fig..6 shows the plan of the chassis made by the Joel Co., 
with the motor, gears, &c., and fig. 7 is a plan of the 
motor and gears with suspension tübes detached, while a side 
view of the chassis is given in fig. 8. 

The motor. drives the back wheels by means of a disi 
and balance gear. The underframe connects the front and 
back wheels by means of a.spring support on. the front axle, 
and adjustable screw connectors on the back axle, which 
allow the chain to, be tightened as desired. 

-The moter and-chain drive is- admitted by all authorities 


to give ithe highest possible efficiency, whilst -it , allows of 


perfect flexibility. 


- 


Every part, motor, gears, &c., can be easily seen for 
oiling, &c., through traps in the footboard. 

The battery to run 50 miles consists of 42 cells, weighing 
7 ewt., and is divided into seven portable trays, which are 
easily handled for inspection. 

A special feature of this battery is that it can with 
advantage be charged in half the time of other batteries, and 
will stand being qunely charged at very high rates, if 

required. The 42 cells of the 
battery are always in series, 
and the changes of speed are 
effected by means of the series- 
paralleling of the  double- 
wound motor. 

The system of control is 
such that the carriage can be 
run forwards at from 4 to 20 

- miles an hour, and backwards, 
as desired, and on the slow 
speeds in traffic without mov- 
ing the controller handle. 

The controller is fitted under 
the seat, together with the 
leading wires and main 

switch, and by means of 

a hinged cover it is readily 

accessible. 
== +A most important feature 
=~ is that the electric motor acts 

$7 as a perfect automatic brake 

c when the controller is turned 

<= to “Stop "—and when going 

down.hill the motor acts as a 

generator, and the car cannot 
exceed the speed fixed by the 
controller, whilst at the same 

time the motor, acting as a 

generator, returns some proportion of the electric current 
to the battery. This on a long journey, over a hilly country, 
is very useful. On a journey to Brighton—53 miles—on 
one charge, the current returned to the battery in this way 


Fic. 6.—Puan or JOEL ELECTRIC CARRIAGE CHASSIS (PATENTED). 


enabled the carriage to be run an additional 2 to 3 miles at 
the end of the journey. There are also two mechanical 


E] 


uta du ocn T EST | ji 
Fic. 7.—PLAN OF THE LERS UNDERFRAME, CARRYING MOTOR 
AND GEARS, DETACHED FOR INSPECTION, &c. 


bd. a foot brake, which at the same time cuts "off: the 
current on slow speeds, and a hand lever brake. 


[BET d ^ 
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The Scheele Electric Carriage Co., of Grosvenor Mews, 
New Bond Street, W., had an electric coupé on show with 
the chassis detached from the carriage body. It is driven by 
means of two 4-H.P. electric motors, one to each of the back 
wheels. The motors are centred and suspended from the 
back axle on the one side and by buffer springs on the other 
side, as is usual. The battery had 48 cells, arranged in two 
nesting trays, 16 cellsover the front wheels and 32 cells over 
the rear wheels. The control handle is attached to an outer 
tube working round the steering pillar, and actuating the 
controller through bevel wheel gearing, in a somewhat 
similar manner to that fitted by the Electromobile Co.—a 
most convenient arrangement. | 

The exhibition—or, rather, lack of exhibits—of electric 
carriages at Olympia is a matter for most serious considera- 
tion, and the writer is earnestly wishfal to assist and do all 
he can to obtain some more promising and satisfactory con- 
ditions to encourage the trade in the future. 

He ventures to appeal to the electric supply station author- 
ities and engineers, and invites them to find some means of 
agreement, so that all electric supply stations, or as many as 
possible, may within, say, the next 12 months, provide 
charging plant and garage accommodation for electric cars at 
a cost for energy of 1d. per unit, or such less or greater sums 
us may pay them, and a charge for connections, housing, 
cleaning or repairing such cars. Such a movement, if made 
general and well advertised, must, on becoming known, 
inaterially und favourably influence intending purchasers of 
electric cars, who would readily avail themselves of 
its advantages, and it would also be a source of 
revenue to’ the supply stations. Beyond this, it may be 
quite worth the attention of such 
authorities and engineers to provide 
customers—their own—with electric 
carriages on hire. | 

He also suggests that the electric 
motor-car manufacturers, users or 
sellers, electrical engineers, motor 
makers, battery makers, consulting 
engineers and others who may be 
interested, should at once form 
themselves into a corporate body, 
society, or combination for mutual 
assistance, and to further the in- 
terests of the  electromobile 
industry — “The — Electromobile 
Society." Such a society with a 
representative council should be of real strength, and 
could formulate recommendations as to some of the crucial 
points to be settled, viz. :— 

Standard voltage of charge. 

Fixing the minimum space required, or dimensions to be 
allowed for batteries in carriages. This would be most 
useful to carriage builders, and would be the nearest approach 
to standardising practicable. 

Then there would be the questions of electric vehicle trials, 
exhibitions, insurance, recommendations as to type of 
charging board, and many others of great interest to 
discuss, such as ratio of weight of battery to output, 
system of control, &c. 

He is aware of the existence of a sub-committee which 
has been engaged in an attempt to standardise electric 
motor-cars, but, of course, recommendations on such a sub- 
ject should come first from those who are directly interested 
and specially qualified by experience to speak. There are 
petrol car men on that Committee who have little if any 
sympathy with, or direct knowledge of, electric antomobiles, 
and others of the Committee, even if they were desirous of 
assisting, have not the time. The labours of such a Com- 
mittee will probably be of no avail, as it is doubtful whether 
the Engineering Standards Committee will undertake to 
standardise such an immature and very complex thing as an 
electromobile. He frankly admits that he has no expecta- 
tions from the work of the Committee, and therefore it 
appears to him that it is orly by some such society or com- 
bination of the men who ;;àke a living directly or indirectly 
from the manufacture and &^'^ -^ electric carriages, such as 
he hae suggested, leading to strong and united action, that 
the present state of stagnation can be remedied and the 
electromobile industry advanced. 


SMOKE NUISANCE IN ITS LEGAL ASPECT. 


[BY OUR LEGAL CONTRIBUTOR. | 


THE establishment of generating stations on a large scale for the 
distribution of electrical power has occasioned a recrudescence of 
the question as to whether and how far statutory undertakers arv 
liable for smoke nuisance. It might be thought that because Par- 
liament has authorised the construction of large works in which a 
large quantity of coal is consumed, that there is an implied licence 
to the undertakers to create a nuisance. This, however, in the 
case of electric lighting companies and railway companies who 
have abandoned their steam locomotives in favour of electric trac- 
tion affords no protection. It is first necessary to consider the 
relevant sections of the Acts of Parliament. f 

Sec. 91 of the Public Health Act, 1875, provides that for the 
purposes of the Act any fireplace or furnace which does not, as far 
as practicable, consume the smoke arising from the combustible 
used therein, and which is used for working engines by steam, or 
in any mill, factory, dye house, brewery, bakehouse or gas works, 
or in any manufacturing or trade process whatsoever, and any 
chimney (not being a chimney of a private dwelling house) send- 
ing forth black smoke in such quantity as to be a nuisance, shall be 
deemed to be nuisances liable to be dealt with summarily. Pro- 
vided that where a person is summoned before any Court in respect 
of a nuisance arising from a fireplace or furnace which does not 
consume the smoke arising from the combustible used in such fire- 
place or furnace, the Court shall hold that no nuisance is created 
within the meaning of this Act, and dismiss the complaint, if it is 
satisfied that such fireplace or furnace is constructed in such 
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manner as to consume as far as practicable, having regard to the 
nature of the manufacture or trade, all smoke arising therefrom, 
and that such fireplace or furnace has been carefully attended to 
by the person having charge thereof. 

The above provisions are practically identical with Seç. 24 of 
the Public Health London Act, 1891. 

It should be noticed that the above section is divided into two 
parts—(1) that part which makes it an offence to have a furnace 
which does not, as far as practicable, consume its own smoke ; 
(2) that part which makes it unlawful to have a chimney sending 
forth smoke in such quantity as to prove a nuisance. The proviso 
to the section exempts anyone from liability if the fireplace or 
furnace is constructed in such a manner as to consume its own 
smoke as far as practicable. In the case of Weckes v. King (1885), 
58 L.T. 51), an information was laid against the proprietor of a 
brewery “for that black smoke was sent forth from the chimney 
of his brewery in such quantities as to be a nuisance.” .He was 
fined and convicted. The Court (consisting of Justices Day and 
Pollock) upheld the conviction, upon the ground that the proviso 
extended only to the first part of the sub-section, and not to the 
latter;part, making it an offence to send forth black smoke in such 
a quantity as to be a nuisance. It followed from this that the 
defendant was not entitled to call evidence as to the construction 
of the furnace. 

It is to be observed that, upon the authority of a very recent 
case, it is not necessary that a manufacturing process shall be 
carried on upon the premises in order to make the occupier liable. 
For instance, in the case of M'Nair v. Baker (21 T.L.R. 95), a club 
in the West End occupied a house with the usual club accommoda- 
tion, where meals were cooked for the use of the members, and 
where there was a furnace and boiler for heating the premises. In 
addition to the servants’ bedrooms there were five bedrooms for 
the use of members. The smoke from the cooking ranges and the 
heating furnace passed from one chimney. This chimney baving 
sent forth black smoke in such quantities as to be a nuisance, it was 
decided that the house was not a private dwelling house within the 
meaning of Sec. 24 (b) of the Public Health (London) Act, 1891, 
and that an offence against the section had been committed. 

In so far as the provisions of the section above set out apply 
outside the metropolis, they must be read subject to a very im- 
portant exception. 
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* Thus Sec. 334 of the Public Health Act, 1875, provides that» 
" Nothing in this Act shall be construed to extend to mines of 
different descriptions so as to interfere with or to obstruct the 
efticient working of the same; nor to the smelting of ores and 
materials, nor to the puddling and rolling of iron and other 
metals, nor to the conversion of pig-iron into wrought-iron, 
so as to obstruct or interfere with any of such processes respec- 
tively." . 

It has been held that the provisions of 18 and 19 Vict. c. 121, 
Sec. 44, which correspond to the above provisions, prevented the 
application of that Act to manufacturers of the produce of ores and 
minerals, so that justices had no power to order the abatement of 
a smoke nuisance arising froma bichromate manufactory (Norris v. 
Barnes, L.R. 7 Q.B., 537). 

Again, it has been held that the owner of a coal mine cannot be 
prosecuted for the emission of smoke from his chimney, if he could 
show that the smoke could not be prevented without interference 
with the efficient working of the mine (Patterson v. Chamber Col- 
liery Co., 56 J.P., 200). 

It is to be noticed, however, that the section does not relieve the 
owners of mines, &c., from liability for a public nuisance in a suit 
brought by the Attorney-General for its abatement, nor from their 
common law liability to a person whose property is affected by it 
(A.G. v. Logan (1891) 2 Q.B. 100). 

We have observed that there is a distinction between the law 
relating to smoke nuisance as applied in London and that which is 
applicable elsewhere. This distinction is emphasised by the fol- 
lowing provision which appears in the Act of 1891. 

Section 23 of the Public Health (London) Act, 1891, provides 
that—(1) Every furnace employed in the working of engines by 
steam, and every furnace employed in any publie baths or wash- 
house, or in any mill, factory, printing house, dye house, iron 
foundry, glasshouse, distillery, brewhouse, sugar refinery, bake- 
house, gasworks, waterworks, or other buildings, used for the pur- 
pose of trade or manufacture (although a steam engine be not used 
or employed therein), shall be constructed so as to consume or burn 
the smoke arising from such furnace. (2) If any person being the 
owner or occupier of the premises, or being a foreman or other 
person employed by such owner or occupier («) uses any such fur- 
nace which is not constructed so as to consume or burn the staoke 
arising therefrom ; or (b) so negligently uses any such furnace as 
that the smoke arising therefrom is not effectually consumed or 
burnt; or (c) carries on any trade or business which occasions any 
noxious or offensive effluvia, or otherwise annoys the neighbour- 
hood or inhabitants, without using the best practicable means for 
preventing or counteracting such effluvia or other annoyance, such 
person shall be liable to a fine not exceeding £5, and on a second 
conviction to a fine of £10, and on each subsequent conviction to 
a fine double the amount of the fine imposed on the last preceding 
conviction. 

In a prosecution under this section the Court may, however, 
remit the fine if of opinion that the accused has so constructed 
his furnace as to consume or burn, as far as possible, all the smoke 
arising therefrom, and has carefully attended to the same, and 
consumed or burned, as-far as possible, the smoke arising from 
such furnace. 

"The question may arise upon this enactment as to whether the 
employer can be held responsible for the default of the servant. 


In Chisholm v. Doulton (1889, 22 Q.B.D., 736), the owner of pre- . 


mises in the metropolis was summoned under the Smoke Nuisance 
(Metropolis) Act of 1853, the language of which is similar to that 
of Sec. 23. It appeared that smoke issued for the space of 10 
minutes on the morning of the day in question from one of the 
defendant's furnaces, but it was found that the furnaces were pro- 
perly constructed, and that there was no negligence on the part of 
defendant or his foreman. The smoke was caused by the act of 
the stoker who lighted the fire. In deciding that the defendant 
could not be held criminally responsible for the negligence of his 
servant, Field, J., said: “It is a general rule of law that a person 
cannot be convicted and punished in a proceeding of a criminal 
nature unless it can be shown that he had a guilty mind. . . . . 
It is said that the respondent is liable because he, in fact, used this 
furnace for the purposes of his trade. I agree that he used it, for 
I entertain no doubt that if this were a civil proceeding for 
damages he would be liable, and yet he could in such proceeding 
only be liable if he were the person using it. . . . . The 
essence of the offence is, that it should be negligent, and here the 
respondent took all the care he could." 

The question of the liability of the owner of a mill for the 
negligence of his servants in causing or allowing the furnace to 
smoke is one which has given rise to considerable discussion. The 
reported cases may appear at first sight to be conflicting. As a 
general rule, it may be said that a master is not responsible for the 
criminal acts of his servant, unless he command or personally 
co-operate in them. 
criminal nature, and are treated differently. We have seen that, 
according to the case of Chisholm v. Doulton (ubi supra), if the 
offence has been committed owing entirely to the negligence of a 
servant, the master cannot be held liable under that particular 
clause of the Act. One of the elements of the offence there created 
was “negligence,” and this word cannot be found in, much less 
inferred from, the construction of Sec. 24. 

‘Another important case was Niven v. Greaves (1890, 54 J.P; 
548). There the defendant was the owner of a mill which upon 
several occasions sent forth black smoke from its chimney. The 
furnaces communicating with the chimney were constructed in such 
manner as to consume their own smoke as far as practicable. The 
respondents had exercised reasonable and proper supervision over 
the persons in charge of the furnaces, and the nuisances complained 
of arose through the neglect of the stokers, and not through that of 


. the merits of each particular case. 


Statutory offences, however, are of a quasi- . 


the respondents or their foreman. Upon the case reaching the 
Divisional Court, it was held by Lords Justices Coleridge and Fry 
that the Justices ought to have convicted in spite of the case of 
Chisholm v. Doulton. A distinction appears to have been made 
from that case on the ground that (a) to use a properly-constructed 
furnace negligently, and (b) to allow black smoke to issue from a 
chimney are two distinct. offences, and that whereas the master 
must be held liable in case (a) he cannot be so regarded where the 
mischief is caused solely by the neglect of his servants. 

In R. v. Waterhouse and Another (L.R. 7Q.B., 545), it was 
decided under the Nuisances Removal Act, 18 & 19 Vict., c. 121, 
Sec. 12, that each daily emission of smoke was a separate act of 
disobedience for which & separate summons might be lawfully 
issued, and that the Justices were entitled to inflict fines 
accordingly. 

Upon the authority of Gaskell v. Bailey (30 L.T.N.S. 560), it is 
not necessary to show for the purposes of procuring a conviction 
that the issuing of black smoke is injurious to health as wellas a 
nuisance. That case is also of interest, inasmuch as during the 
hearing certain by-laws were discussed containing clauses with 
regard to what constitutes black smoke and medium smoke. By 
black smoke is meant such a volume of smoké that an object on the 
opposite side of the smoke to the spectator could not be perceived. 
By medium smoke is meant such & volume of smoke that an object 
on the opposite side could be perceived. It was proved that on 
five different days during one hour each day black smoke issued 
from 35 to 54 minutes during the hour, and medium smoke for 
nearly the whole of the remaining minutes. It was also proved 
thatthere was a foreman on the premises, and that the furnace was 
constructed in a proper manner, but the conviction was upheld. 

In addition to the statutes above referred to, it will be seen 
that there are numerous questions of fact, after the investigation 
of which it becomes the duty of the magistrates to adjudicate upon 
In determining whether & mill- 
owner has broken the law, the magistrates are naturally guided by 
the general nature of the industries which are carried on in the 
district, if not by the temperament and hardihood of the inhabi- 
tants who may, so to speak, have become acclimatised to the inha- 
lation of an atmosphere ladened with a certain quantity of smoky 
particles and carbonic acid gas. For instance, that which in an 
agricultural town might constitute an intolerable nuisance would 
probably be regarded in Leeds, or in any other busy manufacturing 
centre, as a matter of every-day occurrence. In each case, it must 
be a question of degree. 

In the case of the South London Electric Supply Corporation v. 
Perrin (which was reported in the Times in May, 1901), the com- 
plainant alleged that upon ten distinct occasions (specifying them), 
the appellants had allowed smoke to issue forth in such quantities 
as to be a nuisance. No witness stated that the black smoke was 
& nuisance to himself. The Lord Chief Justice, in giving judge- 
ment affirming the convictions, said that he must not be thought to 
say that the magistrate was bound to convict because black smoke 
issued from the chimney ; but, on other hand, he did not think it 
was necessary to show that any particular individual or property 
had been injured. It was impossible for the Court to say that the 
magistrate was wrong in coming to the conclusion that an offence 
had been committed. 

( To be concluded.) 


PEAT FUEL. 


— — 


IN Electrochemical und. Metallurgical Industry Mr. Stillings writes 
on peat fuel, and draws attention to the very large areas of peat 
land available in the United States and elsewhere. There is an 
area of over 11,000 square miles in Germany. JIreland’s area is 
one-tenth peat, and some of the lrish bogs are 50 ft. deep. A 
square kilometre of bog 5 metres deep will yield 700,000 tons of 
dried peat, including, we may suppose, what must be burned in the 
preparation. In any case, there is & vast store of fuel in peat if 
it can be obtained dry. 

The empirical formula for peat is given as 6 Cg Hio Os before 
decomposition. As this vegetable matter carbonises it produces 
7 CO + 3 C Hy + 14 He O + Cog Ha, Oz, the latter being the peat. 
Doubtless, if put under pressure as by deep burial in the earth, 
coal would be formed, peat being in the first stage only, whilst 
anthracite is the last. Approximately, of the combustible matter in 
peat, ten-elevenths is carbon and one-eleventh hydrogen, but part 
of the latter is neutralised by the oxygen. "There is no sulphur, 
so "a peat should be capable of producing an ideal metallurgical 
fuel. 

Descriptions are given of some of the methods employed in pro- 
ducing peat briquettes. These generally include a tearing and 
kneading process, which breaks up the fibres and delivers the 
kneaded peat in rough bricks, which are first air-dried and then 
artificially dried. What is really needed, in the opinion of some 
engineers, is a continuous process of centrifugal drying ; not a slow 
speed electro-complicated toy whizzer, such as some of our readers 
have seen, but a powerftil high-speed process. Unless water can 
be thus ejected, the air-drying process must be very insufficient in 
climates like that of Ireland. Artificial drying by heat may, per- 
haps, then be carried on, but in a long rotary dryer, after which, 
still hot, and with a necessary residuum of moisture, the peat might 
be briquetted and further dried, though, when completely dry, 
even small briquettes are apt to split unless holed. 

No peat process appears to us to possess the elements of success 
which does not include a thoroughly sound mechanical method of 
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garnering the peat. A friend of ours proposed to the Irish 
Government to gather peat by floating dredgers in the bog water 
and taking out the peat to the bottom by a ladder dredge. The 
best bogs in Ireland are all water bogs, though their surfaces may 
rise 10 to 15 ft. above water level. Hand-got peat is never taken 
out more than a spit below water level. A dredger, pumping the 
peat to the works, Would do part of the necessary disintegration 
work, nor would the peat be any wetter as a result of the water 
carriage. 

Within reasonable limits of distance, and with bare conductors 
at high tension, there may be something in the idea proposed by 
Mr. Stillings of converting the peat into gas and employing it in 
gas engines. But very long-distance work would not be so good as 
the establishment of local factories. Ireland possesses already an 
established woollen industry. Irish tweeds are equal to the best, 
and the taint of shoddy and St. Mungo has not yet ruined the 
character of Irish goods, so that this industry ought to he capable 
of extension. 

In the Ziegler process, peat is carbonised in closed ovens by the 
heat of the gas driven off, and the waste heat furnishes the means 
of drying off the raw material. From a ton of peat (? how much 
dried) there is obtained 350 kilos. of coke, 40 of tar, 6 of alcohol, 
4 of ammonia sulphate, 6 of acetate of lime, the lime and the sul- 
phuric, of course, being added components. "The idea of producing 
products more valuable than peat and of small weight per value 
unit appears sound. Ordinarily it is claimed that peat fuel may 
be produced for 8s. per ton. The Ziegler process costs more, but 
produces more costly by-products. 

One man with a digger (machine ?) will dig 5 tons of raw peat 
in an eight-hour day. ‘his is only equal to half a ton of dry fuel 
apparently. A dredger 110 ft. long would gather 180 cubic 
metres per hour, or, say, 18 cubic metres of dry peat, or 150 tons 
in a day with, perhaps, three men as a crew, thus reducing labour 
charges to a very low point. The dredger quoted would gather the 
above measure of heavy clay. On peat it could be run at least 
twice as fast. 
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PROCEEDINGS OF INSTITUTIONS. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
BIRMINGHAM Locar, SECTION. 


THE opening meeting of this Section was held at Birmingham on 
November 23rd. 

Dr. SuMPNER having taken the chair, congratulated the members 
on the success of the previous session's work, and pointed out that 
not only had all the papers been published in full in the Institution 
Journal, but also two of them had been awarded Premiums. The 
most important event of the session was, however, the coming of 
Prof. Kapp, who was present with them for the first time, and 
whom they would cordially welcome. Among his many great 
services rendered to the electrical engineering industry, perhaps 
none was greater than that rendered when, in 1885, he pointed out, 
simultaneously with Dr. Hopkinson, the true theory of the magnetic 
circuit, and made it clear to dynamo designers. 

After a vote of thanks to Dr. Sumpner for his services as chair- 
man, Prof. Threlfall, the new chairman, delivered his address. 

Choosing for his subject ''Some Problems of Electro and 
Electro-thermal Chemistry,” Prof. THRELFaLI first referred to 
the secrecy which is maintained by chemical manufacturers 
with regard to their processes, and which rendered his position 
somewhat delicate. The chairman then dealt with the fixation 
of nitrogen by electrical means, progress in which is at present 
retarded by the existence of the extensive nitrate deposits 
of Chile. Messrs. Eyde & Birkeland claim to be able to make 
650 kg. of oxidised nitrogen with the expenditure of one kilowatt- 
year, so that 1 lb. of nitric acid would cost 0°45d. for energy, at 
$10 per kilowatt-year. Chile saltpetre costs 10s. 6d. per cwt. at 
Liverpool, equivalent to 17d. per lb. of nitric acid content, and 
therefore, under the foregoing conditions, artificial nitric acid 
should have a market if made in an agricultural country. ‘The 
treatment of calcium carbide at 2,000° C. with nitrogen yields 
calcium cyanamide, which can be used direct as an artificial manure. 

Turning to the manufacture of diamonds, 
described the investigations of Dr. A. Ludwig, heating carbon to 
very high temperatures under great pressure. Ata hydrogen pres- 
sure of 1,500 atmospheres, it was found impossible to form an arc 
between carbon electrodes, but when the two carbon rods were in 
contact the current would flow for a few seconds and then stop; 
recommence after a few seconds and again stop, and so on. This 
curious phenomenon was believed to be due to the conversion of 
the heated carbon tip into a non-conducting variety, which inter- 
rupted the current, but being transformed into graphite as the 
temperature fell, again became conducting. "Various attempts to 
cool the transformed carbon very suddenly, resulted in failure to 
produce diamond, though sudden cooling by a jet of water ata 
pressure of 2,000 or 3,000 atmospheres gave a non-conducting trans- 
parent form of carbon. The author also decribed researches of his 
own in this direction, based on analogy between the properties of 
carbon and those of sulphur; he suggested that to make large 
diamond crystals it would be necessary to go to still higher pres- 
sures, of the order of 10.000 atmospheres, when the rate of cooling 
would probably be immaterial. 

The problem of making a useful abrasive of cubic carbon was 
simpler ; ut high enough pressures carbon vapour might possibly 
condense in this form. The behaviour of boron, silicon and 
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selenium under similar conditions of high pressure and tempera- 
ture was also worthy of study. 

The use of carbon as a soluble electrode in a voltaic cell was 
next dealt with, the author suggesting that possibly a gaseous 
electrolyte, such as ionised oxygen, would serve. ` 

Turning to electro-chemical theory, Prof. Threlfall deplored the 
prolixity of laboratory electro-chemists, whose work would be better 
known if their papers were shorter. The dissociation theory, 
which applied so wellto dilute solutions, and bad appeared so full 
of promise, had proved quite unable to cope with'the phenomena 
under more general conditions, in spite of the often misapplied 
ingenuity with which explanations of electro-chemical phenomena 
were elaborated. 'The complexity of these phenomena was such 
that theorising was of little use until the chemical reactions 
occurring at the electrodes should have been elucidated in detail. 

The conduction of electricity through gases was a subject of great 
importance, and its study might eventually furnish some insight 
into the mechanics of conduction. i 

Prof. Threlfall then discussed the new lamp materials recently 
brought forward, and eulogised the researches of Dr. von Bolton 
and his colleagues in connection with the properties of tantalum 
and other rare metals. Graphitised carbon and osmium filaments 
were also discussed. 

The process invented by Elihu Thomson for the manufacture of 
tubes of fused silica was described ; in this process a carbon tube or 
rod, provided with water-cooled connections, is buried in dry sand 
of suitable quality, and heated with an electric current, when the 
sand grains fuse together and shrink away from the conductor. 
The tubes thus formed are rough and opaque, but can be dressed 
on 4 carborundum wheel, and then have the appearance of white 
vitreeus earthenware ; they can be heated red hot and dropped into 
water without cracking. Other methods were also mentioned. 

The Chairman then turned to the private business of the Insti- 
tution, and suggested that the Birmingham section should rather 
be entitled the ‘ Midland” Local Section; he congratulated the 
members on the excellence of the papers of 1904-5, the whole of 
which had been published in the Journal. He referred at 
some length to the importance of military training, and suggested 
the establishment of a standing school of instruction, where young 
men could attend at convenient opportunities, instead of & volun- 
teer camp held at some arbitrary date. Such work could be carried 
on by the Universities and the engineering societies, and migbt be 
the ineans of providing & nucleus of educated men capable of 
taking their place iu the national defence, and already partly 
trained in soldiering. i 


NEWCASTLE LocaL SECTION. 
Abstract of Address read November 20th, 1905, by 
W. M. Tuornton, D.Sc., M.Ena., Chairman. 


In every branch of engineering there are three distinct classes— 
proprictors, executive staff, and workmen—each of which requires 
suitable training. The difference between that of the first two and 
the last is that a knowledge of the physical laws of Nature is 
essential for the former, and is to be gained best by a special pre- 
paratory education. For the latter a knowledge ofa few properties 
of matter is sufficient, to be gained during the practice of the trade. 
With the training of the artisan I do not propose to deal. His 
work may be regarded as purely an art, and is handed on through 
the ages by personal transmission from man to man. 

It may be well to consider shortly the course of training which 
experience has shown to produce good results. One can assume 
that a boy desiring to becume an engineer of the better sort has 
been to a good secondary school, and that he leaves at the age of 
17. He should then have an adequate knowledge of his own lan- 
guage and at least another (French or German by preference), the 
elements of Euclidian and co-ordinate geometry, algebra to the 
binomial theorem, trigonometry to solution of triangles, mechanics 
of a sound, descriptive kind, and a little chemistry and physics. 
Classical scholarship can in the future only be afforded or attained 
by schoolmasters or men of leisure. There is certainly no greater 
handicap to a boy entering an engineering career than an education 
on the classical side of any public or secondary school. The pupil 
should, while his school work is fresh, be required to take the 
entrance examination at Some university where engineering is 
taught, and this should be regarded as the finishing point of bis 
school life. l 

One enters now upon debatable ground. Is it better to go straight 
from school into the works, or to college? There are manufac- 
turers who prefer to have a boy straight from school, and it may in 
many cases be more to their interest, but no desire for cheap labour, 
or material to mould in any particular direction, should take pre- 
cedence of the highest national efficiency. On the whole, the gain 
in works knowledge and stimulus, is more than counterbalanced by 
the loss of clear thinking and recognition of first principles which 
prove so valuable later. In addition to this, a boy serving an 
apprenticeship first rarely has a chance of showing ability within 
three or four years. l 

All colleges which provide a three or four years’ course in engi- 
neering insist on a sound knowledge of the elements of mathe- 
matics, physics and chemistry. The first year is, therefore, almost 
entirely oocupied with learning or revising these, a few descriptive 
classes or a little geometrical drawing being added for stimulus. 
lf possible, mathematics should be continued through all three 
years. 'lhe power of facile thinking with abstract quantities, 
though it may rarely have direct expression in after life, is 
of immense service to engineers. The more advanced laws 
of heat and elasticity, and the simpler quantitative and higher 
descriptive treatment of technical subjects, will form the second 
year's course. That of the third year is entirely technical, and of 
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such an order that a student should have little difficulty on its com- 
pletion in judging for himself the significance of any new sugges- 
tion or advance in practice or theory. A fourth year may well be 
occupied in experimental work on new ideas. 

It it is to come at all, a time of speculative activity almost 
inevitably follows the completion of a university course, and, it 
may be, the taking of a degree. It is then that encouragement, 
and, perhaps, pecuniary help are of vital importance to a young 
student. He should have the opportunity of seeing how to carry 
out ideas by watching or helping in the researeh work of his pro- 
fessor, and the advantage is mutual. * i 

There is in connection with experimental research a disregard by 
many, though not all, manufacturers of much promising material. 
We take our young engineers from college, and put them for years 
to routine work which untrained men do as well or better, and are 
disappointed that they do not show striking results, forgetting that 
two things are necessary to progress —the man and the opportunity. 


I would suggest that men with a first-class college record should, | 


instead of being treated as beginners, be taken into the confidential 
departments, design or test room, and set to work on new things, at 
first under supervision. | 

The interdependerice of science and industry has been a fruitful 
theme for a hundred years. One never knows to where an experi- 
ment a little off the beaten track will lead. I have recently had a 
good example of this, on a small scale, which may be of interest. 
Some years ago I made a few experiments upon bacteria, working 


mostly with typhoid germs on account of their sensitiveness. e 


During these I found that M. Lortet had discovered what I was 
looking for, that alternating currents cause them to orientate and 
place themselves along the lines of flow, but'he failed to find any 
effect with direct currents. As a matter of fact, bacteria of all 
kinds, living or dead, orientate in the same way under either direct 
or alternating electrification. It was found that the movement 
icu entirely upon the. relative conductivity of the organism 
and the surrounding liquid, so that the former behaves as a rod of 
iron in a magnetic field, or one of a dielectric in an electrostatic 
field, the same laws governing lines of stress or steady flow, 
whether of electricity, magnetism, heat or liquids. In searching 
for the cause I found that glass orientates in oil, but not in water, 
and that carbonised silk filaments are very sensitive in either. 
Some time after I wished to design an apparatus to indicate the 
state of charge on cables, in order to see whether they were safe to 
handle. The simple electroscope was first thought of, but. rejected 
as not mechanically strong enough to be placed in a platelayer's 
hands. It occurred that one might use the same thing on a small 
scale, observing the movement in a kind of linen-tester's micro- 
scope. On trying this I noticed a small spark pass between two 
particles of carbon suspended in oil, and the ídea at once came, why 
not look for the sparks? In 10 minutes or so after this the first 
" voltascope" was made and tried on a 2,000-volt circuit, and a 
little while later on 20,000 volts. 'The instrument as it is now 
" made consists of a glass tube containing oil and short fine carbon 
rods. Contact is made across the mains through a heavily- 
insulated wire having an ebonite or fibre handle, with sharp steel 
points to get good contact. It works equally well with direct and 
alternating currents, and in any position. As soon as contact is 
made the carbon filaments become polarised and form an irregular 
chain, along which a small current passes, jumping across minute 
gaps between the particles, and so forming sparks which are 
instantly extinguished by the oil, their constant appearance and 
extinction giving the tube the effect of scintillation. The working 
range of the instrument is from LO volts upwards. 

The same line of thought led further to the invention of the 
high-tension voltmeter shown. So far as I know, this differs from 
other forms ia the use of a dielectric needle or quadrant. A short 
ellipsoid of paraffin or sealing wax is suspended by a fine silk or 


quartz thread between brass plates, contained in a glass globe about | 


16 cm.in diameter. Theory indicates that the torque on the 
suspension is proportional to the square of the voltage, and this is 
found to be experimentally true. One uses the instrument in the 
same way as a Siemens dynamometer or the Ayrton-Mather volt- 
meter of the same type. The ellipsoid is brought to a balanced 
position between stops by rotating the torsion head. The lowest 
voltage to which it is sensitive is about 500, and I have used it to 
measure spark-gap voltage up to 100,000. Since specific inductive 
capacity varies withzfrequency, a correction must be applied for 
this. 

One can determine by this instrument the dielectric constants of 
all solide, liquids, or gases when a litre of the latter can be 
obtained. 

These examples, given for what they [are wortb, serve to show 
that a little research with a microscope may lead to results quite 
unthought of at the time, in an entirely different subject and on a 
different scale. The microscope might be much more used in 
electrical engineering than it is at present, if, indeed, it is used at 
all. We know now that the permeability of iron is influenced by 
the size and distribution of the crystals of carbide of iron in the 
metal, and that these are changed by the heat treatment this has 
received. Why should we not estimate permeability by polishing 
a surface on the metal, observing it through a microscope, and, if 
necessary, photographing it? After atime, by collecting a set of 
standards, the quality of any specimen might be assigned in a few 
minutes by inspection. We bave timber merchants selecting wood 
by inspection of the grain; why not makers of machines selecting 
magnetic iron in the same way, and requiring ironmakers, when 
quoting, to send a micro-photograph of the material ? 

Workshop research in the heavier branches of electrical engi- 
neering can show many examples of important results reached by 
following side tracks, and there are still problems of the greatest 
interest awaiting solution. w 4 2 


‘cost of transmission and cartage. 


. carts meanwhile. 


DESTRUCTORS AND THEIR BY-PRODUCTS. 
By F. L. Watson. 
(Abstract of Paper read at Leeds, November 23rd, 1905.) | 


HaviNG explained the necessity of destroying town refuse by 
cremation, the author discusses the combination of destractors with 
electricity works—due to the facts that ag a rule an electricity 
undertaking is the only municipal enterprise capable of fully 
utilising the steam from a destructor, and that both establishments 
are generally placed near the centre of population to diminish the 

Taking a town of 120,000 mhabitants, the author draws up an 
ideal balance-sheet, based upon the best results obtained in different 
towns, and showing a return (due mainly to the sale of bricks and 
steam) of 10 per cent. on the capital expended. He points out, 
however, that in no existing plant is the utilisation of residuals 
carried out to the extent assumed in his estimates. - 

Turning to the construction and working of the destructora them- 
selves, Mr. Watson states that the chief differences consist in the 


` methods of feeding, of taking away the waste gases, and of applying 


forced draught. The simplest mode of feeding is the ‘front 
feed” by hand, which is suitable for small plants, but has the dis- 
advantage that the unburnt refuse and clinker lie on the same floor 
and may get mixed. The “ back feed” system, on the other hand, 
has all the advantages of the former, and others in addition; the 
refuse is thrown into the furnace at the back, and the clinker 
withdrawn from the front. The ''top-feed" system is very 
popular and successful. Unfortunately, it is impossible to handle 
refuse with mechanical appliances such as are used for coal. In a 
few instances provisicn has been made for tipping the refuse direct 
from the carts into the furnaces, and this is a very clean and whole- 
some arrangement; but in lieu of other provision for storage, it is 
necessary to leave the refuse in the carts until wanted, using other 
An alternative in large plants is to deposit the 
refuse in storage tubs with self-opening bottom doors, and to stack 
these up when full with a travelling crane. e 

The best method of taking away the products of combustion is 
that invented by Mr. W. Horsfall, in which all the outlet flues from 
the furnaces open into a common high-temperature combustion 
chamber, where they mix before passing to the boilers. . 

Both steam-jet and fan-blast draught have their advantages. 
The former is useful where there is much carbon in the refuse, 
while the latter is more suitable for refuse which is largely of a 
vegetable character, and for large destructors. Much can be gained 
by heating the blast. l 

For every 10,000 inhabitants there is, roughly, 10 tons of refuse 
per 24 hours, which is capable of producing over 50 H.P. if properly 
utilised. The most suitable boilers are of the water-tube type. The 
draught should not be too strong, for if it is, a great quantity 
of dust will be carried out of the furnace ; a dust catcher should be 
provided beyond the boiler. The chimney need not be more than 
90 ft. high. 

The author gives particulars of the 12 hours' official test of the 
Batley destructor, carried out in May last, when 1°6 lb. of water . 
were evaporated per pound of refuse (from and at); the mean tem- 
perature in the main flue was 2,000? F., and 4066 gallons of water 
were evaporated per hour, the destructor having three cells. 

Mr. W. M. Binny's report on the Sunbridge Road Destructor, 
Bradford, is also given, in full. This was a seven-day test. An - 
abstract of it was given on p. 187 of our issue of August 4th, 1905, . 

Finally, the author discusses the allocation of costs and returna . 
between the destructor and the electricity works, and the manage- , 
ment of the joint undertaking. These questions are very im- 
portant, but difficult. In the author's opinion, the ideal method of 
determining the value of the steam supplied by the destructor is 
io run a separate generating set with it at coustant load, and to 
credit the destructor with the actual output. It has been said that 
“ most of the electricity generated by destructors was produced b 
friction between the two departments." : 


THE APPLICATIONS OF ELECTRICITY IN THE ROYAL 
GUN FACTORY, WOOLWICH ARSENAL. 


By Col. H. C. L. HorpEN, R.A., F.R.S. 
(Abstract of paper read in London, November 23rd, 1905.) 


Tue work of the Royal Gun Factory consists in the manufacture of 
guns ranging from 3 cwt. up to 60 tons or even more, and also in 
the manufacture of the breech mechanisms and other adjuncts and 
appurtenances of the guns themselves. ‘This work necessitates a 
very large range of machine tools, from boring machines 50 yards 
in length, and lathes of 100 ft. bed, down to the smallest milling 
machines and lathes. There is, therefore, plenty of scope and 
opportunity for the employment of different descriptions of elec- 
trical drives. | 

Although there were previously several instances where in the 
factory electro-motors had been substituted for steam engines, it 
was only in 1900 that I converted the first of two large boring 
machines to a direct electric drive by means of a variable speed 
Schuckert four-pole motor of 25 s.H.P, The variation of speed 
was obtained by varying the excitation of the fields, and the ratio 
in this case was 1 to 3:5 or so, giving speeds of from 250 to 880 
r.p.m., which is amply sufficient range, without any further gear, ` 
for the work that is put intothese machines. The headstock which 
revolves the work carries between its bearings a large worm wheel, 
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which is driven by a worm shaft forming a continuation of that 
of the motor, but connected to it by a flexible coupling; the thrust 
of the worm shaft is taken by a thrust bearing of marine type, and 
through this the cutting lubricant passes on its way to the boring 
bar; this is only a precautionary measure, but, nevertheless, a 
necessary one, as it is very important that the machines should not 
stop during a boring operation. It would be impossible in a spur- 
gear driven machine, I believe, to fine bore a hole 12 in. to 20 in. 
in diameter and up to 50 ft. in length without a variation of 
0:004 in. in diameter, which is what these boring machines are 
called upon to do, and do to perfection, daily. a 

> The feed of the boring bar is worked from the motor by means 
of a shaft, which connects it with change gear at the other end of 
the bed, 150 ft. away. At this end there is also a 15-m.P. series 
motor, which can be mechanically coupled to the screw shaft 
moving the boring head and saddle, with the object of with- 
drawing or advancing one or both rapidly in either direction 
as required; in this case I have introduced a slip coupling, which 
in the event of an overload not only slips, but also draws attention 


to the fact by making a hideous noise; this is, I think, better in , 


many ways than the overload release, and much more convenient, 
of course, than a fuse which has to be replaced. The change to 


motor driving, and the improved control of the speed, enabled us 


to turn out at once more than double the former amount of work 
done per week. 2 d 

A later development of this method of driving is one whereby 
the driving shaft, just mentioned as running the whole length of 
the bed, is entirely done away with, and the one motor, now a 
variable-speed shunt motor, does all the feeding of the boring bar, 
as well as the rapid. advancement and withdrawal of it and the 
saddle, the latter weighing 10 to 12 tons or more. 

The gear is worked entirely from the main switchboard by which 
the man starts and stops and controls the speed of the headstock 
carrying the gun tube, and the switches are so interlocked elec- 
trically that it is impossible either to start the feed gear or to leave 
it running unless the main motor is running. 

A magnetic clutch is employed in connection with this gear; but 
it has advantages over a friction clutch in that it can be used under 
conditions which would be impracticable, and in many instances 
impossible, for an ordinary friction clutch, owing to the fact that it 
can be as readily worked from a distance as from close at hand, 
whilst its action is quicker and more definite as to holding power, 
and it cannot possibly stick or seize. 

I am at present using two types of these clutches, one rated at 
6 H.P., and tbe other at 25 m.P. at 300 r.p.m.; 21 watts are 
absorbed in the magnetising coil of the 6-H.P. clutch, and about 42 
in the coil of the 25-nB.P. clutch. This gives an efficiency of under 
l'b watts per H.P. in the case of the 6 H.P., which actually transmits 
14°36 H.P. at 300 r.p.m.; the 25-m.P. clutch is still more efficient. 
The diameter of the clutch has a more important effect upon the 


number of watts per H.P. transmitted than any other factor, and it — 


is quite feasible to transmit 1 m.p. for 4 of a watt or even less. 
These figures as regards H.P. transmitted were obtained with the 
surface of the clutches dry and free from oil. Some 117 of these 
clutches are in daily work at the gun factory, and are applied to a 
variety of purposes. ' 

For driving the lathes and other machine tools in the gauge room, 
the motor, a 15-H.P., is attached to the wall, and drives the main 
shaft, which runs down the centre of the shop, by means of a belt 
at a point about midway in its length at a speed of 450 r.p.m. 
- There is none of the usual countershafting and its multiplicity of 
belts; instead, there is one cone pulley over each machine, driving 
the machine in the usual manner witha belt. These cone pulleys 
are carried on tubular bearings through which the main shaft passes 
quite clear, while the bearings themselves are supported on 
brackets; the pull of the belt thus does not come upon the shaft 
when the cone pulley is not running and the machine is idle. The 
cone pulley carries the armature of tbe clutch at one end of it, and 
against this end the electro-magnet with its collecting rings is 
keyed or otherwise fixed to the shaft. "Very slight longitudinal 
play in its bearing is given to the cone pulley, and a slight bias is 
given to the belt drive, so that the tendency of the pulley is to run 
from the magnet when the latter is de-energised. It is found that 
by adopting this simple method no spring or other device is required 
to keep the surface from contact or rubbing when the clutch is not 
in action. 'The extent to which frictional losses are reduced can 
be imagined when it is explained that when the motor-driving belt 
is thrown off, and there is no current on the clutches, the main 
shaft can be revolved between the fingers. The switches used to 
actuate the clutches are of a selective type—that is, when the 
current is off, a pull at the switch rope puts it on, and a secoud 
pull cuts the curreut off again. This appears from practical expe- 
rience to be more convenient than the ordinary bell-shifting 
method, in which two ropes are employed, one to put the power on 
and another one to cut it off. 

The north-east shop is the most recent shop built in the Royal 
Gun Factory, and it was designed with a view to electric driving ; it 
is a lofty building measuring 200 ft. x 120 ft. Altogether on the 
ground floor there are 83 machine tools, of which 21 are separately 
motor-driven, the other 62 being grouped and driven from one of 
the four main shafts which serve the same number of bays. The 
method of driving these main shafts which are 200 ft. long is by 
means of a 30-H.P. motor suspended from the girders and situated 
in the centre of the shaft, to each half of which it is coupled 
direct; the speed of the shaft is 250 r.p.m. . 

In the grindery some 12 Gisholt tool grinders are continuously in 
use, and the problem to be solved was to drive them in the most 
economical and efficient manner. "The grinders were arranged half 
on either side of the shop and driven by belting from a shaft running 
at very nearly the same speed as the wheels, and coupled direct 


through a flexible coupling to a'6-H.P. shunt motor standing on a 
bracket fixed to the wall. 

The method adopted for driving a large rifling machine enables 
the rifling of & 12-in. gun to be carried out in 40 hours, six grooves 
being cut simultaneously, whereas only a few years ago the same 
operation, with one tool only cutting, took more than three wecks, 
working day and night. 

For lapping the bores of guns—an operation which has to be done 
in order to get the extreme uniformity of diameter that is necessary 
in the bore, there are three machines in the factory for dealing 
with various sizes of guns. Two of these were designed to be 
driven by separate motors, and the third was converted to an elec- 
tric drive. 

A portable electric lapping machine has been devised for use on 
board. a ship or elsewhere. ‘The machine is attached to the muzzle 
of the gun, and rotation is imparted from the motor to the machine 
by a flexible shaft. 

So far as planing machines generally are concerned, I am in 
favour of cutting in both directions with two separate tools when- 
ever and wherever it is possible, the economy in power, time, and 
labour, being greater thau having a quick return, stroke, for it is 
obvious that however rapid the return stroke may be, time is lost, 
and no useful work is done. This will explain why the gear is so 
designed that the speed of the table in either direction is the samc. 
In the case of planing machines, as in the case of the boring 
machines, I hold a strong brief for the screw drive as against the 

rack and pinion drive. The former undoubtedly does the better 
work. The planing machines are driven by a shunt-wound 
variable-speed motor, which runs continuously in one direction, and 
drives, by means of a bevel pinion, two bevel wheels revolving in 
opposite directions ; these two bevel wheels are concentric with the 
shaft which drives the screw of the planing machine, and are each 
furnished with a magnetic clutch, by which they can be attached 
to the shaft; the clutches are alternately energised by a rocking 
switch, actuated by adjustable tappets on the hed of the planer. 
The reversing action of these machines is very quick and silent. 
No check or change of speed is discernible in the motor, though, 
of course, the ammeter shows a momentary rise of about 25 per 
cent. on the reverse. ._ 

Electricity has been of assistance to us in enabling the amount 
of eccentricity of the bore of & gun which, as sometimes happens, 
has from one cause or another become bent, to be readily ascer- 
tained. You will, I am sure, appreciate the difficulty in first of all 
ascertaining, and, secondly, actually measuring, the want of truth 
in the bore of a gun 20 to 30 ft. from the breech end, which distance 
it may easily be, as the 12-in. gun is 45 ft. in length. The means 
adopted, however, are, thanks to electricity, quite simple. A 
tapered steel tube, stayed and tied with a single gun wire so as to 
bring both ends of the tube to the same level, carries at one end a 
knife-edged contact whee? about 2 in. iu diameter, this wheel being 
insulated from the tube, but connected to a flexible conductor 


passing down the interior of it to the other end of the tube - 


which is fixed in the slide rest; a dead-beat galvanometer and a 
couple of dry cells complete the equipment. When the wheel 
touches the metal of the gun the circuit is completed through the 
galvanometer, which indicates accordingly. The movement of the 
slide rest, necessary to make contact, reveals the amount of 
eccentricity. . 

When any billet of steel arrives in the factory, the first thing to 
be done is to obtain a small quantity for chemical analysis. This 
is generally taken in the form of fine drillings from a point midway 
between the centre and exterior of the .billet and at both ends, 
Until current was generally available throughout the factory 
this was quite a lengthy operation, involving the loss of time taken 
to fix a ratchet brace, and then the time to drill the hole in order 
to obtain the shavings; by the aid of the electric drill the time lost 
in fixing is eliminated entirely, and the drilling by power is quite 
a short operation. 

The use of the electro-magnet for lifting projectiles was intro- 
duced by me many years ago when the 110-ton gun was in use. 
The cast-iron projectiles for proof were exceedingly awkward 
things to remove from the pile and sling for the crane to lift; this 
was made delightfully easy by substituting an electro-magnet for 
the sling.. The magnet used consisted of one piece of mild steel 
of fF section, and 10 in. in length, with a single coil wound 
round it longitudinally—the surface magnetised was 30 sq. in., and 
the maximum weight it had to support 1,800 lb., the weight of the 
projectile of the 110-ton gun, though there was ample power to 
spare. The weight of this magnet, complete with the shackles for 
attaching it to the crane hook, was under 56 lb., and the electrical 
energy required for the maximum lifting power was 120 watts. © 

Measuring: temperatures is most conveniently done by electrical 
means, and for our purpose the measurement by means of the 
electromotive force generated by a thermo-couple has been found 
to be the best adapted. "n 

The thermo-junction we use is a platinum and iridio-platinum 
one, in conjunction with a modified form of D'Arsonval galvano- 
meter to measure the electromotive force which indicates the 
temperature. The instruments are fixed in various parts of the 
factory, and connected up to the reheating, annealing and tem- 
pering, &c., furnaces, as also to the lead baths for tempering steel 
specimens, in such a manner that the temperature of any one of 
them can be immediately ascertained by those in charge, and 
reyulated accordingly ; but this is not all. From each of these 


centres line wires are led to the metallurgical laboratory, where . 


there is a standard recording instrument, and by this means not 
only can a continuous record be taken of any operation desired, 
but the individual instruments can be, and are, constantly checked 
to ensure accuracy and uniformity with the standard, for which 
purpose the points are connected by telephone. 
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To sum up, there are at work at the present time in the Royal 
Gun Factory 134 motors of an aggregate rated horse-power of 1,903, 
whilst there are 61, either connected or ready to be connected, to 
the supply mains when current is available, of an aggregate rated 
power of 840 m.p. more. The largest motors—viz, 100, 50 and 
40 H.P., are all connected to individual machines, The number of 
magnetic clutches in use is 117, 31 rated at 25 H.P. and 86 at 6 H.P. 
Of magnetic chucks and holders there are 16 in use, but fresh fields 
of application are continually being found for them, and their 
numbers are, therefore, constantly on the increase. Magnetic 
holders ate of the greatest service in connection with surface 
grinding machines, and enable small steel work to be turned out 
with the test accuracy and rapidity. One instance may be 
given of the utility of the magnetic lathe chuck, and that is in 
turning obturatorrings. These rings are made from extremely hard- 
tempered steel, so hard, indeed, that they can only be cut at a very 
low speed with specially hard tools, yet it is found that, in spite 
of the small surface area they afford for the magnetic attraction, 
and also of their somewhat low permeability, the magnetic chuck 
is the most effective method of holding them whilst being turned 
that we have yet been able to devise. 

It may be of interest if I add a few data as regards the amount 
of material removed per E.H.P. per minute on various machines— 
the x.B.P. is the gross amount required not only to drive the motor 
and machine, but also to do the work. 
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ELECTRIC DRIVING OF WINDING DRUMS 
FOR PIT-MOUTH HAULAGE. 


THIS paper is devoted to a practical and theoretical consideration 
of the conditions affecting the driving of winding drums by elec- 
tric motors, with special reference to a system adopted at the 
beginning of 1905 by the Société des Charbonnages du Hazard, 
at Héron, introduced by the Cie. Internationale. 

In discussing the various systems at present in use for the pur- 
pose, the author rejects as obsolete those in which a battery or a 
resistance in the main circuit of the motor is employed, on the 
score of lack of economy. He cites as modern practice those 
Systems employing a special dynamo for the motor driving, devoted 
to that purpose only, whose voltage admits of adjustment; and 
those in which an auxiliary dynamo, acting as a reversible booster, 
is run on the positive lead from the supply to the motor. Further 
improvement in compensating for the shock caused by the sudden 
cessation of the load has been rendered possible by the introduc- 
tion of steel fly-wheels capable of running at a peripheral speed 
of 100 metres (325 ft.) per second. 

The author proceeds to calculations demonstrating that, in the 
curve showing the current taken by the motor, the reduction of the 
initial peak caused by the start, and the spreading of the starting 
acceleration over almost the entire time occupied by the upward 
pull, as well as the maintenance of constant current after the first 
few turns, are possible, in dealing with balanced loads. 

He remarks that, to improve the efficiency of the machine, it is 
nece to diminish, as far as possible, the importance of the losses 
in the fly-wheel. To do this, the time of the stops (loading and 
unloading) is reduced to the minimum by the use of loading and 
unloading stages at different levels, or by automatic counter- 
balancing. As the time of stopping diminishes, the output of coal 

per day remaining constant, the speed of the journey may be 
lessened, needing a motor and fly-wheel of smaller size. The cost 
of installation will thus be less, and the efficiency of the plant 
greater. The author considers the various possible combinations 


* Paper read before the Lidge Congress by M. L. Creplet, engi- 
neer to the Compagnie Internationale d'Electricité, of Liége. 


which have been tried and devised, with a view to keepiug the 
demand for power constant. He discusses:— 

1. Generator and fly-wheel on crankshaft of steam engine, 
driving winding motor. Here fluctuations will occur, owing to 
the drop in speed of the engine when the load comes on, the rise 
when it goes off. 

2. Winding motor driven by a rotary transformer using con- 
tinuous current, with fly-wheel between dynamo and motor of 
transformer. This works well with automatic regulation of the 
exciting current of the transformer motor (Siemens-Schuckert 
System) or with a reversible booster on the positive lead between . 
the transformer and the supply (Labmeyer). 

3. Rotary transformer driven by a three-phase motor, the dynamo 
of the transformer driving the winding motor. This case is similar - 
to that of the steam engine ; steadiness is not attained. | 

4. Motor with heavy fly-wheel c, connected across the mains of 
the generator a, driving the winding motor b; i.e., the fly-wheel - 
motor is in parallel with the winding motor. With this arrange- 


` ment regulation is effected not through the motor of the trans- 


former, but at the dynamo. A further modification is effected by 
introducing a booster d on the positive lead between the dynamo a 
and the winding motor b, mounted on the same shaft as the fly-wheel 

d its motor c. When the winding motor is stopped (loading and 
unloading), the booster d is out of circuit; the motor c, connected 
in parallel with the motor ù, is then tending to increase the speed 
of the fly-wheel. During the working period, the booster d gets 
the benefit of the fly-wheel momentum, which it transfers to the 
winding motor. The action of this combination is thus a trans- 
ference of loads on the generator, keeping the demand constant 
and the fly-wheel always running; but, with the generator, four 
electrical machines are needed, or five, including the transformer 
motor, between the mains and the supply. 

5. Motor d, with heavy fly-wheel, on the positive lead between 
the generator a and the winding motor). This is the system 
applied at Héron. 

If direct current is given by the supply, the only machine 
between the supply and the winding motor is the motor on the 
positive lead. If the supply is three-phase alternating current, it 
is necessary to transform to continuous. The machines between the 
supply and the winding motor are then—three-phase motor driving 
continuous current dynamo, driving winding motor through the 
auxiliary motor with fly-wheel. 

The author proceeds to describe the installation at Héron, in 
which this arrangement is used : — 

The supply here is three-phase alternating, 48 periods, at 2,000 
volts, from a power house a mile from the works. 

The following particulars are also given :— 


Useful load ... us bs 2,000 kg. (nearly 2 tons;. 
Depth of shaft  ... 7A .. 313 metres (341 yds.). 
Mean speed of cage per second ... 43 metres (14 ft.). 

Dead weight of cage and trucks... 2,160 kilos. 

Reduction in gearing 5 to 1. 


Fly-wheel weighed 1,700 kilos (1:6 tons’, and was 6 ft. 6 in. in 
diameter. 

The motor driving the transformer (first machine from supply) 
is a synchronous three-phase machine taking about 360 amperes. 
The dynamo (second machine) gives 700 amperes at 157 volts 
during the winding period. 

The auxiliary motor (third machine), with fly-wheel, has to be 
capable of taking the current from the generator during the loac- 
ing and unloading periods. It has the same current through it as 


. the winding motor, i.e., 700 amperes, and must be capable of a . 


voltage equal to that of the generator. The winding motor (fourth 
and last electrical machine between the drum and the supply) needs 
225 volts at the start. The difference has, therefore, to be made up 
by the fly-wheel driving the auxiliary motor. The efficiency of 
this combination, taken on different occasions, varied from 33 to 
39°1 per cent. Foran output (lifting) of 200 tonnes (per day, 196 
tons, about), the author calculates the annual consumption at 
168,000 units, from which he reckons a cost of 4'2 centimes per ton, 
or'4 of a penny. This is based on a kilowatt-hour produced from 
3:3 lb. of coal. 

In working, the machinery is controlled by four levers :— 

1. The reversing lever, giving the required direction according . 
as it is pushed forward or drawn backward, controls the armature 
and exciting circuits of the winding motor through interposing 
resistances, if in intermediate positions. 

2. The accelerating lever, controlling the excitation of the 
auxiliary dynamo with fly-wheel. | 
3. Slowing lever, controlling the voltage of the generator. Not 
moved during the work, but placed in a position corresponding to 

the greatest speed required, and maximum power desired. 

4. Brake lever. 

An ampere-meter shows the current given out by the generator. 
A voltmeter acting in either direction shows the working of the 
auxiliary dynamo. A governor and circuit-breaker are arranged 
to break the main circuit if the speed of the fly-wheel exceeds 80) 
r.p.m. A safety brake comes into operation when the current is 
cat off, or if the cages pass above the discharging level. 


New Zealand.—The New Zealand Custo:ns authorities have 
lately given a decision that air brakes for electrical cars are to be 
classified as “electric machinery and appliances,” the duty being 
10 per cent. ad valorem. 


996 


THE ELECTRICAL REVIEW. [Vol. 57. No. 1,464, DECEMBER 15, 1905. 


NEW PATENTS APPLIED FOR. 


kis eme expressly for this Journal by W. P. THOMPSON & Co., Electrical Patent 
. nte, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


76,7904. “Improvements in apparatus for electro-plating." L. PorrHorr. 
(Date applied for under Rule 5 of the Patents Rules, 1905, March 80th, 1905.) 
December lst. (Complete.) 


24,452. “Improvements in incandescent electric lamps.'' 
November 27th. 


24,461. “ Improvements in or in connection with drain, sewer, water and 
other pipes, and electric conduits." H.E. RovuTLEbGE. November 27th. 


24,475. '*Improvements in appliances for carrying and suspending globes for 
inverted incandescent electric and other lampe." W. ANDERSON and H. ANDER- 
son. November 27th. (Complete.) 

24,482. ‘‘Improvement in electric incandescent lamp." J. Sxkwirskyr. No- 
vember 27th. , 

94,494. * Improvements in electrically-driven clockwork mechanism for regis- 
tering and indicating purposes." W. R. Sykes, JUN., F. T. HoLLiNs and F. W. 
LEAKE. November 27th. , 

24,502. ‘‘Improvemente in or relating to electric arọ lamps." A. BLONDEL. 
November Z7th. (Complete.) 


F., HARRISON. 


24,507. *“ Process for electrolytically producing peroxide of hydrogen.” 


G. TEICHNER. November 27th. (Complete.) 

94,518. ''Belf-generating steam or hot-air power electric machine.” C.P. A. 
Daur. November 27th. 

24,588. “Improvements in electrodes for electrolytic apparatus." .F. W. 
HowonRTH. (M. Kellner, E. Kellner, E. Kellner, E. Kellner, M. Kellner, heirs 
of C. Kellner, Germany.) November 2"7th. 


24,599. “Improvements in electric demand indicators." Tue BRITISH 
TuHoMsoN-HovsTON Co., LTD. (The Gentral Electric Co., United States.) 
November 27th. 


24,621. “Improvements in or connected with electro-magnetic generators.'' 
L. A. GiaNoLi, (Date applied for under Patents Act, 1901, December 2nd, 1904 
being date of application in France.) November 28th. (Complete.) 

21,642. “Improvements in ignition plugs." A. Dave.vy. (Date applied for 
under Patents Act, 1901, December 5th, 1904, being date of application in 
France.) November 28th. (Complete.) 


24,698. “Improved fitting for a sparking plug for internal combustion 
engines," H.G. EAsTwoop. November 29th. 


24,718. * Improvements in or relating to wireless telegraphy." F. Lori 
(Date applied for under Patents Act, 1901, Noveinber 30th, 1904, being date of 
application in Italy.) November 29th. (Complete.) 

24,721. “ Process for the electrolytic manufacture of .metal tubes and other 
bodies." W. CLARK. (F. Darmstadter, Germany.) November 29th. 


94,729. **Improveinents in and relating to electric controllers.” 
ATKINSON. November 29th. 


24,747. '"Improvements in electric automobiles.” A. Dixixn and M. 
EsPAGNENT. (Date applied for under Patents Act, 1901, December 9th, 1904, 
being date of application in France.) November 29th. (Complete.) 


24,777. **A mechanism for setting back the motion work and hands of 
electric clocks." 8. D. NriLL. November 30th. 


24,785. ' An improvement in the production of the electric arc for scientific 
and industrial purposes." V. MirkEviTCH. November 30th. (Complete.) 


24,794. “ Improvements in brush-holders for electrical machines." H.W. 
WiLsow, November 30th. 


24,800. ‘* An improved system of syntonic radio-telegraphy.' A. PanhRAVYANO. 
November 30th. (Complete.) 


24,810. “Improvements in the electrical control and propulsicn of vehicles 
or trains of vehicles." J. S. Rawortu aud A. B. RaAwonTu, November 30th. 

24,811. *'Improved means of fixing an electric bell to an alarm clock and the 
like." H. R. Rusnron. November 30th. 

24,250. ‘Improvements in or relating to switches or controllers for electric 
motors for ships’ steering gear, hoists, and the like." J. G. CockBURN. 
November 30th. 

24,853. ‘“ Improvements in and relating to electric switches." Tuk BRITISH 
THoxsov-HovsroN Co., Lr». (The General Electric Co., United States.) 
November 30th. 

24,855. “ Improvements in and relating to e'ectric resistances." Tim BRITISH 
THomson-Hovsron Co., Lro. (The General Electric Co., United States.) 
November 30th. 

24,956.‘ Improvements in and relating to vapour electric apparatus." THE 
BririsH Tuoxsox-HovsTos Co., Lp. (The General Electric Co., United States.) 
November Juth. 


24,858. “Improvements in electric fire alarm systems and apparatus.” H. 
Ha^wTHonRN. November 30th. 


21,807. “Improved ignition device for internal combustion apparatus." P. M. 


C. W. 


Jusrick. (Industrial Development Co., United states.) November 30th. 
(Complete.) 
24,877. "Improvements in dynamo-electric machines," A. F. Hoas, D. 


Ure nartand A. E. Hosry. November 30th. 

21,842, 
mineralised carbons.” H. Heesen. November 30th. 

24,02. *“ Insulating supports for conductor-rails of electric railways.” H.L. 
DovrroN and C. E. Mons. December ist. 

24.931. ** Improvements in or relating to electrical time switches." R. F. S. 
Vennpr und R. C. GRIESBACH., December 1st. 

21.43. '" Improvements in telephonic and other electrical apparatus," M.R. 
Dk MarvaL. December Ist. 

24,962. ''Improveinents in or relating to electric traction systems." E. A. 
Maurcurr,L and THe DoLTER ELECTRIC TRACTION, Ltp. December Ist. 

4 

24,995. © Method and means for the control of any bank of electric lamps, 
displaying characters and the like." G. E. Carr. December 2nd. 

24,996. ‘* Improvements in and relating to electric arc lamps." L. B. Copp. 
December 2nd. 

25,007. “Improvements in trolley poles." T. Wants. December 2nd. 

25,032. “ Improvements in electric stoves.” O. C. Hawkes. December 9nd. 

25.047. “ Improvements in and relating to vapour electric apparatus or 
devices." Bir O. J. Lopbork, Knight, A. MUIRHEAD and E. E. RonmiNsoN, Decem- 
ber2nd. Complete.) 

235,058. * Improvements in and connected with the insulation of electric 
cables." THE LAND-UND SEEKABELWERKE AKT.-Ges. (Date applied for under 
Patents Act, 1901, December 2nd, 1904, being date of application in Germany. 
December 2nd. (Complete.) 


LE II TEE 


Paris Motor Show.—The Morning Pos! special corre- 
spondent in his account of the Paris motor show reports that a new 
electric car is shown " with a Zedecco accumulator, that can run 
320 kilometres on a single charge, the replenishing being done by 
changing the positive plates of the battery placed beneath the 
bonnet, so that the car presents the appearance of an ordinary 
petrol touring machine. ‘The accumulator is lighter, more efficient 
and sturdier than those formerly placed on the market, the usual 
negative lead electrode being superseded by a special zinc one. 


"Improvements in and relating to clectric are lamps burning 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. 
THOMPSON & COo., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). - i 


1904. 


TRANSFORMING THE ENERGY OF ELECTRIC CuRRENTS. E. Weintraub. (Date 
applied for under International Convention, July 29rd, 1908.) 16,288, 
July 22nd. 

CONSTRUCTION OF SECTION INSULATOR FOR ELECTRIC TROLLEY WIRES OR THE LIKE. 
T. E. R. Phillips. 23,953. October 28th. 


ALTERNATING CURRENT ELECTRIC GENERATORS. British Thomson-Houston Co., 
Ltd. (General Electric Co.) 24,874. November 16th. - 
ELECTRODE FOR APPARATUS Propucine RADIANT ELECTRICAL Eneray. Siemens 
. and Halske Akt.-Ges. (Date applied for under International Convention, 
November 24th, 1903.) 25,282. ovember 21st. 
Evectric Power TRAwxsMiTTING MrcHaNISM. British Thomson-Houston Co., 
Ltd., H. S. Meyer and B. Hopps. 25,636. November 24th. 


Exectric Meters. O. Imray, (Soc. pour l'Exploitation de Compteurs Elec- 
triques Rittener & Co.) 26,288. December 2nd. 


' ELECTRO-MAGNETIC. APPARATUS 8UCH AS I8 USED IN ÉLkorRIiC BELTS. H. H. 


Lake. (C.J.Schwarze and A. M. Kells.) 26,772. December 8th. . 


ELECTRICAL COUNTING APPARATUS MORE ESPECIALLY. APPLICABLE FOR US$ IX 
CONNECTION WITH SHIPS’ Logs. T. Crawford. 27,082. December 12th. 


CoNTROL or ELECTRIC Motors AND APPARATUS THEREFOR. British Thomson- 
: Houston Co., Ltd. (General Electric Co.) 27,083. December 19th. 


Means or REFLECTION IN CONNECTION WITH ELEOPRIC AND OTHER LIGHTS. T.D. 
Jackson. 27,317. December 15th. ` 


ELEcTRiciTy METERS. W. Hamilton and Ferranti, Ltd. 27,809. December 15th, 


Evectric Demann or REBATE INbicATORS. F. M. Lewis and Reason Manufac- 
turing Co., Ltd. 27,926. December ist. : 


ELECTRICITY Meters. S. Matthews. 28,044. December 91st. 


TREATING CanBoN AND METHODS OF Pxropucine Same. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 28,062. December 2ist. 


PERMEABLE DiaPHRAGMS FOR Use IN ELECTHOLYTIC CELLS. H. Hirtz. 28,199. 
December 22nd. 


ELECTRICAL SWITCHES, PLUGS, AND THE LIKE. W. W. Strode and G. H. White. 
28,252. December 28rd. l 


INSTRUMESTS FOR INDICATING THE CHARGED OR UNCHARGED CONDITION OF 
ELECTRIC CABLES OR OTHER ELECTRIC APPLIANCES. W. M. Thornton. 
£8,278. December 28rd. 


ELECTRICAL Gas-IoNITING AND EXTINGUISHING APPARATUS. H. L. Down and 
D. H. Wise:nan. 29,313. December Bist. 


ELECTRICAL Gas-IGNITING AND EXTINGUISHING APPARATUS. H. L. Down and 
D. H. Wiseman. 29,315. December 3lst. 


EvectricaL Gas-IGNITING AND ExriNGUISHING ArpaRatus. H. L. Down and 
D. H. Wise.nan. 29,346. December 31st. 


RnuEosrATS. C. Wirt. (Date applied for under International Convention, 
Nove:nber 6th, 1903.) 23,726. November 2nd. 


TELEGRAPHIC AND OTHER TRANSMITTING APPARATUS, J. T. Armstrong and A. 
Orliug. 23,952. November ó5th. 

ELectric Morog CONTROL AND ArPrARATCS TH:REFOR. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 24,699. November lith. 


BixGLE.PHasE ComMMUTATION ELECTRIC Morons. T. von Zweigbergk. 25,886. 
November 22nd. ‘ 


CONTROL OF ALTERNATING CURRENT MOTORS AND APPARATUS THEREFOR. British 
Thomson-Houston Co., Ltd. (General Electric Co.) 26,299. December 2nd. 
MECHANISM FOR UBE IN CONJUNCTION WITH APPARATUS FOR U ‘1Lisinc ELECTRO- 
MAGNETIC OR * HERTZIAN’' Waves. M. H. Smith. 46,391. December 5th. 


INSTRUMENTS FOR THE MEASUREMENT OF WAVE LENGTHS IN WIRELESS ''ELEGRAPHY. 
J. A. Fleming. 27,683. December 19th. 


TELEPHONES FOR THE USE MORE PARTICULARLY OF Divers, E.C. Lacey and J. 
Holinan, 28,749. December 29th. s 


ErEkcTRic IxsuLaTIon. M. Meirowsky. 29,057. December 30th. 
Ececrkic Dry BarrEniEs. H. W. Butler. 29,065. December 80th. 


METAL REFLECTORS FOR USE WITH ELECTRIC Lanterns, J. A. Rey. 29,074. 
December 3th. 


Fuses Fon ELbEcrRICAL Circuits. M, B. Field and Ferranti, Ltd. 29,977. 
December 3lst. 


ARC Lames. O. RKónitzer. 29,448. December 31st. 


LÀ , 


4905. 


PARTICULAR Tyre OF RukosTAT. Veritys, Ltd., and A. E. Got. 17,146. 
August 24th. E ' 

DEVICES FOR CONVEYING FRESH Ain, TELEPHONIC AND OTHER MESSAGES TO THE 
INTERIOR OF SUBMERGED SUBMARINES, APPLICABLE ALSO FOR OTHER PURPOBES. 
F. A. Sinith. 17,170. August 24th. 

VAPOUR ErrcrRiC APPARATUS FOR CURRENT RECTIFYING AND OTHER PURPOSES. 
A.Churchward, (Date applied for under International Convention, January 
Ikth, 1904.) 954. January 17th. 


Evectrric Fans. British Thomson-Houston Co., Ltd. (General Electric Co.) 
3,918. February 24th. 


ELEcrRiC Motors. J. Burke. 4,040. February 27th. 

SPARKING PLUGS FOR ELECTHRICALLY-FIBRED INTERNAL COMBUSTION ENoiNES. H. 
Lewis, W. Hill and J. Whitfield. 4,921. March 2nd. 

ErecTRIC Tise SwircH.. H. Lüback. (Rights under Patents, &c., Act, 1901, not 
granted.) 4,354. March 2nd. " 

CENTRAL STATION TELEPHONE SYSTEMS WORKING WITH A COMMON BATTERY. 
I. B. Birnbaum and F. G. Bell 4,883. March Rth. 

FaLLERS For ELECTRIC Sror-MorioNx MECHANISM FOR LOOMS AND OTHER TEXTILE 
MacHiNERY.. J.B. Whitney. (Date applied for under Patents Rule 9, April 
8rd, 1905.) 6,9875. April 3rd. 

ELECTRICAL ALARM Mat, J. Skinner. 7,082. April 4th. 

MULTIPLE-UsN1T CONTROL ron ELECTRIC Motors. T. S. Perkins and R. P. 
Jackson. (Date applied for under International Convention, June 6th, 
1904.) 8,196. April 17th. 

Errcruc CONDUCTORS AND METHODS OF INSULATING THE Same. British 
Thomson-Hovston Co., Ltd. (General Electric Co.) 18,384. June 29th. 

STARTING SWITCH FOR THREE-PHASE ELEcTRIO Morons HAVING a RESISTANCE IN 
SERIES WITH THE RoTon. Siemens Bros. & Co., Ltd., H. Berry and C. M. 
Toplis. 13,597. July Ist. 

ELEcruicAL Testing Devices. G., Harrison. (Electric Railway Improvement 
Co.) 13,954. July 6th. l 

CONSTRUCTION OF BovND Pnoor TELEPHONE CABINETS AND OTHER CHAMBERS. R. 
Haddan. (Akt.-Ges. Industrie für Holzverwertung.) 14,131. July 8th. 

ELECTRICAL SWITCH APPARATUS FoR SUPPLYING CURRENT CONSUMING DevicEs ON 
SEVERAL Motor Cans or ELECTRICALLY PROPELLED TRatss. Siemens Bros. 
and Co., Ltd. (Siemens Schuckertwerke G.m.b.H.) 14,208. July 10th. 

APPARATUS FOR EXPLODING MINES BY MEANS OF ELECTRICAL Waves. F. 
Schneider. (Date applied for under International Convention, October 
25th, 1904.) 17,740. September Ist. 

Means of Rrcrirvisó ALTERNATING ELECTRIC Currests. F.8. Povahand S.G. 
Livett. 158,013. September 6th. 

ELECTRICAL MEASURING INSTRUMENTS. M. B. Field. 1,568. January 26th. 

Coxracr Breakers OF InpucTion Coins. M. A. Codd. 1,891. January 91st. 
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“AMERICAN TRAMWAY PRACTICE. 


THE first outcome of the visit of Mr. A. L. C. Fell, chief 
officer of the L.C.C. tramways, to America in May last has 
been an elaborate report, which has now been issued to the 
public. Mr. Fell inspected the tramways of the leading - 
Western Cities of the United States, and Toronto in Canada, 
and has evider.tly been impressed by the enterprise mani- 
fested by the promoters in laying down tramways with a 
view to developing new districts, and in running at high 
speeds between cities ; but there is nothing new in this. The 
report fails to point out the absence in America of the muni- 
cipal opposition to private enterprise, which is so striking 
a feature of the conditions obtaining in this country. 

Mr. Fell has gathered a number of useful hints for the 
management of the Aldwych-Holborn subway from 
observation of the subway in Boston. Owing to the 
difference in the conditions, the London cars will only seat 
36 passengers, as compared with 60 in the case of the 
Boston cara, and passengers ‘are allowed to stand up in the 
latter, so that the capacity of the Boston subway for tram- 
way passengers will in effect be three times that of the 
London subway. He evidently favours the use of a centre 
door as on the Boston lines and the Metropolitan District 
Railway in London, but unless vastly better results can be 
obtained than on the latter, we doubt whether anyone will 
be found to share this view. | 

The schools for drivers which Mr. Fell inspected com- 
pelled his admiration ; it appears that first-class instruction 
is given to the men, and they are periodically re-examined. 
He recommends that a similar school be established in 
London, as, in his opinion, the training of the men in many 
cases has not been thorough enough. It is suggested also 
that conductors be taught the duties of drivers, and paid at 
the same rate wheu fully qualified, at à lower rate when not 
so qualified. "That the most efficient training possible should 
be given to the drivers is unquestionable, but that conductors 
trained, but not acting, as drivers should receive the same rate 
of wages strikes us as unreasonable. We have no doubt, 
however, that the County Council will think otherwise. 
Recreation rooms are provided in America for the men, and 
it is stated that similar accommodation is provided in the 
plans for the new depots of the L.C.C. 

It is interesting to note that steel-tired wheels are 
“rapidly superseding " chilled wheels in America, though 
the evidence upon which this conclusion is based is not con- 
vincing, as Buffalo is the only city mentioned as using the 
former extensively. The longer life and greater freedom 
from flats, enabling the cars to run longer without removing 
the wheels for grinding or turning, are the chief reasons 


‘for preferring. steel-tired wheels ; in Buffalo they last, on 


the average, 35,000 miles for each turning. 
American tramways have long been noted for their 
extended use of air-brakes; curiously enovgu, tle electr.- 
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magnetic brakes developel in this country have not been 
tried there yet. That inadequate brake equipment is the 
rule on British tramways has long been our contention, 
and in this respect the Americans Lave much to teach us. 

The trouble due to rail corrugation seems to be very wide- 
spread in America, as it is here. The length of the wave 
appears to depend on the speed, being no less than 31 in. 
on the Boston elevated railway, where the speed is 40 m.p.h. 

Perhaps the most interesting feature of the report is that 
which concerns steam turbines. Mr. Fell states that when 
the first portion of the Greenwich power station was designed, 
reliable data as to the capabilities of large steam turbines for 
traction work were not available; hence the adoption of the 
reciprocating type. He now, however, has no hesitation in 
recommending the committee to adopt steam turbines for 
the second half of the station, and states that the latter will 
contain turbine plant of 20,000 Kw. capacity, instead of 
14,000 Kw. of reciprocating plant as originally proposed. 
We expressed our regret, when the engine specifications were 
issued, that this course had not been followed from the 
start; had it been, the cost of the huge building necessary 
for the vertical-horizontal engines: would have been reduced 
to about one-half. As reported elsewhere in this issue, the 
Council has already accepted the recommendation. 

In conclusion, Mr. Fell expresses his confidence in the 
future of the single-phase system for traction, not only on 
railways and light railways, but also on tramways. We 
need not say that we are with him. in this respect also. 


ELSEWHERE we give abstracts of two 


n - q Pepers on cables which were read at the 
Practice, meeting of the Manchester Section of the 


Institution of Electrical Engineers on 
November 28th. Dr. Rhodes’s paper was somewhat 
abstruse, and was consequently not well received by the 
_ practical Manchester men. We agree with Mr. T. L. Miller's 
protest against the way in which Dr. Rhodes used the term 
"feeder." As a matter of fact, Dr. Rhodes's ideal ** feeder ” 
was like nothing so much as what we term a “ distributor," 
as he assumed a gradually decreasing current with a 
maximum value at the generating station. For this reason 
we fear that his formule will not meet with general 
acceptance. 

Mr. Watson’s paper dealt with almost every cable system 
known at present, but it is to be regretted that tle bare- 
copper-in-compound system was not mentioned. Mr. 
Beaver, in his remarks, exploded the theory that the glaze 
on stoneware conduits was responsible, through chemical 
action, for faults on lead-covered cables laid therein. 
His explanation that electrolysis—generally caused, in our 
opinion, by leakage current of the cable system itself rather 
than by stray tramway currents—is the trouble, is un- 
doubtedly correct. His remarks also on cement-lined con- 
duits will be interesting to and appreciated by those 
who have had trouble with vulcanised bitumen and lead- 
covered cables laid in these conduits. 

We must agree with Mr. B. Welbourn in his appreciation 
of armoured cables laid direct in the ground, and many 
well-known engineers hold the opinion that armoured 
cables, treated with suitable preservative compound in 
such a manner that the cable isa perfect solid system in 
itself, will have a very long life even when laid in made 
ground, contrary to Mr. Watson’s opinion. There are 
certainly much greater chances of securing a perfect solid 
system in an armoured cable made in a factory than there 
are with any system which has to be laid solid under the 
influences of outside weather conditions. 


The successful result of relaying old rubber cables in asphalt 
troughing is noteworthy, and many engineers in towns 
where vulcanised rubber mains have been laid for some 
years, might well consider the adoption of this plan, especi- 
ally with the high prices now ruling for metals. 

The question of earthing and bonding lead-covered cables 
is.still a vexed one. There are many advocates of the system of 
insulating the lead covering bonded throughout, and then 
earthing at a suitable point or points. "There has been, and 
is, great difficulty in the accomplishment of this insulating ; 
the system which seems to offer the best solution is 
the asphalt trough. Carefully laid, there is no reason 
why such a system should not be successful. We understand 
that the advisers to the Great Western Railway Co. on the 
electrification of their Hammersmith line specified that the 
high-tension mains were to be laid in asphalt troughing, and 
that the idea of insulating the lead sheath throughout was in 
their mind is proved by the fact that they asked for a 
pressure test to be put on between the outer side of the 
troughing and the lead sheathing. The results of this 
system will be awaited with interest. 


ndm THE settlement of the contracts for the 
Railway L.B. & S.C. Railway, to which we referred 
Electrification, |? our last issue, has aroused a storm of 
protest and invective in the daily Press, 
only slightly modified by the fact that the bulk of the work 
is to be done in this country. An echo of this tempest will 
be found elsewhere in our pages. No one will grudge the 
British Westinghouse Co. the opportunity of stating the 
case as it appears from their side ; we would gladly have 
seen the contract go direct to them or to one of the other 
British firms tendering, instead of by the roundabout 
course it has followed. But the main point is that the work 
shall be done in this country, and that will, we believe, be 
the case. 

As regards the reference of Mr. Dunlop to the experience 
of his firm in single-phase traction, our article alluded only 
to the firms tendering. "We did not in this phrase include 
the Westinghouse Co. of America. Mr. Dunlop, however, 
assures us that the experience of one of the Westinghouse 
companies is that of all, and on this basis it must be 
admitted that the British Westinghouse Co. have strong 
claims to consideration. 

No doubt a similar argument will be advanced on behalf 
of the British Thomson-Houston Co., who are associated 
with the A.E.G. in the execution of the present contract; 
but, apart from experience altogether, the prices offered by 
the A.E.G. were lower, and their guarantees better, than 
those of their competitors. Hence the result recorded. ^ 


IT was recently urged (at the meeting 
of Electrical Contractors’ Association, 
December 12th, 1905), and has probably 
been previously remarked, that, whereas the gas companies 
are engaged in issuing quantities of pamphlets, leaflet sand 
other matter setting forth the advantages of gas, and, 
incidentally, the disadvantages of electric light, it is difficult 
to obtain similar matter which will show the consumer what 
there is to say on the other side. The reasons for this are 
probably two—first, the clectrical industry feels the 
security of its position, and recognises in these efforte the 
struggles of an almost exhausted competitor; and secondly, 
the electrical engineer, when he has time to read any of 
these literary efforts, finds in them so much to amuse that 
he is disinclined to take them seriously. Possibly, also, he 
mistrusts the powers of his own imagination to enrich with 
picturesque detail (somewhat prejudiced) an otherwise 
bald and uninteresting " statement, after the mammer of 
the eminent Pooh-Bah. In any case, although the gas 
interest is untiring in its shop-window ‘displays and other 
advertisements, the great supply companies, shrinking coyly 


Gas v. 
Electricity. 
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up a side alley, leave such matters very largely to the 
contractors. 

The statements made by the great bulk of advertisements 
relating to clothing, food, patent medicines, or what not, 
receive from the public so much credence as experience 
warrants ; but in the matter of electricity the information of 
the world at large is very limited. It may be said, 
they have the technical papers; but, does the man in the 
street, contemplating the installation of lighting appliances, 
study technical literature for information ? He is more likely 
to consult the nearest acquaintance in any way connected 
with engineering, and any popular literature connected with 
the subject which he may come across. Apparently, the 
gas companies are quite ready with their arguments, while 
the electric lighting interest merely reproves him for his 
ignorance. That the contentions in the pamphlets he receives 
are based on some such premises as the argument that 
because Mr. Jones is 3 ft. shorter than the late Mr. Chang, 
the English race is physically inferior to the Chinese, he 
can hardly be expected to immediately recognise; he gets 
something put in familiar language, with plenty of financial 
references backed (apparently) by imposing experiments, and, 
if not actually persuaded, his belief in the electric light is 
badly shaken. 

To counteract this, as was suggested at the Electrical Con- 
tractors’ meeting, it would certainly seem sensible for supply 
companies to allow facilities for exhibition purposes to those 
contractors whose showrooms have windows fronting on 
important streets ; and, at the same time, to issue a kind of 
manual, comprising a clear explanation of their own tariffs 
and actual examples, if possible from the district which they 
supply, of quarterly bills for large or small installations 
working under varying circumstances. 

If you are strong, be merciful, is a good ‘maxim, but one 
which should be acted on with discretion. 


THE memorial which has just been pre- 
pared for the Chancellor of the Exchequer, 
with a view to obtaining an increased 
grant from the National Physical Labora- 
tory, would probably have been more effective if it could 
have been held back until the questions raised in recent 
discussions concerning that institution were provided with 
satisfactory answers. The facts and arguments are well- 
known. "The laboratory has received for capital expeuditure 
about one-tenth of the amount spent in Germany on the 
Reichsanstalt, and less than one-fifth of the sum devoted in 
America to the establishment of the Standards Bureau. The 
memorial complains that the laboratory **is starved, and 
little interest is taken in it." That it is starved, is only 
partly true ; to say that little interest is taken in it, is wide 
of the mark. For weeks the technical Press, at any rate, 
has beeu interestiug itself iu the laboratory, the professional 
and general public bave warmly discussed its merits and 
defects, and no fewer than 150 members of the House of 
Commons have signed this memorial of praise and advo- 
cacy for it, to enlist tbe good services of the new Govern- 


The National 
Physical 
Laboratory. 


ment. While, however, this considerable interest is 
taken in the .National Physical Laboratory, there 


is a corresponding amount of disapproval to .be observed 
in regard to the class of work the Institution is doing, the 
way it is advertised, and the lack of proper appreciation 
which some maintain it exhibits towards the profession of 
engineering and the profession of chemical industry. The 
most important piece of equipment for the National Physical 
Laboratory at the moment would seem to be a clear statement 
of the class of work it is to undertake. When that is settled, 
and when direct evidence of the value of the Institution is 
somewhat more pronounced, there should be no difficulty in 
obtaining funds. We sincerely hope that the Lord Chan- 
cellor will accede to the requests of the memorial, for we 
are confident that, notwithstanding the defects to which 
attention " has been directed, the merits amply justify 
the expenditure. ` It seems desirable that the grant 
should be accompanied by an official declaration of the 
objects and limitations which ought to be kept in 


 Ntate aid, there must inevitably be State control. 


mind by those who are responsible for its disbursement ; 
these objects are stated explicitly enough in the original 
Blue-book ; but in view of the dissatisfaction which has 
been expressed regarding the manner in which the definitions 
have been interpreted, the occasion would appear to justify 
an official dictum for future guidance. Regret must 
necessarily be felt that a national scientific institution has 
to be brought within such limitations ; but when there is 
hy 
advice of this kind, the Chancellor of the Exchequer could 
confer considerable benefit upon the National Physical 
Laboratory. It should be possible so to define the position 
for the future that the good fellowship with the ousted 
professional men may be restored, as is most desirable. 


CONTRACT—AND AFTER- 
WARDS. 


THE BRIGHTON 


By D. N. DUNLOP. 


A NEVER-FAILING source of prickly heat, even to the case- 
hardened commercial man, is the perplexing way in which 
truth gets mixed up with error in most public announce- 
ments (purporting to be bare statements of fact) immediately 
following upon the signing of important contracts. 

Of course, any not altogether disinterested person, lifting 
up his voice on these occasions, runs the risk of being 
designated a **sore-head." The temptation in the present 
instance to break away from the customary attitude of 
reserve, and to have a word on the subject, was so great 
that I find myself taking the risk cheerfully, trusting to the 
very openness of my remarks to acquit me of the charge of 
peevishness. Indeed, considering what is now known of 
the stringent terms of this contract, that should be the 
last feeling to take possession of one. 

* First of all, everybody is agreed that railway directors 
have a perfect right to allocate their contracts on any 
grounds, and to whomsoever they choose. They are likewise 
entitled to authorise for publication their reasons for assign- 
ing a contract to any particular firm. They commonly do 
this for all who run to read. But when I read in the daily 
Press of last week some of the reasons given for the assign- 
ment of this contract to the Allgemeine  Electricitüts 
Gesellschaft, I was at first not a little taken aback by their 
simple audacity of mis-statement, even making all allowances 
for journalistic uncertainty in technical matters. My amaze- 
ment was not to end here, however. Later in the week I 
found these statements repeated in full by my good friends, 
the technical journals. I found them taken as a basis for 
the reasoned argument, deduction and final judgement of 
expert critics! | 

The chief of these erroneous statements, taking on a 
different form for each paper in which it found repetition, 
was to the effect that the Allgemeine Electricitiits Gesell- 
schaft was the only firm tendering which had experience of 
single-phase traction. In one paper it ran: “any experi- 
ence °; in others “ prolonged experience," * anything but 
the slightest experience,” ‘experience under commercial 
conditions,” and so forth. Each of the writers making the 
statement evidently spoke in good faith, and all of them 
offered it as an important factor contributing to explain 
why this contract went to the’ Allgemeine Electricitits 
Gesellschaft. 

Let me give the reader a notion of the temptation to 
correct this statement under which I laboured. In order 
to correct it I had only to refer to the easily available pub- 
lished records. The Allgemeine Electricitiits Gesellschaft s 
name ig publicly associated with single-phase lines to the 
number, in all, of five. Of these, three are in. operation. 
They are known as the Spindlersfeld (Berlin), Stubaitalbahn 
(Austrian Tyrol) and Borinage (Mons, Belgium) lines. Of 
the other two, the Swedish State Railway is experimental, 
and the Hamburg City and Inter-Urban is not yet opened. 
But let me, for the sake of brevity, call it five railways. 
This, therefore, is the.experience of the Allgemeine Elec- 
tricitiits Gesellschaft, as gathered from the published records. 
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Merely to mention the 
standing to the credit of 
throughout the world is at once to enter the region of 
puzzledom as to the origin of the libe] upon them. 
lines number 16, Ni j j 
are in course of construction. (As I write, reports come in 
of several others for which tenders have been accepted.) If 
Space permitted, I could make a detailed searching com- 


number of single-phase lineg 


advantage of the Westinghouse companies; but I shall confine 


The total h 
lgemeine Electricitiits i Gesellschaft's lines is 22.306. 
(This includes 3 x 40 H.P. motors for the Menzel mining 
shaft, and 57 x 3 H.P. compressor motors for the Spindlers. 
feld, Swedish, and Hamburg lines.) The aggregate mileage 
of the Westinghouse lines i r 300; that of the 
Allgemeine Electricitiitg Gesellschaft li 
estinghouse companies, therefore, have more than three 
times the number of lines, 
capacity more than double, and in mileage more than six 
times those of their rivals, 
Westinghouse companies that the experience of any one of 
them in this matter may be taken ag the experience of all. 
To anyone asking 
the question I reply, much in the words of Dr. Johnson DE 


greater part of the 
Work for it, will be done by an English firm whose record in 
the special branch of single-phase traction is represented by 
have no more Concern with the reasons 
for these things than ] have with, ga ; the German firm's 
Westinghouse guarantees are based on 
| conditions, and are, 


THE WEEK.EN D.. 


By H. O. WRAITH, A.M.LE.E, 


IT was Saturday, and night, and I had dropped my book 
and sat dozing in a comfortable arm-chair by the fire. It 
occurred to me to 80 down to the works and see whether the 
repairs to No, 3 condenser had been finished in the power 
house, so I put on my hat and coat and went works. wards, 
| got there to see no lights in the power house, and on 
going inside I stood still to listen te Voices I heard, and 
listening, wondered :—. | 


* It's all very well you fellows talking," said a rythmic, 


our makers specified for us. 
week before last, I knew one of my springs wag cracked, 
and I rattled and shoved the throttle valve up and down for. 
a quarter of an hour, but that silly engine driver wouldn't, 
hotice, so it had to break, and 1 fancy that shut you up for 
a bit, old cock.” 


“Ob! it was YOu, you little beast, was it?” this frem 
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No. 8 engine, «I thought it was that vapouring mixture 
of oil and dirt and water that comes along and calls itself 
steam.” 

“ Yes. I never was in such a funk of motoring in my 
life,” chipped in No. 3 dynamo, “T felt my very brushes 
tingle, but thank goodness Charlie pulled out the main 
switches in time.” | 

“Just you wait till Monday morning,” whistled a voice 
in the top main steam pipe, * when the pipes are nice and 
cold ; I'll give Jou vapouring mixture of dirt and oil. Why 
you couldn't move an inch without me." 

“ Good gracious, why aren't yon safe in your boiler,” said 
the four engines simultaneously, « you've no business ont at 
this time of the week.” 

“ It’s because I can’t keep tight,” whined à voice out. 
side, evidently somewhere above the boilers, « they’ve ground 
and re-ground me, and last week-end a fitter took me out 
and put me in what he called:a lathe, and increased my 
mitre to a quarter of an inch; you can't expect any self. 
respecting valve of my size to keep all that surface tight, 


“ Pough,” said No, 4, the newest engine, * what do you 
ook at me, I’ve been running now 
for 5} months, doing 500 horse at 300 revolutions for four 
d not one of my bearing 
surfaces have worn five-thousandths of an Inch." 

“Oh ! yes, we know that tale,” said No. 1, “I’ve heard 
each of you youngsters spin it in turn, 
of your latest improved piston rings and metallic packing 


my crankshaft on account, of the foundation sagging, and 
if you want a treat, look at the surface of my H.P, cylinder 
inside." 


“ Foundation ! bedplate you mean," said No, 2. “ 


| don't think you can remember what, Faulkner "—(myself, ye 


gods)—“ said about you and your bowlegged habits, as he 
called it, at the time.” (I remembered—and regretted. ) 
“It was nothing to what he said, when he came in that 
morning you broke Jour cross-head gudgeon,” Snapped No, 4 
commutator. “ I was being erected, and happened to be 
quite close to the switchboard at the time. 


names Faulkner called you I really couldn’t repeat. It’s 


“That’s it, baby," said No. 3 armature, * all talk and 
ho work is your mot 


after it.” | 

“ Talking about surfaces,” said No. 1 commutator in a 
low musical voice, “ you should have seen my surface after 
that. It was like a chain grate,” 

“Tf it was anything like my chain grate after it,” buzzed 
an angry voice from the boiler house, “ it wag all shapes and 
sizes, and none of them fitted. 
Sure to the square inch, and evaporate 6,000 lb. of water 
per hour with ease ; but When it comes to 170 Ib. pressure, . 
It is more than I am built for, and I'm jolly sure I won't 
do it next time to help you Jiggeting giddy-go-rounds out 
of a hole. Why it scorched me nearly to the top of my 
hopper.” l l l l 

“ Have you ever seen N 9. 1 break his shunt circuit while 
on the board ?" chortled a hearty voice behind me, which 
made me jump. “I have, and | laughed till I fairly ex- 
ploded and came opt, ; and that made my worthy friend on 
No. 3 panel come out also. It was a mess; No. 1 looked 
rather like a catherine a | l 

“None of your jaw, stupid,” said the frame of No. lin 
a threatening manner, «s It was that rotten old-fashioned 
cable connector came loose. Thank goodness they have put 
my bobbin ends into proper terminals since,” 

* My ends have always been in terminals,” and I don't 
break my shunt circuit," said No, 4, « I don't think you 
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old folks have got so very much to crow about after all; 
besides " | | 

And here No. 4's voice seemed to die off softly to a 
whisper— - 


* Would you like your supper now, sir?” said my land- 
lady ; * and there—you've let the fire go out ! " 


/ 


NEW APPARATUS. 


Ar their closing meeting of the year on December 15th, the ` 


Physical Society of London had an exhibition of scientific 
. apparatus, and a considerable number of very recent instru- 
ments were shown. Excepting at the summer soirées of the 
Royal Society, where every novelty is pretty certain to be 


found, we have rarely seen so many interesting designs in ' 


one exhibition. We propose to describe in order a few of 
those we were able to examine. 
* The most interesting instrument shown was, we think, the 


Fria, 1. 


Einthoven string galvanometer, made by the Cambridge 
Scientific Instrument Co. A very fine quartz fibre coated 
with silver is stretched in the interpolar gap of a powerful 
electro-magnet. The gap is a long narrow slit, and the 
poles are formed to narrow edges so as to produce as dense a 
. field as possible. The current to be measured passes along 
the silver coating of the quartz fibre and causes it to be 
deflected in the magnetic field. The movement is perpendi- 
cular to the field, and would. be in the line of sight of an 


observer facing the magnet gap, but is observed through a 


hole pierced in the magnet pole. "The amount of movement 
is exceedingly small, but is observed by throwing ‘an enlarged 
image of the fibre on a screen, the magnification being 500 
times. The instrument is extremely sensitive, a very small 
fraction of a micro-ampere being easily measured, and is as 
rapid in its movements and as deadbeat as an oscillograph, 
though not being a reflecting instrument, it could not be 
used in that way. The resistance of the conducting fibre of 
the instrument shown, was 15,000 ohms. Having regard to 
its simplicity, its great sensibility, and its freedom from 
external influences, it seemed to us admirably adapted for 
marine work, as its readings would be entirely unaffected by 
the motion of the ship. Its considerable weight, and the 
optical arrangements required for observing the motion, 
might prove objectionable in some cases, but would not for 
the permanent installation of a repairing or laying ship. It 
would be interesting to hear the opinion of an experienced 
cable electrician on the advantages of the use of this 
instrument, of which fig. 1 is an illustration. 

Another piece of apparatus shown by the Cambridge 
Scientific Instrument Co. was one of Mr. Duddell's thermo- 


galvanometers, which were described some time ago by the 
designer in a paper before the Physical Society. The 
instrument consists of a Boys radio-micrometer, below the 
thermo-junction of which, but not touching it, is placed a 
conductor termed the heater. The current to be measured 
is passed through this, and the heat generated is indicated 
by the movement of the radio-micrometer suspended above 
it.. The construction of the heaters, and the extreme 
sensibility of the instrument, are the points of most interest. 
It will be remembered by those who heard Mr. Duddell's 
description that he was constructing, heaters at that time by 
depositing platinum on mica in very thin films, from the 
liquid used by porcelain manufacturers to decorate their 
ware, and that he was able to. prepare perfectly reliable 
resistances of 1,000 ohms or more in exceedingly small areas. . 
We believe excellent condensers are made in this way, by 
covering both sides of mica sheets with platinum or 
silver. As to the sensibility of these instruments, the 
data of one given in the Cambridge Co.'s circular may be 
quoted. 

With a heater of 927 ohms, a current of 2:3 micro- 
amperes could be detected, and a current of 23 micro- 
amperes could be fairly measured ; the full reading would 

be obtained 10 seconds after the application of 

the current. Considering that the instrument 
measures direct and alternating currents equally, 
is independent of periodicity and wave form, and: 
has extremely small self-inductance, it is a re- 
markable instance of recent advance in instru- 
ment design and construction. The principle 
seems to be capable of extension in several 
directions, and when reading his original 
paper Mr. Duddell showedan instrument con- 
structed in the ordinary switchboard form. 
Some years ago Mr. Holden described an 
instrument for measuring the magnetic flux 
ina bar of iron. The coil of an ordinary 
moving-coil instrument is connected in series 
with another external coil. . The instrument 
coil is freely suspended, but has no control, so 
that it stands indifferently in any position. 

When a magnetic flux, e.g.; a magnetised 

bar, is introduced into or withdrawn from the 

external coil, the instrument pointer moves 

through an angle proportional to the flux, and 

stands in the new position, returning exactly 

tothe old one when the bar is withdrawn; 
. the amount of movement is independent 

of the speed at which the bar is inserted or 
withdrawn. In Mr. Holden's instrument the internal 
and external coils were a single frame of continuous 
copper strip. The external coil formed a large ring 
hung below the indicating part, and the bars to be tested 
were thrust through a hole in the base of the instrument, 
the ring being so large that it was able to turn through an 
angle of about 90? without coming into contact with the bar. 
This arrangement had the advantage that no electrical con- 
nections were used, the moving part hanging freely cn its 
pivots without any flexible connections or control of any kind. 
Its use, however, was limited to experiments on bars or coils, 
which could be inserted into the lower ring. At the meeting 
of Friday, the Cambridge - Scientific Instrument Co. 
exhibited an apparatus called the Grassot fluxmeter, manu- 
factured in Germany, and imported by them. The flux- 
meter is an instrument on the same principle as Mr. Holden's, 
but the external coil is separate from the instrument, and 
connected to it by flexible leads. The construction involves 
some control of the moving coil by the flexible leads 
required to convey the current into it, but this control may 
be very small, and the instrument is capable of a far greater 
range of uses than was Holdeu's. The design and finish of 
the Grassot instrument are quite admirable. 

Of the other electrical instruments, we noticed an electro- 
meter shown by Messrs. Crompton & Co., in which the 
opposed surfaces of the moving part, and of the inductors, 
are parts of concentric spheres struck about the pivot as à 
common centre. "This construction allows the movement to 
be hung on a single compass point, giving great freedom 


. from friction, and affords a ready means of locking the 


movement for transport. The same firm, and Mr. R. W 
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Paul, exhibited pyrometers, using thermo-junctions and 
moving-coil ampere-meters. Messrs. Crompton & Co. use a 
large instrament of low resistance with a heavy nickel-steel 
couple. Mr. Paul uses a more delicate instrument with a 
platinum, platino-iridium couple. 

Of the optical apparatus, we noticed particularly a micro- 
scope exhibited by Messrs. Zeiss & Co., arranged for observing 
small particles in thick transparent media, such as particles 
of gold in coloured glass or in colloidal solution. The 
difficulty in observing them lies in the fact that in ordinary 
illumination, all the particles are illuminated, and the light 
thrown into the objective from those particles which are out 
of focus, and would be seen, if at all, only as ill-defined 
disks, makes it impossible to observe separately those which 
are in focus. Messrs. Zeiss meet he difficulty by passing 
horizontally through the medium an exceedingly thin plane 
of intense light obtained from an arc lamp and a fine slit. 
The particles of gold in this plane only are illuminated, and 
when the microscope is focussed on it, they are clearly seen. 
This device, though it has no direct bearing on electrical 
matters, seemed worth noticing here from its great ingenuity. 
The design and finish of the parts were representative of 
Messrs. Zeiss’s excellent workmanship. 

A spherometer exhibited by Messrs. R. & J. Beck contained 
a very ingenious arrangement for reading the micrometer 
with a standard and constant pressure on the lens. 
metric measurements of mechanical parts are now so com- 
monly used in engineering work that the different methods 
of making such measurements are of general interest, and 
the measurement of figured surfaces to the degree of 
accuracy sufficient for high-class optical work, is more difficult 
than any operation of the kind in mechanical engineering. 
The problem presented is as follows :—W hen a measurement 


is to be made by advancing a micrometer screw until its end. 


or point touches an object, the reading may depend to an 
important extent on the degree of pressure at the point. The 
muscular sense upon which we depend in the use of a simple 
pocket micrometer is sufficient only for a limited class of 
work, and the provision of a spring ratchet in the handle 
carries one but little farther. 


More refined methods depend upon advancing the screw 


either until the object forces tlie anvil back against a spring 
or weight to a certain accurately observable point; or 
secondly, until the screw makes electrical contact with the 
object : or thirdly, by the observation of interference bands. 
Both the first and third methods were illustrated by Messrs. 
Beck’s exhibit. In their spherometer the contact point that 
touches the lens is independent of the micrometer screw, and 
is pressed against the lens by a weighted y The micro- 
meter screw, as it rises, lifts the fulcrumof the lever until the 
latter points to a fiduciary mark. It is difficult to judge of 
the value of such a device without a good deal of experience 
in manipulating it, but it appeared to us to have certain 
distinct advantages over the weighted test piece or the 
sensitive spirit-level indicator commonly used in micro- 
meters. Probably in the future an electric contact indicator 
whose correct action is independent of any mechanical 
attachments will be most extensively used, though we do not 
know whether it can be made of the extreme sensibility of 
Whitworth's test piece. 

A set of perfect and imperfect optical plane surfaces was 
exhibited by Messrs. Deck and conveniently illuminated, in 
order to show by the form and arrangement of the coloured 
bands the defects of their figuring. 

It is pleasant to note in an exhibition of this kind 
evidence of a steady advance in the design and production of 
work of this class, and there can be little doubt that in the 
course of time we may hope to fiud in England a breed of 
workmen capable of such work as certain large foreign firms 
turn out. At present, leaving on one side specimens pro- 
duced by single workmen of exceptional skill, we do not 
manufacture in England, on the commercial scale, any instru- 
ments comparable to those of Zeiss, Wolff, Hartmann and 
Braun, and some other firins. There can be no doubt that 
several generations are required to produce a class of work- 
men of special skill in any one product, and it is difficnlt to 
train the men withont a large and constant business to keep 
them well employed. Hitherto, in England, such a business 
has not existed, at least in electrical work, to a sufficient 
extent. 


Micro- : 


SMOKE NUISANCE IN ITS LEGAL ASPECT. 


[BY OUR LEGAL CONTRIBUTOR.] 


(Concluded frum page 991.) 


WiTH regard to railway companies, it ia to be observed that the 
fact of their being authorised by statute to use coal-burning loco- 
motives, admits of their creating a certain amount of nuisance in 
this way; but it must not be taken for granted that in cases of 
alleged nuisances the railway company can always claim the protec- 
tion of the Railway Clauses Act of 1845, 

Sec. 114 of that Act provides, “That every locomotive, steam 
engine, shall, if it use coal or other similar fuel, emitting smoke, 
be constructed ou the principle of consuming its own smoke." It 
might be thought from this that for an engine to emit smoke aí 
all is illegal. Such, however, is not the case ; but the company, no 
doubt, becomes liable as soon as so much smoke is emitted as to 
annoy those whose premises adjoin the line. The case of Smith v. 
Midland Railway Co. (37 L.T.N.S. 225) affords a good illustration. 
There the plaintiff, who occupied a mansion house and grounds 
adjoining a railway on which there was a shed for cleaning engines, 
sought an injunction to restrain the company from causing or per- 


' mitting smoky vapour to issue from the shed so as to occasion 


nuisance. The company contended that in so using their sidings 
they were within their statutory powers, and that the plaintiff had 
no rights against them. It was decided, however, that the statute 
had not deprived the plaintiff of his ordinary rights, and that the 
emission of smoke and vapour while cleaning and re-lighting the 
engines was not a necessary evil incident to the proper working of 
the line, or à reasonable use of the land for the purposes of the 
railway, and that the plaintiff was entitled to an injunction. Had 
it not been shown that the emission of smoke in his case was some- 
thing extra for the necessary working of the line, it is doubtful 
whether the plaintiff would have succeeded. 

The case of Cull & Rooke v. The Great Eastern Railway Co., which 
was heard by Mr. Justice Grantham and a special jury on March 30th, 
1900 (see the Engineer, April 13th and 20th, 1900), serves to show 
that the law places some limit upon the amount of smoke which 
may be emitted from the funnels of railway locomotives. It 
appeared that the plaintiffs had for 13 years occupied the 
Shelborne Nursery Gardens at Tottenham. These premises abut 
on the defendants’ line, at a place where the company in 1598 con- 
structed a siding on the east side of their line. Shunting 
operations on these sidings involved the use of a number of loco- 
motives, which, it was alleged, emitted so much smoke as to cause 
serious injury to the plaintiffs’ vines and ferns. In the event, the 
jury found for the plaintiffs, damages £400. As was pointed out 
by Mr. Justice Grantham in his summing up, the smoke was 
largely due to the use of coal from Staffordshire, Yorkshire and 
Derbyshire. 

We have now dealt with the law as to the liability of a person 
who permits the emission of black smoke. Certain other provisions 
of Sec. 21 of the Pub.ic Heath (London) Act of 1591, also merit 
attention in this connection. i 

That section provides, in effect, that where any manufactory 
building or premises used for any trade, business, process or manu- 
facture causing effluvia, is certified to the sanitary authority by 
their medical officer of health, or by any two legally qualified 
medical practitioners to be a nuisance. or injurious or dangerous to 
the health of any of the inhabitants of the district, the authority 
may make a complaint. Then unless it is shown that such person 
has used the best practicable means for abating the nuisance or pre- 
venting or counteracting the effluvia, the person so offending (the 
owner or occupier of the premises, or being a foreman or other 
person employed by such owner or occupier), shall be liable to a 
fine not exceeding £50. The Court may, however, suspend its final 
determination on condition that the person complained of under- 
takes to adopt, within a reasonable time, such means as the Court 
may deem practicable, and order to be carried into effect for 
abating the nuisance, or mitigating or preventing the iujurious 
effects of the eftluvia. 

A case which was heard in June, 1904, at the Clerkenwell 
Bessions,* shows that this section may prove to be a source of very 
real danger to manufacturers and, others. 

On various occasions during 1903 occupierein the neighbourhood 
of Marlborough Street Police Station, complained that a nuisance 
of smoke or odour was to be observed. The matter was investi- 
gated, and since the inconvenience was only noticed during the 
winter months, and when the wind was apparently in a certain 
direction; the offenders were believed to be the proprietors of the 
National Skating Palace, where power is consumed in freezing 
water by the ordinary carbon dioxide process. The medical officer 
to the City of Westminster accordingly gave the necessary certi- 
ficate stating that cffluvia noxious or dangerous to the health of the 
inhabitants were emitted from the shafts of the works. The 
Mayor, &c., of Westminster, therefore, brought an action against 
the Acme Investment Co., who own the Skating Palace, which was 
heard by Mr. Marsham. During the early stages, and in the 
preliminary correspondence, nuisance of smoke was alleged, which 
comes within Sec. 24, not Sec. 21, of the Act; but this complaint 
was dropped when it ,was shown that the best smokeless Welsh coal 
was always employed by the defendants, whose boilers and chimney 
were admitted to be in an excellent condition. The next point was 
that the nuisance consisted in tbc emission of sulphuretted hydrogen, 


' * A note of the case appeared in the ExecrricaL Review, June 
24th, 1904. Qu 


"i 
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but this was shown by expert evidence not to occur. Finally, how- 
ever, Mr. Marsham delivered a reserved judgement in which he 
found the defendants guilty of causing effluvia within the meaning 
of Sec. 21, and of not having takeu the best means available for 
minimising that nuisance. He, therefore, imposed a fine of £10 
and costs. 

The case was then taken to Quarter Sessions. 'The charge of 
emitting. smoke was not pressed, because the action was brought 
upon the medical certificate. The charge of evolving sulphuretted 
hydrogen was disproved and dropped by counsel. A new complaint 
was made of the production of sulphurous acid. Vapour containing 
this substance was shown to be an inevitable constituent of the com- 
bustion products of the best kinds of coal that can be purchased, 
although the amount present is very trifling. The charge of 
producing sulphurous acid in appreciable or avoidable quantity 
was dropped. It was urged that the shaft was too low, and that 
the boilers were leaky. After expert evidence, given by Mr. R. J. 
Friswel, F.I.C., that these accusations were unfounded, and that 
it would not really matter if they were true, they were also 
dropped by counsel. Finally, counsel on behalf of the plaintiffs, 
used words to this effect: — We claim that in any fire, not being a 
domestic fire, if its pure smoke (if I may use the term)—not black 
smoke, but the inevitable products of combustion- causes a 
nuisance, t.e., discomfort to any person, then, since a profit is made 
of such fires, the users thereof are bound to set aside part of the 
profit and use it to mitigate the nuisance. The Bench apparently 
accepted this line of argument, and, after two days' hearing, con- 
firmed the judgement of the magistrate. 

Of course, this is but a decision of the Quarter Sessions, which, 
so far as we know, has not been considered in the High Court. 
Nevertheless, it involves an important principle—namely, that 
wherever coal is burnt for any commercia, operation, even when no 
black smoke is emitted, the products of complete combustion may 
be effluvia, if the Medical Officer of Health choo:es to say so. Of 
course, there does not seem to have been any finding by the 
magistrate that the defendant took steps to counteract the effluvia ; 
but it must be presumed that he did not do so, and that this was 
the ground of the conviction. It would apparently have been com- 
petent for the defendant to insist upon such a finding: 

We have said enough to show that factory owners are undcr 
serious liabilities if they permit a smoke nuisance ; and the irony of 
their position is that although, as a matter of fact, the private con- 
sumer of coal is answerable for the greater part of the nuisance 
caused by smoke, the blame is never put upon him. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, d:c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he-may express. } 


“Peviciras” writes:—“ Will you kindly inform me what is the 
position of the owners of an electricity supply undertaking working 
under a provisional order, in the following circumstances :—For the 
past 18 months a large place of business has been supplied by the 
supply authority, and the consumer has now arranged to put down 


a private generating plant, and requires the supply authority to . 


provide a ‘stand-by,’ which can be used at any time in the event 
of failure of their own plant; this demand may mean 20 kw. at 
any moment. The premises are away from the ordinary low- 
tension network, so tbat a special high-tension main, transformers 
and switchgear, &c., have had to be provided at a capital cost of, 
say, £150. 

“Can the supply authority be compelled to furnish this 
‘stand-by’ if the consumer refuses to enter into an agreement to 
pay a yearly minimum sum to cover the ‘stand-by’ costs, and 
interest on the capital outlay ? Would you kindly cite any deci- 
sion on this point which may have been given?” 

*.* The subject matter of the above query has often formed the 
ground of complaint on the part of undertakers. We assume 
that the provisional order in force in the district referred to con- 
tains no exceptional clause providing for “stand-by” supply. For 
an example of such a clause see Wills’s “ Law of Electric Lighting ” 
(1903), p. 72, where such a clause as inscrted in (infer alia) the Bury 
Corporation (Tramways) Act, 1901, is set out. In the absence of 
such a clause the undertakers must grant a supply upon the usual 
terms ; such, for instance, as those set out in the Electric Lighting 
Clauses Act, 1899, Schedule sec. 27 (2) (b). 


"E. H.” writes:—'' I shall be glad if your legal contributor will 
express his view as to the whereabouts of the liability for the rc- 
placement of a meter, the property of undertakers, destroyed by a 
fire on a consumer's premises, in the absence of any specific 
agreement between the undertakers and the consumer." : 

*," In the case suggested, the meter is clearly the property of 
the undertakers, though the consumer has the use of it for the time 
being. What, then, is the liability of a person when hired goods 
on his premisesare destroyed by fire? It is the duty of under- 
takers, by virtue of the Electric Lighting Clauses Act, 1899, 
Schedule Sec. 56, to keep all meters let for hire in proper order 
for correctly registering the value of the current consumer. 

Again, by the Board of Trade Regulations (R. 36) “the under- 


takers shall be responsible for all electric lines, fittings and 
apparatus belonging to them, or under their control, which may be 
upon a consumer's premises, being maintained in a safe condition ; 
while by Sec. 38 of the Gas Works Clauses Act, 1871, which is 
incorporated with the Electric Lighting Acts, penalties are imposed 
upon any consumer who wilfully injures any meter. There is no 
provision in any Act or rule which shows who is liable in the case 
of a fire; and a diligent search has revealed no case in the law 
reports which throws light on the point. The matter, however, is 
probably governed by the 14 Geo. 3, c. 78, which protects a tenant 
from an action in respect of damage occasioned by an accidental 
fire on his premises.” 


" (4, S." writes :—“ We thank you for your reply to “G. 5." in 
to-day's issue of the ErEcTRICAL Review, and, as suggested, for- 
ward to you a copy of the Corporation’s provisional order. 

“ Tt is not the ordinary ‘free wiring’ to which we object; that 
has been carried on in this town for some years by a private com- 
pany working in conjunction with the Corporation, and is a form 
of competition comparatively easy to meet, but we do object to the 
Corporation employing their staff of mains superintendent, outdoor 
foremen, jointers, meter fixers and inspectors, labourers, &c., in 
canvassing for and doing work which falls within the provision of 
electrical contractors, and not only doing the work, but also doing 
it, either free of charge or at a charge far below the actual cost of 
labour, to say nothing of materiel. 

‘ Also, in addition to this, the Electric Supply Department bave 
been acting as wiring contractors to other Corporation departments 
in wiring new buildings and extensions to existing buildings; such 


- work in fairness to the electrical trade of the town should, we con- 


sider, be placed out to tender, and we are confident that if this 
latter course were taken the work would be done quite as well and 
as cheaply as by the Corporation staff. 

“The action of the Corporation is causing considerable resent- 
ment among contractors in this town, and if it is «ltra vires on the 
part of the Corporation to carry on this rate-aided competition, we 
should be pleased to hear if there is any remedy and the best way 
to apply same." 

*.* A careful examination of the copy of the B.T. regulations and 
provisional order sent to this office reveals nothing in the nature of a 
frce wiring clause. This being the case, it is apparent that the 
undertakers in the district have no power to undertake free wiring. 
It appears, however, that free wiring is not objected to. With 
regard to the other work, it is to be remembered that ratepayers' 
money cannot be spent except upon purposes authorised by 
Parliament; and if electrical engineers acting in their capacity 
as ratepayers were to band together, something might be done to 
put a stop to it. As to the character of such proceedings, it would 
be beyond the province of the Review to advise. It is suggested, 
however, that “ G. S." might communicate with other electrical 
engineers in his district, collect all the available evidence, and 
submit the whole question to some counsel who has experience in 
such matters. Here there seems to be a wrong ; and the law says 
there shall be no wrong without a remedy. 


LEGAL. 


SWANSEA CORPOBATION v. NATIONAL TELEPHONE Co., LTD. 
(APPEAL). 


(Concluded from page 961.) 


Tue hearing was resumed on Wednesday last week of the appeal 
of the Nationai Telephone Co. from the judgement of Mr. Justice 
Buckley in the action brought against them by the Swansea Cor- 
poration. 

Mr. BUCKMASTER, K.C., who appeared with Mr. P. J. Parker, in 
opening the respondents’ case, said the company had absolutely 
declined to allow the Corporation’s subscribers to communicate 
with theirs except upon the terms that the Corporation should run 
from their central exchange at Swansea to each one of the com- 
pany’s sub-exchanges a new and totally independent route for the 
purpose of carrying all the messages that originated upon their 
system. They declined to allow the Corporation to usc any part 
whatever of their junction lines, or, as he understood it, their local 
sub-exchanges, except for the purpose of putting in a wire. It was 
that and that only that they would allow them to do if they 
were to have intercommunication. There could be no doubt about 
that. , | 

Lord Justice VAUGHAN-WILLIAMSB: You must not take me as 
assenting that there is no doubt about that. 

Mr. BUCKMASTER: I think I can show your Lordship that there 
is no doubt about it. It is their cage as shown by their pleadings, 


their letters and their arguments. 


Mr. ASTBURY: I agree that that is our argument, though I do 
not say it should all be done at one movement. | 

Lord Justice VAUGHAN-WILLIAMS: It is quite true that the only 
offer they have made you is what you have just described. Butas 
far as you are concerned you have made a demand, so that there is 
really a demand on one side and an offer on the other, and you 
must not leave the demand out of consideration. We might come 
to the conclusion that both of you are wrong, that you have no 
right to ask for what you have asked, and that their offer is not 
sufficient. as 

Mr. BUCKMASTER said if their Lordships held that the company's 
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system having communication with the company's, was for the 
advantage of the Corporation’s subscribers alone. That was not so. 
There must be a mutual advantage to the man who talked, and the 
man talked to. It might be that sometimes the man talked to, got 
the greater advantage. You could not say that when he 
originated a call on his system that the advantage was only for his 
subscriber alone. It was an advantage to both his subscriber, and 
the subscriber to whom he was talking. Mr. Astbury said he did 
not dispute that. 

Mr. BUCKMASTER : Oh, but it was put that the advantage was only 


mine. It is just as much our interest as theirs to see that 
the thing is efficient. Each party ought to see that their system is 
efficient. 


Mr. PARKER followed on the same side. 

Lord Justice CozEeNs-HARDY asked what alteration or addition 
the respondents suggested to Mr. Justice Buckley's order. It wasa 
question whether. it was not the duty of the Court in some way to 
interpret the obligation imposed upon the company by the Act of 
Parliament, and it would assist him very much if counsel would 
suggest what alteration he thought desirable. 

Mr. PARKER said they would like a further declaration that “in 
order to give such facilities it will be necessary and proper in the 
first instance to join the exchanges at Swansea, Mumbles and 
Morristown respectively," and an order to the defendants to make 
such junctions with liberty to them to apply to be relieved from the 
obligation of maintaining such junctions or providing some proper 
alternative mode of communication. 

Lord Justice VauGHAN-WILLIAMS : I am not sure that liberty to 
apply is not beyond what the Court is entitled to deal with. That 
is why we suggest that the liberty should be to apply to be reieased 
from the existing order. 

Lord Justice Cozens-Harpy: ‘To be released from all or any 
part of this order." 

Mr. ASTBURY, in reply, said their Lordships were asked to affirm 
an order which declared that the mode of coupling up two sets of 
telephonic businesses, such as had been done in London with the 
help of the greatest experts in the world, was a breach of the com- 
pany'e statutory obligation. Whatthey were proposing at Swansea 
was that the two systems there should be so dealt with as to give 
intercommunication between their various subscribers, as had been 
done in London. London was a bigger place, but the difference was 
in quantum and not in principle. 

Lord Justice VAUGHAN-WILLIAMS: It may be that what you offer 
is perfectly reasonable, and yet your offer may have amounted to 
a refusal, because you coupled it with an amount which they should 
pay for it, which makes all tbe difference. It might be perfectly 
reasonable if you are to pay for it, and unreasonable if they are 
to pay. 

Mr. AsTBcRY: Our offer was that they should do their part and 
we should do ours. 

Lord Justice VAUGHAN-WILLIAMS : 

unreasonable. 
. Mr. AstBuRy said he appreciated that, but that was what was 
done in London. What the other side said in effect was that, if 
they wanted to speak from one system in Kensington to another in 
Kensington, they were to go round by London Wall. 

Mr. BucKMASTEB: Indeed, I don't. 

Mr. Justice STIRLING : We have an Act saying you are to afford 
all proper facilities. It is impossible that any general rule can be 
laid down by any Court which is to apply at all times in all places 
and in all circumstances. It is a matter of degree to be considered 
in each particular case. 

Mr. AsTBURY : I assent to that. 

Lord Justice Cozens Harpy: But yor are asking us to lay down 
rules, 

Mr. AsTRURY said he was only asking them to say that the way 
in which it had been found necessary to do the work in London 
was not so absurd as to amount to a refusal. He did not say there 
were not other ways, but he did not know any other which was 
practicable. A great deal of their argument seemed to be abso- 
lutely misunderstood. The Act said the provision of facilities was 
to be mutual. What one did the other was to do. His learned 
friends were constantly talking about the company saying this was 
a benefit for the Corporation, and it was for that reason that he 
contended that the Corporation ought to bring their messages to 
the company. The Act said not that either party should lay down 
junctions or build exchanges, but simply afford facilities. Primâ 
facie, that did not mean that a large expenditure should be incurred. 

Lord Justice STIRLING suggested the appointment of an expert 
to define what were reasonable facilities. 

Mr. ASTBURY said he supposed the greatest expert, apart from 
themselves, would be one from the Post Office, which was the next 
biggest system to that of the Telephone Co. They were opponents 
of the company and their rivale in London, but he had not the 
slightest objection to their Lordships asking the principal engineer 
. of the Post Office system in London to go down to Swansea, look at 
-the two systems and state in his opinion what was the best way of 
affording facilities. ; i 

Mr. PARKER asked their Lordships to decide the points Mr. 
Justice Buckley had decided, and if there was a reference he hoped 
it would not go to the chief engineer of the Post Office. Having 
regard to the relations which now existed between the company 
ik the Post Office, he thought the case should not be referred tó 

im. 

Mr. DANCKWERTS thought that that remark cast a reflection on 
the engineer of the Post Office. 

Lord Justice VAUGHAN-WILLIAMS saw no reflection on the gentle- 
man at all. 

Mr. DANCKWERTS said that the only alternative was to get a 
gentleman from America. 


That may have made it 


Lord Justice VAUGHAN-WILLIAMS said they were not bound to 
consult the learned counsel on the matter. The Court could send 
its own expert. 

Mr. PARKER said he would leave the matter so far as he was con- 
cerned to their Lordships. | 

Lord Justice VAUGHAN- WILLIAMS said that any referee appointed 
by the Court would have to have inspection of the Telephone Co.'s 
works. 

Mr. DANCKWERTS said tbat there would be no difficulty about 
that. 

Lord Justice VAUGHAN-WILLIAMS: It is obvious that our judge- 
ment must stand over for the present, 

Order accordingly. 


Ke LETTERS PATENT OF ALsop, No. 14,006, 1903. 


IN the Court of Appeal, composed of Lords Justices Vaughan- 
Williams, Stirling and Cozens-Hardy, on Saturday, judgement was 
delivered on the appeal of the owners of the above patent from a 
decision of Mr. Justice Buckley. 'lhe question for decision arose 
on à petition for revocation of the patent, which was for a new 
process of purifying flour by means of electricity, and thus in- 
creasing its nutritive value. The machine consisted of two parts. 
By means of the first, a powerful current was passed through air. 
altering its chemical qualities, and the air so trented was passed 
into another machine, where the flour was subjected to treatment. 
The owners of the patent recognised that some of the clauses of the 
specification as they now stood were invalid, and they asked Mr. 
Justice Buckley for leave to apply at the Patent Office to disclaim 
that part of the invention which related to a suggested chemical 
action, which it was now known did not take place. The 
petitioners opposed the application, and pressed for the revocation 
of the patent on the ground that what the applicants proposed to 
do was not to disclaim, but to. correct the specification by striking 
out incorrect statements, and leaving the invention as wide as it 
was before. Mr. Justice Buckley held that the word “ disclaimer” 
in Sec. 19 of the Act of 1883 was to be read strictly, and did not 
include corrections or such explanation as might be required 
for the purpose of defining the claim. He held that what the 
patentee sought to do was not within Sec. 19 of the Act, 
and, therefore, he refused to grant the liberty asked. By consent 
it was agreed tbat the application should be treated as a summons, 
and dismissed with costs. Hence the present appeal. The hearing 
of the petition for revocation, which is to come on for trial before 
Mr. Justice Buckley, was postponed until judgement was delivered 
in this appeal. 

Lord Justice CozENs-Hanpv delivered the first judgement. 
He said that the appeal was from a decision of Mr. Justice 
Buckley, who, in a proceeding for revocation of a patent, had 
declined to give liberty to the patentee to apply at the Patent 
Office for leave to amend his specification by way of disclaimer. 
The application was made under Sec. 19 of the Patents Act, 1883. 
It had been held that the power given by that section was limited 
to amendment by way of disclaimer as distinct from correction or 
alteration. It was plain that tbe Court, which could not itself 
amend a patent, had a discretion in the matter, and in order to 
guide the Court in the exercise of this discretion, it was convenient 
and, indeed, necessary that the Court should be informed generally 
as to the nature of the amendment desired. If the Court saw 
clearly that what was proposed was not an amendment by way of 
disclaimer, the Court ought not to give leave. If the application 
was made at & stage in the proceedings when the Court had 
heard evidence, aud was in a position fully to appreciate 
the nature of the invention, the Court might reasonably refuse 
leave if satisfied that the desired amendment by way of disclaimer 
could produce no good result to the patentee. It was argued that 
ethe Court had no jurisdiction to grant the application unless , 
it was satisfied affirmatively that what was desired would be 
amendment by way of disclaimer. He felt no doubt of the juris- 
diction of the Court to give leave in the precise language of Sec. 19. 
In his opinion it was not desirable where the Court felt uncertain 
whether the proposed amendment was by way of disclaimer, to 
refuse to send it to the proper tribunal appointed by Statute to 
decide that question. In the present case there were six claims in 
the patent, and the patentee said he wished to strike out three of 
those claims, and also certain passages in the body of the patent 
relating to the claims so struck out. Primd facie, that would be an 
amendment by way of disclaimer. It was contended, however, 
that the patent was really for one single process, and that the dis- 
claimer would leave the proccss just where it was before, without in 
any way reducing the ambit of his claim, and that the patentee 
wanted only to say that one of the two results which he asserted 
that his process could produce, could not in truth be produced. 
Mr. Justice Buckley adopted that view, and had in effect held that 
what was desired was amendment by correction of the explanation, 
and not by way of disclaimer. He (the Lord Justice) was not 
satisfied by the merc reading of the specification that that was so. 
He thought the patentee ought to be allowed to apply to the proper 
tribunal—that is, the Patent Office— where there would be the 
opportunity of securing such explanation of the process, and of the 
language used, as might be necessary to enable the tribunal to decide 
whether amendment by way of disclaimer only ought to be allowed. 
That being so, he thought it better not to indicate any view of his 
own. The application would be dealt with on its merits and with- 
out any intimation from this Court as to the course the Comptroller 
ought to take. 

The other Lords Justices concurred, and the appeal was accord- 


ingly allowed. 


In the Chancery Division of the High Court of J Ustice on Tuesday, 


Mr. J. G. GRAHAM mentioned the case to Mr. J ustice Buckley, in 
whose li i j 


His LonpsHir acceded to the application, 


ee ae NESE 
Moore v. NEWCASTLE AND DisrRicT ELECTRIC LIGHTING Co. 


AT the N ewcastle-on-Tyne County Court on the 12th inst., Thomas 
Lilywhite Moore sued the Newcastle and District Electric Lighting 
Co.,Ltd., for £96 8s. The plaintiff, in his particulars, alleged that 
hc had suffered. damage by slipping on an iron plate placed by the 
defendants in the pavement in Clayton Street, Newcastle, which 
plate was, by the defendants’ negligence, slippery and dangerous. 
He claimed £85 for personal injuries, £8 8s. for doctor's fees, and 
£3 for railway fares, &c. . 

Mr. MEYNELL, for the plaintiff, said the accident occurred on 
August 9th last, C plate in question was situated in the pave- 
ment at the corner of N ewgate Street and Clayton Street, and was 
He explained that origin- 
ally these plates had upon them a pattern—generally a sort of 
cross-work with a place in the middle of the plate for the name of 
the company. He quoted from the company’s provisional order to 
show that the boxes in the street were “ for the exclusive use of the 
undertakers, and under their sole control," and " every such box, 
including the upper surface, or covering thereof, shall be constructed 
of such materials, and shall be constructed and maintained by the 
undertakers in such g manner as not to be a source of danger, 
whether by reason of inequality of surface or otherwise." Another 
clause, said Mr. Meynell, stated that the undertakers should be 
liable for all damages caused by accidents of the kind. If it could 


be proved that this plate was smooth and dangerous, there could, he 
submitted, be no defence. 


Mr. THomas Litywairtr Moore, the plaintiff, said that the day . 


was wet, and he slipped and fell, and his shoulder was dislocated. 
He was laid up practically 17 days and he was still suffering. 


Other evidence was called to. prove that several people had 
slipped on the plate, 

Mr. SHorrt, for the defence, eaid that his position was that they 
had their inspectors and the Corporation had inspectors, and that 
there had not been the slightest complaint. The company's 
inspector eaid that the plate was safe that day. 

Mr. Hran McGrr.rvnav, outdoor superintendent for the New- 
castle and District Electric Lighting Co., 
absolutely safe, and would be for vears to come. | 

Mr. SHortr submitted that the damages for injuries were exces- 


The point was whether or not, at the 
time of the accident, the plate was negligently in use, They could 
There was no 
portion of any street which was absolutely safe, Anybody on a wet 
day might slip on anything. No doubt tbese plates were always 
approaching smoothness before they reached a dangerous smooth- 
ness, and the rea] question seemed to be whether or not this plate 
had been allowed to £o too far. The Corporation had never 
objected, and it was inconceivable that any servant of the company, 
knowing that they were liable to penalties of £5 a day for a 


defective plate, would knowingly ‘allow à dangerous plate to 
remain. 


gerous, and commented on the fact that the company's superinten- 
dent chose to Carry out his experiments on a five day. J udgement * 
would he for the plaintiff for £75 damages and costs. 


eue ue rir 
LEE v. HARSANT. 


AT the December sitting of the Torquay County Court, Judge 
Lush Wilson, K.C., heard a case in which Edwin Lee, electrical 
engineer, &c., of Union Street, Torquay, sued Theodore Harsant, of 
Torwood Street, Torquay, for £50. The sum was due for the 
clectric light installation, fixing electric bells, &c. at the 
defendant's place of business, and the defendant disputed liability 
to a certain extent, and contended that for the greater portion of 
the work the landlord of the premises was liable, as the old wiring 
and bells had been removed when alterations were carried out. by 
the landlord. It was proved that the landlord gave his contractor 
no orders whatever with regard to wiriny for the electric light, and 
that the order for this Work was given by the defendant to the 
plaintiff. The judge held that the defendant was liable, and he 


found for the plaintiff for the sum claimed. 
—_ 
LrnaANnwsT ELECTRICITY SuppLy Co., LTD., v. LraxRwsr URBAN 
District Counc, AND OTHERS. 


MR. JUSTICE WARRINGTON, on Saturday, heard this action in which 
the plaintiffs, as lessees of an old flour mill on the banks of a stream 


running from Lake Crathrant, claimed, through their predecessors ` 


in title, to be entitled to revulate the flow of water, 80 as to ensure 
^ supply each evening, The defendants claimed a right to contro] 


and prevent any water flowing through the sluice-gate at their will 
and pleasure, and asserted that plaintiffs’ predecessor in ‘1903 
received an award in complete satisfaction of hig water rights, 

After héaring evidence, his LORDSHIP decided in favour of the 
defendants, with costs. 


ee 


OF © gs eee 


r PRIVATE WIRE AND TELEPHONE INSTALLATION Co. v. 
Portman & Co. 


Tuis case, reported in our issues of November 10th and December 
Ist, was resumed in the Westminster County Court, before his 
Honour Judge Woodfall, on Tuesday. After a further lengthy 
hearing, his Honour said he would have to take time to consider 
the question of whether the contract was a legal one or not, and 
intimated that he would notify the parties concerned when he 
intended to vive his decision. 


UUMÓR——MMMMMÀ — MÀ 


No letter can be pub- 
lished unless we have the writer’s name and address in Our possession. 


Me ee ee, 


Compound-Wound Dynamos for Small Lighting Stations, 


There is a letter by * Werdna" in your “ Corre- 
spondence " columns of the current issue, re the use of 
compound- wound dynamos fo» small lighting stations, to get 
over the trouble of objectionable flickers on the lamps owing 
to the stopping and starting of motors on the system. 

This might get over the trouble to a 
not altogether, for the fol lowing reason :—If the series turns 
Were Just sufficient to always keep the terminal or bus-bar 
volts constant, then there i i 
part of the network fed by the feeder that the motor was 
also fed from, owing to the voltage drop in 
this should not affect other feeders. Next, if the dynamos 
were over-compounded, then the bus-bar volts would go up 
with the load. This might be advisable, but then the kicks 
would be felt all over the System. Also, instead of the 
battery helping at times of peak load, it would be being 
charged owing to the bus-bar volts rising, and so would be 
adding load to the machines. E 

It would not be possible, as is suggested, for the series 
turns to reverse the polarity of the machines on a short. A 
shunt machine may be reversed on a short circuit, but not a 
compound machine, as the series turns always keep the poles 
magnetised correctly, and it ig j 
ampere-turns to reverse the polarity. Of course, if it were 


extent, the dynamo might then 
unlikely, though it would be serious if it happened. If on 
a short circuit the machine volts drop owing to drop in 
speed, the battery will pick up some of the load until ita 
volts are equal to the machine volts. 
the machine volts to drop still further, then it might get 
reversed ; but, in reality, instead of this, it would give over 
more of its load to the battery, hence its speed would tend 
to rise and its volts come up as well. 


| Ernest R.: Alexander. 
Newcastle-on-' l'y1ie, December 17th, 1905. 


—— 


Your correspondent * Werdna " would do well, or I should 
" theory" with more “ practice." 


lants have everything to do 
with his question, it would be difficult for one to advise him 
to pursue other than the one men- 


Geo, Caddick. 
Dublin, December 18th, 1905. 
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Fuse Standardisation. 


Re “ Notes on Continental Systems of Fuse Standardisa- 
tion" in this week's issue, should not “at least 1} times 
their normal fusing current" in paragraph 31 read “at 
least . . . . at their normal carrying current?” - 
^. Again, where is the distinction to be looked for in the two 
tables for * Low Pressure Systems" and “ High Pressure 
Systems " ? Except that thére is a difference in the range 
covered, I can see no excuse for the insertion of both 
tables. — 

it ; A. Y. Jaker. 
Neweastle-on-T yne, December 17th, 1905. 


[Our correspondent is right in substituting “ carrying " 
for “fusing " in the quotation. As regards the second 
query, it is true that a few lines might have been saved by 
omitting the second table, perhaps at the expense of clear- 
ness; but this would merely have made a distinction with- 
out a difference, where he finds a difference without a dis- 
‘tinction !— Eps. E.R.] 


Electro-deposition of Copper. 


' J. àm much interested in the controversy between Mr. 
Cowper-Coles and Mr. Ellis. May I ask whether the appa- 
rently meaningless.letter which appeared on November 3rd, 
‘and seems to have closed the correspondence, was actually 
printed as written, or translated—to the best of his ability— 
.by an ingenious comp. from a partially illegible MS. ? 


Onlooker. 


[The letter was type-written, and, to our mind, was quite 
intelligible.—Ens. E.R.] 


Mr. Patchell’s Institution Paper. - 


In the Electrician, Vol. 54, page 573, Mr. J. S. High- | 


field wrote a short article dealing with certain troubles that 
"had been met with about that time in the working of his 


-8,000-Kw. 11,000-volt steam alternators at Willesden, for | 


which my company were the contractors. Previous to such 
publication Mr. Highfield courteously communicated with 
. the parties concerned, in order to ascertain if they had 
‘ objections to the publicity that would be thus given to the 
matter, and in view of the scientific interest attached to the 
questions involved, no objections whatever were raised at the 
time. 
I do not propose to deal here with the causes that led to 
the troubles or with the nature of the same, beyond remark- 
ing that there never was any doubt with regard to these 
points ; moreover, it soon transpired that many other makers 
‘in this country, the States, and on the Continent had met 


with the same phenomena from time to time and to a greater | 


or less extent. But it is to be particularly noted that in the 
above-mentioned article of Mr. Highfield's, it was specially 
pointed out that all the materials used in the construction 
-of the armature were the best of their respective kinds, and 
I may add that Mr. Highfield's statement in this respect 
was based upon the reports of the independent specialists to 
whom the question of the quality of the materials employed 
had been specifically submitted. The reports made by these 
gentlemen, based upon their analyses and examinations, were 
absolutely conclusive on the point, and it became perfectly 


clear that the troubles were due to other causes and condi-. 


tions, which those interested will find. set forth in Mr. High- 
field's article. 


Notwithstanding the fact that nearly £60,000 worth of | 


. plant was involved, regarding which even the shortest stop- 
page meant inconvenience and loss, the Metropolitan Co. and 
ite engineering staff (recognising that the troubles were due 
‘to exceptional causes which could not have been foreseen), 
extended their sympathy and practical help to the contractors 
from the first to the last, and after the difficulties had been 
overcome and the contract closed, an amount of £4,440 was 
awarded tothe contractors as a bonus in respect to steam con- 
‘sumption, efficiency and reduced heating. | 
The publication of Mr. Highfield's article naturally gave 
‘wide publicity to the matter, and as a result, much comment 
has been made in many quarters in regard to the same. 


Throughout, and from everyone (particularly from com- 


.- petitors), I have received much sympathy and evidences of 


goodwill, and in some cases considerable help, in the shape 
of data and particulars of similar insulation troubles with 
other high pressure plants. 

It remains for Mr. W. H. Patchell, in his recent Insti- 
tution Paper, to be the first, as far as I know, to bring up 
and treat this matter in an altogether different manner. 
Referring to Mr. Highfield’s discovery of nitric acid in the 
windings of the Willesden alternators, he says :—“ It appears 


. to the author, therefore, that probably the acid is due to im- 


purity of the insulating materials rather than the destruction 
of pure material by ozone." - 
In other words, Mr. Patchell, knowing little or nothing 
of the facts of the case, and in face of Mr. Highfield’s explicit 
statement to the contrary, goes out of his way to do my com- 
pany and the manufacturer of the alternators a grave injury 
by deliberately making the wholly incorrect assertion that 
the troubles were due to the use of bad materials. 
_ I feel compelled in the interests of the manufacturers of 
_ the alternators to protest against Mr. Patchell’s action, and 
in doing so have little doubt but that I shall have the 
support of all-those who like to see fair play. It may be 
that Mr. Patchell, when making the comments in question, 
did not realise that he was doing an injustice and an injury 
. to others ; and if this was the case, I have no doubt that he 
.will think it well to withdraw or amend the statements 
referred to above. 


London, December 19th, 1905. 


`» 


A.'C. Eborall. 


Simplon Railway Electrification. 


In your edition of December 1st appeared a short note 
relating to the electrification of the Simplon Railway which 
„is based on erroneous information, and we, therefore, beg to 
supply you with the true facts of the case. 

. First, we may say that the contemplated system is not 
what you call the ** Ganz " system, but the Brown, Boveri 
-and Co. three-phase system, We would remind you that 
the first three-phase railway was. started to work by us as 
far back as 1896; at that time we never thought of asso- 
ciating our name with this new system, believing that the 
all-embracing denomination of ‘ three-phase system " would 
amply suffice. In 1899 we put down a full-gauge railway 
worked on this same system ; this latter line has undoubtedly 
served Messrs. Ganz & Co. as a model for their Valtellina 
railway. | | 

By what right Messrs. Ganz & Co., therefore, call the 
system adopted on the Valtellina railway the “ Ganz " system 
is, indeed, a puzzle to us. If the term three-phase system 
was too vague a one, the denomination Brown, Boveri system 
would have been justified, as: we were indeed the first to 
introduce and render successful this system, in spite of great 
opposition from contemporary firms and engineers. 

. lt is true that the trolley tension of the Valtellina Railway 
is 3,000 volts, while the tension adopted for its predecessor, 
- the Burgdorf-Thun Railway, is only 750 volts, but then no 
merit for this new feature is due to Messrs. Ganz & Co., but 
only and solely to the Italian authorities, who were less 
'prejudiced against high trolley tensions than their Swiss 
colleagues. 

Whether the much vaunted and mnch advertised 
-* cascade’ method of control, which is a Ganz feature, is to 
be reckoned as an improvement, is more than doubtful. 
The main advantage of this method of control is that it 
‘supplied Messrs. Ganz & Co. with a necessary pretext for 
calling it their system. | 

Should the adoption of the three-phase system for the 
Simplon Tunnel Railway be decided upon, then we shall not 
apply what you call the “Ganz” system, but our own, 
which had already stood the test on a number of railways 
before Messrs. Ganz & Co. decided to follow in our steps. 

As regards the rolling stock, no motor-cars will be run, 
but at the start only two electric locomotives of our design 
and construction. Should these prove inadequate to cope 
with the traffic, then the Italian railway authorities have 
decided to lemporar?ly place some of their locomotives at our 
disposal until we have completed the additional locomotives 
required.  : | 

Finally, we beg to say that the electrio power will be 
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generated at the existing power houses at each end of the 
tunnel (Brigue and Iselle), and not at Domo d'Ossola as 
mentioned in your article. 

Trusting you will be able to find space in your valuable 
paper n publish the above facts, we remain, dear sir, 


Brown, Boveri & Co., Ltd. 
pp. W. BAERLOCII. 


i 


[We regret that a wrong impression should have been 


conveyed by our note. That Messrs. Brown, Boveri & Co. 


were the first to carry out electric traction with three-phase cur- 
rents is a fact which is beyond dispute, and great credit is due 
to them for their enterprise and technical skill in accomplish- 
ing this feat. Still, the system adopted on the Valtellina Rail- 
way has been called the “ Ganz system " for years—at any 
rate, in this country—and Messrs. Brown, Boveri's protest 
is:somewhat belated. We are pleased to ‘learn definitely, 
after receiving various conflicting statements, that the work 
is:to be carried out by Messrs. Brown, Boveri.—Epx. E.R. ] 


i oa 


Information Wanted. 


In an account of the ** Zedecco ” battery published in the 
New York’ Herald, Paris edition, it states that ‘the 
technical papers devote a large amount of space to setting 
forth the advantages of the system.” Can you or your 
readers oblige by giving me the names of the technical papers 
so quoting ?—E. L. O. 

Where shall I be likely to obtain electric light fittings for 
roll-top desks, with a telescope arrangement and turn-down 
shutter, manufactured by Messrs. MclLead & Ward, New 
York ?—J. E. L. 

The writer would be pleased to know of a firm that have 
built a simple and cheap pattern of plug-type switches suit- 
able for sub-stations, with 5 to 10-Kw. transformers, H.T. 
2,000 volts, r.T. 100 volts.—L. A. W. | 

À new substance, named Galalith, and manufactured roni 
milk, is said to possess valuable properties as an electrical 
insulator, being flexible, plastic, uninflammable, &c. Par- 
ticulars as to where it can be obtained would be esteemed by 

—Sr. MUNGO. 


Regenerative Control. 


Having read a number of comments which have recently 
appeared in your paper upon the merits and de-merits of 
the Raworth regenerative controller, I trust you will permit 
me to contribute a few remarks to the discussion, inasmuch 
as I have had 12 years’ experience with electrical car work 
in Great Britain, and am thoroughly acquainted with every 
detail connected with their maintenance. 

I can testify to the fact, which came under my own 


notice, that a car fitted with one of the Raworth controllers, . 


on a hill with a grade of 1 in 16, returned 26 per cent. of 
current, as registered by the wattmeter, to the line upon 
descending the hill. 

Such saving must be of especial interest to tramway com- 
panies who have to purchase their current, but there are, 
however, other and equally important aspects of economy 
associated with this controller, viz., as affecting the “life ” 
of car whecls, brakes and brake blocks, which is, in my 
estimation, increased by fully 50 per cent., ard if this be so 
the cost of them and the time and labour involved in sub- 
stituting new for old ones are proportionately decreased. 

I consider also that the freedom from the flattening of 
wheels renders the control by the motorman far more com- 
plete and the immunity from accidents greater. 

I know of no system possessing such advantages as the 
Raworth regencrator, aud I am fully convinced that were 
some of the critics of this system better acquainted with its 
advantages, they would agree with me that “it has come to 
stay.” 

W. Wood. 

: London, December 18th, 1905. 


The letters in this week's issue seem to call for some 
comment from me, although your correspondents show a 
lamentable lack of enthusiasm in giving a logical and 
acicntific reason for the hope that is in them. Zu 


I hope I have not done Mr. Raworth the injustice 
imputed to me by Mr. Hodgson. I used my own words to 
express my reading of Mr. Raworth's meaning 80 as to save 
your valuable space, for which reason also I only gave one 
reference. 

I had, however, marked in case, of need the following 
passages :— 

Letter No. 5.—(2 of the) s ‘ Points in which many Cars 
lack economy. 

»: (a). Inefficient and gnsditabie motors; (b) excessive 
weight," (these both more or less concern motors). 

Letter No. 6.—'* I have had nothing better to look for- 
ward to than the continuance of the series-parallel system 
idus s it is true that the defects of the system might be 
ameliorated by better design of the motors and accessories." . 

* Unfortunately the standardisation of traction motors 
has been carried so far that the ae has to take what he 
can get, not what he wants." 

“ Take an ordinarily bad case in which 0° 2 unit per mile 
could be saved by re-motoring the cars, &c.”’ 

**'This is based on the substitution of a good series motor 
for a bad one.' 

From this it seems pretty clear that Mr. Raworth con- 
siders there is usually something that can be improved. In 
Letter No. 7 he holds up a “ world's record " (Southport) in 
which he effected the improvement mentioned in my letter, 
and which, I take it, he had in mind when writing Nos. 5 
and 6. 

Southport being more than usually level, of course, 
presented a favourable case, but the disparity of powers is 
greater than can be accounted for by the gentle grades in the 
majority of English towns. 

Of course, it is not important to know who has said the 
standard motors are too big ; the question is, are they? No 
one takes this point up. 

Your other correspondents all miss the point at issue. It 
is not, Do regenerative motors work cars ?—horses and cables 
do that. The question I raised was, Does not a shunt motor 
system possess certain inherent and constitutional disadvan- 
tages compared with a series motor traction system, assuming 
the best arrangement in either case. 

It may be that the admitted inherent advantages counter 
balance the disadvantages, but Mr. Raworth ought to either 
admit or disprove my points in a more logical way than by 
blank denials. 

Mr. Alfred Raworth denies that (1) a shunt motor goes 
up hill at full speed ; (2) that it takes an overload while 
working at minimum field. 

Perhaps he will explain the following information, 
* collected" from the voluminous published letters of Mr. 
Raworth, sen. 

Letter No. 12.—f* A hill of 1 in 15 did not appear to 
have any moderating effect on the speed.” 

Letter No 16.—‘ Speed, 10:5 miles per hour ; grade, 12:5 
per cent. . . . the two 40-H.P. motors were doing 120 H.P. 
between them." 

(May I ** invent " the information that this is 50 per cent. 
overload ?) | 2M | 

Leiter No. 20.—'*'They take the cars up 1 in 18 at 
9 miles an hour, but the best that the series motor can do in 
series is about 54 miles per hour. . . ." Average speed, 
including stops, is 8 miles per hour. 

This last is, perhaps, the most charming piece of topsy- 
turvy reasoning in the whole series of letters. The best that 

a series motor can do! Why, the fall in speed is its chief 
virtue. 

Mr. Alfred Raworth -says that the Spen Valley Series 
motors take the same overload as the shunt motors. - Curious. 
Does he mean current, torque or power, and at what speed 
(/.e., at what field) does it occur? 

In reply to Mr. Baylor I must point out that I do not 
hold a brief for the standard series traction motors. If he 
will refer, however, to the curves given in Mr. Raworth's 
letter No. 8, he will see that the field of these motors, at 
any rate, is not saturated, as, indeed, it should not be. 

When cr. drop alone is causing the fall in speed, the 
specd-ampere curve runs into a straight pisi: line. 

"The temperature test is, of course, either a long inter- 
mittent run at full rated load, or a short continuous run at 
the same load. In practice, ‘the overload capacity of the 
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motor should take care of any sudden calls for extra torque. 
By the way, how often are trailers used in ordinary practice ? 
Ig it not a fact that motors are put in double the necessary 
size for a contingency which rarely arises ? 

I wish I had time to accept Mr. A. Raworth’s invitation, 
but I do not see how this affects the point at issue. To sce 
a car climb a hill will not alter first principles. 

| Crane. 


I have been extremely interested in, and also diverted by, 
the correspondence appearing in your columns between 
“Crane” on the one part, and “ Mr. Raworth and Party ” 
on the other part, on the above question. 

As no one has, up to the present, come forward to support 
“Crane” in ploughing his lonely furrow, so to speak, 1 
crave a little space and a little indulgence in that 
capacity. 

There are a number of points upon which I should like 
to touch, but time and space forbid, and so one or two will 
have to suffice. | 

First of all, then, re the statement, made by Mr. Raworth 
“that two regenerative motors propelled a car up a 124 per 
cent. gradient taking 120 m.p. without injurious effects, I, 
like ** Crane," am quite certain that two similar, as regards 
design and size, series motors would have done the same 
thing with less current, and also with less sparking. 

Without injurious effects, granted, once or a few times ; 
but how long would the motors stand this ? 

What was the sparking like during this extraordinary 
performance ? Did Mr. Raworth take note of it? I notice 
he does not mention it. 

Then again, with reference to the size of motor, there 
can be no manner of doubt that, to make a scries motor 
converted to regenerative (shunt) anything like satisfactory, 
it must (when a series motor) have been too large for its 
work. ! j 

Messrs. Raworth’s themselves indirectly confirm this by 
not * taking on " conversion of motors rated at, say, 25 H.P. 
or less ; also I hear that the original Brush motors, which were 
converted to regenerative at Devonport, are now being (or 
are to be) reconverted to series, as they have proved too 
small. i 

Referring to Mr. Raworth’s invitation to “ Crane,” to 
visit the Spen Valley and see the results obtained with series 
motors and similar motors converted to regenerative, I should 
strongly advise him to accept it, as something seems to tell 
me that perhaps what he will see will not be altogether to the 
disadvantage of the series motor. 

With regard to Mr. A. Raworth’s letter in your issue of 
15th inst. I must give my support to “Crane.” Taking the 
points as numbered :—(1) The regenerative motors do 
pound up hill at full speed, ie, with any given field 
strength, they pound up hill at the same speed as they run 
on the level, but with an increase in armature current corre- 
sponding to the gradient. It follows, therefore, that if the 
load and grades are sufficiently heavy, the regenerative motors 
will have overloads forced on them. Results will be severe 
sparking and heating. Also, if the field'is weakened to the 
minimum while negotiating a hill, it follows that the 
the regenerative motors cannot help “pounding up the hill 
at full speed.” 
don’t think he can. 

2. This is partly -answered by (1) the regenerative 
motors will take an overload with “minimum field." If 
this is not so, how on earth can one accept Mr. Raworth’s 
figure of 120 H.P. for two 40-H.P. motors ? 
presume, was not the absolute minimum, but was the 
minimum so far as that particular hill is concerned. 

Suppose the field had been weakened to the minimum, 
what would have happened ? Why, increase in two things, 
of course, armature current and speed, and as a natural 
consequence, à further increase in overload. - 


The poor 40-H.P. motors—theirs must be an unhappy 


lot on that famous hill ! 
I hesitate to think what value the current wonld rise to 
with minimum field. — | 
3. Mr. Raworth does not contradict this flatly as he does 
(1) and (2). Why? 
He also adds, “ All the series motors at Spen Valley, cast 
from the same patterns, take the same load every 10 


x 


Perhaps Mr. Raworth will dispute this. I 


The field, I. 


minutes." They don't. As far as weight of car, passengers, 
and gradient are concerned, they do. But what about 
speed ? We must not forget that. The regenerative motors 
cannot go slower if they want to (poor things), but the 
series motors can and do. Result, in favour of series, less 
speed, less current, no overload. 

Coming back to the question of injurious effects. What 
about heating ? It has come to my knowledge that, after 
testing under the same conditions, the various parts of two 
regenerative motors were roughly about 50° F. hotter than 
the corresponding parts of two ‘similar series motors. Is 
this correct > What will be the effect on the motors after 
working under the above conditions for some time ? 

As far as the handling of regenerative control cars is con- 
cerned, I gather that a much higher standard of skill is 
required than with the ordinary S.P. cars, also in starting 
on severe gradients, under conditions of greasy rails, &c., 
there is no comparison between the two systems ; regenera- 
tive comes a bad second. 

In conclusion, I must say, judging by results obtained at 
various places, that there is a big future before regenerative 
control, but I do not think it fair to our friend the series 
motor, to say that, when converted to shunt (regenerative) 
it is a better motor. No; leaving out the question of. 
regeneration and the consequent economies, it must be 
patent to everyone that, with motors of the same size and 
operating the same routes under severe conditions, the 
regenerative motor cannot give as good results as the series, 
and owing to the heavy overloads it will have to stand, its 
life will be shorter and maintenance higher. 


Fair Play. 


Zambesi Puwer Scheme. 


I have read with much interest the article on the 
Zambesi power scheme by my friend, Mr. Esson, which 
appeared in your last issue. — 

Since [ have recently had occasion carefully to consider 
the whole question of the most economical means of supply- 
ing the Rand with electricity, and have arrived at my own 
conclusions ; the expression of the views held by others is 


naturally of great interest to me, whether antagonistic or the 


reverse, particularly if the former. 

In any controversial question the arguments in favour of 
one's own view are apt from frequent use to appear to one- 
self somewhat hackneyed, and one welcomes a fresh opposing 
view in order that one may have the pleasure of demolishing 
it—at any rate, to one's own satisfaction. 

For this reason, on reading the first two columns of Mr. 
Esson’s article, I must confess that my interest was not 
awakened to any extent. Here I thought is a very able 
exposition of views which coincide entirely with my own, and 
my interest was only stimulated in waiting for and 
recognising the familiar points being brought out in 
succession. EE 

To my surprise on turning over the page and on reaching 
the last paragraph, I found that these very arguments had 
led Mr. Esson to a conclusion exactly opposite to that to 
which they seemed to point. | . | 

Having gone so far as to admit that in a scheme involving 
the transmission of energy from the Falls, the working costs 
would be burdened with *55 of a penny per unit, in respect 
of interest on capital and maintenance and renewals of the 
transmission line alone, it is certainly surprising to hear that - 
the energy could be sold at a price which could compete suc- 
cessfully with any steam station that could be devised. 

It seems to me that there is one rough and ready way in 
which it can be ascertained infallibly whether water power 
can compete with steam, under any given circumstances. 

The one great economy with which water-power can be 
credited which overshadows all the other small subsidiary 
economies is the saving of the coal bill. If the capital 
charges and maintenance and renewals costs of the trans- 
mission line and the cost of the energy lost in transmission 
involved by the use of water-power,are much greater than 
the coal bill of à steam plant at the delivery end of the . 
transmission line, then obviously the use of water-power 
cannot be justified. 

Coal having a calorific value of about 11,000 B.TH.U. | 
per lb. can be delivered into the bunkers of the steam station 
which I advocate for 5s. per ton of 2,000 Ib. 


a 
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In order to obtain this low price, however, the transmission 
of the energy over a comparatively short distance is 
necessary. The same coal can -be delivered anywhere on the 
Rand itself for 10s. 6d. a ton. It is unnecessary to go into 
the question of whether the transmission of the energy over 
this short distance is worth while in order to obtain the 
advantage of the cheaper fuel. It is sufficient for the 
present comparison to consider a steam plant situated at a 
central point on the Rand. 

The annual coal bill of such a station having an output 
of 87,500,000 units, with coal at 10s. 6d. per 2,000 Ib., 
and taking a consumption of 4 lb. per unit—a safe 
figure, considering the load factor adopted for the com- 
parison—would amount to £91,875. Against this figure 
we have Mr. Esson’s estimate of £200,000 per annum as the 
capital and maintenance costs alone involved by a trans- 
mission line from the Falls. 

A steam plant has therefore over £100,000 to its credit 
with which to meet the small additional economies which 
might result from the use of water power, such as the saving 
in boiler house, wages, waste, oil, water and stores. 

If I have not already trespassed too far on your valuable 
space, may I refer to Mr. Esson’s statement that under the 
Zambesi scheme the energy could be sold to consumers for 
3d. per unit ? 

Mr. Esson shows that the interest on capital and mainten- 
ance and renewals alone would amount to °68d. delivered 
and transformed at a central spot on the Rand. 

Mf. Esson, therefore, gives himself -07 of a penny per 
unit to cover interest on capital and maintenance and re- 
newals on distribution lines which have to supply mines 
scattered over an area about 50 miles long bv 10 miles wide, 
also the cost of wages at both the generating and trans- 
forming stations in a country where a mechanic gets £1 a 
day and other wages are on the same scale: 

Not only does -07d. cover these items, but it also hus to 
cover administration charges and, lastly, interest on working 
capital, which must include the debenture interest, which 
would have to be met out of capital during the initial stages 
of the scheme. | 

However, I do not think I need labour the point, for 
verbum satis sapienti, and the comparison between the coal 
bill of a steam plant aud the transmission costs of a water- 
power plant is sufficient. 

Robert Hammond. 

Westminster, December 19th, 1905. . 


| [A number of letters are held over owing to the pressure 
on our space.—Kps. E.R. | 


BUSINESS NOTES. 


Calendars, &c.—An acceptable pipe cleaner has come to 
hand, "with W. T. Glover & Co.'s compliments.” It has the 
firm's well-known trade-mark, with ‘‘ Glover's Cables" on the wings 
at one end, and a small loop, hole for holding cleansing wool at 
the other end of a twisted wire. A good supply of wool is 
furnished. 

Messrs. CLARKE, CHAPMAN & Co., Lro., Gatesend-on-Tyne, send 
us & copy of their neat little pocket diary, similar to the one issued 
last year, and containing an insurance coupon for £1,000. "This is 
a very practical and useful form of souvenir. 

Messrs. EpwaRnD Woop & Co., LTD., of 88, Cannon Street, B.C., 
have issued a handy-shaped pocket diary for 1906, and among 
other features we observe some new tables of safe loads for com- 
pound girders and stanchions. 

The BRITANNIA ELECTRIC LAMP Works, Lro., South Tottenham, 
N., have issued a handy waistcoat-pocket diary giving particulars 
and prices of their well-known “ Britannia” lamps, together with 
postal and other information, bound in a neat leather case with 
pockets. 


Bankruptcy Proceedings.— Harry Jones and GwirT 
Lioyp CaTHRALL.—At Wrexham Bankruptcy Court on December 
12th, Harry Jones and Gwilt Lloyd Cathrall, electrical engineers 
and plumbers, carrying on business at 19, Chester Street, Wrexham, 
were examined, the accounts showing liabilities amounting to £543, 
and assets estimated to realise £128. The creditors include 33 for 
trade materials, their claims being £531. Debtors commenced 
business 13 years ago with a capital of £50. Last October the land- 
lord of the premises distrained for rent, and sold the stock ; £124 
was realised, and of this £112 went for rent. The debtor Jones 
stated that the stock was sold at just a little over a third of the cost 
price. It did not occur to him that the best course to take would 
have been to file his petition. His wife bought some of the stock, 
aud the business was being carried on in her name. No statement 
had ever been made out to show how the partuership stood, and no 


D 


cash book had been kept. He and Cathrall were not now working 
in partnership. The debtors weré ordered to file certain accounts, 
and for this purpose the examination was adjourned. 

Gro. WEBBER.—Last week, at the Wandsworth Bankruptcy 
Court, George Webber, formerly an ironmonger, of High Street, 
Putney, who was recently convicted of complicity in the big elec- 
trical frauds case, and sentenced to five years’ penal servitude, was 
brought up in custody to undergo his public examination. Agcord- 
ing to his statement of affairs, says the Times, his gross liabilities 
amount to £30,000, and he attributed his insolvency to the orders 
which Leslie induced him to sign. Mr. R. Tweedie Smith, for the 
irustee, questioned Webber on several points about his dealings with 
Leslie. In answer to one question, Webber denied that he received 
over £6,000 in notes and burnt them. The Registrar granted Mr. 
Tweedie Smith an extension of three months in which to consider 
the numerous proofs, and the examination was adjourned, the debtor 
being taken back to prison. 

J. W. G. LEATHER.—AÀt the Sheffield Bankruptcy Court on 18th 


inst , it was stated in this case that the receiving order was made on - 


a creditor's petition, and it appears that tbe bankrupt left some time 


ago, his present whereabouts being unknown. No statement of ` 


affairs had been lodged, and therefore no particulars could be given, 
and no assets had yet been ascertained. It was stated that the 
furniture had been removed from the house,at Totley where 
debtor had been living, and no trace of his movements had yet been 
found. 

Book Notices.—' Dynamo-Electric Machinery." ByS.P. 
Thompson, D.Sc. Seventh edition. Vol. IL, Alternating-Current 
Machinery. London: E. & F. N. Spon. 30s. net. 

“ Annuaire Pour L'An, 1906" (by the Bureau des Longitudes). 
Paris: Gauthier-Villars. Fr. 1.50. 

The Central. Vol II. No. 7, December, 1905. London: Hon. 
Sec., C. T. C., Old Students’ Association. 1s. Od. 

“ Statistics of Public Education in England and Wales, 1903-4-5.” 
Issued by the Board of Education, and published by Wyman and 
Sons. Price 2s. . 

* Fortschritte der Electrotechnik.” Part IV., 1904, and Part I., 
1905. Berlin: Julius Springer. 12 and 7 M. respectively. | 

The Rhodesia Review. An independent quarterly for settlers and 
shareholders. Edited by Percy Lindley. December. London: 
30, Fleet Street, E.C. 

HazelUs Annual, 1906. Edited by W. Palmer, B.A. London: 
Hazell Wateon & Viney. Once more this welcome annual 
is issued. It has now reached its 21st year of publication, and as. a 
cyclopredic record of men and topics of the day, which is what it 
claims to be, it can be highly recommended. To say more about 
the work than that it is a valuable work of reference, is not 
necessary, so well are its merits known already. 


Annual Dinners, &e.—The seventh annual supper and 
concert in connection with the Leicester Corporation Tramways 
Employés' Sick Benefit Society was held last week, Mr. A. F. 
Lucas (tramways manager) presiding. 

The third annual dinner of the premium apprentices of Mesers. 
Ernest Scott & Mountain, Ltd., Gateshead-on-Tyne, took place on 
12th inst. at the Savoy Restaurant, Newcastle-on-Tyne. The 
works manager, Mr. W. F. Coaker, took the chair, and Mr. G. L. 


Batty the vice-chair, the secretary being Mr. L. Darby. Mr. 


Ernest Scott, who was present for a short time, espoke 
upon the recent crisis in the affairs of the firm upon 
their removing to their present commodious and up-to-date 
works at Gateshead. He expressed his disbelief in the pre- 
sent supposed boom in trade, stating that, in his opinion, in the 
present disturbed state of European affairsany sustained boom was 
impossible. The principal toast of the evening, that of “The 
Firm," was proposed by Mr. G. L. Batty, and replied to by Mr. 
Hopper, in the unavoidable absence on business of Mr. Mountain. 


Smoke Abatement Awards.— The only silver medal— 
the highest award—for mechanical stokers for industrial boilers, 
has, we understand, been accorded to Messrs. Ep. Bennis & Co., 
Lirp., by the Smoke Abatement Society for their mechanical stoker 
and self-cleaning compressed air furnace; also a bronze medal 
for their new chain grate (Bennis-Miller-Bennett patent). 


Dissolutions and Liquidations.— FULLER, MACLEOD 
AND Co., Lrp.—This company bas resolved to wind up voluntarily 
with Messrs. Ehrenfest and T. V. Macleod as liquidators. 

CONSOLIDATED ACCESSORIES Co. (Messrs. G. H. Scriven & H. C. 
King, electrical and consulting engineers and dealers in patents), 
Craven House, Kingsway, London.--Partnership dissolved, Mr. 
Scriven retiring. Mr. King attends to debts and continues the 
business under the old style. 

MUSSELBURGH CoNsTRUCTION SYNDICATE, LTp.—This syndicate 
is winding up voluntarily, with Messrs. L. B. Schlesinger and W. B. 
Cownie a3 liquidators. 


Trade Announcements.—From 18th inst. the editorial 
and business offices of the Engineering Times are removed to 
6, Bouverie Street, Fleet Street, London, E.C. The paper is now 
under entirely new business and editorial management. 

The B.T.-H. Co., Lrp., Rugby, announce that their offices there 
will be closed from Friday evening, December 22nd, until Wednes- 
day morning, December 27th. 

The works and oftices of Ernest Scorr & Mountain, Lro., will 
be closed from December 22nd to January 3rd for the Christmas 
and New Year holidays. 


Steel Chimneys.—Messrs. THomas PiGcorr & Co., 
makers of pipes and steel structures, have just successfully com- 
pleted two steel chimneys in South Wales, one 175 ft. high and the 
other 125 ft. high, 
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LIGHTING AND POWER NOTES. 


.. Basford.—The Board of Guardians has been recom- 
mended by the Visiting Committee to put down an E.L. plant at 
the workhouse at an estimated cost of £2,000. It is proposed to 
also utilise electricity for raising water. At present gas costs £257 
per annum, and water £130. l 


. Birkdale.—The Electric Supply Co. was summoned 
recently for smoke nuisance, but the Bench said the evidence was 
not sufficient to justify them in making an order. The case was 
dismissed. 

Brighton.—On the 12th inst. Mr. H. R. Hooper opened 
a L.G.B. inquiry at the Town Hall into the application of the T.C. 
for sanction to borrow £38,500 for electrical purposes, and £5,909 
for the purchase of the Star Foundry site for the erection of build- 
ings in connection with the electrical undertaking. The inquiry 
lasted over two days, and elicited much information on the status 
of the undertakings, both old and new. 

At the outset it was stated that a reduction of £2,650 would be 
made on the first amount on account of a large prospective consumer 
not coming on immediately. The balance, £35,850 was made up 
as follows :—900 house services, £10 each, £9,000; new feeder, 
£2,000 ; 1,000 meters, £4 each, £4,000; motors for hiring purposes, 
£4,000 ; switchboard and accessories, £1,350, &c. Upon a question 
being put as to what balance of the previous loan remained in 
hand, the inspector was informed that there was about £4,000. 
Stock is purchased out of capital, and owing to the method of 
keeping the accounts the inspector was not able to find out whether 
applications or estimates under any particular sanction had been 
exceeded. Mr. Hooper criticised the estimates for the house 
services and joint boxes, which were £10 (plus £4 for meter) and 
25s. to 30s. respectively. £37,878 has been spent at Brighton 
on meters and terminal boxes, and £1,000 written off, in 
fourteen years. Mr. Wright as long ago as 1903 recommended 
that £1,400 should be written off on account of obsolete meters, 
but this has not been done. It appears that 5,647 meters have 
been purchased altogether, and that some of them have already 
been scrapped, whilst a debt of £2,500 is still owing under this 
head. In regard to the £4,000 asked for meters, the inspector did 
not think the T.C. could obtain any further money when meters 
had been disposed of without sanction, and with a debt still out- 
standing on thém. He advised the paying off of this debt out of 
reserve. l l 

In regard to street lighting, taking a 10 hours’ day average, and 
the number of units as 979,000 for which £10,000 is paid, this 
works out at about 24d. per unit—32-c.P. lamps cost £9 16s. a year. 

Coming to the question of the Star Foundry site fọr new offices, 
workshops, &c., the resident engineer, Mr. Christie, said there was 
no room at the North Road station to allow of extension. He 
explained tbat the plant at this station would be retained in order 
to take the load during the three darkest months, which would be 
more economical than scrapping the whole of the existing plant at 
North Road, and buying new plant to installat Southwick. For 
nine months in the year the North Road station would be practically 
closed down as a generating station. The inspector pressed Mr. 
Christie to admit that the reason for tbis was that there was not 
depreciation enough to admit of the Council scrapping the plant. | 

Mr. Hooper remarked that it seemed peculiar that, having 
erected one big power station where coal could be got for 13s. 6d., 
the T.C. should go on producing electricity with coal at 22s. 6d. 

er ton. 

Mr. Christie replied that tbe alternative was spending a large 
amount of capitalto install plant at. Southwick to cope with the 

"peak" for three months in the year. He did not think this 
alternative would be economy under any circumstances, and it would 
not pay to move the North Road plant to Southwick. 

The North Road station is to be kept up contrary to the original 
scheme, because, at present, it will not pay to move it or scrap it. 

Mr. Wright, in reply to questions put by the Inspector, stated 
that about £330,000 had been expended on the Southwick station. 
At present there are three sets out of nine installed. The maximum 
load last year was 4,300 kw. plus 700 kw. for tramways. The 
capacity of North Road is 5,400; kw. and there is now provided, 
with Southwick, a total capacity of 10,900 kw. Mr. Hooper remarked 
- that more plant than double the maximum demand is provided, 
and a building capable of containing machinery equal to three 
times the present demand. He asked when it was expected that 
the station would be filled up. . Mr. Wright admitted that the esti- 
mates had been exceeded by about £70,000; he proposed to supply 
6,000 xw. of new plant at Southwick and remove 4,000 kw. from the 
North Road station. 

The Clerk stated that the net profit, after providing for all 
sinking fund and interest payments, amounted to £43,124. Of this 
sum, £28,800 bad gone to depreciation, and £14,244 to the reduction 
of the rates. | 

Without going more fully into the details of this inquiry, we are 
inclined to agree to some extent with the Inspector ; evidently 
greater accuracy in dealing with questions of finance is very 
desirable. 

For this short report of the inquiry we are indebted to the Susser 
Daily News. | 

Burslem.—The T.C. has received from the [.G.B. per- 
mission to raise a loan of £5.500, for the purpose of extending the 
E.L. main to Tunstall. 


Chichester.—The T.C. on Friday passed a resolution in 
favour of transferring the E.L. order to a company formed by Mr. 
Horace Boot, of Tunbridge Wells. 
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Continental Notes.—Grrmany.—An electricity works | 
is to be established. at Aschaffenburg. TEE 

ITALY.—Application has been made to the authorities of the . 
Province of Sondrio, for a concession to put down plant to utilise 
the water power of the River Bith for generating electrical energy 
for lighting and power purposes at Valtellina. 

La Societa Elettrica per le Piccole Industrie is the name of a 
company which has just been formed: in Verona, with a capital of 
£10,000, to supply electrical energy for lighting and power purposes. 

A concession to take 158,000 cb. ft. of water per second from thc 
River Lanfro has been granted, to utilise a fall of 470 ft. giving 
theoretically about 8,500 H.P. The concession, however, with the 
whole installation, may be subsequently purchased by the Railway : 
Administration on terms determined by them. 

The Municipality of Rovereto possesses water power available to 
the extent of 8,000 n.»., and is desirous of receiving proposals for 
its development from firms interested in such undertakings. 

Rvussta.—The balance-sheet of La Compagnie Centrale @’Elec- 
tricité, of Moscow, for the last financial year shows a loss of 767,202 
roubles. | l 


Coventry,—The T.C. on Tuesday adopted a recom- 
mendation of the E.L. Committee that a further sum of £5,000 be - 
expended on the purchase of motors to let out on hire, making 

altogether £12,000 for that purpose. | 


Dolgelley.—The U.D.C. has decided to invite tenders 
from electrical engineers for preparing a preliminary report on the 
establishment of the proposed E.L. works. 


Dundee.—4An excellent customer has been lost to the 
Corporation. Messrs. Gourlay Bros. & Co. had intimated their 
willingness to take a supply of energy for their shipbuilding yard, 
but haviug failed to agree with the Corporation for a supply of 
power, they have now placed orders for generating plant for their 
own use. 


Edmonton,.—The U.D.C. has instructed its Parliamentary 
agents to draw up a deed of transfer in accordance with the agrec- 
ment with the North Metropolitan Electric Power Co. 


Gellygaer.—The U.D.C. has decided to proceed with the 
application for a prov. order for E.L., and, if the order is granted, 
to apply for a loan of £11,000 for carrying out a scheme in con- 
junction with the South Wales Power Co. . 


Hanley.—The T.C. has fixed the rate for ordinary free 
wiring at 1s. 6d, per lamp per quarter, for three years. | 


Kidderminster.—The R.D.C. has at length consented. 
to the application for a prov. ordcr for E.L. by the Kidderminster 
E.L. Co. on condition that the terms of agreement are similar to 
those existing within the borough. | 


Leyton.—The U.D.C. has resolved to apply to the L.G.B. 
for sanction to borrow £21,100 the estimated cost of proposed exten- 
sions to the electric power station. 


London.—Cirv.—The Streets Committee of the Corpora- 
tion has evidently been purturbed by a report that the two com- 
panies supplying energy within its area had come to a working 
agreement. However, the Charing Cross Co. has informed the 
Committee, that the report was not inserted in consequence of any 
communication by that company. Mr. Morton stated that no 
actual amalgamation between the two companies could take place 
without the consent of the City Corporation and the B. of T. Any 
such amalgamation would be of serious consequence to the citizens, 
seeing that the Charing Cross Co. entered the City as a competing 
company. The City Corporation has the right to purchase the 
Charing Cross Co.’s City undertaking at a settled price in the course 
of a few years. 

L.C.C. A conference of representatives of Borough Councils sup- 
porting the L.C.C. Electric Supply Bill, held at the Town Hall, Ful- 
ham, affirmed the resolution passed in favour of the L.C.C. obtaining 
powers to supply electricity in bulk, and decided, subject to clauses 
being agreed to, to recommend its respective councils to support 
the Bill, in preference to any introduced by private companies 
during the ensuing Session. A representative from each of- the 
boroughs is to be appointed to consider the details of the London 


~ County Council Bili and other bulk supply Bills, and to report 


thereon to the conference at a future date. | 

It has been resolved to lend £25,000 to the Fulham B.C. for E.L. 
purposes. 

ST. Pancras.—A writ has been issued against the B.C. at the 
suit of six persons, owners or tenants of premises in Great College 
Street, adjacent to the electricity works, claiming damages for 
nuisances caused by vibration, dust, noises, smell, smoke, &c., and 
asking for an injunction.  'Tbe Council's solicitors have been 
instructed to enter an appearance to the writ. A feeder and mains 
are to be laid in Cumberland Market to maintain the pressure of | 
supply ou the 440-volt system. The estimated cost is £1,517. 

STEPNEY.—The new thoroughfare between Little Tower Hill and 
Great Prescot Street is to be lighted with ''flame" are lamps 
at an estimated charge of £210. 

IsniNGTON.—The scheme for the extension of are lighting 
(mentioned in last wcek's Review) has becn referred to a special 
committee consisting of members of the Lighting and Finance 
Committees. 

ASSESSMENT AND VALUATION.—In accordance with the quin- 
quennial valuation, the assessment of the Metropolitan Electric 


1012 


THE ELECTRICAL REVIEW. [Vol 57. No. 1,465, DzcsunzA 23, 1906, 


Supply Co. in Paddington has been increased by £11,976, the 
Central London Railway by £1,370, and the National Telephone 
Co. by £203. The new assessments of electric mainsand generating 
stations in the metropolitan boroughs, where the . municipal 
authorities are the undertakers, are given as follows :—Bermondsey 
rateable value £1,796, Fulham £2,432, Hackney £3,430, Hammer- 
smith £6,500, Hampstead £13,000, Islington £4,666, Poplar £3,760, 
St. Pancras £6,621, Shoreditch £4,628, Stepney £4,233, Woolwich 
£2,620. These figures have come before the Paddington B.C., and 
a motion was carried to bring the matter before the L.C.C. with a 
view to these assessments being made in accordance with the real 
values. 
_ "WEsTMINSTER.—The Works Committee having complained that 
some of the arc lamps lighted under contract by the St. James 
and Pall Mall Electrical Lighting Co., are still under the agreed 
standard illumination, the company has pointed out that the work 
of altering the lamps is not yet complete. Meanwhile the contract 
penalty will be enforced. , 
MARYLEBONE. —The question of the extensions outlined in our 
issue of the 8th inst., has been under consideration, and it has been 
decided to report on the whole question of expenditure on the E.L. 
undertaking. Of the £433,800 sanctioned, £340,405 (being the 
total amount sanctioned for 42 years) has now been taken up. The 
B.C. has still borrowing powers for £48,545 for alterations of works 
and mains, &c., repayable in 38 years, and £44,850 for meters, &c., 
repayable in 10 years. In view of the rapid completion of the 
works it will be necessary very shortly to obtain these sums. 
SHOREDITCH.—Half the cost of opposing the Administrative Bill 


last session is to be charged to the electricity undertaking, and the ' 


other half to the general rate account. The result of the quin- 
quennial valuation which has just been concluded, i8 to reduce the 
assessments of railway, tramway and gas companies by £11,000. 
The reductions in the railways and tramways is stated to be due to 
` the competition of the new electric railways, while the decreased 
assessment of the gas company was chiefly due to the success of 
the municipal electricity undertaking, the assessment of which has 
been substantially increased. 

BERMONDsEY.— The load on the B.C. plant has considerably 
increased since March last; the Surrey Commercial Dock Co. 
and Messrs. Peek, Frean & Co. are now consumers; 19,225 private 
lamps have been connected up during the past nine months, the 
total now being 58,359 8-c.p. 

From the Standard we learn that on December 19th the auditor 
of the L.G.B. attended to audit the accounts of the E.L. Committee 
for the year ended March 31st, 1905, and criticism was offered by 
the Bermondsey Municipal Association. It was pointed out that 
the accounts showed a surplus of £1,000. This profit, the association 
contended, was a fictitious one, brought about by charging to 
other accounts expenses which really ought to be borne by the E.L. 
undertaking. They pointed out that the sale of energy to private 
consumers resulted in a loss of £308. The declared profit of £1,000 
is arrived at as follows:—During the year 387,480 units were 
generatcd for municipal purposes at a cost of £3,592, while the 
ratepayers paid £5,039 for it—i.r., lighting municipal institutions, 
£1,536; public lighting, £3,506. Deducting the loss on sale to 
private consumers of £308, and other items amounting to £140, the 
profit of £1,000 is left. As regards the destructor, working in con- 
junction with the E.L. undertaking, the cost of working, &c., for 
the year was £5,675. The revenue, including £500 credited for 
steam supply to the electrical plant, amounted in all to £887. The 
cost of destroying the refuse was £4,788. Some 13,027 tons of 
refuse were dealt with, which, if carried away by barges in the old 
way, would have cost £1,302. "The loss for the year was, therefore, 
£3,486, the cost per ton being 7s. 4d. The assistant engineer was 
called to give evidence, and said that the destructor was not 
earning by any means the £500 credited to it. 


Louth.—The T.C. has asked the L.G.B. to receive a 
deputation with reference to the recent rcfusal to grant & loan for 
E.L. purposes. The Council had applied to the B. of T. for an 
extension of time for carrying out the E.L. order, but the Board 
raised the objection that the L.G.B. had refused the loan— hence 
the present action of the Council. 


Luton.—The T.C. has reduced the price of energy for 
lighting to 6d. per unit forthe first 70 hours of the maximum 
demand per quarter, and 2d. afterwards, or a uniform rate of 4d.; 
for power to 2d. for the first 1,000 units per quarter, 14d. for the 
gecond 1,000, and 1d. beyond. 


Partick.—From the burch electrical engineer we have 
received a copy of a neat little pamphlet which the Electricity 
Department bas issued on “ Electricity in the Home." The merits 
of electricity for lighting and heating purposes are concisely 
stated, and should be interesting to the ratepayers in the burgh. 


Portslade, Southwick and Shoreham.— Difficulties 
have arisen with regard to the E.L. scheme projected by the 
Portslade, Southwick and Shoreham U.D.C.s. It was intended 
that the Councils should obtain a prov. order, and lease it to 
Brighton Corporation. The Brighton Corporation has been advised 
that it should obtain the order. "The price at which energy is to be 
supplied by Brighton has not yet been decided, and the prov. 


order will not be applied for in the ensuing Parliamentary 
session. 


Portsmouth.—The T.C. has decided to install at once. a 
reserve plant at the electricity works, and to obtain a further 
16 double-decked tramcears, at an estimated cost of £29,800; appli- 
cation for & loan of this amount has been made to the B. of T. 


Southampton.—The L.G.B. has forwarded to the T.C. 
sanction for a loan of £6,201 for E.L. purposes. Of this amount, 
£4,744 represents excess expenditure. 


Swanage.—Mr. H. B. Renwick attended a meeting of 
the U.D.O. on behalf of the Bournemouth and Poole Electricity 
Supply Co. on Friday last, in order to meet the expert appointed 
by the Council, and after a lengthy discussion, a resolution was 


passed consenting to the company’s application, and approving the 
draft prov. order submitted. 


South Africa.—Care Town.—On the recommendation 
of its electrical engineer and Electricity Committee, the T.C. has 
decided to reduce the price of energy for lighting and power. 
The cost of production during 1904 was 8'21d. per unit, and for 
1905, up to September 30th, 6:57d. per unit. The reduction to be 
made in the lighting charges is to equal the saving effected during 
the current year, and at the same time cover the profit at present 
made and placed to the credit of the rates. 'The revenue accrued 
to September 30th from the sale of energy amounted to £37,974, 
the number of units sold being 1,110,498, giving an average price of 
8:2d., the prices charged varying from 1s. to 8d. for night supply to 
half that rate for day lighting. 'The charges now brought into 
effect are 10d. to 8d, and 6d. to 4d., sliding scale, for night and day 
consumption respectively. A flat rate of 3d. for power has also 
been adopted, instead of from 5d. to 4d., lift motors being supplied 
with a time switch operating from 6 p.m. to midnight. "The charge 
for street lighting has been reduced from 74d. per unit to the bare 
cost of generation, effecting an annual reduction of £2,433 under 
this head. 

KIMBERLEY.— The T.C. has asked the De Beers Co. to give some 
definite information as to when the installation of the street 
lighting might be effected. 

CAPE PENINSULA.—It is expected that electric light will soon be 
extended to the southern suburbs. The Cape Peninsula Lighting 
Co. express their willingness to lay down supply cables and install 
electric light into private 'residences in return for repayment by 
monthly instalments extending over one or two years. 

EMBABAAN.—A new electric hoist and pumping gear has been 
erected at the Forbes Main Reef. Energy is generated by two 
dynamos in parallel, driven by a turbine, through belting, the 
water being derived from the Mhlotshen's stream under a head of 
127 ft., through 12-in. diameter pipes; the length of the trans- 
mission line being one mile. 

PRETORIA.---Through some telephone wires, which were being 
repaired in Market Street, coming in contact with the electric light 


- wires, a couple of mules were recently electrocuted. 


JoHANNESBURG.—Mr. Dawbarn, in a report to the T.C., stated 
recently that good progress was being made with the erection of the 
new generating station. The p.c. supply, which bas been in opera- 
tion since March last, has not been interrupted, and motors aggre- 
gating some hundreds of horse-power, are now connected to the 
underground mains. From 85 to 90 per cent. of the underground 
mains have been laid. The temporary generating station at 
Bertramstown has recently been extended by putting down some of 
the discarded sets from the old works, and is serving the districts 
of Troyeville and Beznidenhout Valley. 


Sunderland.—At the T.C. meeting on the 18th inst. 
the Electricity and Lighting Committee proposed that a second 
complete auxiliary motor-generator and transformer set be obtained 
from the British Westinghouse Co. at a cost of £475; also that the 
buildings and plant at Hylton Road station be extended at an esti- 
mated cost of £18,000, and that the Finance Committee be directed 
to obtain the sanction of the L.G.B. to the borrowing of this 
amount. Alderman Bruce said that four new boilers were required 
at Hylton Road. At present there were 20 altogether—12 at 
Dunning Street and eight at Hylton Road. At the former works 11 
out of the 12 were in constant use, and at the latter all the eight were 
constantly working. One of the engine and shipbuilding works had 
applied for 800,000 units, but was actually taking overa million. 
Another estimated 250,000 units, and was taking 350,000; and since 
the last engines were installed, the Committee had agreed to 
supply Sir James Laing & Sons’ yard for 10 years, the River Wear 
Commissioners had extended their demand to 400 m.»., and the 
Scotia Engine Works had also come on. The output had increased 
during the last three years by one million units each year. They 
were negotiating with other firms with a view to supplying them. 
' The report was carried. 


Truro.—The T.C. has appointed à committee to meet the 
directors of the Gas Co., which intends applying for a prov. order 
for E.L. purposes. As a precautionary measure the Council has 
decided to oppose the application, and a similar one by the National 
Provincial Electricity Corporation, Ltd. 


Warrington.—The borough electrical engineer, Mr. 
F. V. L. Mathias, informs us that his Committee has decided to 
introduce an optional scale of charges for power purposes, based on 
the load-factor of the plant installed. The scale of charges is 
as follows, with intermediate values worked out proportionally :— 


Load factor Charge Load factor Charge 
per cent. per unit. per cent. per unit. 
40 T - 1:0. 70 E ts “82d. 
50 ox at *94d. 80 es is "T6d. 
60 du *"B8d, 90 - T, "70d. 


This scale is based on the present price of coal, and is liable to 
revision. Consumers also have the option of the rate now in opera- 
tion, i.«., 2d. forthe first 3,000 units per quarter, and 1d. afterwards; 
they must pay tbe cost of bringing the new scale into operation 
in the way of alteration of connections, rent of meters, &c. It is 


ee 
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contemplated to put the new charges in force at once, and there 
is no doubt that they will be much appreciated by the large 
number of manufacturers in the town. 


Whitehaven, — The  Lowca Engineering Co. has 
approached the R.D.C. with reference to lighting the parish of 
Parton by electricity. The company contemplates extending the 
plant at the works and desires to supply energy for lighting. The 
mattcr has been referred to a committee. 


Yarmouth.—4A showroom and office for the display of 
electrical appliances for heating and lighting and for inquiries, is 
to be opened by the T.C. . 


TRAMWAY AND RAILWAY NOTES. 


Ardrossan.—The Ayrshire C.C. has decided to petition 
against.the proposed tramway order unless a satisfactory agreement 
is come to with the promoters in regard to wayleave. , 


AC 
Greenock.—The Tramway Co. has -decided to put a 
number of new single-truck cars in service. * 


Belfast.—At the weekly meeting of the Tramways Com- 
mittee on Monday last, it was stated that the total cost of the recon- 
struction of the tramways system and its electrification was esti- 
mated at £1,050,000, exclusive of some £70,000 spent six years ago 
in extending the line on several roads with a view to the present 
change. 


Bury.—The annual report of the Bury Corporation tram- 

ways shows that the revenue for the year was £19,544, and the 
working expenses £11,041. There was a net balance of £510. The 
number of passengers carried was 4,065,455; the average revenue 
per car-mile 9:21d.; average working expenses per car-mile, in- 
‘cluding power cost, 5°20d. Since the complete system had been 
working the average number of passengers carried per weck had 
been 96,448, and an average of 8,805 workpeople per week had 
been carried at half fare. 


Huddersfield.—Ovwing to alleged grievances not having 
received attention, the tramway men in the employ of the Corpo- 
ration declined to commence work on Tuesday morning until an 
assurance had been given that various matters in dispute should be 
investigated. Asa result no cars were running before eight o'clock, 
and considerable inconvenience was caused. The men allege that 
unreasonable suspensions and arbitrary dismissals are their main 
grievances, and they also complain of not being allowed to use the 
magnetic brake when the rails are in an unfavourable state for the 
hand-brake to be used. The Tramways Committee met on Tuesday 
and decided to invite representatives of the men's union' to meet 
them with a view to a settlement at an early date of all the ques- 
tions now at issue. The Committee also decided to allow the 
drivers to use the magnetic brake anywhere on a greasy rail at 
their discretion. 

In regard to the scheme of the National Electric Construction 
Co., Ltd., to connect by tramway Halifax and Hudderstield, the 
General Purposes Committee has decided that, subject to the 
approval of the B. of T. and all other necessary authorities being 
obtained, and upon the company entering into an agreement, the 
Corporation will grant running powers to the promoters. 


Jarrow-on-Tyne.—Last week the T.C. resolved to send 
a deputation to the B. of T. to oppose an application of the B.E.T. 
Co., which is seeking an extension of time for the completion of the 
local tramways. 


London.—Loxpox County CovNcon..— The Highways 
Committee brought forward on Tuesday & report in regard to the 
erection of the second portion of the generating station at 
Greenwich. It was estimated that the buildings, the foundations 
for which were commenced last August, would be completed in 
2} years from that time. The cost of the buildings was computed 
at £186,000, and that of the plant and equipment at £250,500. 
'These estimates provided for theinstallation of fourturbo-generators, 
each of 5,000-Kw. capacity. The Council approved of the proposed 
expenditure. 

It was stated by the Highways Committee that, owing to the 
limited number of cars which would be available for a time, it 
would only be possible to run a four-minute service of cars in the 
first instance on the Strand-Angel tramway route, which was about 
to be opened, and. later on a two-minute service; but the one- 
minute service would not be introduced in the current financial 
year. On that basis the working expenditure to March 31st, 1906, 
would be about £3,560, as against estimated receipts of £5,255. 
It was agreed to sanction the expenditure. 

The traffic receipts for the first three months’ working are 
estimated at 1s. per car-mile, and the working expenses at 819d. 
per car-mile, but when the full service is working it is estimated 
that the working expenses will be reduced to 64d. per car-mile. 
The surplus on working will not suffice to cover debt charges at the 
commencement of the service. ^ 

The Highways Committee asked the Council conditionally to 
consent to the introduction of a Bill by the Middlesex County 
Council to authorise the construction of tramways in London to 
join the proposed L.C.C. tramways from the Marble Arch and 
Netherwood Street, Kilburn, at the latter place onwards to High 
Road, Kilburn, and to Cricklewood. | 


£42. 


Manchester.—The recent experiment of the Manchester 
Corporation on an “inner circle" of tramcars. was an unfortunate 
failure. From the first tbe public did not seem to appreciate it. 
It is now announced that, during the few weeks the cars were on 
the route, they did not earn 25 per cent. of the cost of running them. 


Provisional Orders (Scottish).—A mongst the appli- 
cations for provisional orders lodged at the Scottish Office this week 
were the following :—Ardrossan, Saltcoats and District Tramways ; 
Dumbartonshire Tramways; Dunfermline and District Tramways ; 
Falkirk and District Tramways (Extension). 


Radeliffe,—The B. of T. has approved of the U.D.C. 
leasing the tramways to Bury T.C. 


Rochdale,—The Tramways Committee has appointed a 
sub-committee with power to settle the matter of the agreement 
between the Rochdale and Heywood Town Councils. When the 
agreement is signed Rochdale will have running powers to 
Heywood. The B. of T. inspector has passed the Rochdale section 
of the Heywood tramways, and it is now possible to travel by car 
from Rochdale to Liverpool Through connection from, Liverpool 
to Halifax will shortly be obtained. 


Sedgley.—At a meeting of the. U.D.C. last week the 
Tramways Committee reported in respect to the existing agree- 
ment between the Council and the British Electric Traction Co. and 
the company's obligations to the Council, that the Committee was 
unwilling for the agreement to continue for a longer period than to 
March 3rd, 1924. 


South Africa,— JOHANNESBURG.—Several miles of track 
have now been laid and the main car-shed, it is hoped, will be com- 
pleted in the course of a week or so. Forty cars have arrived. ` 


Spain.—The Sociedad de Tranvias de Malaga has secured 
a concession to construct and work an electric tramway in the town 
of Malaga. 


Wolverhampton and Dudley. — Another advance 
towards intercommunication between these two towns was made 
last week, when at the mecting of the Sedgley U.D.C., the Tram- 
ways Committee reported that there had been submitted to it the 
draft of a proposed agreement between the Corporation of Wolver- 
hampton and the Wolverhampton District Tramways, Ltd., the 
Sedgley District Council, and others for intercommunication 
between the tramways of the Corporation and the company between 
Dudley and Wolverhampton, and Bilston and Wolverhampton. 


TELEGRAPH AND TELEPHONE NOTES. 


Glasgow.—A very serious interruption of the tele- 
phone system of the National Telephone Co. in Glasgow 
was caused on Saturday evening last, by an outbreak of fire 
in the test-room of the Royal Exchange. The fire was overcome 
in the space of half an hour, but not before the cables were 
destroyed and 3,000 subscribers cut off, in addition to all trunk 
wires running into the Exchange. The cause of the outbreak is 
unknown. The switch-room adjoining, where from 12 to 20 girls 


. were employed at the time, was saved. The Royal is the most 
. important exchange of the system in Glasgow, and the fire caused 


a complete dislocation of the service. Immediately after the flames. 
had been subdued, Mr. F. Douglas Watson, the Scottish superin- 
dent, and Mr. W. A. Valentine, district manager, communicated 
with all the leading centres for assistance, and by Sunday afternoon 
the work of erecting a new test-room had begun. Before the week 

is out it is expected that the Exchange will be in full swing again. 

The disorganisation of the service was seriously felt in commercial 

circles of the City. Though only the “ Royal” was unworkable, 

the other exchanges were seriously handicapped in that no com- 
munication could be had with the main exchange. The damage by 
fire was estimated at £8,000. 


Italy.—The following Italian trunk telephone lines are 
to be inaugurated during the current month:—Verona-Vicenza- 
Ridova, Milano-Brecia, Napoli-Salerno, Pavia-Novara. 


"Russía.—4A St. Petersburg telegram to the Morning Post 
states that direct railway communication with St. Petersburg is 
interrupted, the rails having been torn up and all the telegraph 
wires cut. It was ordered that any postal or telegraphic employé 
not having resumed work on 14th inst. should be dismissed. 
Telegraph wires in many places throughout the country have been 
destroyed by strikers. 

At Konigsberg, on December 18th, it was officially notified that 
telegraphic communication with Russia was resumed on all the 
wires. 


The Telegraph Cable Export Trade.—We have 


frequently commented on the fluctuating character of the export 
trade of this country in telegraph cables and apparatus connected 
therewith. 'This fluctuation is well shown by the November returns, 
which show a total of no less than £338,964, which compared with 
only £24,842 in October last and £95,091 in November, 1904. For 
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the 11 months dad with November, the aggregate shipments 


attained a value of £1,522,751, as contrasted with only £791 ,799 in 
ihe corresponding period of 1904. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED: 
Trinidad-Demerara Do 1) .. "T .. Aug. 36, 1901... ^ 
Dominica-Martinique ee ee ee . € ee May 7. 1902 ee 
St. Lucia-Martinique .. " vs S^  .. May, 190... 

Raissa [naa (Yemen) Camaran. ew ae .. Oct. 23, 1902... ae 
ead a a <é <a an. mr e vá 
a nne- e TO ee ug. s.. . 
ds Feb.7, 1904 . 


Viadivostock -Nagasaki ee ee ee as e 
Cloeed bot Brea cum ee ee ee as Mar. 1, 1904 ee ee 
Jamaica-Colon m s sê . ; 


Cadis-Tenerif July 20, 1906. 5 
Puerto Plata-Martinique .. Oct. 80, 1905.. ie 
Ponce-5t. Croix ae ia " .. Dec. 13, 1905 .. Dec. 18 
B8. Juan-St. Thomas c oe 2s ee . Dec. 13, 1905.. Dec. 18 
LANDLINES. 

Puerto-Barrios ee ee aes as ee ee Ang. - m [EJ ee 
Kertch-Soutehoum ase ss T 
Communication with Brazil vía Galveston a uly td i 


Wireless Telegraphy.—The Mexican Gov erit has 
decided in favour of the “Telefunken” system, and has placed 
with the Allgemeine Elektricitiits Gesellschaft, Berlin, an order to 
install stations for the establishment of wireless communication 
between Mazatlan (Simaloa) and San Jose del Cabo, the distance 
between these points being about 325 kilometres. At the request 
of the Government, the stations in question will be arranged for 
different wave lengths, as they are designed not only for intercom- 
munication with each other but also with moving ships. Wireless 
telegraph stations were installed on the '' Telefunken” system in 
Rosalia and Guaymas in 1902, aud since that time the Mexican 
Government has practically tested the system and trained a staff of 
operators, and the erection of &large number of stations on this 
system is therefore confidently expected by the company. 

AUSTRIA.— Experiments are being conducted at Fiume, in 
Austria, with wireless telegraphy. The transmission towers are being 
put up, to a height of 35 metres. Communication will be 
established with the lightship Elore, and subsequently with the 
islands of Cherso and Ancona. The ^necessary current is being 
provided at a pressure of 2,000 volts. 

ItaLy.—It is announced from Milan that a Bill will shortly be 
introduced in the Senate to authorise the Post and Telegraph 
Ministry to establish a “ network" of wireless telegraphy, which is 
to afford communication between all the large towns in Sicily and 
Sardinia on the one hand, and those in the Italian part of the 
European Continent on the other. The Bill will not indicate the 
^ particular system to be employed for the purpose, but a decision on 
the question will be referred to a committee of experts and elec- 
trical engineers under the presidency of Prof. Blaserna, a member 
of the Senate. It is calculated that the expenditure likely to be 
incurred in the execution of the work will amount to £80,000. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Austria.—The City Council of Kepfenberg has voted the 
sum of £12,000 for the installation of electricity works. 


Croydon.—January 9th. The Guardians are inviting 
tenders for electric fire alarms at the Infirmary. Specifications, &c., 
from Mr. Henry Berney, architect, 104, George Street, Croydon 
(deposit, £3 3s.). | 


Grimsby.—January 5th. 500-Kw. engine and dynamo, 
boiler, switchboard, and other plant and cables for Corporation 
electricity department. See “Official Notices” December Sth. 


Islington.—January 1st. Suggestions for purification 
of water are invited by the B.C. electricity department. See 
* Official Notices" December 8th. 


Kroonstad (8,A.).— The M.C. invites tenders for the 


supply of certain electrical machinery for the municipal generating 
station. 


Launceston (Tas.).—January 15th. 
tric meters; maximum demand indicators ; 
Bee “ Official Notices " November 17th. 


500 or more elec- 
for the Corporation. 


Marylebone.—January 10th. 
also stores, for the Borough Council. 
to-day. 


Plymouth.—lecember 23rd. Coal discharging and 


conveying apparatus for the Corporation electricity department. 
See “ Official Notices" December 8th. | 


House service fuse boxes, 
See two “ Official Notices " 


Pontypridd.— January Ist. 
U.D.C. See “ Official Notices " to-day. 


Cable conduits for the 


Pontypridd.—January 15th. Eight double-deck tram- 
cars for the U.D C. See “Official Notices " to-day. 


St. Pancras.—January 9th. Arc lamps, columns and 
cradles for the B.C. See “ Official Notices” to-day. 


Southend-on-Sea.—January 25th. One 500-Kw. steam 
dynamo for the Corporation. See “Official Notices” to-day. 


Spain,—January 30th. The Spanish Ministry of Public 
Works in Madrid, is inviting tenders until January 30th for the 
concession for the construction and working of an electric tramway 
between Santander and- Astillero. Particulars may be obtained 
from, and tenders are to be sent to, Da Direccion General de Obras 
Publicas, Madrid. 


Spain.—The municipal authorities of Andvain (Guipuzcoa 
province) have just invited tenders for the supply and erection of 
the plant required for the utilisation of the water-power of the 
River Argarate-erreca, in the generation of electrical energy for 
electric lighting purposes in the town. 


Tyrol.—The municipality of Tels is proposing to con- 
struct electricity works. 


CLOSED. 


Ashton-under-Lyne.—The T.C. has accepted the tender ` 
of the Harris Patent Feed Water Filter, Ltd., Manchester, for the 
supply of a Harris-Anderson water purifier for the electricity 
works, and that of Messrs. Mather & Platt for a tank for the well 
pumping plant. 


Burslem.—The T.C. has accepted the ae of Mr. 


E. N. Evans for wiring St. John’s Market for the electric light, at 
£104 178. 


Londen. — PorLAn.— The B.C. has accepted Messrs. 
Geipel & Lange’s tender for provision of plant for the manufacture 
of disinfectant from salt water by electrolysis, at £325. 


ST.'PaNORAs.—The B.C. received the IQUOWIOE tenders for elec- 
tric light cables:— | 


ELECTRIC LIGHT CABLES. 


Lahmeyer Electrical Co. teceptedi £2,279 18 
Western Electric Co. 9,507 16 
British Insulated and Helsby Cables, Td. 
Callender's Cable and Construction Co. 
W. T. Henley's Teeter Works 


X 
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Siemens Bros, & Co. : ; P5 s 2,621 19 
F. A. Glover & Co. s: m da a ve 2,624 7 
The Electrical Co. 24 ; M 2,665 18. 
Johnson & Phillips, Ltd. 2,684 18 
St. Helens Cable Co. 2,702 18 


Two Test PANELS. 


E. F. Moy, Ltd. .. (accepted) £88 0 O0 each 
J. Pitkin & Son.. E ae .. 900 5 6 ,, 
Electrical Co. xs 2s - .. 8000 , 
THREE DISTRIBUTING BOARDS. 
E. F. Moy, Ltd. .. (accepted) £89 5 0 each 
Veritys, Ltd. ; PE .. 815 " , - 
Northcote, Heaver & Co. 92 0 0 ,„ 
Dorman & Smith $n 98 00 , 
British Westinghouse Manufacturing Co. 100 0 0 , 
Edison & Swan United Electric Light Co. 11912 0 ,, 
British Thomson-Honston Co. T , 12 0 0 ,, 
Electric & Ordnance Accessories Co. 175 0 0 


Fork Ligvid CONTROLLING RESISTANCES. 


Dorman & Smith : (accepted) £8 10 0 
Northcote, Heaver & Co. 900 
British Westinghouse Elec. Manufacturing Co. B ae Q " E 


,* ae 


000 ,, 


PADDINGTON.—The Genera] Purposes dm of the B.C. bave 
received the following tenders for putting in fittings, &c., to light 
the Town Hall :— 


Gas Light and Coke Co. is e" .. 4489810 0 
Metropolitan Electric Supply Co. (Recommended) 6396 0 0 


MARYLEBONE.— The B.C. has received the following tenders :— 
STORAGE BATTERIES FOR NORTH STREET AND RATHBONE PLACE SUB-STATIONS. 


E. F. Moy 
Electric & Ordnance Ac cesnories Co. 


Hart Accumulator Co. . £28,490 
Accumulator Industries Co. a 25,400 
Tudor Accumulator Co. 22,446 
D.P. Battery Co.. 18,135 
Chloride Electrical Storage Co. 16,988 
A.B.P. Accumulator Co. pi v x " 16,704 
Electrical Power Storage Co. " (Provisionally accepted) 14,918 


THREE MOTOR-GENERATORS FOR MIDDLESEX HOSPITAL. 
Siemens Bros. & Co. T "TEM ..  «. £789 " 9 
Electrical Construction Co. (Provisionally accepted) 769 0 0 
Lonpon County Councit. — The Highways Committee have 
received tenders as follows from selected firms for the steelwork 
required in connection with the erection of the second portion of 
the power station at Greenwich :— 


E. C. & J. Keay (Recommended) £46,490 
Clayton Son & Co. .. s "t ov 47,726 
J. Westwood & Co. .. 49,461 
Braithwaite & Kirk .. 60,275 
Thames Ironworks Co. 53,189 
Redpath, Brown & Co. 64,660 


Head, Wrightson & Co. 23 vs ex bce 
J. Butler & Co.’s Trustees .. a ak ie 51,891 


Architect's estimate, £48,180. 


The following tenders have been received for the reconstruction 
of the tramways in Vauxhall Bridge Road :— 


J. Mowlem & Co. " r £20,878 
Dick, Kerr & Co. zs ie Be ; 21,448 
J. G. White & Co. .. de IS ou . 21,809 


Engineer's estimate. £19,070. | 
(Continued on page 1019. 
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THE FALKIRK TRAMWAYS. 


THE town of Falkirk is. situated near the eastern end of the 
Firth of Forth, about equidistant from Edinburgh and 
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Fic. 1.— DIAGRAM OF "Tint ROoUTEs. 
Glasgow, in the i 
County of Stirling ; 
it lies in the midst 
of a busy manufac- 
turing centre, which 
is the home of, 
among others, the 
famous Carron Co. 
This fact promises 
well for the pros- 
pects of the Scottish 
Central Electrical 
Power Co., from whose 
new generating station 
at Bonnybridge, power 
for the tramways is 
supplied. The line 
will eventually provide 
communication be- 
tween Falkirk and such 


` 


Fic. 3.— THE BAINSFORD SWING-BRIDGE: CLOSED. 


neighbouring towns as Larbert, Stenhousemuir, Camelon, 
Carron and Grangemouth. | S 

One factor which probably had much effect in postponing 
the commencement of the system, was that it was essential for 
any useful route to cross both the River Carron and the 
Forth and Clyde Canal at two points on each. Of the 
four road bridges originally existing, only one could be 
regarded as fit for tramway traffic without alterations so 
extensive as to amount to rebuilding, and difficulties became 
obvious, it being evidently necessary for a three-cornered 
arrangement to be made between the three interested parties, 
viz., the Tramway Co., the Local Authorities, and the Cale- 
donian Railway, as owners of the canal. Eventually, it was 
arranged that the local authorities should rebuild one of the 
stone bridges over the river (the cost being borne partly by the 
local authorities and partly by the Tramway Co.), and that 
Messrs. Bruce Peebles should construct and erect new swing 


Fic. 29.— THE BAINSFORD SWING-BRIDGE: OPEN. 


bridges over the canal, 
the above-mentioned 
firm being the con- 
tractors for the entire 
scheme. : 
As will be seen from 
the map, fig. 1, the 
route of the tramways 
is a circular one, com- 
prising in all some 7 
miles of track, and an 
extension is proposed to 
. the busy shipping town 
of Grangemouth — a 
new line which would 
undoubtedly add 
greatly to the traffic 
receipts. | 
The construction of 


the track was sublet by - 
F 
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Messrs. Bruce Peebles to Messrs. J. G. White & Co. The gauge 
is 4 ft., the rails (which weigh 90-1b. per yard and conform 
to the British Standard No. 1 section and specification) 
are laid in 45-ft. lengths, on a 6-in. bed of 6 to 1 
concrete. The points, crossings and special work are all 
of Hadfield's manganese steel, the length of the points being 
8 ft. 6 in., and the radius of the sharpest curves 48 ft. The 


Fic. 4.—VIEW OF A STANDARD CAR. 


gradients are on the whole not severe, though they occur at 
frequent points, the worst being a length of 300 ft. of 1 in 
15:5. The track is paved throughout with Whinstone 
setts; its construction generally follows standard tramway 
practice for a moderately dense service. 

The overhead construction is of the bracket-arm type on 
all sections, with the exception of about 2 mile of span wire 


necessary at certain points, are earthed at every fifth pole. 
The trolley wire is as usual divided into -mile sections, the 
section boxes containing the usual switeh and fuse 
equipment. 

The car-shed is situated between Larbert and Camelon, it 
has six tracks and at present accommodates 18 cars, though 
there is room for more. The usual inspection pits are pro- 


Fia. 5.—THE CaAn-SHEps. 


vided beneath four of the tracks, and there are also separate 
paint and repair shops, offices, &c. The sub-station, from 
which the system is supplied, adjoins the car-shed. | 
The 18 cars are of the single truck double-deck type 
without roof covers ; one is seen in fig. 4. The electrical 
equipment was supplied by Messrs. Bruce Peebles & Co., 
Ltd., and includes their most recent type of motors and 


Fic. 6.—' THE INTERIOR OF THE SUB-STATION, SHOWING THE PEEBLES-LA COUR Motor CONVERTERS, 


supported in part by poles and in part by rosettes; there is 
no centre pole construction. "The side poles which are in 
four weights, stand 24 ft. high from the ground, the length 
of bracket arm varying from 8 to 16 ft. 

The trolley wire is of copper, 4/0 section, suspended in 
flexible bow springs. The ears are of the ordinary grooved 
type, and .Nicholson's patent mechanical and trailing 
frogs are used at the points and crossing. Guard’ wires, 


controllers, The motors as usual have cast-steel cases, 


divided horizontally. The armatures are of standard 
ventilated construction. The brushes are held in box 
type holders, and a positive means of adjustment is 
provided. The bearing housings are separate castings, 
and are not included in either upper or lower field frame, 
an arrangement pioneered by Messrs. Bruce Peebles, which 
is found most convenient in the car-shed. The lubrication 


Oe td eel M 


Vol. 57. No. 1,465, Decemper 22,190.]] THE ELIC 


TRICAL REVIEW. 


1017 


of the armature bearings also signalises a departure from power being transmitted to the bridge by means of a wire 
old-fashioned practice, being of the oil-ring type, the ring 
being of special form, and a check being}fitted above} it-to 


pot eee 


rope running over guide pulleys. 


Asa stand-by, in case of 


necessity, the motor can be thrown out of gear and the winch 


i — FALKIRK & DISTRICT ELECTRIC TRAMWAYS — 


Mi EE 


Fic, 7:—Dracram OF ELECTRICAL CONNECTIONS OF THE BAINSFORD AND CAMELON SWING BRIDGES. 


prevent violent chattering when passing over points, &c. 


Ordinary pad lubrication is used for the axle bearings. 


The 


motors are rated at 30 H.P., and the efficiency with gears, 
exceeds 80 per cent. at all loads between one-third load and 


25 per cent. over- 
load. 

The controllers 
are of the magnetic 
blow-out type, hav- 
ing four series, four 
parallel and six 
brake notches, 
arranged for series- 
parallel : control. 
Hand and rheo- 
static brakes are 
fitted to all cars, 
track brakes not 
being necessary 
in view of the 
easy gradients. 
The lifeguards 
are of Hudson- 
Bowring make, 


and the trolley- 
heads of the swivel- 
ling type. 
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The power supply for the tramways is obtained from the 
Bonnybridge Station of; the Scottish Central Electric Power 
Co., recently erected and equipped throughout by Messrs. Bruce 


Peebles. It is transmitted at 3,300 
volts two-phase, 50 periods, to a sub- 
station, the interior of which is 
shown in fig. 6, and which adjoins 
the car-shed. The sub-station equip- 
ment includes a H.T. incoming feeder ; 
a switchboard, combined with which 
are two panels for the control of the n.T. 
side of the two Peebles-La Cour motor- 
converters, These converters, which 
were described in the ELECTRICAL 
Review, of November 24th, 1905, are 
each of 200-kw. nominal capacity, 
but each can readily take an over- 
load of 100 per cent. for short periods, 
so that at present one set can take the 
tramway load. 

The sub-station equipment also in- 
cludes negative boosters, and, of course, 
a low-tension switchboard; there is 
no battery. | 

Perhaps the items of most interest 
are the two electrically operated swing 
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operated by hand. 
The bridges turn on 
a circular roller path, 
being pulled round 
by the wire rope. 
They can be opened or 
closed completely, in 
40 secs. 

The arrangements 
for the overhead elec- 
trical equipment are 
clearly shown on the 
accompanying diagram 
(fig. 7), from which 
it will be seen that the 
trolley wire is divided 
into three sections— 
viz., two lengths of 100 
yards on either side, 
and the short length 
on the bridge. These 


sections are independently fed from the switchboard in the 
motor house. Four poles are erected on the bridge, two at 
each end, while corresponding poles are fixed on the bank. 
These poles support girders, as shown in the illustration, 
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Fic. 8.—' THE CaNAL BRIDGE AT CAMELON: OPEN. 


total length of line between s and R. 


which take the 
place of the 
ordinary span wire, 
and also serve to 


support the me- 
chanical device, 
J, for aligning 


the overhead line. 
The trolley wire 
is run back a dis- 
tance of about 
50 yards from the 
bank as single wire, 
and then branches 
off into double line 
at the frogs marked 
x, and x, 
Section insulators, 
s and R, are placed 
beyond the | frogs 
. 100 yards on either 
side of the bridge, 
thus isolating the 
The three lengths of 


line thus isolated from the rest of the system are fed at the 
points M, N, O; M and N feeding the lengths from the section 


bridges at Bainsford and Camelon respectively, illustrated in 


figs. 2, 8, 8 and 9. | 


Each bridge is operated by a motor-driven winch, the 


Fic. 9.— Tur CAMELON BRIDGE: 


CLOSED. 


insulator to the bridge, whilst o feeds the line on the bridge. 
These feeder points are connected to a single-pole double- 


throw switch in the motor house. 


To the top contact of 
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this switch the three feeders above mentioned are connected, 

whilst the bottom contact feeds the bridge-operating motor, 

and the switch centre is connected to a positive feeder. 
When it is desired to turn the bridge, theswitch is thrown 


SHOTLEY NAVAL TRAINING ScHooL: THE ELECTRIC LIGHTING 
STATION. 


to the lower posi- 
tion, . cutting — off 
current from the 
overhead wire be- 
tween section insu- 
latorss and n. Auto- 
matically - operated 
gates are also pro- 
vided at either end 
of the bridge, and 
theseare interlocked 
with catch points 
some 20 yards back, 
go that a car run- 
ning by momentum 
with disabled brakes 
would be derailed. 
It will be seen that 
for a car to run into 
the canal is a phy- 
gical impossibility. 

Systems of swing- 
bridge operation are 
fairly numerous in 
connection with 
trolley tramways, 
and our readers will, no doubt, study 
with interest the ingenious arrangement 
adopted by Messrs. Bruce Peebles. In 
conclusion, we may say that Messrs. 
Harper Bros. were the consulting engi- 
neers for the scheme, with Mr. A. A. 
Campbell Swinton as electrical adviser. 
Messrs. Bramwell & Harris were the 
consulting engineers for the sub-station 
equipment, and Mr. R. D. Munro acted 
in a similar capacity for the bridge-work. 


THE ELECTRICAL PLANT AT 
THE SHOTLEY NAVAL 
TRAINING SCHOOL. 


THE maintenance of sea power is the 
keystone of our national policy, and 
although there are many yards for 
building ships, there is only one establish- 
ment at present for training the future 
seamen. This is the recently opened 
Royal Naval Training Establishment, 
at Shotley Point, Harwich, where ac- 
commodation is provided for 1,600 boys 
with the necessary complement of seamen, marines, officers 
and instructors. ‘There is also a naval hospital with a staff lof 
surgeons, male nurses and nursing sisters. 

The site covers about 40 acres of ground on the point of 


VIEW OF TIIE GENERATING PLANT, SUOTLEY, 


land between the mouths of the Orwell and the Stour, one 
of the most bracing spots on the east coast. 

There are 32 separate dormitories for 50 boys each, and 
instruction class rooms are provided, where, in addition to an 
elementary English training—seamanship, gunnery, torpedo 
work and the rudiments of mechanical and electrical 
engineering are taught. 

A large recreation field, which is also used for drill 
purposes, and an open-air gymnasium are provided. A 
covered gymnasium, a dining hall, and swimming bath are 
beng constructed. 

Separate buildings are provided for the ward room 
officers, seamen, marines, &c., with the necessary stores and 
offices. 

The establishment is officially known as H.M.S. Ganges 
from the fine old wooden line-of-battle ship anchored in the 
river, which was for many years used as a training ship and 
from which the boys have now migrated to the roomy and 
comfortable quarters on shore. 

The future British seaman is, in fact, well fed, comfortably 
lodged and educated, and even paid a small salary, and his 
headquarters compares most favourably with any public 
school. Our 
readers, however, 
will be most inter- 
ested in the electric 
lighting installa- 
tion, which consists 
of five 50-H.P. 
Gardner oil engines, 
each driving a 
“ Westminster " 
dynamo generating 
current at 220 volts 
pressure. . The en- 
gines are started by 
compressed -air; a. 
motor-driven air 
compressor and & 
reservoir for a 
working pressure of 
120 lb. per sq. in. 
being provided. 
The reservoir 
when charged 
will start all 
five engines if. 
necessary _ without 
recharging. 


THE SWITCHBOARD: SHOTLEY NAVAL SCHOOL. 


A battery of 125 Pritchetts & Gold cells (500 ampere- 
hour size) is installed for supplying energy during the 
hours of light load, and is charged through a booster. A. 
pair of small motor-driven centrifugal pumps circulate the 
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cooling water round the engine jackets, the water being 
re-cooled by passing it through a long pipe in a cooling 
pond outside the engine room before its return to the 
pumps. 

The switchboard is constructed of marble panels in an 
angle stecl frame, with neat brass moulding. It contains 
five dynamo panels, each fitted’ with ammeter, maximum 
and reverse automatic cut-out, quick-break switch, watt- 
meter, field regulator and switch fuse; one battery panel 
with 20-way regulating switches and the usual instruments ; 
one booster panel with motor starting switch, field regulating 
switch, automatic cut-out, ammeter and fuses, and also panels 
for eight feeders with ammeter and D.P. switch fuses for each. 
There are three illuminated dial voltmeters, one for line 
pressure, one for paralleling and one for the battery. The 
two-wire distributing system consists of eight paper-insulated 
and lead-covered feeders laid solid in earthenware troughs, 
filled with bitumen and covered with hard glazed tiles. 
The service cables are vulcanised rubber insulated, lead- 
covered and armoured, and are laid direct in the ground ; 
these are all of Messrs. Callender’s make. The wiring of the 
buildings, outside and police lighting, is carried out on the 
jointless system, the wires being looped into the switches and 
fittings, and each circuit terminating at a D.P. fuse and con- 
trolling switch. The wires throughout are enclosed in solid 
drawn steel tube with screwed joints, the whole of the 
tubing being fixed in position and the wires afterwards 
drawn in. The total number of lights is close on 3,000. 

The guaranteed oil consumption of the generating plant 
was *95 pint per Board of Trade unit, and on test this was 
not exceeded. The oil used is refined Russian, costing 5d. 
per gallon ; the fuel cost thus works out at ‘6d. per Board of 
Trade unit generated. 

The governing is remarkably good. The guarantee was 
that on suddenly removing the load, the speed should not 
rise more than 10 per cent.; on test, however, the actual rise 
was only 2 per cent. 

The engines are of the horizontal type, with a single heavy 
i Sl The complete installation has been carried out by 
the Westminster Engineering Co., Ltd., of Victoria Road, 
Willesden Junction, under the supervision of Messrs. Preece 
and Cardew, the consulting engineers to. the Admiralty, the 
dynamos, booster, motors, switchboard and other details of the 
electrical equipment being of the Westminster Engineering 
Co.'s own make. zs | 


CONTRACTS CLOSED. 


———— — 


(Concluded from page 1014.) 


Cape Town.—The following tenders were received for 
electric lighting at Messrs. Cleghorn & Harris’s premises, to the 
specification of Mr. Clifford Jones :— 


Windows. Arcs. 
Messrs. Koch & Dixie .. . (accepted) £276 0 0 £52 0 O0 
Messrs. Green & Trevett x vs 298 10 0 48 9 6 
Messrs. Govey & Co. .. "T i : 3904 10 0 50 0 0 
Clyde Engineering Co. .. EN x Vx 350 0 0 80 0 0 


The work comprised 210 window brackets and wiring for 10 arcs. 


Clacton-on-Sea.—The battery referred to last week as 
being ordered from the D.P. Battery Co., Ltd., will consist of 250 
cella of their Lumford station type, 13 plates. 


 Croydon.—The T.C. has accepted the tender of the 
British Thomson-Houston Co., Ltd., for the supply of a three- 
machine motor-generator, at £4,450. 


Dundee.—The Ferbeck Chimney Construction Co., of 
Finsbury Pavement House, E.C., has secured the contract for the 
erection of the chimney shaft (constructed on the company's patent 
system) for the Dundee-Monifieth tramway power station. 


Mexborough.—4A contract for 16 double-deck car bodies 
for Mexborough (National Electrie Construction Co.) has been 
placed with the Brush Electrical Engineering Co., Ltd. 


War Office.—The Haste Pump Co., Ltd., have received 
orders from the War Office for three sets of surface condensing 
plant of.the counter-current type, including Edwards patent air 
pumps; also a separate contract for a large direct-acting steam 


pumping enginc. 


'" Christmas Dance.—The members of the Roberteo Social 
Club are having a Grand Christmas Dance on Saturday, D cember 
30th, at Brook Green ^Vorks. | BN: 


FORTHCOMING EVENTS. 


Te-day's ‘Events (Friday, December 22nd).—At 7.80 p.m. I.E.E. (Manchester 
Students). Mr. W. T. Massey on “The Manufacture of Electric 


Cables.” 


ani MÀ MÀ ——€ÀÀ ee 


A Merry Christmas.—The ErnECrRiCAL Review wishes 
everybody electrical the Compliments of the Season. MP 


Ten Little Gas Lamps.—In congratulating our young 
contemporary the Tyneside Electrical Pioneer—the monthly organ 
of the Newcastle-upon-Tyne Electric Supply Co., Ltd.—upon its 
excellent Christmas number, we quote therefrom one of its 
amusing “Christmas Jingles” on a topic that has pressed its way 
to the fore of late :— 

TEN little street lamps burning in a line,— 
Wind blew a mantle off, and then there were nine. 


Nine little mantles glowing very late,— 
Drunk clasped a lamp post, and then there were eight. 


EricHT little gas lamps looking up to heaven,— | 
Bobby sneezed upon his beat, and then there were scven. 


SEVEN little gas lamps rather in a fix, — 
Water in the gas pipe-—-and then there were six. 


Six little stray lamps tried to look alive, -- 

One overstrained itself, and then there were five. | 
Five sickly gas lamps! Town Surveyor swore,— 
One mantle trembled, and then there were four. 


Four winking gas lamps, shabby as could be,— 
Boy shied a pebble, and then there were three. 


THREE little gas jets looking rather blue,— 
Gent. slipped upon the kerb, and then there were two. 


Two little mantles completely overdone,— 
One failed its warranty, and then there was one. 


ONE little gas lamp burning all alone,— 
Gas main exploded, and then there was— 


Electric light all along the-street, supplied by the 
County of Durham Electrical Power Distribution 
Co., Ltd. 


There is a good deal of interesting chatty matter in the}Pioncer, 
which will educate the public for whom it is intended, in regard to 
electric lighting and driving, but the coloured frontispiece repre- 
senting an interesting stage in “A Christmas Story” told after 
dinner in the effective light and cosy warmth of an electric 
radiator, is the chief attraction of this particular issue. 


National Electrical Manufacturers’ Association 
(Ine.). — At a meeting of the Association on the 4th inst., 
there was a general] discussion of the matter of the increased price 
of raw material, and it was resolved that as from the 11th inst. 
the manufacturers should make a minimum advance of 5 per cent. 
on their present home and export net prices (i.e., 5 per cent. on the 
net). 

re a meeting of conduit tube manufacturers held on Monday, 
it was unanimously decided, owing to the rise in the price of raw 
material, to raisc prices 5 per cent. on the net, as from Decem- 
ber 20th. 


What is an Electrical Engineer ?—The Standard 
recently, under the heading “What is Whisky ?” reported the 
hearing of an action which has prompted the heading of this note, 


` for amongst the witnesses was Mr. F. L. Rawson. We are accustomed 


to find electrical engineers acting in all kinds of capacities—for 
instance, the Electrical Engineers (R.E.),Vols. have lately been 
acting as a sort of “ first aid” to broken down railway stations— 
but this is the very first intimation we have had that they were 
experts in whigky. We should never have suspected it. 


The Exhibition Presentations.—4At the Electro- 
Harmonic Smoking Concert on Friday evening last, the presenta- 
tion of the Olympian Exhibition souvenirs to the members of the 
Executive Committee of. that very successful undertaking took 
place in the interval. Mr. John Gavey, C.B., the chairman, in hand- 
ing over the souvenirs, of which a list is given on p. 1020, remarked 
that the exhibition had undoubtedly been a success from every 
point of view. The publie were pleased ; the exhibitors were 
likewise well satisfied with the result, and the Executive Com- 
mittee were pleased also, particularly because of the successful 
financial issue which had resulted in & substantial return of their 
payments to the exhibitors, the sum of £250 being handed over 
to the Institution of Electrical Engineers Benevolent Fund, and a 
considerable sum to the newly-established Electrical Trades 
Benevolent Fund of the National Electrical Manufacturers’ 
Association. Mr. E. Cunliffe-Owen, C.M.G., chairman of the 
Executive Committee, in acknowledging the presentations on 
behalf,of himself, the vice-chairman (Mr. C. 8. Northcote), and their 
co-workers, said that words failed him to express adequately his 


own,gt&titude for the honour thus bestowed upon him ; aid in 


-— 
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such a remark he was voicing the sentiments of his colleagues. The 
success of the exhibition was due to all parties having pulled well 
together—with such unanimous co-operation failure could not have 
ha ed. Among the many other excellent results of the 
exhibition was the creation of a spirit of friendliness and good 
. feeling among those connected with the electrical trades. . 
It will be remembered that the committee was constituted as 
follows :— 


(a) Exhibitors belonging to the N.E.M.A. .. 5 members. 
(b) Exhibitors not belonging to the N.E.M.A. ... 5 
(c) Electric supply undertakings he e. 4 » 
(d) Incorporated Municipal Electrical Association 1 

(c) National Electrical Contractors’ Association 1 


Total ... v ai ... 16 members. 


The idea of presenting the members of the Committee with 
souvenirs originated with some of the exhibitors, and at their 
request the five weekly electrical papers exhibiting at Olympia 
took the matter up, as they formed a small class distinot from the 
trade exhibitors, and it was felt that they were well suited to act 
as an informal committee to carry out the common wish. Con- 
tributions were limited to a small uniform sum from each ex- 
hibitor, the desire being to make the gifts an expression of general 
appreciation, and not a material return for services freely rendered. 
The manner in which the exhibitors supported the fund was 
most gratifying, and the subscribers, who numbered 127 in all, 
included the great majority of them. The names of the sub- 
scribing firms appear on page 57 of our advertisements this weck. 

The following is a list of the committee (including the secretary) 
with the gifts which were awarded to each. Each of the souvenirs 
bears the initials of the recipient, and also the following :— 


1905 
Olyinpia 
E.E. 


E CHAIRMAN. 
E. Cunliffe-Owen, C.M.G., gold chronograph, non-magnetisable 
(supplied by Messrs. S. Smith & Son, Ltd.) 
DEPUTY-CHAIRMAN, 


C. S. Northcote (Veritys, Limited) gold combination match-box 
and sovereign purse. 


OBDINARY MEMBERS, 
S. W. Baynes (St. Pancras Borough Council) ] 
H. Bevis (General Electric Co.) 
O. H. Bishop (Edieon & Swan United Electric 
Light Co., Ltd.) 
H. W. Butler (Electrical Power Storage Co., Ltd.) 
Sidney T. Dobson (St. James & Pall Mall Electric 
Light Co., Ltd.) t 
J. E. Edgecombe (Kingston-on-Thames Borough 


Council and President of Incorporated 
* Municipal Electrical Association) Gold 
T. C. Elder (Brush Electrical Engineering Co., Ltd.) Match 
Frank Gill (National Telephone Co.) S 
J. E. Kingsbury (Western Electric Co.) Boxes 


H. Oppenheimer (International Electric Co.) 
W. L. Pakenham (Crompton & Co., Ltd.) 
W. H. Patchell (Charing Cross, West End & City 
Electricity Supply Co., Ltd.) 
Roland S. Portheim (Bruce Peebles & Co., Ltd.) 
W. R. Rawlings (National Electrical Contractors’ 
Association) 
SECRETARY. 
Walter Davenport 


Institution and Lecture — Notes. — BIRMINGHAM 
ASSOCIATION OF MECHANICAL ENGINEERS.—On the 14th inst. a 
paper was read by Mr. J. D. Bailie, of Leeds, on “The Parsons 
Steam Turbine." 

LIVERPOOL ENGINEERING SocrETY.—On 13th inst. Mr. P. Barrett 
Coulston read a paper on “ The Use of Electric Power in Collieries.” 

Dick, KERR ENGINEERING SocikeTy.—On Saturday last the 
members of the Dick, Kerr Engineering Society held their first 
social evening. The entertainment took the form of a smoking 
concert, all the songs being rendered by members of the society. 
The evening was an entire success, and was thoroughly enjoyed by 
all present. Mr. Cox, of the testing department, was in the chair. 

SOCIETY OF ENGINEERS.—The fifty-first annual general meeting 
was held on Monday, December 11th, at Westminster. The chair 
was occupied by Mr. Nicholas J. West, President. The following 
gentlemen were duly elected by ballot, as the council and officers 


Ld 


for 1906, viz. :—4As President, Mr. Maurice Wilson; as Vice-Presi- - 


dents, Messrs. Richard St. George Moore, Joseph William Wilson, 
and William Henry Holttum ; Honorary Secretary and Treasurer, 
Mr. David Butler Butler. The following premiums have been 
awarded by the Council for papers read during the past session, 
viz.:—The President's Gold Medal to Mr. Sherard Cowper-Coles 
for his paper on “The Metallic Preservation and Ornamentation of 
Iron and Steel Surfaces”; and a Society's Premium of Books to 
Mr. William Pollard Digby for his paper on “Statistics of British 
and American Rolling Stock." 

IRON AND STEEL IssTITUTE.— The Times says that the Council 
of this Institute have arranged that the annual general meeting 
shall be held in London on May 10th and 11th, 1906. In place of 
the usual autumn meeting, a joint meeting with the American 
Institute of Minirg Engincers will te held in Lendon on July 23rd 
to 2&th. It is intended during the week following to give the 
ao visitors an opportunity of sceing scme of the ironmaking 

istricts, i | s ; 
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At the meeting of the Manchester Geol and Mining 
Society last week, Mr. G. J. Hooghwinkel contributed a paper on 
“The Generation of Electricity by the Waste Gases from Modern 


Coke Ovens." . 

Last week at the Nottingham Guild of Mechanical and Electrical 
Engineers, a lecture on “ Electric Cables: Their Manufacture and 
hase by given by Mr. G. Preece (of Messrs. W. T. Glover and 
Co., Ju 

INSTITUTION OF MECHANICAL ENGINEERS.—-On Friday last a paper 
on “The Behaviour of Materials of Construction under Pure 
Shear" was read by Mr. E. G. Izod. The paper embodied the 
results of tests carried out at University College Engineering 
Laboratory on the more commonly used materials. There appeared 
to be no constant relation between ultimate eae stress and 
ultimate tensile stress. Some of the results were as follows :—Cast- 
iron, tension, 13°7 tons per sq. in., shear, 16°1 tons; cast phosphor- 
bronze, tension, 13:4, shear, 17°2; gun-metal, 12:1 and 12°5; yellow 
brass, 7°5 and 9°4; delta metal, 47°3 and 24°2; aluminium, 6°4 and 
4°5; wrought-iron bar, 26:0 arid 19°4; mild steel plate, 26°9 and 21; 
Swedish crucible steel, 56:3 and 36°6 tons per eq. in. 

Before the Sheffield Society of Architects and Surveyors last 
week Mr. S. E. Fedden, A.M.LC.E., chief of the Sheffield Cor- 
poration Electric Supply Department, delivered a lecture on “The 
Uses of Electricity in Modern Buildings.” i 


Engineering Employment. — The Amalgamated 
Society of Engineers reports continued improvement in the con- 
dition of trade so far as its members are affected. “ The figures this 
month (November) are again of a satisfactory nature, the member- 
ship now reaching 98,643, and the unemployed having been rednced 
to 3,146, the number on sick benefit being 2,386, and the number 
on superannuation 5,058." The London district, however, reports 
continued depression in the eastern portion, with slight improve- 


ment in the north, south and west. 


Municipal Wiring at Sheffield.—The protest of the 
Chamber of Commerce on this matter (see ELECTRICAL REVIEW, 
p. 956) came before the City Council on 13th inst, when 
Alderman Styring proposed that it be referred to the Electric 
Light Committee. He complained that the Council of the Chamber 
of Commerce had received a deputation of traders hostile to the 
Corporation, and passed a condemnatory resolution after hearing a 
one-sided statement. The department referred to was necessarily 
purchased by the Corporation as an integral part of the electric 
light undertaking, and cost about £40,000. He did not think the 
electrical traders’ claim that it should be given up would receive 
any serious attention at the hands of the Council or of tbe public. 
The traders had been received hy the Electric Light Committee, 
and had been asked to show any single instance in which they 
thought the Corporation had unduly competed with them in carry- 
ing on electrical business; and they had absolutely failed to do 
anything of the sort. The Committee only did wiring and fitting 
for persons who were customers, or were intending to become 
customers. They did not enter into open competition for electrical 
work. The resolution was carried. 


Fatality.—A Belfast paper reporte that an ironturner 
named John Smith met his death at the Belfast electric light 
station on 12th inst. It seems that Smith was engaged on a scaffold- 
ing at work in connection with the construction of additional accom- 
modation rendered necessary owing to the introduction of the elec- 
tric trams. Deceased got into one of the buckets of the coal convey- 
ing plant, when & man working above shouted to him to get out. 
In attempting to do so, he overbalanced himself, and fellto the 
ground, a distance of nearly 50 ft. When picked up he was in an 
unconscious condition. His injuries proved fatal. 


Gas.— Death from gas poisoning” was the verdict 
returned at an inquest held the other day on Jane Northage, age 73, 
who lived at Waterloo Street, Bangor. She was found in bed, 
having been asphyxiated by gas, which escaped from the Cor- 
poration main. 


North Wales Power Scheme.—With reference to our 
recent article on this undertaking, we are informed that the last 
sentence is incorrect ; Mr. Obornyak was in the employ of Messrs. 
Bruce Peebles & Co., who made and erected the whole of the elec- 
trical plant, Messrs. Ganz & Co. having nothing to do with the 
contract. Mr. Obornyak did not supervise the work, Mr. W. V. 


Waite being resident engineer, and Mr. A. W. Beuttell chief 
assistant. 


Price Advance of Austrian Electrical Machinery.— 
The Austro-Hungarian electrical firms have decided to advance as 
from January 1st the prices of electrical machinery and materials 
by 10 per cent. The increase has been prompted by the constantly 
growing prices of raw materials, which render impossible the 
further maintenance of the depressed prices already in existence. 
At a conference held in Vienna on the 11th inst., it was mentioned 
that since the beginning of 1904 copper wire had advanced by 
40 per cent., and copper sheets by over 25 per cent., whilst large 
increases had also taken place in reference to iron, brass, rubber, 
ebonite and lead. The Austrian firms explain that in raising 
prices they are only following the example sct them by the elec- 
trical engineering firms in Germany a few months ago. The con- 
ference which decided upon the increase was attended by repre- 
sentatives of the Austrian and Hungarian Siemens-Schuckert 
Works, Ganz & Co., the Union Electricity Co., the United Elec- 
tricity Co., Fr. Krizik, Kolben & Co., the Vienna Electrical 
Industry Co., Pickler & Co., the Weiz Co., and. Bartelmus, Donat 
and Co., of Brunn. These are the largest firms in Austria- 
Hungary. i 
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Poleforcia— What is it )—How many of our read 
can answer this question ? And how many recollect how we took 
upon ourselves, as a public duty, to expose the fallacy which it 
connotes? A profitiess task, it is true, and one which led to an 
action for libel. How we won that action will be found recorded 
on pp. 710—712 of our issue for November lst, 1001. Never- 
theless, the indefatigable Mr. Pole, whose pertinacity would 
bo above praise in & bettor cause, continues to extol the 
virtues of his multiple energising momentum engine, and has 
even succeeded in obtaining the support of a gentleman 
whose name is on the list of members of the Institution of 
Civil Engineers, 88 wel as that of one who uses the 
sacred symbols M.LC.E., but is unknown to the Institution. Once 

, again, what is Poleforcia? In the words of the inventor (of that 
_ mysterious Shibboleth) it is “the new power,” “the mechanically 
made power,” “the momentum of several fly-wheels.” Let us 
jain. Mr. B. C. Pole mounts a series of small engines opposite 

a series of heavy fly-wheels, with ratchet gearing 80 arranged that 
each tly-wheel is alternately coupled to a coun ershaft and to an 
engine. Only one fly-wheel is coupled to the shaft at a time, while 
all the rest are being accelerated by their respective engines. Each 
fiy-wheel in succession, when it reaches full speed, i8 uncoupled from 
the engine, and coupled to the shaft. If there are n engines and 


fly-wheels, each fly-wheel is driven by an engine for moe and is 


coupled to the countershaft for of the time occupied in one 
complete cycle or series of complete cycles. 

Thus, in reality, there are n - 1 engines constantly at work 
storing up energy in the fly-wheels, which periodically discharge it 
into the shaft in succession. The speed of the shaft necessarily 
fluctuates between a maximum and a minimum value n times in à 
complete cycle. The resultant effect is simply that of 7 — 1 
engines coupled to the shaft through a most barbarous type of 
gearing, hunting all the time, and wasting a large proportion of 
their power in friction. 

An electrical analogue may be found in, say, five storage 
batteries, each charged for four minutes at 100 amperes by a 
separate steam dynamo, and discharged for one minute at, say, 
360 amperes, into a common set of bus-bars, with a fearful array of 
automatic interlocked switches which ensure the coupling of only 
one battery to the bars while the other four are put to charge. The 
idea of coupling four of the dynamos direct to the. bus-bars, and 
dispensing with the batteries and the fifth dynamo, to say nothing 
of the switchgear, is obvious. 

We suggested that Mr. Pole would do better to dispense with his 
wheels, thus saving friction losses. But he says that he puts in 10 H.P. 
and gets out 30! Clearly, if this is so, when his machine is driving 4 


dynamo, he need only substitute a set of motors for his engines and . 


couple them to the dynamo. Then he can save all his coal, and have a 
margin of power for electric lighting or any other purpose. If he 
will do this, we will be the first to pay homage to him as a genius 
of the first water— more gifted even than his predecessor, the illus- 
trious Keely, of motor fame. 
know how it is worked. 


Appointments Vacant. — General clerk for the 
Cheltenham and District Light Railway Co. ; switchboard attendant 
for Coventry (£50) ; switchboard attendant for Wrexham (258.). 


Some Properties of Electrolytic Hydrogen —À 
recent number of The Analyst contains & “ preliminary note" on 
the reducing action of hydrogen, by Messrs. A. C. Chapman and 
H. D. Law. The matter in question is, perhaps, mainly of chemical, 
rather than electrical, interest, being based on certain anomalies in 
what is known as the Marsh-Berzelius test for arsenic. When this 
test is employed, hy drogen formed at the surface of a platinum 
cathode in the electrolytic method fails to reduce arsenates (and so 
to give the indications sought by the investigator). In the zinc 
method, where that metal is decomposed in dilute sulphuric acid in 
presence of a material suspected to contain some arsenic compound, 
quite different results are obtained when different samples of zinc 
are used. The explanation is electrolytic. 
electrode is placed in a solution of zinc sulphate, there is a tendency 
for the deposition of zinc; but when a rod of zinc i8 immersed in 
dilute sulphuric acid, there is à tendency for the metal to pass into 
solution. In the latter case, hydrogen is only liberated when the 
solution tension of the zinc is greater than that of hydrogen. The 
solution tension of hydrogen is about 1 volt, that of zinc about 1°7 
volts. The" retaining ” effect, however, which every metal exerts 
on the hydrogen formed at its surface, renders it necessary that a 
potential far in excess of that of the hydrogen electrode shall be 
present before any hydrogen can be obtained in the free state. In 
the case of zinc, this excess or “ super-tension " is about 0°7 volt; 
and so little or no hydrogen is evolved when pure zinc is immersed 
in sulphuric acid. Other metals have lower supertensions, platinum 
and iron, for example; and when they are present as coatings on, 
or as impurities in, the zinc, gas comes off freely at a lower poten- 
Sometimes, indeed, the potential and consequent “ activity ” 
of the hydrogen is so far reduced that it is no longer capable of 
reducing certain compounds, ¢.g., some of the compounds of arsen ic 
which may be present in the substance undergoing the Marsh- 
Berzelius test. ‘The authors have found that palladium, platinum, 
copper, nickel, cobalt, silver, and iron all render zinc “ insensitive ” 
in the test under consideration by unduly lowering the potential of 
the nascent gas ; whereas cadmium, lead, and tin, metals of high 
supertensions, have no such effect. In fact, a sample of zinc 
originally sensitive may be rendered insensitive by a deposition of 
any of the- former metals upon its sur ; and an insensitive 
aample.rendered sbnsitive by an application of one of the latter. 


When a hydrogen . 


The British Electrical. Friendly Society. — The 
fourth annual meeting of the British El y Society 
was held on Monday, December 11th, 1905, at Essox Hall, Essex 
Street, Strand, W.C. There were 40 ar present, representing 
branches in all parts of the kingdom. 

Bond) in moving the adoption of the report and accounts pointed 
out that membership had increased from 1,950 to 2,142, income 
from £3,574 to £3,718, and expenditure had decreased from £3,936 
to £3,266, a most satisfactory state of affairs. Sick pay claims 
amounted to £1,887 12s. 6d., as compared with £2,044 2s. 10d. for 
the previous year. The available assets of the society now amounted 
to £1,260. In the discussion which followed several delegates sug- 
gested considerable extensions of the society's operations, matters 
which the chairman said would probably be dealt with during the 
year by the central committee. After the meeting the delegates 
were entertained at the Coliseum and supper. 


——— 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to "rd readers of the 


ELEOTBICAL REVIEW posted as to their 


Central Station Engineers.— Another presentation 
was made on Friday to Mr. A. H. SEABROOK, late electrical engi- 
neer at Barking, the members and officials of the U.D.C. presenting 
him with a gold keyless English lever watch. The principal users 
of current for power and light also gave him a silver-mounted 
spirit tantalus in appreciation of his services. 

The Johannesburg Electric Light and Power Committee are recom- 
mending the Council to appoint a successor to Mr. Coverenton, 
lately resigned distribution engineer, at & salary of £840 per year. 

Mr. A. T. Coo»ER, who has been managing engineer to the 
Reading Electric Supply Co., Ltd., for the past eight years, leaves 
England on 23rd ins. to take up the post of chief electrical 
engineer to the Bombay Electric Co., Ltd. Mr. Cooper's successor 
at Reading is Mr. E. ROWLAND HiLL, who has been chief engineer 
to the Harrow Electric Co. 

Mr. James P. KEMP, AM.LE.E., is vacating the position of 
assistant engineer to Messrs. Kennedy & Jenkin (on the Mersey 
Railway) to take up that of resident engineer, Summer Lane Elec- 
tricity Works, Birmingham. He commences his new duties on 
January 1st next. 

Mr. J. W. Lowe, charge enginecr at Pontypridd lighting and 
tramway power station, has been appointed to a similar position 
at Wigan, and, as a token of the esteem in which he was held, the 
employés of the department have presented him with a non- 
magnetic watch and a pipe. The presentation was made on 13th 
inst. by Mr. Teasdel, the engineer and manager. 

Mr. Henny JosEPH has resigned the position of resident engineer 
to the Folkestone Electricity Supply Co., he having been appointed 
engineer and manager to the Melton Mowbray Electric Light Co. 

Mr. G. CLEMENT MILNES, of the Sandycroft Foundry Co., 
Chester, has been appointed switchboard attendant at the Lancaster 
Corporation Electricity Works. - , 

From the “ Engineer and Staff of the Electricity Department, 
Leek Urban District Council,” we have received Christmas greet- 


" ings—the card by which they are conveyed having 8 group photo- 


graph of the chief and his staff. - ` 
It is reported that’ Mr. RICHARDSON, the electrical engineer for 
Dundee, has declined the offer he received of a post with a private 
firm in England, at a salary of £700. 
The Brighton borough electrical engineer has recommended the 
T.C. to make the following appointments to the permanent staff at 
the Southwick power house .—Mr. SHABPE, construction superin- 
tendent and clerk of the works, to be guperintendent, at £5 per 


week ; and Mr. G. CLAUGHTON, assistant guperintendent, at £4 10s. 
per week. | 


Tramway Officials.—We learn that the Municipality of 
Johannesburg, has appointed Mr. J. Foster as car-shed guperinh- | 
tendent. 

Mr. PERCY PAUL GUTTEBIDGE was presented by the Gloucester 
Corporation Light Railway staff with a service of silver-mounted 
cutlery on the occasion of his appointment as cashier and accountant 
to the Wakefield and District Light Railways Co. In making the 
presentation, Chief Inspector Stephens referred to the high respect 
each member of the staff had for Mr. Gutteridge. 

The Electricity and Tramways Committee of the Blackburn 
Corporation have appointed Mr. J. H. CowELL sole manager of the 
tramway undertaking, at £5 per week. Mr. L. JouwsTON, of 
Blackburn, has been appointed general manager of the tramways 
in Gloucester. | 


General.—Mr. W. A. CHAMEN, who came from Glasgow, 
where he was city electrical engineer, to join Messrs. Bramwell and 
Harris, consulting engineers, in London, has now been appointed 
manager of the South Wales Electrical Power Distribution Co., 
Ltd., Mr. Hinr having resigned. 

Mr. J. A. GissoN, who has been in England for the last six 

months, chiefly in connection with the electric plant for tbe Kim- 
berley Tramways, proposes to leave England on his return to South 
Africa on 20th prox. in the Dover Castle. Mr. Gibson hopes to be 
back in England some time in the course of the summer. 
. Mr. Q. H. Oswarnp STRICK is leaving the Westinghouse Co.'s 
publishing department to take up the position of publicity manager 
with Messrs. Davidson & Co., Ltd., of Belfast, the manufacturers 
of the well-known Sirocco fan. | a. tud 
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A. Price, who has recently been in Foot's Cray Electricity Supply Co., MA (38,863) Thi 

E . . ; company was regis on Decem » With a ca o1 - £20,000 in 
charge of their works at Chelmsford, has left the service of Messrs, shares, io carry on in Kent the business of suppliers of electricity for light, heat,’ 
motive power or other purposes, engineers, Manufacturers of and dealers in 


- 


g1 3 tribution and supply of electrical energy, & i i 
- : Y», &C., to acquire the undertaking 
and Co., Ltd., Cyclops Works, Sheffield, owing to the dust in the Authorised by the. Foot's Cray Electric Lighting Order, 1901, either with or 


works’ part of the town affecting hig eyes. He will practice without any amendments which are to be applied for by the Urban District 


: : PORE FI TA Ceuncil of : 
privately in the designing and testing of machinery and general the one with R. C. Baines, and the other with the said Council. ‘The Bm. sub. 
engineering work, . Hig address is Donnington, near Newport, scribers are :—G. H; Nisbett, Huyton, Liverpool, engineer, 3,000 shares: E, K- 


Mr. G. L. CHUBB, formerly in the service of the Metropolitan Tayre th John Chine” Helene Ra àrrington, mee genta Er mid. » 
Electric Supply Co., Ltd., has been appointed collector to the Elec- Sinclair, The Grange Huyton, engineer, 1,000 shares; Mordey & Dawbarn 82, 


tricity Department of Pnddington Borough Council. Victoria Street, B. W., consulting engineers, 1,000 shares; J. C. Still, J.P. 


Mr. Joun Law, chief clerk to the National Telephone Co. for feld Park, Brora Rein, Liverpool, 60 din A. P. Hadai Hille Da 
the Swansea district, has been presented by the staff with a book- Road, Hammersmith, W., engineer, 250 shares; D, Bates, The Orchard, 


case, and by th leri taff wi togr i up of Huyton, engineer, 500 shares: G. W. Peard, Eldon House, Huyton engineer 
: y the office c erical s with a p ho ap hic group 125 shares; and W. Kerfoot, Prescot Hall, Prescot, chartered secretary, 195. 
Shares. No initial public issue. The number of directors ig not to be less than 


three nor more than, five; the first are G. H. Nisbett, D. Sinclair and J, 
Obituary, — We regret to learn from our D urban corre- Taylor ; qualification; :€500 - remuneration, £900 Per annum, divisible, 


spondent that the death of Mr. CuTHRERT W., Moore, who recently Registered office, Daere ‘House, Victoria Street, Westminster. 
resigned his position as town electrical engineer of East London, Macclesfield. Tramways Syndicate, Ltd. (86,775).-—This com. 
took place on November lith, from the result of enteric fever con- PANY was registered on December 8th, with a capital of £5,000in £10 shares, to. 


&cquire, construct, equip, maintain And work railways, tramways or light rail. 
i K 


ways in the United ingdom, whether worked by electricity or other power, 
Ss and to carry on the business of railway and tramway Proprietors, carriers of 
os passengers and goods, suppliers of electricity for power or otherwise i 


, » engineers, 

MS The first HEC each with k Ti are ior A Pullen, 40, Ken- 

nerley Road, Stockport, cler ; C. Bucknall, 1, eanor Chorley-cum- 

NEW. COMPANIES REGISTERED.. ~- Hardy, clerk; W. Thompson, 10, Albert Bridge, Manchester, tobacconist ; 

: B. W. Deacon, 59, Duncan Btreet, Longsight, Manchester, clerk; E. Armstroug, 

N x l 22, Cromwell aan C MON, ene: cashier; i Be Coulson, Beach 

ational ' Radiator Co., Ltd. (86 718).—This co any was Mount, Clarence Park, Blac Pool, textile export * and J. D. Collier, Hazel. 

registered on December 4th, with a capital E P in £10 share RP on hurst, Whitefield, Manchester, electrician, No initial public Issue. The 

the business of manufacturers of radiators, boilers and heating apparatus of all number of directors is not to be less an three nor more than Seven; tbe sub- 
kinds, makers of household utensils and ornaments, engineers, ironfounders, scribers are to appoint the first; quali cation, £100. 


Pu - 


i " z i j È e he 
t subscribers (each with one share) are :—R, T. Wilson, East Parade, — 
S e ) ici m is a i P ] 
rus 15, Junction vou. Sheffield, clerk ; H. Hughes, 12, East Parade, Bheftleld, l 
solicitor; C. M. Woolley, 90, Shoe Lane, E.C., manufacturer; H. S. owne, TY TE 
90, Shoe Lane, E.C., merchant; and F, W. Monohan, 90, Shoe Lane, E.C., CI NO 8. 
merchant. No initial public issue. 'The number of directors is not to be less 


than three nor more than six. The Subscribers are to appoint the first; remu. 
neration as fixed by tne company. 


British Westinghouse Electric & Manufacturing Co, 
Shanghai Electric Construction Co., Ltd, (86,795.).—This - 


spIppany was registered on December 9th, with a capital of £330,000 in £1,000 Mr. W. I. BUCHANAN, deputy chairman, presided Over the sixth 


shares, to enter into two contracts (1) between this company of the first part, annual meetin of the above company, held at Hamilton House o 
Bruce Peebles & Co.,Ltd., of the second part,and Dent Bros. & Co. of the third J pany, R 


part, relating to the acquisition by this company of the benefit of two contracts Monday - There wasa large attendance of shareholders, , 
dated October 10th, 1906, between the Council for the Foreign Community of The CHAIRMAN, in moving the adoption of the report (see p. 985 
Shanghai, of the one Puis and Bruce Peebles & Co., Ltd. af the other part, of our last issue), said he desired to say, at the outset, that the year 


the foreign settlement of Shanghai, and (2) between thig company of the one had been one of disappointment to the board. While some of the 
part and Bruce Peebles & Co., Ltd., of the other part, relating to the con- reasons for this would be referred to as he proceeded, he deemed it 


struction and equipment of the said tramways by the said Bruce Peebles & Co., well just to say that he should deal that day with the undertaking as it 
Ltd., on behalf of this company, and to carry on the business of tramway, : 


railway, omnibus, electrical, steam and mechanical carriage and van con- stood, and with the future, rather than with the p ast, since nothi > 
structors and proprietors, carriers of passengers and goods, electricians, could be accomplished by an expr ession of the views any of them 
electrical, water, gas and mechanical engineers, suppliers of electricity, might hold as to the wisdom shown in the formation of so large an 


galvanism magnetism and gas layers of cables, wires and lines, manufactirers : 
of lamps, ynamos, generators, accumulators and other appliances and plant, - undertaking in electrical manufacturing as the Company had come 


&c. The subscribers (with one share each) are :—8ir Alfred Dent, 78, Grace. to be. The facts were that the works were here, and must be dealt 


church Street, E.C. merchant; B. Haskell, 9, Fenchurch Avenue, EC. With, leaving to the future the roof as to whose views wer 
merchant; A. Thys, 48, Rue de Namur, Brussels; E, Francqui, 48, Rue de : E p vere 


Namur, ` Bryssels ; J. Walter, 81, Lombard Street, B.C., banker; W, Raphael, correct, O ne thing was clear, namely ? that the controlling factor 
25, Throgmorton Street, E.C., merchant; E. Wagg, South Sea House, Thread. which guided those who created this large industrial undertaking 


needle Street, E.C., stockjobber. Minimum cash subscription £200,000. The was not the immediate present but the future industrial develop- 
number of directors is not to be less than three nor more than seven; the sub. 


scribers are to appoint the first; qualification, £1,000 ; remuneration (exclusive ment : that must follow the constantly Increasing USCB to which 
of salaries to managing directors or committee of management), £250 each per electric power was being put—a feature yet in its childhood in 
Annum (£500 for the chairman), ə this country; and certainly the moment had not been reached 


Cork City Railways and Works Bill Promotion Co., Ltd. when either the capacity or potential ability of their immense 


(3,034).—This company was registered in Dublin on December 11th, with a plant had had an opportunity to justify the faith and belief of 
capital of £10,000 in £10 shares, to apply for, promote or procure the promotion almost every compete : 


pose of constructing railways, tramways, sidings, &c., in the city of Cork, of electrical traction and power undertakings in this country, 


The first subscribers are ;— 7. Barrett, 6, Parliament Street, Cork, newsagent, There would seem to be no reason, hence, to Bay that, merely 
With 2 shares; J, Long, Spy Hill Villas, Queenstown, co. Cork; deputy clerk of because that moment had not yet been reached, and the works 
the Crown of Peace, with 20 shares; J. Pike, Dunsland, co. Cork, deputy lieu. h d built wi h th d'i . had. i d . 
tenant, with 50 shares; Sir E. Fitzgerald, Geraldine Place, Cork, with 25 shares; they had bui wit at end in view. ad, in consequence, not 
8. French, Caskinny, Queenstown, co. Cork, lieutenant for county, with 50 been remunerative, that they would not be so. It would appear 
shares; W, McDonald, Minane Bridge, co. Cork, farmer, with 5 shares; reasonable i if i 


T. Collins Douglas, Cork, gentleman, with 5 shares, and others. The number of . : . . ne" . $ 
directors is not to be legs than 4 nor more than 95: the first are the Right Hon. ' any stridcs were taken in this country in the electrification of 
J. Barrett, J. Long, J. ‘ike, Sir E. Fitzgerald, Bart., 8. French, R. Hall, jun., railways proportionate to those that had taken place in America 


W. McDonald, J. Collins, J. Dinan, W. Phair, H. Shanahan, W. T. Green, > ; > ; 
J. Ogilvie, W. Donegan, J. BSimcox, C. Desmond, E. McCarthy, D. McDonnell, during the past eight months alone, there would then Possibly be 


M. Barry, J. C. Ashlin, and J, Dillon; qualification, 5shares; remuneration not proof in sight that the optimistic views held by those who founded 
given. Registered office, 60, South Ma » Cork, 


ment with the said company and H. B. Harvey, the liquidator thereof, and to time and attention to the Westinghouse Brake Co., of which he 
Carry on the said business and that of general Manufacturers of ty eWwriters, was the directing mind. The resignation of Sir Joseph Lawrence 


rinting machines, telegra hic, electric and scientific instruments an the like, r : í : ; 
RU of electricity for fight heat, motive power or otherwise, workers, con- had been under consideration by him for more: than 18 months, 
trollers and regulators of telegraphic and telephonic exchanges and electrical growing out of his wish and purpose to lessen the cares and responsi- 
works, c The fist subscribers on "im. one sh are) ane ^" s n, 27, bilities entailed by his long service in companies and undertakin 

owell Street, » Civil engineer A Ickson, or se, elec- : : : 
trical engineer: H. B, arvey, 18. Templeton Place, Earl 8 Court, 8. W., secre. The baord presented for their confirmation MEA director the hfe dl 
tary ; J. 8. Ryder, 81, Muschamp Road, East Dulwich, clesk; H. Wallach, 35, tion of Mr, Newcomb Carlton, a vice-president of the American 
Cambridge Street, Hyde Park; W. Sanderson, 10, Angel Court, E.C., stock: Westinghouse Co. Mr. Carlton had come here to give the under- 
broker ;-and F. C. Engelke, 68, Cromwell Avenue, Highgate, N., clerk. No taki : 


initial public issue, The number of directors is not to be less than two nor more : king his undivided time and the benefit of his knowledge, expe- 
than 20; the first are L. Kamm and F. R, Hickson ; qualification (except first rience and capacity. They would notice that the capital account 
directors), £100 shares; remuneration as fixed by the company. Registered had been increased by the issuance of £400,000 of 4 per cent. 
office, 27, Powell Street, Goswell Road, E.C. - " A 


Rubber Trade Mutual Insurance Co., Ltd. (86,822). This American Westinghouse Co, at 95 per cent., and a further £225,000 


company wes Pied on aes 2 ru a al {£10,000 in Ae of such stock was available for issue, and that thia would also be 
shares, with ODJects as in Icate ") the title, NO Initia public Issue, 1e : > : : 

nutnber of directors is not to be less than five nor more than twelve, ‘he first taken at 95 per cent., and paid for at stated times during the year 
are H. G. Tippet Cleeve, Ross; D. Moseley, Ardwick, Manchester; G. C. 1906 by the American Westinghouse Co. The use to which the 


Mundleberg, Pendleton, Manchester; p, H. Lockhart, St. Mary's Mills, i f i akin was 
Leicester: and F. Pegler, Retford ; qualification, 50 shares (solely or joj ; new capital that had come into the undert g had been put 


directorship of a Company holding 50 shares ; remuneration ns fixed by the mainly shown by the addition of £105,738 that had been made to 


company. Among the RU Ll are —The pkerol Rubber Co., Ltd.: their account for “completed work on cont: in progress,” of 
Messrs. Andcrson, Anderson Anderson ; the iverpool Electric Cable Co., s s tu tors ” ; u i 

Ltd.; the Unity Rubber Co.; Ltd.; Hooper's Telegraph and India-rubber £29,828 to ' sundry jp b CODO of £118,642 ol shares in other 
Works, Ltd.: I. Frankenburg & Sons Ltd.; the Ancoats Vale Rubber Co., F tq. - companies account, and by the Suspense account " that had been 


the Avon fndia-rubber Co., Ltd. and J. Mandleberg & Co., Ltd. Opened. It wag hoped that the additional capital arranged to be 
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. provided during the year 1906 by the sale to the American Westing- 
house Co. of the debenture stock, to which he had referred, would 
answer the company's requirements, but it was not to be forgotten 
that an undertaking so extensive as theirs required a varyingly 
large working capital in order to safely and satisfactorily conduct 
so large a general business as theirs was growing into, and carrying 
out heavy contracts which in all cases required the investment of 
large sums for a considerable period of time during the early pro- 


gress of the work. As their business increased in volume, as it ` 


must do to bring about the success all of them desired, it went without 
saying that they would be the first to recognise the desirability of 
making such provision as the financial needs from time' to time 
might make desirable in order to carry on the work. This 
was, however, a question for the future. ‘Temporary loans" 
had decreased £116,000; ‘“‘sundry creditors” bad decreased 
£86,680 ; and “premium account” had decreased £37,468. This 
latter decrease had resulted from the writing off of discounts and 
expenses incident to the issue of debenture stock and of shares in 
other companies, namely, those of the Adelaide Development Co. 
Turning to the other side of the accounts, they might recall that 
last year he said that the expenditure of that year had, he thought, 
practically completed the installation of the works. He was glad 


to say that this opinion had been apparently confirmed, since the net ' 


additional outlay on this account during the year under review had 
been but £162 on the “ Works at Trafford Park" account, and £791 
on “ machinery and tools" account. The increase of £18,850 shown 


on the balance-sheet in the “ Works at Trafford Park " account, and — 


the decrease of the same amount in “machinery and tools” account, 
were merely book entries through which items that had been 
standing since the beginning of the works had been credited to 
the latter account and properly charged to “ Works at Trafford 
Park" account as the result of a careful analysis that had been 
madeofthetwoaccounts. Ifthe works began the manufacture of motor- 
omnibuses, as seemed likely during the next year, then additional 
: tools would be required for that special purpose. The stock of 
" material on hand and in process of manufacture " stood £188,590 
lower than in the last balance-sheet; “completed work on con- 
tracts in progress" showed an increase of £105,738; “ sundry 
debtors’” account, an increase of £29,828; “shares in other com- 
panies” account, an increase of £101,357; and that the cash at 
bankers, and in hand, showed an increase of £8,284. The increase 
in “shares in other companies " consisted of an addition of £50,000 
on shares in the Traction and Power Securities Co., and of £65,254 
on shares of the Clyde Valley Electrical Power Co.; the remainder 
represented shares of electrical power undertakings, which were 
large customers of the company. In connection with these two 
chief items, at the last meeting he referred at some length 
to both the investments, viz., the Traction and Power Securities 
Co., and the Clyde Valley Electrica] Power Co. He could do no 
better now than to confirm what he then said, and probably 
to add something thereto, since, by so doing he would be 
answering an inquiry he had received from a sharcholder in the 
company with respect to the subject of depreciation. Each year's 
business of the company brought out more clearly the fact that the 
relations they established between the Traction and Power 
Securities Co. and their own, had been of material benefit and 
assistance to their enterprise. The position occupied by the 
Traction and Power Securities Co. was a conservative and 
safe one, the policy of its board having been to retain 
the company’s investments in debentures and shares of. com- 
panies until time improved both their position and value. 
In consonance with this policy they had followed the 
safe course of fortifying themselves by largely transferring their 
earned profits to a reserve account, so that they might be in a safe 
position at all times. Acting upon this they last year transferred 
£25,000 from their profits to their reserve account, which, with this 
sum, reached a total of £35,000, so that he thought they would 
agree with him that the position of the company was improving. 
The other chicf item in the asset consisted of the shares of the 
Clyde Valley Electrical Power Co. held by their company. Since 
' last meeting the two large power stations built by them for the 
Clyde Valley Co. had begun to regularly furnish power service to 
consumers. One of these stations was at Yoker, and the other at 
Motherwell, both points adjoining Glasgow. The two stations were 
probably the most modern that had been built in connection with 
power undertakings in this country, and certainly reflected great 
credit on their company. Contracts were now being made by the 
Clyde Valley Co. for the use of electrical power, and when it was 
remembered that the field covered by the company's two stations 
was believed to be one of the very best in Great Britain, the out- 
look appeared encouraging. The Clyde Valley Co. had an active, 
energetic board headed by Sir David Richmond, and a hard- 
working economical management, so that no apparent reason was 
insight why the company shquld not in the near future be estab- 
lished on a successful road. Under the circumstances given, it was, 
he thought, clear that the board would certainly not have been 


warranted in doing other than carry these assets at their book 


value. In connection with the items on the balance-sheet covering 
depreciation, they would notice that certain shares had been 
written off by debiting them to “Premium Account." This item 


was in respect of the value of the shares in the Adelaide Develop- , 


ment Co., to which company he referred last year. While it was 
true that the board was not without hope that in the end they 
might be able} to recoup the company to some degree in connection 
with that business, they had deemed it wiser to write the shares off. 
In the matter of depreciation on the plant, they would be interested 
to know that in addition to the item of £11,500 for depreciation on 
tools, &c., shown by the balance-sheet, the important sum of 
£25,012 was charged to general expenses during the year for their 
repair, renewal] and improvement. £15,144 was equally charged to 


general expenses for the repair and renewals of patterns, dies and 
small tools, and £19,040 for new patterns, this last item being 
exclusive of patterns charged directly to the contract for which they 
were made. There was also charged to general expenses £6,536 
expended during the year for the maintenance of buildings and fix- 
tures, while the furniture and fixtures have been depreciated £1,277. 
These charges against general expenses were in accord with the 
policy adopted by the chairman and board 18 months ago—viz., 
that the important portion of their plant to which the’ above 
remarks applied should not only be kept in good condition and im- 
proved, but added to as far as possible, without further. additions 
to capital account. The charges thus made to general expenses, 
coupled with the depreciation recommended under different heads, 
had appeared to them, under the circumstances, to reasonably and 
conservatively care for the subject. Quite apart, however, from 


.. the explanations he had given, and in reply to inquiries be had 
received as to the policy of the board in these regards, he wished 


to reiterate the belief he ventured to express at the last meeting, 
to the effect that, after all, the subject of the extent to which 
depreciation of any plant shall be carried become pertinent and 
important only when directors had before them a proposal to pay a 
dividend from profits earned. While this was true, the board felt 
that the policy they had adopted was a fair, conservative and safe 
one, and in line with good policy. ‘‘ Raw Material” had been 
reduced notwithstanding the fact that during the year under 
review a much larger volume of work had been done by the works 
than during the previous year, and that “ Finished Products” stood 
in the present balance-sheet at, approximately, £40,000 less than 
in the previous year. It would be interesting to know that the 
amount of work turned out by the plant at Trafford Park had 
materially increased, indicating progress in the use to which their 
works were being put. Further, there had been an increase of 
£360,000 in shipments billed out during thé year, and a striking 
decrease in "Purchases resold” of £165,000, which was a clear ` 


. indication that an increasing proportion of the product they were 


selling was being made at their own plant. An especially en- 
couraging feature had been a decrease of £10,000 in selling and 
administration expenses. They would agree with him that these 
figures pointed in the right direction, and when he said that com- 
plaints had become a negligible quantity, and that their factory 
expenses had markedly decreased during the year, the decrease 
being about £55,000, he thought they would admit that there were 
indications that care was evidenced in the work that had been 
done by the management of the company.. His attention 
had been requested by a shareholde? to one item that 
appeared on the balance-sheet—viz., the additional charge 
of £43,549 made to the Mersey Railway. In explana- 
tion of the item he referred to, it was to be said that some 
two years ago a dispute arose between the Mersey Railway 
and their company with regard to the date upon which the line 
was to be considered as being completed within the terms of the 
contract. While this dispute was going on other questions having 
to do with complaints urged against specific portions of the work 
done by the company became involved, with the result that at the 
close of the year covered by the last balance-sheet the railway com- 
pany, within its rights, demanded an arbitration as to the position 
taken by the company on the questions at issue. During the 
course of this arbitration, however, an amicable adjustment of the 
matters in dispute between the two companies was reached, but 
with the result that the date of completion asserted by their com- 
pany was not maintained and, therefore, the interest upon the new 
debentures of the railway, which, by the terms of the contract, was 
to be paid by their company up to the date of completion of the 
line, had to be charged against the account, together with other 
sums for certain changes that had to be made in the plant as a 
whole, with the result shown by the figures befpre them. The 
other item of importance to which he wished to refer was the 
* Suspense Account," which appears for the first time in the -books, 
and against which the directors had recommended that £25,000 
should be written off. The items comprising this account were 
carefully and exhaustively considered by the management of the 
company, with the result that the directors were convinced that 
the account was one which, in their judgement, should be opened 
and treated as they had recommended. Their reason for this was 
their conviction that it was unwise and unfair to charge against 
* Profits Earned " during one year the whole of the very large sum 
that had had to be expended during the year under review in con- 


` nection with the development and building of the important new 


types of apparatus furnished during the year, notably steam turbines 
and gas engines, and for the experimental work that had been 
carried out in connection with the development of single-phase 
traction apparatus, as well as in several other fields of electrical and 
mechanical development in which it had been deemed by the 
management vital to their interests to try to place the company in 
a first and prominent place in relation to the wider use of such 
apparatus and machinery, which all indications pointed to as being 
practically certain in the near future. In the opinion of the direc- 
tors the experience and knowledge gained by the expenditure thus 
made would be reflected to their advantage in the company’s business 
in the lines in question in the future, and it therefore seemed to 
them not only fair to the year under review but wise to open the 
account in question and to depreciate it from year to year from 
profits, rather than to make the one year's trading bear an unfair 
load. Their works had been well maintained, and in some ways 
improved during the year, and were to-day in an efficient condition. 
The essential thing now was that such use should be found for the 
output of their plant as would make it profitable to them. This 
meant that a large increase in their business must be secured, and 
equally an increase obtained in the prices at which their product was 
sold, and-a low cost of production maintained. These were the 
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things that were being sought for by those directing the affairs of 
their company, and constituted the programme their directors had 


for the future. The difficulties met with by their board in these ` 


regards were, however, many and varied, chiefly centring around 
the keen competition the company had to meet inthe sale of their 
product as a result of a very light demand. These had brought 
constantly lowering prices with them, with the invariable result, 
namely, abnormally reduced trading profits. While the recent 
appreciable revival that had taken place in general trade in Great 
Britain had affected their company somewhat, it had not been 
sufficiently marked in the electrical trade to bring with it any 
decrease in the existing competition, and hence no rise occurred in 
the abnormally low prices the company had been forced to meet as a 
result of existing conditions. This subject of competition and 
prices was one of such importance to their company's tuccess that 
too much attention could hardly be given to its consideration, since 
without a low cost of production, fair prices and an increased 
output, no success could be forecasted for any large industrial 
undertaking. They could more easily appreciate how this question 
of prices affected for good or bad such a large undertaking as theirs 
when they considered that an.advance of but 10 per cent. in the 
turnover of their company last year would have practically meant 
an addition of £100,000 to their trading profits, since all thcir 
charges were provided for out of the prices actually secured. The 
limited demand for electrical material had not made it possible for the 
company to increase its output, and thus cover, through savings in 
factory cost, the heavy disadvantages low prices had brought to the 
turnover. While all this was true, and while it was equally trae, unfor- 
tunately, that no orders for the execution of lurge undertakings had 
fallen to the lot of the company during the year under review, it 


was gratifying to know tbat there had been a constant increase in. 


the number of orders received by the company, and in the number 
of new customers who had opened accounts with the company. 
This was certainly a healthful and gratifying sign, since it indicated 


that the efforts that had been expended by the management and | 


board to improve and perfect the manufactured material turned 
out by the works had been successful, and that their product bad 
been steadily growing in favour and in the confidence of users. 
The number of orders received during the year under review was 
nearly double that for the previous year, and three times that for 
the year 1903, while the total value, even in the absence of any 
large orders, had remained approximately that of tbe previous 
year. Another encouraging feature was the fact that the business 
being done by the company in the colonies was increasing. The 
directors were making extra efforts to further increase this by 
opening branch offices, and by vigorously entering into competition 
for all work offered, and he was glad to say that the outlook in this 
direction was encouraging, and led the board to hope for a marked 
benefit in the company’s business. A further market was being 
looked for by an extension of the sales of other Westinghouse 
companies thus utilising the great advantages the works had to 
offer in the production on a larger scale of many products for which 
a market might thus be extended. While this was true, it was 
equally true that the competition the company had to meet at home 
. was still disadvantagconsly: affected by Continental companies, and 
he saw little likelihood that any change in this vital matter was 
in sight. It was a factor that completely destroyed all plans that 
a British company could make who werc trying to secure fair priccs 
in competition on important contracts here. Many of them might 
have seen the statements that had lately appeared in the London 
Press regarding one case that would illustrate the results that flowed 
from such competition; he referred to the cxperimental appli- 
cation of single-phase electrical traction to one of the prominent 
railway lines, the order for which was given to a Continental 
company. Their company, among other British concerns, sub- 
mitted tenders for this work—a new and important class of work, 
by the way—which their company was peculiarly fitted to carry out, 
both by reason of their plant, and through the ability of the com- 
pany to avail itself of the wide and valued expcrience attained in 
this special class of work by the American Westinghouse Com- 
pany as a result of the close and advantageous relations 
existing between them, since that company had constructed, 
or had under construction, a greater total horse-power of appa- 
ratus of the kind in question than had all other companies in 
existence. His information was to the effect that the work in question 
was awarded the Continental company under terms heretofore un- 
known in large undertakings andat an exceedingly low price. He was 
in no manner criticising the action of the railway company, which 
had both right and custom in its favour in adopting the c.urse it 
took to secure the material desired under the most advantageous 
terms possible, without regard to where it came from. His point 
was that competition of this kind from a strong industrial country, 
a rival of their own, was & thing against which neither their 
directors nor that of any other company could accomplish 


much. It was not alone the question of the price at which the, 


order was taken that was involved, but, more important, the 
pernicious effect exercised on prices as a whole by thc con- 
stant presence of such a competition. So long, however, as 
the public policy of a country encouraged competition within ita 
own borders from its strongest and most active rival, just so long 
would that country’s industrial undertakings be powerless to do other 
than try to meet it by following down prices to the point of factory 
costs, or, in many cases, see work they urgently required for their 
own shops vo abroad to help reduce the shop costs of their foreign 
competitors, who themselves enjoyed freedom from outside inter- 
ference within their own country through economic legislation. 
From what he had said, they would see that he was unable to hold 
out any strong encouragement for them to look for a marked change 
duriug the present year, either in an ndvance in prices or in an 
increase in the volume of their output. He was sure, however, that 


- advantage of every favouring condition that arose. 


. the increasing reputation being secured by their product, the grow 
ing increase in the number of orders received during the year under 


review, showing a widening distribution of their products, a 


" lessened factory cost, indicating a lower cost of production, a 


decreasing selling and administration expense, a decrease in 
the value of purchases resold, and a heavy increase in the 
value of the product of the factory, would be of aid and permanent 
advantage to their interests, and would enable them to quickly take 
Certainly these 
conditions showed such an improvement in general as to greatl 

encourage them. In conclusion, might he not say that the board 
felt they would cordially agree that it was due to Mr. Westinghouse 
and to his associates and interests to say that the confidence they 
constantly and unvaryingly showed in the success of the under- 
taking, not alone through. their continued heavy investments of 
capital in the company, but through their personal efforts and 
help in conducting its affairs, was not only greatly appreciated by 
their associate shareholders here, but it afforded all here unqualified 
encouragement. Mr. Westinghouse and his associates were 
now practically half owners of the company, and, for the 
reasons he had given, were certainly entitled to expect from their 
associates here a measure of confidence and encouragement 
in return for. the unwavering faith they had shown, and 
continued to show, in the ultimate success of the com- 
pany. This faith was nct only evidenced by their continued 
investment of great sums of money in their enterprise, but by the 
personal interest they showed snd the great services they rendered 
in connection with the administration of the company's affairs. He 
felt sure that the business judgement of shareholders present 
would recognise that it was safe to assume that Mr. Westinghouse 


. and his associates, who were so deeply interested in the success of 


the company, both from a financial and an engineering standpoint, 
might be safely, relied upon to work out the largest success possible 
for their undertaking concerning every problem with which they were 
peculiarly fitted by experience and skill to deal more efficiently 
than could any other agency. Their record in these regards was 
one of unbroken success in their own country, and he knew they had 
entered on no problems with which they had had to deal, with 
more purpose to win, than on the solution of those connected with 
the successful rounding out of the company. The encouragement 
of the shareholders was counted upon by them, and with it he was 
willing to hazard the prediction. that unless all signs failed, the 
near future would find the corner turned and their undertaking 
started on the road towards that success to which those who founded 
it looked forward. He was confident this was the only. result that 
would satisfy either Mr. Westinghouse or his associates, and that if 
it was a possibility they would attain it. | 

Mr. J. H. LvkacH seconded the motion. 

Mr. D. Brown said he was a man without hope after hearing the 
speech of the chairman. Mr. Westinghouse came over here with a 
great flourish of trumpets and was going to show how a great 
engineering company ought to be run. They had had some years’ 
experience and were faced with losses. They could see how 
extravagantly the company had been managed, and how money had 
been “shied about.” They found that £794,876 was paid for good- 
will and patents, but surely they started de novo. They built a huge 
shed at Manchester, on what was called their own freehold property, 
and now they were called upon to pay a heavy rent. Not content 
with spending a million of money on this enormous building, they 
spent £925,800 on tools and fittings. He believed if they had to 
dispose of all this property to-day they would not get £500,000 for 
it. He saw that they spent £23,564 upon furniture, which was pre- 
posterous. Why, also, should they have so much invested in other 
companies when they had to pay over £20,000 to issue their own 
debentures. They had a liability of £112,000 on these 
shares, and he ‘asked if that was good finance? (Cries of No.) 
Mr. Westinghouse was their chairman, but he was not there that 
day to face the music, nor was he present last year. He had been 
told that rats deserted a sinking ship, and they found that 
directors were now resigning, while the gentleman nominated to 
succeed them, was the vice-president of the same named company 
in America. It looked as if the American company was squeezing 
them out. He maintained that they had been trifled with. They 
had a capital of £4,000,000, and a deficit on the year’s working of 
£15,000. He moved that the report be not accepted. 

Mr. MACKENZIE seconded the amendment, and said that the 
American company’s shares stood at $190, while the £5 preference 
shares of the English company stood at £2. ‘There were a great 
many inferences to be drawn from that. They were told that the 
directors hoped to get a lot of business from the Colonies, but they 
could not go into the richest colony, because there was a Canadian 
Westinghouse company. The Canadian company, he believed, was 
successful, but they manufactured brakes. 

Mr. BENNINGFIELD pointed out that paying off £25,000 a year, 
it would take 6 years to wipe out the suspense account. 

Mr. Boyes wished to know how many patents had been taken 
out as the result of the experimental work, and, further, how 
many of the shares which Mr. Westinghouse and his associates took 
up, they now held. 

The CHarRMAN said that Mr. Westinghouse had hoped to be at 
the meeting, and it was postponed for that purpose, but owing to 
an appointment he was unable to come on the date fixed, and he 
(the chairman) took on himself the responsibility of not delaying 
the mecting any longer. The best answer be could make to the 
criticism was the success of the Westinghouse organisations. Any- 
one who soberly thought for 5 minutes, would see that the 
insinuations of an ulterior motive were not tenable. The interests of 
the American company in this company had been constantly 
increasing, and Mr. Westinghouse himself had increased his hold- 
ing by 6,000 preference shares during the past year, Mr. Westing- 
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house and his associates took every share they had agreed. to take, 
. and had held every one, and had inoreased their holding. That 

indicated the confidence which Mr. Westinghouse and his associates 
had inthe company. As to the criticiam of the foundation of tbe 
company he had nothing to do with that; but it was the manful 
thing for them to take hold of the situation as it was, and that was 
what they were trying to do. They were trying to make it a 
success, and they were surrounded by those who had made success 
of aimilar undertakings, and who held over 50 per cent. of the stock 
ofthe company. "Those people had never made a failure yet, and 
were not going to make a failure of this. The board held 60 per 
cent. of the proxies of the company, and was prepared to stand by 
the report, and he hoped there wculd be no obstruction, as it could 
only have one result. The number of patents they took out during 
the year was 120 or 130. The sum paid for goodwill to the 
American company was represented by cefcrred shares, and that 
did not enter jnto the problem at all, because the preference share- 
holders would have to be satisfied before the ordinary shareholders 
got anything. 

Mr. BRowN said he recognised that he would be only beating the 
air by persisting in his amendment, and consequently he with- 
drew it. | 

Mr. WALTON urged that the company was an industrial one, and, 
therefore, it should not be allowed to get into the hands of finan- 
ciers. If they stood no chance of making money, what was the 
good of holding on until their shares got lower and lower. He did 
not believe. the company was ever wanted, and it had been 
beaten by English competition. 

Sir J. LAWRENCE denied that Mr. Cloud and himself left the 
board because they had any disbelief in the future of the company. 
He knew that the directors had had great difficulty in conducting 
the concern, and had met with unprecedented competition. Let 
them take the contract of the London and Brighton Railway for 
electrifying the line from Battersea to Peckham. Their company 
went into competition with the single-minded endeavour to do 
good business, but found the conditions were almost impossible. 
Nevertheless, they tendered at a price which left but a very small 
margin of profit, and they competed with concerns representing 
millions of capital, which came into this country bolstered up by 
the cartel arrangements with othercompanies. One of the features 
of the combination of electrical manufacturers in Germany was that 
they guaranteed to those of their members who competed for contracts 

outside Germany the difference between the lower price which 
they had to take in Great Britain and the price they took in Ger- 
many. lt was such competition as that that the company had had 
io meet. Mr. Westinghouse anticipated great development in 
electrical traction, but the railway companies had only gone into 
it ina small way. He thought they had better be patient and bide 
their time and in the end they would come out on top. 

Mr. HiLL asked for a little more explanation as to the Mersey 
Railway loss. 

The CHAIRMAN again explained how it was that they had made 
the loss over the Mersey Railway, and invited any shareholder to 
give any suggestion to the company at the offices. 

The motion was then carried. 

Mr. Carlton was elected a director, and Lieut.-Col. Montague 
Cradock was re-elected a director, and the proceedings closed. 


India-Rubber, Gutta-Percha and Telegraph 


Works Co. 


THE meeting of this company, held at 106, Cannon Street, E.C., on 
Tuesday, was presided over by Major LgoNaRD Darwin, who, in 
moving the adoption of the report (see ELECTRICAL REVIEW, 
December 15th, p. 984), expressed the pleasure of the directors in 
being able to lay before them a satisfactory statement of the 
results of the ycar's trading. At the last meeting held a year 
ago, Mr. Henderson and himself expressed the hope that the board 
would be able to meet them on this occasion with a more favourable 
statement than was then submitted, and he was glad that the hope 
then expressed had been in part realised by the result of the year's 
trading. One of the factors in this result had been the fact that the 
prices of raw material, although high, had undergone no very great 
fluctuations. This comparative steadiness had enabled them to 
adjust their selling prices to a certain extent to meet existing con- 
ditions. The high level of prices had an effect which he should not 
ignore in addressing them. It produced an apparent increase in 
their turnover, that was, the handling of the same quantity of 
material caused a larger cash turnover to appear. It was, how- 
ever, a satisfactory state of things when high prices did not, as 
they might do, reduce the quantity of goods handled. With an 
uncertain disturbed market of raw material, one was never quite 
certain how to deal with manufactures, and they could only wish 
that when the falltook place, as take place it must, the lowering 
would be a gradual and not a violent one. The manufacture of the 
Manila-Shanghai cable was progressing as usual in a perfectly 
satisfactory manner, 900 nautical miles having been manufactured. 
The Buccaneer, which returned from her charter since the drawing 
up of the directors’ report, left again on the evening on the 18th inst., 
on a further short charter. Considerable further expenditure must 
be made at the Persan works; it would be principally in the 
nature of extending the buildings and putting down more plant. 
‘This extension was forced upon them as there were certain lines of 
goods which they at present could not produce in sufficient quantity 
to meet the demand. One could only wish that they could graduate 
the demand by an increase in the selling price of these goods, but 
although their manufacture of them was recognised, perhaps, as 
a Uperior to that of their competitors, yet this superiority waa not 


quite sufficient to lift their productions to a higher and more prof- 
itable grade of selling price. But, perhaps, he might be allowed 
again to take the opportunity of calling attention to the 
heavy - burden of local taxation which industrial under- 
takings had to contend with in certain localities. At Silvertown 
they had to pay rates which exceeded 10s. in the pound ; whereas 
in Newcastle, for example, they were, he believed, at about 5s. 9d. 
On the assumption that properties were valued on the same basis 
in Newcastle and in West Ham, it had been estimated that the 
direct and indirect effect of this difference in the rating was to 
handicap them to the extent of about £25,000 a year as the result’ 
of their works being at Silvertown instead of at Newcastle. If 
this possible economy could be capitalised, the sum thus created 
would be sufficient to erect new works in another district where the 
local burdens were less heavy. The action of Messrs. Yarrow, who 
were said to be leaving the banks of the Thames for the North, 
p that in those districts this was not a mere imaginary possi- 
ility. Local authorities should remember, and the bankers who 
lent to them should also remember, that the closing of one large 
firm would generally throw an increased local burden on the other 
firms who remained ; or, in other words, that “the geese who lay 
the golden eggs will be tempted to take flight in a body if they are 
too much harassed.” He thought in submitting these remarks he 
had referred to such matters affecting the company as could be 
referred to in a public meeting, and he hoped that they would serve 
to convey an impression of the general state of the company’s | 
business. He then formally moved the adoption of the report and 
accounts for the year ended September 30th, with a dividend 
of 15s. per share, free of income-tax. 

Mr. HENDERSON seconded the motion. 

Mr. Fim asked whether the board had considered the questio 
of equalisation of dividends, especially with regard to the paying 
off of the debentures next March. Would the question of a real 
reserve fund be considered ? 

The CHAIRMAN, replying, said that the question of the debentures 
was before the board, and when the time came the subject would be 
taken into consideration, though they did not anticipate the 
slightest difficulty with regard to those debentures. Any suggestion 
with regard to the equalisation of dividends would be most 
carefully considered. It had been the policy of the board, and 
always would be, to make the dividends as equal as it was possible 
to do. He doubted if they would find many companies with a 
more steady dividend than this company ; it had been 10 per cent., 
with only one exception, for about 20 years. That record proved 
that their endeavour was to pay an equal dividend. If any method 
of making it still more successful in the future should occur to them 
they would give it every possible consideration. He could not say 
more at the moment. 

The report was unanimously adopted. 

The retiring directors and auditors were re-elected, and a hearty 
vote of thanks was accorded to the board and the heads of the 
different departments, especially the Messrs. Gray, to whom they 
owed more than they could possibly recognise. . | 


Prospectus, — Shanghai Electric Construction Co., 
Lid.—This company has been offering 312 shares of £1,000 each at 
par. It will construct some 234 track miles of electric tramways 
in Shanghai, and a contract has been entered into with Messrs. ' 
Bruce Peebles & Co., Ltd., to construct and equip the system at 
£277,000. Mr. R. S. Portheim, of that company, will join the 
board after allotment. When the system is constructed, it is pro- 
posed to form a new company, witb the consent of the Council, to 
take it over. 


Stock Exchange Notice.— The Committee has ap- 
pointed Thursday, January 4th, 1906, to be a settling day in :— 
British Aluminium Co., Ltd.—38,000 ordinary shares of £5 each, £2 paid. 


Nos. 2,001 to 40,000; and £300,000 54 per cent. Lock Leven debentures of £100 
each, Nos. 1 to 3,000 (registered). : E 


And same have been ordered to be quoted officially. 
South Metropolitan Electric Light & Power Co.— 


The final instalment upon the ordinary and preference shares and 
debenture stock, issued under the circular dated June 23rd, 1905, 
falls due on the 1st prox. 


Richard Hornsby & Sons.—The profit on the year's 
working is £16,767, after writing off depreciation, paying directors’ 
remuneration and interest on debenture stock, on mortgage loan, 
and on payments in advance of calls. The directors recommend a 
further dividend on preference stock for the half-year ended Sep- 
tember 30th, making 6 per cent. per annum; a dividend of 6s. per 
share on ordinary shares to September 30th, £9,000; placing to 
reserve account £2,000; and carrying forward £1,476. 


Blackpool Tramway Companies.—The annual meet- 
ingc of the Blackpool, St. Anne’s and Lytham Tramways Co., Ltd., 
and the Blackpool Electric Tramways (South), Ltd., were held 
consecutively at Blackpool on 18th inst., when, according to the 
Financial Times, shareholders of the latter company were privileged 
to be present at both meetings. After the meeting of the former 
company, the meeting.of the Blackpool Electric Tramways Co. 
(South), Ltd., was held, and Mr. Guthrie (the chairman) spoke at 
length regarding the relative position of the two companies, and 
regretted the debenture-holders' action in opposing the winding up 
of the agp. seg Agra & division of the assets, consisting entirely of 
shares in the Blackpool, St, Anne's and Lytham Co., amongst the 
shareholders, 
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 ELECTRIO TRAMWAY AND RAILWAY - * STOCKS AND SHARES. 
TRAFFIC RETURNS. | | ——— lp 
| DOT CO CovLp we a tale unfold of buai markets and expanding trade, 
UR Re der a | there might be at least a reasonable excuse for lingering over dry 
i Fort- Receipts for | No. Route . details of finance on the eve of the Christmas holidays. But, un- 
tees. a ad foin ht EUR SOIN pud fortunately, this plea is denied us, and our mind is clear upon the 
ToS ES point that, however little we feel moved to discuss the prosaics of 
A EMEN ee ee EC ICM MC IM M MES Stocks and shares, the inclination on anybody's part to read about 
| £ £* £* x them must be even less. To which inclination, perhaps, some 
Aberdéano, div aa Rae ag Er K eb ^ 10 mus B t 8|. indulgence may be extended, considering the &eason. 
Bath noL » 16| 226 |+ 211 | 50 Mort ao Er In British Electric Traction shares the tone is decidedly better, 
Bisabesd o. usine n EE Ad A S67 | + 1,540 (1975. |. though the nominal quotation remains at 8. Buyers came in at j 
Blackpool Corp. uxo ae” lea ean or d 7i, and sowe of the cheerier sort expressed their gratification atthe — 
e , — R jo a, ee ee Jes : “ge E 1 
" —Fleetw'd + it 289 + 4716 912 , + o NL 2e directors having the courage to pass the uin ea ` 
A 9,600 j+ 286, 38 | 78,016: + 8, +1 | : iacribationcin the tee: o 
BouncmoMb- 15 i 5 9475 + $20! 3C4 | 52,40 | E 10834 | 1T |. gj board could possibly have proposed a dis od : : 
Bradford ..  ..| » 16 8099+ 788; 87 | 163,0, — 5,096 | 58 |.. the issued statement, it would be hard to Bay, ut such remarks we 
Brighton .. «|» Mis agai 59, - |20|: -have overheard this week. The market opinion seems to be that 
din ES B i | s the fall is stayed, at any rate for the present. Westinghouse Pre- 
Br are «s id Dec. B 445 |+ 75/49 | 10115 | + 230| 85) .. ference are also steady at 2, but the Debentures have not recovered 
Parneley AE Pre jd Bp pees 2321 £u any.of their 5 point fall of last week. There is $ decline in Brush 
sBitnd n bon (City) »  8|1041 |— "1| , | 262,498 4-196 | 145b | .. Ordinary, to 78. 6d., and of 4 in the Preference [to 14, movements 
Birmingham (Maa y a SEL eo odi E e ph H ‘that reflect the hint already (given here. Both the Debentures 
Dudley Bto'rb'ge n 8| 1,537 |+ Hi " 45,178 + 1055 2 gb se retain their recent rises. Rather a feature amongst 'the Miscel- 
Gravesend!) N'fleet| 3, B "$61 » E i 11.263 Tn 65 d laneous sbares is the 58. advance in Willans & Robinson Ordinary 
Gru, Pt. Glgw, » "| 1,194 |+ a hk boe ee neal: and Preference, the respective prices now being 2 and 3}. 
Hare P i i 180 : I » 6x95 | — 834] Lol.. Still falling, is the only phrase applicable to the Electric Supply 
ean nean E à 206 m 1o 19 99:3 ur '2:9| 77 section. This week ‘the declines occur in Brompton Ordinary, 
Metropolitan e|» 8| 498 MC ” re TM e: Edmundson's Preference, Metropolitan Ordinary and Notting Hill 
: 4 ) + Y ee , ) . 
Oldham — A Ashton | » i 1.077 + 151 » | 2964 4 277} 9138] 2. shares. The last named have suffered tothe extent of 15s., being no 
Poterborongh sae BOLA ae ar lt moe ree aer better than 143. Maybe the price for some time past has been 
Rakei? "E ee B aa i ut n» | 95542 | + 2,688 | 2°76 | .. what Cornhill liked to call it. One or two Debentures have also | 
Bree Moped MES cad D d PO bes 81 7 weakened. Why Edmundson's issues shonld be lowered could only 
South Stas, 2] ops à 1,608 |+ 944 | » | 36,896 | + 1,840 |1887] .. be explained by the sympathy that exists between different shares 
DERUMCA (ou gun s n H Mr : boc ae Ys - in the same market, for the company, of course, does no supply 
Pergit A NONE 849 |4 B " ES = gen a e. work in London, and therefore stands to lose nothing by the 
Wolverhampton D, " 8 073 H 109 ; ,, | 19,409 * 888 14776, .. threatened competition. The company’s policy of restricting the 
: Worcester..  .. j » 8| 466 n ip M t Beni s x flotation of new subsidiaries, whereby profits may fall off to some 
Yorke. Wool. Dist. 8 1,661 $ 698; p | 89,897 | + 452417 |]! extent in this direction, is not likely to affect dividends, since the 
a | : l increasing revenue derived from the present Edmundson offshoots 
Burnley .|Dec.16 | 2,148 |+ 218; .. e] 75) .. will, in all ‘probability, soon counteract the shrinkage in profits 
Burton-on Trent .. en 10 1 510 y x 56 Leao = ee iò ip .from promotions. For the decline in Metropolitan Ordinary there 
ot PH » 9| 8,628 — o Ee ug TEE as can be no other reason ascribed except that same sympathy just 
— ? — ee ee " H e 3 
Chatham and Dist. | ;, M 1,108 + 188| 50 | 82,593 i+ 8,518 (98 |+°8 alluded to in explanation of the dulness in Edmundson’s shares, 
pe aga n ro “han | ea 146 Fi sg It- takes a Stock Exchange mind to appreciate the real power of 
Coen. $^. T Der Wl, Bis LH B0 | 23960 n 642 , 9°69| .. sympathy, however much a member of the stronger sex may think 
Darlingion .. —.. ie | p a 2 | os re n "367 | rie M he understands it. 
Dom s et ay cd B. — 6 | 87 Pe 5 Ao phe t+ 3 ~ City and South London Railway stock has been down to 431, and 
eem s 18 KT y 137 -$0 i 27750 + 1,742 | EM at 45 the price shows a drop of a point. Well-informed insiders 
East Ham .. ..] » 16 EP PEU LE er + 66 | P. MET were selling early in the week, but the stock was taken, though not 
Gloucester Ur ade 13 | ol H 40 | 87 | 11120:  .. | 9 | e very readily nor to any large amount. On the eve of the dividend 
nu bar 1 2 Mt fem | coe x 2x9 | a |.2 announcement, these realisations are certainly curious, if not 
1Huddersteid T ES 16| 4.290 $ 188 | 37 | 82580 + 860 18 |.. significant. Central Londons keep firm, but Districts at 36, and 
Tce ee 13 30 4 9 E Eo is T1 [7150 Metropolitan at 86 continue to recede. The reduction in fares 
Ipswich — ..  12| » 16; 2 — $2,87 | 16408 — 1,665 | 108 | may have started the fall, but it looks as though some more cogent 
M cMar nM. m el |+ i PO: | SES S md qg reason were at work to BE e. Mus oT 
r n is : "AEn ! e : : i istricts, and are 
i » 14| 1607 |+ 404 150 | 87,611 |+ 5,000. 1235+89 , Railway profit-sharing notes followe , an 
Less se i ^ (| 1108 it T38 | B8 |21020) |+ 5.216 | i+ 8 — at 97. London Motor-Omnibus shares are 14, District Motors 155, 
508 , t , ae . 
Pea Super 20724 |21,826 | 49 | 517,040 |410138 | iòs | 4'1 and Motor-'Bus 3s. premium. , a que 
L.C.C e e| æ 2| 26494 |.-8,441 | 35 | 593,199 40,511 | 61 |+ 43 Tramway descriptions bave nothing to distinguis 
Lowestoft ..  ..| , 16| 251 — = "perds Wes notice. London United Preference lost 5s. at 10. We wonder 
Nude a cue "399 M $1 141259 Mery AM s whether this portends any dividend disappointment? Anglo- 
Newport i e|o» 16|71057 |+ 64 | 11 5,812 878 | 14°5|+1°5 Argentine Ordinary recovered to 85, an 4 advance, and British 
Oldham » 17| 8101 |+ 899 |88 | 62,465 | + 15,678 295 - 16 Columbia Electric Railway Ordinary and Preferred Ordinary are 
Eno. d "16| mol .. A 600105 | ..  85|.. quoted er rights. The former shows a fall of 2 to 1203, and the 
ré aet |» 9| 149 [4 116|88 | 74239 |+ 1,283 | M5] |.. Preferred remains at 112. It may be pointed out that British 
Preston .. e| », 18. 11M, .. |.. on teer een ire Thomson-Houston Debentures are 99, which is no change, despite 
EN HO E it 1 Ed jh "i a 2e 5 Tane di8]|£p5g the good advertisement secured by the company in connection with 
Balord ^ o e| o» 11| 8249 |+ 720 |87 | 158,479 |+ 8814 | .. | ..  electrifying part of the Brighton Railway's system. : 
iScarborough — ..| Nov. 26 19 | os | 45 ? PERE EE Unimportant fluctuations in Telegraph] stocks comprise falls o 
Enemon o e pea T TO o ee tlic rd Loaded j each in Anglo “A” to 17, in Direct Spanish Preference to 9, and 
an ead on ok ee es 18 458 + 41187 | MAT 753| 6 |.. in Cuba Telegraphs to 8%. The island of Cuba is said to have os 
Btalyb’dge,Hyde,&c. | » 9] 1168 j+ 462/38 | 25590 l4 eros les g'a visited by floods, but information of damage is meagre. Grea 
PETE Ba a fe t Hf xn M 49,583 x 1,780 | .. lh Northern of Copenhagens at 38 bave another advance of a poen 
Swindon i Aelita. 26 | 159 4 18,86 | 7,172 e p 949 .. to their credit, while Indo-Europeans are 58. The Nationa 
Tyneside ..  ..| » 13, O92 |+ 59,50 | 204M |+ 1,125 |887; .. Telephone varieties have not altered, but Oriental Preference, with 
x NE NR E SC G T = ao ap ton, 350 Hz 149 a rise of 4'4, are now in line with the Ordinary at 1,5;. Electrical 
Wolverhampton . d " 13 1,492 j Gc oles | a ee ET i ve markets are concluding the year in a very subdued manner, and the 
. E | | | threatened competition by the L.C.C. has given the Supply te 
| | | ri 
Cen. London Rly. | Dec. 16 | 14,66 + 885 24 ; 152,789 — 676| 6 .. a fit of financial indigestion . that is singularly inapprop 
City & B. Lon. Rly. | , 17' 6,505 4 293 24 | 6330 + 598 [6:35 .. coming in advance of Christmas. ss 
Lublin-Lucan Riy. | p 16 ‘185 p» a eae epe The donor of the £100,000 so munificently offered to the Salva- 
DN M MU RI ae aaa ioe MW arab? i 1650. on tion Army, for final payment to the King's Hospital Fund, is well 
BART ee b 16 405 j+ 281 24 | 88.074 | + 2,291 ` 45, known in circles associated with electrical finance. Mr. George 
{Metropolitan Rly. | p 17 17807 + Ga o ME a mae Herring is chairman of the City of London Electric Lighting Co. 
Met. District Riyas: | A7.: 16,266 + 913 | i | 2c X eee and of the Electric and General Investment Trust. Through the 
| | 2s | | | latter he has been brought into close contact with electric traction 
‘enterprise, and his is a familiar name in connection with a 
* Compared with the corresponding period of 1904, t One week only. multiplicity of interests that centre round electrical industrics 
t Inclades horse, steain and other receipt, ^ — - generally. 


Vol 57. No. 1,465, Decemser 22,1905]. THE ELECTRICAL REVIEW. 1097 


‘ SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


| Business done : Rise " 


Closing Cloeing 
Dividends for the last : ' week ended 
Quotations Quotations | 
. four years. Dec. 13th. Dec. 20th. a n | Fall — 
EN 
i ! 1908. | 1904. 1905.8 = Highest Lowest. — 
8,800 | African Direct Telegraph, 4 % Debs... — .. — .. | 100 | 4% | 4X | 4% 4% | 91 99 —102 TP MET 
95000 | Amazon Telegraph Co.'s shares, Nos. 1 to 95,000 | 10 il i Ni | 81— 4 84j— 4i la EN | 
119,700: Do. do. 5 % Debs., Nos. 1 X 1,250 Red. | 100 Nil Nil Nil | 5 95 85 — 90 85 —90 d d 
768,580 | Anglo-American Telegraph s . d .. | Stock 60/6 61s. 2 96 29s.§ 61 — 68 61 — 68 "E x 
8,118,210 Do. do. do. 6% Pref. ' és .. | Stock | 6 6% % 58s.§ | 109 —110 109 —110 110 di sra 
8,118,210 Do. ão. do. Deferred Stock 1/- 2s. il Ss 17À— 178 163— 17 17i — 
50,000 | Anglo-Portuguese Tel., 5?5 Mort. Deb. Stock Red. 100 T ES T: | AE 102 —104 103 = ss o is 
44000 | Chili Telephone, Nos. 1 to 44 ,000 6 6 7 8% oats TR— "i 71— DUM | + 
yi Comer Mora Sting. 500 year 4 % Deb. Bk. Red. PN A in : y | : Rm on — p^ — = 974 | 963 | + 
, e egrap ee L ee as rs " eo. — 
Paper LC us 10% Pref. T ee ws we 10 n A e | n Q^ f im 18 17 — e 173 i oe 
pani elegrap js sa ss O5 "T e 
j ec N — — ee ae TIS 
m ee ese Ga apei 2|: 4$ ox e$ 6s dcs c4 | cq 
60,7100 | Direct United States Cable  . 20 8 | 8 «$$ 14 — 15 14 — 15 148 EF 
74,500 | Direct W. India Cable, 44 % Reg. Deb, 1to 1,095. 100 43 4 ! 43°, 1004—1024 101 —103 ia | * 
esed C P TENE a IP IPIE TEE MEE EE TRUE 
», . e ` ICM on . 
1,896,814 Do. 4% Mort. Deb. Stock Red. .. | Stock | 4 4 4 | 4 %8 | 106 —108 106 —108 1l | Js s 
Rue mee iens E a Qum Tar | A. 13 IE | 1$ 133 as [aene | we | 9n] - 
e à —— à .- ee 
800,000 we Afrio. Tel., Put. Db., 1 to 8,000, red. 1909 100 4 4 4 4% 100 —102 100 —102 1014 Me 
200,0002 . 4% Reg. M. Debs. (Mauritius Poy: dito ard 25 i% 4 4 4% 100 —102 100 —102 u.s V1 m 
180,887 Globe Telegraph and Trust. ue F 10 £8 54 5a 5% i 1 va 1 10) | Ps 
180,887 Do. do. 6 e, Pret. M S 10 6% 6 6 4 6% 1 14) 1 14 14 14$ ʻi 
150,000 | Great Northern Telegraph, of Copenhage 10 124% | 15 94 ow 86 — 88 87 — 89 88 . +1 
46,500 | { Halifax Si! Debs. within Nos UE Ist Mort, fort} | 100 | 44% | 44% | 449% | 44% | 1004—1024 | 101 —109 - m +4 
17,000 | Indo- Baas, topes Telegraph : ša 25 1096 |10% |18% 5 96 57 — 59 57 — 59 58 573 è 
251,127 | Marconi's Wireless Telegraph .. n s S 1 $3 “5 oe = 1 là l— 1 
Do Monte y Video Telephone eo: Ltd. od p i - 3 % 3 b 4% we 1 -= 1 á s 
i do 0. 5 ref. zu x, 5 X E 
1,988,888 | National Telephone Pref. Stock A - .. | 100 6% 6 2 6 "1 6 %§ | 1104—1114 1104—1114 1114 el 
1,966,667 Do. Def. Stock x zs ux 100 44% 5 5 5 9655 108 - 110 108 —110 1 1 
15,000 Do. do. 696 Cum. lst Pref... ds 10 6 5 6 6 6 955 18 — 16 18 — 15 14k : 
15,000 Do, do. 6 % Cum. 2nd Pref. 10 6 6 6 6 965 11 — 13 It — 18 of 
250,000 Do. do. 6 % Non-cum. 8rd P., 1 to 250,000 5 5 2 5 5 5 %§ 53 b 
2,000,000 Do do. 8$ % Deb. Stock Red. Stock | 84 84 84 84% 98 —100 984—1 991 99 +4 
1,689,593 do. ^ Deb. Stock Red. 100 4 4 4 4% 104 —106 104 —106 105 à 
179,818 Oriental Telep. and Elec. 1 to 171,504, fully paid 1 6 64 64 6% 1 18 1 13 
50,000 Do. do. do. 6 %, Cum ef. 1 6 6 6 6% M$— 14 )]i— lg s + 
100,000. Pacific. & European Tel.,4 % Guar. Debs., 1 to 1,000 10 : H 4 - d — , a mac? ü oe T 
; uter's e. : ; 
60,000 | Telephone Co. of Egypt, 4À % Deb. Red. .. .. | 100 $ es uc 44%, '| 102 —105 108 —106 | ; +1 
8,287 | Submarine Cables Trust A ss d .. | Cert. 6 6 6 6 05 195—128 125 —198 125 . . ae 
. 68,000 | United Hirer Plato Telephone ' 6 q 8 8 iss | 714— R 7À— 8 ys ss as 
, » % Debs. e ae Stock b b b b 111 —113 111 —113 : MET s 
15,600! | West African Telegraph, Shares. 10 2 4 d | 49$ 94— 10 xd 0 i ; T 
80,008 | W. Prag of America, 1 to 80,000 & 58,001 to 008 24 i Ni Mo x W 3 — à Rs 27h es és 
150,000 Debs., 1 to 1,500 . by Bras. Bub. Tel. | 100 4 4 $ 4 | 4% 1003 —102 1004—102 "ES : 
-901,990 Weera elegrat h, Ltà., os. 1 to 207,9380 10 7 7 7 : 5% 14 — 14 181— 144 xd 141 | 14 — 1 
75,000 Do. oO. 5 oT Debs. and series, 1903 | 100 b b b B% 102 —104 102 —104 el pof | 
Do. do. 4% Deb. Stock Red. .. | 100 4 4 4 | 4% 108 —105 1084—1 1043 |, tà 
88,821 | West India and Panama Telegra a ee as 10 i Ni il |o nee — ' 
84,568 Do. do. 6% Cum. 1st Pref. Ms s 10 7 "i 7 96 e S | 6% 83— a & 8 85 
4,689 Do. do. 6% Cum. %d Pre. : D! 10 | N Nil i ts Ee 7 | 
80,0008 Do. do. 5% Debs., Nos. 1 to 1,800 ..: 100 5 96 9$ : 5% | 101 —104 | 101 —104 seo OE ras | «s 


a 
æ 
E^ 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


850,000 | Angle-Argentine Trams, 260,008 to 480,007 . 2s 5 ss | - | 89, | 6 %§ : ed— 8j | Ba 884 +è 
1,300,085 | Do. 54 % Cum. Prefs., 1 to 260,007 . 6 | . 1595 | 595,1 Bb m 6 | bj— 6à ' ôg B b: 
266,500 | Do. Permanent, 6 % Deb. Stock, 1888 | 100 ^ | | 6% | 65 6% | 192 —145 142 —645 i ..- | .. , 
900,000 ` Auckland E. Trams., 5 % 1st Mort. Deb. Stock .. | 100 A 5965 | 5% 5% ; 106 —107 ' 105 —107 ' 1064 sel Ya de 
530,000 Babcock & Wilcox, I to 590,000 1 17% |20% | 16 «1: 4 | 3j— 4 je pc. m. "adis 
100,000 | Do. do. 6% Cum. Pref., 1 to 100,000 . 1 6% | 6% | 6% ' "14— ly lí— lf | a NE 
40,000 | British Aluminium 7 % Cum. Pref... ..  ..| 5 Nü | Ni | Nil : 3/6 = au br a E 
90,000 | Do. do. “A” 6% Cum, Pref. .. ..; 5 | Nil Nil | Ni ^ 3/ 4 E i- 4 e 
20,000 Do. do. 4% Funding Certs 5i... js UM NUN, 9 y usé . ^ 
800,0001 | Do. do. 56% lst Mort. Deb. Stock Red. Stock | 5% | 56% | 59, | 5% ! 98 —108 98 —102 ; . a 
800,000 | British Columbia E. Rail Def. Ord. Stock .. 100 » 6% | 6% | 192 324 — 119 —122 | —3 
800,000 Do. 5 % Pref. Ord. Stock we ae | 100 :: 5 % | 5% | .. + 109—113 10) —118 1104 | 1083 |... 
115,000 Do. b 96 Cum. Perp. Pref. Bock. ..  .. | 100 deg 595, ! 56% , b» 106 —109 | 106 —109 ja 
400 | Do.  434951st Mort. Debe., 1 to 6,250 . 40 E 44A, | 44% | 449, | 108 —105% | 108 —105 % i 
,0U0 Do. 4 Vancouver Power Debs., 1 ‘to 2 200 100 a 4 44% | 44% 102 —105 102 —105 | ae 
188,801 | British Electrio Traction é ns 10 8 6 6 NES TÀ— 74— 83 | R Igy m 
156,487 Do. do. 6 Cum. Pret. ..| 10 6 6 6 i 0—11 | 10—1  :; 10%] 1, .. 
1,000,0003 | Do. do. 5 . Deb. Stock .. | Stock | 6 5 5 i* 119 —121 | 117 —119 119 1l | —2 
250,000 Do. e an Deb. Stock Red. 100 ee oe é4 % — 99 — 99 | 98 97 ia t es 
100,000 | British Insulated and Helsby Cables DES 5 | 10 8 8 8 908 | zm | 61i— 7 i S ne 
100,000 Do. do. 6 % Cum. Pref. 5 6 6 6 6 i | — 6} 6G | šA] e » 
600,000 Do. do. 44 % 1st Mort. Deb. Red. | 100 4à $; 108 —106 108 —106 um Qu^ db uu 
212,000 Dd T OO on n x ee tio QU ree a 100 o 96 4 | 4496 98 —100 98 —100 Se el e 
ritis estinghouse re to and | : E ; = "E 
2,000,000 i 405,001 tc 41500], ^ 6% | Nil : H— 9 | lf a ' 9 et 
1,016,858 Do. 4% Mort. Deb. Stock .. | 100 pa t% 14% | 49, | 8—85 | 8O—85 I a 
50,000 |fBrowett, Lindley & Co., Ord. .. 221 | Nil Nil Nil in b. i | i Jl uU d " jo 
50,000 Do. 69, Cum. Pret. .. | £ Ni | Nil ' Nil .. | Mj6 to 15/ | 14/6 to 15/6 | .. Pb 
106,781 | Brush Electrical Enginoering, Ord., 1 to 106,781 ...| 9 Nil Nil Nil ja: De RES — à E Ime 
150,000 Do. " Non-cum.6% Pre... |) 2 ! 6 6 6% | x H--a ge ei Yd x is M ax 
125;0008 Do. Perp. Deb. Stock .. | Stock | 4 4 43%, | 44%, | 96 —10 =; 96 —100 f ; 
125,000? Do. Perp. 2nd Deb. Btock | | Btock 44% | 44 43% ld, | 84 — 86 84 — 86 x NE 
500,000 | Buenos Ayres & uv uy 1 to 100,000 : 895 4% ]| .. 84-— 38 3à— R Bra 8g ! .. 
200,000 Do. " 6 5, Cum. Pref., 1 to 40,000 5 : 6% 16%! .. 5a 518 ^ Bll big BS de 
187,500 Do. uB” do 1 to 27,500 | 5 6% ! 695 ! .. cM rS ze. nnd ELEM d 
317,700 Do. 5 % Deb. Stock  .. . | 100 5% | 5% | 6% | 107 —109 107 —109 5 ie. ditta 
190,000 Do. 5 % Ind Deb. Stock ` | 100 5% | 5% | 5% | 102 —105 | 102—105 | 144 | .. . . 
595,000 | Calcutta Trams., 1 to 105,000 .. — .. Bp? 5 6% | 8% | "15,8. 9% — 9 | . s v 
163,060 Do. 105,001to 187,610 `. 5 QW ae rk Bae a — 9 | & TE RON 
350,000 44 % 1st Deb. Stock .1 M0 , .. | 4% | 495 ! 438% , 107—109 | 107—109 |i. PME ERG 
86,000 Callender’ s Cable Construction shares .. 6 !15 | 124% | 124396 | 10% | 11 — 12 | 11— 12 ZA "o 
40,000 Do. - do. 5% Cum. Pref. 5 5 gà 5 5G. i 54 | 5$ na es g 
800,000 Do. do. 44% lst Mort. Deb. Btock Red. | Stock | 4% | 44% : 44%) 414 — 10 —11 109 —111 nes ie 
491,222 | Cape E. Trams., 1 to 491,222 i ty |. 1154 1104 1 6 4g I- qe of Uu Me oj NEA 
450,000 Cinco coner Alkali, 1 to 450,000 ; 1 s 4% | 4 LS: l— iè | l— 1j là, là i +3 
290,211 Do. 4} % Ist Mort. Deb. Stock | 100 0 | 48% 43% 5 44% 917—102 97 —102 | SC MEC 
1,968,908 | Central bender | Railway, Ord. Stock .. | Stok | 49, | 4% | 4% > 4&8 i 98 — 95 9—95 | | 94 NSh ^. 
528,906 Do. do. 1% Pref. Stock- .. | Btock | 4 4% | 4 4 %5 | 101 —103 101 —103 1024 | 1021 * 
528,806 Do. do. do. .. .. | Stock | 4 4% | 4 85 — 88 8 —8 | a D. 
1,380,000 | City and. South London Railway se 0. o | Stock | 8i 2%§ 45—417 4 —46 | 45 4 | —1 
85,00 | Crompton & Co. Nos. 1 to 86000 a to’ 8 |6 ca | 3— 8 39— 9 pe aoe ae, 
Mo bs. a 
100,0002 { 900 of £100, 2nd 901 to 11,000 of £50 Red. } 2s | 5% | 5% | 5% 5% | b7 — 100% 97 —100%, (9 | E 
: | 
: * A period of nine months. t Quotations on Lupi mid Exchange. 1 Unless otherwise stated all shares are fully paid. § Interim dividends. 
l l : | And bonus of 10s. T From Manchester Share List. 
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| Chaisg- : | Baden E | 
Closing Quotations 20th, 1905. 
| for the Quotations Dec. 20th. | Dec. 
k Dividends fo , 13th. 
| ! | 9s last four years. — aan 
NAME, | Bhare m ded : : 
Present 1902. | 1905. | 1904. , 81906. 9 | 645 
T | | 's | pisa | 8 $ | 6 % | s Th | idt 
- $5 er N 6 96 | ô 106 — 134— 14 
- : 5 | 449 44 1 14 1 
ere Las re ae tee DUE Toe se | 100 | | se | 6 % | : $ 14 E: E" 100 
, ` Oo. t ee "iT | 7 id: mj i 
805,000 is do. po M d 60,060 10 hae | E: A4 | 9 —9. E cae 
00. C00 Dublin United €— Pref. between 1 and pes | 950 | 8 | ay WE <= p^ | 1g 1 
, Do. bs. d E 100 ; | l4— * 2— 2 E 
700 4 % Debs. | . » ^ : LL. Se | / 
"63,400 | Do HUAN DE EN, ENE | ni $s i B d | 8—9 9 | M 
300,000 UN. CRM hir y rema bin SIT 180 0 | 49 | 53 54 |58| 9 = E i 
‘ , zs | | h è | ee 
17139 Do. ane Biook Red cd HEIRE TN 95 | m E 
844,0991 Do 5 % 2nd Deb. vx a 200 | $.17 | Fk ig | 4% y 9 9 ; ae |o 
TET Electric Construction 1% Cum. Pref., E to 31, Sk. | Stock : | 5 | 5 | 4 9 96 —100 y^ — 5 ; 
Seo | Do do | (C Cum. Pre, s, stock | 44 | 42 4% | ads] 5 u | oca 
n di. Mais "^ Co. (1900), 5 4% Mort tus 78,000 10 | T K e | 7$ ; 2 E = ^ 13 134 125 
"T! ,! A is AC o | 
20000 Gt. N. & Citgiail iiA Crean. Ten s a9 'à |15 g a5 % 10568 [o Si | A 91 | 18% 
780,000 anwad Batley t. Debs. i» adi 5 | 20 | | 4 | 44% E I. es m 104 1 
,000 Greenw do. 5% Mor ", P ee | | 4 % i— 19 | MA "s . ^ 
70,000 s (W. T. ), Telegraph "A Pret, . Stock | 42 | 4 3 D b. JE | E" "S ES 
I| MUST S do. Mort. Deb. Stock 10 | 10 2 y | 4% | 4% li— 2 pm 7 . A 
200,000 IM do. & "Telegraph Works. 100 | 4% | 4 114 $ G— 6j a ul ji z 
ea India-Rubber, Gutta- -Percha 4% 1st Mort. Deb. | 10 no | 1a 5 j | 5 2, m i 10 mu. "E Mw 
50, | Do. Y" Ord. .. n | 10 % | 695 | 4%! d s d | 3. 10 fa} oss 
"31500, [Liverpool Maii ERE PY Y aee | oja ET so ise | 1— o9! | 100— 105 . + 
Í +t e ee 10 M | e E of, % =" cv r N a 
be. | OM ow E qe er P ay t du T: Ds ee m A ay Vs 0m |. 
edes Do. 2 e % Cum. ri. Deb “Stock .. | 100 | Nil |. Nil | Pe 5%, | 108 — 108" — ; Re 
30x 25 | Do. i à 1st Mort. rds es | E d 5% "A. - E Ao a | dz. ^ - 

MN | qe 4 AA Detd. 2 ie jo 84 | ug | 43% 4— ! 9 . 

UBRO | Metropolitan Electric Prams, E "men tows | E | 5 | no 03 | Rx E CAE I 
CC NN ANNIS = Bret Woor to 40,00 ans E wont m ME | & | 
100,00 | Peebles (B.) & Co. 6 dc to 40 000 & 50,001 to m 50 10 5 |a | 44 Q4 | B — BA 102 —104 | k 
ATE POMA n Peek te SLO 4 40,001 a 100 | 2, (2 15 % SX | a o e x 
210,500 | m i19. Deb. Stock and Maintenance 1900 | 100 | 4 $ t% | 5% | 5% | $ — 97 | ie " |o 
245,000 h Construction & 1 to 1,500 Red. ji | "E | e. | 8895 8 968 | l4— 2 | : 3 af | és 
37,350 | Telegraph Tei Ni oer ecu dto 100 | a% | si $ | i- 3 | 3— 3 Jg 

Lon | 88% | 6568 | .. . Ja; PS , 

à cy | Undergd. iud Railway, Ord. Tei is 116, 666 : | Y | & % | v 4 *, 82 — 87 

"540,000 | Willen y edens 90,000 & 135,001 to 1] 06 idi . 14% 14% | 
333,330 TC EX Cu P, A 001 jb. Bi ck. p^ ————————————— 

ME Do. 4% Ist Mort. Deb. Ste —— UPPLY COMPANIES. 
246,8 putt eS S i M . 
___ 246,806 TRICITY ! » " i 
ELEC | a k xt. : " 

| | 5 of 4 § 102 —105 1 9i ee — ł 

000 TIE | 44 ? | S Jy EE oe | «B ies 
to 14, tock .. | 10 | .. X, a a sa i 
000 | Bromley (Kent) a Cn gels 20,000 | GE is AME 102 —105 | 103, 6l W ON i5. 
n Brompton & Kens, Elec. Lt. Sup. Ord. 1 to 20,00 IRA s2 BE sx) oR HW ETE 
29,377 Deb. Stock —. 10 » | 4 5 » » ‘a 
ITE Central Electric Supply 4% Guar. Deb. toc 5| 2 4 ^. ‘j | Sic ee a 
5000 | Charing vo do. g” % Cum. e | : : | Eli | 108 =u are | 561; 3 , 
. x n nes y^ — n =e . 
80,000 E - City Undertakin bars er E | : a v; s I -12 | no-u Hi dmi 
, Do. 4 % Deb. Btoc e 5. y^ 13 | 131— 14i | | L^ n 
40,000 | do. . k| y^ 5 : 14 | ae ee 
"adh, | Chelgen Electr Sono HOT WIL IE d HIHIHEZ | ZEE AE 

, 0001 | Do. m "Lighting, 40,000 ] " 10 | ° 5 | 2 | 44% | 108 —105 93 — 2fe z w - 

| ante per aiut a MM Wu ge PERI: 
40,000 Do. 5% Db. Db. Stk., 1 v * 2 | ee S | | EE . "T | ‘ : 
400,0001 44 % 2nd ical Power, 2. A Bo x - 4 968 | 12 T 4 "e nf 
MO County of shan lect e MEER ys mau o m AEM e 
50,000 35 cb Tandon Polki ier ef, 40,001 —60,00¢ 4 10 4 4 | 1m P, 538 | "oH -à 
40 m Badger: A M. ES oe k .. | Stock - 5 7 6 | Aa 107* —1c9 y x be 
80 ; . righ 2 ge UK a | a 6 — 109 ~ 5y i 
400,000 Lx do. iio Mn rca Ord. Bhares . | | 6 6 | 44% | pes pa vá E x 
70,000 ^ Eamund do. Mura Mort Deb. pd si | ix | 4€ | 101—104 101 — M s Xe 
80, Do. 00 . j ie 5 | z lo | | — 8 = z ^ Ss 
p "-— aE et oe ae | aR ES | Re d MERE 
’ . oe SES ee i 
50,000 i Iek Da i Aka | 3 z 495 | 4% | —100 ^ p Z d -1 
65:000 Hove, i to ^ 10s. po T ito y 4 3 | 12 10% Ii 113 | "rn | i x. : 
, ew Se ee. y8 € "E. oe 
10,000 Do. Deb: orm $ 5 10 i 4 4% | 24 d- | T +. 
T Do. 4 % 4 | 1 s 
71300 Do. E. M and Knightsbridge wre Stk. — | i y! | 6 63 | ta 97 ca Zu Es | t i, 
136,000 | Electric Supp do. 6 96 Stock | 4 10 10 113 T : 
111,000 | a Do. PTT Mort, Deb. Stk. Red. bea de | 105—118 pM. | ; E 
l 1 to 5 | 7O — | xm . ee 
871,895 Me lind Pee Bupply OU RE i—i, 1,106, £8 pa. | : nta 101 —1 | E cM] d 
20'000] Do. Mort. Deben. St Moet, De) 100 sam E^ | B 2 | 8— | : 
20000 | Midland Electric Tto 5100 . | 5 "|a a3 | 5 2 | E ts i Eee 
285045 | Se A PE gri E41 | s T% | $3 9 — 100 a e | 
, f | os i; s 63 
955 5 % Pre ee 6% | 6 | 4% | 
om |. Do ne PEE 1E LAETI DC EC — d» E 
i 89,955 | tting Hill Electric Lig % 1st Mort. Deb.. D LL 4 | i ad 4 | 123— 133 | 131— 9 | e 3 à 
000 | Do. A407 to 18810 Lo T AL EM dés d$ | loss 3-10 | 99-19 | | E 
59,000 Oxford, 1 to 96 nag a t, Ord. As 5 143 7 | * 2 2 98 —100 | 9— 9 | S p ES 
92,500 | Do. 4 E Deb "Electric Ligh 40,080 5 ! : | 83 | 34 | er 24 | — 80 . " : | 
50,000 s’ and Pall Mall Pref. 20,081 to 40, 100 | | 98 4 80 | "6 e V: 
40,000 St. Jame do. bk Deb Bleck et = 5 of ee ae | 4% | y | 3 b ERS 
20,000 ly, Or 4% | | = E rx L = 
10'000. | Smithfield PAESE eS igi Vie amd T | ES 15 | "Ni 7% i n | d | | -E Ho A 
1 Do. : A 2 1 7 --108 = iw 
dE EE c PH ug ag ag, X3 x41 150 
65,000 South Met. Elec Greenwich 17 95 Pre b. Stk. 100 se 5 | 6 | 5 do | QE | 104 —106 ja MA 
pons ( Late M o ana ‘4% Ist De 5 : P | 5 | 5 ms 104 —106 | 11 12 124 | T 
, | 1 | . ee 
105 per Eds Cum. Pref sa! a | Pears p a nm Bhe 
20,090 | Ur Do. : Cu Mort. Db. Stk. Re 5 12 % E. E | 5% | | 
80, | Do. do, DO d uu o I | 6 
110,000 eg ge ee aie e | 
98,151 


kay Companies, ord., 56—57. eaeh Ta aisi 
Bhares not officially quoted :—Mac d^ : lend 
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PROCEEDINGS OF INSTITUTIONS. 


THE CALCULATION OF ELECTRIC FEEDERS. 
By W. G. Ruopzs, D.Sc., M.I.E.E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, Manchester Local Section, November 28th, 1905.) 


In the calculation of the requisite cross-sections of electric feeders 
the primary consideration is that of fall of potential. Whether tbe 
fecders are for electric traction or for lighting, it is usually neces- 
sary that the potential difference between the extreme ends should 
not excced a specified amount when the system is working on full 
load. | 

In the following treatment I shall assume that the current in any 
feeder is proportional to the distance measured from the end 
furthest from the generating station. . This is never strictly true, 
but the largerthe system, whether for traction or lignting, the more 
nearly is the assumption correct. 

The following theory shows us in any particular case how to 
calculate the least cross section of feeder which will satisfy the 
' electrical requirements. 

The data upon which we have to work are as follows :—- 

1. The total permissible drop of volts, v, along the feeder. 

2. The maximum current, c, that is, the current on full load at 
the end nearest the generating station. 

3. The total length, 1, of the line. 

4. The specific resistance, e (= 16 x 10-7), of copper, or what- 
ever material is used. AI ee z 

PROBLEM 1.—To find the cross-sectional area of a uniform circular 
cylindrical feeder of length L, to carry a maximum current c, with 
& fall of potential v. 

Let 4 B represent the fceder, the current in it being zero at A, 
and c at 5. | 

The total fall of potential from a to B is— 


Sook, (1) 
2 


where R is the total resistance of the feeder. ; 

That is, the fall of potential is one-half the maximum current 
multiplied by. the total resistance of the feeder. 

The least cross-section is therefore given by 


qunm (2) 
Zv 
PROBLEM 2.— To find the fall of potential along any portion of an 
electric feeder in which the current varies as in Problem 1. , 
Let a B be a portion of a feeder such that the current at A is C1, 
and at B is c». 
The whole fall of potential from a to B is 


v= L Ot (3) 
a 2 


That is, the fall of potential along any portion of a feeder is the 
resistance of the portion multiplied by the average current flowing 
in it. 

We will now proceed to the general case. 

In an electric feeder the current is a maximum at the generating 
station end, and tapers off to zero in the other direction. 

The ideal feeder should, therefore, be in the form of a truncated 
cone, the cross-section at any point being approximately pro- 
portional to the current at that point. 

PROBLEM 3.— To find the fall of potential along a conical 
feeder in which the current is proportional to the distance 


Y 


Fic. 1. 


measured from the end furthest from the gencrating station, having 
given the maximum current nnd the specific resistance of the 
material. 

Let x v (fig. 1) represent the conical feeder whose length 
measured axially is r. 

Let o be the vertex of the completed cone, and let 4 + r be the 
total axial length from vertex to base. 

The total fall of potential from x to v is given by 


R R-—r 
v= p {log } 
T R 
ec 13 
where pS Iul 
s 4 


If, now, a and 4 are the respective cross-sectional areas at x and 
v, we have 


eor 1 A A/" 
- oc uli-Jgmiseeat Mili) 0 
' For numerical calculation this is more convenient in the form 
E Ja 2 
= COL(VA + a) wae aa} (5) 
(A — a)* 


1 A 
43 logi, X log, 10 + oe 
.. In practice we should assume a value of a, say 0'1 sq. in., or 
0:625 sd. cm,, and then the, value-of a can belapprozimately deter- 


mined from equation (4). The exact value of a cannot be deter- 
mined, since equation (4) is not capable of exact solution, and the 
simplest way is to assume successive values of a (preferably multiples 
of a) and substitute until the desired value of v is approximately 
obtained. : 

In practice, of course, a conical feeder would never be adopted, 
but a series of cylindrica ) feeders of various sectional areas. 
Having settled, however, the values of « and a, the section, s, 
of any intermediate section can be determined by means of the 
relation 

Vs " Jat(Vx-Ja). . (8 
+ being the distance from x of that end of the section furthest from 
the generating station. ' 

Remembering that the power wasted in the line is a function of 
the current and the resistance, it becomes a question of consider 
able importance whether the least section of feeder permissible in 
any particular case is the most economical, or whether it would not 
pay better to install a larger feeder in order to reduce the losses in 
the line. 

PRoBLEM 4.—To find the watts lost in the feeder considered i 


Problem 1. 
The watts lost in the whole line are given by 


Coat 
3a (7) 
Thus, the rate of loss of energy is one-third of the square of the 
maximum current multiplied by the resistance of the line. 
PRoBLkEw 5.---To find the watts lost in any portion of an electric 
feeder in which the current varies, as in Problem 2. . 
In tbis case the total watts lost in the portion are 


Ww zz 


og}, c? + C4 C, + c? p 
Te e LI 
a 3 


since ¢ L = C3 — Ci. This formula is far nearer the truth than R x 
(average current)?. 

PROBLEM 6.--To find the watts lost in the conical feeder con- 
sidered in Problem 3. 


The watts lost in the whole line are given by. 


Cor Vu A Nu f 
X NC T l— ,-- -- -loy, +- ae 9 
wicwspl ^ A—Nu n at A A (9) 


For purposes of numerical calculation this formula is more con- 
venient in the form 


nee Oe Vara 


A 
(A — ur asa lori q log A a AAD) 

This is on the assumption that the current has always its 
maximum value. The average value of the current would probably 
not exceed one-half of the maximum value, and the watts lost 
would consequently be but one-quarter of the above. 

If the most economical section is less than that required for the 
maximum admissible fall of potential, then that corresponding to 
the maximum fall of potential must be adopted. If, on the con- 
trary, the’ most economical section is greater than that corre- 
sponding to the maximum admissible fall of potential, then the 
most economical section should be adopted. 

I have in this paper considered only continuous-current feeders. 
The introduction of self and mutual induction renders the calcu- 
lation of alternating-current feeders much more complicated. It is 
to be noticed that I have only treated of such feeders as catry 
current according to the law stated above. I have not considered 
it necessary to mention feeders which carry a uniform current 
throughout their entire length, since only a straightforward appli- 
cation of Ohm's law is required for their determination. 


` 
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STREET CABLE SYSTEMS. 
By S. J. Watson. 


(Abstract of Paper read before the LE.E., Manchester Local Section, 
November 28th, 1905.) 


THE author first deals with draw-in and solid systems of laying 
cables, describing the usual methods adopted. He remarks that the 
cables originally put down in his town, which is supplied on a 
three-wire direct current system, were insulated with vulcanised 
rubber, all three cables making up the set, being contained in a 
single 4-in. cast-iron pipe. After about three years’ use faults 
became of frequent occurrence through deterioration of the rubber, 
and finally resulted in all the rubber cables being withdrawn and 
replaced with another type. To avoid the loss of selling at the 
price of scrap copper, the cables were thoroughly dried, re-insulated 
at the joints, and laid in an asphalt trough on extension work. 
Some have now been in use for over five years, and no trouble what- 
ever has been experienced, except where the ends were left 
exposed in street boxes, and this has since been remedied. 

For low tension direct current purposes, whether for a drawn.ia 
or solid system, the cables may be of single, concentric or multi- 
core construction. The first cost of a concentric or multicore 
system will be less than the equivalent in single cables, on account 
of the greater compactness of the set of cables and the less expen- 
sive pipe or trough required when laying. Jointing is, however, 
much more difficult and costly to carry out, and necessitates the 
cutting off of the supply while the work is being done. 

A more reliable system ' i$; obtained by using single cables 
drawn into separate ways of a conduit ór laid spaced apart on a 
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solid system. Fach cable is then unaffected by iis neighbour's 
breakdowns. 

Vulcanised rubber is now rarely adopted for street mains, the 
first cost, and the maintenance due to the want of permanence in its 
insnlating properties, being prohibitive. 

The choice is, therefore, between vulcanised bitumen, which does 
not require an outer watertight covering, and impregnated fibre or 
paper, which must be provided with a lead or other waterproof 
protection. 

For a solid system no advantage is to be gained by using a lead- 
covered cable, when bitumen non-lead-covered cable can be ob- 
tained at about the same cost. 


It is more difficult to choose between lead and bitumen for a 


draw-in system. Excellent results are obtained with both. Lead- 
covered have been most succcssful when drawn into iron pipes, but 
have given trouble in some instances when used in stoneware, 
probably due to a deleterious action between the salts used for 
glazing the stoneware and the lead covering. : 

A leadless cable, whether laid solid or drawn into a conduit of 
an insulating nature, rarely gives a serious fault without warning, 
even although the insulation is badly damaged; a leakage can con- 
sequently be localised and repaired at the most suitable time, with- 
outeinconvenience to consumers. , 

Before the advent of earth return tramway systems, no necessity 
existed for tbe earthing of all lead coverings and bonding across 
joint boxes, &c., but owing to the deterioration of the lead in some 
localities, it has now become the general practice to do so. Where 
long lengths of cable run parallel with the tramway track and are 
connected direct with the generating or sub-station, it is doubtless 
a wise precaution to take, but in the event of a fault on the cable 
developing to a short circuit, damage may be done to the covering 
of all the cables in the immediate vicinity of the fault, owing to the 
relatively poor conductivity of the lead compared with the copper, 
and thus result in further breakdowns in the near future. 

The best method would be to earth at frequent intervals through 
a fuse with a resistance in parallel, as was suggested by a well- 
known cable company some years ago. If this is done electrolytic 
action will not take place, and any serious leakage on the cable is 
reduced to a safe limit. Such an arrangement, although effective, 
would probably be expensive in first cost and in upkeep. 

A street box is not the most suitable place to fix either fuses or 
circuit-breakers, which should be easily get-at-able. During a frost 
following rain or a fall of snow, the covers of the street boxes may 
be frozen down, and take a considerable time to thaw before the 
apparatus can be attended to. Any receptacle for a cut-out for 
fixing in a street box must be water-tight, and this usually necessi- 
tates the use of bitumen or wax for filling and sealing. Ifa fuse is 
used to give the desired results at times of need, it must get 
appreciably hot at full normal load, in which case the filling may 
melt and leak away. 

The best practice is to provide a fuse or circuit-breaker at tbe 
generating station switchboard, where the feeder connects to the 
bus-bars, and an above-ground section box, where the feeder ter- 
minates at the distributing end, the outers of each set of distri- 
butors being connected to the feeder bars through fuses fixed to 
removable handles. An additional box of similar pattern, as 
required by the B. of T. regulation, can be fixed halfway between 
feeder points. Only an eighth of the consumers supplied by any 
one feeder will then be cut off through a serious fault on the dis- 
tributing cables. 

Such boxes are convenient for taking periodical tests of the 
cables, and of great assistance in the quick localising of faults. 

To provide against the unnecessary blowing of fuses through 
deterioration, it is advisable to arrange for a weekly inspection of 
all fuses at the time of maximum load. 


- | aM g F 
) P E © ajo | 
System. . Protective material. | % 3 23 ‘| se] ee 28 Total 
i [e] 3 Oo 8 of 28 9 s cost. 
| : | Md: o9 |o E g g 
e E HE Q $8 
£ | £2, £ | £ | £ 
Armoured | Wood board | 25 | 540 | 20 15 176 | 776 
solid | ' 
Draw-in... . One 4-in. stone- | 100" 450 | 30! 65 176 | 821 
ware pipe | 
Solid . , Wood trough | 185 | 450 15 10 | 176 | 836 
Solid | Asphalt trough | 195 | 450 | 15 | 10 | 176 | 846 
Draw-in... Three 7-in. W. I. | 130 | 450 30 65 ' 176 | 851 
pipes 
Draw-in... | Three 2-in.stone- | 176 | 450, 30 | 65 176 | 897 
ware pipes i 
Draw-in... | Three-way 2-in. | 220 | 450 | 30 | 65 | 176 | 941 
conduit stone- | 
ware 
Draw-in... | Three 2-in. fibre | 242 | 450 | 30 65 | 176 | 963 
pipes in con- | | | 
crete 
Draw-in... | One 4-in. C.I. | 255 | 450 30 | 65 176 | 976 
pipe | | 
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The foregoing figures may be taken as the approximate cost per 
mile of laying a set of low-tension three-wire distributing cables of 
sections ‘15, '075, ‘15, on some of the systems enumerated. 

It is assumed that the set of cables will cost £450 a mile, whether 
single lead-covered, single |bitumen-covered, triple-concentric, or 


three-core lead-covered, also that armouring will increase the cost 


- 20 per cent.—say, to £540 a mile. 


The prices are not quite correct for all types of cables, but the 
variations would probably not be greater than about 5 per cent. 

The costs given are for single cables of the size mentioned. For 
larger or smaller sections the cost of the cables and protection will 
vary, but the cost of the other items will remain the same. Farther, 
with a draw-in system laid in concrete, a set of spare ways could 
be laid at the same time, and only increase the quantity of concrete 
by a trifle more than half, as the covering of the lower set would be 
the foundation of the upper set. Variable circumstances will alter 
the cost and require the revision of the figures given to suit other 
conditions. 

To show the cost of stranding and insulating conductors, it may be 
remarked that the set of ‘15, 075, ‘15 cables, given above at a price 
of £450 per mile, costs, say, 5s. 14d. per yard, containing 44 lb. of 
copper. Taking the cost of bare rod or tape at 9d. per lb. the value 
is 3s. 3d. per yard, so that stranding and insulation increases the 
cost by 1s. 104d. per yard, or nearly 60 per cent. A set of larger 
insulated cables, say ‘5, ‘2, ‘5, at present prices, is worth about 
14s. 9d. a yard and contains 14 lb. of copper. At the same price, 
9d. per lb., the value is 10s. 6d. per yard, giving an increased cost for 
the stranding and insulation of 4s. per yard, or nearly 40 per cent. 

The most encouraging direction for improvement appears to lie 
in the use of a mechanically strong insulating and absolutely water- 
tight duct or trough, so that bare copper rod or tape can be used, 
surrounded with a suitable filling. The expense of stranding con- 
ductor and of cable insulation, which is, at present considerable, 
will then be saved. The materials at’ present on the market most 


. suitable for the purpose suggested, are the asphalt trough and the 


patent tibrous material used for the construction of pipes for draw- 
ing-in purposes. 

The revised Board of Trade regulations for thc first time offici- 
ally recognise the possibility of bare copper conductors on poles 
being used for general light and power distribution. Although 
such construction is not likely to be tolerated in large centres of 
population, it should be found useful in enabling a supply to be 
given in outside and country districts, which, on financial grounds, 
would otherwise be left isolated. l 


In the discussion on the two papers the Chairman, Mr. 8. L. 
PEARCE, said a great percentage of the capital cost of a system was 
spent on mains, and this expense would make engineers consider 
any idea that would tend to bring down first cost. He could not 
see that Dr. Rhodes was warranted in the assumption that the 
current in a feeder was proportional to the distance from the 
generating station. He had worked out by the usual method the 
example given by Dr. Rhodes, and found the result to be much in 
excess of the result arrived at by him. He considered the prices 
given in Mr. Watson’s table for excavation were too low, working 
out only to 2s. per yard. Considering that flagging costs 1s. per 
yard, and then there was paving and also the expense of broken 
flags, he thought it ought to be quite 50 per cent. higher. 

Mr. MILLER protested against the loose way in which Dr. Rhodes 
used the word “feeders.” They had definite meanings for the 
words feeders and distributors, but if they were not strictly adhered 
to it would cause much confusion. The diffculty in ascertaining 
sizes was not in the calculation, but in obtaining reliable date to 
work on. The sizes could be found more sünply by an application 
of the principle of moments. 5 

Mr. ANDREws had heard of many cases where lead-covered cables 
had been laid in stoneware ducts and had been bonded and earthed 
right through, but at every point where the cables rested on the 
bridge-pieces the lead was attacked, so that it appeared bonding 
and earthing were not sufficient. If joints were not bonded, the 
return current leaked at the joints where the lead was broken and 
caused electrolytic action. To insulate and bond to earth as well | 
as insulating was undoubtedly a very difficult problem. He thought 
the best plan was a draw-in system of feeders and a solid system 
of distributors. With regard to the cost of excavating, he had seen 
quotations for the work for 6d. per yd., and others up to 5s. per yd., 
the cost varying with the nature of the ground, &c. A fibre con- . 
duit could be laid in much less time than the stoneware. 

Mr. BEAVER said cement-lined troughing possessed many dis- 
advantages, as when water got in it formed an electrolyte, and in 
time caused the breakdown of the cables. He knew of rubber 


. eables which had been working on a 2,000-volt line for 10 years, 


and there was every chance of them lasting another 10 years. He 
had examined many kinds of glazing used in stoneware conduit, 
but had never come across anything which would by itself cause 
chemical action. 

Mr. WELBovRN thought armoured cable had been passed over 
too lightly. He knew of.an armoured cable that had been down 
14 years, and was as good to-day as when it was put down. For 
distribution work multicore cables were cheaper to lay and reduced 
the capital cost. Services could be made with live cables. 

Messrs. COOPER, CONNELLEY and WILKINSON also spoke. = - 

Dr. Ruopzs, in replying, said that if a single traction line were 
taken as a practical case, it would be found that although the 
current was not exactly proportional to the distance from the 
station, it was a maximum at the station. and a minimum at the end 
of the line. Under normal working conditions, if feeders were 
calculated in the!way he described, no better result would be 
arrived at, and he hoped those who had to calculate feeders would 
try it. 

"Mr. Watson, in his reply, said the cost of excavation was taken 
at a round figure. It might be done for 1s. 3d. per yard, or it 
might cost 5s. per yard, but a good average was 2s. Practically, 
the only case in which he had lead-covered cable in use, was on 
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distributors laid in iron pipes, and the lead was discontinued at 
service joints. He did not think armoured cable at all suitable for 
made-up ground, or. where there were cinders. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


(Continued from page 950.) 


Time Element Thermal Cut-Out. 


An extremely ingenious device for attachment either to existing. 
circuit-breakers, or to new switches, has been placed on the market 
by Mussrs. GRIFFITH & BriLroTT;, of 8, John Street, Adelphi. 

. The essential feature of the device is a metal capsule containing a 
small quantity of ether, and arranged in such a way that when the 
ether is evaporated by heat, the capsule expands and trips the 
switch. The accompanying diagrammatic section (fig. 185) shows that 
the capsule is made of two thin corrugated metal disks, joined at the 
edges, and provided with a brass boss one side and a pin on the 
other ; the latter holds the capsule in the correct position, while the 


Fig. 135. 


former provides a bearing for the plunger which actuates the 
trigger. The capsule is contained in a little brass box in which 
there is a resistance wire traversed by the whole or part of the main 
current; the heating of the resistance sets the device in operation 
when the current exceeds the normal value. 

The device can be adjusted so as to act with an overload of 
25 per cent. in any period from 20 minutes to an hour; a greater 
overload causes it to act in a much shorter period, the time 
varying inversely as the syuare of the current, and it can be 
set so as to go off in 30 seconds with an overload of 100 per 
cent. Momentary overloads have no effect upon it, but a rapid 
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Fic. 136.—THERMAL DEVICE ATTACHED 
TO MAGNETIC CIRCUIT- BREAKER. 


succession of overloads, by their cumulative actjon, would cause it 
io open the circuit if the resultant effect was such as to endanger 
the insulation of the circuit. It is in this respect that a thermal | 
time element cut-out has an advantage, and its action depends upon 
the same factor as the liability to injury of the apparatus, &c.— 
namely, overheating. Fusible and magnetic cut-outs are objec- 
tionable in many situations, such as, for example, in connection 
with squirrel-cage induction motors, which take a large current at 
starting. The device in question is unaffected by these current 
rushes, where a fuse or a circuit-breaker would either prove a 
nuisance by opening unnecessarily, or would have to be set so high 
as to afford little protection to the apparatus. . 


On p. 632 of our issue for April 14th, 1905, we gave & diagram 
showing a simple means whereby the cut-out is enabled to give an 
alarm some time before actually opening the switch; the accom- 
panying illustrations, figs. 136 and 137, show it applied to an exist- 
ing circuit-breaker, and to a switch specially designed by the 
makers for use with the thermal cut-out. 


Motor-Driven Centrifagal Pumps. 


The accompanying figures (138 and 139) illustrate an interesting, if 
small installation, in which direct-current transmission is employed 
for actuating a vertical motor driving a pump at the Alexandra Docks, 


Fic. 132. 


Newport, Mon. The motor (fig. 138) is of the Westinghouse direct- 
current multi-polar type, is supplied with current at 500 volts, and 
develops 320 H.P. It drives a centrifugal pump at 300 revolutions 
per minute, the pump raising a million gallons of water per hour, 
against a head of 25 ft. The water is pumped from the river into 
an adjacent dock for the purpose of keeping up the level of the 
water in the latter. The Westinghouse generator (fig. 139) is of 
300-kw. capacity, and is rope-driven at 325 r.p.m., it being of 
sufficient capacity to work other motors besides that illustrated. 
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Fia. 137.-.—TrME ELEMENT THERMAL 


CUT-OUT AND SWITCH. Fic. 139. 


The overhead transmission line consists of bare copper conductors 
of about '5 sq. in. sectional area, these being suspended on special 
hook insulators, supported on steel lattice poles. The work was 
carried out by the BRITISH WESTINGHOUSE ELECTRIC AND MANU- 
FACTURING Co., LTD. 


Sperling’s Patent Nut-Lock. 


A clever device has been introduced by S»PBRLING's NuT- 
Lock, Lro., of 2, Pancras Lane, Queen Street, E.C., and is already 
being used on the District Railway for fish-plate nuts. The arrange- 
ment is shown in fig. 140 (p. 1032) A metal plate, with 
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teeth stamped round the ends, fite on a pair of fish-bolts, and a. 


small steel washer, with upturned edges fitting tbe nut, and a spring 
pawl which engages with the ratchet teeth, is placed on each bolt 
between the nut and the plate. As the nut is screwed up the pawl 
engages with the teeth, and renders it quite impossible for the nut 
to slacken. 

A modification of the device is used for isolated bolts, consisting 
of a washer with teeth round the edge, and two sharp points 
punched up in the lower face. These points, when the nut is 


tightened, grip the surface of the parts that are being bolted 
A spring washer fitting 


together, and hold the washer immovable. 


Fic. 140.—SPERLING'S PATENT Nut-Lock FoR RaiLway PF'usH-PLATE:S. 


a hexagon nut is placed between the toothed washer and the nut, 
and is provided with a spring catch or pawl as in the former case, 
which engages with the ratchet washer. 

We are informed that the device has been in use for 18 months, 
and a nut so locked has never been known to slack back, even where 
exposed to excessive vibration. 'The nut-locks are made in all 
standard sizes, and a similar bolt lock, consisting of a washer with 
sharp pins on each face, which is placed under the bolt head, is 
also made. The agents for their supply are the Consolidated 
Supply Co., of Northampton Park, Canonbury. » 


Leyland Motor Tower Wagon. 


We illustrate in fig. 141 the first of a trio of petrol motor wagons 
which the LANCASHIRE STEAM Motor Co., Lro., of Leyland, are 
building for the Belfast tramways. The chassis portion of the vehicle 
is of the company’s standard design, the motive power being pro- 
vided with a four-cylinder petrol engine developing 22 H.P. at a 
speed of 800 r.p.m. The transmission is through a gear-box giving 
three speeds forward and a reverse, and thence through a univer- 
sully jointed shaft and bevel gearing to a rear live axle. The tower, 


Fic. 141, 


which is constructed of oak, is supported by an iron frame, a 
revolving platform being provided at the top for the accommoda- 
tion of the workmen and for any necessary material. The tower 
has a maximum height of 20 ft., and when collapsed has an eleva- 
tion of 12 ft. Two rows of seats are provided, one for the driver 
and another forthe accommodation of three mechanics. Two large 
chests for the reception of tools and material also form part of the 
equipment of the vehicle, which at the normal speed of the engine 
is}geared to respectively 3, 6 and 10 miles per hour. 


Overload Circuit-Breakers. 


In their new list of circuit-breakers, to which we made brief 
reference last week, Messrs. R. W. BLACKWELL & Co., LTD., show 
various additional types of their cheap overload W.E. circuit- 
breakers. We select for illustration (fig. 142) the single-pole 
laminated edgewise type with back connections ouly. Itis for direct 


or alternating current, 500 volts or less. This device is intended for 
any service except tramway or railway feeders. It should be noted 
that it can be fitted with loose handle device if required, as also 


Fic. 142, 


M 


can the double arm breaker of this pattern, which is likewise illus- 
trated in the new catalogue. i 


A Portable Planing Device. 
The accompanying illustrations show the “ Planos” portable 


' planing apparatus,įwhich, we understand, is being used by several 
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electric tramway departments in the provinces, and also by manu- 
facturers, because of its adaptability for light work, outdoor jobs, 
and so forth. It is being supplied by the Union STANDARD 
MacHINE Co., of 165, Queen Victoria Street, E.C. — 

The construction of the device, which resembles in its action a 
small shaping machine, can be understood from figs. 143 and 144; 
the to and fro movement of the tool carrier in a guide or saddle 
is effected by the hand lever projecting at the side, while the cross 
travel of the tool is obtained automatically by means of an internal 
star wheel, which rotates on a leading screw fitted into what ordi- 
narily corresponds to the bed of the machine. 

The to and fro motion of the tool carrier rotates the star-wheel, 
but in one direction only, and as the position of the latter wheel 
is fixed relatively to the saddle by means of jaws under the latter, 
it follows that the star-wheel, in turning, travels along the leading 
screw imparting movement to the saddle. 

If necessary, a slight adjustment will enable the cross traverse 
to be effected by hand. The apparatus is clamped on to one of 
vice jaws, and the work can be fixed between the remaining jaw 
and the planing machine frame. 


The tool carrying head is of the swivelling type, as usually fitted | 


to this class of tool, which, of course, adds to its handy qualities. 

The respective weights of the devices shown in figs. 143 and 144 
are 34 and 68 lb., and longitudinal and transverse travels of 10 and 
7 in. respectively are obtainable on them. 


* 


THE DUDDELL-MATHER STANDARD 
WATTMETER. 


THE essential features claimed for this wattmeter are :—The entire 
absence of all unnecessary metal from the instrument; effective 
stranding or lamination of the conductors it contains; long range; 


Fic. 1.—Low-PRESSURE WATTMETER. 


astaticism; high sensitivity ; large overload capacity ; 
high accuracy on low power factors; good air 
damping; direct reading ; and great constancy. 

Two patterns of instrument are made, one suitable 
for use on circuits between 100 and 2,500 volts, and 
the other for extra high pressures of 11,000 volts. 
The former type is shown in fig. 1, and the latter in 
fig. 2. In the extra high-tension type the whole 
instrument is enclosed in a glazed case, and supported 
on porcelain insulators about 5 in. high. ‘The in- 
sulation from earth is, therefore, ample for very 
high pressures, and an ebonite rod projecting 
through an earthed guard tube in the end of the 
case enables the wattmeter to be operated with 
safety. ] 

The instrument is of the electro-dynamometer type, 
having a set of fixed coils c, C, €, C (figs. 3 and 4, 
p. 1034), and movable coils c, c, which are brought 
into the same relative position by a torsion head F 
on which the reading is taken. 

The frame and supports are constructed entirely 
of insulating materials, chiefly ebonite and ivory, 
the only metal used in the instrument being in the 
coils and controlling spring. The coils are built up of 
strands of fine wire, and the spring is of high resistance 
material; by these means eddy currents, which 
vitiate the readings of so many wattmeters on 
alternating current circuits, are eliminated. 

Sub-division of the windings enables the sections 
of the fixed coils, of which there are usually ten, 
to be connected in series or parallel, or partly 
series and partly parallel, thus giving the instrument a number 
Of sensibilities in known ratios. By the fixed coils and torsion 
head a useful range of 1 to 100 is obtained without using 


deflections less than 50 divisions of the head. A further 


set of sensibilities may be got by putting different non- 
inductive resistances in series with the moving or pressure coil, 


the resistances being supplied suitable for any voltage between — 
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100 and 10,000. A total range of 1 to 10,000 is therefore 
possible. 

No terminals are put on the instrument itself, but the various 
sections of the fixed coils as well as the ends of the moving coil 
are connected by flexible wires several feet long,stranded together, 
to a plug board, fig. 8, on which the various arrangements of coils 
can be quickly made. This device has the advantage of removing 
the terminals, plugs and blocks to a safe distance from the coils, so 
that eddy currents in the metal work cannot affect the readings, 
and also of ensüring that the leads near the instrument are properly 
stranded. 

The moving system includes two coils, « c, set astatically on the 
same support, so as to avoid errors due to stray fields acting on the 
instrument. | 

The sensitiveness is such that, with one-tenth of an ampere 
through the pressure coils, and maximum current through the fixed 
coils, a complete turn of the torsion head (100 divisions, sub-divided 
in fifths) is required to bring the pointer back to zero when the 
power factor is 0'1. It will thus be seen that for power factors as 
low as 0°01, quite a large reading (about 45 millimetres) can be 
obtained on the instrument. As, however, the pressure circuit of 
allthe wattmeters will safely carry 0:125 ampere, the reading of 
the instruments may be further increased by 25 per cent. by usipg 
i ampere in the pressure coils, thereby making it possible to obtain 
a deflection of 56 mm. (62 sub-divisions on the torsion head) on 
a circuit whose power factor is 1 per cent. This is à matter of 
increasing importance in the measurement of losses in dielectrics 
and cablcs, and in small quantities of iron, and is rendered possible 
by the high sensitiveness of the instrument and the relatively 
large cooling surface of the coils. 

For ease in reading the instrument the figures are engraved in 
white on the black ground of the torsion head; a fixed index is 
employed, thus keeping the reading point always in a convenient. 
position. 

The strength of the controlling spring is adjusted so. that with 
1,000 ohms, or convenient multiples ofj1,000 ohms, in the pressure 
circuit, the scale is direct reading withthe principal arrangements 
of the current coils. 

Efficient damping of the moving system is obtained by air friction 
projections from the plate. of insulating material 1 r, which carries 
the pressure coils, c c, passing into glass boxes, b b, and thus serving 
both as damping vanes and pointers, P P. By this means the move- 
ments are made practically aperiodic. | 5 ; 

Resistances for the pressure circuits are made in two forms, one . 
form for measurements where the power factor is high, and the 
other where the power factor is low; the former being designed to . 
carry ;yth of an ampere, and the latter {th ampere continuously, , 
For pressures below 125 volts, the resistance of the pressure circuit, 
in measurements where the power factor is below 0°1, is made 
1,000 ohms, and for high power factors (0°8 to 1:0) this is increased 
to 10,000 ohms, whilst for pressures between 125 and 250 the above. 
resistances are doubled. For still higher pressures the resistances 
have to be increased in proportion. 

Anti-Capacity Resistances.—All the resistances-used in the pres- - 
sure circuits of these wattmeters are of the ‘‘anti-capacity " type, 
and are made of manganin wire (silk-covered) woven into a fabric. 
with silk threads as warp. They take the form of a ribbon 7 to^: 
10 in. wide, and of length sufficient to give the required resistance, , © 
Fig. 5 (p.1034)shows the interior construction of a box of 25,000 ohms .:' . 
(low power factor form), and fig. 6 an external view of the same. From: 
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Fic. 2..-Extra HIGH-PRESSURE WATTMETER. 


the former it will be seen that the ribbon is wound in a zig-zag 
fashion round porcelain insulators supported from the ebonite top of 
the box. The resistance is divided into nine parts, four of 5,000 ohms 
each, and five of 1,000 ohms each, whilst the last of the latter is 
further sub-divided into two parts, one section having a resistance . 
of 900 ohms, and the other 100 ohms. This enables the resistance of - 
the pressure circuit of the wattmeter to be kept in multiples of 1,000 — 
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ohms, the pressure coil of each instrument being adjusted to 100 size of wattmeter the constant w (watts per TEE division of 


ohms. torsion head) is given by the expression— 
The advantages of this form of resistance are (1) large cooling -L? 
surface, every wire being exposed to the air, and (2) ite negligible NU 


inductance and capacity. In the ordinary so-called “ non- 
inductive resistances,” the wire is wound double, so as to make the 
inductance as small as possible. This, however, brings parte of the 
wire which have P.D.’s of considerable magnitude between them in 
close proximity with each other, and these parts act as condensers gi 
when an alternating current passes through the coils. Such a coil, @ 


where R is the total resistance of the pressure circuit,s is the 
. number of fixed coils in series, and & has the values 00001, 0:001 


therefore, takes a leading current under these conditions, and often i 
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Fias. 3 AND 4. -DETAILS oF WATTMETER. 


causes large errors in wattmeter readings. The woven construction 
is equivalent to a number of very short loops in series, and the P.D. 
between adjacent parts is very small, never exceeding 1 volt. 
This makes the condenser effect quite negligible at all ordinary 
frequencies, and the loops being at the same time very narrow, the 
inductance is also negligible. 

Ranges of Wattmeters.—The wattmeters are made in three sizes, 
intended for maximum currents of 1 ampere, 10 amperes, and 100 
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‘Fie. 5.—ANTI-CAPACITY RESISTANCE. 


amperes respectively, but by putting all the sections of the current 
coils in series, the instruments are suitable for currents of 0'1, 1°0 
and 10 amperes with corresponding increase in sensibility. 

The chief arrangements of the plug-board are shown in figs. 7 
and 8. In fig. 7 all the current coils are in series. Fig. 8 shows 
them all in parallel. 


Fic. 6.—EXTERIOR oF ANTI-CAPACITY RESISTANCE Box. 


The constants of the instruments depend, of course, on the 
arrangement of the current coils, and on the resistance in the pres- 
sure circuits, and the controlling springs are adjusted to make these 
constants simple and convenient numbers. For example, in any 


the inductance error stil) further. 
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Fic. 7.—PLUGBOARD WITH COILS IN SEBIES. 
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FG. 8.—PLUGBOARD WITH COILS IN PARALLEL. 


and 0°01 for the 1-ampere, 10-ampere and 100- -ampere instruments 
respectively. Thus by making R decimal multiples of s, the con- 
«tant can be made unity multiplied by some power of 10, and there- 
fore direct reading. 

Uses of Wattmeters as Aimmeters and Volt ieters.— The instruments 
being of the dynamometer type, it is evident that under certain 
conditions they may be used ag ammeters for currents not exceed- 
ing 4 ampere, and as voltmeters for any ordinary pressure, either 
direct or alternating. For example, if the fixed coils of the 
10-ampere instrument be coupled in series, and these put in series 
with the pressure coil, the instrument will give a full deflection 
(100 large divisions) for one-tenth of an ampere, and such a current 
can be measured by the instrument to an accuracy well within 
1 part in 1,000. The instrument, therefore, forms a convenient 
and accurate standard ammeter for small currents. 

As the inductance of the 10-ampere instrument, when arranged as 
above mentioned, only amounts to 11 millihenries, it may be used as 
a voltmeter on ‘alternating current circuits without appreciable 
error for any P.D. above 20 volts at ordinary frequencies. By 
adding non- -inductive resistance to the instrument to give a total 
resistance of 200 ohms, 20 volts will give one complete turn of the 
torsion head, and the error due to inductance, on a circuit of 
frequency 100, will not exceed „th per cent. Forhigher voltages, 
higher non- -inductive resistances must be used,. and this reducen 


that the same instrument, with suitable non-inductive or'anti- 
capacity resistances, can be used to measure power, current or 
pressure to a high order of accuracy. 2 

The instruments are manufactured, under licence eon the 
patentees, by Mr. Robt. W. Paul, Newton Avenue Works, MN 
Southgate, London, N. 


GAS v. ELECTRICITY. 


AT the meeting of the Electrical Contractors’ Association held on 
Tuesday, December 5th, at Frascati’s Restaurant, a paper was read 
by Mr. C. E. Algar (Newport) on “Gas v. Electricity.” There 
were 14 gentlemen present. Mr. W. R. Rawlings was in the chair 
till 9.30; then Mr. E. L. Berry. 

The chairman (Mr. Raw ras) in calling upon Mr. Algar to read 
his paper, said that it was felt that some such paper was needed, 


owing to the numerous statements made to the detriment of the 


electrical industry. The authors paper would be devoted to 
refuting these contentions, both as to disadvantages and cost. 

Mr. ALGAR, on rising, gave a brief explanation of thé reason 
which induced him to write the paper, viz., the absence of a satis- 
factory reply to the opponents of electric lighting, whose attacks 
were based upon distorted and unfair comparison. He quoted the 


Gas Exhibition, which he thought would have been counteracted 


by the subsequent electrical one, but considered that mauy of the 
public left the latter thinking gas the better illuminant, gw AUS Vue te 
the small effort which was made to refute the statements iñ 

interest’s circalars. He also noted the revival of gas lighting in in 
London, with reference to the City. He believed, however, that 


electric light would ultimately be acknowledged the “ best, - 


brightest and cheapest.” 

These terms were applied by the gas interests to their illuminant. 
He would proceed to analyse the statement, and take it, first, as 
applied to gas. 

As to the attendant effects of gas, the Bray burner generated 
2,900 units of heat per 16-c.»., the Welsbach incandescent burner 
1; 740, The Bray burner consumed 41 cb. ft. of oxygen per hour, the 
Welsbach 5:8. Incandescent electric lighting consumed no oxygen, 
and arcs only a negligible quantity. This oxygen was converted 


It will, theréfore, be evident i 
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into carbon dioxide, at 6:8 cb. ft. for the 16 c.r. Bray, and 1:8 for 
the Welsbach. So marked was the heating effect that some burned 
gas for that reason, ignorant of the fact that it was the worst and 
most expensive form of heating, four to seven times as expensive 
as hot-water heating. 

The author quoted cases of atmosphere improved by the intro- 
duction of electric light, notably that of the General Post Office, in 
which 75 per cent. less time lost through sicknesg by the employés 
was recorded after its introduction. | 

By-passes were a fruitful source of waste, and were always letting 
unburnt gas into the atmosphere. Carbon was given off into the 
atmosphere by gas lighting, witness the blackening of surrounding 
objects. House cleaning becomes much easier when electric light 
is introduced. 

For artistic effects the electric light is much more adaptable, as 
the presence of the gas flame limits the possibilities. Simplicity 
and convenience are on the side of electricity, and its safety is 
undoubted, a8 shown by the fact that in any position where this 
is the consideration no other illuminant is in question at all. 

All the grave dangers from leaky fittings, dry chandeliers, taps 
left on, &c., are entirely obviated. 

In comparison of brightness, of course a 16-c.P. electric lamp is 
no brighter than a 16-c.P. gas lamp. The 75-c.P. Welsbach is 
naturally brighter, but the object of illumination is to disseminate 
the light, not to establish merely a very bright spot, which is 
objectionable. If a bright spot is desired an arc can be used. 
The bright spot causes an optical illusion, giving the general public 
false ideas of the power of the illuminant. 

The Welsbach light would drop in candle-power after three or 
four hours’ burning, and after 100 hours the candle-power drops to 
50. Dust or other causes will make it vary from day to day. 
Moreover, the 75-c.p. Welsbach is often installed where 16 c.r. 
would do all that is required. Comparisons based on laboratory 
statistics of such variable and fragile articles must be misleading. 
The 16-c.P. incandescent electric lamp will not drop lower than 13 
after 600 to 800 hours’ burning. 

The consumptions in watts per candle-power of the following 
lamps were given :— 


Ordinary incandescent 3:5 
Tantalum lamp 17 
Osmium lamp 18 
Are ; '95 
Flame arc ... re jas ve pue RE 
Mercury vapour ... vE ^s .. ‘18 


These latter were never quoted in comparison by the gas 
supporters. 

A nominal 3,000-c.P. pressure incandescent gas light consumed 
75 ft. of gas, which, at 3s. per 1,000, would cost 3d. per hour. As 
the true candle-power is generally 2,000, this figure becomes, for 
comparison, 4d. 

A flame arc of 2,750 o.P., with current at 4d. per unit, costs 2J. 
per hour. These figures were confirmed by a recent speech of the 
President of the Manchester Section of the Institution of Electrical 
Engineers. 

Arc lamps were an advance in candle-power of 50 on the ordinary 
incandescent using the same current, tantalum and osmium 88, and 
the mercury vapour 800. "These are not used for comparison by the 
gas pampleteers. Street lighting may also be done at special rates. 
Colonel Crompton's ideal of 2d. per unit was approaching. The 
author's firm were putting in a 50-H P. suction-gas plant to generate 
at '675d. per unit, including all upkeep, cost and attention, and 
6 per cent. interest on capital. 

We were indebted to the gas industry both in past and present, 
but the laws of nature will have their way, and bring the electric 
lighting industry to the first place. 


DISCUSSION. 


Mr. STRODE said his firm existed in the early days of gas lighting, 
and had since carried out installations of electric light. He did nct 
contest the superiority of electric light for beauty, health, &c., but 
thought gas cheaper for outside lighting, and that the new high 
pressure gas would prove a strong rival to electricity. Any CO, 
given off in the street was a mere flea-bite to that given off from 
other sources. In the previous day's fog he had been struck by the 
superior penetrative quality of the pressure gas lights at the gate 
of Buckingham Palace to that of the arcs round the fountain. He 
thought all would agree that gas or oil lamps gave a light more 
penetrative in a fog. He also did not agree that electric light was 
cheapest. Taking statistics from a test made fora leading London 
gas company, he found that the lowest consumption in watts per 
. C.P. for the electric incandescent lamps tested was 4:82. Taking 
4'5 watts and a 60-c.P. lamp, he found the consumption per hour 
270 watts—i.c., for 100 hours, 2,700 watts, or 27 units, which, at 4d. 
per unit, comes to 98. A gas burner of C size burnt 34 cb. ft. per 
hour, or 350 in 100 hours. At 3s. per 1,000, this came to 1s. 
Renewals would cost 5d. These were two ordinary burners from 
the streets of London. Inside a house electric light was, of course, 
better. He had recently had to do with the Keith light, and gave 
an instance from Newport where these had been substituted for 
six arc lamps and some incandescents, resulting in a saving of £18 
on the corresponding quarter's bill, or abont half. This light he 
estimated at one-third the cost of electric light. 
. Mr. Tarr thought Mr. Strode had hardly grasped Mr. Algar's 

first point, which was that it was unfair to ccmpare the Welsbach 
burner with the ordinary electric incandcscent. He thought there 
was much to be said on behalf of saving to fittings by use of electric 
_ light. Ceilings which must be whitewashed annually with gas would 
go for 7 years with electric light. | 

Mr. BREITWELL had for 15 years been connected with gas 


interests. He had recognised the advance of electric lighting, and 
had attempted for some time to dam the flood. He now had more 
faith in the future of electric than of gaslighting. Many owners 
of large houses told him they found electric lighting cheaper than 
gas. The maintenance expenses came to 25s. to 50a. per annum for 
a large house, a negligible amount. In support of the contention that 
decorations were saved, he cited the. fact that whereas formerly in 
July and August, builders were often in despair for want of a dozen 
painters, now 100 could be had for the asking ; also a case in which 
a draper claimed for £300 for delay in installing electric light, as in 
four months through using gas, he had had to re-decorate. 
Another 12 months would enable us to judge of the value of the 
high-pressure gas. 

Mr. J. Eck said that lighting was a question of distance and 
strength of illumination. Powerful yellow rays would best pierce 
& fog. With regard to the Buckingham Palace lighting, this was 
a job not affected by competition, and enclosed arcs were used. He 
had noticed the gas lamps in Queen Victoria Street receiving daily 
attention. The contract price for the gas was 2s. 3d. per 1,000 ft. — 
what margin was there for the attention, &c.? The installations 
producing current at ideal prices, which were now shown to be 
possible, should be installed, as the price of electricity could then 
be reduced, whereas the price of gas was stationary. He would 
like to know exactly the candle-power of the Welsbach light. Ac- 
cording to statistics available, he found it to be 73 mean spherical at 
& consumption of 11 cb. ft. per hour. He thought 3:5 watts per 
candle-power for 600 to 700 hours more nearly represented the case 
than the 4:8 quoted. ° 

Mr. SaurTz(Notting Hill Electric Lighting Co.) said that if lamps 
took 4'8 wa'ts per candle- power the best ceurse was to smash them, 
since good lamps could be obtained to run at 3:5 watts. Cheap lamps 
are often used by consumers, who, when the candle-power falls, 
complain to the station engineer. He, of course, recommends 
renewal, and then there is a groan about maintenance expenses. Mr. 
Shultz also considered the yellow flame arc suited in light and price 
for outdoor lighting. Street lighting, as a good load, would soon be 
possible at ld. per unit. Compared with pressure gas lighting, at 
£15 per annum, the flame arc would cost £13 10s. 

Mr. JENKINSON said that a good reply to the gas pamplete had 
been made in the Electrical Times last June, when figures and 
particulars were given. As for Mr. Strode's 60-c.P. lamp at 4'8 
watts per c.p., what electrical engineer would put in an incan- 
descent lamp of that power burning at that rate? Osmium lamps 
could be had which were cheaper than any form of gas lighting. 
Economy could greatly be helped by suitable design of installation, 
and judicious arrangement of switches. Waste of light cost money, 
not use of it. He was burning lamps very satisfactorily on 240-volt 
circuits. His bills were 25 per cent. less than for gas. Now that 
he had the electric light, he found that gas lighting was much more 
wasteful than supposed. Consumption attributed to heating was 
often due to lighting. He suggested that the paper be published as 
a counterblast to the gas propaganda. Also that it should be 
possible for contractora to obtain assistance from the Association 
when they found it difficult to lay the case before consumers. The 
ordinary householder cared nothing for candle-power, he could only 
judge by appearance. Gas literature was shown in one instance 
giving electric light at 10 times as dear as gas. He said that parti- 
culars given in an article in the ELectricaL REviEW showed that 
electricity was practically impossible for cooking or heating, on 
account of expense. l 

Mr. Rawuinas (Mr. Berry in chair) said he had written to gas 
companies in London for information, and received quantities of 
pamphlets. In one book a room costing 29s. per annum to light 
with gas was calculated to cost £16 17s. 6d. if lit with electric light. 
Another pamphlet advocated the use of gas in a public institution 
in Birmingham for the better preservation of the treasures it cor- 
tained ; also the use of gas to ventilate the rooms—cost of electric 
light given as 13 to gas 1. He recommended the methods of these 
literary works be not followed, but that the supply companies 
encourage th2 contractors by giving a low rate for exhibition 
purposes. 

Mr. BHULTZ here said, on behalf of the supply companies, that his. 
firm were about to issue a kind of magazine on the subject. 

Mr. RaApcLiFFE said that large candle-power lamps were often. 
used to replace small candle-power, which gave an unnecessarily 
large consumption. He considered the supply companies backward 
in giving encouraging facilities and thought that gas was not going 
into new buildings very much. The slowness was in turning it out of 
existing ones. 

Mr. ALNACH, replying, said he had learned gas lighting under 
Mr. Strode. The flame arc was 30 to 50 per cent. more economical 
than pressure gas, according as the arcs were long or short. 
The case quoted by Mr. Strode was a long corridor, 200 ft. long x 
6 ft. wide, quite unsuited for lighting by arcs. He considered that, 
at ld. per unit, electric heatiag compared favonrably with gas 
heating. 

The CHAIRMAN (Mr. Berry) in proposing a vote of thanks, said 
that, under favourable conditions, gas could show convincing 
figures which were quite accurate. Judgement must be displayed 
in arrangement and choice of lamps for conditions. Station 
engineers should arrange for dissemination of literature. 

The vote was seconded by Mr. STRODE, and duly replied to by 
Mr. ALGAB. 


- Will.—It is stated that the late Mr. Charles Grey Mott, 
chairman of the City and South London Railway, left £23,652, 
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NEW PATENTS APPLIED FOR. 


Compiled etpresaly foi this fournat by WD. "fnufsor & Co., Electrical Patent 
ents, d High Holborn, London, W.C ai at Liverpool, to whom all 
inquiries should be-addressed, El up x a e wo ES 


25,084. proved sand gear for electric: tram-carg and the like," 
KkNwoRrHY. December 4th. g D. f 

25,085. ‘Safety electric car step.” H. FIELDING. December 4th. 

25,114. *“ Electric lock.” T, H. 8cRvMSHAWwW. December dth. 

25,147. “ Improvements in connection with the regulation of alternating- 
current motors.”’ ELEKTRIZITATS-AKTIEN-GESELLSCHAFT YORM. W. LAHMEYER 
AND Co. (Date applied for under Patents Act, 1901, December 2nd, 1904, being 
date of application in Germany.) December 4th, (Complete.) 

25,158. “Improvements in appliances for protecting electric apparetus 
against currents of excessive strength or voltage." Soc. INDUSTRIELLE DES 


H. L. 


TELEPHONES, CONSTRUCTIONR ELECTRIQUES, CAoUTCHOUC CABLES. (Dateapplied . 


for under Patents Àct, 1901, December 13t 
in France. December 4th. (Complete.) 


26,159. ''Improvements in and relating to phonographs or talking machines.” 
DEUTSCHE TELEPHONWERKE, R. Srock & Co., G.m.b.H. (Date applied for under 
Patents Act, 1901, March 4th, 1906, being date of application in Germany.) 
December 4th. (Complete.) ~ 
. 25,109. “Improved means for operating the controlling switch of electric 
vehicles." L, KRIEGER & CIE. PARISIENNE DEK VOITURES ELECTRIQUES (Pro- 
cedes Krieger). (Date a plied for under Patents Act, 1901, March 9th, 1905, 
being date.of application France.) December 4th. (Complete.) - d 


25,171. “ Improved means for controlling an electric motor." L. KRIEGER. 
(Date applied for. under Patente Act, 1901, May 24th, 1905, being date of appli- 
cation in France.) December 4th. (Complete.) 


25,178. ‘Improvements in electrically propelled vehicles." IL. KRIEGER and 
COMPAGNIE PARISIENNE DES VOITURES ELEcTRIQ ER (Procedes Krieger). 
(Date applied for under Patents Act, 1901, May 80th, 1905, being date of applica- 
tion in France.) December 4th. (Complete.) . 

25,174. “Improvements in electric furnaces.” Soc. Anon. ELECTRO- 
METALLURCIQUE (Procedes Paul Girod). (Date applied for under Patents Act, 
1901, January 4th, 1905, being date of application in France.) December 4th. 
(Complete.) 

25,224. '' Improvements in cases for electrical measuring instruments." E. I. 
EVERETT and K. EDGCUMBE. December £th. 


25,236. “Improvements in and relating to Nernst lamps.” ALLGEMEINE 
EuEcTHICITATS Ges. (Date applied for under Patents Act, 1901, Deceinber 5th, 
1904, being date of apptication in Germany.) December 9th. (Complete.) 


25,283. “Improvements in electro-magnetic band-brakes for vehicles." H. 
DoLTEk and G. MERTENS. (Date applied for under Patents Act, 1901, December 
9th, 1904, being date of application in Germany.) December 5th. (Complete.) 


25,287. ‘‘ Method of and apparatus for striking electric arcs between elec. 
irodes." A. J. PETERSON. December 5th. 


25,288. ‘Improvements in electric signalling apparatus.” 
December 5th. (Complete.) 

25,995. *'' Coin-actuated electrical advertising device." 
G. W. CHINNERY and F, CHINNERY. December 5th. 


25,947. “ Improvements in electric cut-outs.” J. H. C. BBooxiNc and E. A. 
CLAREMONT. December 6th. (Complete.) 


25,353. “Improvements in apparatus or devices for generating electricity on 
motor-cars or motor-boats.’’ J. AYLOn. December 6th. 


25,356. “Improved electrical winding device for combined clock and wheel 
trains." A. H. W, TRILKE. December 6th. (Complete.) 


25,361. ‘Improvements in electrically-driven hydraulic pumps for 
operating lifts, cranes and the like." P. H. C. Day and B. WIESENGRUND. 
December 6th. 


25,365. ‘Improvements in trolleys or current collectors for electrically-driven 
vehicles," 8. B. Fonwoop. December 6th. | 
- 25,983. “ New or mproved receiving apparatus for explosive submarines and 
land mines operated y electric waves.” F, SCHNEIDER, 
under Patents Act, 1901, January 281d, 1905, being date of application in 
Germany.) December 6th. (Complete.) 


25,392. *''Improved apparatus for illuminating Photographie studios with 
electric incandescent lamps." P. G. von DER Lippe. December 6th. 
(C'omplete.) g 

25,893. ‘A device for limiting the speed of series alternating-current electro. 
motors."  ELEKTRICITATS ÁKTIEN-GESELLSCHAFT VORM W. LAHMEYER & Co. 
(Date applied for under Patents Act, 1901, December 27th, 1904, being date of 
applieation in Germany.) December 6th. (Complete. 

25,405. “Improvements in and relating to systems of electrical distribution.” 


Tue BurrisH THoxsoN-HotsTON Co. LTD. (The General Electric Co., United 
States. December 6th. 


25,412, * A new and improved vacuum tube or tubes for the production of 
violet or ultra-violet rays, X-rays or other rays or combination of rays on high 
or low tension currents." J. C. Bowie and J. H. P December 7th. 

25,415. “ An improved method of controlling the trolley poles of electric cars 
and the like." | S. HENsHAWw and J. BWINDELLS. December "th. 

25464. “Improvements in or relating to mouth-pieces for telephones.” p, J, 
MANTLE. December 7th. 

25,471. “ Improvements in electric switches.” P. J. J. GIBBONS. Decem- 
ber "ith. 

20,490. “ Improvements in and relating to wireless telegraphy.” Sir OQ, J. 
Loput. December 7th. 

25,500, “Improvements in contact-breaking devices for the magneto-electric 
ignition of internal combustion engines.” DRESDNER GASOMOTHENFAB VORM 
Monitz HILLE. (Date applied for under Patents Act, 1901, May 22nd, 1905. 
(Complete.) - 


h, 1904, being date of. application 


A. F. STREET. 


H. W. CHINNERY, 


25,512. “ Improvements in and relating to controlling apparatus for electrice 


circuits." THe BRITISH THoxMsoN-HotsroN Co. LT». (The General Electric 
Co., United States.) December 7th. 


:^,513. “Improvements in electric motor-contro] Systems." THe Britisy 
THOMSON-HoUsTON Co., LTD. (The General Co., United States.) December th. 


i 


25,521. “Improvements in electric switches.” A. G. Hansard and H. 8. 
Watson. December 8th. 

25,533. “ A new or improved monetary recorder for use in combination with 
the ordinary telephone instrument." J. H. La4NoLEY and E. W. Mason. 
December &th. 


25,550. ‘An improved electro-magnetic power hammer, drop stamp or Tess." 
T. H. Lance. December 8th. (Complete.) PW SUE 


25,570. “ Improvements in circuit brefkers and indicators for use with 
electric alternating-current circuits." L, ÁNDHREWS. December 8th. 


25,581. ** Improvements in means or apparatus for electric li hting." H. T. 
Harisos. December 8th. i g 


25,6041. “Improvements in and relating to electrical distributing systems." 
L. ANpREWS, December 9th. dod 


25,069. “Improvements in and relating to conduits or casin for electric 
conductors," R.H. W. KxNiéur and L. NAGEL. December 9th. x: 


25,670. “Improvements in or relating to secondary or storage batteries,” 
Tur N.8. ELECTRIC STORAGE Co. and J. T. NiBLETT. December Oth. 


25,076. “Improvements in electric controlling devices for cars.” J, H. K 
McCoLLUxM and J. W. L. FORSTER, Deceniber 9th j 


25,615. “ Improvements in electric arc lamps." G. Davis. December 9th. 


(Date applied for’ 


PUBLISHED SPE CIFICATIONS. 


Copies of any of these Specifications D De obtained of Messrs. W. P, 
aWes 


aire: KP80N. & Co, Hi . and at id : 
"free, 9d. Gin stamps) 7 isk Halborp, Eérerpool; prios pu 


a » 
© * rt se, Hip 


d 


1904. 
X-Ray OBSTRUCTING MATERIAL. W. H. Martin. 24,618. November 14th. 


ELECTRIC Arc LAMPS. W. R. Whitney. (Date applied for- under International 
Convention, November 16th, 1963.) 24,788. November 15th. e 2 

ELECTRIC MOTOR CONTROLLERS. British Thomson-Houston Co., Ltd. (General 
Electric Co.) . 25,764. November 96th. 


ELECTRIC CONTROL SYSTEMS. British Thomson-Houston. Co. 4d. (General 
Electric Co.) 26,295. December 2ng, ^ ^. CS | 


PROTECTION oF ELECTRIC DISTRIBUTION SysrEMS. British Thomson-Hoaüston 
Co., Ltd. (General Electric Co.) 27,911. December 18th, st: 


KLECTRIC CONTROLLING APPARATUS, Otis Elevator Co., Ltd. : Co. 
. 97,852. December 15th. - (Otis Elevator Co.) 


ELECTRIC BwiTCHES, A. Eckstein and J. D. Krause. 71,44. December 16th, 
ELECTRICAL SwircHES. G. B. Stern and A. C. Greene. 28,767, December 99tb, 
TELKPHONES FoR Diving AXD LIKE PURPOSES., R, N. Davis and A, G à 
29,107. December 30th. dh Ms jam 
DyNAMO-ELECTBRIC MacHINES. A.F. Batchelder. (Date a lied for under Inter. 
national Convention, November 12th, 1903.) 24,578. November Me. 
ELECTRIC BioRAGE BATTERIES. L.. N. J. Roselle. (Date applied: for under 
International Convention, November 15th, 1908.) 24,689. Novemkter . Lith, 
ELECTRIC Moror CONTROL SYSTEMS AND APPARATUS THEREFOR, British Thom- 
son-Houston Co., Ltd. (General Electric Co.) 24,701, ‘November 14th, ^ ^" 
ELECTRICAL COMMUTATORS. Nalder Bros. & Thom on, Ltd., Nalder and ‘Cox. 
24,709. November 15th. i di uo. gs: 
Process ron PnopvciNo Nitric ACID BY AID oF Exxcrricrry. W. P. Thompson. 
(Westdeutscne Thomasphosphat- Werke G.m.b.H.) (Rights under Patents, 
&c., Act 1901, not granted.) 25,010. November 17th. 
ELECTRIC TRANSFORMERS. British Thomson-Honston : Co., Ltd.' (General 
Electric Co.) 96,175, December lst. . 
ACTUATING APPARATUS FOR MAGNETO-ELECTRIC Spark IGNITION ÁPPARATUS AND 
| THE LIKE. G.A. Unterberg. 28,157, December 22nd. . 
Brus HOLDE: 8 For DyNaMo-ELECTRIC AND LIKE MACHINES. Veritys, Ltd., and 
D. E. Rogers. 28,336. December 27th. : 
METHOD AND MEANS FOR THE PROTECTION or ELECTRICAL APPARATUS ‘BRANCHED 
ON CIRCUITS WHICH ARE TRAVERSED (ACCIDENTALLY OR OTHERWISE) BY 
CORRENTS oF HIGH FREQUEN. y. G. E. Gaiffe. 29,837. December 81st. 


ELECTRICAL FIRE ALARM OR OTHER CALL APPARATUS. C, Shore C. Heap. 
29,627. December 81st. l | and oap 


———— À—M—— 
1905. 7 


‘METHOD AND MEANS FoR ELIMINATING OR REDUCING THE INFLUENCE oF 


DISTURBING CURRENTS ON TELEPHONE Cigcuits. C. M. J 
February Ist. 


SWITCH APPARATUS FOR Com-FRErED ELECTRICITY METERS. J. M. Tourtel. 
9,9247. February 17th. 


TELEPHONE AND LIKE TRANSMITTERS. H.A. Cutmore. 5,149. March 11th. 

ELECTRIC Switcues. Electric Ignition Co., Ltd., and F. H, Hall. 9,991, 
May 12th. 

ALTERNATING CURRENT MEASURING MACHINES. E. Conrad and W. M. Brad- 
shaw. (Date applied for under International Convention, May 27th, 1904.) 
(Originally included in No. 11,036, 1905.) 11,0964. 

ALTERNATING CURRENT MEASURING INSTRUMENTS. E. Conrad and W. M. Brad- 
shaw. (Date applied for under International Convention, May 27th, 1904.) 
(Originally included in No. 11,086, 1905.) 11,0965, - 

Dynamo-ELEcTRIC MACHINES. British Thomson-Houston Co., Ltd. (General 
Electric Co.) 11,702. June 9rd. . ost eo 

ELECTRIC TELEGRAPHY. I. Kitsee. 12,424. June 15th. 

SOE TRID C LOOR AND ALARM SYSTEMS. W, Rausch and H. Gondolf. 13,068, 
June 2ith. 


ErEcTmic DRILLS. A. J. Boult. (W. O. Duntley.) (Date applied for under 
Rule 5, Patents Rules 1905, June 24th, 1905.) 18,0934. 

CENTRAL BATTERY TELEPHONE TRANSMITTERS. J.H.Ecales. 14,668. July 17th, 

CONNECTION OR ELEcTHIC COUPLING Boxes FoR ELECTRIC CRANES OR OTHER 
ELEC? RICALLY-ÜPRRATED MACHINES. Siemens Bros. & Co., Ltd., and J. B. 
Huddleston. 16,772. August 8th. 

APPARATUS FOR SoUtND TRANSMISSION BY MEANS or ELECTRICALLY-PRODUOED 
LiGHT AND Hear Rays. Siemens Bros, & Co., Ltd. (Siemens-Schuckert- 
werke G.m.b.H.) 20,871. October 9th. 

ALTERNATING ELECTRIC CURRENT Motors. British Thomson-Houston Co., Ltd. 
(General E:ectric Co.) 1,670. January 27th, 

ELECTRIC SWITCHES FOR CONTROLLING BRAKE APPARATUS OR SYSTEMS, ^. Fair. 
weather. (National Electric Co.) (Date applied for under Rule 5, Patents 
Rules 1906, February 6th, 1905.) 2,8104. 

SAFETY Cut-Out Devices ron ELECTRIC CincviTs. British Thomscn-Houston 
Co., Ltd. (General Electric Co.) 2,586. February 6th. 

ELECTRO-MAGNETIC DEVICES. H. G. Pape and J. Bender. 4,007. Felruary 27th. 

ALTERNATING CURRENT El keTRIC Motors. British Thorrson-Houston Co., Ltd. 
(General Electric Co ) 56,981. March 91st. 

ELECTRIC MOTUR STARTERS, A.J. Horton. (Date applied for under Irternatior al 
Convention, November 2nd, 1904.) 8,158. April 17th. 
MEANS For “ TUNING" H ERTZIAN WAVE RECEIVERS TO PARTICULAR THAN MITTERS, 

C. Hülsmeyer. 8,511. April 20th. l . 

MEANS FOR SUPPORTING AND ENCLOSING TELEPHONE - AND OTHER ELECTRICAL 
APPARATUS. J. E. Kingsbury. (Western Electric Co.) 11,836. May 80th. 

SAFETY APPARATUS FOR USE IN CONNECTION WITH TELEPHONES AND OTHER ELEc- 
TRICAL APPARATUS. J. E. Kingsbury. (Western Electric Co.) 11,337. 
May 30th. 

ELECTRIC LIGHTING OR OTHER INSTALLATIONS. P, F., Corkhill. (La‘e applied 
for under Rule 5, Patents Rules 1905, July 6th, 1905.) 18,9644. 


STARTING APPARATUS WITH CONTROLLER DRUM For INDUCTION Morons. Biemens- 
Schuckert- Werke G.m.b.H. (Date applied for under International Con- 
vention, August 3rd, 1904.) 14,211. Ju y 10th. l 


STORAGE BATTERY ELECTRODES. W., Gardiner and C, P, Stringfield. 15,257. 
July 25th. 


MULTIPLE TELEGRAPHY, 8. F. Jones. 15,998. July 25th. 

MULTIPLE TELEGRAPHY. 8. F.Jones. 15,999. J uly 25th. : 

INTERRUPTERS FOR MAKING AND Breaking ELECTRIC CiRCUiTS. A. L. Davis. 
16,080. August 5th. ; 

REVoLvine FIELD MAGNETS FOR DyNAMO-ELECTRIC MACHINES. Siemens Bros. 
and Co., Ltd. (Siemens Schuckertwerke G.m.b.H.) 106,778. August 18th. 

FiTTINGS AND ACCESSORIES PERTAINING T ELECTRICAL INCANDESCENCE LAMPS: 
AND THE LIKE. W. R. Lambert. 17.488. August 29th, 

SIGNALLING BY ELECTRO-MAGNETIC Waves. C. J. Briggs. (Secret Document 
under Sec. 44 Patents, &c., Act 1888.) 17,878. September 4th. 

JOINTS FoR ELECTRIC CABLES, Siemens Bros. & Co., td., nd Neale. 17,914. 
Beptember 5th. 

BnvsH HOLDEBS ror ELECTRIC. Dynamos OR Morons. L,C. Barker and J. W. 
Burleigh. 2,015. February 1st. l 


ELECTRICAL REGULATION oF Clocks, F.A, Chandler and B, Bonniksen. 2,540. 
` February 8th. ; 


acobs. 9,080. 
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report of^the Committee of the Institution of Civil Engi- 
neers on the “Thermal Efficiency of Steam Engines,” which 
report was adopted on April 26th, 1598. This report con- 
tains a test of the Leavitt Pumping Engine at Louisville. 
The thermal balance-sheet of the steam-raising plant works 
out as follows :— 


Starting at the fire-crate, it is shown that 183,600 Br.Th.U. are 
produced per minute by the combustion of the coal, and that 
131,700 of these go direct into the water of the boiler, 10,000 are 
lost by boiler radiation and leakage, and the remaincer, viz., 
41,900, pass away with the flue gascs. On the way to the econo- 
miser, 1,000 Br.Th.U. are lost by radiation, but in the economiser 
itself 15,750 Br.Th.U. are diverted into the feed water, 5,000 Br.Th.U. 
are dissipated by radiation, and, finally, 20,150 Br.Th.U. pass out of 
the economiser and into the chimney, and are lost to the steam. 
plant. The heat entering the economiser with the feed-water is 
5,460 Br.Th.U., which is added to the 15,750 Br.Th.U. diverted from 
the tue gases, thus giving a flow of 21,200 Br.Th.U. in the feed out 
of the economiser. Radiation, however, reduces this flow to 
20,950 Br.Th.U. per minute at the entry to the boiler, where a further 
addition is made of 6,600 Br.Th.U. returned by the jacket water: 

‘The steam produced by the boiler derives its heat from - 
the furnace grates, from the economiser, and from the jacket 
water, and has a value of 159,250 B.TH.U. That is to say, 
that in this installation the combined efficiency of the boiler 
and economiser, deducting the jacket and hot-well returns, 
is just over 80 per cent. 

In marine engineering, it is the last knot which counts ; 
that is to say, the margin of power required for identical 
vessels to raise the speed from 24 to 25 knots is greater 
than that required to raise the speed from 23 to 24 knots. 
So, also, in thermal efficiencies, it is the last 1 or 2 per cent. 
which costs both nm.oney and thought. The heralds of 85 
per cent. efficiencies would acclaim that the addition of & 
superheater would have made all the difference in the effi- 


ciency of the Leavitt pumping engine. Perhaps. Al that 
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we ask of them is an authenticated test based on the lines 
of the standard referred to. In preparing it, they would 
have to allow for radiation from the economiser, and for tlie 
actual power required in operating the automatic stoker and 
in scraping the economiser. Without such deductions, talks 
about efficiencies of over 80 per cent. require the use of the 
salt cellar. While the apparent efficiency might presumably 
be high, the real efficiency, if one debited to the boiler the 
steam used in driving the accessories required to produce 
such a result under the most favourable conditions as to 
load, would be obviously much lower. à 


WHAT IS WRONG? 


PouiTics in the ordinary sense must not find a place in these 
columns, but questions of trade, large and small, and 
questions of legislation and administration so far as they 
affect the trade of engineers, may be introduced without 
apology to readers of any party. 

We still cherish the hope, dulled by long yeurs of disap- 
pointment, that the Government of this country will change 
fundamentally. 

The vast engineering interests of this country, not less the 
electrical trades than any other, desire a fundamental change, 
demand it, and must have it, to survive. 

The nation will shortly decide the fiscal question at least 
for a few years. We must abide the issue ; but all practical 
men are bound to examine the proposals. We yill leave 
it to them, only asking them to consider these facts. Out of 
the huge total of our imports (which are sent here in 
exchange for exports) only 10 per cent. consists of finished 
manufactured goods. The remaining 90 per cent. is food 
for our factories and our people. The tariff can only help 
the manufacturer in one way—by raising the price at which 
he can sell. It may hinder him by making an increase of 
wages a necessity, and any tax on raw material comes out of 
his pocket. It can only raise the price of the goods he sells 
at home, and for that our own people pay. It does not 
enable him to get a higher price for the goods he sells 
abroad. 


It raises the price at home of the whole consumption ; so 


that, for the sake of a tax on the small volume of the foreign 
manufactured imports, we must also pay a tax on the huge 
volume of the home mannfacture. . 

The tariff does not prevent unemployment for Germany 


and. America, our two chief competitors. During the recent — 


bad times the electrical trade, for instance, in Germany has 
suffered far worse than our trade in this country. 


- There is no evidence that our manufactures suffered worse 


in any respect than those of protected countries. On the 
contrary, there is abundant evidence that, under our free 
trade conditions, our manufacturers are feeling the advantage 
of better times earlier and more fully than the Germans. 

A change such as the re-introduction of Protection should 
not be contemplated except on absolute proof that it will be 
for the benefit of the country at large. Nọ man's guarantee 
will suffice, nor any amount, of sentiment and vainglorious 
clap-trap about the Empire. 

Is there no alternative policy ? 

We no mere pelicve that there ira single remedy for all 


our troubles as a nation, and as engineers and manufacturers 
than, we believe, that one kind of quack medicine will cure 


all the ills of the body. 


But we know that there is a multitude of abuses, 
inefficiencies, faults and shortcomings in connection with our 
systems of Government, and of business and personal 
conduct, which, if remedied, would have a cumalative effect 
sufficient to lift the whole nation, and make life a happier 
thing for all the citizens of this dear old country of ours. 

"We do not pretend to be able to indicate a tithe-of the 
necessary and practical steps which require to be taken, but 
we can indicate a few of the more pressing questions for 
engineers, and beg our readers’ kind and indulgent con- 
sideration of the same. 

What is wanted is Tariff Reform, with the word “ tariff” 
left out. And first and foremost reform of the procedure of 
Government, in connection with public and private works, 
presses to be accomplished. 

Here is a leaf that might be taken out of Germany's book, 
aye, and out of the book of little Switzerland, whose 
electrical and engineering industry is the admiration of all. 

The fate of the London Power Bill last session, is an 
illustration of the kind of reform which is needed. The 


. enormous initial expenses, the waste of public and private 


time, the final failure of the Bill, not on its merits at all 
(they had not come before Parliament, though recognised by 
the Committee) form a crowning example of the scandalous 
inefficiency of our Parliamentary methods. 

- This scheme, if ever it comes to maturity (and we are not 
concerned now with its merits), will be loaded from the start 
with water capital pumped in vain into the Houses of 
Parliament, and borne away on the flood of gratory which is 
the principal output of that august assembly. 

The same procedure is responsible for millions of capital 
on which dividends and railway rates have to be paid for all 
time. Instead of Government being a facile instrument for 
the purposes of the country, it is a brake on the wheel of 
industry. No wonder there are unemployed. 

We asked a Swiss engineer the other day, What is the 
cost of a Bill for public work—for instance, a railway in the 
Swiss Parliament? “Two francs fifty,” was the prompt 
reply. — 

“Of course, this means only the. official fee, but it 
ensures a prompt and thorough consideration and a definite 
decision on the merits of the case in a reasonable time, land 
being always acquired by Government valuation." 

No work of the magnitude of the Simplon Tunnel has 
been undertaken in this country for years by any private 
concern, and if it were proposed that the Government should 
spend a similar sum of money, for instance, in buying up the 
derelict canals and putting them into working order, what 
shouts of “ Impossible," ** Iniquitous,” ** Crank," * Socialist," 
would resound from the talking shop for years ! 

And yet that is just what Holland and Belgium and 
Germany have done, and are doing, and most of the other 
countries of the world, iucluding India and Egypt, where 
our money flows freely enough. | 

Fortunately for those outlying parts they are “ The 
Empire." 

This is merely ** Little England's" case of acquisition of 
land on reasonable terms ; facilities of transport, no pre- 
ferences to the foreigner in railway rates, encouragement of 
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competition in the great public services, better supervision 
by Government of railway management, particularly as it 
affecta traders, enforcement of the Plimsoll Act on foreign 
ships entering and leaving our ports, better roads (here is 
work for the unemployed which would bring forth a 
hundred .fold!),. and better telephones. Surely such 
subjects as these, simple and ordinary as they are, 
are worthy of the serious attention of competent men—mere 
practical questions, “ a policy,” so to speak, “of drains,” — 
" but in their cumulative effect of vast importance to us all. 
This should be our home policy ; and our foreign policy— 
peace. | 

Then we should have cause to rise up and bless our 
Government, Liberal or Conservative, red or blue; it would 
matter little what it was called to the hard-working harassed 
men of science and industry. 

: Brewers and publicans say, “ Our trade our policy." 
Professional politicians say, * Our policy our trade." Let 
us all as engineers ask the candidates in our divisions: 
* Will you make the business of this country your policy ; 
not forgetting the interests of the Empire at large, but 
remembering that even the dwellers in Westminster ought 


9" 


to have a turn * 


A REPORT has just been issued by the 
Employers . Association of Technical Institutes of an 

and Technical . 

Education, "duty as to the co-operation of employers 

| and technical institutions in the matter 

of technical education. The inquiry was undertaken in view 

of the interest excited by the reading and discussion of two 

papers on the co-operation of employers in the technical 

training of their apprentices, read at the Association last 
January. 

In the first place, a form of inquiry was sent out to the 
65 institutes affiliated to the Association, and subsequently 
copies of the form were sent to technical institutions and 
university colleges not so affiliated. In order to make the 
report still more coniplete, the inquiry was extended to some 
of the large employers of labour, whose educational work 
was not likely to be connected with the various technical 
institutions already approached. _ 

Although the report cannot be said to contain a record of 
every example of the co-operation of employers in the 
technical training of their apprentices and workers, yet it 
contains sufficient evidence that, in a general sort of way, 
employers are beginning to recognise the value of technical 
education, and, where they do not actively assist or encourage 
their employés to attend technical classes, there are very 
few instances in which they actually discourage them. In 
the report before us, although we find several references 


which indicate indifference on the part of employers, we- 


find only one case in which technical education is really 
discouraged. This reference reads, “In one town the 
foremen are reported as very obstructive." No further 
information is given about this, but it is possible that in 
the town referred to there is an old established firm where 
. the foremen are somewhat fossilised men, who served their 
time before technical education was thought much of. Such 
men as these are inclined to be rather jealous of their 
workmen or apprentices knowing more than they do, and 
simply take delight in scoffing at what they would call 
theory. Whilst the student can put up with chaff of this 
kind, he is powerless to prosecute his studies if his foreman 
invarisbty finds that on the class night some important job 


necessitates his working overtime. There is no doubt that 
with the increasing co-operation of employers who appreciate 


-the usefulness of technical education, the foremen of the 


future will be men who are themselves, to some extent, 
technically trained, and will be, therefore, the more ready 
to recognise the advisability of encouraging, rather than 
otherwise, any studious bent in those under them. | 
We gather from the tone of the report that the Council 
of- the Association attaches more importance to day couraes 
than to evening classes, for, referring to the replies sent from 
institutions not affiliated to the Association, the report says 
“the replies were of little value," a result probably due to -- 


the fact that the inquiry was chiefly concerned with 


evening students. Every teacher of a technical class, 
however, knows that it is the evening students who are most 
keen on their work. The fact of a man sacrificing to 
technical studies time which might be devoted to some form 
of recreation indicates, at any rate, a desire on his part to 
improve his knowledge, and we think that if an accurate 
record could be kept of both day and evening students, it 


would be found that a higher percentage of successful 


engineers would be found to have been recruited from the 
ranks of evening students than from those who had passed 


- through day courses. 


Another reason for this may be found in the fact that 
many of the teachers of evening classes are men who are 
actually engaged in practical engineering work, whereas 
those on the regular day teaching staff really belong to the 
class of teachers, a class not, perhaps, in such direct contact — 
with the practical needs of the industry. 


The usual disparaging comparison is made in the report ` 


. between technical education in this country, and the attitude 


of employers towards it, as compared with the conditions in 
the United States and on the Continent. In this connection, 
it is interesting to observe that British engineers are very 
frequently preferred for foreign work to the technical 
graduates of Continental and American institutes. “Sir 
W. H. Preece made special reference to this point in his 
address at the Northampton Institute a few weeks ago on the 
occasion of the prize distribution. On being requested to 
recommend an English engineer to take charge of contracts, 


he has frequently asked the reason why English engineers 
. were needed, in view of the claim that technical education: 


is so very much superior abroad. The reason given is that 
the technical education abroad is really too thorough, and, 
to some extent, destroys a man's initiative and self-reliance. 
These qualities Sir William put down. to our national games, 


‘such as cricket and football, in which each man has, to some 


extent, to act for himself, although nominally under the 
direction of a captain; but, whatever may be the cause, it . 
is to be hoped that British manufacturers and heads of 
technical institutes will not lose sight of. the fact, and by 
over training our rising generation, cause the atrophy of . 
these qualities, without which technical Sone is . 
heavily handicapped. . 


There is a great deal of useful information in the report 
as to the trade and technical classes held in a large number 
of Colleges and Institutes, and of the nature and amount — 
of co-operation on the part of local employers. Without 
such co-operation and encouragement, technical education is, 
to a very large extent, absolute waste of time and money. 
Employers wi! no doubt co-operate if the right kind of 
teaching is given; and, on the other hand, the technical 
institutes will be equally ready to give this, if the employers 
will say what they want, and afford the necessary facilities 
to their employés, to which we may have occasion to refer 
later. | 
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THE PRESERVATION OF HANGER BOLTS 
ON ELECTRIC TRAMWAYS. 


oe 


By ROBERT N. TWEEDY. 


For years I have been puzzled by the failure of insulated 
hanger bolts, and have tried many different kinds in an 
endeavour to overcome the trouble, which is most serious. 
Almost invariably the failure seemed to start at the lower 
end of the bolt by the gradual formation of a nodular growth 
at the junction of the metal and insulation, and the swelling 
and splitting of the insulation due to the increased bulk of 
tlie oxide which formed on the skin of the bolt beneath. 

This symptom is common to all lines with which I am 
acquainted. s | 

It was noticeable that failures took place on those bolts 
on which the growth was worst. 

I put this deterioration down to the effect of the atmo- 
sphere in à manufacturing district, and in that I seem to 
have been at one with all who have experienced the same 
trouble. I considered it-inevitable, and gave the linemen 
orders to scrape and clean thoroughly every bolt on the 20 
odd miles of route. This scraping had to be done periodic- 
ally, and it was found to reduce the hanger failures, but it 
took up a lot of the linemen’s time, and was an expensive 
business, besides involving a continual, though small, de- 
preciation of the insulation at every scraping. 

On some systems the expense incurred in combating this 
trouble is even greater, for practically two sets of bolts are 
kept, one set being replaced at short fixed intervals by the 
other, which has been cleaned in the meantime. — 

"This scraping went on for a long time, and might have 
continued to this day if it had not been found that the root of 
the trouble is not the atmosphere at all, Fut the lrolley wheels. 
This became absolutely obvious when the action of the 
trolley wheels was watched durimg rain, and everyone will 
see for himself, now that it is mentioned, that this must be go. 

Briefly, the deposition of conducting and foreign matter, 
and the formation of oxides, are all due to the moisture 
which is thrown into the hanger as a trolley wheel passes 
under it. 

Remove a hanger from the line, and you will see that the 


* 


interior is coated with the same nodular formation as you 


have observed on the insulating bolt, but it does not have 
the effect there that it has on the bolt. 

Get an intelligent lineman to watch a hanger under which 
trolley wheels are passing on a wet day, and he will report 
that water—loaded, of course, with greasy particles of brass 
and copper dust—is thrown into it every time a wheel 
pusses. | 

When once the surface of the bolt is damp, the dust 


suspended in the air will settle on it, and the action con- 


tinues until failure occurs. 
Having found the root of the disease, no great effort of 


inventive genius was required to supply the cure, which,-in ` 


this case, acts by prevention. 

It is necessary only to interpose a shield of some material 
between the trolley wheels and the bolt, and I do this by 
stamping out an annular disk from hard or flexible fibre, 
rubber, dermatine, or even a metal sheet, which I thread 
over the end of the langer bolt, and retain in position by 
clamping it between the top of the lug of the ear and the 


underside of the hanger bolt, or by other suitable means 


which will vary according to circumstance. 

The disk may be made of any diameter, but it is best, 
probably, to cut it a little less tlian the inside diameter of 
the hanger at the rim of the petticoat. 

This disk effectually prevents the throwing of water or 
anything else into the hanger, nnd, moreover, it has the 
valuable quality of preventing the deposition of suspeuded 
or wind-swept dust on the surface of the bolt. 

There is nothing to prevent the disk being made sufficiently 
flexible to be sprung downwards in order that the interior of 
the hanger and the bolt itself may be inspected, but the 
great -advantage of it is that this inspection is rendered 
Unnecessary, and the usual flash test. (vile my article on the 
* Prevention of Overhead Accidents" in the ELECTRICAL 
Review, for August 11th, 1905) will reveal a failure of the 


primary or secondary insulation before trouble can arise, and : 
before any sign can be detected by visual inspection. ^: . . 

I satisfied myself by the following teste that it is this. 
nodular formation which gradually lessens the value of the 
insulation, and finally supplies a path along which a quickly‘ 
increasing leak can pass. If, therefore, this formation can: 
be arrested the insulation will last as lopg. as the hanger: 
itself, other things being equal. - | 

Of course nothing will protect the user against insulators 
which are defective in composition or manufacture. 


TESTS REFERRED TO ABOVE. 


The insülation resistance of an overhead hahger waa 
tested under various conditions to show what may be 
expected from the use of the hanger shield as a means of 
protecting the bolt from the effects of water carrying 
metallic dust, &c., thrown off the trolley wheels of passing 
cars. | 

.]. New bolt in hanger. | | 
Insulation Resistance. 
(a) Dry x E Infinity 
(b) Wet® u aa an Infinity 

* This bolt did not remain wet in reality, as the water ran off 

the new surface just as if it were covered with an oily film. & 


2. Old bolt in old hanger, as removed from the line 


without selection :— 


(a) Dry . 2,267 megohms 
i Wet zs St aks : 005 megohm 
(c) Bolt scraped clean and moisture . 
removed by wiping only  ... .. 9930 megohms 
(d) Bolt in same condition as (c) but dried 
by stoving for 44 hours at 160? F. ... Infinity 


(e) Bolt in same condition as (c), but tested 
after being dipped in water and not 
d ie 


drie si TER 5:32 megohms 


These tests show conclusively :— ; 

1. That an insulating bolt which can be-kept in a new 
state, with the original shiny surface off which water runs at 
once, will never break down, and the nearer that condition 
can be approached, or the longer it can be maintained, the 
less chance there is of failure. 

2. That an insulating bolt which has been in use under 
ordinary conditions—+.e., exposed to the action of water, &c., 
thrown off the trolley wheels—although a fairly good insu- 
lator when dry, has its essential quality reduced to the 
point of breakdown when wet. 

3. That the removal (by scraping or other means) of the 
deposit and oxide at once returns the bolt to its original 
condition of perfect insulation when dry, and that when 
thoroughly wet the insulation resistance is still well above 
breaking-down point—some 1,000 times better, in fact, 
than the unscraped bolt. 

4. That if periodical scrapirg and continuous depreciation 
of the insulating bolts is to be avoided, the only thing to do 
isto prevent the access of moisture and of foreign conducting 
and corrosive material. 

Compared to the economy in all directions which. is 
obtained by the use of the simple shield of which J haye 
written above, the cost of the shield is absurdly small. 
Patent rights are in course of being granted, for although 
the remedy isso simple, the disease has been running its 
disastrous course unchecked, or checked ohly by expensive 
means, for as many years as the insulated hanger bolt has 
been in use, and it is only right that the monetary recogni- 
tion which may be gained by a monopoly should be given to 
anyone who finds the cure, howsoever simple it may be. 


——————— MB 


ELECTROMOBILES. 


-— —  —— ———— 


By HENRY F. JOEL, A.M.IC.E. 


- — ——————— 


IN an article contributed to the Electrical World and 
Knyineer, of New York, October 21st, 1905, by Mr. Frank 
B. Rae, on “ Speed-Time Curves for Automobile Motors," 
some most astonishing conditions and results are given, 
which, taken seriously, would undoubtedly mislead any 
readers who might not be well informed as to the moderu 
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practice of electric traction and of electromobiles. The paper 
is a most laudable attempt to add to the knowledge of this 


highly interesting subject, and it deals with and gives 


elaborate calculations and curves affecting the special question 
of the influence of stoppages on the total running output of 
the battery. 

Mr. Rae starts with two defects “that must be acknow- 
ledged in electrically propelled vehicles ; the distance they 
will travel is not great enough for many requirements, and 
the cost of maintaining the storage battery is very high for 
the mileage obtained." 

In calculating the power required to start and run a truck 
of 9 tons (truck 4 tons, load 5 tons) on fair condition of 
road, asphalt, macadam or good block pavement, in about 
equal proportions, or the average roadway that the electrical 
vehicle: encounters in ordinary operation in city streets. 
Mr. Rae assumes the extremely low draw-bar pull or tractive 
resistance of 30 lb. per ton, and he calculates that two 
electric motors giving together 4'8 H.P, would be sufficient 
to run this truck, whereas experience has shown that for 
such a road and load it would be at least 60 lb. per ton, and 
most probably would average 100 to 120 lb. per ton, whilst 
the power required of the motors, taking the efficiency of the 
whole truck at 50 per cent., and allowing for the increased 
mower required for the starting effort, hill-climbing and 
other conditions, would be from 18 to 40 H.P. 

Mr. Rae is careful to point out at the end of his article 
that the 30 Ib. taken is evidently too low for average con- 
ditions, but he nullifies this by stating that the builders 
allow ample margin in the motors and controlling system 
to take an increase up to 50 lb. per ton or over; his 
whole article, with calculations, curves, and results, is 
unfortunately based upon these false premises and is there- 
fore erroneous, and the conditions given for the power 
required and results obtained are absurd. 

Mr. Rae takes a battery of 44 cells with 19 plates each, 


giving 90 volts and having a capacity of 63 amperes for four 


hours, which must be taken as the maximum rate permissible 
—the weight of this battery probably being about 16 cwt.— 


‘and he drives his car of 9 tong, accelerating in four stages 


at nearly 14 ft. per second per second with this battery 
up to six miles per hour within eight seconds, a dangerous 
acceleration with such a load on common and public roads. 
To do this he provides two 2:4-H.v. electric motors running 
at 800 revolutions per minute. 

As to the tractive resistance on the level, in lb. per ton, 
authorities differ considerably :— | 


Duptit, in 1837, gave 66 lb. per ton for good macadam. 
Telford and Babbage » 70 " a 
Michelin, with iron tires ,, 60 
U.S. Agricultural Bureau ,, 45 M is H 

The, Society of Arts, London, in 1875, experimenting 
with an omnibus weighing 2°57 tons, at 34 miles per hour, 
found the tractive resistance with— 


^ 


Granite ... T 17:41 lb. per ton. 
Asphalt. = bes e. 2714 E 
Wood ... V eos . 41:6 z 
Good macadam 44 to 48 - 
Granite macadam ... 101 EC 


The state of the roads, tires and bearings, all affect the 
question, and inclines or variations of road, such as would 
be met with in towns, raise the above figures to double or 
more, and 60 lb. per ton would be a reasonable average. 

The efficiency of such small motors cannot be taken as more 
than 70 per cent., whilst when overloaded, with no margin in 
the field cores the efficiency would be much less. "The loss 
of efficiency in the transmission gear for a trück weighing 
9 tons would be at least 10 per cent., and an alM-round 
efficiency of 50 per cent. is a fair basis. 

A little consideration will show that, taking the tractive 
resistance at 60 lb., and an all-round efficiency of 50 per 
cent, the power necessary to run this truck at six miles 
an hour on a dead level road would be at least 17:2 H.P.: 
allowing for drop of E.«.r. due to the large discharge, the 
current taken would be about 150 amperes—the starting 
effort would require at least double this current or 300 
amperes—and for taking an incline of, say, 1 in 20, the 
current required at the still further reduced &.x.r. would be 
over 300 amperes. 


Needless to say, such a current through the 2-4-H.P. 
motors would burn them out, and it would irretrievably 
destroy the battery. The outfit of battery and the two 
motors would be barely sufficient for an electric landaulette 
weighing only 30 cwt. 

On an ordinary city macadam road, a car of 9 tons, even 
with broad tires, would cause subsidence and sink a little 
into the surface of the road ; the effect would be the same 
as running the truck up an incline, possibly of 1 in 20, and, 
of course, such a battery and the two small motors, even if 
they stood the current, would be quite unable to start the 
car at all. 

Upon the basis of the tractive effort of 30 lb. per ton, and: 
two motors of 2:4 H.P. each, Mr. Rae has investigated the 
effect, of stoppages of the car upon the output of the battery, 
and after plotting the curves from such calculation he 
arrives at the following results :— 


The effect of stops and of the necessary acceleration to full speed 
upon the “ watt-hour per ton” rate, and in which the best speed 
possible is attained, is shown in the following table, in which the 
total miles that the truck will travel on one charge is determined 
by dividing the watt-hours per truck-mile into the total watt- 
hour capacity of the battery (22,680 watt-hours) as stated by the 
makers : — 


Average Watt-hours Total miles 
Stops per 1,000 ft. speed in m.p.h. per ton-mile. on one charge. 
0 78 7l8 > 35 
l 71 78 322 
2 6:5 85 297 
3 59 917 27:5 
4 57 96 2674 


These figures, as T have shown, are absolutely unreliable. It 
is not safe to calculate the watt-hours per ton-mile on ordi- 
nary town roads with varying grades, and with this class of 
heavy goods vehicle, at less than 200 watt-hours per ton-mile, 
and the effort, required for starting such a truck, allowing for 
subsidence in the road surface, subsidence of the axles in their 
bearings (known to require an increase of starting power of 
something over 20 per cent.) under such a load as 5 tons, as 
well as the road tractive resistance, would make the power 
actually required probably four times as much as that given : 
two 9°6-H.p. motors — that is, four times the 2:4 H.r. 
— capable of standing a 100 per cent. overload, would 
be required, with a battery whose output at a four-hour 
rate and with 90 volts only, should not be less than 
240 amperes (again four times that provided), and weighing 
approximately 3 tons, The miles given for a run on one 
charge are ridiculous, assuming that the truck could run 
at all with the power outfit provided ; it has been shown 
that probably the whole available current in the battery, 
taking it at 200 ampere-hours at a one-hour rate, would be 
used up in less than one hour, giving less than six miles in 
place of the 26 to 35 miles given in the table of results, and, 
of course, the curves would require to be replotted with.the 
proper quantities, much higher peaks, and altogether different 
periods of time, both in making tlie changes for acceleration 
and also for braking and coasting—ie., the whole article | 
would have to be reconsidered and rewritten. 

[ would point out that electric tramcars weighing loaded 

about 10 tons and running on iron rails require; and are 
fitted with two 25 or 30-H.P. motors, of course to run at higher 
speeds. Petrol omnibuses, such as those used by the Great 
Western Railway, weighing with passengers 7 to 8 tons, require 
engines of 28 H.P. Lorries carrying 3 to 5 tons, running at 
only 6 miles per hour, are fitted with 30 to 40-H.P. engines, 
and experience has shown that electric goods cars with 
batteries of suitable size and proportionate weight would at 
times require to exert even as much as 40 H.P. to meet all 
conditions of the road at 6 miles an hour only. - 
. Imagine an electric landaulette equipped with two 2:4 
electric motors, and the same battery as described for this 
9-ton truck. Such a landaulette would run about 30 to 
40 miles on one charge. Now load this crriage (strengthened 
to take the weight) with an additional 7 tons of dead weight, 
and find the distance it could now run, even on a hard 
level road—that is, if it could possibly move at all—and we 
can then get some idea of the conditions given aud the 
theoretical results obtained by Mr. Rae. 

It is unfortunate that such articles as the one T criticise 
should be published. Had Mr. Rae confined himself simply 
to the academic and theoretical treatment of the subject, no 
one could have taken exception to it; but it goes forth as 
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an actual and practical basis for equipping a truck of a total 
weight, with load, of 9 tons, and I trust that no one will 
endeavour to carry it into practice. f 


EEE 


THE ELECTRICAL FROISSART CHRONICLES. 
(With some apologies to Sir John, and more to “ F. C. G.") 


. Bx IBID.' 


IV.—Or TRE BATTLE or THE POWERS AND THE COUNT 
or LONDON. 


Now you shall hear how the Count of London, being jealous 
of the power of the Elektricks, was minded to enclose all 
their magick under his own control, and to sell the same to 
his subjects at such a price as pleased him. And in this he 
did, to my mind, very rightly; for, seeing he is Count and 
Prince of all that vast city, he is by nature fitted to rule, 
and by learning and endowments gifted to curb the passions 
of his subjects; and it is in no wis? meet for any guild or 
association’ of persons who have not been born rich or 
powerful to abrogate to themselves too great share of the 
direction of things, howsoever wise they be. 

Howbeit, I conceive the Count to be in the wrong, that 
he doth ever conceal himself, and is known to the people 
only through his Council; but doubtless so great a Prince 
hath & wise reason for so doing. 

To this end sent he a very great force armed with Retoric 
and Statisticks and Arguments and the like weighty and 
pointed matters, to subdue the Electricks and wrest, from 
them their magick power. | 

. Now, I would you remark the cunning of these magicians ; 
for they, feigning submission to the Count, assure him that 
his doings are in a great degree pleasing unto them, and that 
it is their fixed desire to adyantage his purpose; and await 
his coming as those that watch favourably a procession (the 
which is a common occupation here) and would in no wise 
pay therefore. So that leaguer set forth from the Count 
his Palace, which is in the Mausoleum strete, or thereabout, 
hard by the place of the Great Candlestick. -They came 
without let or hinder ‘the space of about half-a-mile, to a 
part where the ground is soft, and laid out in gardens and 
terraces, very suited for a pleasant contemplation, and a 
favourite resort. Many people were here already from divers 
countries and climes, engaged in a peripatetical discussion. 
Others, again, were burning of foreign weeds, and in deep 
meditation upon the adverse times. And the officers 
appointed thereto were taking up and mending the roads. 

The Count, seeing this concourse, sent to enquire of them 
the safest way to the stronghold of the Elektricks ; and 
they made haste to answer that all ways leads thereto, also 
that many of themselves had an errand thither, and would 
presently proceed to compass it, and, until that might be, 
there would be no space for others on the same road. Xo 
the Count enquired who they were, and the names of their 
leaders, and to this their herald made answer : ** We are the 
Powers that be, and the Powers that would be.; and whereas 
the Electricks have divers holds and magazines from 
which to send forth their magick, we esteem it better for 
ourselves, and for the good order of the County, if these 
were collected under one head, so that their jealousies and 
dissensions may be quieted and cease; for, at the present, 
the magick we have from one division will by no means fit 
he place prepared for it in another, though they be in the 
eame strete, and the geniuses which are in the houses of 
magic groan dismally from overwork, to the terror of all 
worthy dames thereabont ; and, moreover, if all the magick 
be.gathered under one jurisdiction and head, for one mara- 
vedi shall ye propitiate the devil which is in the slot-meter, 
where now he is barely content with six. Wherefore we are 
minded to go to the Electricks and, by the threatening of 
them with our Bills and other hedging implements, to 
compel them to allow us this supply of Power, or Power .of 
supply." In this they were all agreed, and so murmured 
approvingly; but when one would have proposed a site for 
the great principal workshop, as on the shady slopes of 
Wandlesworth, the lofty steppes of Stepney, the breezy banks 


~ 


of Greenwich, or the sunny isles of Chesil, or even the woods 
thereof, there arose such babel and clamour that it seemed 
that not two were of the same mind. 

|: Now, when the Count heard this, he took long counsel 
with himself, meditating ; and I doubt not it seemed to him 
a good thing for all these people and countries to make war 
on the Electricks first, and for him te follow them after a 
seemly space; for, by this means, both the Electricks would 
become weary with much fighting, and, their magick in the 
fight becoming apparent, he would know better the means 
to cope therewith; truly a very sagacious Prince. 

(It has been told me that the Electricks can at will squirt 
upon the foe from a pipe, water mixed with a very strong 
Electrick fluid; which compound is eagerly drunk by the 
invaders. But he that told me this said at the same time 
* Bunkum " ; which also hath a hidden meaning.) 

While they were thus meditating, comes forth a stern 
knight, clad in suitable armature, and remark-worthy for 
that in charging he aimed very low, and did strive with his 
Bill to force a passage through the throng. They, leaving 
their own dissension, hang about his path, and press him on 
all sides, so that his progress is very slow. Nevertheless, by 
perseverance, and the support of those who were won over 
by his courtly bearing, he won through them to the other 
side of their camp. e 

Alas! how many broken Bills were left behind in the 
melly ! And, I suppose, some sore heads also. 

Now, when this good knight had won a way through the 
Press (which was oft hard upon him), and, with those on 
his side, was coming near to gain his object (his Bill yet in 
his hand, unscathed save for a few nicks and scratches, and 
still serviceable) he findeth before him a fenced road very 
fair to see, and which certain persons of solemn mien are 
continuously mending. So was he compelled to pick his 
way carefully thereby, often waiting till the stones of the 
road were suitably placed, watered mudded and rolled. 
Meanwhile, the sun is become-high in the heavens. 

Presently a cheerful sound is heard amongst the workers : 
and, collecting their coats and implements, they fetched a 
board whereon was written, * Road stopped,” and placed it 
in the path of the approaching company, departing with 
many agreeable expressions of pleasure. ‘The advancing 
company, when they saw this, were very greatly cast down : 
for they knew that it is contrary to Precedent to pass such a 
board, also that it was now dinner-time. 

And some asked how long should this resting last, and 
were told, “ We have no official information.” 

So they returned all to their homes. Now, ye will say, 
this is no battle of the Count of London * 

In that I know nothing, for some say the knight who 
fought so well is called the Administrative Count, so herein 
J am not sure; others, that he is called Progress, and will 
come again in some other form; while others yet call him 
the Giant Monopoly. In whateoever form he appeareth. | 
trow there will be a great bill for road-mending. 
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THE MANAGEMENT OF SMALL CENTRAL 
STATIONS. 


Br HENRY JOSEPH. 


ALMOST ever since electricity has been supplied from central 
venerating stations the efforts of central station engineers 
have been- directed towards the attainment of a high load 
factor as an element in the cheapening of the cost of pro- 
duction. As a means to this end every eílort has been, 
and is being, made to increase the day load by advocating 
the use of motors, heating apparatus and so forth. In large 
towns, where the day load is sufficient to justify a day shift, 
there can be no doubt that this course ja a wise one, and 
that current in such cases can very well be sold for use in 
the daytime at a price-very considerably less than that 
charged for night consumption. But when we come to con- 
sider individual cases of small towns or villages, where, either 
from their purely residential character or their small size 
and limits of ultimate expansion, a large day load is out of 
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the question, it is quite a debatable point whether it is 
advisable to encourage a day load at all, especially if, in 
order to do so, the rates for such purposes as have been in- 
dicated are to be materially reduced. 

There are, in fact, many problems in central station 

management which bear an entirely different aspect in a very 
small undertaking to what they do in a large or moderately 
large one. What is true for a fair-sized but growing town 
with an industrial population is not by any means neces- 
sarily correct for a small town of under 10,000 inhabitants with 
a residential population, and no apparent prospects of any 
very rapid expansion. In such a case it is very unlikely 
that the day load will for many years be sufficient to econo- 
mically load. the smallest set ; and, consequently, the current 
used in the daytime has to be supplied from a battery, which 
practically means an extra loss from charge to discharge of 
25 per cent.,or a loss equal to 334 per cent. of the units 
sold. Probably little or no labour is entailed in the genera- 
tion of these extra units, so the extra cost is not quite us 
great as it would at first sight appear, but under these con- 
ditions it does not seem to be commercially sound to sell 
current in the day time at a reduced price. In an alternat- 
ing station this argument does not of course apply (unless 
a motor-alternator is combined with a battery), and in this 
case the day load, though more difficult to obtain, is essen- 
tial to anything like economical running. There are, of 
course, Many continuous current stations of small size that 
have for years been trying. to increase their day load by 
means of cheap rates, but few indeed of the really small ones 
have started a day shift. So long as there is an ultimate 
prospect of this being attained, it is perfectly justifiable to 
hasten matters by reducing the power rates even if for the 
first few years the result is not remunerative. But where 
from the very nature of things the day load must ever bear 
a very small proportion to the evening load, it appears to be 
the best policy to look facts in the face and charge a uniform 
rate for light and power. 
. In one or two small towns where no appreciable day load 
18 anticipated, à small oil or gas-driven set of from 4 to 
10 H.P. is installed in place of a battery, so as to save the 
capital cost as well as the heavy depreciation of the latter. 
This system although inefficient certainly recommends itself, 
as it does not entail stand-by losses or the cost of 
attendance. , 

There is a tendency with central station engineers, as with 
people in nearly every branch of industry, to follow one 
another like a flock of sheep. Once a certain lead has been 
given by one man and adopted by a few others, the rest 
follow as'a matter of course without appearing to consider 
whether their case is similar to those of the few pioneers, 
and so electricity supply schemes come to be carried out on 
stereotyped lines, as if the system which is applicable to 
Liverpool were equally suitable in all its details to Muggle- 
ton-on-the-Mud. = 

A good example of this kind of thing is the adoption of 
the maximum demand system. One man comes along with 
a demand indicator in the hope that he will flatten out the 
peak of his load, and also with the conscientious desire to 
charge his various consumers in proportion to the cost of 
supplying them. 

The system, no doubt perfect in theory, impresses itself 
on other engineers, and is finally adopted by stations all over 
the country, in many of which the capital cost and clerical 
work involved are probably out of all proportion to the 
advantages ever likely to result from its adoption. The 
maximum demand system is a bad one inasmuch as the 
average consumer can never be brought to understand its 
working, and many fight shy of adopting electric light for 
fear they should be charged at the higher rate. Indeed, 
everything points to it being finally superseded by a flat rate 
with a sliding scale favouring large consumers. 

The system of charging at a reduced rate for heating and 
power purposes irrespective of the hour at which the demand 
is made, also seems to be unsound, and the case.is being met 
in some places by the use of double tariff meters controlled 
by time switches. This system seems to be very sound in 
theory, but it remains to be proved whether the extra 
capital cost is justified by the advantages gained. One of 


. these is the tendency to prevent the overlapping of the 


lighting and power loads. If this were its only merit the 


system would certainly not pay for itself, but it also has one 
very great point in its favour. 

If the cheaper rate is sufficiently low, the consumer can 
very well afford to be extravagant in his daylight con- 
sumption, and will not hesitate to make what use he can of 
his supply as long as the meter is only registering cheap 
units. Hence it encourages the use of apparatus which 
otherwise would not be used at all, and what most of all is 
needed in a station of moderate size, it results in a long- 
hour day ‘load. 

A long-hour demand at any time is, of course, much to 
be desired whether in the daytime, or in the evening or 
night, and for this reason street lighting is a most valuable 
asset both for large and small stations. In small towns it 
is not usual to keep the public lamps alight after midnight, 
hence this load will mostly be supplied direct from the 
generators. . 

The selection of a suitable consumers’ meter is a problem 
that requires very careful consideration. It is difficult to 
find a meter which, while cheap, is also accurate and reliable. 
There is a very considerable difference between the cost of 
the cheapest and the most expensive meter, and this differ- 
ence in the aggregate represents a capital expenditure which 
cannot be treated lightly. Are the advantages of the 
expensive meters sufficient to justify this extra cost ? The 
principal advantages which one expects to find are: (1) 
Accuracy, or, in other words, the assurance that the con- 
sumer will not be paying for less current than he consumes ; 
(2) Reliability, freedom from breakdown with its resultant 
necessity for more or less frequent replacements and repairs ; 
(3) Low consumption of energy ; (4) Low starting current. 
Only careful trials of different meters can settle the question 
at issue. One of the faults which most motor meters 
develop is a tendency to run slow after they have been in use 
for a considerable time, and this defect, which is likely to 
result in a very considerable loss, is one that is by no means 
restricted to the cheaper variety. There are meters on the 
market which show the reading in units direct, thus pre- 
venting the possibility of error on the part of the inspector. 
Confusion is very liable to arise in reading the old-fashioned 
dial meters, and it seems a pity that the former system is 
not universally adopted. It really seems as if a meter which 


. is fairly accurate and not too liable to be upset by careless 


handling is, after all, what is most needed, especially on small 
systems where most of the consumers are small ones. And 
if such a meter can be obtained at a price considerably lower 
than that of oneof greater accuracy and lower energy consump- 
tion, the saving is in most cases justifiable. The other 
extreme has, of course, to be guarded against, for a meter, 
though low in first cost, may entail an amount of labour in 
replacing, overhauling, and re-testing that will make it the 
dearest in the long run. l B 

Iu most small towns a good deal of attention is given to 
the prepayment system. It is usual to wire small houses 
up to 10 or 12 lights free of charge, the slot meter being 
arranged so as to charge the consumer about 25 per 
cent. more than the ordinary rate, in lieu of paying for 
the hire of the meter and installation. This system has in 
many places been fairly successful, but things have to be cut 
very fine all the same to make it pay, and the cost of the 
meter is often nearly as much as that of the installation. 
Most prepayment meters are very liable to get out of order 
either through careless use or bent coins being used, or 
through some inherent defect in an over-complicated 
mechanism. A really good and reliable slot meter at a 
reasonably low figure has yet to be found. 

If all the costs incurred in connection with a pre-payment 
system were properly allocated, very few towns, in the 
opinion of the writer, could show much of a’ margin on this 
class of consumer. Frequent attention is necessary either 
from defects in the meters, or from those sudden and un- 


. accountable, and altogether too frequent changes of tenancy 


which seem inseparable from the poorest class of consumer. 
One of the advantages of the pre-payment system is that the 
clerical costs are reduced to a minimum, and if special efforts 
were made to lower the capital charges, there is no reason 
why there should not be a considerable profit on alot con- 
sumers in spite of the inherent disadvantages already referred 
to. One essential is the reduction of mains costs by putting 
a block of cottages on one service. If every house is to have 
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a separate service, especially if this entails a road crossing, the 
system cannot be expected to pay. The writer puts a service 
in the centre of a block of from four to six cottages, and 
loops from cut-out to cut-out on the bus-bar system by means 
of interior wiring, the wires passing through the party walls 
in insulated tubes. One objection to such a plan is that the 
fuse may blow in the service cut-out, when the tenant in 
whose house it is fixed is away for a long holiday with the 
key in his pocket. This possibility is somewhat remote, 
especially if good heavy service fuses are used, but it would 
certainly place the supply authority in a very awkward 
position if the other five houses had to wait for their light 
until the holiday-maker had returned, or the key of the 
house had been obtained. This possibility could be removed 
hy fasing the block in a cheap inspection box just outside 
the centre house, but the probability is that liberal com- 
pensation in such an eventuality would be cheaper than 
taking elaborate, and perhaps expensive, precautions to 
‘obviate it. Some engineers, who are wantonly extravagant 
in services for small consumers, choke off many really good 
ones by making a charge for all cable laid over and above 
the 60 ft. limit. Except in extreme cases, it is the greatest 
folly to make this charge, for, although the particular con- 
sumer may not object to pay, it has a very serious deterrent 
cffect on others who are contemplating taking a supply. 
Everything should be done to reduce the initial outlay of the 
would-be consumer to & minimum, as it is often on this 
ground, rather than from any fear us to the cost of current, 
that a man will shrink from adopting electric light. 

The free-wiring system has for this reason been the means 
of greatly extending the business of many electricity supply 
undertakings. A fairly common system is to charge the 
copsumer with a rental equivalent to 5 per cent. or 74 per 
cent. on the initial outlay. If the latter figure is adopted, a 
sufficient return ie assured to pay interest and depreciation 
on the installation. The wiring is either done by the 
company or by local contractors who, having canvassed the 
consumers, are. given the order to wire the houses on behalf 
of the company. This acts as an incentive to the local firms 
to thoroughly canvass the district. The same plan is adopted 
for slot consumers. To get over the disadvantage of the 
heavy capital cost of slot meters, it has been suggested that 
small cottages should be wired free with, say, seven lights 
each, and supplied in blocks of half-a-dozen or more in a 
row, off one service. The cottagers would be charged a fixed 
sum varying from 6d. a week in the summer months to 1s. a 
week in the winter, and would be. allowed to use as much 
current as they pleased up to a certain limit. A meter 


would be fixed which would show the consumption of each ` 


block, and if at any time this meter showed that wastefnl use 
was being made of the supply, the culprit would be localised 
hy fixing a meter in each house. The offender would then 
Be liable to be disconnected. Where this system has been 
tried, it has failed, for two reasons—firstly, the current con- 
sumption was excessive, the consumers being unnecessarily 
extravagant ; and secondly, it produced a feeling of discon- 
tent among other consumers on the slot system, who were 
paying a8 much or more and getting less light. 

The question of canvassing is one that is not always given 
the amount of attention it deserves. Where the undertaking 
is too small to pay for the services of a canvasser, the best 
plan is to encourage by every available means any wiring 
contractors that are willing to do this work, even though the 
result may be to bring the said contractors into competition 
with the company’s wiring department. By the exercise of 


a little tact, any tendency to unpleasantness can be avoided, ` 


‘and it is often wise in certain cases for the company to retire 
and leave the field free to the contractors. It is, after all, a 
matter of secondary importance whether the wiring depart- 
ment makes a small profit or merely pays its way. By adopt- 
ing the free wiring system and sub-letting the installations, a 
whip hand is kept over the local wiring firms, and it is 
possible by these means to force them to adopt certain 
standurds laid down by the company, such as the exclusive 
use of lamps of two or three of the best makers, both for 
free wiring and cash installations. Where a canvasser is 
kept, or where there is a man who can be spared from his 
ordinary work for a few hours a week, the canvassing should 
be done on a systematic plan. It sbould he borne in mind 
that consumers show the same sheep-like tendencies as central 
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station engineers, and once a start has been made in a 
particular road, it is often a comparatively easy matter to ` 
induce others in the same neighbourhood to take a supply. 
Three consumers. each paying £10 per year for current are 
better than one consumer paying £20; hence it is the best 
policy to so arrange the installations as to reduce as far as 
possible-the current consumption of every consumer. It is only 
by so doing that the gas companies can be successfully com- — 
peted against. Therefore, current-saving lamps, such as 
Nernst, tantalum lamps, &c., should be advocated, and care 
should be taken that 16-c.P. lamps are not, installed where 
8 c.P. would be sufficient. If a room is sufficiently illu- 
minated by three 8-c.P. lamps the extra ‘illumination of 
three 16's is not only wasted, but is not appreciated. "The 
writer has often traced complaints of excegsive consumption 
to the reckless use of unnecessarily high candle-power lamps. 
Such complaints do an amount of damage to the company 
which is out of all proportion to the value of the extra cur- 
rent sold. Complaints should not be treated lightly, but a 
responsible person should be detailed to inquire into their 
cause and suggest remedies. | 

In conclusion, the writer would urge the necessity of 
keeping all capital costs as low as possible on small systems. 
Large systems with numbers of big consumers packed close 
together all along their mains can afford to adopt extra- 


' vagant means to safeguard the supply and maintain a steady 


pressure, and many fads can be indulged in inside the station 
to facilitate the working of the system, but in small under- ` 
takings, with mostly small consumers more or less scattered 
about, it is necessary to do everything in the cheapest 
possible manner consistent with economy and sound 
engineering. 

The writer looks forward to the time when overhead wires 
will be more generally used for supplying scattered districta, 
thus rendering a cheap supply possible where it is now 
prevented by the prohibitive cost of underground mains. 


* 


CORRESPONDENCE. 


Letters received after first post-on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest. possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Cash ou Delivery. 


In connection with an advertisement in your column of 
* Articles Wanted," I recently experienced a little difficulty, 
which, if briefly related to your readers, may prove useful to 
them, by impressing on them the necessity for extreme 
caution in arranging first transactions with cven old- 
established firms. 

Having a motor-fan for disposal fulfilling the advertised 
requirements, I wrote in, quoting a low price—£4 10s.—and 
stipulating prompt cash. A week later (September Ist) a 
etranger called at my house, in my absence, examined the 
article, and retired, leaving no name. On September 4th 
he called again while I was out, and left a written offer of £4 
in the name of his firm. | 

On receipt of this I promptly signified my acceptance, by 
telephone, agreeing to deliver to bearer of the firm's written 
order, and insisting on cash remittance as soon as goods 
should have been checked in at warehouse. 

On September 5th, as arranged, their man took away the 
fan. With it I sent a letter of advice requesting early 
remittance. ] 

On September 6th the firm sent me, instead of the pro- 
mised cheque, the following eye-opener :—“ We shall have 
to return the fan owing to ovr customer having bought one 
from elsewhere without our knowledge." —Naturally, I 
declined to be introduced to their customer after I had com- 
pleted my part of the transaction, and on September 7th I 
wrote saying 80. o A 

On September 12th the firm sent me a letter informing 


me (1) that as soon as they saw the thing (on 5th idem) 


they knew at once it would not suit; (2) that they.never- 
theless offered it to fheir customer, only to find he had ordered 
elsewhere ; (3) that their assistant had instructions to-niake 
a conditional offer only; (4) that, if it’ had suited they 
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would have immediately sent a cheque: (5) that I could 
hardly expect them to keep it, &c. 

On September 13th I wrote stating fully my view of the 
"matter and offering in^ default of prompt settlement to 
submit the matter to arbitration (at Westminster County 
Court) Nonotice was taken of that letter. I spoke to the 
managing director by telephone on September 21st. He 
said he would see what could be done, but as he had not 
decided on September 26th what could be done, I on that 
day entered a plaint at the County Court (hearing fixed for 
November 9th).. . 

On November 1st the amount was paid into Court —with 


costs. These facts show that, even in Victoria Street, there. 


are firms who have vague ideas of the real meaning of’ the 
expression “prompt cash." | | 
NN Neophyte. 


Prepayment Meters. 


With the services of the rate colleetors placed at their 
disposal, and an overflowing municipal exchequer to draw 
upon, the engineers of wealthy cities have little reoourse to 
prepayment meters. But companies operating in small, poor 
towns, have to sell energy in spoonfuls to many a consumer 
with an unsettled income, barely sufficient to provide the 
necessaries of life. A good, reliable, prepayment meter 
would be a great help in dealing with such consumers. The 
alternating current ones give disappointing results, the 
switching mechanism being very erratic, and the methods 
used for sealing the cases. being open to adverse criticism. 
Besides, the general design of the instruments is not con- 
ducive to long life, so that they cannot be considered, with 
their extra cost, as warranted to prove good investments. 

Perhaps some engineer has found an alternating current 
meter that has stood the test of time; if so, some par- 
ticulars of their performance would be welcome. 


Manager. 


Wear of Overhead Wires. 


I can corroborate the statement made by two of your 
correspondents, namely, that the wear of overhead trolley 
wires is largely due to arcing. With deep-grooved ears, or, 
indeed, any ear round circular wire, wear takes place mostly 
at the tips, where the point of contact changes its diameter, 
that is, from small diameter when running on wire to large 
when touching ear tip; and from large diameter on ear, 
dropping to small diameter on wire. At both these points 
slight arcing takes place. At the facing tip the arc is from 
wire to wheel, and at the trailing tip arcing is from ear to 
wheel. This is the reason that when a trolley wire breaks 
it is almost invariably fractured at the facing and not at the 
trailing eud of the ear, the continuous arcing on the wire 
at this point making the metal short. 

" also agree with the statement that the wear on wire is 
just as great with flexible suspension as with rigid, and in 
the middle of a span as at so rigid a place as a low bridge ; 
but I do not think much reliance can be placed on micro- 
meter measurements, as the wear is not circumferential at 
all; unless a section is cut and measured with a planimeter, 
‘the eye is the surest guide. It must be borne in mind that 
with flexible suspension less arcing and hammering takes 
place, and consequently falling wires are less frequent. 


A. J..B. 


‘ Flame Arc Lamps. 


. In your issue of December 22nd you quote some figures 
-given by Mr. Alger, and I should like, seeing that I took 
part in the meeting, and you are good enough to report part 
of my speech, to correct the reference to flame urc lamps. 

. In your issue of April 21st of this year you were good 
enough to make reference to the tests of the Excello arc 
lamps made by the Westminster Electric Testing Labora- 
tories on March 11th, 1905. I am also aware that you took 
particular care to verify the methods employed in these tests, 
so as to be sure that the figures referring to the Excello 
lamp, which seemed to indicate an unprecedented efficiency, 
were actually credible. | | 

--In the issue in question the consumption for the Excello 
arc lamp, with a-candle-power of about 2,300, without the 


globe, was given as 382 watts, which brings out the con- 
sumption in watts per candle-power as °166—a very much 
superior figure of merit to that of the 4 given in your issue 


of the 22nd inst. 
Justus Eck. 


London, December 22nd, 1905. 

[Mr. Eck is here referring to mean hemispherical, not 
mean spherical, candle-power. As a luminous source absorb- 
ing about -16 watt per candle (mean spheriral) approaches 
100 per cent. efficiency, it is necessary to bear in mind this 
distinction.— Eps, E.R. ] 


LEGAL. 


MANCHESTER CARRIAGE AND Tramways Co. v: SWINTON AND 
' PENDLEBURY U.D.C, ~ l 


ACCORDING to the Manchester Daily Guardian, on the 15th inst., 
the House of Lords gave judgement on an appeal at the instance 
of the Manchester Carriage and Tramways Co. (in liquidation) in 
their litigation with the Swinton and Pendlebury District Council. 
The appeal was from an order of the Court of Appeal reversing the 
judgement of Mr. Justice Channell on a special case stated by an 
arbitrator in the matter of the purchase by the respondents of a 
portion of the undertaking of the appellants. The question raised 
by the appeal was whether the respondente were compelled to pur- 
chase with the tramway lines in their district the Church Street 
depót, which was not in their district (see ELECTRICAL REVIEW 
for December 9th, 1904, p. 939). - 

Lord MACNAGHTEN, in delivering judgement, said the tramway 
was worked by the Tramways Co. in connection with lines con- 
structed by, the Salford Corporation and leased to the company. 
In this way it formed part of a continuous line to Manchester from 
the limits of the district of the Swinton Council. The purchasers 
of the line were required to pay the value of the adjuncts and 
accessories, even although these were of no value to the purchasers. 
The arbitrator, in an award dated May, 1903, found the value of 
the Church Street depét, &c., to be £49,000, but added that 
should the Court be of opinion that the Council was not 
compelled to purchase the depót, then two items, which amounted 
together to £24,317, were to be deducted and the value was to be 


. reduced to £24,689. The Lords Justices of the Court of Appeal 


inferred from the variation in language that there was some 
ambiguity in the award, and that the arbitrator had it in his mind 
to submit to the Court some question of law which he certainly did 
not formulate, and which counsel for the Swinton Council candidly 
admitted that he did not ask him specifically to state. His Lord- 
ship could not guess what the question could be. Questions of user 
and of suitability were mere questions of fact, which had been 
answered by the arbitrator, and answered in favour of the Swinton 
Council. The only question which the arbitrator reserved—the 
question depending on geographical position— was determined in 
favour of the appellants by the Judge in the court of first instance. 
He moved that the order appealed from be reversed, and that the 
order of Mr. Justice Channell be restored. 
Lord RoBzRTSON and Lord LINDLEY concurred. 

' (The decision of Mr. Justice Channell was reported in the Epec- 
TRICAL Review for May 20th, 1904, p. 823.) 


t 


UNDERGROUND ELEcTRIC RAiLwAYs Co. or Lonvon, LTp., «. 
COMMISSIONERS OF INLAND REVENUE. 


IN the House of Lords on 15th inst. an appeal was heard as to 
whether, upon the true construction of the Stamp Act, 1891, an 
agreement between the appellant company and the Metropolitan 
District Electric Traction Co. for the sale and transfer by the latter 
(the Traction Co.) to the appellants of their undertaking, upon 
certain terms, was properly chargeable with ad valorem duty in 
repect of £1,527,357, and also ad valorem duty as to £780,000, the 
consideration money. The appellants contended that the con- 
sideration money ought not to include the £780,000; the re- 
spondenta, that it was properly included. Mr. Justice Channell 
gave judgement in favour of the appellants, but the Court of Appeal 
reversed his decision, and gave judgement for the respondents. 
Hence this appeal. Their Lordships, who heard the arguments in, 
the case, were of opinion that the Court of Appeal was right, and 
dismissed the appeal. 


THE POSITION OF ALUMINIUM. 


THE issue of fresh share capital by the Aluminium Industry Co., 
of Neuhausen, to which reference was made in this journal on 
September 29th, has taken place at a period which is very favour- 
able to the undertaking, owing to the scarcity of supplies of 
aluminium in the market and the consequent increase in the price 
of the metal in recent weeks. At present, the price in Germany 
and Switzerland has advanced to 4s. per kilogramme for large pur- 


- 
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chases of the first.quality, or, say, £200 per ton—a quotation which 


was obtained only at the commencement of the electrolytic produc-- 


tion of aluminium about 15 years ago. The competition among 
the various works, however, soon brought the price down to 2s. per 
kilogramme, but the International Convention of a few years ago 
was the means of increasing the price to 2s. 6d. The actual cost 
of production is estimated at 1s. 94d. per kilogramme, although 
authentic information on the subject is not available. 

An explanation of the recent sudden advance in price is not to 
be found in an equally sudden increase in the consumption. On 
the contrary, the cause is to be sought in an unexpected reduction 
in the capabilities of production on the part of the four works 
situated in France, which were subject to a strike between August 
28rd and August 30th. As a consequence, the plant at the works 
will have to lie idle, it is said, for several months, as the baths 
which were in operation became ‘frozen in." The European 
market is closed to the Pittsburg Reduction Co. by virtue of 
mutual agreements with the other producers, and this fact, and the 
stoppage of the output at the French works, leave the market in 
Europe entirely dependent upon the Neuhausen Co. and the British 
Aluminium Co. The statistics which have just been issued by the 
Metal Co., of Frankfort-on-the-Maine, principally based upon esti- 
mates, show that the total production of aluminium in 1904 
amounted to 8,750 tons as compared with 8,250 tons in 1903. The 
United States are credited with 3,400 tons of the former total, 
France with 1,700 tons, and the Swiss Co. with 3,000 tons, thus 
leaving apparently only 650 tons for the British company. As 
already mentioned, these figures are mainly founded upon esti- 
mates, and it is therefore interesting to turn to a calculation made 
by & technical correspondent of a Frankfort newspaper in regard 
to the approximate horse-power and production of the different 
manufacturers. The computation is given below :— 


Approx. Approx 
Company. Bituation of works. water- production 
power. | in tons 
| [ Neuhausen, Switzerland. 4,500 615 
Aluminium Industry Co. .. Lend-Gastein, Austria. 15,000 2,250 
| Rheinfelden, Baden. poe 150 
; , oyers. 
British Aluminium Co. .. Í Sarpsfos, Norway. 10,000 1,500 
Société Electrometallur- La Praz, Savoy. 500 1,125 
gique Franca e. -— Les Sordrettes, Savoy. 8,000 1,200 
Société des ui . 

miques d'Alois et de la | ime pel | yu r 

Carmagne. d : y 
x ( Niagara, New York. 11,000 1,650 
Pittsburg Reduction Co. .. ; Sha’ ; Canada. 5,000 750 
|l! Massena, New York. 12,000 1,800 


Total | - - oh T 87,000 14,550 Í 


It will be seen that the estimated annual production of alumi- 
nium in Europe, on the assumption that the tabular statement is 
correct, is represented by 10,350 tons, and as the French output 
alone is 4,425 tons, the stoppage of the works in France for a few 
months will materially tend to strengthen the market during that 
period. When, however, the effects of the labour troubles have 
been overcome, the quantity of aluminium produced will not only 
be brought to its former tonnage, but it will also be increased. This 
is explained, first, by the large extensions being carried out by 
the Neuhausen Co.; sécondly, by the proposal of the Société des 
Produits Chimiques to increase by next spring the water-power 
utilised from 14,000 n.p. to 20,000 zH.»P.; and, in the third place, by 
the opening next month of a new works in central Italy, having an 
annual output of 600 tons. | 


TRAMWAY COMPANIES AND ROAD 
REPAIRS. 


[FROM A LEGAL CONTRIBUTOR. | 


A QUESTION of great importance to tramway companies sometimes 
comes before the Courts for consideration, namely, whether and 
how far the company is liable to do repairs to the roadway or street 
along which the track is laid. Primé facie, of course, the burden 
duty of repairing a highway is upon the highway authority, i.e., the 
local authority who carry out the work and defray the cost out of 
the rates; but it is obvious that when a tramway company obtain 
under an Act of Parliament a “limited monopoly " (if we may use 
the expression) of a certain part of the road, it is but reasonable 
that some part of the cost of maintaining that part of the road 
should be thrown upon them. i 

With the substitution of electricity for horses as a means of pro- 
pulsion, the bearings of this question have somewhat altered during 
recent years. In the old days, when every tram belonging to a com- 
pany was drawn by horses, it was necessary for the company to keep 
the portion of the track between the rails in good repair for the 
benefit of their own horses. With the advent of electric traction 
this necessity has disappeared. So long as the framrails are kept 
firm and in good condition, it is a matter of indifference to the 


company whether the setts or macadam which fill up the rest of the -. 


road are in good condition or not. The ‘Tramway Acts; however, 
place upon the company a heavy liability in this respoct. -— ---- 


It is proposed in this article to consider the sections of the Tram- 
ways Acts which impose this liability, as illustrated by numerous 
cases which have been decided upon the construction of thow 
sections. 

: Section 28 of the Tramways Act, 1870, makes it clear that the 
liability to maintain and repair the roadway i8 on the promoters. 
It is there provided that ** promoters shall, at their own expense, 
and at all times, maintain and keep in good condition and repair, 
with such materials as the road authority shall direct, and to their 
satisfaction, so much of any road whereon any tramway belonging 
to them is laid, as lies between the rails of the tramway and (where 
two tramways are laid by the same promoters in any road at a dis- 
tance of not more than 4 ft. from each other) the portion of the road 
between the tramways, and in every case, so much of the road as 
extends 18 in. beyond the rails of and on each side of any such 
tramway ... . If the promoters fail to comply with the provisions 
of this section, the road authorities, if they think fit, may themselves, 
at any time after seven days’ notice to the promoters, open and 
break up the road, and do the works necessary for the repair and 
maintenance or restoration of the road to the extent in this section 
above mentioned, and the expense incurred by the road authorities 
in so doing shall be repaid to them by the promoters." 

It is clear that this section relieves the highway authority of a 
burden which it places upon the promoters. The question then 
arises—W hat is the meaning of the phrase “ Maintain and keep in 
good condition and repair”? It obviously places upon the pro- 
moters the duty of repairing the pavement when it gets worn 
away; but decided cases seem to show that it includes much more 
than this. In this.connection reference may be made to the case 
of Dublin United Tramways Co., Ltd., v. Fitzgerald ((1903) A.C. 99), 
which came before the House of Lords in 1903. It illustrates in a 
somewhat forcible manner the full extent of the burden which is 
imposed upon tramway companies. It appeared that, owing to the 
slippery state of one of the streets in Dublin, an accident took place 
whereby injury was done to a horse and cart. The owner of the 
cart brought an action against the Dublin United Tramways Co. 
for negligence. Sec. 37 of the Companies Act, which delimited 
their liability for maintaining the street, provided as follows :— 
“The company shall maintain and keep in condition and repair, 
and so as not to be a danger and annoyance to the ordinary traffic, 
the rails substructure, wires, posts, &c., and the paving." Sec. 28 
of the Tramways Act, 1870, was incorporated with the Dublin Act. 
It was argued, on behalf the company, that their liability only ex- 
tended to maintaining the fabric of the road ;[but this argument was 
rejected, and in the event the company were held liable. The case 
may now be cited as an authority for the important proposition 
that the duty of repairing a tramway track carries with it the duty 
of laying sand in order to prevent horses slipping in the streets. 
If, as we have already suggested, it is of no concern to the company 
that the setts or other surface of the roadway is out of repair, it is 
obviously no concern of theirs that the setts should be kept from 
being slippery. 
their own horses from slipping; under the new régime, they must 
lay sand for the benefit of other people's horses.. 

It has been held that the removal of snow, the presence of which 
rendered a road impassable, was part of the maintenance of a road 
within the meaning of the above section (Ogston v. Aberdeen Dis- 
trict Tramways Co (1897) A.C. 111), and that the promoters must 
remove such snow; but the same case is also an authority for the 
proposition that in removing snow from their part of the road the 
promoters must not create a nuisance to any other part. In that 
case the defendant company had cleared their tracks by means of a 
snow plough which heaped up the snow on either side of the street, 
and had scattered salt on the rails. The House of Lords held that 
they had committed a legal nuisance. | 

It is not quite clear from the report of the Dublin case (ubi supra), 
how far the liability of the company depended upon the provisions 
of their own Act as distinct from the provisions of Sec. 28 of the 
Tramways Act, 1870. At the same time, it should be noted tbat 
Mr. Robertson, in his well-known work on the law^ef Tramways 
and Light Railways, cites the Dublin case as an authority for the 
proposition that a tramway company must lay sand upon their 
track. 

For the purposes of general illustration, however, it is better to 
look at cases which have been decided inconnection with the general 
Tramways Act. These may be summarised as follows :— 

The road authority has no power to order the promoters to alter, 
at their own expense, the material which has been once approved, 
so long as the promoters keep it in repair (Leek Improvement 
Commissioners vr. Staffordshire J.J. (1888) 20 Q.B.D. 794) The 
promoters are bound to provide for the scavenging, cleaning, and 


watering of their part of the road, except in so far as is necessary 


for its maintenance and repair (R. v. Essex J.J., 1888, 4 T.L.R. 676). 
[Norm.—This decision is somewhat difficult to reconcile with the 
Dublin case, where the promoters were held liable to lay sand, and 
with the Aberdeen case where they were directed to remove snow. 
As already stated, however, the House of Lords may have given 
VES weight to the special words of the Dublin ys Co.’s 
Act. 
statute is worthy of notice. . 

In the case of the Mayor, &c., of Norwich v. the Norwich 
Electric Tramway Co. (the Engineer, July 23rd, 1904), nn agtion was 
brought by the Corporation of Norwich to recover eertain expenses 


- incurred by them in the repair of a road along whiclithe defendant 


company had laid a line. It appeared that tbe«osd round the 
metals was paved with stones, while the space betweep .tbe,tracl 
and the kerb at either side was filled with macadam. Owing to the 


-macadam falling into disrepair, there was a drop between the stone 
-— -— pavement-and-the macadam, which rendered the rosd dangerous to 


In the old days they would lay sand to prevent . 


One other case decided upon the words of a’ particular. 
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passing traffic. The Corporation having levelled up the macadam 
so as to make a clean junction between the macadam and the 
pavement, brought this action to recover damages from the com- 
pany. It is provided by Sec. 57 Sub-sec. 5, of the Norwich Electric 
Tramways Act, 1895, as follows:—“If the company fail to main- 
tain and keep in good condition to the satisfaction of the Corpora- 
tion . . . (5) the junction of the paving laid and maintained by the 
company with the surface laid and maintained by the Corporation,the 
Corporation may, if they think fit, themselves, at any.time after 
seven days' notice to the company, do the work necessary for the 
repair and maintenance of the road, and the expense reasonably 
incurred by the Corporation in so doing, shall be repaid to them by 
the company, with the addition of 5 per cent. of such expense. 
Having regard to the stringent provisions of this section, Mr. 
Justice Phillimore was bound to give judgement for the plaintiffs ; 
he said:—'' The obligation of the company, under Sec. 57 (5) of 
the Norwich Electric Tramways Act, 1897, to maintain and keep in 
good condition the junction therein mentioned, extends to cases 
where, by reason of the presence of tramways in a road, the traffic 
in such road has caused the surface laid down and maintained by 
the Corporation to become worn down below the level of the 
paving laid and maintained by the company of a uniform and un- 
broken contour of such surface and paving, whether it is to he 
effected by the raising of the surface immediately adjoining such 
paving, or the loweriug of the paving itself." 

In the case of the Mayor of Middlesbrough v. the Imperial Tram- 
ways Co. (ELECTRICAL Review, May 24th, 1901, p. 870), a question 
arose whether a tramway company could be held liable for alleged 
nuisance caused by washing out the tramlines with water. The 
plaintiff sought an injunction to restrain the defendants from pour- 
ing water on the lines of their tramway within the borough. It 
was alleged that the defendants had watered the lines to such an 
extent with the ordinary moving tank, that the highway had become 
rotten and unsound. The witnesses called by the. defendants 
proved that this was the customary way of washing the lines, and 
that it was necessary for the purpose of preventing sparking and 
slipping. Mr. Justice Wright vave justice for the defendants, 
saying: “I am satisfied that the system of cleaning tramways is a 
proper one. If there was- a serious nuisance, it was only 
when the company were experimenting a few days after the trams 
were opened; since then any nuisance there has been, bas been 
caused by the fact that the roads were flat and were not provided 
with proper gutters." 

This case appears to show that a tramway company are not, at 
any rate, liable for any nuisance which may be shown to be attri- 
butable not to any action of theirs, but to some defect in the con- 
figuration of the road. 

Having considered the liabilities to which the promoters of a 
tramway are exposed, it remains to discuss the question whether 
they can divest themselves of liability in any way. As we have 
already seen, Sec. 28 of the Tramways Act, 1870, provides that if 
the promoters fail to do the work, the road authority may do it for 
them and sue for the cost. Sec. 29 of the Tramways Act, 1870, 


provides that both the road authority and the promoters may enter . 


into contracts to have the whole or any portion of the roadway in 
which trams are laid kept in repair. The case of Barnett v. Poplar 
Borough (17 T.L.R., 461) may be here referred to. There the plaintiff 
brought an action against the highway authority in Poplar to 
recover damages in respect of an injury caused to a van by coming 
in contact with a tram-rail which projected above the level of the 
street. The tramway company had entered into a contract with 
the highway authority handing over all liability in connection 
with the road repairs to them. The existence of such an agree- 
ment having been proved, the Lord Chief Justice and Mr. Justice 
Lawrance held that the defendants were liable. 

Another case goes even further than this. By Sec. 55 of the 
Tramways Act, 1870, it is provided that the promoters or their 
lessees shall be answerable for all accidents, damages and injuries 
happening through their act or default. . . . or in consequence of 
any of their works .... &c. In Howell v. Nottingham Tramways 
Co. (12 Q.B.D. 16), it was held that an injury could not be con- 
sidered as due to the promoters’ act or default, where, owing to the 
contract, they werejnot responsible for the repairs which caused the 
injury. 

It must not be assumed, however, that a tramway company can 
divest themselves of legal responsibility by employing a contractor 
to tear up and effect repairs to the roadway. In such cases the 
tramway company remain liable. 'Thus in Hardaker v. the Idle 
District Council, a District Council being about to lay down a 
sewer under their statutory authority employed a contractor to con- 
struct it for them. In consequence of his negligence in carrying 
out the work, a gas main was broken, and the gas escaped from it 
into the house where the plaintiffs resided, and an explosion took 
place, by which the wife was injured and the furniture was 
damaged. In an action by the plaintiffs against the District 
Council and the contractor, it was decided that the Council owed a 
duty to the public (including the plaintiffs) so to construct the 
sewer as not to injure the gas main; that they had been guilty of a 
breach of this duty; that, notwithstanding they had delegated the 
performance of that duty to the contractor, they were responsible 
to the plaintiffs for the breach; and that the damages were not too 
remote to be recovered. “If,” said Lord Justice Lindley, “ the con- 
tractor fails to do that which it is the duty of the Council to do 
or to get done, their duty is not performed, and they are liable 
accordingly." | 

The heavy liabilities which are imposed upon tramway com- 
panies in the manner above described should not be lost sight of 
by those who say that these concerns are worked for the benefit of 

their shareholders alone. What are the facts? At the commence- 


ment of their undertaking, the tramway company put the greater 
portion of the roadway in a state of thorough repair, often sub- 
ptituting well laid pavement for worn-out macadam; This they do 
at their own expense, to the great relief of the ratepayers, The 
cases referred to above show that the liability of the tramway 
company to repair is a continuing liability of no mean order, 


THE DIFFUSION OP LIGHT. 


Ir frequently happens when a new or improved method of devel- 
oping. artificial light becomes of practical utility, and its ex- 
ploitation falls partly into the hands of men whose knowledge of 
theory is not sufficiently extensive to render them afraid of making 
categorical statements, that assertions are put forward to the effect 
that the light in question exceeds all others in diffusiveness or 
power of diffusion. Soon afterwards disbelievers in the merits of 
the light seize the best opportunities they can to proclaim that it 
is deficient in diffusiveness, and this kind of warfare goes on 
indefinitely without either combatant condescending to offer proof, 
or even evidence, that rea! grounds for his belief exist. 

In these circumstances, it may be well to consider whether light 
possesses such an intrinsic property as diffusiveness—that is to say, 
whether one kind of light diffuses or passes through air better or 
worse than another. First, however, it should be postulated that 
we are considering only such forms of light as have been found of 
practical value in everyday life, and that we are dealing primarily 
with the domestic or social applications of such light—e.g., the 
illumination of a room, public building or street. The mono- 
chromatic light of the laboratory and the employment of a 
polychromatic light for projection over extreme distances, as in 
lighthouses, are different things altogether. 

Once developed, all artificial lights (with the exception of 
the mercury vapour arc) are so much alike that they may be said 
io be qualitatively identical. If we possessed (it is doubtful 
whether we do) as absolutely precise an objective method of 
analysing a heterochromatic light as the chemist has for ascer- 
taining the composition of a mixed substance, we should pre- 
sumably find that all lights are quantitatively very similar. In all 
artificial lights we should find present rays of all, or very nearly 
all, the different wave lengths that exist in the sun; the only 
difference being that the ratios between the amounts of light of 
different wave length in each different polychromatic light are 
somewhat different. Hence it is that different lights strike the 
eye as being different in tint, and seem to affect the photographic 
plate to a different extent, even when, to our limited powers of 
observation, the total polychromatic illumination developed is the 
same. It must not be forgotten that an artificial light may appear 
to the eye tinted—say, red—for any of three or four causes : (1) it 
may be monochromatic, or essentially so—i.e., composed almost 
entirely of red rays; (2) it may be heterochromatic, containing all 


_its constituents except the red in nearly the same proportions as 


exist in à well-balanced white light, but with an excess of red; 
(3)it may be made up as the last, but with normal proportion of 
red, its apparent redhess being derived from a deficiency in the 
green, which is complementary to the red; to perhaps, (4) the 
want of balance may be spread over rays of several wave lengths 
other than red, which together make a kind of complementary 
colour to the red, the comparative poverty of the light in those 
several rays allowing the red to be predominant. Of course, 
except in quantity or proportion of the total, the light which is 
composed of rays of a given wave length is absolutely identical, 
whether its source be the sun, a candle or a perfectly mono- 
chromatic light emitting that particular wave length. 

Hence, however a polychromatic light is developed, the result is 
not only qualitatively identical, but it is largely, if not principally, 
identical quantitatively ; for we may say that the minimum pro- 
portion of rays of any given wave length in any practicable light is 
not so very much smaller than the maximum proportion of the 
same rays in any other practicable light ; and when it is shining 
for a distance measured only in yards through an atmosphere com- 
posed solely of gases and vapours, it is shining through an atmo- 
sphere which never differs seriously in the relative proportions of its 
gaseous constituents, but only in its temperature, and in theamount of 
vapour (water vapour) present. But, inasmuch as the various con- 
stituents of different lights are identical among themselves, each. 
constituent must behave in the same fashion, however it be 
developed, as it passes through air ; and therefore one polychromatic 
light, considered as an indivisible entity, cannot be affected by its 
passage through air in a fashion appreciably different from that of 
any other polychromatic light. Onthe other hand, it is perfectly 
conceivable that rays of one wave length travel through air more 
easily (so to say) than rays of another wave length; or that 
differences in the amount of moisture present affect the travelling 
power of monochromatic light more in one part of the spectrum 
than in another. . 

Assuming, however, selective absorption of this character to occur 
in an atmosphere of gases and vapours only, if we could split up 


-with the chemist's objective accuracy any particular beam of light, 


the results of analysis would be different if the "sample" were 
taken close to the source from those obtained at a distance ; and if 
the absorption were serious, the optical and photographic effects of 
the light at different distances would not be even approximately 
identical among themselves when corrected for the distance by the 
law of the squares. 'The most conspicuous result of such selective 
absorption would naturally be that a light should appear to the eye 
different in tint at & distance from what it does when observed close 
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at hand. In the conditions we have postulated, this is not the 
yeneral expcrience. The human eye is not an exact measuring 
instrument as perhaps the photographic plate is in certain portions 
of the spectrum; but we are not aware that photographic results 
obtained in a pure gaseous atmosphere demonstrate any alteration 
in composition of a heterochromatic light during its journey. We 
use the word photographic in its conventional sense, meaning the 
effect on a film of silver bromide emulsified in gelatine, or the like. 

When we come to consider the extraordinary conditions of a 
beam of heterochromatic light travelling miles over the sea, or 
yards through a mist or fog, we have a very different state of 
affairs. The air over the sea is not merely air more nearly saturated 
with true water vapour than the air in occupied buildings, but it is 
very frequently also charged with cnormous numbers of minute 
particles of liquid water (spray); just as the air on land during a 
' sea mist or clean country fog is still more heavily charged with 
liquid water, and is no longer transparent. During its extended 
journey the lighthouse beam of light encounters masses ot air of 
different temperatures, and of different degrees of saturation, i.c, 
of different densities; and at the surfaces of contact a little 
reflection, and a little refraction, no doubt, occur. Thus, being 
originally polychromatic, the beam is split up into its constituents 
toasmall extent; and its separate constituents are then left to 
travel alone, to be refracted further out of their first path according 
to their natural angle, to be totally retlected at some surface bound- 
ing two masses of air, or to combine again with other mono- 
chromatic rays to produce once more light of the first colour. The 
common presence of spheres of liquid water aids materially in the 
reflection and refraction of the light ; and although the latter effect 
is presumably much too slight at any one spot to yield a light 
which the cyc would recognise as coloured, in time even a parallel 
beam, which ideally remains of constant strength, is weakened in 
proportion to the distance travelled. During a fog at sea or in the 
country, when the light is only being transmitted yards instead of 
miles, a very similar effect is produced, the extra amount of liquid 
water compensating for the shorter distance travelled; and here 
it is often more or less correctly observed that an artificial light is 
yellowed somewhat, just as the sun is reddened at sunset by pre- 
ferential absorption of the complementary ray or rays as its light 
passes through an unusual amount of moisture-laden air during the 
last stages of its journey to the earth. At least when liquid water 
is absent, the preferential absorption and degradation of certain 
rays (presumably those nearer the violet end of the visible 
spectrum) is too slight to cause a “green ” artificial light to be mis- 
taken for a “ white" one, or a ‘ white" light fora “red” one; but 
it is apparently large enough at long distances to enable a nominally 
white light, in which yellow and red rays are somewhat super- 
abundant to travel further, and yet be recognised by the eye as a 
white light than is the case with a nominally white light in which 
the green, blue, or violet rays are in excess. In the mist the same 
thing happens to an enhanced degree. During a city fog, much 
dark coloured and more or less opaque solid matter exists in the 
air, most of it being probably present as a coating on the spheres 
of liquid water. This foreign matter should be opaque to light as a 
whole, and, broadly speaking, should produce equal effects on all. 
forms of natural or artificial light, by merely blocking its path. The 
only noteworthy part that dirt of this kind can play in chromatic. 
phenomena is to cause a very slight yellowing or browning of the 
light-as a few of the rays are reflected with a yellow or brown tinge 
from the surfaces of the soiled water spheres, and as a few other 
rays pass through such layers of dirt as are composed of imperfectly 
opaque brownish matter of a tarry character. 

( To be concluded.) 


POWER PLANT ECONOMY. 


æ — ——— —- 


A PECULIARITY of all routine work is its gradual progress towards 
simp} ification, but this very simplification increases the dullness of 


it all. Again, the more familiar one becomes with any particular , 


duty, the more do the details of that duty obtrude themselves. No 
sooner are the details fully comprehended, than the desire to tabulate 
and classify asserts itself, and so we find that in that most highly 
specialised branch of enginecring—the generation of electricity from 
fuel—the whole series of operations is now performed on more or less 
hard and fast lines. We do not, however, remember having previously 
noticed any attempts to bring the whole business down to a mere 
matter of x = f(y), though Mr. A. M. Taylor's I.E.E. paper of a year 
ago was a long step in this direction. At least one engineer, not- 
withstanding, has contrived to give us “a temporary expedient until 
something more reliable can be compiled," by which we may deter- 
mine the amount of electrical energy we may expect to get per 
pound of fuel burnt, under various conditions, with a given plant. 
As its author remarks, the attempt would seem an absurdity when 
we consider the number of varying conditions obtaining. On the 
strength of the close agreement between the results of his calcula- 
tions and modern commercial attainments, we are presented with 
the former in the form of two tables in an article appcaring in the 
October issue of Power. The figures have been compiled from data 
supplied to Messrs. C. C. Moore & Co., of San Francisco, concern- 
ing a number of stations on the Pacific Coast operating engines of 
the cross-compound condensing type, using saturated steam and 
direct coupled to electrical generators. l 
After mentioning the principal causes of loss of efficiency in the 
generating plaut, the author—one of the engineering staff of Messrs. 
Moore & Co.—proceeds to explain how it is possible to calculate 
ded closely the probable efficiency of any plant along the follow. 
ing lines;— 


All machinery, owing to legitimate wear and repairs, experiences 
a general decline in economy. This he assumes as 10 per cent., 
taking for comparison a waterworks pumping station as having a 
steady fullload, while still including all the losses incidental to 
the normal running of & steam pe Then taking a typical effi- 
ciency curve for a direct coupled unit in conjunction with the known 
steam consumption of the type of engine in question, he arrives at 
a relation giving relative steam economy at different fractional 
loads as measured at the switchboard. From this, the next step is 
to include the boiler plant and auxiliaries, whence, calculating from 
the known efficiency curve.of the boiler and assuming a slightly 
increasing rate of economy of the auxiliaries, he getsa working 
result as follows :— 
Relative fuel consumption 


per kw.-hour in per cent. of 
fuel economy at full load. 


Percentage of full load output 
measured at the switchboard. 


100 per cent. 100 per cent. 
» 94 y 
50 po 82 " 
25 ij 54 » 


It is necessary to mention the few assumptions and qualifica- 
tions made. The unit referred to has a combined efficiency of 87:5 
per cent. at full load, so that larger units will give a relatively 
greater economy up to as much as 90 to 92 per cent. in the Jargest 
sizes ; superheated steam and fuel economisers will also increase 
the economy. The total keat loss from steam piping, the whole of 
which is assumed to be under steam, is taken as the same at all 
loads and equal to 2 per cent. of the fuel consumption per hour 
during the peak ; the loss of fuel due to banking fires is given as 34 
per cent. of the full load fuelconsumption of the plant per hour. 
All boilers in use on the peak are kept under banked fires or in 
service for the full time, and the engines are cut in as soon as the 
load reaches the rated capacity of the plant in service. 

From the data obtained as described, with the aid of an average 
load curve, the author draws up his first table, from which one may 
learn the economy to be expected from a plant of one, two, three 
or four units, under load factors of 100, 50, or 334 per cent. when 
run for 24, 20, or 10 hours per day, under the conditions set forth 
above, with the rather obvious reservation that exceptional 
forms of load curve would necessitate considerable alteration in 
the figures. The units under consideration are from 250 to 500 kw, 
in size, and are run through a peak load cqual to their rated 
capacity. 

The writer of the article next proceeds to give a more pretentious 


. table, giving the actual cost of power delivered at the switchboard, 


including fixed charges—also given in detail—and fuel charges 
for plants from 50 to 20,000 kw. in size, under similar conditions, 
except that the units smaller than 150 xw. are cited as “ high-speed 
tandem compound non-condensing engines,” and those in the 
20,000-kw. plant as “ Manhattan four-cylinder type, condensing.” 
The tables are most interesting, as affording a means of com- 
parison between typical British and American practice—except that 
the stations referred to are using oil fuel—and as showing how 


. much can be done in the way of analysis and calculation, but we 


question their practical utility. "They are too general; and, more- 
over, we are of opinion that the same information embodied in a 
curve sheet, for which our esteemed 'contemporary is already 
famous, would have been more easily assimilated. One cannot 
but appreciate the large amount of work their compilation 
has involved, but the average station engineer is not con- 
cerned to be able to reckon with certainty the fuel consumption 
for any particular day, and we doubt whether the above method of 
arriving at the coal bill would, in any case, give a reliable check on 
the working of the plant, for reasons we have given. It is sufficient 
to know that each unit of plant is working up to its normal effi- 
ciency, and to be able to trace any deterioration as soon as it 
shows itself, with a view to the maintenance of the plant in the 
best possible condition. We venture to suggest, then, that ingenuity 
and labour expended along these lines would be vastly more pro- 
fitable than the mere calculating and verification of a table of 
figures of probable operating efficiencies. 


am 


THE OVERLOAD AND REVERSE CURRENT 
RELAY. 


[COMMUNICATED. ] | 
Tuk design of switchgear has during the last few years 


reached such a state of perfection, that, from being the weakest 


link in an electric installation, it can now claim to be as 
reliable and safe as the rest of the apparatus of the system. 
That it took many years to bring about this change, was 
mainly due to the fact that the vital importance of switch- 
gear was overlooked, as also that wrong principles were used 
in the design. 

The continuous current board has, since the introduction of 
the automatic circuit-breaker, faithfully performed its funetion 
both inlighting and traction work. Most of the continuous 
current circuit-breakers that, one meets with in practice 
embody the same general features. The main contacts are 
generally relieved from the strain of the breaking current by 
Supplementary contacts placed in parallel with the former. 
This supplementary circuit further contains a pair of strong 
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electro-magnets for blowing out the breaking arc. In the 
event of rupture, the main contacts disengage first, leaving 
the auxiliary ones to carry the breaking current. These 
latter are placed in a strong magnet field set up by the afore- 
mentioned magnets, and any arc formed at the moment the 
supplementary contacts disengage in their turn is spzedily 
extinguished. Such circuit-breakers answer their purpose very 
well, although the sparking at the main contacts is not 
totally done away with, as by having blow-out magnets in 
the auxiliary circuit a certain amount of induction has been 
introduced, which gives rise to a small spark at the main 
contacts. This sparking is, however, too trivial to be 
taken into account. The newest tendency in con- 
tinuous current circuit-breaker design seems to be to dis- 
regard the blow-out magnets altogether, and to rely upon 
carbon contacts for taking the breaking arc. The carbons 
will, of course, be arranged in such a way that frequent 
renewal is possible. 
sparking difficulty at the main contacts appears to be totally 
overcome. 


Alternating current plants have been installed in great . 


-numbers, and have assumed great proportions since the com- 
mercial value of multiphase currents became recognised. In 
these plants, high potentials and not current strengths, enter 
as principal factor into the design of switchgear and appa- 
ratus. The phenomena attending high-tension currents, as 
also other characteristics of the alternating current circuit, 
such as capacity and self-induction effects, render it a most 
difficult problem to provide efficient and adequate controlling 
and protecting devices. The most essential point in high- 
tension working is to provide ample clearance everywhere, 
and to arrange the various apparatus in a symmetrical 
manner. The importance of. these simple rules was for a 
considerable time overlooked, especially by station engineers 
themselves, who compelled, or at least encouraged, switch- 
board manufacturers in the crowding of their gear. Time has 
taught us now on which lines a board ought to be designed, 
and all modern high-tension switchgear installations present 
the following features :— | 

1. The switchgear is located in a specially designed building 
or bay of a building. The high-tension gear is installed in 
fireproof cells. The operating board is erected on a gallery, 
from where the whole of the machinery can be supervised. 

2. Complete separation between high and low tension 
apparatus. Distant control adopted for the former either by 
electrical or mechanical means. All instruments are fed 
through step-down transformers; in this way only low- 
tension apparatus and connections appear on the operating 
board, thereby practically eliminating all danger to the 
manipulator. | 

3. Means are provided for isolating any part of the 
system, sub-stations as well as each separate unit. l 

4. Every part of. the system is adequately protected. 
Absence of fuses in all main and feeder circuits, but instead 
automatic time limit elements, overload or reverse current as 
the occasion demands. 

It is especially the last point which has for some years 
engrossed the minds of switchboard designers, and in view 
of its actual importance, a description of an instrument that 
meets all the requirements of present-day practice and 
is also being largely used in England, ought not to be un- 
welcome. 

The purpose of this article is not to draw up a comparison 
between the automatic device and the fuse, as this matter 
was, in the writer's opinion, thoroughly thrashed out by 
Mr. Eborall in a series of articles which appeared in, Engi- 
neering, in the autumn of 1903. Mr. Eborall demonstrates in 
the above articles that, apart from other advantages, the 
fuse ** does not fulfil the requirements of an overload pro- 
tecting device, as it has no selective action," in other words, 
so the author goes on, ** it cannot be made to discriminate 
between forward and reverse currents, or to operate after a 
certain perfectly definite time has elapsed." This is, indeed, 
the main drawback to the fuse, and a sufficient reason for 
giving the preference to the electro-mechanical device, even. 
if in all other respects fuses were superior. 


It was only natural that the fuse should in the early days 


suggest itself as a protecting device, ita low first cost being 
ita chief inducement. At first when there was only a ques- 
tion of small current strengths distributed over a restricted: 


.cireuit-breaker was put on the market. 


By means of these carbon tips the. 


- differing in phase.” 


area at low working tensions, the fuse answered the purpose 
very well, but with the growth of engineering, the outputs 
of machines increased to undreamed-of proportions, and the 
want of something more definite and responsive, something 
less sluggish in its action, but at the same time less disturbing 
in its effect, was felt, and the automatic electro-mechanical 
Most of these.auto- 
matic devices consist of a solenoid* which sucks up. a plunger 
when the current in the circuit rises above a predetermined 
density. These apparatus can be set for several current 
strengths by altering the position and, therefore, the stroke 
of the plunger. When the required tripping current is 
reached, the plunger knocks up forcibly against a trigger 
or catch, and the releasing mechanism opens the switch. 
This arrangement can be rendered selective by providing an 
electrically-operated dashpot, or in quite a number of other 
ways. | 

The automatic device which forms the subject of this 
article, was put on the market by Messrs. Brown, Boveri and 


. Co., of Baden, Switzerland, and is protected by patent rights 


in most civilised countries. It has now stood the test of 
time for more than three years, and as it is a total departure 
from the above mentioned plunger-type circuit breakers, it is 


- of special interest. 


The Overload Relay.—The general idea of this instrument 
is as follows :—A little single-phase motor is fed from the 
main circuit through step-down transformers. This motor 
is kept stationary by means of a suspended weight. As soon 
as the current in the main circuit increases beyond a certain 
value, the torque of the motor overcomes the resistance of 
the suspended weight, and the latter is raised until at the 
end of its travel it establishes contact between two flat 
springs, and completes a direct-current auxiliary circuit 
which energises the tripping coil. The latter operates in 
the usual way. With the above brief description in mind, it 
will be easy to follow the more detailed explanation. | 

The principle underlying the workihg of the relay is based 
on the “superposition of two simple alternating fields 
This is by no means a new idea, but 
was advanced by Prof. Galileo Ferraris more than 11 years 
ago, when he demonstrated that * two superposed alternating 
fields, differing in phase with one another, produce a 
resultant rotating field or vice versd." This theory is applied 
in this case in the following ingenious manner. The stator 
of the little motor consists of an alternate-current magnet 
energised directly from the system through a step-down trans- 
former. An aluminium disk (the rotor) is made to revolve 
in the air-gap of this magnet (fig. 1). A copper ring is 


Fia. 1.—OvERLO4AD RELAY. 


fixed to embrace half the face of the magnet. By means of 
this ring a field is created, differing in phase swith the main 
flux. The two fields combine to give a resultant rotating 
field which sets up'eddy currents in the aluminium disk. A 
driving torque is consequently produced in the latter, and 
the disk tends to turn. The spindle of the disk is 
horizontally pivoted, and carries a little grooved drum. On 
the circumference of this drum a silk thread is attached, 
which carries a weight. The weight holds the disk in check 
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as long as the torque, and consequently the current (the 
first only and wholly depending upon the latter) keeps 
within normal limits. As soon as the current in the system 
exceeds the safe limit, the disk starts rotating and winds up 
the thread on the little drum, until, at the end of its travel, 


the weight forces the two contacts together and completes | 


the-eontinuons current circuit. The tripping coil which is 
mounted on top of the oil switch casing (fig. 2) is fed from 


Fic, 2.—OirL Switcn FITTED wiTH Trippina Colt. 


this circuit in such a way that a8 soon as the armature has 
been attracted by the solenoid and the switch opened, tlre 
supply of current to the said solenoid is cut off. This is 
accomplished by means of a small collector fixed òn the 
switch spindle, whence the current is collected by means 
of brushes and conducted to the solenoid. As soon as the 


switch moves through a small angle, the brushes leave the - 


collector and. the current supply of the clectro-magnet is 
interrupted in the above-mentioned manner. In order to 
retard, as well as steady, the motion of the aluminium disk, a 
strong brake magnet has been provided. 

It will at once be seen that the above relay provides for :— 
(1) Ample margin for time adjustment (by altering the 
length of the silk cord) ; and (2) close adjustment for 
overloads (by increasing or decreasing the suspended 
weight). : 

The curve, fig. 3, shows the length of duration of the 
breaking process in seconds against the percentage of over- 
loads. A glance suftices to demonstrate that the duration 
of the operation varies inversely as the overload, so that 
the apparatus can indeed claim to possess an ** inverse time 


element" in the fullest sense of the word.’ The values of - 


time are by no means fixed quantities, but can be altered to 
suit special conditions, simply by altering the length of the 
thread. "The instrument from which the curve was taken was 


Reb to commence operating with an overload of 40 per cent., : 


the time taken for winding up the weight being in this case 
40 seconds ; with an overload of 200 per cent., the relay 
responded in 2 seconds. 

Messrs. Brown, Boveri & Co. have adopted a working 
current of 1 ampere throughout for all their relays. 
By standardising in this way, it is little trouble to 
adapt the relay to any circuit, the only variable being the 
ratio of transformation of the current transformer. The 


relay may be, and is commonly, fed from the same current 
transformer as the ampere-meter. This latter instrument 
must, for obvious reasons, be calibrated in such a way that 
the maximum deflection on the scale corresponds to a 
current of 1 ampere in the secondary of the instrument 
transformer. 

The relays lend themselves equally well for single, two or 
three-phase systems, and are designed as single, double or 
three-pole types to suit the above circuits, A two-pole relay 
may be used on a three-phase gystem when the neutral point 
is not earthed. When, however, this point is grounded, 
then it is imperative to install a three-pole instrument, as, 
in the event of a fault developing in the unprotected pliase, 
the circuit would be completed through earth, and the relay 
would not operate, and therefore would no longer act as a pro- 
tecting device. Thediagram of connections below (fig. 4) repre- 


Percentage load. 
Fig. 3. 


sents the relay adapted to a three-phase circuit. The wiring, 
it will be seen, is extremely simple. "The stator coils of the 
relay are placed in series with their respective ammeters in 
the secondaries of the transformers. The tripping coil is 
energised from a small storage battery ; this battery should 
be capable of supplying a current of from 1 to 14 amperes ata 
pressure of from 15to 20 volts. The tripping coil may be, and is 
in most central stations, directly fed from the exciter bus-bars. 
To bring the voltage down to the required value, a resistance 


—— -a — 


An | b^ 
A, ammeters ; B, battery; M, tripping coil; R, relays; St T, current 


transforiners; Au, main switch. 
Fig. 4.—DIAGRAM oF CONNECTIONS FOR A THREE-PHASE CIRCUIT. 


at. 


is inserted in the tripping circuit. This resistance generally 
takes the form of lamps placed in parallel or series to suit 
the conditions. In sub-stations where absolutely. no con- 
tinuous current is available, the above mentioned accumulator 
battery is resorted to, the latter being periodically charged 
from a continuous current supply. 

In power transmission plants where the current generated 
by the machines is directly led to the primaries of step-up 
transformers, one relay suffices for protecting both generator 
and transformer, by connecting the tripping coils in series 
with one another, The same holds good for transformer 
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sub-stations, only one relay being installed for protecting 
both primary and secondary winding of the apparatus. 


(To be concluded.) 


BUSINESS NOTES. 


Cable Makers’ Association.—The following circular 
has been issued by this Association :- - s 


“ As some considerable amount of misapprehension seems to have 
been created in the minds of electric cable users as to the objects 
and aims of the Cable Makers’ Association as now constituted, we 
desire to state exactly what the present position of the association 
is. Some seven years ago the leading cable makers decided that, 
unless steps were taken to remedy the matter, the quality of the 
V.LR. cables sold must ultimately deteriorate owing in great part 
to keen competition, and to prevent this they agreed amongst them- 
selves to adopt as a minimum the competitive prices then prevailing, 


: and to compete only in quality. To facilitate trade, and to protect 


the user, the cables of the three grades then most in use were 
standardised both as regards the weights and resistances of the 
copper conductors, the thicknesses of dielectric, and the protecting 
coverings overall. It was further decided that for these grades 
only the best rubber should be used, the quantity to be varied 
according to the grade, and the necessary ingrediente added 
according to the experience of each manufacturer. Until recently 
only these association grades werc made by the members of the 
association. Lately, however, a lower class of cable has been 


- adopted by some users, and they have pointed out to members of 


the Cable Makers' Association that there is a real and legitimate 
demand for such cables for certain purposes, and that engineers 
and contractors would be glad to purchase in certain cases this 
lower class of cable from houses of good experience and repute who 
had hitherto abstained from selling any goods other than those of 
the high standard they had set up. As an outcome of these repre- 
sentations some of the members of the Cable Makers' Association 
placed on the market a lower class under the name of non-associa- 
tion cables, in the belief that, although admittedly the quality was 
lower, they should secure these special orders owing to their long 
experience in manufacture and their technical skill. This action 
and the recognition by engineers and contractors of the advantages 
of buying from makers of the highest standing has led those makers 
whose trade existed on the basis of low price alone to misrepresent 
the motives of the Cable Makers’ Association. Having thus officially 
explained our position, we suggest that where cables of the best 
grade are required, engineers should specify association grades 
made by a member of the Cable Makers’ Association, but in cases 
where an inferior class can be used, we believe the buyer will get 
the best valuc for his money by ordering non-association class from 
a member of this association. In order to prevent misunderstanding, 
the two classes have distinctive labels attached to the coils. Asso- 
ciation cables have, under the canvas wrapping a yellow label, 
stating the class of cable and also its electrical particulars. This 
label is tied round each coil by a tape secured by a lead seal. The 
tape and seal must be broken before the coil can be unwound. Non- 
association cables have a green label giving similar particulars, 
which is attached to each coil in the same way. Outside the canvas 
wrapping each coil has an ordinary tag label— either yellow or green 
us the case may be--giving manufacturer's name and address and 
class of cable. ] 

“THE ANCHOR CABLE Co., LTp. 

“THE BRITISH INSULATED & HrELSRY CABLES, Lr». 

“ CALLENDER'S CABLE & CONSTRUCTION Co., LTD. 

““CoNNOLLY Bros., LTD. 

* W. T. GLover & Co., LTD. 

“W. T. HENLEY's TELEGRAPH Works Co., Lro. 

“THE INDIA-RUBBER, GuTTA-PERCHA & TELEGRAPH 

Works Co., Lrp. 

“THE LONDON ELEcTRIC WIBE Co., LTD. 

“SIEMENS Bros. & Co., LTp. 

“THE WESTERN ELECTRIC Co." 


Switzerland.—The Socicté Générale du Carbure de 
Calcium in Gürtnellen (Switzerland) have decided to build a new 
factory for the manufacture of metallurgical products, and notably 
of steel, according to the Kjellin system for which this company 
has exclusive right in Switzerland. The new works will shortly be 
ready. The manufacture of carbide of calcium will not be given 
up but will be carried out on a smaller scale. 


An Electrical Contractors’ Association at Cape 
Town.—4A mecting of electrical contractors was heldat Cape Town on 
the 24th ult. for the purpose of forming an Association on similar 


lines to the Electrical Contractors’ Associations in England. The 


principal objects of the proposed Association referred to at the 
meeting were the prevention of unfair electric light regulations 
being adopted by municipalities and unjust clauses being inserted 
in specifications by consulting engineers, also the securing of trade 
discount to contractors on electric light fittings imported by con- 
sulting engineers. A provisional committee was formed for the 
purpose of framing rules, &c. 


—- Private Installations.—The mansion, * Old Alresford 
House,” Hampsbire, is to be fitted up with a complete electrical 
snstallation, including oil engine plant and pumping apparatus. 


The entire workShag been'entrusted to Messrs. Duncan Watson and 
Co.,*of CharingiCross Road, W., who have also in hand important 
installations for the Central Foundation Schools, Finsbury, Murphy. 
Memorial Hall, S.E., the Whitgift Grammar Schools in Croydon, 
and the new buildings which have been erected by the Whitgift 
Governors in North End; also a complete electric lighting suction 
gas plant for Leamington Steam Laundry, Warwick, and a number of. 
motors and motor-generators for printing machines, cigarette 
making, and various other purposes, the motor- generators being 
used for experimental purposes in connection with an important 
college and technical school. This firm are said to be engaged in 
Se out some of the largest arc lighting installations in 
ondon. 


Curtis Turbine Contracts.—We understand that the 
BritisH THomMson-Hovuston Co's sales to date of Curtis turbo-gene- 
rators amount to a total of 24,000 xw., of which 11,750 kw. bave 
been delivered and put in service in various stations inthe United 
Kingdom. The principal orders show a total of 10 1,500-Kw. sets, 
four 1,000-Kw. sets, and four 750-Kw. sets. The Curtis turbine 
rights in America are owned by the General Electric Co., of 
Schenectady, N.Y., who have received orders to dnte for 472 
machines, aggregating 454,886 Kw, of which 282 machines, aggre- 
gating 237,775 Kw., have been delivered and are in use or in 
course of erection. Four sets of 8,000 Kw. are under construction, 
and it is interesting to note that these will be the largest steam 
turbo-generators in the world. The list of orders also includes 30 
5,000-K w. sets, 11 3,000-Kw. sets, 31 2,000-Kw. sets, 31 1,500-x w. 


sets, of which 15 5,000-k w. sets, 7 3,000-kw. sets, 16 2,000-k w. sets 


and 23 1,500-Kw. sets have been delivered. This is an imposing 


list of orders, considering that the Curtis turbine has only been on 


the market for about three years. 


Steam Railway Activity.—There is reported to be | 
great activity at the L. & N.W. Railway works at Crewe, and the 
Christmas holidays were reduced in order to keep pace with 
the demand for rolling stock, &c. The Times says that a large 
number of new engines are being built, and, from the beginning of 
the new year, over 5,000 of the employés, in addition to the 3,000 
put on fuller time recently, will be required to work on Saturdays. 


Large Gas Engine Installation.—It is reported that 
the Francisco Light and Power Distribution Co. is about to install 
in San Francisco a gas engine of 4,000 B.u.p. Eventually there 
will be four engines of this size, three direct coupled to alternators 
working at 25 cycles per second, and one to a 60-cycle alternator. . 


Catalogues and Lists. — British INSULATED AND 
HELsBY CABLES, LTD., Prescot.—Finely illustrated 32-page cata- 
logue on the subject of the annealing of non-ferrous metals, giving 
& full description of the Bates and Peard patent annealing furnace. 

The ELEcTROMOTOR AND Dynamo Co., 15, Gray’s Inn Road, 
Holborn, W.C.—A number of leaflets bound up together in an 
expanding cover allowing for additions. They describe and very 
fully show by means of half-tone blocks various electrical hoisting, 
lifting and controlling gear, including direct-driven electric friction 
hoist gear, spur-geared winches, tramway type reversing controllers, 
lift controllers, lift-gate locks, sundry lift gears, electric pulley 
blocks, travelling hoists, wharf cranes, goods lifts, and so on. | 

Messrs. BAXENDALE & Co., Miller Street, Manchester.—20 pages 
illustrated catalogue of luminous electric radiators, also loose leaflets 
of the “clincher” plug, and portable instruments for lamp testing. 

THE ELECTRICAL Co., LTD., London.—Brochure (26 pages) 
devoted to the many applications to which clectricity has been, and 
may be put in shipbuilding and similar yards. The views well 
illustrate an electrically-driven saw-mill with various types of sawing 
machines, also punching and shearing machine, scarfing machine and 
straightening rolls, drilling machines, lathes, pug and sand mills, 
pneumatic hammers, pipe-cutting saw, rattler, blowing fan, &c. It 
is stated that most of the electrical equipments illustrated in the 
book were adopted for the conversion of Messrs. Harland & Wolff's 
shipbuilding yards from steam to electric driving. Other leatlets 
received from the Electrical Co., Ltd., are as follows:—-No. 191 


.devoted to Rignon small are lamps; No. 194, dealing with small 


motors ; and No. 151/1 giving comparisons of Nernst with ordinary 
glow-lamp lighting. 

The British THomson-Hovuston Co., Lro., Rugby.— Illustrated 
pamphlet No. 190, giving a full account of the Mercury arc 
rectifier, of which we published a description in our issue of 
November 24th, 1905, p. 864. 

Messrs. MECHAN & Sons, Lrp., Glasgow.—In several well got up 
pamphlets, the Watkinson patent steam superhcaters of inde- 
pendently-fired, shunt circuit, flue-fired and marine uptake types 
are particularised, also the Watkinson steam dryers tor extracting 
water and grit from high pressure steam, and oil separators for the 
removal of oil and grease from exhaust steam.. A comparative 
summary of results of trials of saturated and superheated steam, 
and diagrams illustrating the effect of superheat on steam consump- 
tion, are included among the other features. . 

The Titan Packinc Co., 2 and 3, Tower Royal, Cannon Street, 
E.C.—New catalogue giving illustrations, particulars and prices of 
“Titan” rubber and asbestos goods, including black and red 
“ Solvis” jointing, spiral piston packing, caskets, asbestos packings 
and jointings, adhesive tape, metallic packing, corrugated metallic 
rings, &c. 

Lonpon ELEcTRIO Fittincs Co., Ltp., Hampstead.—A 16-page 
pamphlet showing various designs of L.E.F. electric radiators and 
giving prices of same. A picture-postcard from the company. gives 
a good view of a cosy corner in their Soho Square showroom with a 
fine variety of artistic electric fittings. un 
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C. W. Hoxt Co, U.S.A.—Fully illustrated catalogue of the 
'Hunt" automatic railway as employed at the Dublin United 
Tramways power station and many other places in different parts of 
the world. 
GENERAL ELECTRIC Co., Ltp.—Section * H " of their catalogue 
giving particulars of heating and cooking apparatus, radiators, &c. 
To enumerate all the particulars here illustrated and described is 
not necessary, but in addition to the numerous variety of electric 
kettles, saucepans, ovens, and ao on, there are such things as auto- 
service water heaters, hot water jugs, and sealing wax heaters, which 
are gpecially noteworthy. 


Messrs. O. C. Hawkes, Lro., 69-70, Aldersgate Street, E.C.— 
New issue of their catalogue No. 19 relating to patent induced 
draught electric stoves and fittings of artistic and original design. 
The firm have a very lengthy record—some 36 years—as art metal 
craftsmen, and the experience and reputation so obtained have been 
brought by them into the heating department of the electrical 
industry. A variety of very fine examples of drawing room 
designs of electric stoves, also electric light fittings in combinations 
of metal, wood, glass and silk are illustrated. At the firm's show- 
rooms, at 69 and 70, Aldersgate Street, E.C., a selection of these 
apecial lines is placed on view. 

Messrs. ALLEY & MacLErrras, LtD., Glasgow.—Catalogue 
(104 pp.) in which are given very fully detailed particulars with 
many explanatory line diagrams, excellent half-tone illustra- 
tions and curves of the “Sentinel” air compressors. Vertical 
compressors for belt and steam driving, horizontal for belt, steam 
and motor driving, also vacuum pumps and sundry valves re- 
heaters, traps and so forth are described. Views of the works’ 
extensions, lists of users and some hints on piping, and general 
tabular information are included. . 

WESTINGHOUSE BRAKE Co. Lrp., King’s Cross, N.—A new 
. catalogue describing the various types of Westinghouse brakes for 
light railway and tramway systems. .These are compressed air 
storage and motor compressor types; air brake apparatus. 
Numerous diagrams, also half-tone illustrations of the several parts 
appear. 

Messrs. Havwanp-TvrLER & Co., LTD., Queen Victoria Street, 
E.C.---List M (36 pp.) containing particulars and many excellent 
small half-tone views of the firm’s electrically-driven and other 
treble-barrel pumps. , 

Messrs. FERBANTI, Lro., Hollinwood.—Catalogue No. 54 
devoted to double-pole, double-throw, quick-break knife switches. 


Messrs. MATHER & Puatt., Lro., Manchester.—New catalogue» 
fully describing and illustrating the firm's Rosenberg patent system 
of electric train lighting. A specification with detailed diagrams 
are included. E 


Messrs. DaviDp WinsoN & Co., Huddersfield.—Illustrated list 
of lightning conductor, chimncy repair and other work executed by 
the firm. 


Dissolutions and Liquidations.—The ELECTRICAL 
ORE-Finpinc Co. LTp.— Winding up voluntarily, with Mr. 
J. D. A. Norris, Buffolk House, Laurence Pountney Hill, E.C., as 

liquidator. 


BARCELONA TRAMWays Co.—-Creditors must send particulars of 
their debte, &c., to Mr. J. B. Glenn, Salisbury House, London Wall, 
E.C., by January 31st. 


GRAHAM, Morton & Co, Ltp.-- Voluntary liquidation decided 
upon. Circular offering £10,000 new capital met with disappoint- 
ing respouse, and advisory committee convened meeting for 21st 
inst. at which this decision was arrived at. 


Bankruptcy Proeceedings.—W x. LrsirE, electrical 
engineer, Putney.—-First meeting to be held January 2nd, at 132, 
York Road, Westminster Bridge; public examination, January 
25th, at Wandsworth Court House. 


The Austrian Cable Industry.—Count Auersperg, of 
the Austrian Ministry of Commerce, recently granted an interview 
to Herr R. von Heller, who took the opportunity of submitting a 
report in regard to the Austrian cable industry. He pointed out 
that some of thc Austrian works had been induced by Hungary to 
undertake the manufacture of cables also in the latter part of the 
monarchy. As a matter of fact, the leading cable companies have 
erected branches in Hungary which have largely developed, and the 
Hungarian cable industry is now almost equal to that in Austria. 
Those Anstrian cable-makers who have not started branches in 
Hungary have recently been entirely eliminated from deliveries 
both for public and private demand in Hungary, and as the old 
condition of affairs still prevails in Austria in respect of the 
method of distributing orders for public contracte, the Austrian 
works having no Hungarian branches suffer from the operation of 
this method of open and free competition. As a result of this 
report Count Auersperg has promised to investigate the question 
thoroughly, and it is said that he will also advise contractors invited 
to tender for public works to give first consideration where prices 
are similar to those Austrian firms whose factories are solely 
situated in Austria, The matter is regarded as of great importance, 
as extensive public works are in prospect. 

Since the foregoing was written the Austrian Felten and 
Guilleaume Co., the Cable Works Co., and the Siemens & Halske 
Co. have issued a statement disclaiming any connection with the 
representations made to the Minister of Commerce. As tbe most 
prominent representatives of the Austrian cable industry, they 
observe that Herr R. von Heller is entirely unknown to them, and 
that he was not authorised to convey wishes or complainte on their 


behalf to the Minister. The representations made, they further 
state, were not. in accordance with the general interests of the 
Austrian cable makers, but only indicated the special standpoint 
of one firm. 


Calendars and Diaries.—Once again the ELECTRICAL 
PowEk SroRAGE Co., LTD., has favoured us with one of its very 
gerviceable desk blotting pads with diary and memoranda book, 
and with monthly card slips conveniently placed at the top. Each 
pad has as usual the acceptable £500 Railway Accident Insurance 
coupon. Illustrated and tabulated particulars of the E.P.S. 
batteries and specialities are, of course, given, and some loose lists 
detail miners' electric safety lamps, laboratory batteries, &c. 

A wall calendar with monthly tear-off sheets has been received 
from the Chemical Trade Journal. 

A neat pocket diary for 1906 with insurance coupon, and some 
information relating to their well-known specialities, i8 being circu- 
lated by the SiwPLEx STEEL Conpvuit Co., Lrp. The book is 
arranged to serve both as a diary for engagements and for keeping 
an alphabetical list of addresses. 

We are again indebted to the BRITISH ELECTRICTRANSFORMEB CO., 
Lrp., of Hayes, for our copy of Whitaker's Almanack for next year. 
In the experience of most of us occasion arises to consult our indis- 
pensable Whitaker many times in the course of the year. The 
Hayes Co. takes advantage of this excellent opportunity for keeping 
its name before ita friends, and is circulating this ‘“‘ Morocco Bound” 


volume into which it has introduced illustrated and other matter — 


relating to its manufactures. 

From Mr. JoHN WHITELAW, engineer, 15a, Duncan Street, Edin- 
burgh, we have received a bright desk calendar with monthly 
cards. ' 


Trade Announcements.—The PRIVATE WIRE AND 
TELEPHONE INSTALLATION Co., LTD., have just removed to premises 
acquired by them at 78, Queen Street, Cheapside, E.C., where they 
have extensive showrooms equipped with every kind of electric 
fittings. They have facilities there for charging and repairing 
accumulators, and thus will meet a want amongst many motoring 
men who daily come to the City. This company commenced its 
operations close on 12 years ago, and, owing to the increase in its 
business, it has been compelled to remove from Palmer Street, 
Westminster, where its offices have been for so long. 

Messrs. BRUCE PEEBLES & Co., Lro., announce that their works 
will be closed for the annual audit and stocktaking from December 
30th until January 8th. 

Mr. F. E. Mackrr, who has been with the British Insulated aud 
Helsby Cables, Ltd., for nearly 11 years, has now left this company 
and started business with Mr. O. M. Robinson, of 13, Castle Street 
Liverpool. In future, all inquiries should be addressed to 
Frederick Y. Mackee & Co., electricul engineers, 22, Crane's 
Buildings, Liverpool. 


Book Notices—‘“ Luton as an Industrial Centre."— 
The municipal authority at Luton is endeavouring to attract the 
attention of those connected with industrial concerns to the many 
advantages obtaining in the Corporation area for the erection of 
factories and works. The Luton Chamber of Commerce and the 
Corporation New Industries Committee have shown no little enter- 
prise in issuing this nicely got-up booklet, which contains many 
illustrations. We record. to-day in another column the fact that 
the electrical charges at Luton have been further reduced, power 
gas charges are low, the water supply is good and the rates very 
moderate. Those interested in a site for new works should obtain 
a copy of this interesting booklet. 

Harmsworth Sclf-Educator. In 48 fortnightly parts. Edited by 
Arthur Mee. London: The Amalgamated Press. (1905. Price 7d. 
per part.--The current age is remarkable for two special features : 
the monumental work in a lump, paid for over a serios of years; 
and the monumental work in parts, paid for as they come. The 
Harmsworth Encyclopedia has run about half its course, and already 
it is being followed, or accompanied, by the Harmsworth Soelf- 
Educator---both bi-weekly, and both entailing the expenditure of 
precisely a halfpenny per day, neglecting interest. The idea 
of the new serial seems excellent, and its execution is no less 
praiseworthy. The articles are mostly by experts, and are written 
in a style and illustrated in a manner which, so far as we have seen, 
are most admirably adapted to the purpose in view. Many of the 
illustrations, indeed, compel our admiration. The syllabus of 
subjects dealt with, comprising 29 groups, covers practically all the 
more important interests of mankind, each being sub-divided into a 
number of subsidiary headings. No fewer than 28 subjects are 
dealt with in serial form simultaneously, including in the earlier 
parts those ‘subjects of most pressing interest. The section on 
Electricity is in the hands of Dr. Silvanus Thompson, than whom 
it would be impossible to find an author more competent to deal with 
the subject in the most appropriate way. Doubtless many of our 
readers will subscribe to this valuable publication—we can assure 
them that, old or young, rich or poor, they will find in it much to 
interest, inetruct, and perhaps to amuse them. 


 Mathicsow’s Handbook for Investors for 1906.” Tondon: F.C. 
Mathieson & Sons, 16, Copthall Avenne, E.C. 2s. 6d. net. This is 
au essential work for those who need at hand a conveniently 
arranged record (pocket size) of Stock Exchange prices and 
dividends of fluctuating securities for the past ten years. A Is. 
supplement to the Mining Handbook gives the highest and lowest 
mining prices, dividends, &c., for the past six years. 

“Uber das Nachleuchten der Luft bei Blitzschlagen.” By B. 
Walter. Reprint from Annaicn der Physik. Leipzig: J. A. Borth. 
1905. 
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LIGHTING AND POWER NOTES. 


Bacup.—The Corporation has agreed to take a supply of 
energy in bulk from the Lancashire Electric Power Co., for private 
lighting and power purposes, commencing with the new year. The 
question of street lighting is not yet settled. 


Barnstaple.—A L.G.B. inquiry was held recently into 
ihe T.C.s application for power to borrow £4,000 for E.L. 
extensions. It was stated that a large proportion of the sum 
had already been expended in the laying of cables and on 
extensions. The Council has reduced the charge for lighting from 
6d. to 5d. per unit. A ratepayer, interested in the local gas com- 
pany, opposed the application, contending that, in order to make 
the undertaking pay, the charge for public lighting had been 
increased from £691 to £2,043. 


Barton.—The R.D.C. has declined to accede to the 
request of the Flixton P.C. to exclude the parish from the E.L. 
order being applied for by the former Council. 


Bootle.—On the 21st inst. a short circuit occurred on one 


of the generators, and the supply for lighting was curtailed for about 
half an hour. 


Burnley,—The T.C. has adopted the borough electrical 


engineer's proposal to divide the lighting network by means of dis- 
connecting fuse pillars into five areas, at an estimated cost of £450. 
The above will meet the requirements of the B. of T. regulations, 
and reduce the possibility of failure in the supply due to a fault on 
the mains to a minimum. 


Burslem.—The L.G.B. has sanctioned the borrowing of 
£5,500 for the purposes of extending the E.L. mains to Tunstall. 


Canada,— MontreaL.—According to a local paper the 
Chambly power station of the Montreal Light, Heat and Power 
Co. was recently shut down owing to minute particles of frost 
getting into the machinery and stopping the turbines. The shutting 
down of this station caused much dislocation of the tramway service 
and the failure of the E.L. supply. Eventually the steam plant 
at the company's William Street station was got into operation and 
a full supply of energy wasavailable. The Chambly power station, 
we gather, has a capacity of 20,000 E.P., and this is the second time 
. this season, the plant has failed. 


Chobham.—The P.C. on December 13th decided to ask 

. the R.D.C. to oppose the application fora prov. order for E.L. being 

made by the Sunningdale and District E.L. Co., on the ground that 

the oompany would not undertake to supply the whole of the 
paris 


. -Continental Notes.—iTrALY.—A company has been 

formed under the auspices of the Tranentola (Potenza) municipality 
to install E.L. into the town. About 600 H.P. is to be obtained 
from the River Caolo. 

The Campagna (Salerno) Council has decided to put down and 
. work an installation for the town. | 

A scheme presented by Messrs. Asquini & Crisanti for the electric 
lighting of Genzano (Potenza) has been approved by the Town 
Council. ` 

-At Trani, the municipal authority has resolved to take over the 
public and private electric lighting of the town. Difficulties have, 
however, arisen between the Council and the company over the 
interpretation of the law governing the purchase. 

A company has just been formed in Milan with the title La 
Società Elettrica Suburbana Milanesa to undertake the electric 
lighting of the little towns of Corsico, Cesano and Baggio. 

La Societa Elettro-Chimica di Carema is putting down a plant 
to utilise the water of the River Rova in the Province of Piemonte, 
in the generation of electrical energy. ; 


Darlington.—We regret that under these notes in our - 


issue of December 15th, we were in error in stating that the net loes 
on the electricity and tramways undertakings of Darlington for the 
past year amounted to £1,400. This sum is not an actual loss for 
the past year, but an estimated loss for the present year, and it ia 
on the tramway undertaking only. 


Dorking.—A correspondent states that with the consent 
of the B. of T., the U.D.C. proposes to transfer its E.L. powers, 
duties, liabilities, and works to Messrs. Edmundson's Electricity 
Corporation, Ltd., for a period of 25 years from May 19th, 1903. 
The Council is to have the option of purchasing the undertaking at 
the end of 7, 10, or 14 years, or any subsequent year. 

The U.D.C. gives notice of its intention to transfer its prov. order 
to Edmundson’s Electricity Corporation. 


Dundee.—Mr. H. Richardson, the burgh electrical engi- 
neer, has prepared a report in regard to extending the municipal 
electricity supply, which deals with :—(1) The putting down of more 
plant at the present station and more L.T. feeders; and (2) erecting 
& new H.T. generating station at Stannergate, at a cost of about 
£75,000, with sub-station distribution. He favours the adoption of 
the latter scheme. 


Dunfermline.—The T.C. is still considering the question 
as to whether it will accept the Fife E.P. Co.’s terms for bulk 
supply. The E.L. Committee has instructions to still keep up the 
` negotiations. n 


arrangements for these 


Faversham.—aArising out of the recent County Court 
action, the T.C. has decided that in all cases where in any quarter 
the amount of charge for energy for lighting for a larger consump» 
tion, shall come to less than the amount of charge for the actual 
consumption, the consumer shall have the right to be charged as if. 
he had, in fact, consumed the larger amount, and be allowed the 
discount appropriate to such higher consumption. This is the 
privilege which the consumer sued, fought for in the Caunty Court, 
but on the question of law he lost the case. 

The T.C. has also lowered the price of energy for power to 3d. per 
unit up to 1,000 units, with a discount of 25 per cent. beyond that 
quantity. 


Fraserburgh.—The Consolidated Pneumatic Tool Co, 
has offered terms to the U.D.C. for the lighting of the town by 
electricity, as follows :—The Counoil to pay £4,000 to meet the cost 
of installing the additional plant required and to pay the company 
2d. per unit for the first two years and 14d. thereafter, and also 
expend £4,000 in laying the necessary mains. 


Frimley.—The York Town and Blackwater Gas Co. has 
asked the U.D.C. to consent to the company applying for a prov. 
order to supply electricity. 


Glasgow.—A Sub-committee was appointed in October 
last, to consider the question of providing additional generating 
plant to meet the increasing demand for electricity supply. On the 
15th ult. the chief engineer, Mr. W. W. Lackie, submitted a report. He 
stated that, including the two 4,500-B.P. turbo-generator extensions 
which have just been installed at a cost of £130,000, the Corporation 
has now about 27,000 n». of plant. The demand during the present 
winter was estimated at quite 24,000 H.P., and in consequence, should 
one of the larger sets break down, supply would be defective. The 
engineer having been asked if larger sets than those just installed 
at Port Dundas could not be put down, plans and estimates have 
been got out accordingly. Sufficient space is available at Port 
Dundas for the addition of four 4,500-H.P. sets or three 7,500-H.P. 
sets. The report states that in the year 1910, the capital expendi- 
ture involved, if the smaller sets were put in, would be about 
£480,000, whereas with the larger sizes it would be £600,000, with 
& decrease also in interest, sinking fund and depreciation costs on 
thesmaller sizes. From an engineering point of view the larger-sized 
plant would encroach on the switchboard gallery already erected, and 
it would be necessary to install larger or different boilers. Another 
point against putting in large units was that a breakdown would be 
a more serious matter. Continuing, Mr. Lackie stated that if these . 
extensions were carried out, in 1910 the plant installed would 
total 54,000 n.r. in the different stations. It would then be time 
enough, he considers, to think over the installation of plants of 
7,000 or 10,000 H.P. and any other extensions of buildings at Port 
Dundas or elsewhere might be designed to this end. The whole of 
the foregoing is based on the assumption that the increase in 
demand remains normal. In October last, the Extensions of Mains 
Sub-Committee reported that applications for a fortnight repre- 
sented over 500 H.P.; this was exceptidnal, but nevertheless it was 
an indication of what might occur in the future. If the smaller sets 


‘are decided upon, it is proposed to install two in 1907 and two in 


1909, and .the cost of this plant alone is estimated at £65,288 ; or 
if the 7,500-H.P. sets were put down, two of which would probably 
be erected in 1907, and the third in 1910, the cost would be 
£73,605. 

Iu regard to this question of future supply, the manager of the 
tramways departinent has intimated that that department would not 
be able to continue the supply of energy either to St. Andrew’s 
Cross Station or to Waterloo Street sub-station after the winter of 
1906-7; and possibly the supply to the French Street sub- 
station after the winter of 1907-8, would have to be discontinued, 
as all the current generated at the Pinkston power station would, 
after the latter date, be required for tramway purposes. Existing 
supplies must terminate at the 
end of the periods referred to. In consequence Mr. 
Lackie states that in addition to what is recommended above, 
it will be necessary to put down another turbine-driven gene- 
rator of 4,500 n.p., making three in all, with boilers, econo- 
misers, &c., together with motor-generators and switchboards, and 
that this set should be put down at the St. Andrew's Cross station, as 
the cost of laying down the necessary H.T. main from that station to 
the Freneh Street sub-station, would be about £12,400, com- 
pared with £22,400, the cost of laying such a main from Port 
Dundas. He estimated the capital expenditure on the 
plant, main, and buildings, at 435,500, making the total 
expenditure on additional plant and buildings to meet the demand 
of the winters of 1906-7 aud 1907-8, £275,500. The sub-committee, 
considered the report, and resolved to recommend (1) that the 
engineer be authorised to obtain and submit offers for a third 
turbine generator of 4,500 H.P., with boilers, cconomisers, 
&c.; (2) that specifications for the necessary motor-generators and 
switchboards, &c., relative to the turbine generator above referred 
to be advertised for; and (3) that the engineer be authorised to 
obtain and submit offers for the completion of the second chimney 
at the St. Andrew's Cross station. 

Finally, the Committee agreed to recommend (1) that in the 
meantime two additional turbine-driven generators of 4,500 H.P. 
each (one to be put do'vn at Port Dundas station, and the other at 
St. Andrew's Cross station), with relative boilers, economisers, &c., 
be provided, and that offers be obtained therefor; and (2) that the 
engineer be authorised to prepare specifications for the necessary 
additional motor-generators and switchboards, Kc. 

It was also decided to recommend that application. be made to thc 


‘Secretary for Scotland for consent to borrow & further sum of 


£300,000 for electric light purposes. 


haas 
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Hapton.—The offer of Messrs. Simpson Bros. to supply 
electricity to the district, on terms 5 per cent. cheaper. than the 
Burnley Corporation, has not been accepted by the ratepayers, who 

held a special meeting to consider the lighting question. 


Kingston-on-Thames.—The T.C. has resolved to 
reduce the price of energy for power, cooking and heating to 2d. per 
unit after March next. 


London.—Poriar.—An explosion occurred recently in 
an E.L. distributing box in West Ferry Road, Millwall, and a 
person passing at the time was burnt about the face and head. 

LAMBETH.— According to a return presented to the B.C. at its 
meeting on the 21st inst., the total cost to the 17 boroughs which 
opposed the Supply of Electricity Bills last session was £6,898, 
made up as follows: Administrative County Bill, £4,935; County 
of London Bill, £618; City of London Bill, £613; East London, 
&c., Bill, £339; Charing Cross Bill, £267; North Metropolitan 
Bill, £123. 

PADDINGTON.—The tender of the Metropolitan Electric Supply 
Co. to carry. out an E.L. installation in the new Town Hall 
buildings for £636 has been accepted. 


Lower. Bebington.—The B. of T. has threatened to 
revoke the U.D.C.'s E.L. order, which has cost the Council £150. 


Menai Bridge.—The U.D.C. has been asked by the 
National Electric Construction Co. to support a scheme to supply 
the Anglesea side of the Menai Straits with electricity. 


Nottingham.—The P.C. has asked the Woolwich B.C. 
upon what terms it will supply energy to the parish. 


Prestwich.—The Salford Corporation has quoted prices 


for lighting the public strect lamps by electricity, and the U.D.C. 
has appointed a committee to consider the matter. 


Rostrevor.—At a recent ratepayers’ meeting it was 
resolved to recommend the Sanitary Committee to adopt the E.L. 
scheme submitted by Messrs. Curran Bros., of Belfast. 


Sheffield.—The Sheffield Chamber of Commerce recently 
forwarded a copy of a resolution to the Corporation, stating that it 
had received a deputation from the Sheftield Electrical Contractors’ 
Association on the subject of municipal trading as carried on in the 
electrical fitting and wiring department of the Corporation. The 
Chamber recorded its disapproval of the Council’s carrying on this 
department with public funds. The matter has been referred to 
the E.L. Committec. 


Sheerness.—The Admiralty has decided that the E.L. 
and power installation at Shecrness Dockyard, which was postponed 
by order a few months ago, is to be taken in hand without delay. 
The work is to be carried out by private contract. 


Sutton Coldfield. — Another nicely printed and 
interesting little pamphlet has been received, this time from the 


engineer and manager of the Sutton Coldfield electricity depart- 
ment. 


Torquay.—By a majority of one vote the Corporation 
has decided not to entertain the question of disposing of its elec- 
trical undertaking. . _ | 


Upholland.—The U.D.C. recently approached Wigan 
T.C. with reference to a supply of electricity, but Wigan has replied 
ky as the U.D.C. has not obtained a prov. order, nothing can be 

ne. 


Walthamstow.—A writ has been served upon the 
Council for an injunction in respect of an alleged nuisance at the 
electric lighting station. Theclerk has been directed to defend the 
action. | 


Wantage.—A fire occurred recently at the Wantage 
Engineering Co.’s Works, but the E.L. installation fortunately 
sustained no damage. | 


Yardley,—The U.D.C. has decided to apply to the 
B. of T. for a further prov. order for E.L., which will enable the 
Council to transfer its powers to a company or public authority. 


TRAMWAY AND RAILWAY NOTES. 


Altrincham.—The U.D.C. has memorialised the B. of T. 
for the grant of a prov. order for the revival of the powers granted 
to the Council by the Tramways Order, 1904. 


Bath.—The new Midland Bridge was opened on the 
12th inst. by Alderman Taylor, chairman of the Electric Traction 
Committee. The bridge is of fine proportions, and supersedes a 
smaller one. 'The Bath Electric Tramways Co. contributed £11,000 
towards the cost. : 


Birkenhead.—W ith regard to the opposition of the T.C. 
of Birkenhead to the action of the Mersey Railway Co. in starting 
a motor-'bus service to feed the railway traffic, referred to in last 
week's issue, matters at Birkenhead have reached an interesting stage. 
A special meeting of the Council was held on Tuesday to discuss the 


situation, and a resolution was passed to take legal proceedings 
against the Mersey Railway Co. to restrain the latter from running 
motor-omnibuses within the borough. Dr. Pearson said that the 
receipts from the Birkenhead tramways amounted to £50,000, and 
it was estimated that the loss which would be sustained by the 
tramways through the motor-'bus service would be one-eighth of 
the revenue. From the ferry receipts, which amounted to £25,000, 
the loss would also be one-eighth, making a total of £9,425, which 
would mean a rate of 44d. on the town. If the reduction were only 
one-sixteenth, it would amount to £4,713, equal to a 24d. rate. 
With the extra cost of repairing the roads, through wear by the 
motor-'buses, the (estimated total loss would be £11,000, which 
would mean a 6d. rate. Mr. Robinson reminded the Council that 
they held £5,000 in ordinary stock and £30,000 in debentures in 
the company. 


Bury.—The T.C. is promoting a Bill in Parliament pro- 
viding for the construction of new tramways which will connect u 
with those in the borougb of Heywood in Rochdale Road and wit 
those of Ramsbottom in the Walmersley Road. The total length of 
the new tramway is a little over three miles. 


Colne.—The Colne and Trawden Light Railway has been 
completed, and on Thursday last week Colonel Druitt, R.E., of the 
B. of T., inspected the last section at Trawden, which is constructed 
partly on the public highway and ly on land acquired by the 
company. The line, which is 51 miles long, extends from a junction 
with the Nelson tramways through Colne to Trawden. 


Continental Notes, —FnANcE.—A rrangemente are being 
made for the transmission of electrical energy from the generating 
station of the Compagnie La Volta, near Moutiers, for motive power 
for the Lyons tramways. 'The power is furnished by a waterfall 
about 90 metres high, giving 14 cubic metres of water per second, 
and capable of supplying 12,000 m.P. The generating works, which 
have just been constructed by Mesars. Soprani et Basso Jean, con- 
tractors at Moutiers, are built for a power of 10,000 H.P., but only 
6,000 H.P. will be used at the start. Four dynamos will be worked 
by the water-power, the hydraulic works for which have been 
carried out by Bonnet, Bonnet Spazin et Cie., of Lyons. The power 
will be transmitted to Lyons, in the form of direct current, by 
means of two copper wires, 9 millimetres in diameter, and it is 
estimated that only 10 per cent. will be lost on the way—that is to 
say, that 5,400 m.P. will be available at Lyons. The posts, of first 
quality fir from the Black Forest, are placed at a distance of about 
40 metres from each other, and are deeply: planted in the soil in a 
foundation of cement. There are 12,000 posts on the line, and 
the total cost of each post, including transport, erection, wires and 
all accessories, will be 72 fr. Twotelephone wires will be placed 
alongside the transmission cable, one direct from works to works 
and one to various points on the line, for notification of breakdowns, 
&c. The line will be unique in the world, and is to cost nearly 
5,000,000 fr. 

GREECE.—It is proposed to substitute electricity for horse 
traction on the Athens tramway system, and for steam traction on 
the Athens-Phaleron line. Large quantities of new rolling-stock 
will be required. . 

SWITZERLAND.—The proposal for a railway through the Bernese 


Alps is becoming more and more defined. A Swiss contemporary, | 
‘quoting from a report of the Department of Public Works of the 


Canton of Berne, states that, according to the memorandum of the 
international experts, Mesers. Colombo, Garnier & Pontzen, the 
Cantonal Committee received in 1904 from the Paris bank, Loste 
et Cie., in the name of a firm of contractors, an offer relative to 
the execution of financial and technical studies for the piercing of 
the Bernese Alps. The Committee accepted this offer, and in 
December, 1904, a contract was entered into for the presentation of 
the complete project. On October 3rd of this year the firm Loete 
et Cie. presented their plans and estimates for both steam and 
electric exploitation. Independently of these proceedings, the Com- 
mittee has appointed Mr. A. Zollinger (the engineer forthe Simplon 
Railway) to examine the question and submit plans for clectrical 
exploitation. 

' Trany.—The Société du Tramway Rome-Civita Castellana has 
formulated a project for the extension of the electric railway from 
Civita Castellana to Viterbo. The line will be 42°5 kilometres 
long, and will connect with Falleri, Fabbrica, Corchiano, 
Vignanello, Vallerano, Canapino and Cagnaia. 

The Commune of Varese has approved of subventions for the 
construction of an electric tramway between Varese and Brinzio, 
and for the extension of the Varese to Lake Varese line as far as 
Sesto Calende. 

On November 12th last a meeting was held at the Chamber of 
Commerce at Lecco for the purpose of proposing to the Govern- 
ment that the system of electrical traction at present in force on 
the Valtellina line should be extended to the Lecco-Milan, Lecco- 
Bergamo and Ponte San Pietro-Usmate lines. More than 200 repre- 
sentatives of the provinces of Milan, Como, Bergamo and Sondrio 
attended, and, after having decided that the potentiality for traffic 
of these lines should be increased to render them capable of dealing 
with the increased Milan-Bergamo-Lecco-Valtellina trade, it was 
agreed that, considering that only a portion of the available 
hydraulic power is utilised for the Valtellina line, that the inevitable 
increase of traffic consequent on the change will give a correspond- 
ing stimulus to the revenues of the State, and will also increase the 
well-being of the people, and that the Government has promised 
from time to time to carry out this work, the meeting should urge 
the Government to undertake without delay the application of 
electrical traction to these lines. 


(Continued on page 1059.) 
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THE 


SINGAPORE ELECTRIC TRAMWAYS. 


THE newly-equipped tramways in Singapore may, with the 
exception, perhaps, of that thriving enterprise in Calcutta, 
safely claim to be the largest and most up-to-date system 
east of Suez. 

The buildings in Singapore, like those 
of other places in the Far Kast, range 
from substantial brick and stone struc- 
tures to the rudely made huts of the 
native Malays. From the illustrations 
given herewith it will be seen that the 
streets are for the most part broad, 
straight and level, thus being admirably 
adapted for electric tramways. 

The total population is approximately 
250,000, Europeans, 
includes Eurasians, Chinese, Malays, 
Indians, Japanese, and many others. 

Singapore is situated almost on the 
equator and suffers but little variation 
in temperature all the year round ; the 


which, besides 


vegetation is, of course, of a tropical 
character. | 
The City: of Singapore (or Sincapore) 
‘was founded in 1819 by Sir Stam- 
ford Raffles. In, 1824° the British 


Government, purchased by treaty from the then Resident . 


Officer or chief, called the ** tumangong,” for 60,000 Spanish 
dollars (£13,500) and a life annuity to the Sultan of Johore 
of 24,000 dollars (£5,400), the 
sovereignty and fee simple of the island, as well as all the 


and his resident officer. 


Fic. 2. 


—THEo BOILER PLANT: SINGAPORE. 


Seas, straits and islands to the extent of ten geographical 
miles around ; in 1830 it was made,the capital of the Straits 
.Nettlements, 
doubtedly the most important trading centre in the south- 


east of Asia. 


superseding Penang, and to-day it is un- 


The construction of the tramways was authorised 
by an ordinance passed by the Legislative Council of the 
Straits Settlements in 1902 ; the promoters of the scheme 
were the Association General, Ltd., 


London, and the East 


Fic. 1.—Vikw.oF THE SINGAPORE POWER STATION AND CAR-SHED., 


India. Construction Syndicate, Ltd., : London, - was. tormed 
for the purpose of uic out the construction ar the 


tram ways. 


The consulting engineers ^ the company are Messrs. Alfred 


Dickinson & Co., of Birmingham and London, who super- 


intended the carrying out of the work, 
for which the contractors were Messrs. 
= Dick, Kerr & Co., Ltd., of London and 
Preston 

The contract included the construc- 
tion of a bridge over the Kalang 
River, in addition to the tramways. 

The work was commenced in July, 
1903, and the first’ section. of the line 
was opened for traffic in J uly, 1905. 

The total length of the tramways is 
16 miles of route, the length of the 
single track being about 26 miles 
4 furlongs. The track is laid to metre 

gauge, with rails of the girder type 
weighing 95 lb. per yd., and the rail 
joints are welded by the ** Thermit ” 
process. During the initiation of the 
scheme considerable discussion took 
place as to the advisability of having 
welded joints, the question at issue 
being, of course, the variation in the 
temperature ; it was finally decided, 
however, that this difficulty was of too slight a nature to 
affect the joints after they had been securely welded together 
by this special process. In addition to the welded joint, 
a single 000000 s.w.c. copper bond is provided at every 


joint, thus ensuring perfect electrical conductivity. 
F 
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The routes in the centre of the city, and those running to 
the docks, are for the most part double track, with centre- 
pole construction, while the two routes leading north and 
north-east along the Serangoon and Gelang Roads respec- 
tively, are single lines with passing places, and are equipped 
with. side-pole;construction.-« - ; 


Fic. 3.—VrEW IN THE ENGINE Koom; TRACTION PLANT IN THE BACKGROUND. 


The permanent way throughout is of very substantial 
construction. The rails are laid on a longitudinal concrete 
sleeper 8 in. deep by 18 in. in width. The flange of the 
rail is embedded in the concrete to a depth of 2 in., and, 
consequently, there is a solid bed of concrete 6 in. deep under 
the rails, which are tied at intervals of & ft. The road 
surface up to the rail level has been made up with 
macadam, rolled and consolidated in the usual way. 

The overhead con- 
struction consists prin- 
cipally of. side. and 
centre-pole construc- 
tion,and also some two 
miles of span wire 
construction. The 
poles are of mild steel, 
28 ft. 3 in. in length, 
and embedded 6 ft. in 
the ground, in a solid 
block of concrete. On 
the centre poles the 
lengths of arms are 
2 ft., while those on 
the side poles vary in 
length according to the 
distance from the pole 
to the track. 

The trolley wires, 
which are not neces- 
sarily over the centre of 
the track, the possible 
variation being about 
10 ft., are divided into 
half-mile sections by 
means of section insu- 
lators. At each of these points, the main feeder cables are 
tapped and energy is led to the trolley wires by means of 
37/16 rubber-covered cables, which are carried up the inside 
of the poles and along the side of the bracket arms. A light- 
ning arrester is provided in each section pillar, as is also 
a telephone giving direct communication with the power 
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house, and to guard against the tropical storms which are 
so prevalent in Singapore, the overhead system is additionally 
protected by heavy lightning arresters at every half-mile 
of wire; these are fixed on the poles in cast-iron boxes and 
are connected directly to the trolley wire. 

The whole of the feeder cables were supplied by Messrs. 
Callender’s Cable and Construction Co., 
and laid by them on their solid bitumen 
system. 

The system of feeders has been 
arranged with due regard to future 
requirements, as it is generally antici- 
pated that within the near future the 
traffic will rapidly increase, both as 
regards passengers and the conveyance 
of goods. | 

The generating station and car-shed 
occupy a position near the Rochore Canal, 
from which source water is obtained 
for condensing purposes. The depót 
buildings comprise the engine room and 
basement, boiler house, car-shed, machine 
shop, carpenters’ shop, paint shop, smithy, 
offices of the general manager and_ his 
staff, and the usual out-buildings. 

The engine room is 190 ft. long 
x 48 ft. 9 in. in width; and contains 
two 500-KW. traction sets, one steam 
lighting set, oné motor-generator light- 
ing set, and the necessary switchgear. 

The boiler .house contains eight 
Lancashire boilers, arranged in two 
batteries of four boilers each ; each 
boiler is capable ‘of evaporating 6,000 Ib. 
of water per hour, with a working pres- 
sure of 175 lb. per sq. in. Feed water 
is supplied to the boilers by four feed 
pumps (two to each battery); these are 
of the duplex compound non-condensing 
type, taking water either from the hot well or a storage tank. 
There are two ** Green's " economisers, each containing 228 
tubes: one economiser is situated at either end of the 
boiler house. The chimney stack, which is of steel, is 
135 ft. in height, and 7 ft. internal diameter, and is a 
notable landmark for many-miles around. 

The traction engines were built by Messrs. Yates & Thom, 
Blackburn, and are of their well-known horizontal cross- 


Fic. 4.— Tur Can DEPOT, SINGAPORE. EE ^ 


compound condensing type, running at 100 r.p.m.; each 
is capable of giving a maximum output of 927 B.H.P., 
with a steam pressure of 165 lb. per sq. in. at the cylinders. 
Each engine is provided with a Worthington surface 
condenser, but may be worked either condensing, or 
non-condensing. The condensers are installed in the 
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basement, as are also all the steam pipes and other usual 
accessories. 

The generators are of the Dick-Kerr continuous-current 
multipolar type, compound wound, mounted on the shaft 
between the H. and L.P. sections of the engine. Each 
machine is designed to give a normal output of 500 Kw. 
with a pressure of 550 volts, and to run-"separately or in 
parallel. They are in every respect in 
accordance with the firm's standard prac- 
tice. The magnet frame is of cast-iron, 
the pole-pieces being built of laminated 
steel and cast into the magnet frame. The 
commutation i8 sparkless at all loads, and 
the windings are so arranged as to give 
à 10 per cent. rise in the E.M.F. from no 
load to full load. "The lighting sets are 
for lighting the city and depót by means 
of incandescent and arc lamps, and in- 
clude one 150-Kw. Dick-Kerr generator, 
running at a speed. of. 350—400 r.p.m., 
the dynamo of which is designed for use 
either as a compound or shunt machine, 
and is coupled to a ** Willans” triple- 
expansion condensing engine with exten- 
sion base; also a 50-KW. Dick, Kerr 
motor-generator set, shunt wound, de- 
signed to give a normal output of 100 
amperes at 500 volts, and a maximum 
of 115 amperes at 550 volts, and two 
balancers of the same firm's make, for 
use in conjunction with the above light- 
ing dynamos, for 500 volts pressure. 

The switchboard was built by the 
contractors, and is composed of 15 
panels, each supported independently on an iron frame. The 
board consists of a main station panel, two generator 
panels, five feeder panels, one B. of T. panel, and six other 
panels for lighting, &c. 

The car-shed, 212-'ft. in length x 138 ft. in width, is 
built to accommodate; 84 cars, inspection pits for which are 
provided under each track. 


Fic. 6.—VIEW ON THE TRACK: KEPPIE ROAD. 


The rolling-stock consists of 50 passenger cars, three 
‘bogie motor goods vans, 15 four-wheel goods vans, and 
15 four-wheel goods wagons. 'l'he passenger cars are divided 
into two distinct types, 30 being of the single-deck, single- 
truck, open type, to seat 32 passengers, and 20 single-deck. 
single-truck, combination type, to seat 40 passengers. "The 
whole of the rolling-stock was built by the United Electric 
Car Co., of Preston. The car-bodies are mounted on Brill 


21 E trucks, and each is equipped with two D.K. 25 B 
traction motors; the latter are of the four-pole, series- 
wound, single reduction type, capable of giving for one hour 
25 B.H.P. The controllers are of the same firm's standard 
D.B, 1 form “C” patent metallic shield blow-out pattern, 
of the series-parallel type. 

The cars are fitted with Hudson & Bowring lifeguards.: ; 


" 
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Fic, 5..—STREET SCENE IN SINGAPORE: SHOWING THE SINGLE-DECK CARS. 


The three bogie motor goods vans are each mounted on 
Brill 27 G trucks, the equipments being of the D.K. 25 B 
quadruple type, with the D.B. 1 form "C" controllers. 
They are intended for a double purpose, namely, con- 
veying goods and hauling goods trucks, the general arrange- 
ment of the body being such 88 to provide 3 self- 
contained van with divided sliding doors on each side, 
which may be se- 
curely locked up, 
and a vestibule 
canopy at each end 
as the platform for 
the drivers. The 15 
goods wagons are 
equipped in a similar 
manner to the passen- 
ver cars; they are 12 
ft. in length and 6 ft. 
6 in. in width. These 
wagons are for general 
use for the conveyance 
of various classes of 
goods up to six tons 
in weight ; the frames 
are made of mild 
steel channels, . stayed 
by longitudinal. and 
cross — stays, knees 
and gusset plates ; 
the side of each 
wagon is. provided 
with strong hinges. 
In order to protect 
the goods from the 
weather each wagon 
is supplied with a 
detachable . light 
angle-iron frame, 
upon which a tarpaulin is spread the full length of the 
car at a height of 7 ft. from the flooring of the wagon. 
They are, in construction, similar to the goods wagon 
described above. Each van is fitted with double sliding 
doors, and is the same size as the goods wagon. 

The successful completion of this interesting. scheme adds 
one more to the numerous Far Eastern undertakings, | for 
which Messrs. Dick, Kerr & Co. have been responsible, 
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THE WEDNESBURY ELECTRICAL UNDER- 
TAKING. 


Tue Wednesbury Corporation obtained its provisional order 
in 1899, an agreement having been previously entered into 
with the Midland Electric Power Co. 

The arrangement provides for the Corporation distributing 
electricity to consumers in Wednesbury, the energy being 
purchased in bulk from the company in the form of two- 
phase current at a pressure of 200 volts. 

The Corporation’s sub-station contains transforming plant 
to convert: from two-phase: to. continuous: current, which is 
supplied to the five feeding points ofa distributing network 
covering some 35 miles of the principal streets of the borough. 
The Corporation’s mains are complete in themselves, and are 
so arranged that at any future date they may be supplied 
from a separate works, should that become advisable. It 
may here be mentioned that. both the two-phase and- con- 
tinuous current systems: of distribution were very carefully 
considered, and the latter was decided upon notwithstanding 


constructed entirely of lead, and-each cell-contains 27 platea; 
the positive plates are of the Planté type and the negative of 
the pasted type. The cells have been supplied and ereeted 
on heavy pitch pine stands by the British Accumulator Co., 
Ltd., of Westminster. 

The battery is worked in conjunction with a-Highfield 
booster, manufactured by the British Westinghouse €o., 
Ltd. The booster dynamo is capable of a maximum back 
boost of 75 volts, during the charging of the battery, and’ is 
capable of keeping the pressure practically constant on charge 
or discharge, automatically, within a limit of 30 volts differ- 
ence of battery and line voltage, under all conditions of load 
(up to 325 amperes) and battery voltage. 

The exciter is direct coupled to the booster, and the ma- 
chine may be driven by either a continuous current motor of 
30 H.P., or a two-phase motor of similar size. The con- 
tinuous current motor is connected to the booster through a 
clutch, and‘ the two-phase motor is similarly connected to 
the continuous current machine. These -clutches enable the 
following arrangements to be used :—(1) ‘T'wo-phase motor 
driving continuous current machine as a dynamo, booster dis- 


THE WEDNESBURYt CORPORATION'S 


the additional expenditure necessitated by the transforming 
plant, so that full advantage: could be taken of-the maximum 
demand system of charging (for the supply in bulk) and also 
to give the most convenient form of supply to the con- 
sumers. 

The sub-station buildings consist of the following : A 
generator room with switch gallery, an accumulator room, 
workshop, office, test room and stores. The buildings are 
arranged so that they may be easily extended ; and in the 
case of the office building, provision has been made so that 
another floor can be added at any time with little or no 
alteration. 

The transforming plant includes two motor-generators, 
manufactured by the Phoenix Dynamo Manufacturing Co., 
Ltd., of Bradford. These each consist of a two-phase 
induction motor coupled to a direct current generator, 
Which is capable of delivering 300 amperes, at a 
sure of 250 volts. The starting gear 
special pillars adjoining the machines. 

The battery consists of 117 cells, and has a 
525 amperes for three hours, 


pres- 
is fixed on to two 


capacity of 
The containing cases are 


The duplicate two-phase ** receiving ” 


SUB-STATION, SHOWING P.D.M, MoToR-GENERATORS, &C. 


connected::-(2) two-phase machine driving booster through 
p.c. machine shaft, the latter machine idle; (3) the same as 
(2), but continuous current machine being run as a generator 
as well ; and (4) continuous current machine only, driving 
the booster. 

In addition, a portable ** milking " booster has been pro- 
vided, consisting ‘of a 200-volt two-phase motor coupled 
direct to a shunt-wound dynamo, capable of delivering 150 
amperes at 6 volts. 

The switchboard, which consists almost entirely of metal 
and marble, is arranged in a “bay” form. The central 
portion is reserved for the two-phase feeder gear, and the 
direct-current main ammeter, -voltmeter and time-piece, 
On the left side of the bay the direct-current feeder panels 
are fixed, and on the right, the machine panels. 

The switch gallery also contains the starting pillar of the 
booster. Ample space has been allowed behind the board, 
where, in addition to the switchboard connections, the main 
two-phase and direct-current meters are installed. 

The switchboard is arranged to control the following t-- 
mains, three motore 
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(two main and one booster) ; a spare panel is allowed for an 
additional machine; five direct-current feeder and two. spare 
feeder panels, two main dynamo and two booster panels on the 
direct-current side, oné spare panel being allowed for each. 

A system of subways leads from the switchboard to the 
machines, battery, &c., and to the street, for conveying the 
connecting cables. The switchboard was built by Mr. W. 
Nanders, of Wednesbury, the instruments being of the 
permanent magnet edgewise and sector types, and mostly by 
Nalder Bros. & Thompson. 

The mains consist of two-phase twin concentric, *8, *3 and 
45 sq. in. lead-covered “receiving " cables (connecting the 
Corporation's sub-station with the Power Co.'s sub-station) ; 
concentric lead-covered direct-current feeder cables, and 
single lead-covered cables for the distribution network. The 
distribution is carried out on the two-wire system,, the 
pressure of supply being 230 volts. All the .cables are 
laid in wooden troughs, filled in solid with bitumen and 
protected by hard burnt tiles. Generally where there are 
tramway lines, and in important streets, the distributing 
mains are laid on both sides of the roadway under the foot- 
paths, but in the less important streets they are on one side 
of the road only. The cables were supplied by Messrs. W. T. 
Glover & Co., Ltd., and are of their well-known diatriue 
paper-insulated type. 

The charges for the supply are as follows :— Lighting, 
6d. and 2d. per unit on the maximum demand (one hour) 
system ; power, 3d. and 13d. per unit, or a flat rate of 14d. 
per unit in the daytime, and 3d. during lighting hours. 

An important point in connection with a distribution 
undertaking such as this, is that there is no risk of an 
excessive cost of production in the early years, The charge 
for electric power in bulk to the Corporation is 3d. for the 
first hour of maximum demand for each day, and ‘825d. per 
unit for all further supply. The losses due to transformation 
and distribution appear principally in units at the lower 
charge, and similarly in the accumulators the losses are 
entirely low rate units. Although the maximum demand 
system is used, yet owing to the diversity factor, the total 
maximum load of the Corporation is, of course, less than the 
sum of each individual consumer's maximum demand during 
each quarter. Further, the accumulators reduce the Cor- 
‘poration’s maximum demand on the Power Co. In an 
undertaking of this nature the increase in the Corporation’s 
capital charges as the load increases will not be heavy. 

A few figures as to the results of 18 months’ working may 
be of interest. The consumers number about 90, and the 
connections have reached the equivalent of 5,258 8-c.P. lamps, 
including 28 H.P. in motors; and a further 596 lamps of 
8-C.P. equivalent have been applied for in addition. 

A noticeable point has been the even pressure, which has 
rendered the use of Nernst lamps very satisfactory, and it has 
thus been possible to compete successfully with incandescent 
gas lighting in the borough. 

The technical negotiations with the Power Co. were 
carried out by Mr. F. J. Warden-Stevens, of Westminster, 
who has acted as consulting engineer to the Corporation. 
Mr. T. H. M. Swinburne acted as clerk of works. The 
undertaking has been carried on for 18 months under the 
instructions of the consulting engineer, and the position of 
resident engineer is held by Mr. W. Fennell. 


TRAMWAY AND RAILWAY NOTES. 


(Concluded from page 1054.) 


Huddersfield.—At the meeting of the Huddersfield 
T.C. on the 20th inst, Mr. Ald. T. H. Moore and the Mayor 
criticised the action of the tramway employés in handing in their 
notices. Mr. Moore said that if the men had been advised by their 
union the strike would not have occurred. : 


Hythe (Kent).—The T.C. has taken the opinion of the 
Parliamentary agents concerning the legality of the offer of one of. 
the promoters of tramway schemes to pay a certain sum simply for 
the Council's consent to the application. The opinion is that the 
Council can only take the money for improvements and.street 
widenings carried out. | 


Liverpool-Southport Electric Railway.—The special 
motor carriage built by the Lancashire and Yorkshire Railway Co. 
to maintain a through service between Southport electric railway 
and the south end of Liverpool, over their own lines to Seaforth, 
and thence over the lines of the Overhead Railway, has now covered 
1,000 miles of journeys to and fro over the route. The tests have 
proved so satisfactory that single carriages of this description will 
shortly be put into service. These special cars have accommodation 
for both first and third-class passengers, and for smokers and non- 
smokers, having seats for sixty passengers. 


London.— UNDERGROUND ELECTRIC RAILWAYS.— A 
certain modification is proposed in the arrangements made between 
the B. of T. and the L.C.C. in 1904 on the subject of precautions 
against fire in underground electric railways. Since that time the 
chief officer of the Fire Brigade has had an opportunity of in- 
specting an underground line built in accordance with the require- 
ments of the B. of T. Asa result, the officer is of opinion that the 
minimum, requirements should be amended in certain respects, as 
regards the provision of fire hydrants, water and sand buckets, &c., : 
and extincteurs. + 

L.C.C.—On. Wednesday last week Col. Yorke, on behalf of the 
B. of T., inspected the length of tramway which has been con- 
structed from the Highgate Archway to the Archway Tavern to 
link up the tramway systems of the Middlesex and London County 
Councils. This short length of tramway has been constructed by 


' the L.C.C. on the overhead system, and will be leased to the Metro- 


politan Electric Tramways, Ltd., and worked by them in con- 
tinuation of the line from Whetstone to the Archway, which they 
already lease from the Middlesex County Council. The new line 
was opened for public traffic on Friday last. 


New York.—The Zimes New York correspondent states 
that August Belmont & Co. have purchased control of the Metro- 
politan Street Railway system from Mr. Thomas F. Ryan. The 
deal includes the purchase by Mr. Belmont and his associates of all 
the stocks and bonds of the Metropolitan Sccurities Co. and the 
Metropolitan Street Railway owned by Mr. Ryan and his associates. 
It will result in the absorption of the Metropolitan Street Railway 
system by the Interborough Rapid Transit Co., which already holds 
the lease of the elevated railway system and the working contract 
for the subway. In other words, Mr. Belmont and his associates 
gain an absolute monopoly of passenger transportation in Manhattan 
and the Bronx—underground, surface and overhead. Mr. Belmont 
now controls the greatest traction monopoly in the world. 


Walthamstow,—It was decided by the U.D.C. on 
Friday to apply to the B. of T. to extend the time fixed by the 
Walthamstow and District Light Railway Order, 1903, within 
which the light railways are to be completed, for a period of three. 
years. | 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton.—The T.C. has decided to apply~to the 
L.G.B. for a loan of £2,000 for connecting new telephone sub- 
scribers to existing spare plant, pending the settlement of the 
negotiations now in progress with the post office. 


Far-Eastern Cables.—4A banquet was recently given at 
Cologne by the German-Dutch Telegraph Co. to celebrate the open- 
ing to traffic of the company's cable between Menado, Yap, Guam 
and Shanghai. In addition to the directors of the company, there 
were also present representatives of the German and Dutch Govern- 
ments and of the allied concerns, the German Atlantic Telegraph 
Co., and the Nordenham cable factory, which made the cable in 
question. Staté Secretary Kraetke, who delivered the first speech, 
gave a review of the political development of the scheme, and 
mentioned that he frequently had occasion to report the progress 
made to the Kaiser, who took great interest in the work, as also 
did the Queen of Holland. The Dutch Minister Fock observed 
that the Queen had expressed high satisfaction at the success of 
the enterprise, and had authorised him to present to the president 
of the board of directors (Herr Miiller) the Commander's Cross of 
the Orange-Nassau Order. Herr Max von Guilleaume, in reply to 
kindly references to the work performed by the North German 
Marine Cable Works Co., of Nordenham, observed that he wished 
for further prosperity for the cable industry, with the prospect of 
the establishment of a German cable between the Fatherland and 
Bouth America. 


. Germany.—The Imperial telegraph system will be 
appreciably extended in the coming year. According to a recent 
official notice, 1,590 new telegraph offices are to be opened. With 
few exceptions, the places to be connected are small country ones, 
which will be served by telephone, and become telephone 
stations as well, but there are several important lines.. 


" Glasgow.—The National Telephone Co.’s switch-room 
plant at the Royal Exchange, which was destroyed by fire on 16th 
inst., was reopened on the 22nd, and it was expected that the service 
would be fully resumed at the beginning of this week. 


Italy.—As mentioned in this column last week, the: 
Minister of Posts and Telegraphs was act vely engaged in the pur- 
chase of the telephone lines at present worked by private contract. 
A special commission is at present calculating the value of the 
various lines as a basis for purchase. The Société Générale 
Italienne des Telephones and the Société des Telephones de la Haute 
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Italie are to renounce their rights at the end of a year, and to accept 
a sum based on the returns for the remaining years of the conces- 
sion. By the purchase, the Government will appropriate :— The 
15 city services of the Association Générale Italienne des Télé- 
phones ; the nine intercommunal lines of the same society ; the nine 
city services of the Société des Téléphones de la Haute Italie; and 
the six intercommunal lines of the same compauy. 


Leeward Islands.—The Acting Colonial Secretary of 
the Leeward Islands, in a recent report, states that the subsidies 
paid to the West:India and Panama Telegraph Co. amount to 
£1,400 per annum, of which Antigua pays £500; St. Kitt’s Nevis, 
£500; and Dominica, £400. There is no telegraphic communica- 
tion with either Montserrat orthe Virgin Islands. There are tele- 
phone services in the presidencies of Antigua, St. Kitt's and 
Dominica. In Antigua there are 150 instruments in use and 260 
miles of wire; in St. Kitt's, 87 instruments and 253 miles of wire ; 
in Dominica, 92 instruments and 280 miles of wire. In Antigua, 
reccipts in 1904 amounted to £746, and expenditure to £711; in 
.St. Kitt's, receipts £408, expenditure £456; and in Dominica, 
receipts £306, expenditure £1,396. This is the first occasion on 
which a surplus has been shown on the working of the Antigua 
' telephone service. The expenditure in Dominica is somewhat 
large, owing to the extension of the system to the country districts. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED, 
Trinidad-Demerara (No. 1.) ee . Aug. 26, 1901 ee . 
Dominica-Martinique .. .. May 7, 1902.. $ 
Bt. Lucia-Martinique .. ss .. May 7, 1902.. 
Reissa-Issa (Yemen) Camaran .. Oct. 1902 .. 
Cayenne-Pinheiro " xs as . Aug. 18, 1902.. . 
Tarifa-Tangier .. ae E - . Jan. 18, 1904 .. " 
Closed [iere erc E i . Feb.7, 1901.. 

Port Arthur-Chifu ee . . Mar. 7, 1904 [E 
Jamaica-Colon .. - ae es . Jan. 5, 1906.. s 
Cadiz-Tenerif -- m , . July 20, 1905 .. 
Puerto Plata-Martinique . Oct. 80, 1905.. 

LANDLINES, 

Puerto-Barrios ee ee ee ee ee Aug. 98, 1909 os e. 
Kertch-Soutehoum ee ee ee ee ee Be t. 27, 1904 LE J ee 
Communication with Brazil via Galveston ^ .. y 18, 1905.. 


Venezuela Cable Dispute.—The Morning Post Wash- 
ington correspondent states that the Franco-Venezuelan dispute is 
rapidly becoming a farce, but at the same time it is a fine object 
lesson in the efficacy of the Monroe doctrine in protecting South 
American dictators from European wrath. France, he says, hivted 
to the Washington Government that she would like to make an 
“Omelette 4 la Castro.” The Washington Government said, in sub- 
stance, that it had no objection if, in making the omelette, France 
would break no eggs! 

A Reuter message states, according to a Herald Caracas telegram, 
that President Castro, on 13th inst., withdrew not only the objec- 
tionable phrase in the Venezuelan counter protest to which France 
objected, but the entire Venezuelan protest, thus rendering possible 
a settlement of the dispute with France. 


= 


Wireless Telegraphy.—The Standard New York cor- 
respondent reports that the North German liner Bremen received 
wireless messages from Nantucket when she was 631 miles castward, 
which continued until she was 319 miles eastward. From that point 
messages were incoherent until within 30 miles of the position of 
the sunken lightship. The Bremen's inquiries regarding the inco- 
herency of the messages were answered by foul language, suggest- 
ing the intervention of some rival agency, which the officers of the 
Bremen declare they will further inquire into. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.— January 6th. Six tramcar top-deck covers 
for the Corporation. Sce “ Official Notices” to-day. 


Croydon.—January 9th. The Guardians are inviting 
tenders for electric fire alarms at the Infirmary. Specifications, &c., 
from Mr. Henry Berney, architect, 104, George Street, Croydon 
(deposit, £3 3s.). 


Grimsby.—January 5th. 500-kKw. engine and dynamo, 
boiler, switchboard, and other plant and cables for Corporation 
electricity department. See ''Official Notices " December 8th. 


Islington.—January 1st. Suggestions for purification 
of water are invited by the D.C. electricity department. Sec 
* Official Notices" December 8th. 


Marylebone.—January 10th. House service fuse boxes, 
also stores, for the Borough Council. See two “ Official Notices ” 
December 22nd, 


- 


Pontypridd.— January 1st. Cable conduits for the 
UJD.C. See “ Official Notices" December 22nd. 


Pontypridd.—January 15th. Eight double-deck tram- 
cars for the U.D.C. See “ Official Notices " December 32nd. 


St, Pancras,—January 9th. Arc lamps, columns and 
cradles for the B.C. See “ Official Notices" December 22nd. 


Southend-on-Sea,—January 25th. One 500-Kw. steam 
dynamo for the Corporation. See “Official Notices”. December 
32nd. 


CLOSED. 


Glasgow.—Messrs. Malcolm & Allen have received the 


contract for the electric lighting of Pollokshields Library, their 


offer amounting to £179 18s. 6d. 

The sub-committee on works of the Electricity Committee, 
having considered the tenders received for providing and erecting 
(1) three sets of turbine-driven generators for Port Dundas and 
Bt. Andrew's Cross stations; (2) nine motor-generators and acces- 
sories for sub-stations ; and (3) high tension and low tension switch- 
boards and instruments for sub-stations, agreed to recommend the 
acceptance of the following offers:— 


Willans & Robinson, Ltd., for the turbine-driven generators £43,717 0 0 
British Westinghouse Co., Ltd., to the extent of seven sets 

of motor-generators and double-balancing attachments.. 17850 0 0 
Bruce Peebles & Co., Ltd., to the extent of two sets of motor- 

generators and double-balancing attachments .. - 5,000 0 0 
British Westinghouse Co., Ltd., for high-tension switch- ~ 

boards and instruments .. T i ER s x 867 11 0 
Ferranti, Ltd., for low-tension switchboards es 1,398 0 0 


The total amount of these offers is £68,832 11s. 


The Tramways Committee has recommended for acceptance the 
following offers :— 
Scrap lead.— William Stevenson & Co. ; 
D.C.C. wire.—The London Electric Wire Co. 
Oilskin suits.—Lewia's. 
Bprings.—L. Stearn & Co., and George Turton Platts & Co. 
Electric lift for Coplawhill ear works.— Turner, Atherton & Co. 
1,000 13-mm. carbons for arc lamps. — Siemens Bros, & Co. ] 


The contract for the boilers required in connection with the 
extensions of the electricity works at Port Dundas and St.'Andrew's 
Cross stations was the subject. of a spirited discussion at the T.C. 
The Committee, by a majority, recommended the acceptance of the 
offer of Messrs. Babcock & Wilcox, Ltd., for ten boilers, at £16,716. 
An amendment was that nine of the boilers be given to Babcock 
and Wilcox, and one boiler to the Stirling Boiler Co. Mr. Willock, 
the convener, in moving the approval of the minute, said that the 
contract had been carefully looked into, and although it appeared 
at first sight that the difference between the two offers was £2,000, 
after taking into account the extra cost of crection, and the extra 
cost necessary to equalise the amount of material offered in both 
cases, the difference between the two offers amounted to £629, 
which, spread over ten boilers, was really.a very small amount per 
boiler. The department had already twenty boilers of the Babcock 
and Wilcox design and they had given every satisfaction. They 
were, naturally, anxious to continue with those if the price was 
any way reasonable, so as to have the advantage of the various 
economies which arose from uniformity of plant in the boiler 
house. Their cngincer had estimated that there would be a saving 
of something like £210 per annum in fuel and repairs on the extra 
capital expenditure of £629. ‘They were, therefore, òf opinion 
that they were really accepting the lowest offer. Although material 
had risen in price since they last bought boilers, the quotation now 
recommended for acceptance was lower than the price last paid by 

he department to Messrs. Babcock & Wilcox for boilers. Mr. Alston 
moved that the minute be remitted back to have expert opinion on 
the boilers. Bailie R. S. Brown, in seconding, said he had consulted 
several eminent boiler makers, and tlfeir opinion was that the 
Stirling boiler was the better of the two. Mr. Wallace said that 
if they laid down the doctrine that only one firm could supply 
boilers to the Corporation they would greatly restrict competition. 
The Stirling boiler was considered in America to be one of the 


"best boilers in the world. He denied that there would be any 


such saving with the Babcock & Wilcox boilers as Mr. Willock had 


suggested. He had estimated that they would save £70 a year on 


the ten boilers. That was very fino figuring. The Stirling Co. 
were prepared to guarantee that the boiler would come up to the 
standard laid down. on the specification, and also to build in the 
boilers at the same price as the Babcock & Wilcox Co. Ultimately 
the minutes were sent back to the Electricity Committee for 
further consideration. | 


IHford,—The U.D.C. has accepted the tender of Messrs. 
Johnson & Phillips, Ltd., for the supply of feeder cable, boxes, &c., 
at £1,689. 


Tndia.—Jndian = Engineering states that the tender of 
Messrs. T. E. Thomson & Co., of Calcutta, for the supply of electric 
fans and lighting equipment to the new Howrah station of the E.I. 
Railway has been accepted, the price being Es. 20,000. 


London.—SovTrHwARK.—The B.C. has accepted the 


tender of Messrs. Hammond & Champness, at £57 10s., for electric 
fittings for the stables. There were 12 tenders, ranging from that 
accepted to £123 11e, 5d. | 
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Leyton.—The U.D.C. has provisionally accepted the fol- 
lowing tenders:— 

Stirling Boiler Co.— T wo boilers, with superheaters. 

Tudor Accumulator Co.—-Storage battery. 

prae Electrical Engineering Co. —T wo engines, with Mirrlees- Watson'scon 
enser. 

Midland Engineering Co.—Condenser water cooling-tower. 

Mr. Boby.—Feed water heater and purifier. 

Lancashire Dynamo & Motor Co., Ltd.—Reversible booster and motor transe 
former balancer with connecting apparatus. 

Thermit, Ltd.— Welding and bonding tramway rails. 

Troas Curtis & Co.—Installation of electric light at Lea Bridge branch 
ibrary. . 


Salford.—The Education Committee has accepted the 
tender of Mr. F. M. Burley, of Blackpool, for installing the electric 
light in the Secondary School and Pupil Teachers’ Centre, at 
£168 17s. 6d. 


Walthamstow.—The U.D.C. has placed an order with 


Messrs. Connolly Bros., for calles for wiring schools. 


Warrington.—The Electricity and Tramways Committee 
has accepted the tender of Messrs. W. Rouse & Son, of Heckmond- 
wike, for.four car-top covers, at £280. 


FORTHCOMING EVENTS. 


Thursday, January 4th.—Rugby Engineering Society. Mr, F. R. Clough on 
“The Conversion of Mechanical into Electrical Energy." 


At 8.15 p.m. Röntgen Society, at 20, Hanover Square. Presidential 

Address by Prof. F. Soddy on ‘The Present Position of Radio- 
Activity." 

Saturday, January 6th.—I.E.E. (Manchester Students). Visit to the Chloride 
Electrica] Btorage Co.'s Works. 

Tuesday, January 9th.—At 8 p.m. I.E.E. (Glasgow). Meeting. 

Wednesday, ai a 10th.—At 8 p.m. Association of Engineers-in-Charge- 
Mr. F. Crawter on “Storage Batteries and their Application to 
Public Institutions.” 


Tramways and Light Railways Association. Mr. A. L. C. Fell **On 
Brakes.” 


Friday, January 12th.—At 7.30 p.m. LE.E. (Manchester Students). Mr. J.C. 
. Ward on “ The Electrical Equipment of Automobiles." 


At 8 p.m. I.C.E. (Students). “The Theory of Machines” by Prof. 
J. D. Cormack, 


ay 


NOTES. 


ae ee 


A Prosperous New Year.—The ELECTRICAL Review 
desires to wish all of its friends everywhere a time of great pros- 
perity during the coming year. May there be unprecedented progress 
in every department of British electrical industry at home and 
abroad ! - l 


The Electrical Trades Benevolent Institution.— 
In a recent issue we made brief reference to this new effort of the 
Nation& Electrical Manufacturers’ Association. 1t may interest 
our readers if we give a short summary of the rules of the Institu- 
tion, so that its objects may be better understood. 

The Institution will be supported by donations, annual subscrip- 
tions and bequests. Its object is to grant pensions and to dispense 
temporary relief to deserving and necessitous persons, who are, or 
have been, engaged in the electrical trade in the United Kingdom, 
or to their widows and families. Applicants must have been sub- 
scribers for at least five ycars, and have been engaged in the elec- 
trical trade, and must not be less than 50 years of age, unless it 
shall be proved to the satisfaction of the Committee that although 
less than that age they are incapacitated from earning a living by 
reason of mental or bodily infirmity : or widows of subscribers who 
are in necessitous circumstances during widowhood. 

The Committee may make immediate grants of money to relieve 
temporary or urgent necessity, or amongst the children or widows 
of those who are, or have been, engaged in the trade; but no grant 
shall excecd the sum of £20. 

The affairs of the Institution will be managed by trustees and a 
Committee of not more than 30 (five to form a quorum), to be 
elected by the donors and subscribers at the annual general meeting. 
One-third of the Committee are to retire each year in rotation, but 
they shall be eligible for re-election. 

A general mecting of donors and subscribers is to be held annually 
in the month of March or April, at which the general business of 
the Institution will be transacted. No member whose subscription 
is in arrear shall be eligible to vote. 

The amount and term of an annuity shall be determined by the 
Committee. 

Subject to the rules providing for appointment otherwise than 
by election, all pensioners shall be elected by the votes of donors 
and subscribers to the Society immediately after the annual general 
meeting in each year. 

Upon the death of any pensioner the Committee may grant any 
sum not exceeding £7 for or towards funeral expenses. 

Upon the death of a pensioner leaving any child or children who 
were dependent upon him or her, and who are unprovided for or 


insufficiently provided for, an annuity of such amount as may from. 


time to time be determined, not exceeding £6 per annum, may be 
granted by the Committee to each such child, to continue until he 
or she attains the age of 14 years, or for any less period, but so, 


nevertheless, that the total amount of the annuities payable under 
this rule to the children of any one pensioner at any one timo shall 


. never exceed the annual sum of £50. 


A single payment of £1,000 shall entitle the donor to found and 
name a permanent ponsion of £40 per annum with the nomination 
without ballot, during his lifetime. The nominees of special pen- 
sions must in all cases be eligible under and subject to the existing 
rules of the Institution. 


Only subscribers and, donors to the funds shall be ontitled to. 


attend and vote at general and extraordinary general meetings. 

Donations on behalf of a firm, corporation or association shall 
entitle them to one vote for every £1 given, or donations of £100 
shall entitle them to nominate a Governor for 10 years, with 10 
votes per annum. 

Donors contributing £100 in one payment shall be Life Governors, 
and shall be entitled to 10 votes each year. | 

There are, of course, many details in the rules for which we are 
not able to spare space, but anyone who feels particular interest 
in the matter could doubtless obtain a complete copy by communi- 
cating with Mr. Walter Davenport, the Association's secretary, at 
Ridler Place, Holland Street, Blackfriars. 


A Short Caused by a Balloon.—lIt is reported from 
Vienna that a short circuit was caused by a balloon on the evening 
of December 7th in the village of Ziste!, not far from the paper 
and celluloid works at Potoshmuhle and Krummau. It appears 
from Austrian accounts that the occupants of the balloon brought 
the latter nearly to the ground, and the peasants who caught the 
anchor rope were requested to post a correspondence card. The 
card having been handed over, the balloon was released, but at 
first it did not rise any higher, and in the darkness the seronauts 
did not appear to notice the overhead electrical conductors carry- 
ing current at 15,000 volts from the generating station of Messrs. 
Ignaz Spiro & Sons. The anchor rope caught the lightning con- 
ductor wire, which was thrown down on to the high-pressure mains, 
and in a moment a heavy short circuit took place. A further 
result of the “ fireworks ” was experienced by the before-mentioned 
paper and celluloid works being deprived of power for working the 
machinery, the interruption in the supply extending over five 
hours. Inthe meantime tbe balloon had risen and passed away. 
The occupants of the balloon, as shown by the postcard, were 
members of the Augsburg Aeronautical Club, which, it is stated, is 
to be made responsible for the expenses of the interruption in 
working. 


Water-power in Switzerland.—The Swiss Federal 
Council has approached the long-debated question of the conserva- 
tion of the national supplies of water-power iu & form that was 
entirely unexpected. Desirous of having ample water power for 
the production of electrical energy forthe projected working of the 
railways by electric traction, the Federal Council has prepared a 
scheme which contemplates the “prohibition of the export of 
national water powers,” or in other words, the stoppage of the 
electrical transmission of power over the frontier. The preamble 
of the scheme does not suggest an absolute prohibition once and for 
all time, but rather that the utilisation of Swiss water powers 
should be assured for the interests of the country and the popula- 
tion. Thus in so far as the power is not required in the country, 
it will. be available for use in neighbouring lands, but where 
needed in Switzerland it should be at the disporal of the native 
population. In subjecting to the approval of the Federal Council 
proposals for the utilisation in other countries of the product of 
Swiss water power, the scheme foresees the possession of a weapon. 
for fighting the competition of foreign industries favoured with 
lower wages and more satisfactory conditions of sale. The legis- 
lative project scems, to some extent, to be aiwed at Germany, and 
in this connection a Basle newspaper asks what would happen if 
Germany were to retaliate by placing an embargo on the export of 
coal to Switzerland. The answer, which is not given by the Swiss 
newspaper, is that the French coal producers would be glad and 
willing to increase their exports. to Switzerland. But suppose 
Germany were to forbid the transmission (export) of electrical 
energy from Rheinfelden and Lauffenburg across the frontier into 
Switzerland ? This problem has apparently not yct been taken into 
account, and it is really a question whether the present scheme has 
been brought forward with the serious belief that it will be 
approved by a majority of the legislators and the population of 
Switzerland. 


Welding with Acetylene Gas.—Engineer Memmo 
publishes in the Bulletin of Italian Engineers and Architects. a 
praiseworthy article on the welding of metals with acetylene gas. 
The employment of acctylene for the generation of heat is of very 
recent date, and shows great promise of entering successfully into 
the field of practical work. Acetylene can, in a small space, 
produce most powerful effects by extremely simple means, and 
should be used in the future in place of the hydrogen tlame. 

With the oxyhydrogen flame it is usual to calculate a weight of 
89°6 grammes per cubic metre, and a resulting heat during com- 
bustion of about 3,090 calories. A cubic metre of acetylene gas 
weighs about 1,165 grammes, developing in combustion over 14,000 
calories. The theoretical proportions required to assure complete 
combustion are 24 volumes of oxygen per volume of acetylene. The 
flame has a centre of azure blue surrounded by an intensely heated, 
almost colourless, zone. The temperature of combustion is very 
difficult to determine on account of the extremely rapid diffusion 
of the heat; the most recent experiments place it at 3,800° to 
4,000° C., as against 2,500° to 3,500° for the hydrogen flame. The 
jet becomes brilliantly luminous whenever the acetylene gas 1s in 
excess of the proportion of oxygen, and this gives sufficient 
indication to the operator to enable him to determine practically 
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the proportions necessary to give the best effect, by slowly 
increasing the oxygen until the outer sheath of the flame becomes 
practically colourless. 

The cost of acetylene gas is given at 14 lire per cubic metre, and 
3 lire per cubic metre for oxygen; this, in the proportions used for 
welding, works out to 2°6 lire, or, approximately, 87s. per 
1,000 cb. ft. On this basis the cost for ordinary work would come 
out at about 6d. per hour. 

The first mixing tubes employed consisted of the usual simple 
arrangements, but the results were imperfect. Experiments were 
then tried by passing the two gases through a single tube, con- 
faining diaphragms of porous material, before the nozzle was 
reached. Again the result was unsatisfactory, on account of 
frequent stops necessary to change these diaphragms, and the 
liability of gas taking small fragments of the porous material with 
it, and thus blocking the nozzle. Recently the plan has been adopted 
of passing the two gases through several extremely fine tubes, con- 
tained in one large tube, beyond the T piece connected to the 
separate holders, and this has afforded excellent results, when 
working with an initial pressure equivalent to 1 or 14 metres of 
water. 

When intending to use this apparatus, rubber tubes are connected 
between the receptacles containing the oxygen and the acetylene, 
both of which must be provided with pressure regulators, and on 
the acetylene tube there should also be provided a non-return valve, so 
that under no circumstances can the greater pressure of the oxygen 
gas cause it to invade and become mixed with the acetylene in the 
generator or bolder of the latter; such a mixture might be 
extremely dangerous. The spear-like flame should have a diameter 
of 3 to 4 millimetres, and a length of 10 to 15 millimetres. 

It there is too much acetylene, there will be a luminous white 
sheath due to the free carbon. With an excess of oxygen, the 
flame becomes too clear, and there is the probability of frequent 
extinction of the flame. 

With care in the quantitative adjustment of the gases, an 
extremely neat weld can be effected in about one-fourth of the 
usual time. Experiments made on welded steel show that the 
results are as stroug as those obtained by electrical welding. 

Examples are given of practical work done in repairing boiler 
plates by welding in new portions, and in repairing a vulcanising 
machine worked at a pressure of 5 atmospheres. Other important 
work, for which it is indicated that the tame may be extremely 
useful, is the welding up of a system of tram rails. The high tem- 
perature effects the fusion of platinum and all the other more 
refractory metals. Whilst approaching the high temperature of the 
electric arc, acetylene admits simple means for the regulation of the 
working 1emperature. j 

The Rusting of Iron.—The Journal of the Chemical 


Society issued in October last, includes a paper on the above subject 


by Prof. Dunstan, Dr. Jowett and Mr. Goulding. 'The paper. 


contains a full account of some investigations begun by Prof. 
Dunstan several years ago, first mentioned in a lecture delivered 
by him before the Royal Artillery Institution at Woolwich in 
1898, and afterwards briefly referred to in the Proceedings of the 
Chemical Society during the year 1903. The results of the 
research completely upset the favourite view as to the cause of the 
rustiug of iron, and are therefore of considerable importance to all 
engineers. Based on some experiments carried out by Crace 
Calvert a good many years ago, and fortified by the approval of 
Prof. Crum Brown, most of [our text-books have stated that iron 
rusts in damp air only in presence of carbon dioxide, otherwise 
called carbonic acid gas, the latter body: being a necessary re-agent in 
order that the liquid water permanently in contact with, or 
temporarily condensing upon, the metal might become acid, and 
might dissolve the iron just as aqueous hydrochloric acid does. 
Hence we have always imagined that three separate substances 
must approach a piece of iron simultaneously before it can he 
oxidised, viz., oxygen, liquid water and carbon dioxide; and it bas, 
therefore, followed from this, that any arrangement capable of 
keeping one of these matcrials at a distance, should be competent 
to preserve the metal from corrosion. "This idea has, indeed, been 
apparently borne out by the manner in which iron can be prevented 
from rusting if moisture, or the condensation of water vapour upon 
it, is avoided ; and by the fact that articles kept in contact with 
slaked or preferably quicklime in powder (an absorbent of carbon 
: dioxide) remain bright. 

It now appears, however, that the presence of carbon dioxide is 
not necessary during the process of rusting, but only that of oxygen 
and liquid water. In contact with dry oxygen or carbon dioxide, 
- or a mixture thercof, iron does not rust; nor does it, if the gases are 
moist, provided always that condensation does not occur. The 


actual method whereby ordinary rust is formed, appears to involve | 


the temporary production of hydrogen peroxide, thus, Fe + Og + 
H:0 = FeO + HO, Half the bydrozeu peroxide reacts with the 
ferrous oxide to yield “rust,” ea body having the formula 
Fe.O,(OH); while the other half acts upon a fresh quantity of iron 
in the same fashion as the mixture of oxygen and water. Alkalis 
and alkaline salts, such as sodium, potassium and ammonium 
carbonate, calcium hydroxide (slaked lime), ammonia, &c., prevent 
rusting, not because they withdraw the carbon dioxide from the 
sphere of action, but because their presence leads to the establish- 
ment of conditions in which the production of hydrogen peroxide 
is inhibited. When zinc “ rusts,” the presence of hydrogen peroxide 
can be detected, but that is not possible in the case of iron. 
Rustiny may be somewhat assisted or hastened by the carbon 
dioxide of the air, but the quantity at hand is so small that the gas 
can only play a small and subordinate part in the process. The 
rusting of pure iron is not an electrolytic phenomenon, and no 
hydrogen is set free. 


Load Factor and Operating Costs.—The generation 
of electrical energy entails several considerations which are some- 
what peculiar to the industry itself. One of these is the question 
of load factor. A proper study of the effect of load factor in any 
individual plant is indispensable if the commercial value of the 
concern is to be a maximum. The whole matter resolves itself into 
an effort to flatten the load curve. Several means have been 
adopted towards this end, all more or less successful. Various 
systems of charging have been originated in order to discourage 
load during the peak hours and encourage the use of current during 
times of slackness. It must be remembered, however, that for every 
area there isa certain maximum load factor which no amount of 
juggling will improve. Further improvement can only take place 
by so arranging the plant as to generate with the greatest economy. 
The much-discussed battery here steps in. Of course, the efficacy 
of the battery is often limited by its smallness, and because a small 
battery does not give the result that its installation promised, it is 
often assumed that the principle is not so good as its supporters 
would have it, when, as a matter of fact, a larger battery would have 
made all the difference. A battery, moreover, in addition to its 
usefulness as a flat-iron, provides a certain amount of insurance 
against collapse of supply, and in all cases the amount of latitude 
in the operation of the plant which results from its use has a benc- 
ficial effect, by no means negligible, on tho staff itself. 

There are probably several concerns in the United Kingdom 


. whose generating plant is installed in two or more stations. The 


advantages that very often accrue from operating these stations in 
conjunction, where possible, with a view to economy of running is 
well brought out by Mr. L. P. Crecelius in a recent paper read 
before the American Railway Mechanical and Electrical Association 
at Philadelphia. He mentions a large light railway system—the 
United Railways Co. of St. Louis—running two plants of 13,950 xw. 
and 7,000 xw. capacity and two smaller ones. The bus-bars of the 
larger stations were coupled to the smaller ones by means of trunk 
mains of sufficient section to carry the load of these smaller works 
during the hours of light load, allowing for a reasonable loss of 
pressure. Heavier loads were negotiated by running up tbe smaller 
stations on to the bus-bars as required, so keeping constant load in 
the main centres for a longer period of the day, the efficient running 
of the smaller plants being a subsidiary consideration. The result has 
been a saving of £36 per day on the total cost of operation with a 
load factor in the larger stations of 57/7 per cent., as compared with 
50:23 per cent. when running isolated. The article is illustrated by 
curves obtained from the plant, and the use of the battery in 
levelling the load is demonstrated. 


London and Brighton Motor Way.—This scheme, of 
which particulars have been published, includes the establishment 
of a generating station for the supply of electrical energy on the 
banks of the River Wandle, near Waddon Mills, Croydon. 


Electric Power: A Royal Commission ? — The 
Morning Post says that in view of the magnitude of the issnes 
involved in the schemes of,the London County Council and private 
companies for the supply and distribution of electric power in the 
Metropolis and over a large area outside, it is anticipated that one 
of the carly administrative acts of the new Government, will be to 
recommend the appointment of a Royal Commission to consider 
and report on this important question. 


Glasgow and West of Scotland Technical College. 
—The new technical college, which has been erected at a cost of 
over £200,000, was formally opened on Thursday last week by 
Captain Sinclair, M.P., Secretary for Scotland. The college is 
the oldest in the kingdom, and with its new buildings the largest 
in Great Britain. The electrical engineering staff consiste of :— 
Prof. M. Maclean, M.A., D.Sc., F.R.S.E., M.I.E.E.; J. Kirkwood, 
B.Sc., A.G.T.C. ; R. B. Burrowes; Andrew N. Aikman, A.G.T.C. ; 
Wm. Allan; Thos. Hetherington; W. B. Hird, B.A.; J. J. 
Hunter Johnstone, M.A., A.M.LE.E.; John M. Hossack. 


Our American Contemporaries.—The McGraw Pub- 
lishing Co., of. New York, announces that from January 1st, 1906, the 
Electrical World and Engineer. (weekly) and the  4merteaun 
Electrician (monthly) will be consolidated under the name of the 
Electrical. World, Those who still desire a monthly paper: will 
receive the first issue of cach month. 


L.C.C. Car Speeds.—On 20th inst. a London County 


Council tramcar driver was summoned at Greenwich for exceeding 


the speed of twelve "miles an hour between Canal)Bridge and the ~ 


Greenwich borough boundary. It was said that he covered 220 
yards in twenty-six seconds, which was at the rate of over 17 miles 
an hour. The defendant said be had been driving only a fortnight, 
and did not know the speed. Mr. Baggallay said it was a dangerous 
rate, and fined the defendant £3 and 2s. costs. 


Appointments Vacant.—Junior technical assistant. for 
Northampton Institute electrical engineering department; engineer 
fitter for the Camberwell Infirmary (45s.); station and mains super- 
intendents for the Calcutta Electric Supply Corporation, Ltd. 


Will.—Sir H. C. Fischer, late Controller of the Telegraph 
Department, who died on November 30th, left estate of the gross 
value of £50,061 1s. 2d. 


Electric Shock Fatality.—It is reported that Alexander 
Melville, à young engineer, took hold of a high tension switch at 
a Glasgow electric power station on Wednesday, thinking the 
current had been cut off, and received a 6,500-volt shock, killiny 
him instantly. 
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OUR PERSONAL COLUMN. 


(The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted, as to their movements. | 


—— 


Central Station Engineers.—On 22nd inst. Mr. G. 
CHARLTON, managing engineer of the Kidderminster and District 
Electric Lighting and. Traction Co., Ltd., was the recipient of a 
handsome smoker’s cabinet and accessories as a token of the esteem 
in which he has been held by the staff and employés. Mr. J. E. 
Cowderoy made the presentation, and thanked Mr. Charlton for 
the very kind consideration he had shown the employés during his 
time with thcm, and assured bim that Mr. Arthur Charlton, his 
brother, would reecive the same loyal support as had been given 
him. Messrs. Steadman and Titcumb bore out these remarks. 
After the presentation Mr. Charlton invited the staff to supper at 
his residence. Mr. G. Charlton leaves Kidderminster on January 
lst to take up a similar appointment at Merthyr Tydfil, and Mr. 
Arthur Charlton, of the Lcicester Corporation electricity works, 
will suceced him. j 

Mr. J. E. EDMUNDSSON has resigned the position of manager of 
the Scarborough Tramways Co., and has been appointed resident 
engineer to the electric lighting works in Grantham and Stamford: 
Mr. Edmundson is also to be responsible locally for constructional 
work in Scarborough. Mr. W. E. NicoLL, secretary to the Tram- 
ways Co., has been appointed manager at Scarborough. 


` i 

Tramway Officials, —lhe Tramways Committee of 

Bolton T.C. has appointed Mr. Jons Bamwanp as assistant traffic 

mahager, ata salary of £160 per annum, rising by £10 a year to 
£200. l 


General.—Mr. D. G. SUTHERLAND, who for the last five 
years has held the post of chief engincer of Messrs. Bruce 
Peebles & Co.’s contract department, resigns his position at 
the end of December to become partner in the old established firm 
of engineers, Messrs. Mitchell Graham & Son, 46, Buccleuch Street, 
Edinburgh. Electrical and mechanical engineers are invited to 
forward lists and catalogues to him at that address. 

Mr. ALAN R. FENN has left the Lancashire Electric Power Co. 
and taken up a position on the sales staff of the Key Engineering 
Co., Ltd., of Manchester. i 

Mr. T. L. Reep Coorer, M.I.Mech.E., M.LE. & S, is leaving 
Glasgow in order to take up the general commercial managership 
of the Johnson-Lundell Electric 'Traction Co., Ltd., at their works, 
Southall, Middlesex, on January 1st, 1906. He has resigned the 
post of manager of Messrs. J. H. Holmes & Co.’s business in Scot- 
land, which he has held for more than 10 years. 

As we go to press various reports are in circulation stating that 
Mr. C. T. Yznxzs is in a very critical condition. 


Obituary.—Electric tramway men throughout the world 
will learn with regret of the serious loss their class has sustained 
in the sudden death of one of the most: noted tramway managers of 
this country-—Mr. CHARLES REviLL BELLAMY, A M.I.C.E., the city 
lighting engineer and general manager of the Liverpool Corporation 
Tramways. Death occurred on Saturday last, a few minutes before 
midnight, at his residence, Camden Lodge, Edge Lane, Liverpool. 
According to evidence given at the inquest on Tuesday, Mr. Bellamy 
on December 12th, in trying to avoid stepping upon a rope lying on 
some steps leading into the basement of his house, fell, spraining 
his ankle and injuring the calf of his leg. He kept to his room, 
and seemed to be progressing satisfactorily, but suddenly 
collapsed on Saturday night. A post-mortem examination 
showed that death was due to the clotting of an artery from 
the heart to the lunga, accelerated by the injury to the leg. 
A verdict of “Accidental death” was returned. Mr. Bellamy 
was related to Sir George Livesey, chairman of the South Metro- 
politan Gas Co., and received an early training under Sir George, 
who was then-engineer-in-chief of the company. In 1877 Mr. 
Bellamy was appointed chief engineer of the Norwich station of 
the British Gas Light Co. In 1882 he removed to Liverpool to 
become assistant gas and meter inspector. In 1894 he was 
appointed superintendent of the lighting department at Liverpool, 
and in the following year became city lighting engineer. Mr. 
Bellamy's services to the city in connection with the lighting 
department have been somewhat eclipsed by his services in 
connection with the change from the old horse tramways 
to the now extensive electric tramways in Liverpool The 
electric car system was inaugurated in November, 1898, 
and in December of that year, owing to the break- 
down in health of the then manager, Mr. J. O'Neill, Mr. 
Bellamy was appointed acting manager of the tramways. In 
January, 1899, the Tramways Committee appointed him manager 
of the tramways department. 'The extensive developments of the 
clectric tramways in Liverpool, which left the city at the close 
of 1904 with a capital expenditure on tramways account of 
£1,916,257 14s. 11d.; with 103 miles of tramway track; with a 
stock of 494 electric cars; with a total revenue in 1904 of 
£557,888 13s. 10d., and with a gross profit of £190,043 12s. 8d., 
were carried out under Mr. Bellamy's personal superintendence, as 
were als) the important duties of organising the working, and of 
introducing improvements in the later working, and advantages 
affecting the large staff of employés, which. now number 2,300. Mr. 
Bellamy was 49 years of age, and haa left a widow and a family of 
seven children, one of his sons, Mr. L. C. F. Bellamy, being general 
nssistant in the tramways office. A touching cireumstance in connec- 
tion with Mr, Bellamy's death is that he had had prepared a special 


“ service" Christmas card which was issued on Sunday, thanking 
the numerous employés on the completion of the seventh year of 
his control of the Liverpool tramways, for the assistance which 
each one had given in building up and maintaining the great 
business with which they were connected. 


NEW COMPANIES REGISTERED. 


Buenos Ayres Grand National and La Capital Tramways 
Joint Committee, Ltd. (86.923).---This company was registered on December 20th, 
with a capital of 21,000 in £1 shares, to acquire and hold tor an estate equivalent 
to fee simple, or on lease or tenancy or otherwise, any lands, buildings and 
property in the Argentine Republic, to erect workshops, repairing and stabling 
sheds, buildings, plant and appurtenances, to control the use, administration 
and maintenance of sneh workshops, &c., to adopt agreements (1) between La 
Capital ‘Tramways Co., Ltd., of the tirst part, the Buenos Ayres Grand National 
Tramways Co., Ltd., of the second part, La Capital Traction and Electric Co., 
Buenos Apres, Ltd., of the third part, and F. Thursby, for this company, of 
the fourth part; and (2) with La Capital Tramways Co., Ltd., of the first part, 
F. H. Jackson and W. Trotter of the second part, the said W. Trotter and R. 
Fleming of the third part, La Capital ‘Traction and Electric Co., Buenos Ayres, 
Ltd., of the fourth part, the Buenos Ayres Grand National Tramways Co., Ltd, 
oí the fifth part, and the said F. Thursby, for this company, of the sixth part, 
to acquire and carry out concessions for tramways, railways and other publie 
works, to construct, equip and work tramways, and to carry on the business of 
trainway, railway and omnibus proprietors, carriers, electrical engineers and 
contractors, construction of power houses, dynanios, engines, batteries, lamps, 
motors, converters, meters and other electrical plant, suppliers of electricity 
for light, heat, and power, &c. The subscribers (each with one share) are : — 
J. I. Courtenay, 1, Essex Court, Temple, E.C., barrister; €. M. Rose, 3, ''hrote 
morton Avenue, E.C., barrister; W. A. Paine, 14, 8t. Helen's Place, E.C., 
solicitor; H. M. Cohen, 14, St. Helen's Place, E.C., solicitor; T. F. Thomson, 
62, London Wall, E.C., civil engineer; A. $. Jecks, 24, Austin Friars, B.C. 
solicitor; F. ‘Thursby, 62, London Wall, E.C., charter secretary; H. W. 
Johnson, 24, Austin Friars, E.C., solicitor. No initial publie issue. The 
number of directors is not to be less than three nor more than five. The 
Buenos Ayres Grand National Framways Co., Ltd., and La Capital Tramways 
Co., Ltd., nay each appoint two directors, and the four directors so appointed 
Inay appoint a fifth. Remuneration as tixed by the company. 


T. Hood & Co., Ltd. (86,900).—This company was registered 
on December 18th, with a capital of £2,000 in £1 shares (800 6 per cent. cumu- 
lative preference), to acquire the business curried on at 26, Bath Street, Bri-to', 
RS * Drewett & Hood," to adopt an agrecinent with H. Drewett and 'T. Hood, to 
act as factors and agents to manufacturing engineers, and to carry on the busi- 
ness of electricians, mechanical engineers, suppliers of electricity and gas for 
light, heat, motive power or otherwise, manufacturers of, and dealers ip, 
apparatus used in connection with the generation, distribution, supply, weet- 
mulation and employment of electricity and gas, &e. The first subseribers (each 
with one ordinary share) are :—'T. Hood, 41. Hampden Road, Knowle, Bristol, 
electrical engineer; H. Drewett. 58, Coronation Road, Bristol, electrical engi- 
neer ; Mrs. E. C. Hood, 31, Hampden Road, Knowle, Bristol; Miss. A. Drewett, 
68, Coronation Road, Bristol; C. S. Willis, 94, Coronation Rond, Bristol, 
builder; W. M. Cleverdon, 60, Coronation Road, Bristol, eonehbuilder; and 
W. V. Lawrence, 29, Clare Street, Bristol, chartered accountant. No initial 
public issue. The number of directors is not to be less than two nor more than 
five; the first are H. Drewett and T. Hood (both. permanent subject to holding 
100 shares): qualification of other directors, 25 shares; remuneration as fixed 
by the company. Registered oftice, 26, Bath Street, Bristol. 


Q.C.E.D.A. Syndicate, Ltd. (86,794).—This company wis 
registered on December Sth, with a capital of £60 in £1 shares, to acquire any 
existing or new patents and inventions relating to quick charging and cfticient 
charging accumulators, and to carry on the business of manufacturers and 
sellers of such acemnulators and of motors, motor-ears, motor-boats and all 
machinery and appliances connected therewith. The first subscribers ‘each 
with one share) are:- -E. W. Whitehead, 46, Dover Street, W., gentleman; 
C. R. Whistler, 109, Lidbury Road, Notting Hill, W., assistant secretary ; 
M. M. M. Adam, 90, Park Street, W. (late 8rd Batt. Royal Berks. Regiment); 
E. M. Whitehead, 36, Albemarle Street, W., surveyor; P. Paul, 32, Sinclair 
Road, W., gentleman; R. Wynter, 14, Argyle Mansions, Beaufort Street, W., 
gentleman ; and H. V. Whitehead, 29, Brunswick Square, W., articled clerk. 
No initial public issue. Registered without articles of association, 


Lens Lamp Co., Ltd. (86,774).— This company was registered 
on December 8th, with a capital of £60,000in £1 shares, to take over the business 
carried on at 150, King's Cross Road, London, as the “ Bohm Lens Lamp Co, 
Ltd.," to adopt an agreement with B.N.C., Ltd., and to carry on the business of 
lamp manufacturers, glass blowers, electricians, Xe. The first subseribers (each 
with one share) are :—E. J. Watts, 7, Great St. Helens, E.C., clerk; H. Gibsor, 
8, Great St. Helens E.C., solicitor; T. H. Sidven, Sefton Cottage, Forty Hil, 
Enfield, insurance agent; W. Eacott, 29, Powell Road, Clapton, N.E., gentle 
man; A. W. N. Stuart, 31, Carvsfort Road, Clissold Park, N., accountant ; C. T. 
Lissenden, 24, Arica Road, Brockley, S.E., gentleman; and R. J. Hawkins, 16, 
Soudan Road, Battersea Park, S.W., clerk. No initial public issue. The 
number of directors is not to be less than three nor more than seven; the suls 
scribers are to appoint the first; qualification (except first directors), £250; re- 
muneration, £100 each per annum (£50 extra for the chairman), and 5 per cent, 
of the profits available for distribution, divisible. Registered office, 7, Great St, 
Helens, E.C. 


Eldon Electric Co., Ltd. (86,880).-—This company was regis- 
tered on December 16th, with a capital of £3,000 in £1 shares, to acquire and 
carry on the business of electrical engineers, iinporters, Manufacturers’ agents 
and dealers in all kinds of electrical apparatus, appliances and accessories 
carried on by A. G. Robson and R. Burdis, at Neweastle-on-Tyne, as ** The Eldon 
Electric Co., and to adopt an agreement with A. G. Robson, R. Burdis, A. A, 
Goldstone, M. H. Goldstone and J. H. Ward. The first subscribers (each with 
one share) are :—A. G. Robson, 8, Eldon Square, Newca-tle-on- Tyne, electrical 
engineer ; R. Burdis, 8, Eldon Square, Neweastle-on-Tyne, electrical merchant ; 
W. A. Chandler, 10, Neville Street, Neweastle-on-Tyne, coal merchant; J. A. M, 
Collier, 185, Rodsley Avenue, Gateshead, electrical engineer; W. G. Baty, 
2, Jesmond Dene Terrace, Newcastle-on-Tyne, coal merchant; J. Walton, 89, 
Bayswater Road, Newcastle-on-Tyne; and W. Conpland, 129, Windsor Avenue, 
Gateshead, clerk. No initial pubiic issue. The number of directors is not to be 
less than two nor more than five; the tirst are A. G. Robson, managing director, 
and A. A. Goldstone (both permanent). If. A. G. Robson retire from office, R. 
Burdis may succeed him. Ifthe said A. A. Goldstone cease to hold office, the 
holders of shares Nos. 758 to 1,757 may appoint a successor; qualification, £200, 
Registered office, 8, Eldon Square, Newcastle on-Tyne. 


Thames Electrical Joinery Co., Ltd. (86,888).— This compnny 
was registered on December 16th, with a capital of £15,000 in £1 shires, to 
acquire the business of the Fire Prevention Building Co., Ltd., to adopt an 
agreement with the said company, and G. G. Smith, and to carry on the busi- 
ness of timber merchants, saw-1nil]. proprietors, joiners, builders, contractors, 
engineers, manufacturers of, and dealers in, electrical materials, fittings and 
appliances, &c. The first subscribers (each with one share) are :— A. J. Love- 
lace, 85, Gresham Street, E.C., solicitor; F. A. Cordell, 19, Grovedale Road, 
Upper Holloway, N., clerk; G. W. Branch, 118, Clarence Road, Clapton, NE, 
clerk; P. H. Goodwin, 12, Hayton Street, Chelsea, S.W., clerk; R. G. Cominin, 
96, Upper Tulse Hill, S.W., articled clerk; W. A. Richardson, 2, Lynten 
Road, W. Acton, accountant; and J. G. Main, 103, Malmesbury Road, Bow, E., 
clerk. No initial public issue. The number of directors is not to be less than 
two nor more than seven; the subscribers are to appoint the first; qualitication 
(except first directors), £200; remuneration, £100 each pernnnun, 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Perth Electric Tramways, Ltd. (55,935).—Issue on November 
15th, of £600 debentures, part of series created December 22nd, 1903, to secure 
£50,000, charged on the company's undertaking and property, present and 
future, including uncalled capital. subject to £200,000 first debenture stock. 
Trustees: Lord Arthur Butler, 7, Portman Square, W., and J. 8. Austen, 68, 
Dashwood House, E.C. Previously issued of same series: £39,000. 


N. S. Electric Storage Co., Ltd. (London) (75,623).—Issue 
on November 15th of £4,000 debentures, part of series created August 10th, 1906, 
to secure £20,000, charged on the company's undertaking and property, present 
and future. No trustees. Previously issued of same series: £2, 


Compagnie des Magnetos Simms-Bosch, Ltd. (60,925). 
Formerly Automatic Magneto-Electric Ignition Co. (France and Belgium), Ltd 
—-This company's annual return was filed on Noveinber 2nd, when the entire 
capital of £15,000 in £1 shares had been taken up. £1,000 has been received. 
£14,000 is considered as paid. Mortgages and charges: Nil. 


Musselburgh and District Electric Light and Traction 
Co., Ltd. (85,169).—A trust deed dated November 18th, 1905, to secure £60,000 
debentures, has been registered. Property charged: The company’s under- 
taking and property, present and future, including uncalled capital. Trustees: 
Bir Nathaniel Nathan, Kt., The Cottage, Edenbridge; and M. R, Pryor, 48, 
. Leadenhall Street, E.C. 


Telephos, Ltd. (81,111).—This company's statutory report, filed 
November 28th, shows 365 preference and 977 ordinary shares taken up out of a 
nominal capital of £10,000 in 8,000 preference shares of £1 each, and 40,000 
ordinary shares of 1s. each; 10s. per share called up on 315 preference, £1 per 
share on 50 preference, and 1s. per share on 970 ordinary, resulting in the 
receipt of £256. No mortgayes or charges registered. 


Edison & Swan United Electric Light Co., Ltd. (18,984.)— 
This company's annual return was filed on November 8rd. Capital £941,090, in 
150,000 **A"' and 26,136 "B" shares of £5 each and 28,564 “B” shares of 

, £210s. each, of which 99,261 ** A ” (£3 paid), 17,139 ** A" (£5 paid), and 23,564 
“B” (£2 10s.) shares have been taken up; £5 per share is considered as paid on 
17,139 ** A" and £2 10s. per share on 23,564 * B," making a total of £144,605 
credited on shares issued as fully paid; £2 108. per share is considered as paid 
on 89.261 ** A' (£3 paid), and £3 per share on 10,000 of the same class, making a 
total of £253,152 10s. credited on shares issued as partly paid; £44,630 108. (10s. 
pershare) has been paid in cash on the above-mentioned 89,261 “ A.“ Mort- 
gages and charges: £399,576. The original capital wus £1,000,000, which was 
reduced to above amount in October, 1904, by cancelling £2 10s. per share on 
23,564 “B” shares. A resolution to further reduce the capital to £888,071 by 
cancelling an additional £2 5s. per share on the said 23,504 '* B ' shares (reducing 
their nominal value to 5s. each) was passed on October 30th last; but no order of 
Court sanctioning such reduction has yet been filed. A special resolution 
awarding the board 750 guineas extra remuneration for the year 1905, was con- 
firmed on November 16th last. 


Electric Sapply Co. of Victoria, Ltd. (66,059).—This com- 
pany'sannual return was filed on October 27th, when 125,000 preference and 
125,000 ordinary shares had been taken up out of a hominal capital of 
£390,000 in 150,000 preference and 150,000 ordinary shares of £1 each; £7 has 
been received and £219,993 is considered as paid. Mortgages and charges: 
£160,000. 


Webster Electrical Engineering Co., Ltd. (Bradford), 
(88,637).—Issue on December 9th of £376 6 per cent. first mortgage debentures, 
part of series created February 28th, 1905, to secure £1,000, charged on the 
company's undertaking and property, present and future, including uncalled 
and unpaid capital (if any). older: F. W. Taylor, Newboult, Ivy House, Moor- 
head, Shipley. No trustees. Previously issued of same series, £625, 


Electric Law Press, Ltd. (72,435).—Issue on December 8th of 
£7007 per cent. debentures, part of series created November 9th, 1905, to secure 
£1,000, charged on the company's undertaking and property, present and future, 
including uncalled capital. No trustees. No previous issue of same series. 
This series is in substitution for a series which is to be paid off, 


W. T. Henley’s Telegraph Works Co., Ltd. (13,795).—A trust 
deed dated November 24th, 1905, to secure £800,000 debenture stock, has been 
registered. Property charged : Certain land and premises in Woolwich, North 
Woolwich and Northtleet, and in the City of London, and the company’s under- 
taking and other assets, present and future. Trustees: The Rt. Hon. Sir 
Alfred C. Lyall, G.C.I. E., K.C.B., 18, Queen's Gate, 8.W.; and H. L. M. Tritton, 
64, Lombard Street, E.C. 


Guildford Electricity Supply Co. Ltd. (36,725).—425,000 
debentures, created 21st and dated November 30th, 1905, have been registered. 
Property charged: The company's undertaking and property, present and 
future, including uncalled capital. No trustees. 


Electrolytic Alkali Co., Ltd. (64,360).—This company's annual 
return was filed on November 22nd, when 202,210 ordinary and 100,000 pre- 
ference shares had been taken up out of a nominal capital of £500,000 in 300,000 
ordinary and 200,000 preference shares of £1 each. £1 per share has been called 
up on 227,210 shares, and 75,000 are considered as fully paid. 

Issue on Nov. 30th of £300 44 per cent. first mortgage debentures, part of series 
created July 9th, 1904, to secure £50,000, charged on the company's undertaking 
and property, present and future, including uncalled capital. Trustees: Liver- 
pool Mortgage Insurance Co., Ltd., 6, Castle Street, Liverpool. Previously 
issued of same series: £20,850. 


Scottish House-to-House Electricity Co., Ltd. (29,232).— 
A mortgage or charge dated December 7th, 1905 (supplemental to and endorsed 
on a charged dated March 81st, 1904), securing a further £1,000 and 6 per cent. 
interest, has been registered. Property charged: The company's undertaking 
and property, present und future, including the Coatbridge and Airdrie under- 
takings, benefit of orders and of agreements for lighting and otherwise, uncalled 
capital and book debts. Holders: County of London Electric Supply Co., Ltd., 
Moorgate Court, E.C. É : 


Dewhurst's Englneering Co., Ltd. (73,20).— This company's 
return was filed on October 24th, when 2,000 preference and 1,007 ordinary had 
been taken np out of a nominal capital of £10,000 in 2,000 preference and 8,000 
ordinary shares of £1 each: £1 per share has been called up and £3,000 has been 
received. Mortgages and charges: £9,400. 


Amazon Telegraph Co., Ltd. (44,532).— This company's annual 
return was filed on December 5th, when the entire capital of 4250,000 in 
20,000 shares of £10 each had been taken up and paid for in full. Mortgages 
and charges : £225,600. 


Parific and European Telegraph Co.. Ltd. (36,683). —This 
company's annual return was filed on November 29th, when the entire capital 
of £100,000 in 10,000 shares of £10 cach had been taken up, £4 per share had 


been called up, and £10,000 hud been received. Mortgages and charges: 
á 100,000. 


Flather & Co., Ltd. (74,602).—This company’s annual return 
Was filed on October 27th, when 1,527 shares had been taken up out of a nominal 
capital of £3,000 in £1 shares, 427 has been received, and £1,600 is considered 
As paid, Mortgages and charges; £1,000, 


CITY NOTES. 


Isle of Thanet Electric Tramways and Lighting Co. 


AN ordinary general meeting of the shareholders of this company 
was held on Wednesday last week at Winchester House, Old Broad 
Street, Lord Arthur Butler presiding. 

The CHAIRMAN, in moving the adoption of the report, said he 
regretted to have to report a serious decrease in the traffic receipts, 
which had amounted to £32,081 as against £35,005 for the corre- 
sponding 12 months—a decrease of £2,924. The lighting receipts 
had increased by £490, and the number of consumers, both in 
Margate and Broadstairs, showed a weekly increase, but progress 
was necessarily slow. The number of 8-c.p. lamps applied for and 
connected was 13,795—3,781 at Broadstairs and 10,014 at Margate. 
The total working expenses for the year amounted to £22,378 as 
against £24,128 last year—a decrease of £1,750. The only item 
of general expenditure showing an increase was that of accident 
insurance—4£1,519. That was a very heavy item, but it was 
unavoidable. It represented the cost of fully insuring the company 
forthe year against third party risks, and the expenditure had 
been justified, taking into account what the accidents of the past 
year would have cost the company had the directors not been able 
to effect this insurance. They were finding an economy in fuel 
by using a mixture of coke and coal, and a still greater economy 
would be made now that they were able to use Yorkshire cval 
instead of Welsh coal during the winter. During the year Mr. 
H. F. Parshall bad made a very careful inspection of the works of 
the company, and he told the board at a recent meeting that, in 
his opinion, the whole of the plant and machinery, and the per- 
manent way, was in a most satisfactory condition. Taking‘into 
acc unt the poor result of last year’s working, the directors had 
waived more than half their fees. After paying all charges, there 
remained a balance of £1,047, which the directors proposed to carry 
forward. He was sorry that they were not in a position to pay the 
prefereace dividend up to September last. The general traffic of 
the year had been disappointing. Trade generally had not been 
good, and there was no doubt that the holiday makers, on whom 
they depended for their summer receipts, had not been able to 
make as much use of the tramways as they had hoped would have 
been the case. Unquestionably, however, the serious falling off 
in the traffic receipts was caused by the two unfortunate accidents 
which had occurred in the past year—one in May, and the second, 
and a more serious one, in August. Neither of these accidents 
would have happened had the ordinary printed rules of the com- 
pany, a copy of which was supplied to every motorman, been 
obeyed. Those rules ordered that compulsory stops should be made 
at the top of Bellevue Road and Madeira Hill, at which places the 
accidents took place, so as to ensure the cars coming to a dead stop 
before descending those hills. In both cases, however, the rule was 
disobeyed, and the accidents were the result. The report of the 
Board of Trade inspector—Colonel von Donop—blamed the com- 
pany for having allowed a driver of so little experience to have 
charge of a car which had to go up and down Madeira Hill. With 
all due respect te Colonel von Donop, he did not think that wasa 
fair deduction from the evidence, as the directors contended that 
the training of the particular motorman, which had been gradually 
spread over the whole of the route since the end of April, should, 
in the ordinary course of events, have enabled him to drive over 
every part of the road with perfect safety. Seeing, also, that he 
had negotiated Madeira Hill at least 70 times before without acci- 
dent or trouble of any kind, it did seem to them that the lack of 
training to which Colonel von Donop referred was not the cause 
of the accident, but that the real cause was the disobedience to 
orders, and neglect in making the compulsory stop at the top of 
the hill. In order, however, to secure the greatest possible efli- 
ciency in the working of the cars on Madeira Hill, they had now 
arranged that none but drivers of long experience on the road 
should take cars up or down the hill. It would be reassuring to 
the public to see from Colonel von Dunop’s report that the 
gradients on Madeira Hill " were not excessive, and, provided the 
brakes were in good order, there is no reason why a car should be 
allowed to get out of hand in descending them." The recommen- 
dations in the report were receiving the careful consideration of the 
directors ; in fact, thcy had already taken steps to consult an expert 
electrical engineer on the subject, and were now awaiting his 
report. From time to time certain adverse criticisms had been 
made upon the management at Thanet, and one gentleman who 
held that view was Mr. H. F. Parshall, the eminent engineer, who 
was also a large shareholder. He (the chairman) invited Mr. Par- 
shall to make an investigation on the spot, and, as a result, one of 
that rentleman's representatives made an exhaustive inquiry and 
report, and it was with no small satisfaction that he had heard 
from Mr. Parshall that—to use his own words—" the management 
at Thanet was as good as could be," and he added that he could find 
no fault. That testimony had given the board much satisfaction, 
bearing out, as it did, their high opinion of the capacity of their 
manager, Mr. Humphries, and his ability in dealing with a very 
difficult situation. 

Mr. H. Brown seconded the motion, which was agrecd to after 
some discussion. 


Provincial Tramways Co, 


TuE report fof the year ended September 30th last states that net 


revenue received from the local companies has been gredi rp 
£24,095 last year, There has been set aside for de tion 
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£7,000, and the directors recommend a dividend on the ordinary 
shares of 4s. per share, making 7s. per share for the year. The 
balance to be carried forward will be £2,752. Through unforescen 
difficulties in connection with the constructian of the track and 
overhead work, and also in consequence of delay in the completion 
of the power station plant, the directors regret that their expecta- 
tions that this undertaking would have been completed and workifig 
by electric traction in the spring of this year have not been realised; 
the lines are, however, now completed, and the machinery has been 
running for some short time with satisfactory results. It is hoped 
that an early date will be fixed for the Board of Trade inspection. 
The Bill in Parliament, for an extension to Privett station, and for 
wer to supply electrical energy toa local railway (provided satis- 
ry terms can be made with that company for such supply), 
duly passed and received the Royal assent. In June last the 
directors issued a circular to the shareholders in order to elicit their 
views as to the desirability of writing off lost capital by reducing 
the nominal value of the ordinary shares of the company. The 
result was, out of 870 shareholders, 230, representing about 31 per 
cent. of the ordinary capital signified their assent; 105 share- 
holders, representing about 14 per cent., signified their dissent ; 
and 535, representing about 55 per cent., did not reply. The cir- 
cular stated that those shareholders who did not reply would be 
assumed to assent. The directors, therefore, conclude that a con- 
siderable majority of the shareholders are in favour of the reduc- 
tion. The matter is somewhat complex, and requires that all the 
details shall be carefully worked out, às, if it were duly approved 
by the shareholders, it would afterwards have to be submitted to 
the Court for confirmation. The directors do not, therefore, pro- 


-pose to submit the matter upon the present occasion, but they have 


the scheme under careful consideration. 


Mr. ANDREW BEATTIE presided at this company's meeting on 21st 
inst., and the report recommending a dividend of 7s. per share for 
the year was adopted. It was stated that the receipts at Grimsby 
had been well maintained, but there had been some falling off at 
Plymouth. Unless the board were asked by the large prepon- 
derance of the shareholders to take steps in regard to the reduction 
of capital scheme, they would abandon it. 


Costa Rica Electric Light and Traction Co. 


THE report for the year ended June 30th last states that the net 
earninga in Costa Rica amounted to £10,159 as against £9,155 in 
the previous year. A further issue of debentures to the amount of 


_£5,000 was made during the year, in repayment of the balance of 


Mr. Keith's advances on capital account. The lighting concession 
under which the company is working in San José was dated to run 
out on December 31st next. A new concession of 50 vears from 
January lst, 1906, both for lighting and tramway, has been granted 
to the company by the municipality on equitable terms, subject to 
confirmation by the President of the Republic. The small plant 
at Cartiago, from which a very insignificant revenue was derived, 
has been disposed of to a local enterprise, and the proceeds are 
being devoted to improvements in the San José plant. A storage 
reservoir increasing the capacity of the Maria Aguilar River was 
completed in June last. As practically all the power at present at 
the company’s disposal has been taken up, aud the management is 
compelled to refuse new customers, it has become necessary to 
develop further water power and to install further machinery. 
Surveys have been made and estimates obtained showing that for 
& sum of £8,000 or £9,000 the lighting capacity on the Tiribi River 
can be considerably more than doubled. "The directors propose to 
make an early issue of debentures for this purpose. 


Diesel Engine Co. 


Mr. C. C. Extts presided at the fifth ordinary general mecting on 
21st inst., and in moving the adoption of the report, he said that 
although he was not able to present as good a statement as last 

ear, he hoped they would not feel that the company was, therefore, 
n a bad way. They had had rather a peculiar year. The last 
general meeting was adjourned for six months, and a committee 
appointed to consult with the directors as to bringing about an 
improvement in the management. During the six months that that 
committee was sitting the directors and the staff had a considerable 
amount of work to do which was not connected with the actual 
eurrent business; but they had got over all this, and the recom- 
mendations of the committee had to a certain extent been adopted, 
so far as it was in the power of the present directors to adopt them. 
They had only just got over this hiatus in the affairs of the com- 
pany when their manager, whose agreement had terminated some 
time previously, tendered his resignation, having first put forward 
certain terms to which the directors, in the interests of the company, 
felt they could not accede. They were fortunate in obtaining the 
services of Mr. Browett (their present manager), and since his 
appointment the orders coming in had increased very considerably ; 
indeed, the orders which Mr. Browett had managed to get for the 
company were somewhat phenomenal as compared with those 
formerly received. From March 31st to date they had received 
orders for 5,635 H.P., as compared with 2,595 n.r». in the correspond- 
ing period of last year. These figures, wheh compared also with 
the total sales of engines from the formation of the company to 
March 91st, 1905—namely, 9,000 H.P.—showed that the company 


was by no means dead, even though the accounts presented did not 
represent it as being in a very flourishing condition. In the past 
they bad had trouble with some of the engines first delivered, but 
this was due to no fault of the company, the responsibility resting 
with the makers. He was glad to say that trials which had since 
been conducted by the makers, under the guidance of this company's 
engineer and manager, had proved very successful. The faults had 
all been overcome and adjusted, and the engines were now first-class 
saleable articles. This was proved by the fact that they had 
had many repeat orders for larger engines from people who had 
previously been dissatisfied. At the present time experiments 
were going on, which they had every reason to believe would be 
successful, with a view to the introduction of a two-stroke engine, 
to cost considerably less per horse-power than the old engines. 
The space occupied by this new engine would be about the same as 
that occupied by the old one, but its power would be doubled and 
there would be a saving of some 25 per cent. in weight. In the 
past they had been handicapped somewhat by the weight of the 
engines, and they looked upon this two-stroke engine as being a 
very valuable addition, particularly for use where large space was 
not available. The patents for these two-stroke engines had either 
been obtained or applied for in Germany. The engine and dynamo 


. exhibited at Olympia created a considerable amount of inquiry 


among people interested in electric lighting and traction, and had 
resulted in orders coming to the company; and there was hope of 
the seed there sown bearing further fruit. Difficulty was some- 
times experienced in selling the engines in this country owing to 
their being made in Germany and elsewhere. The Government, 
for instance, naturally preferred to have English engines; indeed, 
they insisted upon them. The directors had therefore entered into 
a contract with Messrs. Willans & Robinson, of Rugby, which they 
considered would be a very profitable one for this company. No 
engines had as yet been made for the company by Messrs. Willans 
and Robinson, because a considerable amount of preparation was 
necessary. After a few references to the reduction of capital 
proposal which had previously been carried, the report was ' 
adopted. 

The meeting was also briefly addressed by Mr. Bnowkrr, the 
manager, who said that when the various things spoken of by the 
chairman had been carried out there was no reason why the com- 
pany should not enter upon a career of prosperity. 


e 


Burmah Electric Tramways and Lighting Co. 


Mr. E. C. Moraan presided at the meeting held at 1, Queen 
Victoria Street, on 21st inst., and in moving the adoption of the 
report, he said that the accounts covered a full year's working to 
July 31st, 1905. The traffic receipts had been £13,777, received 
from 2,807,287 passengers, on a car-mileage of 553,494. They had 
spent £11,329, leaving a surplus of £2,457, or about 24 per cent. on 
ihe preference shares. That sum was not divisible at present, 
however, being employcd in stocks and stores in hand. Fuel 
figured at £2,057 in their expenses. Wood was not only a dear, 
but a wasteful form of fuel, and they might shortly expect to 
obtain good coal from fields near Mandalay, which would lead to a 
considerable saving. ‘The traftic was showing a satisfactory 
increase. The report was adopted. 


Manx Electric Railway Co. 


THE reportfor the year ended Sept. 30th, 1905, shows that the receipts 


were £32,638 and the gross expenditure £15,949, leaving net earnings 
£17,289. After deducting debenture interest £9,054, and adding 
balance brought forward £780, there is a credit balance of £9,015. 
After payment of dividend due on the preference shares there remains 
a balance of £2,205, which the directors propose should be carried 
forward. During the year a further capital expenditure has taken 
place of £5,995, from which the company has not yet reaped the 
full benefit; whilst preference shares for £6,325, and debenture 
stock for £2,500, have been issued. A considerable amount has again 
been spent out of revenue in maintenance and renewals, and the 
whole line is kept in good repair. The summer season in the Isle 
of Man has shown considerable improvement over the previous 
year. Visitors have been a good deal more numerous, and passcu- 
gers carried during the past twelve months totalled 501,696, as 
compared with 472,556 carried during the previous twelve months. 


New Brotherton Tube Co.—The report for the vear 
ended August 31st, 1905, shows a loss on the year’s trading of £405, 
and after deducting the amounts written off for depreciation of 
plant, &c, maintenance of buildings, &c., auditors’ and directors’ 
fees, the debit carricd to profit and loss account is £2,477. From 
this has to be deducted the balance brought forward from last 
account, and it is proposed to transfer £2,000 from the reserve 
account to meet this deficiency, leaving a credit of £12 to profit and 
loss account, and £500 to reserve account.— Financial Times, 


W, and T, Avery.—The directors have declared interim 
dividends at the rate of 5 percent. per annum on. both preference 
and ordinary shares for the half-year ended September 30th last. 
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MARKET QUOTATIONS. 


Wednesday, December 27th. 
| 
| 


| CHEMICALS, &o, bk: Lino ot Deo 


a Acid, Hydrochloric ate .. percwt. 5/ Gaj 
a „ Nitric .. s sis .. per cwt, 22/ AR 
a n xalic.. per cwt. 82/ . 
a » Sulphuric per cwt. 5/6 : 
a Ammoniac, Bal per ewt. 42}. s 
a Ammonia, Muriate (crystal) per ton £33 10 
a ara .. per ton £30 
a Bleaching powder a m .. per ton £5 10 
a Bisulphide of Carbon per ton £18 
a Borax .. per ton £13 
« Benzole (90 %) " E. .. per gal. 101d. d. inc. 
a (50 95) a is .. per gal. 10d. d. ine 
a er Sulphate E .. perton £28 15 25/- inc. 
a Coppe Nitrate os Ps .. per ton £25 m 
a, White Sugar.. .. per ton £31 
a , Peroxide per ton £27 10 
a Methylated Spirit . 3 .. per gal. 2/6 : 
a Naphtha, Solvent (90 % at 160° C) pergal. | 6/6 å 
a Potassium Bichromate, in casks perlb. 3d. 2s 
a Potash, Caustic (76/80 3) perton | £20 Sle 
a Potassium Cyanide per lb. | a cx 
a Shellac : percwt. ` 190/- is 
a Sulphate of Magnesia ee perton | £4 10 ate 
a Sulphur, Sublimed Flowers per ton £6 10 ee 
a PP Recovered 25 per ton £5 10 i 
a 2 Lump = v per ton  : £5 : 
a Soda, Caustic (white 70 90) perton | £10 15 : 
a "rystals 3 .. perton | £8 I 
a Sodium Bichromate, casks per lb. 91d | : 
a ” Cyanide ee oe S. per Ib. Jd. | aie 
METALS, &c. | 
b Aluminium Ingots, in ton lots .. per ton | £150 | 2x 
b "m Wire, in ton lots perton | £177 vs 
b Sheet, in ton lots .. per ton | £175 e 
b Babbitt's metal ingots $3 perton | £48 to £140 m 
c Brass (rolled metal 2" to 12") basis per lb. , - 
€ ,, Tube (brazed) Vs per Ib | 104d. zs 
€ yn » (solid drawn).. per lb | d. . ! 
e , Wire, basis .. per Ib 84d. : 
€ Copper Tubes (brazed) per Ib liyd. | . 
c » (solid drawn) per Ib | 1144. . 
9 Copper Bars (best selected) per ton £95 ‘ 
g Copper Sheet 5" m per ton £95 vu 
Ü ^ od .. per ton £95 ! 
e i (Electrolytic) Bars per ton | £88 | : 
€ 3 - Sheets per ton £100 . 
e IT! , Rod ae per ton £92 10 | . 
e 3s TG: Wire per lb. 103d. ; 
f Ebonite Rod : 20 .. per Ib, B | : 
f Bheet ee ee per lb 8/- ec 
n German Silver Wire ix .. per lb 17 
h Gutta-percha, fine T .. per lb. - to "1 ae 
h India-rubber, Para fine .. .. perlb 6/2 to 5/8 "m 
í Iron, Charcoal Sheets per ton £18 | sa 
i „ Pig (Cleveland warrants) per ton 53,9 | Gd. inc. 
i „ Forgings, according tosize per ton From £11 | . 
i ,, Scrap, heavy .. per ton 47/6 to 50/- ! "s 
i ,, Wire, galvanised No. 8 .. perton 15 . m 
n 
g Lead, English Ingot per ton i pd. } 5/- inc. 
g Shéet e per ton £20 2 6 5/- inc. 
m Manganin Wire No. 2 .. per lb. 8}- 
s, Mercury .. per bot. £7 b 
d Mica (in original cases) small . per lb. 6d. to 1/- ss 
n " » medium  per]lb 6 to 4J- is 
d » large per Ib. 4/6 to 8/6 i 
p Phosphor Bronze, p ncastings per lb. 1/1 to 1/8 ès 
p » rolled bars & rods perlb, 1/14 to 1/8 |" 
p » Strip & sheet per lb. 1/4 
0 Platinum” 3 T .. per ox. 85/6 
e Silicium Bronze Wire. per ib. | lid. to 114d. as 
€ Steel, Magnet, acc'd'g to dese’ p n per ton £58 ss 
bu » inbars .. .. | £15 to £40 Si 
g Tin, Block .. .. ..  .. perton { LIES } 90/- dec. 
n , Wire, Nos. 1 to 16 per lb. | 1/104 
“ White Ant" brand . per ton £46 to £70 i 
j Yarns, risit: Cotton, on gp'ls. per Ib. 8d. ; 


is ‘di s. Russian, single A 
» 180 lbs. Jute rove r ton £11 


j ,» +. per Ib. " 
/ ‘i 710 rye Russian  .. per lb. 4$4d. 
j per 

k Zinc, Sh't (Vieille Montagne bnd. ) per ton 


ut | 
p White Anti-friction Metals— | 
| 


Quotations supplied by :— 


h Edward Till & Co. 
1 Bolling & Lowe. 
j Walter H. Hindley & Co., Ltd. 
k Morris Ashby, L 
m W. T. Glover & Co., Ltd. 
“i P. Ormiston & Sons. , 
o Johnson, Matthey & Co., Ltd. 
p The Phosphor Bronze Co., Ltd. 


a Q. Boor & Co. 
b The British Aluminium du Ltd. 
€ Thos. Bolton & Sons, L 
d F. Wiggins & Bons. 
e Frederik Smith & Co. 
f India-Rubber, G.P. and Teleg. 
Works Co., Ltd. 
g James & Shakspeare. 


— 


Middlesex 'Tramways.—At the County Council meeting 
on Dec. 21st, it was reported that & deadlock had ensued as a result 
of a conference which had taken place between representatives of 
the County Counc’ ; of Middlesex and Surrey and Sir Clifton 
Robinson in rer . to the terms upon which consent would be 
given to the Tran. ways C2 constructing & line over King Edward 
VII. Bridge. Sir Clifton intimated that the company could not 
nccede to the terms, chiefly because the amount of wayleave rent 
was too high. Both Councils' representatives stated they could 
not recommend any alteration in the terms, The report was 
adopted, 


STOCKS AND SHARES. 


Wednesday evening, 


Reviewrna in customary brief fashion the course of quotations 
throughout the current year, the ontstanding features are the rises 
if Telegraph and the falls in Electric Supply issues. The reason 
for the latter is too recent to need repetition ; had it not been for 
the threatened competition of the L.C.C. and one or two powerful 
groups proceeding much on the same lines, the following set of 
prices might have told a much pleasanter story. Prices for the 
past twelvemonth are preceded by those that ruled at the end of 
December, 1903 :— 


| 
Now. (nunge this year. 


- i 
Share. Dec. 81, 1908. | Dec. 81, 1904. | 
| 
; 

Brompton & Kensington 103 102 9 -1 
Charing Cross  .. 9 84 —2 
City of London  .. ca 10} í 11 11; 4 
County of London 8 i 9 — 
Edmundson's : 64 | -— i 
Kens. and Knightsbridge 11 | 121 11: - ii 
Metropolitan ei 174 174 10 — 
Notting Hill Be ads 13 14] Mi = 
St. James's .. is - 15 | 14 | 134 — 
Urban vs T Ex 5 i 5 EE _ 
Westminster zs -" 124 13 12 -1 


In the case of the Metropolitan Co. allowance must, of course, be 
made for the return of capital. No new undertaking of great 
importance in the London electric supply world has appeared in 
1905, but new issues made by the existing concerns were generally 
wel] received. 

Our Railway list is noticeable for the rise in Waterloo and City 
stock, and the drop in Metropolitan Consolidated. So great hopes 
have been built on the electrification of the two old Underground 
Railways tbat it is a matter of apparent surprise for the prices to 
exhibit losses. Here are the figures :— 


: i : 
Stock. Dec. 31, 1903. | Dec. 81, 1904. | Now. | Change this year. 
Central London Ordinary 94: 91 94 43 
m » Preference 1 0 102 102 — 
» Deferred 94 85 864 +1 
City "and South London.. 48 44 45 — 1 
Waterloo and City 89 954 + 
Metropolitan Consolidated 86 98 87 - 11 
à District .. 84 40 854 — 4j 


British Electric Traction Ordinary are 8, or £2 lower aa the result 
of the year's working. London United Tramways Preference were 
103 and now are 10, British Columbia Railway Deferred rose 21} 
in 1904, and Fave added nearly 20 points more during 1905; their 
present value is 1203. A sharp rise took Anglo-Argentine Trams 
to almost 9, and the set back to 73 leaves the price 2s. 6d. better 
on the present year. 

Pronounced strength isshown by most of the Telegraph descriptions. 
The chief honours are shared by Eastern Tclegraph stock, Great 
Northern and Indo-European shares, as may be now seen :— 


Dec. 31, 1903.” Dec. 31, 1904. Now. | Change this year. 


Stock or share. 


| d | 


Anglo Preferred .. .. 93. | l | 19) | + 6 
» Deferred is 8 1 1 + 
Cuba Submarine .. is 7 9 Ra - 
Direct U.8. 2 i% 1 | 10 1 + 

Eastern Extension nie 11 | 1 | 1 +1 

Eastern Telegraph ia 1 | l +9 

Great Northern .. ps pus | 29 87 + 8 

Indo-European... is 88 4 i 58 +12 
Western Telegraph i 19 1 14 | + 

National Telephone Pref. 102 109 | il | + : 
+ 


LE 33 Def. T8À 


Warin the Extreme East proved a good thing for the cable 
companies, and a long period of activity in American Railroad 
shares is reflected in the rise of Anglo-American stocks and Direct 
United States shares. National Telephones advanced with the 
prosperous progress of the company. 

With the general revival in trade, manufacturing shares have 
mostly sympathised, as may be seen by a few representative 


examples :— 

Share. Dec. 81, 1903. | Dec. 31, 1904.| Now. | Change this year. 
British Insulated . 6i 63 + E 
Brit. Westinghouse Pref. 4i 2 2 ec 
Callender's . NV p 11 * 
Electric Construction x 1 1 - 
Edison & Swan .. " à ' 1 + 
Henley's .. - i 14 1 13 + 
India-Rubber ul 1 19 t 
Telegraph Construction 89 89 ~6 


Edison & Swan have improved considerably, and last year's fall 
in Callenders has been quite recovered. Henléy’s has also had a 
substantial advance, and the outlook for these companies is cer- 
tainly good. Were conditions brighter in the Electric Supply 
section, the departments under the electrical heading wo be 
ending the year in avery satisfactory state. But perhaps the 
elements of uncertainty now surrounding the outlook for these com- 
panies will disperse, as quickly as we trust they may, in a hsppy 
and prosperous New Year. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


African Direct Telegraph, 4 96 Debs.. D NE" 


Amazon Telegraph Co.’s shares, Nos. 1 to 25,000 
. Do. - do. 6% Debs., Nos. 1 to 1,950 Red 
Anglo-American Telegrap Meee ays feel. 

e m . 6 Pref. ee e 


s o. De s xs 
Anglo-Portuguese Tel., 5% Mort. Deb. Stock Red. 
Chili Telephone, Nos. 1 to 44,000 a ie «à 
Commercial Cable Sting. 500 year 4 % Deb. Bk. Red. 
Cuba Telegraph .. T "a $a “3 
Diredi kaniin Meira On 1 Un 

egra . ee ee 
Do. ioc EL Cum. Pref... 
LJ do. 4à Debs. LE J LA 
Wotan Cable ag BI ey ss 
Direot *. Ceble . . ,200,R. 
Easier Telegraph, Ord, Sock a ee oe 


bs. (Mauritius Sub.) 1 to 8,000 
. . 8 Prel. ee . 
Great Northern Te h, of Copenhagen 
Halifax and Bermudas Cable, 44% ist Mort. 
Debs., within Nos. 1 to 1,900, Red. 
Indo-European Telegraph vs A sè ‘ 


Marconi's Wireless Telegraph .. zs we 
Monte Video Telephone Co.. Ltd. Ord. Y s 
Do. , do. do. 65% Pref. 
Ne@ional Telephone, Pref. Btook ee s ss 
De. 7 . Def. Stock T 
Do. do. 6 % Cum. 1st Pref. .. ‘ 
XE ms am, m eem 
. on-oum. . 
Do. do. Deb. Red. 
Do do Deb. Stock Ri 


P i 3 4 Red. a 
Oriental Telep. and . 1 to 171,504, full å 
Lari European Tel., 4 95 Guar. Debs., 1 to 1,000 

'a ee ee ee ae eg ee es 
Telephone RR of Egypt, 44 % Deb. Red. .. 


Stock 


or 


Submarine ea Trust wie .. | Cert. 
United River Plate Telephone a si is 5 
Do. 5 um. Pref., Nos. 1 to 46,000 b 

. do. 5 Debe. ee ee se ees Btock 
West African Telegraph, Shares s x s 10 

W. Coast of ica, 1 to 80,000 & 58,001 to 58, 9i 
Do. 4% Debs., 1 to 1,500 . by Bras. Sub. Tel. | 100 
Western egraph, Ltd., Nos. 1 to 907,980 M 10 
Do. e 5 96 Debs. 2nd series, 1906 | 100 
Do. do. 4 a Deb. Stock Red. .. | 100 
West India and Panama Te ph is is s 10 
Do. do. 6% Cum. lst | ane es 10 
Do. do, 6% Cum. 2nd Pref. T oo 10 
Do. do. 6 % Debs., Nos. 1 to 1,800 ..| 100 


Auckland E. Trams., 5 % lst Mort. Deb. Stock 
Babeock & Wilcor, 1 to čo “a ee 

Do. do. 6% Cum. Pref., 1 to 100,000 .. 
British Alurhinium 7% Cum. Pref. .. js i 


m do. 5 A” 695 Cum. Prel. .. x 
do, 4% Fun 
do. 6 % 1st Mort. Deb. Stock Red. 
British Columbia E. Rail Def. Ord. 
Do. 5 % Pref. Ord. Stock EN "A ee 
Do. 6 % Cum. Perp. Pref. Stock En bs 
Do. 4 m Mort. Debs., 1 to 6,950 .. Vs 
Do. ancouver Power Debs., 1 to 2,200 
British Electric ‘ ve 
Do. do, 6 $ Cum. Pref. .. 
Do. - do, b % Perp. Deb. Stock 
Do. do. 36 2n = Deb. Stock . 
British Insulated and He Cebles A " 
. do. e Pref. ee es 
Do. do. 44 % 1st Mort. Deb. Red. 
British Thomson-Houston 44 % Ist Mort. Debs. .. 


oe Weatinghouse 6 % f., 1 to 200,000 and } 


275,001 to 475,000 

Do. - do. 4% Mort. Deb. Stock .. 
TBrowets, Lindley & Co., Ord. ee os es ee 
€$ Do. do. 6% Cum. Pref... 
Brush Electrical Engineering, Ord., 1 to 105,781 .. 
Do 6 % Pref.. RE 


Do. f à % Pora b. Stock 
Do. Perp. 2nd Deb. Btock 
Buenos Ayres & Belgrano, 1 to 100, s T 
Do. “A''6% Cum. Pref., 1 to 40,000 
Do. “B” do. 1 to 27,500 ss m 
Do. . 596 Deb. Btock 
Do. 6 % 2nd Deb. Stock e 
Calcutta Trams., 1 $0 105,000 .. 
Do. 105,001to 187,610 
Do. + 1st Deb. Stock 
Callender’s Cable C i Š i 
Do. do. 5% Cum. Pref. .. = 
Do. Go. 44% ist Mort. Deb. Stock Red. 
Cape E. Trams., 1 to 401,229 .. : à $s 


Kellner Alkali, 1 to 450,000... — ...— Z 
Do. do. | 43% Ist Mort, Deb. Stock 
Central London Railway, Ord. Stock s s 
i do. 4% Pref. Stock ES 
Do do e 
London Railway és s> a 
Do. . % las Mort. Reg. Debs., 1 to 
900 ct 4100, and 901 to 11,000 of £50 Rea. ] 


Dividends for the last 
four years. 
See ow 
. Nil | Nil | Ni | 56% 
60/6 | 61s. 2e 
6 6 % 58a. 
li- 28.. il ee 
P rà T E 
X 110% | 5955 | 5 as 
104, | 5% |10% : 10 9$ 
"i 4% 4 | 4 g 
1 % 10 % 10 % p 
He | ae E X 
74 1% 75 5 XS 
He | BY e| 
7% 17% 17% | 6% 
4% 144/424 (M 
44, | 45 | 4X3 4 
"HP IPIE: 
8% 6% |64 | 6% 
44% | 44% | 4% | 44% 
10% |10% |18% | 5% 
8% | 8% | 45 a 
5 5 5 H 
*AEHIE [ 
6 6 6 6 XS 
6 6 6 6 XS 
6 b b 55$ 
EAE: 
6 a a l 
4 4 4 4 
b b b 5 LS 
8 < CE: 8 a 
q 8 8 e 
TERTSESEET. 
$2 |4 14 
4 4 4 44 
is 4 i I 
6 5 5 5 
4 4 4 4 
NOIL NE MET LS 
5% | 6% 5% 


Bom, 
" Raal 0t c0 n s 


ji 
4 
4 
6 
6 


e 


pa 
z 


; 8 
b 5 
5H 
5 5 

17 20 
6 6 

N Ni 
Nil | Nil 
5o bo 
6 P 6 $ 
b 5 
5 5 
; d 
6 6 
d e^ 
8 9 8 
3 ; 8 
az | a 
6% | Nil 
4 4 

N il 
Nil | Nil 
Nil | Nil 
6 6 
i 4 
8 4 
6 6 
6 6 
5 5 
r 5 
6 8 
EN 

15 4, |10 
"IE 
à r 
4 4 
4 4 


o 
X 
e 
X 


giao 


aeaee otn 


TARTE EIE 


oa — 


LAC 


Bearer 


[ d d O 


H— 94 


8 


ide 
gil 


i 1 
96 —100 
84 — B6 
Se— i 
107 —109 
102 —105 
A od 
101—109 - 
1 — n 
idu 
B i 
97 —102 
98 — 95 
101 —108 
B5 — 88 
44 — 46 
$— 9 
97 —100% 


TT 


—— —M— MÀ ——M—— —— 9€ ——Ó — M € — MÀ À— P À — —M MÀ 


Unless otherwise stated all shares are fully paid. 
I | Manchester Share List. 
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§ Interim dividends. 
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SHARE LIST OF ELECTRICAL COMPANIRERS.-(Coninued). 


aaa eee NASCERUEUNMSE, AND INE BERn UNTER Ginna 


— ——— M ——— — 


NAME, 


Dick, Kerr & Co., 1 to 59,000 


Do. do. 6 % Cum. Pref., 1 to 61,000 
Do. do. 44 % Deb. Stock T T 
Dublin United Trams. (1896), 1 to 60,000 


Do. 6% ek between 1 and 60, 000 
Do. 4% De 
Do. % * h "Debs. 
Do. 84 % '' B" Deb. Stock . 
| Edison & Swan Utd., * vA " shrs., £8 pd., 1 to 99, 261 
Do. " A " shares, 01—017, 189 
Do. 4 % Deb. Stock Red. 


Do. 5 % 2nd Deb. Stock Prov. Certs. ‘all pd. 
Electric Construction 1 to 112,100 


Do. do. 1% Cum. Pref., 1 to 81,890 | 


4% dy Ist Mort. Deb. 'Bk. 


Do. do. 
General Electric Co. Cs 
do. 


Cum. Pref. 
Mort. Deb. 


Gt. N. & City Rail Pref. ora. * A '' 4% 1 to 78,000 | 
Greenwood & Batley 7 % Cum. Pref. 

Do. do. 5% d^ Mort. Debs. 
| Henley’s ( CT. DA. Telegraph Works, Ord. 


Do. 


k 96 Pref. .. 
ADT: Deb. Stock 


| Ep 
| India-Rubber, Gutta- Perch "t raph Works.. 
Do. do: ad 


4% 1 
[Liverpool Overhead Railway, Ord. 
t do. 


Pref. £10 paid 


London United Trams (1901), 1 to 50,007 


Do. do. 
ae do. 


| Me 


60,008 to 100,000 (£4 paid) — .. 
5 95 Cum. Pref., 1 to 125,000 .. 
do. 4% & Ist Mort. Deb. Stock 


I roin Electric Ty ams, Defd. 
Do. 5 % Cum. Pref. , 
Do. 44 ^ 0 Deb. Stock Red. 


| Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 40, 
Potteries E. Trc., 20, 001 to 40,000 & 50, 001 to 54, 
Do. 5% Cum. Pref., 1 to 20,000 & 40,001 1 to 44 


Do. 44 9, Deb. Stock .. 


| i, Construction and Maintenance 
O. 4 % Deb. Bds., 1 to 1,500 Red. 1909 
Undergd. E. R., Lon., 5% Profit Shar. S. Nts. 
Waterloo & City Railway, Ord. Stock á 
Willans & Robinson, 1 to 30,000 & 80,001 to 116, 666 
Do. 696 C. P., 90, ‘001 to 80,000 & 125, 001 to 141 ,666 


| Do. 4 % Ist Mort. Deb. Stock | 


Mort. Deb. .. | 


000 
500 
500 | 


Bromley (Kent) E. i & P., 1 to 14,000 


O. 
Brompton & Kens. Elec. Lt. 
Do d 


Central Electric Bu ly 4 
_ Charing Cross and Strand 


"44 % lst. deb. stock .. 
cack 7 » 1 to 20,000 


Cum. Pref. 


eotrieity B eg "T 
ectric of Cons, Pre d 


. do. do. 
. Do. " City Undertaking” 44 % Cur. Pr Pri 
o ee 
Deb. Stock Red. T 


Do. do. 4 
Chelsea Nu Supply, Ord. > 
City of London Elec. ‘Ligh g, Ord. 40,001—110,595 | 
3 o. 6 % Cum. Pref., 1 to 40,000 .. 
Do. 5% Db. Stk., Scrip. (iss. at 115) all pd. 


96 2nd Db. 8 


, Prov. Crts., "ie: 


Do. 
inc of sata Electric | Power, Ord... 


6% Pref. 


Siete ol ont’ Eleotrio L h Ord. 1—40,000 
| Lá m Lig Pref, y 


40,001 "AMD 
Do do. ` i Co 
Do. do. SA Deb. Stock . 


Edmundson'g Electric rna Ord. Shares .. 
6 % Cum. Pref.. 


Do. do. 


do. 44 96 1st Mort Deb. Btk 


Do. 
Folkestone, 1 to 10,000 


Do. 696 Cum. XE 9 


Do. 96 1st. Deb 
Hove, 1 to 13, 


Do. New (£5 10s. 10s. paid) 
Do. 4% Deb. 
Do. 44% Deb. Stock 


SEG = and Knightsbridge Electric Ord. 


Deben. Stk. 


Biss on Electric Supply Corporation, mited, Ord 


6 % Pret... 


do. 4 9% 1st” Mort. Deb. Stk. Red. 


Metropolitan Electric i nop L to À ^A D i s 2 


to 100,000 


Do; i? lst Mort. Deben. Stock. 
% Mort. Deben. Stock Redem 


Do. 
Midland Electric Teor % - TU Deb. 
57,010 to 75,000. ` | 


aiii a Tyne, 1 


Do. 5 % Pref., 1 to 67,009 . 


Do. 57,010 to 15, 000 . 
; Notting Hill Electric Lighting ex "T 

* 1st Mort.Deb... 
407 to 18,810 PA - 


Do. do 4 
Oxford, 1 to 96 and 
Do. 496 Deb. Stock . 


Bt. James’ and Pall Mall ‘Blectrio Lig ht, Ord. 


Do. do. 7 96 


Pref. ,081 to 40,080 
Deb. Stock Red. . 


Do. do 
| Bmithfield PM P electrico supply, Ord. 

Do. c e Stock | 
South London Electricity Supply is 


Bouth Met. Elec. Lt. & Power (Ord.. “s m 
(Late Blackheath and Greenwich i 96 Pref.. 
Chu MEE cdi bb qe 
r ectric y, Ord. 
Do. do. E 


— |a Btock 
or 
Bhare. 


100 
5 


5 
| Btock 


10 
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COS 


100 
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5 
10 
10 


Stock 
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Dividends for the 
last four years. 


1903. | sas. | $1906. 
ei | 6 is 
TP ES 
t 6 96 * 8 o6 
6 3 | 6% | 6% 
4 | (96, | 495 
96 % 3495 
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il | a ga 
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15 E | 19958 
dE IE: 
| 44% 
a g | ui 
135 m. ie cud 
5 | 5 5 96 
84 | 6% | 45 
rete | ie 
iA jag eee | 
Nil | Nil, 
5 96 5% | 5 26 
T 44% 4% | 
E 6% | 6 
5 9, P$ | his 
| 8554 15% | 5% 
44% | 46% | 44% 
3$ 4$ 45 
"RES. at? 
6946| .. ^ 
6x | qe 
4% | 4% exl 


" Pepe SUPPLY COMPANIES. 
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Do. A uo fob. Stk. Red 100 
| Westminster Electric Supp 5 
Do do, 5% Cum. Pref, ee 5 
Shares not officiall 
+ Unless otherwise stated all TT 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING NOVEMBER, 1906. 


As we surmised on recording the October returns of electrical busi- 
ness in these columns, the succeeding month of November has to 
some extent righted the balance between exports and imports. 

Thus, while we caunot record any very substantial rise in exports, 
the amounts for the months in question being £109,102 and 
£110,252 respectively, yet a noticeable reduction has occurred in 
ihe imports, which totalled only £131,194 last month, as compared 
with £140,455 during October, a decrease of some £10,000 in 
value. ` 

The re-exports remain practically stationary, at the high level of 


Registered Exports of British and Irish 


- -— — ee ee —— ~ —— —— 


Totau. EXPORTS : 
£110,252 


Toran Re-Exporrs: 
£9,591 


Nore. —The amounts appearing antler the several headings are classified according to the Customs returns. 


the previous month —amounting to £9,591, as compared with £9,871 
during the month of October. 

An unusual feature of the month's business is the high value of 
the cable exports; in regard to the imports, large reductions are 
apparent in the values of electrical machinery and telephonic 
material imported. No telegraphio material, specified as such, 

- appears in the montb's records. 

Over the first 11 months of the year, it is satisfactory to note an 
increase in value of over £100,000 in electrical! machinery exports 
as compared with the corresponding period of 1904. 


Electrical Goods from the United Kingdom. 
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materials to those appearing in adjacent columns, , 
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THE SUPPLY OF ELECTRICITY IN PARIS. 


AN interesting report was drawn up by M. Picou for the Technical 
Commission of electrical engineers which considered the present 
and future working of electricity supply in Paris in February last. 
The Commseion was appointed to inquire into the question on 
account of the fact that four of the six existing concessions expire 


early in 1907, and the remaining two in 1908 and 1912 respectively. | 


Owing to the growing demands upon the various. companies, they 
found it necessary to erect generating stations in the suburbs, and 
io feed sub-stations therefrom; the sub-stations being in several 
cases side by side with the original stations. As the demand is 
constantly increasing, a thoroughly organised and uniform system 
is required to meet it satisfactorily. 

The general progress of the various electrical undertakings has 
been very marked, notwithstanding the high price charged per unit, 
which charge is none the leas for the restrictions and conditions im- 
posed upon the concessionaires by the authorities. As compared 
with a gas company, which can always run the works at full load, 
the electricity company has to provide machinery for the peak of 
the load, which is much in excess of the average load, thus 
adding to the capital, sinking fund, and other charges to such an 
extent that the Commission considered an 18 years’ concession, as at 
present, to be of too short a duration, and recommended the time to 
be extended to 35 years. > 

Owing to the short length of the current concessions, there was 
no incentive to the companies to bring their plant up to date, and 
they rely upon old-fashioned steam engines, which are not conducive 
to low generating costs. 

The points claiming the attention of the Commission were pro- 
duction, distribution, price per unit, and system of charging for 
energy. , - 

As regards generation, the consumption is assumed to reach 
80,000 x w., and the Commission agreed without hesitation in giving 
preference to 5,000-kw. turbo-generator units established in three 
suitably situated generating stations; for the supply of water for 
condensation, the canals of St. Denis and St. Martin and the River 
Seine are available, but the latter alone can furnish the necessary 
quantity, as the Commission does not favour cooling towers owing 
to their unsightly appearance, their cost and to the fact that their 
depends somewhat upon the hygrometric state of the air. 

The generators would produce three-phase current, which would 
be fed to sub-stations at from 8,000 to 12,000 volts between con- 
ductors. 

For distributing the energy the problem of choosing the best system 
is rather involved, and the Commission endeavoured to disturb 
existing consumers as little as possible consistent with efficient dis- 
tribution ; thus in the central area direct current has been decided 
upon, and in the outer districts three-phase current. i 

As to the voltage of p.c. supply, the Commission recommended 
the maintenance of a 110-volt supply, which is the same voltage as 
now exists on two, three, and five-wire systems in Paris, notwith- 
standing all the various advantages of a 220-volt gervice, as con- 
sumers will be put to no ''changing-over" inconvenience thereby, 
while the existing mains can be used, and the efficiency of lightiog 
with arc and glow lamps is greater. The transformation from a.c. 
to p.c. will be effected by motor-generators in [suitably situated 
sub-stations. 

For the outer districts alternating current will be used, with 
transformer sub-stations, because the density of consumption is not 
great enough to justify the greater expense and lower efficiency of 
converter sub-stations. The a.c. supply to consumers will be on the 
three-phase four-wire system with 110 volts between the wires, and 
a frequency of 50 cycles per second. The primary distribution in 
both cases will be carried out with three-phase current at a pressure 
between 800 and 1,200 volts. ~ 

In consideriog the rate at which the energy should be charged 
for, the Commission allowed the life of boilers to be 10 years 
rhachines 15 yeara, buildings 35 years, and cables 35 years; and for 
a maximum estimated demand of 70,000 xw., it was considered that 
100,000,000 fr. would be necessary, the annual charge for interest 
and redemption of this sum in 35 years being 6,000,000 fr., the 
charge for renewal of plant 3,165,750 fr., and generating expenses 
3,116,600 fr. annually. 

The mean price per unit agreed upon was ‘329 fr., assuming a use 
of the installation for 750 hours per annum. For 400 hours or less 
the rate would be :593 fr., and for 3,000 hours and upwards ‘165 fr. 
per unit, the rate charged depending upon the duration of 
utilisation of the installation. 'The figures take no account of 
profits or of municipal taxation. 0l 

Finally, the opinion was expressed that, when the new programme 
was realised, osmium and tantalum lamps would make electricity 
as cheap as gas. 

The question has now entered upon a new phase. Last month, 
as reported in La Revue Electrique of the 15th inst., the Prefect of 
the Seine laid before the Municipal Council the proposals which 
had been submitted by the various companies for the realisation of 
the scheme for the unification of the supply. Three of the six 
sectors offered terms which met with little favour, and did not 
satisfy the conditions laid down by the Commission. The other three, 
however, and an outside syndicate, brought forward propositions 
embodying entirely new features, which engaged the serious 
attention of the authorities. Each of these took into consideration 
the permanent as well as the transition stage, though the first 
three dealt only with portions of the area to be supplied. The 
fourth, which was put forward by two firms, Messrs. Schneider 
and Co. and Messrs. Milde & Co., applied to the whole area, and 


was the only one recommended to the attention of the Council by 
the Prefect of the Seine. 


Dealing with this scheme alone, therefore, it appears that the 
new company proposes to commence operations in each sector 
directly the corresponding concession expires, and guarantees the 
city against any difficulties which might arise between it and the 
sectors. The concession asked for would expire with the year 1938, 
but would be terminable at the end of 1923, 1928 or 1933. Up to 
the end of 1912 the company would carry on the service, utilising 
the existing installations as far as possible; at that date the last of 
the concessions would fall in, and the company would proceed to 
carry out the dispositions indicated by the Commission. The com- 
pany would pay to the city 8 per cent. of the gross receipts from 
the sale of energy, and 45 per cent. of the annual profits, engaging 
to make up the total payment, in any event, to 4 million francs per 
annum at least. On the expiration of the new concession, the 
whole of the assets would pass to the city without payment. The 
tariffs would be reduced at the expiration of each of the existing 
concessions, and a reduction would be made to the city of 30 per 
cent. on the general tariffs. The charges, up to the end of 1912, 
would not exceed 0°90 fr. per unit (peak load), and 0°35 fr. (day 
load); thence up to 1923, 070 and 020 fr.; for the remaining 
period, 0:60 and 015 fr. per unit. Consumers would have 
the choice of the double tariff mentioned above, or the maxi- 
mum demand system, and a reduction of 25 per cent. would be 
made to consumers taking their supply direct from the primary 
mains (after 1912). The tariff proposed by the company cannot be 
directly compared with the others, but it seems that the mean price 
for lighting will be 0°60 fr. per unit at the start, while for motive 
power the charge per kilowatt-year from 1913 to 1922 will be 
4,500 fr. and afterwards 3,000 fr., working 10 hours a day. 

It will be gathered from the foregoing brief particulars that the 
City of Paris has under consideration a project which, while differing 
in many respects from the Administrative County of London scheme 


-of last session of, Parliament, is still analogous to it in others. 


According to these proposals the City will benefit by a large annual 
rental, a greatly. reduced tariff for electrical energy, and by a 
uniform system of supply, while after the expiration of 33 years 
from date, the Municipal Council will enter upon possession of a 
vast undertaking entirely free of cost. All negotiations with the 
existing concessionaires will be handled by the new company, which 
will be solely responsible for the electricity supply of the City, 
The advantages to the City are beyond dispute, but, as our contem- 
porary shrewdly remarks, the mulish spirit which too often prevails 
in the Municipal Council may regard the recommendation of the 
Prefect of the Seine asa reason for the rejection of the scheme— 
a remark which will be only too keenly appreciated by those who 
dwell under the egis of the London County Council. Let us hope 
that the Municipal Council of Paris will set a wise example to its 
good friend of London. 


PROCEEDINGS OF INSTITUTIONS. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


DISCUSSION ON Papag BY Ms. W. H. PATCHELL, ON THE 
CHARING Cross Co.’s CITY or LONDON WORKS. 


THE discussion was opened by Mr. Carl Sulzer, who congratulated 
the author on the success of his work. 

Mr. C. P. SPARKS drew attention to the fact that Ferranti had 
forestalled the author in the matter of direct generation and trans- 
mission underground at 10,000 volts pressure. The author had not 
been able to trace the presence of nitric acid in his high-tension 
machines; he (the speaker) suggested thorough impregnation of the 
coils at an early stage of manufacture, so as to exclude the air, as 
all that was necessary. The safety of extra high-pressure cable 
systems was very great, and no depreciation would result if all 
moisture were excluded. He, however, considered it a mistake to 
lay cables “ solid ” in the City of London; a drawn-in system was 
more convenient. In his opinion, the generating station might 
have been advantageously placed further out than Bow, having 
regard to the prime necessities of coal and water. The author's 
boiler plant was of great interest, and his steel chimneys the 
speaker envied. He, in common with other speakers, would have 
liked actual figures of coal consumption, &c., as if the latter was 
slightly over 3 lb. per unit, it was a good result, while nearly 4 lb. 
was not good enough with Welsh coal. In his company’s station, 
which was about one-fifth the size of Mr. Patchell’s, the consump- 
tion per unit generated was 4} lb. of North-Country slack, but the 
plant was older and the coal dearer there. Mr. Duddell’s oscillo- 
graphic tests at his own station had been of great value, and it was 
shown that the oil-break switch, breaking at the neutral point, was 
the only reliable one at high pressure; the same was true of oil fuses. 

Mr. J. S. HiGHFIELD drew attention to the fact that at Willesden 
the two-phase plant was operated at 11,000 volts to carth and 
15,000 volts between phases, whereas the Bow plant was three- 
phase with the star centre earthed, involving only 6,400 volts 
pressure to earth from any piee: this was one advantage of the 
three-phasc system. He did not find any appreciable difficulty in 
switching in or out 7 miles of main without any charging gear. 
Discussing the formation of nitric acid in high-tension machines, 
he did not think that there was any way of making mica tubes 
stand, except by making the coils air-tight. He considered that a 
pressure of 11,000 volte above earth was nearly the maximum for 
use in this country. à 

Mr, W. H. BoorH suggested that the interesting features of tbe 
paper lay in what was omitted. Referring to the boiler plant, with 
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Welsh coal and hand firing, there must be smoke at times. The 
idea of the secondary grate was a good one, but how were the 
secondary fire doors kept air-tight? He did not think that the 
back sections of tubes in the vertical type boiler would act as an 
economiser; in fact, the back and front would be approxi- 
mately at the same temperature, and the waste gases would escape 
at about 600° F. e lack of an economiser was also a 
serious matter. He considered that the system of feed heat- 
ing adopted would add little to the temperature of the water 
if a low vacuum was obtained in the condenser. The 
superheaters were too far above the boiler furnace to be of 
benefit, but they could not be nearer owing to the risk of. burning. 
The coal used seemed to be about 4 lb. per unit; he contrasted this 
with the results obtained from a factory type of engine, which was 
fitted with a reheater between the H. and L.P. cylinders, in con- 
nection with which, apparently, a form of controllable superheater 
was used. In the latter, the 1.H.P. was 348, the steam being super- 
heated to 495° F.; the result of the system adopted was a reduction 
of 200 tons on the 730 tons previously.used per annum, or a 
reduction of from 1'8 lb. to 1:4 lb. of coal per r.nH.P.-hour. Such a 
system gave much better results than the ordinary methoda of steam 
raising er in large plants. 

Mr. J. H. RIDER commented on the laek of important data 
in the paper, and on the author's choice of a power station 
site; in regard to the latter he could have gone further out, 
say, to a river site, with advantage. He could not understand the 
choice of 50 cycles, and 25 cycles would have been better, if con- 
version to direct-current was contemplated. The speaker further 
challenged the statement that extra switchgear would have been 
required with static transformers; in that case there was only the 
H.T. gear on the primary side of the transformers, and the L.T. gear 
on the p.c. side of the motor-generators. The boiler plant was 
most interesting, but the absence of machine stoking was surprising ; 
the double grates were excellent for emergency loads. He criticised 
.the feed water arrangement for its unnecessary complication ; 
the author could have arranged to pump direct through 
the feed heaters to the boilers, and have avoided the loss of 
heat through the water standing in the hotwell. If the 
author was depending on his two artesian wells for boiler feed, 
he appeared to be getting near the limit of their capacity. He 
(the speaker) had a similar well at the Greenwich power station, 
which, however, necessitated the use of water-softening plant. He 
asked whether the author went abroad for his plant on the score of 
cost or of efficiency, or both, as it appeared to him that it could have 
been equally well obtained in this country. He agreed with Mr. 
Highfield that cable-charging apparatus could be dispensed with if 
suitably insulated cables were employed; the use of a motor- 
generator for such a purpose introduced difficulties owing to its 
having to be run up and synchronised like an ordinary generator. 
The author would, in the speaker’s opinion, have saved in cost by 
adopting a drawn-in system for his trunk mains. He had now super- 
seded the cable jointe described by linen taped joints, the tape being 
wrapped between the leads. He congratulated the author on his 
using H.T. current direct on the stators of his motor-generators, but 
considered that induction motors were simpler, both in themselves 
and their switchgear, than synchronous machines. Simplicity 
should be the great feature of such plant, and commercial efficiency 
was the end to be attained. He concluded by appealing to Mr. 
Patchell for details of the cost of operation and of the plant, which 
would be more valuable than the paper itself. 

Mr. A.. VENNING remarked on the large proportion of 
boiler power to engine power installed, and suggested that the 
crane might have been placed higher up, and so have given greater 
facility for dismantling the 4,000-xw. generators. He proceeded 
to criticise, at length, the design of the Hornsby boilers, comparing 
them with the Stirling boilers installed at Carville, to the advan- 
tage of the latter as regards output and floor space occupied. He 
did not see how economisers could be added, as suggested in the 
paper. 

T. A. C. ANSTEY (of Hornsby's) discussed the greater 
evaporative activity of the boiler tubes nearer the furnace; some 
25 per cent. of the total evaporation of the boiler took place in the 
tubes next the fire. The rate of working had a great effect on the 
life of the tubes, as it is easy to get dangerous rates near the fur- 
nace. In the plant at Bow, after 15 months’ working, the tubes 
near the furnace were quite straight. It was quite easy to fit 
machine stokers to the furnaces if desired. He further drew 
attention to the large volume of the combustion chamber in the 
vertical type boiler, in which, when working at a high rate, but 
little over 11b. of coal was burnt per cubic foot of combustion 
space. This figure was, however, increased four times in the 
horizontal type of boiler with its smaller combustion space. The 
upright boiler unit could be worked at up to 130,000 lb. of water 
per hour if the draught was improved. In conclusion, he assured 
his hearers that a definite circulation was obtained in the back 
portions of the upright boilers, which parts did act as economisers. 

Prof. J. EPsrEIN (of Messrs, Lahmeyer) described experimenta 
carried out by his firm with a view to absorbing the gases in 
stator windings; they found, however, that the insulation provided 


on the machines was quite sufficient to withstand anything which: 


might occur. He considered that the three-phase system was 
preferable to the two-phase, as used -by the Metropolitan Co., and 
that a periodicity of 50 cycles was in this case better than 25." . 

—Mr. W: M. Morpey agreed with the last speaker in regard to the 
periodicity ; with 50 cycles, it was possible to carry out electric 
lighting without the use of rotating machinery, if desired." Motor- 
generators could also be used with less risk of variation in the 
secondary pressure. "In regard to the deterioration of insulating 
material supposedly by the evotution of nitricacid, with alternating 
currents at high pressure, it was interesting to note that prepara- 


. 
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tions were being made on a large scale to obtain nitrogen com- 
pon from the air by electrical methods, He, however, suggested 

m his own observations, that the disintegrating action on the 
insulation observed by Mr. Highfield might be due to the actual 
hammering which occurs between conductors, from statical causes, 
in large alternating current generators. This would account both 
for disintegration and heating; and it also made them realise 
how very important were the engineering as distinct from the 
electrical problems of electrical engineering. | 

Mr. H. M. SAYERS, referring to Mr. Highfield's remarks on the pre- 
sence of nitric acid in large generators, mentioned that he had had 
trouble with an alternating current network owing to deterioration 
of the cables near earthed metal; this was stopped by provid- 
ing & lead sheathing. With regard to the author's boiler plant, 
machine stokers would enable bituminous coal to be used equally 
as well as Welsh. The objection to surface congensers, suggested in ` 
the paper, was probably scaling of the tubes; the latter, however, 
could easily be cleaned by treating in a bath of hydrochloric acid. 
Such scaling was largely due to the use of cooling towers, which 
tend to concentrate the salts in the water, and the concrete 
reservoirs used under the towers also gave off lime salts. The. 
proper remedy was to soften the make-up water.9 

The discussion was adjourned to January 11th,'1906. 


MANCHESTER STUDENTS’ SECTION. 


The opening meeting of the students of the Manchester Section 
was held on Friday evening the 23rd ult, in the Manchester 
School of Technology. Mr. S. L. Pearce presided. Owing to un- 
foreseen circumstances, Mr. Swinburne was unable to be present, 
and his address, which was entitled ‘ Efficiencies,” was read by the 
secretary, Mr. D. L. Sands. 

In the opening part of.the address the author explained the 
question of efficiency from various points of view of machines, 
trader and seller. He remarked that a trader who looked upon | 
buying at 15s. and selling at £1 as making a profit of 33 per cent. 
would be really deceiving himself, because the question ,was not 
how much he made over the apparent purchase price, but what 
profit he made per annum on his trade capital. Into this question 
all sorts of considerations entered. If he was a trader he had to 
pay rent, incur bad debts and losses through depreciation and other ` 
causes, and had to give his time to the work. Many unpractical 
people thought a man ought to sell goods for a small percentage 
above what he paid for them. If an engine builder paid £1,000 in 
wages, and £1,000 for material, to build an engine, and sold it for 
£3,000, it was commonly said he had no business with the odd 
£1,000; he had either overcharged his customer, or had robbed the 
workmen. These notions arose from ignorance, and did a great 
deal of harm. He next explained by diagram the losses that 
occurred in steam boilers and engines, and in a small installation 
with secondary batteries. 

The losses between the station and the consumers' terminals were 
made up of different details, according to the method adopted of 
transmitting the power. A diagram was given showing the 
yearly losses in the Metropolitan system, prepared from 
figures supplied by Mr. Highfield, from which it was seen 
that the transformers were very ‘efficient, and when they 
could be cut out at light loads so tbat the transformers in use 
were always well loaded, the efficiency was very high. There was 
& loss of 6 per cent. in the station, only 2 per cent. in feeders to 
sub-stations, dnd 13 per cent. in conversion and the lighting of 
sub-stations, The figures were for a year, but varied, however, 
from time to time. Thus the station losses were 7 per cent. at 
noon, 4 per cent. at top load, and 20 per cent. at 3 a.m. Though 
the various sources of waste varied, the final result was 79 per 
cent. efficiency at noon, 74 per cent. at 6 p.m., and 65 per cent. at 
3 a.m., which was very good, all things considered. 

The question of accounts was next considered. These depended 
on whether it was & municipal undertaking or a company. If it 
was .@ company, interest was really partof the profit, but the 
depreciation should be large enough to allow for the gradual reduc- 
tion of the value of the plant. If the station was run by a town 
the accounts were kept on an absurd system. The town did not 
save money like the private individual, and then buy what it could 
afford ; it had to borrow money for everything, and pay it back over 
aterm of years. The length of the term had no reference what- 
ever to the nature of the work done, as the work was not in any 
way security for the loan, the local rates were the security. For a 
private individual always to be in debt would be bad; fora town 
it was another matter, the only question was how much the town 
ought to be in debt. . 

Local authorities were taking up such businesses as electric supply 
and tramways, which had profit and loss sides, but they were 
obliged to work on the same lines as town improvements, which 
was absurd. Municipal electric light schemes were thus worked 
under absurd difficulties. They were like a public company that 
had a negative capital, i.e., all its money was borrowed. The rate- 
payers were the shareholders, and held shares depending on the 
rate assessments, The dividends were generally negative. The 
town might only borrow enough money to put down the plant. 
This had: to be paid off by sinking fund which returned the money 
in, say, 20 years. The plant might last 10 years, or it might last 
50 ; that had nothing to do with the case. On the other hand, a 
private concern would start ‘business with enough capital to put 
down the station and rum it at a loss for a year or two until it had 
turned the corner. The municipality might not do anything so 
sensible as that, and for the first few years losses had to be paid 


-out of the rates,.a proceeding. which, sometimes excited the rate- 
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payers. Any business had to be run at a loss at first, and if enough 
capital was provided to meet the deficit, when the business paid it 
ought to pay on the whole capital. 

On the subject of tramway accounts, attention was called to the 
very small proportion paid for power, under 3 per cent. Traffic 
expenses were ten times more, and depreciation and renewals 20 
per cent. This was in addition to a sinking fund of 6 per cent. 
(This was 6 per cent. of the money received for tickets, and must 
not be confused with a 6 percent. sinking fund.) There was a net 

profit of 144 per cent. (on money taken, not on capital). 

' The proceedings closed with a vote of thanks to the author. 


TRANSIT OF IONS IN THE ELECTRIC ARC. 


WE have received from Mr. A. A. Campbell Swinton a copy of a 
paper communicated by him to the Royal Society on the above sub- 
ject. The paper describes an experiment performed to demonstrate 
the passage of the positive ions from 
one carbon to the other, and of the 


tion. Referring to the figure, it is 
seen that one carbon, 4, is arranged 
so that some of the ions projected 
from the other carbon, B, can pass 
through a small hole in the centre of 
a and pass into a small cell or tube, 
E, which is insulated from a. The 
charges conveyed to E then pass 
through the galvanometer J, to the 
carbon a, and deflect the galvano- 
meter. At first Mr. Swinton was 
only able to obtain the result he 
sought by exhausting the air in the 
neighbourhood of the arc, enclosing 


full atmospheric pressure the velocity 
of the ions projected from B fell off 
too rapidly to allow them to pass 
clear through the small aperature 
in A and enter tbe cell E. A 
moderate degree of exhaustion, how- 


Sacrion 


for, and the direction of the galvano-. 

meter deflection showed that the 
charges that reached the cell g, were in each case of the same 
sign as that of the opposite carbon B, whether positive or 
negative. 

A footnote to the paper mentions that the author had been able 
subsequently to obtain the same results at ordinary atmospheric 
pressure by using rather larger apparatus. 

‘The author obtained larger deflections when the carbon B was 


negative than when it was positive, thus confirming the known fact ` 


that the negative ions in the arc have a greater velocity than the 
positive ions. 


THE FARADAY SOCIETY. 


Tug FLOTATION PROCESS FoR CONCENTRATING ORES. 


Tne December meeting of the Faraday Society, which was held 
on the 12th inst., was chiefly devoted to the discussion of the 
theoretical aspects of certain flotation processes for the separation 
of ore from gangue, which are now being largely used in Australia 
for dealing with the famous, or, perhaps, infamous, Broken Hill 
tailings. Some of these flotation processes, notably those of Potter 
and Delprat, have been exciting considerable interest during the 
past year or two in “patent” and “expert” circles, owing to 
troublesome questions of infringement which have arisen, but 
which being still sub judice, we must not discuss at present. But 
apart from the legal aspects of the processes, the physical principles 
underlying them are of the greatest possible interest, and seeing 
that there might in the near future be unlimited scope for their 
application, the elucidation of their theoretical aspects becomes a 
matter of real and immediate practical importance, as well as of 
academic interest. We hope and believe that the day has long 
passed, when practical men were content to know merely Jv pro- 
cesses worked, without understanding at all why they worked. The 
subject was introduced by Mr. J. Swinburne and Dr. G. Rudorf, 
who dealt chiefly with what they called ‘The Physics of Ore 
Flotation,” while Prof. Huntington in his paper entitled “ The Con- 


centration of Metalliferous Sulphides by Flotation,” dealt rather | 


with the experimental and practical sides of the processes. 

The processes as applied, for example, to Broken Hill tailings, 
which contain from about 25 to 35 per cent. zinc blende (ZnS) 
intimately mixed with anything up to7 or 8 per cent. argentiferous 
galena (PbS.) with small quantities of calcite, the carbonates of 
iron and manganese, and a great deal of siliceous gangue, consist 
in adding a dilute solution of either sulphuric acid (Potter) or acid 
sodium sulpbate (Delprat) at a temperature of 65° C. Under these 
conditions, bubbles of gas are evolved (we shall presently discuss 
what they consist of), and these bubbles, in rising to the surface, 
carry up with them the valuable sulphides of lead and zinc, where 
they form acoherent and easily removable scum, while the useless 
gangue is left behind at the bottom of the tank. It may seem 
extraordinary, and even incredible, but in practice the separation 
is clean and complete to the point of being quantitative. 

The first question to consider is, What is the gas which is 
evolved? It used to be thought that sulphuretted hydrogen could 
claim that credit, but that has now been ruled out of court, and 
experiments described by Prof. Huntington, prove without question 


negative ions in the opposite direc- ' 


it ina large glass tube K : since at . 


: ever, showed the effect he looked | 


-light enough, they all would rise with the bubbles. 


that the bubble carriers consist of carbon dioxide, and that this is, 
produced by the action of the acid on the carbonates of iron and 
manganese present as impurities in the ores. Mu dM 
The next question, How do the gas bubbles get into close contact 
with the solid particles of ore? is, we are afraid, one that has not 
as yet been satisfactorily answered. Electrostatic attraction (it 
is known that the CO, produced is electrified) has been suggested, 
and Prof. Huntington devotes some space in his paper to the con- 
sideration of this explanation ; but it is impossible to imagine how 
such attraction.can exist in a conducting liquid. Mr. Swinburne 
and Dr. Rudorf suggest that it is necessary for the gas. 
to be actually produced on the surface of the metallic 
sulphides, but the separation is too clear to allow that 
this can always be the case, and in any case experiments 
quoted by Prof. Huntington prove that this condition is not by 
any means necessary. Perhaps the most promising solution of the 
problem was that foreshadowed—rather than explained—by Mr. 
John Rhodin in the course of the discussion. Dismissing as dynam- 
ically unthinkable, the possibility of the gaseous particles im- 
pinging against and breaking through the envelope of liquid 
immediately surrounding the solid particles, Mr. Rhodin thinks 
that the application of the law of mass action, suggests the possi- 
bility of gas being evolved in the body of the liquid at a distance 
from the active carbonates, which are a funetion of the solubility of 
the latter. With calcium carbonate this would be exceedingly 
small, and hence the poor separation obtained when calcite alone 
is present in the ore. Put in another way, this explanation sup- 
poses that the heterogeneous system FeCO;, H480, HO, is in 
equilibrium within the sphere of saturation of the carbonate, and 
that the transitjon point of the reversible reaction FeCO, + H SO, 


PE FeSO, + H:O + CO, is somewhere about 65° C. The fact 


that ordinary soda water which, of course, evolves gas anywhere in 
the liquid, is effective in causing flotation of stibonite, lends colour 
to this interesting hypothesis of Mr. Rhodin. The alternative 
suggestion that small local couples, FeCO;, metallic sulphide, H380, 
bring about electrolysis of any H4CO, in the solution is, we fear, 
untenable, as the presence of conducting carbonates is not necessary - 
for the flotation—iron carbonate is itself a non-conductor. 

Once the bubbles of gas have come into contact with the ore 
particles, the explanation of Mr. Swinburne and Dr. Rudorf makes 
it perfectly clear how it is that the metallic sulphides are lifted. 
Consider the case of an immersed particle of ore in contact with a 
gas bell. We have two capillary effects to bear in mind, the 
adhesion forces between solid and liquid, and the surface tension at 
the free surface of the liquid. "The latter tends to make the surface 
of the liquid as small as possible consistently with its still con- 
taining the air, and it will cause a bubble to surround a contiguous. 
solid particle, as far as its size will allow. If, therefore, there 
were no adhesion, and the ore particles were small enough and 
But adhesion, 
tending as it does to immerse the solid particle, acts in the 
opposite direction, and so prevents the solid from being raised. 


Fia.1.—HiaH ANGLE Fic. 2.—Low ANanEk FiG.3.— SoniD Com- 
OF CONTACT. OF CONTACT. PLETELY WETTED. 


Gas BUBBLE IN Contact with SOLID. 


Perhaps the effect can be made more clear from the diagrams 
drawn by Prof. Huntington (see figs.). Prof. Huntington's explana- 
tion, however, that whether a given substance can be floated or 
not depends on the angle of contact which the solution makes 
with the substance at the free surface supplied by fhe gas bubbles, 
requires some amplification. The statement is accurate as far as it 
oes, but it should be understood, as Messrs. Swinburne and 
udorf were particularly anxious to make clear, that this angle of 
contact is the resultant of the two opposing forces of “adhesion " 
and ''surface tension.” Adhesion, in figs. 1 and 2, tendsto wet the 
whole of the solid, and so reduce the contact angle at the free 
surface to zero. Surface tension, on the other hand, would like to 
enclose the solid in the bubble (in practice, of course, the solid is 
not “infinite,” as shown in the diagrams), and so tnervase the 
contact angle at the free surface. Now in the case of sulphide 
particles the adhesion is small; they are “greasy ” in popular lan- 
guage, the angle of contact is large in mathematical language, and 
so under the proper conditions of weight, size and temperature, they ` 
may be lifted. On the other hand, the gangue is easily wetted, 
and therefore “adhesion,” having the. better of " surface tension," 
the valueless quartz kindly refuses to be floated. The problem is, 
however, not quite so simple as all this, because an uncomfortable 
complication is introduced by the condensed air-film which exists 
on the surface of all solids, and which can only be got rid 
of with infinite difficulty, if at all It may be that this air- 
film is more persistent, or is of greater magnitude in the case of 
" greasy " particles (stibnite and molybdenite have enough air on 
them to float them in boiling water without any external source óf 
supply), and so assists the bella of CO; to become, attached, but be 
that as it may, there is no doubt that the essential quality which ` 
determines the separation is the comparative ''gressiness" of the 
various constituents of the ore under the temperature and other 
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conditions at which the action is carried out. As to why sulphides 
should be “ greasy” and quartz not, as well ask why glass should 
be a dielectric and copper a conductor. 


TAE. CONDUCTIVITY OF PURE WATER. 


It is well known that the purer one is able to get water, the less 
is its electrical conductivity, and it has long been supposed that 
absolutely pure water, could it be prepared, would be a perfect 
insulator. Prof. James Walker, F.R.S., in his paper “The Ions of 
Pure Water,” now finally disposes of that notion and shows, from a 
consideration of temperature coefficients, that even pure water has a 
real conductivity of its own, due to ions of hydrogen, H, and 
hydroxyl, HO. As the delinquents principally concerned, Dr. 
Lowry and Mr. W. R. Bousfield, now fully agree with Prof. 
Walker, we must assume that his positiag in this controversy is now 
completely vindicated, and that on one small application, at least, 
of the dissociation hypothesis, all authorities are in full and com- 
plete agreement. 


BOILER HOUSE ECONOMY. 


Notes on a Paper read by Mxssns. ALFRED W. BENNIS and W. E. M. 
Cannock, before the Engineering Society, Huddersfield. 


In regard: to the question of fuel economy, manufacturers and engi- 
neers have in the past shown an inclination to consider fuel 
economy as spelling steam economy at the engines. The work of 
the late Mr. Bryan Donkin has educated those engineers who cared 
about boiler efficiencies, but the education of the manufacturers 
has hinged on the gentle art of advertising. The latter, therefore, 
have been the hunting ground of the salesmen of boiler accessories 
manufacturers, and have from time to time been induced to install 
certain apparatus for dealing with the heat losses taking place in 
one particular part of the boiler house. Very few manufacturers 
indeed would care to call in a competent engineer to revise the 
whole of their steam-raising plant. Yet true economy in steam 
raising is not & mere matter of somebody's patent tire bars or of 
somebody else's patent lagging, or even of another party's method 
of heating the feed water, but consists in a wise sclection of 
accessories, coupled with the careful designing and laying out of 
the installation. 

That, but not in the words used above, may be said to be the 
moral which the authors of the paper now before us sought to 
impress on their hearers. 'The paper itself cannot be, reprinted at 
length in our pages—the pressure on our space is heavy, and the 
paper itself has the air of a general elementary exposition of prin- 
ciples which every engineer responsible for the management or design 
of a boiler house should have mastered. Some lessons have in the 
past fallen on idle ears, therefore we reprint (of course for the sake 
of the unconverted only) some notes concerning boiler house design. 

The authors enumeration of tbe points where losses in heat 
may be expected is a fair one, although chimneys such as that 
mentioned in the first of the following clauses have not come 
within the range of our own experience :— 

L. Badly-designed flues or chimney causing bad draught. In 
cases of this kind we have known the chimneyito take 25 per cent. 
ofthe coal to keep up its bad draught. ! 

2. Leaky brickwork in flues or chimney. . 

3. Paying too much for your coal, through not knowing its 
calorific value. - | 

4. Low temperature combustion, and consequent inefficient heat 
transmission. : ; 

. 6. Using a high-pressure boiler for low-pressure work. , 

6. Avoidable radiation losses through more boilers being in 
service than necessary. : 

7. Inefficiency orlackof boiler, steam and feed-waterpipe covering. 
A reasonable return can be made, even if it costs 1s. per sq. ft. for 
covering. . Experiments we have made show that each square foot 
of steam or boiler uncovered surface wastes on an average 10 cwt. 
of coal per annum. 

8. The excess of air necessary in low temperature; firing to keep 
down smoke. 


9. Reducing the air supply too much, through misinterpretation l 


of the data furnished by gas analysis apparatus. l ? 

10. The want of enough heating surface in economisers. 

11. High terminal gas temperatures due to prolonged combustion 
in hand and other inefficient furnaces. i 

12. Scaly and dirty boilers, economisers, &c. 

. 13. No spare boiler, no time to clean, &c. 

14. Leaky steam traps. Arrangements should be made so that 
the outlet is always visible, when leakage can at once be 
rectified. 

15. Wasteful pump and auxiliary plant. 

16. Coal and ash-handling costs too high.  . 

In regard to chimneys, the authors described the ideal chimney 
as having a height not less than 120 ft., and unless there were 
special reasons for it, not more than 180 ft. The entrance should 
not be straight, but the last foot or so should be inclined at an angle 
of 45* upwards, and the area at the entrance should be 10 per cent. 
extra to limit loss of draught due to friction at this point, 
Areas of flues and economiser chambers were aiso discussed, and it 
was stated that, with regard .to the walls of the .latter, the bricks 
should be covered with mortar. _ ; i 

Concerning checks on the fuel used, the authors remark that “ it 
vould be a step in the right direction towards effecting boiler house 
economy, if, when an automatic conveying plant were installed in 
a boiler house, or elsewhere, automatic sampling arrangements 
formed & necessary part of the installation." Continuous calori- 
metric tests of the coal were recommended, with the analyst in 
reserve for consultative purposes when placing coal contracts. ‘As 


might.be expected, much was made. of the fact that well-designed 
mechanical stokers could burn relatively low-grade coal, unsuitable 
for hand firing. l - 

Passing next to the transference of heat through boiler plates, 
Teference was made to Blechynden’s experiments, and from these 
the practice of using plates fit to stand 200 lb. pressure per sq. in. 
for boilers working. at 150 lb. was condemned... The authors wera on 
safe ground when they urged that boilers should “be worked at 
their full capacity," and that it is best “to have as few boilers at 
work as possible.” Such a counsel of perfection as this, applies to 
textile or paper mills with their steady loads.:, Central station 
engineers with heavy peaks in theirloade are unable to work on 
these lines. | ; 

Messrs. Booth and Kershaw in their I.E.E. paper have said all 
that can be usefully said on flue gas analyses, so that the] remarks 
made on this subject by Mr. Bennis and his co-author need not be 
repeated. | 

Passing on to hand v. automatic firing, & perhaps tenable parallel 
was drawn between the continuity of the supply of steam to an 
engine, and the intermittent supply of fuel to the furnace grates 
with hand firing. Different types of automatic stokers were dis- 
cussed, but every student knows (or ought to know) the differences 
between coking and chain-grate stokers. The paper was illustrated 
with photographs and descriptions of various installations, such 
as those at the City Road and Bankside stations with their 
elevating and conveying machinery, and the Avonbank station at 
Bristol. The final example was that at Martin, Sons & Co.’s works at 
Huddersfield, concerning which the authors (merging their identity 
in the first person singular) said—'' There is, perhaps, what I 
might call one of the most | up-to-date" plants in this country. I 
believe I am correct in stating that they were the first to make use 
of an ordinary municipal tramway to bring their fuel in. Tramway 
lines have been run from the main road right into the works. A 
special form of side door electric tramway truck was built by 
Messrs. G. C. Milnes, Voss & Co.,*with Westinghouse controllers for 
the purpose. : MA 

“This electric railway truck, of which I am able to show a view 
to-night, brings the coal in and deposits it, as depicted, over a coal 
hopper. This hopper is formed of cast-iron plates supported on 
joists, which are let into the brick walls for forming the hopper 
pit. A 'Bennis' steel chain conveyor runs through this coal 
hopper, taking up the fuel at an angle of inclination of 24^, and then 
running along over the top of the stoker hoppers, as shown 
in photograph. | ; . 

“This combined elevator and horizontal conveyor does away with 
the necessity of providing a separate bucket elevator and coal con- 
veyor. It consists of a channel-shaped trough made out of close, 
hard-grained cast-iron § in. in thickness, strongly ribbed, 9 in. in 
width and 6 in. in depth. The conveyor chain consists of U-shaped 
links, made out of 2 in. x 3 in. open hearth acid mild steel flats. 
The links are 12 in. in pitch, and secured at joints by means of 
specially constructed rivets and washers. 

“ The coal is distributed through the shoots into the mechanical 
stoker hoppers. The stokers are of the 'Bennis' make, with self- 
cleaning compressed air furnaces. 

“Each of the distributing shoots is fitted with cut-off slides, so 
that the supply can be stopped in the event of any boiler being 
taken out of service. j f 

“ The conveyor chain is driven by means of a horizontal dram with 
drags in two spur wheel reductions. - BO 

"The whole of the plant, including the stokers, is driven by a 
slow-speed engine 8 in. cylinder x 9 in. stroke." ` MR 

In an earlier part of the paper the authors speak of an efficiency 
of 85 per cent. when an economiser, a good mechanical stoker and a 
superheater are utilised. This claim is dealt with on another page 
of our current issue. AE F "4 


SMOKE ABATEMENT CONFERENCE. 


WHILst we sympathise with the objects of the Coal Smoke 
Abatement Scciety, we cannot say so much forsome of the methods 
pursued in their quest of the Holy Grail of ultimate purity of 
atmosphere. The worst offenders in regard to smoke are probably 
the householders, and the household fire we look upon as almost 
hopelessly past reform unless the intelligences and pockets of the 
people are both sufficiently furnished to adopt the expensive deep 
underfeeding hopper by which.the domestic grate may be fed 
with coal from below. But the cure forthe domestic fire trouble at 
present most obvious seems to be that advocated by Sir Charles 
Cookson and used by himself in his house in Cheyne Walk. Sir 
Charles simply uses coke, which gives a clear bright fire, and he 
overcomes entirely the lighting-up difficulty by aid of a gas burner, 


. which is sct alight for a few minutes only to ignite the coke, after 


which the coke burns freely of itself. This system is that which 
would be so easy to undertake were the gas engine to take the place 


-of the steam engine, all bituminous coal being first carbonised 


and the gas used for power purposes. The residual coke would be 
available for domestic use, or it could eWen be made into producer 
gas, and the whole question of the domestic firc settled in favour of 
gas with due precautions as to suitable flues. It must be allowed 
‘that the manufacture of gas turns no black smoke into the 
atmosphere. Coke is the only fuel used in a gas works, so that, 
though our London fogs might be made, or rather kept, clean, they 
would still be sulphurous to the extent of the sulphur in the coke. 
They would not be creosote laden, however. The smoke nuisance 
has never appealed to the electrical engineer, who, though he keeps 
our rooms clean, may, perhaps, have no serious commercial objec- 
tion to a fog, because a fog means day load and dividends, and 
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every unit of electricity implies the discharge into the atmosphere 
of the uneonsumed fuliginous products of 4 lb. of coal and upwards. 

' Since electric lighting claims to stand for sweetness and bright- 

ness, it should be the duty of the electrical engineer to see to it 
-that the furnaces he employs are not offenders. Every engineer 
knows, or should know, that there is one electric light station in 
London which burns bituminous coal without smoke, except, per- 
haps, when lighting up. Then, when the furnace is as cold 
‘ae the boiler, smoke may be made, but is not this very complaint a 
clear proof of the correctness of the principles of construction 
employed? Now, if one station can do this, so can another. 
Yet, in face of known facts frequently referred to and vouched 
for, no other engineer departs from the commonest furnace 
ice. 

We do not know if Sir W. Richmond and his friends are aware of 
these things. We incline to doubt whether they do; to us they appear 
rather to take up the attitude of Gallio, who cared for none of these 
things. But if they do know of them they might almost be 

ustified in this attitude, resolving that if engineers will not adopt 
own and economical methods of clean combustion, so neither 
need they trouble themselves further than to set in motion 
the Smoke Acts to the utmost of their powers. Why, they 
may well argue, need we go out of our way to instruct these coal 
burners, who will not give ear to their own fellows ? 

We are sorry to say that Sir Oliver Lodge was prevented from 
attending to give an address, but his prepared notes were in the 
hands of Sir W. Richmond. We cannot agree with Sir Oliver that 
the steam boiler acts most efficiently when its surfaces are 
smothered in soot, or, to quote the words of the report, '' the con- 
ditions which best favoured heat transmission were exactly those 
which favoured the production of smoke and flame in the furnace 
of the boiler." There are no good grounds for this statement, for 
it has been shown time and again that correct furnaces are as 
efficient as smoky furnaces. The drift of the Society seems to be 
to force on the use of gas power rather than to compel the use of 
proper boiler furnaces. Why the long-drawn-out nuisance at 
Neasden was permitted to go on can only be attributed to the very 
grave objections to stopping the working of the railway. But why 
should any steam producer be allowed to put down furnaces which 
are ab initio so hopeless as those at Neasden must obviously have 
shown themselves to be to any expert who might be shown the 
drawings? Why should there not be a public examiner with power 
to condemn boiler furnace plans when obviously hopeless, still 
leaving the onus of even accepted plans upon the undertaker ? 

Space in a furnace is not, per sc, a guarantee of smokelessness in 
the absence of correct movement, air mixture, and suitable other 
requis tes. Messrs. Hornsby's representative, who spoke at the 
Institution of Electrical Engineers' meeting on behalf of a plain 
vertical furnace without a brick arch, and with no provision for 
proper air and gas mixture, was understood to say it was when 
referring to the furnaces of the boilers mentioned by Mr. Patchell. 
Mr. Rider also appeared to support this view, which is certainly 
erroneous. The high furnace with three brick sides, and with an 
arch over the fire, will be better than the common horizontal furnace, 
but Mr. Patchell does not himself believe in them in the form he 
has adopted, to the extent of cutting down what must be the heavy 
ex e of Welsh coal. But there is room for a brick arch, and 
this will pay for itself in the coal economy. , 

The basis of a London fog is mist, This can never be done:away 
with. Mists are more or less common to all river valleys, and 
more particularly where the surface is clay, as in the Thames 
Valley fór 40 miles above London. A London mist is the product 
of a rapidly reduced temperature and a high barometer; these 
are at least the usually concomitant natural phenomena. But a 
moisture-charged atmosphere is of low specific gravity, and coal 
smoke cannot rise through it, but remains below and produces fog, 
sometimes, as we see, a mere yellow transparent smoke fgg when 
the mist is high and blankets down the smoke, but more often the 
dense black fog caused by mixture of smoke with the thick mist. The 
curious incongruity of a high barometer with a moist air of low 
specific gravity is, of course, due simply to the fact that the misty 
stratum often extends upwards from the earth's surface but a few 
feet. But a fog only 10 ft. high is equally obstructive with one of 
100 ft. 

It is a very lame conclusion for engineers to speak of smoke 
prosecutions as persecution. The remedy is in their own hands, if 
they would only use if. It is all a matter of design that some 
engineers have solved and others refuse to acknowledge, though 
why the latter it is difficult to see. In anything patented, or that has 
once been patented, they do not mind speculating, no matter 
how hopelessly, but they will not follow the natural laws of com- 
bustion simply because Nature takes out no patents and offers free 
salvation, and free salvation is not welcome. When there was a 
window tax people discovered the value of light. If there were an 
air tax, people who never open a window would begin to desire fresh 
Bir. If smoke is merely the result of neglect of known principles, 
and it is nothing else, then those who make it ongbt to pay for their 
preference, 


1 


German Electrical Imports and Exports.—The 
exportation of electrical machinery from Germany during the nine 
months ending with September last reachcd a total of 10,241 tons, 
as compared with only 9,857 tons in the corresponding period of 
last year. There has also been a slight increase in the imports of 
foreign electrical machinery into Germany—from 1,000 tons in the 
first nine months of 1904 to 1,100 tons in the nine months ending 
with September last. 
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REVIEWS. 


The Electrical Transmission of Energy. 
New York: D. van Nostrand. London: Crosby Lock- 
wood & Son. 1904. Price 30s. net. 


Both in telegraphy and in the transmission of energy in 
bulk, the consideration of modern American methods is of 
the utmost value to engineers engaged in practice on this 
side of the water. We therefore welcome the re-issue of the 
above volume, which has been enlarged and brought up to 
date in order to cope with the evolution of the interurban 
railway, the increased use of extra high potential alternate 
current transmissions, and the gradual standardisation and 
modernisation of central station plant and the methods of 
running the same. In this country, a distinct cleavage 
between telegraph circuit work and the distribution of power 
has hitherto been made in the minds of engineers by the 
incidental fact that until recently the bulk of the telegraph 
and telephone wires were carried overhead, while central 
stations supplied their consumers by underground cables. 
Such artificial distinction, however, is now being removed ; 
the modern tendency in telegraph and telephone work, at 
any rate, in crowded districts, is to bury the connections, 
while the introduction of tramway systems and the efforts 
being made by those interested in the supply of power in 
bulk are resulting in a more favourable attitude towards 
overhead circuits carrying currents at high voltages. 
The arrangement of Mr. Abbott’s book, designed to syste- 
matise American practice, is therefore the best possible to 
meet the new conditions. 

Starting with general remarks on systems of distribution, 
Mr. Abbott then discusses the properties of such wire as is 
used in transmission work, as copper, iron, aluminium and 
silicon-bronze. A brief description of the manufacture, 
testing and inspection of wire is followed by three chapters 
on the constraction of aerial circuits, dealing respectively 
with general line work, including weak-current circuits, 
standard practice in electric railway circuits to date, and the 
protection of overhead circuits from breakdowns due to over- 
loads and lightning. After two chapters on underground 
circuits, dealing with electric conduit systems (ancient and 
modern) and cables both for telegraph, teleplione and power 
supply, a special chapter is devoted to the description of the 
third-rail system and the tramway or railway condüit. — 

All the above chapters are by way of analysis and descrip- 
tioń of methods : following these come sections on electrical 
instruments and methods of electrical measurements covering 
both p.c. and a.c. work. The usual enunciation of the pro- 
blems of resistance, series and parallel circuits, Joule’s law, 
&c., then follow, and to the properties of alternating current 
circuits are devoted 69 lucid pages. l 

Chapters 14 and 15 deal with the design of circuits for 
series and parallel distribution, taking economie conditions às 
regards first cost and expense of maintainence and operation 
into consideration, and setting forth the problems connected 
with the mechanical strength, heating limits and efficiency 


By A. V. ABBOTT. 


. of conductors, &c. We note, by the way, that the five-wire 


aystem, though accounted by English engineers to be obsolete, 
is still given prominence in this chapter. Although the book 
essentially deals with transmission problems, the best location 
of the power station is incidentally dealt with in these 
sections. 7 e 
Certain methods which cannot be conveniently classified 
under the above heads, such as feeding by motor-trans- 
formers, accumulators in distribution systems, and static 
transformers for supply systems, are dealt with in a separate 


: chapter, while the last two sections of the book, those on 


polyphase transmission and the cost of production and dis- 


‘tribution of electricity, are especially useful. 


From the above résumé of the subjects dealt with in Mr. 
Abbott/s book, it is seen that, given a satisfactory treatment 
of the subject matter, the work deserves to rank as standard. 
In our examination of the book we have not come across any 
serious errors, and the treatment of the subject is as simple 
as is consistent with an adequate presentment of knowledge. 
Mr. Abbott appears to be writing for the complete Instruction 
of the man who is concerned in the development of a trans- 
mission system, and has little beyond good genera! and a little 
mathematical knowledge. Hence, although an appeal to 
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caleulus i8 occasionally made, there is not the professorial 
mélée of mathematics that one sometimes encounters in dis- 
cussions on distribution. Moreover, the resulte, where of 
importance, are stated in the form of curves either incorporated 
in the text or placed on detached sheets, for which a pocket is 
provided in the cover of the book. The illustrations are 
numerous and useful; some, intended as horrible warnings, 
are most efficient in that respect. The “example of a 
direct-current line” facing p. 253, for instance, will never 
more, we hope, be seen outside of a nightmare. "The book 
bears internal evidence of much practical research, and we 
can thoroughly recommend it to students and engineers 
who wish to specialise on transmission problems. 


By ANTONIA 
& Co. 1905. 


What do we know concerning Klectricity ? 
74MMERN, B.Sc. London: Methuen 
Price 1s. 6d. net. 


Antonia Zimmern has written a useful little work. A 
careful and thoughtful résumé is given of the fundamental 
phenomena from which the modern theories of electricity 
and magnetism are deduced. The book is primarily intended 
for non-technical readers. A clear account is given of the 
laws and principles of electricity, but the reader is not bur- 
dened with those details which, although necessary to the 
electrician in his everyday work, are not of absorbing interest 
to the general reader. Even the technical reader, however, 
will derive pleasure and instruction from a perusal of this 
little volume, as it is thoroughly up-to-date and clearly 
written. The chapters on the conduction of electricity 
through gases and on radio-activity may be mentioned as 
especially good. 


Practical Electri Light Filling, By F. C. Aursor. Sixth 
Edition. London: Whittaker and Co. 1905. Price 5s. 
When a book has reached its sixth edition there is, per- 

haps, little to be said about it. Its popularity speaks for it. 
A technical book, however, is not like a novel; it needs 
repeated revision and modernising. This applies, perhaps, 
with greater force to books upon electrical practice than to 
any other kind of treatise. Whilst the author has succeeded 
fairly well in bringing the subject matter up to date, there 
is a strong savour of the manufacturer's descriptive catalogue 
about it. With few exceptions the illustrations are from 
trade blocks, and while, perhaps, none the worse for that, 
they stamp the book as lacking in originality. 

In the chapter on arc lamps, a prominent place is given to 
the old-fashioned Brush lamp, this and the original Brockie- 
Pell being the only two lamps described. Not a word is 
said about enclosed lamps, flame lamps, or any of the 
other modern forms of lamp. 

On the subject. of jointing, the author is a trifle heterocox 
as regards the use of resin. He considers that it is almost 
impossible to make a good-soldered joint on a large cable, 
Bay, a 37/12, using resin only as a flux, and that if 
"sgpirits " be used, there.need be no fear of any action on the 
wires if the joint is afterwards washed with ammonia and 
water. For a joint of this size, a melting-pot would, of 
course, be required, but, after all, soldered jointing, except 
in small conductors, is now very little needed. It is, in 
fact, prohibited generally, connection boxes being com- 

ulsory. 

: The illustrations of joints are somewhat antiquated. The 

author says that care must be taken not to nick the wire, but 

it would be impossible to cut the insulation to a square edge, 
as shown, without doing so. The insulation should be 


tapered, as mentioned by the author, not cut square as. 


illustrated. 
The chapter on “ Private Installations " is badly in need 


of revision. It would pay the author best to rewrite 
it entirely. Engines which have almost reached the 
museum stage are spoken of as vertical high-speed engines ; 
the horse-power is given in terms of nominal H.P.  Lan- 
cashire boilers, we read, ** are made usually to work at 80 Ib. 
pressure, and from + to 40 H.P.” For higher powers, “it 
is better to increase the number of boilers than make them 
larger than 40 m.p.” Good gracious ! where has the autbor 
been for the last 25 years or xq. All the dynamos shown, 


some of which are termed “favourite ” types, are of the 
old two-pole pattern. 

Touching upon accumulators, the author tells us that 
the “ Faure " type is “ the most satisfactory and efficient "— 
rather an ungracions comment, seeing that a block—an 
ancient one—of the D.P. cell adorns the pages. The truth 
is, that only one of the many makers of repute still uses the 
Faure plate fog both positive and negative. The latest 
practice is a Planté positive and pasted negative. Weshould 


be glad to see the accumulator which gives 2°25 volts on a 


closed circuit, even “ just after charging.” Has the author 
never heard of the use of an automatic switch in 
accumulator circuits ? It would appear not, from the dia- 
gram and description of the charging arrangements. 

The points we have criticised should certainly be revised 
and brought up to date in a future edition, and some of 
the blocks might with advantage be replaced with 
modern ones. 

Generally speaking, the book is otherwise fairly accurate 
and readable, and covers the ground of house wiring and 
fitting in a popular and practical way. 


—— 


Molecular Forces and Newtonian Laws. By ALEX. 
CLARK, M.A. Glasgow: W. and R. Holmes. 1905. 
Price 3s. 6d. net. f 


Mr. Clark strives to convince us that he has established 
the general principles of ** Magnetism, Electricity and 
Chemical Affinity " on a sound basis, and this book is 
written to demonstrate his contention. In criticising the 
sweeping assertions he makes, we must, remember that in the 
preface he disclaims infallibility and invites the reader to 
point out errors. "The reviewer, however, has received the 
impression that the author is unfamiliar with the standard 
works on the subject, a knowledge of which is an essential 
preliminary to propounding new theories. Maxwell hesitated 
to attack the problem of terrestrial magnetism, and we think 
that it is extremely unlikely that anyone apparently un- 
familiar with Gauss's life-long labours on the subject should 
yet arrive at the true solution by a happy guess. The author 
makes many assertions concerning the supposed erroneous 
notions of the community at large, but the reviewer is not 
prepared to accept these assertions. The supposed errors are 
not so rampant as the author thinks. If he read Gauss's 
" Intensitas Vis Magneticae Terrestris " he would find that 
his theory did not apply to the facts. | 

A few extracts will prove to readers of the ELECTRICAL 
REVIEW that possibly it is the author's and not the 
ordinary electrician's ideas that want clearing up. P. 60. 
* From the foregoing conclusions it follows that there can 
be no magnetic repulsion. Such a force could neither ke 
equal to, nor greater than, the force of attraction, for then a 
small magnetised needle between the poles of a magnet would 
either not move at all, or it would move away from the 
nearer pole of the magnet.” 

The lines of force round a magnet are supposed to ‘be 
ellipses (p. 59). On page 82 we read, “If the common 
theory were correct —that an electric current proceeds from 
higher to lower potential, more work, or heat, would be 
available at one part of the circuit than another. But this 
is not the case." 

* Positive and negative points are not different potentials, 
but only the elements of force" (p. 115). Notwithstanding 
what the author says on p. 82, he proves Ohm's law (p.117) 
bvanalogy with the approximate law of slalical friction, ohmic 
resistance apparently being the reciprocal of the coefficient 
of friction. On p. 212 the author says, “ But all motion is 
due to force, and is therefore in the same direction. . . When 
a gun is fired, the recoil of the gun is exactly equal to 
the eis viva of the ball; and if undisturbed both would 
return to the same point and with the same energy." 
The latter half of the above sentence appears to us to be 
unmitigated rubbish. We are afraid that the author can 
attach no clear meaning to the words he uses. Vis vira 
was a term introduced by Leibnitz in the year 1695 to 
denote the product of the mass of a body and the square 
of its velocity, and this is the meaning scientists still give 
to it. 

The above extracts could be multiplied twenty-fold and | 
yet not, exhaust the many remarkable savings in this work, 
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NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THOMPSON & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


14,5894. * Improvements in the method of insulating elegtrie wires or cables." 


P. Corpor. (Date applied for under Rule 5 of the Patents Rules, 1905, July 
19th, 1905.) December 11th. (Complete.) 


1.4824.‘ Tinprovements in or relating to electrical contact makers or dis- 


tributors," P. W. Nosrk. (Date applied for under Rule 5 of the Patents Rule, 
1905, January 25th, 1905.) December]l3th. ` 


25,094. ‘Improvement in electrical conduit fittings.” W. W. STRODE and 
H. F. RicHENs. December llth. 

25,687. “Improvements in conduits for electrical conductors, pipes and the 
like.” J. H. HannanixE, J.T. BIDDLE and L. W. Crosta. December lth. 


25,702. “Improvements in electrical resistances.” J. H. Homes. Decem- 
berllth. (Complete.) 
25,720. “An improved automatic earthing device and cut-out for the over- 


head conductors of electric railways.” 


W. E. THomson and C. B. PINKERTON. 
December 11th. 


25.14. '' Improved magnetic separator," W.Simpkix and J. B. BALLANTINE. 
December 11th. 
25,749. ' Improvements in automatic starters for vapour apparatus." M. VON 


BrckriNGHAUSEN. (Date applied for under Patents Act, 1901, December 13th, 

1904, being date of application in United States.) December llth. (Complete.) 
25,759. “ Improvements in or relating to protective devices or the fraines or 

stators of electric machines.” C. pe Kanno. December 11th. (Complete.) 


` * A ed 

25.768. “Improvements in means for insulating electric wires or cables. 
P. Contbort. December lth. - (Complete.) 

24,771. * Improvements in clectric transformer furnaces.” O. FRICK. 
December 11th. s 

25,802. “ An improved electrical terminal attachment device." 8. J. Murrity. 
December 12th. 

25,511. 


“Improvements applicable to trolley standards for electric cars.” 
J. ALDWORTH, L. W. Crosta and W. Boor.’ December 12th. 


25,826. “Improvements in and relating to means for automatically con- 
necting up the subseribers of telephone exchanges to each other.” J. PETICKY, 
1l. Civek and F. S'CHANEK. December 12th. Complete.) 

25,M0. “A new or improved means for conducting electric currents," 
BrasciksEk, December 12th. 

25,855. “Improvements in and relating to radiators for use with electricity, 


oil, gas or other heating agent." L. Brrrs and Tur IMrrovep ELECTRIC 
SUPPLIES Co., Lro. December 12th. 


F. 


25,858. “Improvements relating to rail bonds for electric railways." H. H. 
Lake. (The American Steel and Wire Co., United States.) December 12th. 
(Complete.) 

25,866. *'Inprovements in or relating to electric telegraphy.” | E. RAYMOND- 
Barker. December 12th. (Complete.) 

25,880), 


“Improvements in electricity meters for alternating currents.” 
LrsrER and Tur RocupaLE ELECTRIC Co., Lr». December 12th. 


25,893. "Improvements in mercury or other vapour electric lamps.” 
J. SkwiEskY. Docember 13th. : 


25,44. "Improvements in electric arc lamps.” J. ToLLERTON., December 13th. 


25,52. “An improved dynamo-electrio gencrator.”’ P. RasBIDGE. 
December 13th. 


L.R. 


26.032. *' Improvements in or relating to electric ignition systems for internal 


combustion engines." J. J. H. STURMEY. (C. E. Duryea, United States.) 
December 14th. (Coimnplete,) 


26,016,“ Iniprovements in or relating to electric clocks." C. HUBERT. 
December Lith. , 
26,052. “Improvements in or 


relating to apparatus for storing and paying 
out lengths of conductors or wires connected to electric instruments or appa- 
ratus." R.F.J. N. Bakox. December Mth. (Complete.) 


26,066. ** Tinprovements in coin-freed electricity meters.” J. M. TovmikL. 
December 14th. 
76,072. 


“Improvements in telegraphs for transmitting orders." — SreMENS 
AND HALSKE Akr.-Gks., 


(Date applied for under Patents Act, 1901, December 


‘Mth, 1904, being date of application in Germany.) December Mth, (Complete.) 


26.081. '' Improvements in or relating to tremblers for induction coils.” C. H. 
Bryant and F. L. M. Fouster. December 14th. 


26,080. * Improvements in nrc lamps.” H. M. Kortixnc. December 14th. 


26,089. “ Improvements in and relating to alternating current dynamo- 
electric machines.” Tur British THoxsos-HovstoN Co., Lro. (The General 
Electric Co., United States.) December 14th. 


26.00. ** Improvements in and relating to dynamo-electric machines.” Tur 


British Thomsox-Hotsron Co., Lro. (The General Electric Co., United States.) , 


December lth. 


25.001. “© Improvements in and relating to alternating current dynamo- 
electric machines.” Trt Brirish THoM80N-HOUSTON Co., LTD. 
Electric Co., United States.) December 14th. 


26,002. "Improvements in and relating to alternating-current dynamo- 
electric machines," THe British THomson-Houston Co., LTD. (The General 


Electric Co., United States.) Decembey l4th. 


26.093. “Improvements in and relating to dynaino-electric machines." THE 
British 'Diioxisos-HovsroN. Co., LTD. (The General Electric Co., United 
States.) December 14th. ’ 

26,091. 


" hnuprovements in and relating to the alternating-current dynamo- 
electric machines." ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. (Date applied 
for under Patents Act, 1901, December 15th, 1904, being date of application in 
Germany.) December lth. (Complete.) 
26,097, ' An apparatus for centralised control of electric switches connected 
to alternating-current distributing networks." J. D. SPARK. December 15th. 


26.109, “Improvements in and relating to conductors for the electric lighting 
of miners’ safety lamps." D. Tuomas and W. PuiLLiPs.. December 15th. 


26,122. ': Improvements in and relating to incandescent and other electric 
lamps." W. J.FowLER. December Lith. 


26.111. “Improvements in and connected with fuses for electrical circuits.” 
W. E. Rictaros. December lth. (Complete.) 
26,149. “An improved system of electrical distribution." R. McKENZIE 


ParxEn. (Date applied for under Patents Act, 1901, December 22nd, 1904, being 
date of application in United States.) December 15th. (Complete.) 


2,162. | hinprovements in couplings for electrical wires." H. FAIRBHOTHER, 
(J. G. Thomas, U.S.A) December 15th. 


26 INS. “Intercommunication by means of telephones or other electric 
siunalling apparatus over lines used as feeder cables. pilot wires or the like.” 
December lth. R. W. Kirrz. 

246.187. “Improvements in means for controlling the lights in 
carriages hehted by electricity or gas.” 
December 15th. 


railway 


26.207. “Tinprovements in protective devices for use in the distribution 
of electricity by overhead wires for electric tramways and the like.” 
December loth. 

20.219. '* A spring improved raising and lowering 
W.VrkNUM.. December 16th. 


MU 


J. Ronson, 
electric light device." 


“Tuiprovements in or connected with electric tramw 
Conduit system’ J. H. Peppe. December 1tth. 

V281, '* Iinproveimnents. in electroanagnuets for alteri 
breakers and the bket Me B. FPieLp and FERHAN rn 


ays on the 


ating enrrent cirenit 
Lrp. December 16th, 


(The General 


* 


J. SIONE & Co., Lro. and A. H. DARKER., 


. CONDUITS FOR THE PROTECTION or ELECTRICAL CONDUCTORS. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 


THoMPsoN & Co., 829, High Holborn, W.C., and at Liverpool, Price, poss 
free, 9d. (in stamps). 


1904. i 


ELECTRIC TELEGRAPHY. A. Muirhead. 11,668. May 20th.. 

CENTRAL EXCHANGE TELEPHONE SyaTEM. B. Brander. (Date applied for under 
Patents Rule 9, July 20th, 1904.) 16,0384. 

CONTROL OF ELECTHICALLY-PROPELLED VEHICLES. 
August 18th. 

TRANSFORMATION OF REPULSION MOTORS, WHEN RUNNING AT SPEED, INTO ROTATING 
FirLb Syxcnronors Morons. H. Latour. (Date applied for under Inter- 
national Convention, August 27th, 1908.) 18,105. August 20th. 

Anc LAMPS. J.D. F. Andrews. 18,163. August 22nd. 

MEANS FOR CONTROLLING ELEctTRIC Powkn DISTRIBUTING Systems. J. L. 
Routin. 18,185. August 22nd. 

CONTROL OF ALTERNATING CURRENT Exrotric Motors. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 18,683. August 29th. 

APPARATUS FOR INDICATING AND RECORDING ELECTRICALLY AT A DISTANCE THE 
MOVEMENTS OF INSTRUMENTS INDICATING PHysicaL Conpttions, J. F. Lo 
Page. (Post dated September 30th, 1904.) 18,790. August 31st. 

ELECTRIC Capstans. W. Dixon. 20,814. September 21st. 

APPARATUR ADAPTED FOR INDICATING OR AUTOMATICALLY CONTROLLING OR VARYING 
THE FLow or ErLkcTRIC Current. G. C. Fricker. 20,554. September 26th. 

CONNECTION OF ELECTRIC OR OTHER WiREB. W. J. Ford and 8. Sudworth. 

| 21,872. September 28th. 

SINGLE-PHase DyNAMo-ELEkcCTRIC MACHINES. 
Co.) 21,045. September 30th. 

METHOD oF EFFECTING COMMUNICATION BETWEEN TELEPHONE EXCHANGES AND 
APPARATUS THEREFOR. A. T. M. Thomson. 21,401. October 5th. 

ELECTRICAL SwiTCHES. H. Nunns. 21,492. October 6th. 

ELectric SwitcHes. British Thomson-Houston Co., Ltd. 
Co.) 22,744. October 21st. 

VARIABLE SPEED. WINDINGS FOR ALTERNATING CURRENT Motors. British 
Thomson-Houston Co., Ltd, (General Eleetrie Co.) 22,820." October 22nd. 

ALTERNATING CURRENT ELEcTRIC Motors. British Thomson-Houston Co., Ltd. 
(General Electric Co.) 22,829. October 22nd. 

APPLICATION OF A COHFRER TO ANY ELECTRIC TRANAMISSION BY MEANS OF CoN- 
DUCTORS FOR ANY DISTANCE, FOR TELEGRAPHIC, TELEPHONIC, SIGNALLIDG 
BELL. OR OTHER SysTEMS. G. Magini. 26,191. November 19th. 


METHOD or AMPLIFYING VARIATIONS OF EXERGY IN ELECTRIC Circuits. P.C. 
Hewitt. 25,406. November 22nd, 


J. B. Raworth. 17,975. 


E. A. Carolan. (General Electric 


(General Electric 


19805. 


CONSTRUCTION OF ELECTRIC BELTS, BANDS, OR OTHER WEARING Devices. J. W. 
Fowler. 2,777. February 10th, 

ELECTROSTATIC WATT AND Watt-Hourn METERS. 
2,850. February llth. 


AUTOMATIC REGULATING APPARATUS FOR ELECTRICAL INSTALLATIONS WITH 
VARIABLE CURRENT CONSUMPTION, WORKED By Dynamos AND ACCUMULATOR 
BATTERIES. E. Dick. 9,188. February 15th. 

PREPAYMENT ATTACHMENTS FOR ELECTRICITY METERS. 
February 21st. 

AUTOMATIC ELECTRIC WARNING SIGNALS FOR RAILWAYS AND THE LIKE. J. H. 
Hollyer. 4,127. February 28th. 

Ernrcrnic IGNITION DEVICES FOR INTERNAL ComBUSTION ENGINES. F. Millington 
and A. H. Miller. 4,233. March Ist. 

SUPPLY AND REGULATION Or THE. ELECTRIC ENEROY EMPLOYED IN THE OPERATION 
oF ARC Laura USED IN SEARCH. [iiGHTS. AND LIKE APPARA1US. British 
Thomson-Houston Co., Ltd. (General Electric Co.) 4,979. March 2nd. 

TOWERS OR STANDARDS Fon SvpportTinc ELkEcriiuc Lamers. S. T. Coverstone. 
4,774. March "th. 

Arc Lamps. P. M. Justice. 
March Sth. 

TROLLEYS For ELECTRIC TRAMCARS AND THE LIKE. 
Mason. 5,205. March 13th. 


SAFETY ELECTRIC CIRCUIT Closers. D. Ottinger. 7,008. April 3rd. 

APPARATUS FOR THE MEASUREMP NT OF X Rays AND O11ER SIMILAR RADIATIONS. 
G. E. GuitYe. 7,620. April 10th. : 

APPLIANCES FOR LIGHTING Gas LAMPS AND THe Like BY ErECTRECITY. W. P. 
Thompson. (O. Freudenthal.) 7,814. April 12th. 

NIGHT SIGHTS WITH ELECTRIC INCANDESCENT LAMPS FOR ARTILLERY SIGHTING OR: 
FOR ANY INSTRUMENT IN WHICH NIGHT SIGHTING MAY BE REQUIRED. G.A, 
Bertalot. (Bonino.) 10,480. May 18th. l 

TELAUTOGRAPH APPARATUS. L.J. Breuer and G. Isaac. 
International Convention, May 25th, 1904.) 10,978. 

COMMUTATORS OF DYNAMO-ELECTRIC MACHINES. 
Berry. 13,588. July lst. 

METHOD OF AND APPARATUS FOR COOLING COMIUTATORS oF DyNAMO-ELECTRIC 
MacnuiNEs.. Siemens Bros: & Co., Ltd.. and H. Berry. 13,589. July lst. 
TRANSPORTABLE TELE PHONE APPARATUS. N. Jacobsen. (Date applied for under 

International Convention, December 16th, 1904.) 15,290. July 25th. 


TELEPHONE OR LIKE TRANSMITTERS. H.A. Cutmore and Telaupad Syndicate, 
Ltd. 17,302. August 26th. - 


TROLLEY HEADS FOR OVERHEAD BysTEM OF ELECTRICAL TRACTION. 
860. January 16th. 


E. Wilson and W. H. Wilson. 


H. J.J. Swain. 38,604. 


(Phönix Elektrotechnische G.mrb.H.) 4,848. 


J. W. Bradley and J. F. 


(Date applied for under 
May 25th. 


Siemens Bros. & Co., Ltd., and 


J. A. Orme. 


D. Maxwell. 
1,247. January 23rd, 


ELECTRIC ACCUMULATORS OR SRCONDARY BATTERLES. 
Ltd., and R. F. Hall. 2,022. February Ist. 
RECTIFIERS FOR ALTERNATING  ELECTRIO CURRENTS. 
applied for under International Convention, 
February 13th. 

ELECTRIC MOTOR METERS AND OTHER Measuring IN 
DESIGNED FOR REDUCING THE EFFECTS oF Fai 

p «ALG. Davis and C, D. Haskins. 5,369. March 14th. 

TELEPHONE CaLLs. P. T. Geyerman. 5,571. March 16th. 

ErscrRiciTY METERS. J. Busch and H. Roosen. 6,640. March 29th. 

ErrcrmecrrvY METERS. J. Busch and H. Roosen. (Date applied for under 
Patents Rule 9, March 29th, 1905.) 6,6404. March 29th. 

TELEPHONE APPARATUS. E. Ehrlich. 7,159. April Sth. 

AIR-INSULATED TELEPHONE AND TELEGRAPH CABLES. 
Schumacher Aktieselskab. 
vention, April 9th.) 7.498, April 8t 

Enectric Switcies, W. F. Jones, D. G. Macmillan and G. J. Neybergh. 
(Date applied for under International. Convention, January 12th, 1905.) 
8,615. April 22nd, 

Finrrnoor CASINGS AND COVERS FoR ELECTRIC. CONDUCTORS. 
9430. Muy, th, 


TREATING OF PALIENTS hy STATIC, GALVANIC, OR LIKE ELECTRICAL CURRENTS. 
G. J. Macaura, 10,067. May 13th. l 

Inserating Bask ror Evgccrio SWITCHES, PLUvGs, PUSHES, AND THE LIKE,’ 
General Contracts Co., Ltd., and J. G. Salamon. 10,112. May, 13th. 


Vickers, Sons and Maxim, 


O. de Faria. (Date 
February 20th, 1904.) 2,9414. 


STRUMENTS MOBE ESPECIALLY 
CTION IN SUCH INSTRUMENTS. 


E. Jensen and H. 
(Date applica for under International Con- 


H. R. Romney. 


JANUARY 5, 19006.] 
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Croydon, 1014, 1060 

Dublin, 94, 65, 99, 181, 227, 268, 351, 
887, 430, 764, 812, 852, 930 

Dudley, 65, 99, 148 
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Boiler explosion near Truro, by 
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Cherry, 135 
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“What Next," 8 
Christmas boxes, by ‘“ Index," 919 
Coal deposits r. water-power, by A. J. 
Bloemendal, 415 
Colliery switchgear, by '*D'Nar," 757 
Coloured cables by '*8. C. H., 2 839 ; 
by W. T. Glover & Co., BTT 
Commercial engineer, The, by 
“ Commercial engineer? '"' 296 
Compound-wound Dynamos for small 
lighting stations, by 
'" Werdna," 962; by E. 
R. Alexander, 1006 ; by 
G. Caddick, 1006 
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G. F. A. Norman, 414 
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ifications, by T. Scott Anderson, 
373; by H. T. Sully, 416 
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by " Erector," 8 
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837; by “Gas Costs," 837; by P. J. 
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Costs of power generation, by “Motive 
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by Andrew Watson, 89 

Death trap, A., by " Tin-Tack," 799,; 

; by " Tin-Tacker," 838; by 

James Lutken, 838; by“ Fight 
Bells," 838; by A. Ewer, 839; 
by "Rough File," 877; by 
"C. E. H. E.," 877; by ^ Tin-Tack 
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Defective intelligence, by Ern. E. 
Btewart, 579 
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by Leonard G. Tate, 90 
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"O. K.," 499, 581; by Everett, 
Edgcumbe & Co., 535, 631; by 
"Owl," 631; by F. Hope-Jones, 


Earth detecting instrument, by- 


“Mining Engineer," 296, 415; by 
Kenelm Edgcumbe, 375, 454 
Electric cooking and heating, by E. 
Stanley Harpham, 712 
Electrical engineering extraordinary 
in South Africa, by E. J. 
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“One who knows the facts 
of the case,” 216 


i engineers as society enter- 
tainers, by "Pan and 
Adonis," 839 


ro Exhibition, by G. G. Bell, 5Ti 
Electricity charges, by "Treyer," 5:33 
Electro-deposition of copper, by Harry 
Ellis, 535, 670; by Sherard Cowper- 
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1007 


Electrolysis of water pipes, by “ Anti- 
Expert,” 90 

Engineering mathematics, by A. Press, 
19 


Evaporative trials of Bennis plant, 
by Ed. Bennis & Co., 374, 416 ; by 
S. U. R. Chauffeur, 417 

Exit Municipal Telephony, by C. A. 
Clarke, 296 

Finding fault, by ** D.," 456 

Flame arc lamps, by Justus Eck, 1045 

Foreign electrical apparatus, by 
" Anti-Humbug,” 581 

Fuse standardisation, by A. Y. Jaker, 
1007 
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neer ? by '** Common Sense," 215; 
by “C. B,," 255; by “ Coulombs,"' 
173 ; by ** Farad," 215 

“ Hygienic” telephones, by Sterling 
Telephone & Electric Co., 578, 671, 
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by Alfred V. Newell, 718, 798; by 
J. R. Parkington, 755 

Ignition dir for gas engines, by 
t» Y LE 13 

Imperial preferential policy, by Chas. 
Bright, 7 
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Office rules, by Everett, Edgcumbe 
and Co., 8 
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"W.'T. G.," 90 

Inspection and testing of tramway 
overhead equipment, by A. H. 
Pott, 375, 496: by S. W. Worth- 
ington, 375; by H. Dudgeon, 418; 
by R. N. Tweedy, 419 

I.E.E., The, „by "A Provincial 
A.M.I.E.E.," 334 
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Jerry wiring, by H. Moss, 630 
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A. H. Bryan, 205 

Lead-covered wiring, by Cecil R. 
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Freeman, 630, 670, 797: by G. 
Stevenson, 714; by H. Bailey and 
Co., 670, 757; hy '* System,” 756; 
by S. G. Payne, 798; by John D. 
Mackenzie, 921 

Lodge, Sir Oliver, and the Solar 
Corona, by ** Polarisation,” R39 

Lorain system in Wolverhampton, by 
C. T. Mander, 153 

Mains testing, by David Smith, 834; 
by G. C. Knight, 376 

Method of testing for insulation of 
overhead network, by S. Worthing- 
ton, 297 ; by R. N. Tweedy, XH 

Milan International Exhibition, 1906, 
by Arthur Serena, 961 

Milking problem, A, by © €. P.,” 375 ; 
by R. W. Birkett, 418 

Money for nothing, by ` ' Sub-Station,"' 
496; by W. Y. Newland, 535 

Motor load factor r. station load 
factor, by A. M. Taylor, 50 

Mulholland r. Hammersmith B. C., by 
J. Moverley Sharp, 757 
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wise and ——.," 256 
j trading, by E. J. Cunning- 
ham, 456 
i wiring, by H. Moss, 670, 
791; by A. Statter, 


758; by H. Whittle, 
791 


Naineless wire, by Frank Foster, 713 
National Physical Laboratory and its 
duties, by * £ s. d.," 713 
New feeder pillar, by R. 8. Downe, 670 
» Guernsey telephone  switch- 
board, by Herbert Laws 
Webb, 672 
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90; by J. R. W. Gardam, 535 
Oerlikon generators in Dublin, by G. 
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by C. Rockley, 496; by Foxcroft 
and Duncan, 534 
Overcrowded profession, An, by 
** Common Sense," 414; by Alfred 
Schwartz, 414; by A. L. Stanton, 
452; by "P. G.” 498; by R 
Browne, 498, 580 ; by * Capacity,” 
499; by ** Epsilon," 580; by the 
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Overhead Men by S. Worthing- 
ton. 
cünstractiamts by Robert N. 
Tweedy, 917; by H. Dud- 
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A.C. Eborall, 1007 
Personal statement, A, by J. T. 
Butler, 579 
Political blackmail, by T. H. Ferris, 
174, 215; by '* P. H. W.," 216 
Prepayment meters, by " Manager," 
1045 
Refuse destructors. by H. B. Maxwell, 
49; by '* Cell," 89 
Regenerative control, by “ L. E. J. C.," 
7960, 888; by "Crane," 750, 838, 
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by J. Hodgson, 962; by Alfred 
Raworth, 962; by S. Sudworth, 
963; by W. Wood, 1008; by “Fair 
Play," 1009 
Review of Reviews, A. by 
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Re-winding a motor, by '* S8. R.." 630 
" an armature, by ‘ Puz- 
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Simplon Railway electrification, by 
Brown, Boveri & Co., 1007 
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Some arithmetical questions for Mr. 
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375, 216, 333, 417, 496, 
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H. W. Wilson, 418; by F. T. 
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arithmetical questions for Mr. 
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Cranes, Shunt motors for electric, by 
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Ayrton, F.R.S., 476 
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accounts, 208 
East Pilton works of Messrs. Bruce 
Peebles & Co., Ltd., 807, 848 
Economy, Boiler house, by A. W. Bennis 
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M ninines: Responsibility of 
. managers, 186 
is Jn submar ne mining, 129 
a in the London Hospital, 765 
$5 on power engineering, The 
influence of, by W. B. 
Esson, 657 
- outside a district, The supply 
of, 494 
j Sanitation by, 271 
ELECTRICITY SUPPLY ACCOUNTS— 
Bath, 272 
Bristol. 940 


Durban (Natali, 898 
Glaszow, 816 

Hull, 68 s 
Leeds, 940 ; 
Manchester, 774 


Electricity supply, Advertising in, 814 


" supply, London's, 747 

" supply, Notes on casts and 
tariffs for, 78 

P r. gas or motive powei, 735 

i e. gas for street lighting, 565, 


567, 069, 642, 686, 716, 998 


ELECTRICITY Womnks— 
Bow, 955, 971 
Calcutta, 59 
Detroit (Michigan), 19 
Fife, 303 
Fisher Street sub-station, 142 
Frome, 263 
Hastings, 589 
Kykkelsrud, 381 
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British Accumulator Co., 611 

= Electric Plant Co., 552 
L. M. Ericsson Manufactur- 
. ing Co., 617 

iS Prometheus Co., 623 
Brockie-Bell Arc Lamps, 576 
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Marconi’s Wireless Telegraph Co., 
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Siemens Bros, & Co., 708 
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Simplited Underground Conductor 
Co., 796 

bir Hiram Maxim Electrical Co., 710 

Spagnoletti & Co., J. E., 506 

Standard Metal Engraving Co., 510 

Stewart & Lloyds, 710 

Steel Core Concrete Co., 509, 754 

4,  Peech & Tozer, 796 

Sterling Telephone and Electric Co., 
574 

Straus & Co., G., 626 

Sturtevant Engineering Co., 619 

Sunbeam Lamp Co., 507 

Sun Electrical Co., 628 

Switchgear Co. (late J.G. Statter and 
Co.), 668 

Synchronome Co., 666 

Temperley Transporter Co., 507 

Traun & Sons, Dr. Heinr, 624 

Tucker & Co., J. H., 571 

Tudor Accumulator Co., 508 

Union Electric Co., 575 

Veritys, 753 

Vickers, Son & Maxim, 506 

Walker & Co., W. G., 710 

Western Electric Co., 573 

Wright & Co., A. P., 620 


Olympia, PE Exhibition, Visits 
502, 594 
+ The ' Electrical Exhibition at, 
100, 312, 377, 445, 484, 503, 
529, 571, 616, 664, 708, 7753, 
796, 897 
T Electric ears at, 916, 989 


Olympian Leetures, 553, 596 
Omnibuses in Berlin, E lectric, 2340 
Oscillographie tests at Bow generating 


station, 981 


Osmium lamps, 737 
Outlying areas, Extensions to, 79 


Overcrowded ? Is the electrical engi- 
neering industry, 869 

" Profession, An, 365 

Overhead accidents, The Prey ention of, 

by R. N. Tweedy, 218 


construction, by “A Line- 
man," 794 
" construction, by Robert N. 
Tweedy, 652, 697 
mains, 980 
mains, The Board of Trade 
and, 918 


. underground hnes, 954 


Ov erload and reverse eurrent relay, 1048 


Overtime, Engineers and, 268 
" „The question of, 471 
The dangers of ‘“ Electro- 


owe plant at Bréda, The water, 
l 


APERS, Types of scientific, 285 


Paradox in engineering, 206 

Paris, Supply of electricity in, 1070 
Parliament to consider, Electrical pro- 
posals fo , 831, 873 


PARLIAMENTAnY— 


Aberavon Tramways, 134 

Administrative County of London and 
District Electric Power Bill, 116, 
130, 186, 199, 236, 277 

Airdrie Electric Lighting, 52 

Canals (No. 2) Bill, 120 

Central Electric Supply Co. Bill, 154 

County of London Electric Lighting 
Co. Bill, 188 

Dublin United Tramways Bill, 52 

Electrice Lighting Provisional Orders 
(No. 5) Confirmation Bill, 203 

Glasgow Corporation Tramways, 120 

Hessle Electrice Lighting, 34 


London County Council (General 
Powers) Bill, 116 
“4 County Council (Tramways 


Bill,) 34 
Electric Power Bills, 52 
Metropolitan Electric Supply Co. 
i (Acton District) Bill, 120, 
241 
"i Electric Tramways Bill, 
592 
North-East London Railway Bill, 85, 
51, 115, 131, 242 
» Metropolitan Electric Power 
Supply Bill, 115 
Nottingham Corporation Tramways, 
52 


Royal Assent, 120, 225, 270 
Rutherglen Electric Supply, 24 
St. Albans Electric Lighting Order, 


Shepton Mallet Gas Co. 
Lighting), 120 

South Lanes. Tramways Bill, 120 

Supply of Electricity Bill, 107 

Surbiton Electric Lighting, 83 

Telephone agreement, 35, 50, 120 


(Electric 


Patent specifications, 270 

Patents in Turkey, 673 

Peat coal, Electro-, 258, 485 

fuel, 991 

Peking Electric Co., 891 

Pelton water-wheels for electrical pur- 

wises, ZO 

Peroxides, Metallic, 391 

Perpetual motion, 67 

Personal, 27, 67, 107, 149, 1588, 229, 271, 
312, 353, 302, 432, 471, 516, 554, 597, 

043, 687, 729, 772, 815, 555. 897, 999, 
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Persulphates, Electrolytic manu acture 
of, 596 

Petrol dynamo, Portable, 14 

Philips’s heat distributor, 539 

Philippines, The trade of the, 390 


-Phcenix patent draught gauge, 258 


Physical Society (see under Societies 
and Institutions). 
Pigeon-house generating station of 
Dublin Corporation, 386 
Pit mouth haulage, Electric driving of 
winding drums for, 995 
Plant, New electrical devices, fittings 
and, 478, 524, 607, 649, 696, 742, 
784, 823, 868, 949, 1031 
Platinum output, The Russian, 207 
n The production of, 772 
Pliers carrier, Safety, 459 
Poleforcia— What is it? 1021 
Polyphase motor, Rules giving the 
direction of rotation of 
the field and rotor of a, 
hy W. Perren Maycock, 
Tl 
» rotors, Notes on the wind- 
ing of, by L. J. Pumphrey, 
16 


Popularising electricity, 881 
Port Dundas generating station, Glas- 
gow, New turbine plant at, 722 
» Elizabeth (S.A.), Electrical instal- 
lation at, 15 
Potential regulators, 126 
T rises in transmission systems, 
Protection against, 408 
Power and heating, The use of gas for, 
by E. À. Dowson, 907, 948 
B Coal gas and its rivals for motive, 
243 
» distribution for the Rand, Elec- 
tric, by Robert Hammond, 650 
» distribution, Up-to-date elec- 
trical, by R. L. Gamlen, 522 
» Electric, a Royal Commission? 
1062 
»  Hlectric supply of, 789 
^ Electricity for motive, 858 
i Electricity v. gas for motive, 735 
" engineering, The influence of 
ele tricity on, by W. B. Esson, 
657 
» Kas, 403 
» house at Detroit, Michigan, The 
| mew electric, 19 
» in Canada, Electric, 187 
4 in industrial Westphalia, Elec- 
tric, 269 
» lines, The spacing of the wires 
on high pressure, by W. B. 
Esson, 390 
» North Wales Electric, 897, 934, 
1020 
» plant economy, 1048 
» plants, Financial] analysis in, 83 
» purposes, The storage of blast 
furnace gas for, 443 
4, Scheme, The Fife electric, 308 
» Scheme, The“ Railway" electric, 
835, 083 - 
» Scheme, The Yorkshire electric, 
342 


» Scheme, The Zambesi, by W. B. 
Esson, 957 
4 Station, Birmingham University, 
by C. Alfred Smi h, 298 
» supply, Lancashire elec ric, 581 
4, supply, London, 41, 247, 795 
4», supply, Reliability in, 323 
» The distribution of, by W. E. 
Ayrton, F.R.S., 476 
» transmission, A French £8,000. 
volt, 101 
transmission system at 57,000 
volts, A direct series, 372 
(See also ** Lighting and Power Notes ’’) 
Practice, Theory and, by E. A. N. 
Pochin, 329 
Prepayment meters, Free-wiring and, 
78 
Presentations, 
1019 
Preservation of hanger bolts on electric 
tramways, by Robt. N. Tweedy, 
1040 
Presidential address, Mr. Gavey's, 791 
Preston refuse destructor, 841 
Prevention of overhead accidents, The, 
by Robert N. Tweedy, 218 
Printing offices, Electricity in Austra- 
lian Government, 584 
E telegraphic apparatus, The 
siemens & Halske, by Emile 
Guarini, 466 
Private Bill Legislation of the Past 
Session, 248 
Prizes, 854 
Problem of the gas turbine, The, by 
Dugald Clerk, 780 
Problems of electro and electro-thermal 
chenustry, by Prof. Threlfall, 992 
Profession, An overcrowded, 365 
Profit-sharing, 981 
Proposals for Parliament to consider, 
Electrical, 878 


Olympian Exhibition, 


PROSPECTUSES~- 
Bonway Electric Supply and Tran- 
ways Co., 232 
British Columbia Electric Railway 
. 941 
" ES and Colonial Auto- 
matic Light Controlling Co., 
HS 
Buenos Ayres Lacroze Tramways Co., 
154 
T Ayres Port and City Tram- 
ways, 192 
Burgess Hill and District Supply Co., 
Ooh 
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Japanese and Eastern Corporation, 
558 

Kent Electric Power Co., 857 

Liberian Rubber Corporation, 985 

Newquay Electric Light Co., 899 

Northern Counties Electricity Supply 
Co., 70 

Otto Electrical Manufacturing Co., 
(1905), 112 

Rubber Estates of Ceylon, 985 

Stratford-on-Avon Electricity Co., 899 

Urban Electric Supply Co., 192 

White & Co., J. G., 112 


Protection against potential rises in 
transmission systems, 408 
American, 270, 391 
Purchase, Electric lighting companies 
and compulsory, 739, 786 


AIL bonding, 12 


Railroad, An experimental American 
electric, by E. Guarini, 679 
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Australian, Electric t action on, 390 
Bath, 63 

Belgium, 64 

Brighton, 953, 998 

Brooklyn, N.Y., 226 

Canada, 180 

Central London, 182 

Colne, 64 

Continental], 18, 181 

East London, 1&1 

Erie, 168 

Germany, 97, 123, 444 

Great Eastern, 181 

4 Northern, 261 
4. Northern and City, 1451 

Italy, 382 

Jungfrau, 181 

Lancashire and Yorkshire, 261 
Licht, 261 

Liverpool Overhead, 18 

‘4 -Southport Electric, 140, 165, 
181, 261, 291, 587, 640 

Llandilo-Larmpeter, 97 
London, 182, 349 

Es S.C. Railway single-phase line, 

) 

London, Tilbury and Southend, 182 
Long Island, 226, 262, 544 

Metr opolitan, 182, 719, 888 


i. District, 18, 182, 309, 349, 
557, 719, 163, 846, 888, 
929, 969 


Mexico, 141 
Middlesex, 153 
New York Central, 428 
» York City, 226, 349 
» Zealand Water 
Electric, 358 
Noisy Elevated Electric, 228 
North-Eastern, 141, 262, 720, 806 
» London, 309 
. Ohio, 226 
Paris, 18, 349 
Pennsylvania, 382 
Potteries, 141 
Rural, 487 
Simplon, 811, 893 : 
South- Fastern, and tramways eompeti- 
tion, 183 
Switzerland, 181 
Tokio, 262 
Tyneside Electric, 141 
Underground Electric, 469 
United States, 226, 262 
Woking, 141 
Wolverhampton and Cannock Chase 
Light, 98 


Power and 


Railway accident, L. & Y., 165 
i accidents, Electric, 140, 482 
» companies and motor-cars, 814 
- electric S poe scheme, The, 
835, OR 
T Exhibition, The Third Inter. 
national Electric Tramway 
and, 10, 47, 84, 158, 195, 209, 
250, 318, 357, 897 
á returns for 1904, The electrical 
side of British, 431 
servants and electric traction, 
- signalling, 811 
Railways, An objection to steam, 914 
m Electric traction on, 701 
a Fire-resisting materials for 
electric, 378 
Single-phase, 390 
Rand, Electric power distribution for 
the, by Robert Hammond, 650 
» Prof. ‘Ayrton and electric power 
on the, 352 
» Victoria Falls and power for the, 
851 
Rating of machinery: Its effect on 
British Industrialism, The, 302 
Ratings, Cnndle-power, 446 
Receiver appointed, 910 
Rectifier, The mercury arc lamp and, 


an, 
Reflector, The '* Everbrite,” 301 
Refrigerating plant, An electrically- 
driven, 908 
Refuse destructor at Auckland, New 
Zealand, 884 
" destruetor, Preston, 841 
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Regenerative control of electric tram- 


cars, 82, 105,) 613, 663, 

831, 855 oR of 
si system of electric traction, 

Johnson-Lundell, 168 


Regimental dinner, Electrical Engineers 


R.E. (Vols.), 896 


Regulation of transmission lines, 437 

Regulators, Potential, 126 

Relay, Overload and reverse current, 
1048 


Reliability in power supply, 323 


Report, Royal Traffic Commission : 
Advisory Engineers’, 601 

- The Telephone Committee's, 

175 a Jf? 


Resistance of a dry eell, The rE.w.r.; and 


internal, 270 


» Of eoal and ores, Electrical, 
269 
Reverse current relay, Overload and, 
1048 
Rrevirws— 


Accumulatori Elettrici, by Dr. V. 
Lucchini, 921 
American Street Railway 
ments for 1905, 16 
Berlin-Zossen Electric Railway, Tests 
of, 1903, 442 
Bessemer, Sir Henry, 
Autobiography, 371 
British progress in gas works' plant 
and machinery, by C. E. 
Brackenbury, §99 
i standards, specifications and 
tables for telegraph ma- 
terial, by the Engineering 
Standards Committee, 341 
Brown's marine eleetrician, by A. E. 
Larkman and A. Lindsay, 883 
Commercial economy in steam and 
other thermal power plants, by R. 
H. Smith, 737 
Compound engine, The, by W. J. 
Tennant, 459 
Cost accounts, by L. W. Hawkins, 882 
Das Funken von Kommutatormotoren 
mit besonderer Berücksichtigung 
der  Einphasen-Kommutatormo- 
toren, by F. Punga, 334 
Die Asynchrònen Drehstrommotoren- 
ihre Wirkungsweise Prüfung 
und Berechnung, by Dr. G. 
Benischke, 217 
» Elektrisehen Druckknopfsteuer- 
ungen fur Aufzüge, by A. 
Genzmer, 177 
Electrie traction, by Robert H, 
Smith, 881 
Electrical and mechanical engineer- 
ing pocket books, 802 


invest- 


F.R.S., An 


" instruments and testing, by 
Norman H. Schneider, 
177 


iš practice in collieries, by 
Daniel Burns, 606 
T testing laboratories, 964 
transmission of-energy, by 
A. V. Abbott, 1074 
Electro-magnet, The, by C. R. 
Underhill, 459 
Elektrische traktion, by G, Sattler, 155 


Elementary electrical engineering, 
Theory and practice in, 
by J. H. Alexander, 802 
RA manual of magnetism 
and eleetricity, by Prof. 
A. Jamieson, M.I.C.E., 
501 
From the beginning, by Henry Loring, 
159 
Gas works , directory and statistics, 
1905, 804 ] 


PES os M und motoren 
ihre Wirkungsweise, Berechnung 
und Konstruktion, by W. Winkel- 
mann, 216 
Graphic methods of struc tural design, 
by W. W. F. Pullen, : 
Hydraulic power engineering, by G. 
Croydon Marks, 335 
Insulation of electrical machines, by 
H. W. Turner and H. M. Hobart, 
636 
Key to the classifications of the patent 
specifications of France, Germany, 
&e., in the library of the Patent 
Office, 177 
Law and prac tice relating to patents, 
trade inarks, and designs, by 
David Fulton, 883 
Magnetism and electricity forstudents, 
by H. E. Hadley, 606 
Mechanical appliances, by G. D. 
Hiscox, 341 

Engineer's Pocket - book 
and Fowler's Electrical 
Engineer’s Year book 
for 1906, 802 

handling of material, by 
G. F. Zimmer, 922 

Mechanical World pocket diary and 
year book for 1906, 802 

Modern lightning conductors, by 

Killingworth Hedges, 675 
windings of continuous cur- 
rent dynamos, by Mey- 
nier and Nobiron, 459 

Moderne Dampfturbinen fiir weitere 
Kreise dargestellt, by Dr. A. 
Krebs, 802 

Molecular forces and Newtonian laws, 
by A. Clark, 1075 

Motoring annual and motorists’ year 
book for 1905, 95 

“N” rays, by R. Blondlot, 216 
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REviEws—continued. 
Petrol motors simply explained, 
T. H. Hawley, 25 
Practical alternating currents and 


alternating current testing, by | 


C. F. Smith, 441 
Practical electrical light fitting, by 
F.C. Allsop, 1075 
Practical Engineer electrical pocket 
book and diary, 1906, 802 
" E id pocket book, 1906, 


Précis d'Hydraulique :—La Houille 
Blanche, by R. Busquet, 459 
Principles of electrical power, by A. H. 


Bate, 

Radiun, and all about it, by S. R. 

3 Bottone, 217 

Report on progress of work of the 
Engincering Standards Committee 
Kom January, 1901, to July, 1905, 


Revue de l'Ingenieur et Index Tech- 
nique, 
Romance of modern mechanism, by 
A. Williams, 588 
Steam Engin cep; by W. W. F. 
Pullen, 441 
Technological 
tionary, 259 
au 1o by Sir W. H. Preece, 
K. .R.8., and Sir. J. Sive- 
wright, ' K.C.M. G., 217 
Theory of experimental electricity, 
by W. C. D. Whetham, M.A., 
F.R.S., 385 
Tools for engineers and woodworkers, 
by Joseph Horner, 307 
Transactions of the American Electro- 
chemical Society, 736 
Trattato di Telefonia, by J. Bonnelli 
and E. Longo, 880 
Treatise on telephony, by Brunelli and 
Sunghi, 
Uber den Wirkungsgrad und die 
Practische Bedeutung der 
 Gebrüuchlichsten Lichtquellen, 
by W. Wedding, 185 
Universal directory of railway offi- 
cials, 341 
Wechselstromtechnik, by M. T. 
Zsakula, 56 
What do we know concerning electri- 
city ? by A. Zimmern, 1075 
Wie Mache ich eine Osterreichische 
Patentanmeldung ? Eine Anlei- 
tung zur Herstellung der Patent- 
unterlagen, by Dr. G. Dimmer 
'and Ing. W. Ritter von Molo, 802 


and scientifie dic- 


Rheostat, Large lamp, 968 

Rheostats, The graphic circulation of 
dynamo shunt, 872 

Rivets, Electrical manufacture of, 728 

Road zerain Trainway companies and, 


046 
Rochdale electricity works, Mishap at, 


Rotation of the field and rotor of a 
polyphase motor, Rules giving 
the direction of, by W. Perren 
Maycock, 77 

Rotors, Notes on the winding of poly- 
phase, by L. J. Pumphrey, 46 

Royal Society Conversazione, The, 5 

Rubber-covered wires for railway 

signalling, 870 
5 gloves, Testing, 596 
imports, 632 
Rules giving the direction of rotation 
. of the field and rotor of a poly- 
phase motor, by W. Perren 
Maycock, 77 
Rural railways, 487 


Russia, 963 nmi 
», Electrical exhibition in, 239 
675 


Russian electrical trade, 167 
4, platinum output, The, 207 
regulations for electrical plants 
732 
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NAFETY lainp, A novel electric, 516 


' Sanitation by electricity, 571 
Schools, The artificial lighting of, 322 
Science and industry, 570 
5 Guild, The British, 714, 745 
Scientific papers, Types of, 285 
Screws, Standard leading, 228 
Secondary cells, Non-lead, 255 
Selection of incandescent lamps, Notes 
on the, by J. E. Dawson, 604 
of a main switch, 515 
Rervi ice eables, Cost of, 14 
Sewage disposal scheme, Àn clectrically- 
operated, 931 
Shock, Accidents due to electrical, 405 
» fatalities, Electric, 149, 187, 811, 
353, 889, 408, 686, T71, 772, 855 
R06, 937, 982, 1062 
"Short caused by a balloon, 1061 
4, circuits as causes of fire, 936 
Shotley naval training school, Electrical 
plantat, 1018 
Shunt motors for electric cranes, by 
Claude W. Hill, 44 
Siemens & Halske printing telegraphic 
apparatus, by Emile Guarini, 466 
Signalling on the Great Northern and 
City Railway, Electric, 694 
T Railway, 811 
T Rubber-covered wires for 
railway, 870 
» Some recent developments 
in submarine, by Alfred 
Gradenwitz, 487 


Signalling, Submarine, 147, 268, 382, 430, 
763 


Silver, Electrolytic refining of, 514 
5»  Snlphide in presence of mercury, 
Decomposition of, 560 
Simplon Tunnel, 686, 853 
Singapore electric tramways, 1055 
Single-phase electric locomotive con- 
tract, 614 
" motor-cars at Berlin, 979 
railways, 390 
Slimes, The treatment of electrolytic, 
172 
Smelting, Electric steel, 570 : 
is in Canada, Electric, 615 
Smoke abatement, 685, 1079 
» abatement Exhibition, 964 
» nuisance, 186, 459, 584, 597, 759 
,. Nuisance in its legal aspect, 990, 
10 . 


SOCIETIES AND INSTITUTIONS— 
Civil and Mechanical Engineers, 545 
Faraday, 235, 821, 1072 
Incorporated Municipal 
Association, 515 
Institution of -Electrical Engineers, 
708, 771, 865, 905, 946, 
958, 992 
5 of Mining Engineers, 431 
Junior Institution of Engineers, 27 
King's College Engineering, 938 
Manchester Association of Engineers, 


Electrical 


Municipal Tramways Association, 9 
Physical, 220, 822, 906 
(See also Institution and Lecture Notes.) 


South Africa, Electrical] work in, 675 
», African notes, 186 
Spacing of the wires on high pressure 
power lines, The, by W. B. Esson, 
330 


Spanish 1nills, Electricity in, 379 
Specification, A bad, 474 
EY South African, 421 
Specifications, Consulting engineers’, 
367 


Standardisation in Italy, 389 
9 of fuses, The, 790 
E of fuses, Notes on the, 
by A. Schwartz, 875 
- Notes on continental 
systems of fuse, by 
Alfred Schwartz, 955 
Standard leading screws, 228 
" trolley wheel groove, The, 325 
Starter, Brooks's motor, 221 
Starters, Motor, 222 
State and its servants, The, 83 
Steam dynamo for Melbourne Corpora- 
tion, Large, 115 
E FORCE apparatus, Efficiency 
Ol, 
. heating in connection 
electricity supply, 486 
. jacketing on efficiency, The 
effect of, 74 
4, pipes, The arrangement of, 363 
. plant economy, 
railways, An objection to, 914 
Steel, Canadian, 138 
^ Electrical production of, 515 
. in Canada, Electrical, 746 
4, process, Galbraith, 100 
„ railway car, The Brush Com- 
pany's, 449, 515 
» smelting, Electric, 570 
4, valve bodies for superheated and 
high pressure steam, Pressed, 
457 
Stoker, Improved chain-grate, 457 
Stoking economical? Is machine, by 
A. W. Bennis, 705, 779 
Storage cell, Bijur, 582 
^ cell, Gerard and Fiedler, 755 
„ of blast furnace gas for power 
purposes, 443 
Storm in Natal, 107 


with 


“Street cable systems, by s. J. Watson, 
1029 


„a .lighting, Electricity r. gas for, 
565, 567, 569, 642, , 116, 938 
. lighting with Nernst lamps, ru 
Strike ended, Berlin, 643 
Submarine cable situation in Alaska, 


862 
a mining, Electricity in, 129 
i signalling, 147, 882, 130, 763 
5 signalling, some Terent 
developments in, by 


Alfred Gradenwitz, 487 
Sub-station of the Metropolitan Electric 
Supply Co., The Fisher Street, 142 
Suction gas plant, 830 
s saN REGE plants, Trials of, 


Superheated and high pressure steam, 
Pressed steel valve bodies for, 157 
Superheater performance, 488 
Supply of electricity outside & district, 
The, 494 
Surface contact systeins, 748 
Sweden, Electricity in, 457 
Swing bridges, Large electrically. 
operated, 872 
Switch, Heavy traction, 588 
" The “ Duplex ” tumbler, 420 
M The selection of a main, 515 
Switchboards, The illumination of 
central station, 88 
Switchgear for high and low tension 
alternating current service, 
Colliery and mining, by 
A. M. Randolph, 725, 751, 


825 
- Oil bath, by Leonard J. 
Pumphrey, 832 


- Switzerland, Water power in, 267, 1061 


ABLE of electric supply stations in 
Australasia, 738 
Tariffs for EN supply, Notes on 
costs and, 
Technical Ape 446, 530 
ag classes, by W. 
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G. Rhodes, 


is education, Employers and 
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m education, The truth about, 
955 


a training, The academic side 
of, 25 
Telegrams, Inland, 429 
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African, 382 
Amazon, 544 
and telephone contracts, 147 
Atlantic, 588, 851 
Australian, 23, 823, 846, 893, 969 
Australasia, 811 
Channel Islands, 428, 469 
Baharhas, 893 
Cardiff, 763 
Charges of the Australian Common- 
wealth, Internal and external, 183 
Colonia, c.s., 519, 544 
Congo Free State, 763 
Convention, 429 
Danish, 811 
Dutch Indies, 811, 846 
. East Indies, 763 
Egypt, 512 
Empire, 205 
Far Eastern, 1059 
France, 851 
French Cable Co., 641 
German, in the Far East, 98, 851 
= cables, 64 
Germany, 1059 
Glasgow, 544, 893 
Hackney, 969 
Iceland, 850 
Imports of foreign cables, 98, 307 
Indian, 353, 811 
Isle of Man, 811 
Italy, 147, ROS, 929 
Japanese, 382, 641 
Leeward Islands, 1060 
London, 147, 183, 588, 811, 969 
Long-distance Australian, 893 
Marylebone, 183, 588 
Mexico, 969 
Natal, 24 
Murray, 382 
Newfoundland, 24, 350, 429 
Pacific, 147, 588 
Conference, 98 
Persian, 268, 929 
.Peru, 588 
Post Office, 265 
Reunion at New York, 429 
Roumania, 147 
Russian, 24, 720, 969, 1013 
Sahara, 812 
Service, The, 350 
Shanghai, 720 
Simplon Tunnel, 810 
South Africa, 969 
Spanish, 588 
Submarine signaling, 147, 268, 382, 
430, 763 
Switzerland, 969 
Time signals, 512 
'Trans-Saharan, 512 
Trinidad, 929 
Turkey, 588 
Venezuela, 387, 469, 513, 763, 812, 851, 
&94, 969, 1060 
War and, 310 
Warsaw, 894 
West African, 169, 544 
Westminster, 147, 544, 811 
Willesden, 811 
World's, The, 387 


Telegraph cable export trade, 56, 258, 
129, 632, 801, 1013 
wires dispute, 189 
Telegraphic apparatus, The Siemens 
and Halske printing, by 
Emile Guarini, 466 
- service, The teletyper in 
general, 854 
Telegraphs and telephones of Belgium 
during 1903, 65 
Telegraphi W ireless, 24, 98, 147, 268, 
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TR, 164, 812, R51, 804, 999, 
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T and moving trains, Wire- 
less, 351 
" The present position of 


wireless, 310 
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Agreement, The, 227, 310 
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Australia, 544, 684, 720 

Berlin, 350 

Brighton, 512, 969, 1059 

Cab ranks, To, 726 

Canadian, 98 

Ceylon, 963 

Chicago, 469 + 

Colombo, 846 

Communication with the continent, 
641 


Conference, 382 
Contracts, 147 
Dewsbury, 310 
Durban, 350, 929 
Edinburgh 64 


TELEPHONE NoTES—continued. 
Glasgow, 439, 1013, 1059 
Guernsey, 544, 588 i 
Halifax, 24 
Holborn, 811 
Hull, 514 
Italy, 969, 1013, 1059 
Leith, 894 
London, 811 

4, -Rome, 183 
Long-distance, 811 
Melbourne, 24, 469 
Milan- Venice, 763 
New York City, 588 
Paris, 512 
Post Office service, 98, 684 
Rangoon, 894 
Rates, 594 
Regulations, 351, 382 
River Thames, 684 
Roumania, 588 
Spanish, 588 
Swansea, 98, 512, 846 
Thames Valley, 594 
United States. 726 


Telephone agreement, The, 167, 927 
5s agreement, The National’ 
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v Bacani at Guernsey, The. 
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r. tramways, 350 
Telephonie apparatus, Increased price 
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in war, 813 
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Temperature, Heat and, 915 
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The effect of, 246 
Tenders, How not to invite, 326 
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Test, Curtis turbine, 187 
. Of a 1,500-B.P.H. triple-expansion 
engine, Steam consumption, 330 - 
Testing alternators, A new method of, 74 
a on a large scale, Lamp inspec- 
tion and, 370 
Tests, Diesel engine, 867 
Tetrachloride, Carbon, 935 
Theory and practice, by E. A. N. 
Pochin, 329 
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Thermometry, On, 662 

Three-phase direct current traction 
equipment, 704 

“u Tit-Bits " science, 186 

Trackless trolley service in Italy, New,. 


ol 
Traction, Teg opment of heavy electric, 
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js equipment,Three-phase direct 
current, 

" in France, Electric, 523 

5 on railways, Electric, 701 

šj PAS ay servants and electric, 


Trade disputes Compulsory arbitration 


Traffic "Board, London, 770 
„ Commission, Advisory 
neers’ report, 661 
$3 London, 81, 120, 161 
Train control, Automatic, 981 
lighting, 12 - 


Engi- 
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75 
- The academic side of techni- 
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Tramear building in Manchester, 685 

Tramears, Collecting boxes in, 896 

* Regenerative control of 
electric, 663 
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Adirondack Mountains, 382 
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Argentina, 928 
Auckland (N.Z.), 309, 546 
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Australia, 468, 542, 587, 806, 929 
Austria, 181, 511 
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Ballarat (Australia), 587 

. Baltimore, 262 
Bath, 1054 
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Berlin, 326, 511, 542 
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Bexley, 719 
Birkenhead, 180, 261, 967, 1054 
Birkenshaw, 309 
Birmingham and Midland, 17 
Blackburn, 762 
Bloemfontein, 18 
Bournemouth, 224, 542, 587, 639, 678,, 
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Bradford, 428, 512, 639, 678 
Brierley Hill, 967 
Brighton, 180 
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Buffalo, 382 
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Cairo, 17 

Calcutta, 59, 97 

Carnberwell, 98, 512, 683 
Canterbury, 888 

Cape Town, 678 

Cardiff, 512, 967 

Cheadle, 888 

Chelsea, 543 

Cheriton (Kent), 224 

Cheshire, 511 

Chicago (U.S.A.), 97, 926, 382, 123, 587 
Chili, 140, 587 

Christchurch (N.Z.), 309, 468 
City, 846 

Cleckheaton, 428, 462 

Clydebank, 967 

Cockenzie, 511 

Colne, 1054 

Colombo, 140 

Continental notes, 181, 382, 587, 639, 

678, #06, 444, 929, 967, 1054 

Convention at Milan, 811 
Coventry, 542 

‘Crewe, 929 

‘Croydon, 181, 462, 542, 762, 806, 545, 068 
-Cuba 45 

Darlaston, 512 

Darlington, 261, 845 

Dartford, 64 

Deptford, 97, 182 

Derby, 64, 97 

Dewsbury, 224, 719, 845, 888 
Drighlington, 462 

Dudley, 428, 542, 1018 

Dundee, 349, 428, 968 

" -Broughty Ferry, 319 

Dunedin (N.Z.), 309, 720 

Durban, 18, 183, 350, 543, 811 
Durham, 428, 587 
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Edinburgh, 181, 719, 929 

" and Queensferry, 110 

Elland, 763 
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Ettrick Bay, 64 
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Falkirk, 548, 678, 1015 
Folkestone, 64, 97, 719, 845 
-Hythe, 18, 968 
France, 806, 814, 968, 1054 
Fulham, 468 
Geneva, 640 is 
Germany, 181, 587, 845 
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Halifax, 587 
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Heywood, 845 


Holborn, 428 È 
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Houghton- le-Spring, 548 
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1013, 1059 
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Hutt, (N.Z.), 468 
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Ilford, 225 

India, 97, 678, 763 
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Isle of Man, 469 
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Jarrow-on-Tyne, 719, 1013 

Johannesburg, 350, 806 

Johnstone, 309, 428 
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Llanelly, 640 
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Morley, 183 
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720, 1059 
» Zealand, 309, 468, 720, 346 
Niagara Falls, 428 
Northenden, 349 
North London, 141 
» Metropolitan, 309 
» Shields, 18 
4 Wales, 763 
Northwich, 846 
Norway, 968 
Nottingham, 64 
Oldbury, 98 
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Torquay, 512, 587, 679, 811 
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Tunstall, 310 
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